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W idth  of s te lla r  hydrogen  lines. P. R o ssier  

(Arch. Sci. phys. nat., 1936, [v], 18, Suppl., 85—86).— 
Widths are approx. const, and independent of the 
brightness of the star and of its temp, over 7000— 
14,000°. N. M. B.

Spectroscopic d e term in a tio n  of [atom ic] m ass  
of d eu te riu m  fro m  th e  B a lm er series. A. 
H a g en ba ch  and H . Ga r t n e r  (Helv. phys. Acta,
1935, 8, 314—315; Chem. Zentr., 1935, ii, 3885).— 
The Balmer lines excited in the vapour of 58% heavy 
H20  have satellites of shorter X which are due to
D. From their Rydberg const., ilin/ J / JT=l-996.

J . S. A.
E xtension  of th e  ab so rp tio n  sp ec tru m  of the  

h ydrogen  m olecule. J. J . H o p fie ld  (Physical 
Rev., 1935, [ii], 47, 788—789).—Discrete absorption 
lines have been observed as far as 73SA. in H 2 a t 
low pressures. L. S. T.

S ta rk  effect w ith  th e  h e liu m  line X 4686.
B. K u l l e n b e r g  (Z. Physik, 1936, 102, 423—427).— 
The Stark effect for the He line X 4686 A. has been 
investigated for fields up to 40 kv. per cm.

A. J. M.
S p ec tra  of h e liu m  by h igh -freq u en cy  excit

ation . M. P e t e r se n  and H. Car l  (Physical Rev.,
1935, [ii], 47, 803).—Conditions of enhancement of 
certain singlet lines have been ascertained.

L. S. T.
S pread ing  in  th e  f irs t  positive b an d s of n itro 

gen. E. T. S. A p p l e y a r d  (Proc. Physical Soc., 1936, 
48, 763—771).—An experiment is described to 
distinguish between the theories of Maxwell (cf. A.,
1932, 1185) and of Skinner (cf. A., 1933, 893) for the 
secondary excitation responsible for the production 
of spreading. The resonance radiation of N emitted 
from an electron beam is passed through a thin celluloid 
window which holds back metastable atom s; results 
show th a t part, or possibly the whole, of the secondary 
excitation of the first positive bands is due to collisions 
of the second kind with mols. in the a 1!! state, 
supporting Skinner’s theory. N. M. B.

E n erg y  of m e tas tab le  n itro g en  m olecules. 
II. Hama d a  (Sci. Rep. Tohoku, 1936, 25, 217—226).— 
From the intensity distribution in bands attributed 
to the metastable 4̂32 N2 mol., the energy of metallic 
spectra excited by this mol., and the intensity 
distribution in bands in the afterglow of active N, 
it is deduced th a t the eoncn. of mols. in low vibrational 
states among the metastable mols. is small. I t  is 
suggested th a t the high concn. of mols. in states 
v"= 7 —8 can be deduced from the Franck-Condon 
principle. O. D. S.

4  Q

O rig in  of th e  afterg low  in  active n itrogen .
G. Cario  and U. Sttlle (Z. Physik, 1936, 102, 317— 
330).—An apparatus for photography of the band 
systems of the N afterglow under various conditions 
of pressure and discharge is described. Effects of 
wall activation and pressure are discussed with 
reference to the Cario-Ivaplan theory. L. G. G.

N uclear m ag n etic  m o m en t of 23N a. L. A. 
W ills and G. B r eit  (Physical Rev., 1935, [ii], 47, 
704—705).—A discussion. L. S. T.

M agnetic m o m en t of th e  BN a nucleus. W. E.
S h o u pp , J . H . B artlett , jun., and C. G. D u n n  
(Physical Rev., 1935, [ii], 47,705—706).—A discussion. 
This moment is probably about 2-5—3-1 nuclear 
magnetons. L. S. T.

A lkali-m etal film s tra n sp a re n t in  the  Schu
m an n  reg ion . W . H . W at so n  and D. G. H ur st  
(Canad. J , Res., 1936, 14, A, 153—157 ; cf. this vol.,
1039).—Na films on fluorite are transparent to
XX <2100 A., but show some absorption in the range 
1400— 1250 A. K  films show weak absorption from 
1700 A., the intensity of absorption.increasing with 
decreasing X. No evidence of transparency with 
Li films has been obtained. J . W. S.

A lte rn a tin g  in ten sitie s  in  th e  sp ec tru m  of P.,.
F. A . J e n k in s  (Physical Rev., 1935, [ii], 47, 783). “

L. S. T.
S p ec tra  of p h o sphorus, P I I ,  P  n i ,  P  i v .  H . A . 

R o bin so n  (P hysica l R ev ., 1935, [ii], 47, 799; cf. 
th is vo l., 397). L. S. T.

Deep te rm s  in  ions of th e  isoelectronic sequence
Cl I to  M n ix . S. G. W eissber g  and P. G. K r u g e r  
(Physical Rev., 1935, [ii], 47, 798).—Vais, of deep 
terms and ionisation potentials are tabulated.

L. S. T.
M olecular sp ec tra  of th e  su lp h u r g roup . B.

R o sen  and F . B o u ffio u x  (B ull. A cad. roy. B elg ., 
1936, [v], 22, 885—893).—T h e  broad em ission  bands 
of T e2 vapour reported b y  D ésirant (cf. th is  vol.,
1040) were photographed and analysed to longer XX; 
they resolve into narrow bands degraded towards 
the red. Intensity fluctuations are discussed. The 
new infra-red band system of S2 (cf. ibid., 537) 
photographed at high dispersion showed th a t certain 
of the narrow bands are groups of lines of S I. An 
analysis of 7 bands of S2 is given. New measurements 
of the complex bands in the red part of the principal 
system of S2 are reported (cf. ibid., 127). N. M. B.

L ifetim es of p o tassiu m  doublets X 4047—4 
an d  X 3447—6. D. S in c l a ir  and H . W . W e b b  
(Physical Rev., 1936, [ii], 50, 440—445).—The life-
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times were measured by the a.c. excitation m ethod; 
a special NaH vac. photo-cell was used to measure 
the radiation from a K  cell containing a hot cathode 
and two anodes. Tho K  v.p. range was 4 x  10~5— 
10-2 mm. The respective lifetimes, accurate to 1%, 
were 3-79 Xl0~7 and 8-50 X10-7 sec. Radiation 
emitted after electron excitation followed a simple 
exponential law. No change of lifetime was found 
for the whole pressure range; this could be accounted 
for by assuming tha t only 10% of each of the XX groups 
is re-emitted a t the same X. N. M. B.

T e rm  ana lysis  of the  f irs t  sp e c tru m  of v anad
iu m  (V I ) . W. F. M eggers and H. N. R u ssel l  
(J. Res. Nat. Bur. Stand., 1936, 17, 125—192).— 
Complete tables of the lines and terms of the V i 
spectrum are given, and the electronic configurations 
responsible for the observed terms have been identified 
in nearly all cases. The ionisation potential of neutral
V atoms is calc, to be 6-71 volts. 0 . J . W.

Connexion betw een th e  deep te rm s  of the  
e lem ents of th e  iro n  se rie s . M. A . Ca t a l a n  and 
M. T. A n t u n e s  (Z. Physik, 1930, 102, 432—460).— 
The expression for the energy of spectral terms based 
on the Slater method is discussed, and the energy 
of terms of certain configurations is calc. Empirical 
relationships between observed term vals. are dis
cussed. A . J . M.

Connexion betw een th e  R ydberg  n u m b e rs  of 
th e  deep te rm s  in  th e  iro n  series. M. A. Ca t a l a n  
and F. P oggio (Z. Physik, 1936, 102, 461— 479).— 
Tho observed abs. term vals. and Rydberg nos. for 
the 3tZ"‘4s and 3ci"'4s2 configurations are compared 
witli those calc, from Catalan and Antunes’ formula 
(see above), ancf a no. of empirical rules are derived.

A. J . M.
A bsorp tion  p rocesses in  the  halogen  sp ec tra .

R. S. M u l l ik e n  (J. Chem. Physics, 1936, 4, 620—621). 
—The interpretation of the absorption continuum 
of Br2 preferred by Acton et al. (this vol., 1167) may 
apply to tha t of Cl2, but is inapplicable to th a t of I 2. 
The transition Mi -«e-1£ + is not so weak in the halogens 
as hitherto supposed. J . G. A. G.

T h ird  sp ec tru m  of k ry p to n . C. J. H u m ph r e y s  
(Physical Rev., 1935, [iij, 47,_ 799—800).—The 
spectrum characteristic of the Ivr++ ion has been 
selected from the various K r spectra excited in a 
Geissler tube discharge. 369 lines extending from 
2100 to 7400 A. have been classified as arising from 
88 levels of Ivr in . L. S. T.

H yperfine s tru c tu re  of Y II  lines. P. G.
K r u g e r  and C. N. Challacom be (Physical Rev.,
1935, [ii], 47, 509).—D ata are tabulated. A nuclear 
moment of A is indicated for Y. L. S. T.

Q uenching of cad m iu m  resonance rad ia tio n  
(3261) by  hydrogen . II. C. L ip so n  and A. C. G.
Mitc h ell  (Physical Rev., 1935, [ii], 47, 638).

L. S. T.
U ltra-v io le t I 2 fluorescence. D. T. W ar r e n  

Physical Rev., 1935, [ii], 47, 642). L. S. T.
In ten sity  d is tr ib u tio n  in  th e  line em ission  

sp ec tru m  of csesium . F. L. M o h l er  (J. Res. Nat. 
Bur. Stand., 1936, 17, 45—54).—The intensity dis-

tribution in the S, D, and F  series of the Cs emission 
spectrum has been measured. For the D series 
intensity measurements have also been made for a 
columnar discharge, and for the 5466 and 5503 A. 
lines the intensity variation with current and pressure 
is described. ' D. J. W.

P asch en -B ack  effect in  th e  hyperfine s tru c tu re  
of th e  cæ siu m  resonance line X 8522 A. II.
ICo pfer m a n n  and H . K rü g er  (Z. Physik, 1936, 102,
527—533).—The Paschen-Back effect was investigated 
in tho ease of 16 field-parallelcomponents of the Cs i 
line, X 8522 A. (62S._ — 62P 3) using a magnetic field 
of 9700 Gauss. The nuclear moment of Cs is 7/2.

A. J. M.
W ave-length m easu rem en ts  in  th e  sp ec tra  of 

th e  neodym ium  a rc  an d  th e  s ta n d a rd  P fu n d  iron 
a rc . G. R. H a r r iso n  and W. W. B artlett  (Physi
cal Rev., 1935, [ii], 47, 799). L. S. T.

N ear in fra -re d  sp ec tru m  of m ercu ry . I.
0 . Ma s a k i, K . K o ba y a k a w a , and T . Morita  (J . Sci. 
Hiroshima Univ., 1936, 6, 291—297).—The spectrum 
was photographed with supersensitised plates, and 
full data and classifications are tabulated.

N. M. B.
Line ab so rp tio n  of m e rc u ry  v ap o u r fo r in 

d iv idual hyperfine s tru c tu re  com ponents of the 
2537 A. line. K. Z u b e r  (Helv. phys. Acta, 1935, 
8, 370—380 ; Chem. Zentr., 1935, ii, 3890).—Assuming 
th a t the mean life of the 23P 1 level is the same for all 
isotopes, the results accord with the fine structure 
scheme of Schiiler and Keyston. J . S. A.

S tepw ise fluorescence in  m e rc u ry  v ap o u r : 
the  3650 line. L. A. T u r n e r  (Physical Rev., 1935, 
[ii], 47, 807). * L. S. T.

Iso tope effect of ion ised  m e rc u ry  hydrides 
(HgH+/H gD +). S. Mrozoavski (Z. Physik, 1936, 
102, 545—547).—The results of Hori et al. (this vol., 
1168) are not sufficiently accurate to warrant the 
conclusion th a t there are deviations from the usual 
isotope formula in the case of the ionised Hg hydrides.

A. J. M.
Z eem an  effect of th e  lead  line 6j>2 3P 2 — 

6 p .7 s3I \  (X 4058 A.). S. S atô (Sci. Rep. Tôhoku, 
1936, 25, 207—216). 0 . D. S-

Deep te rm s  in  the  sp e c tra  of P b  v  an d  B i v i.
G. K. S ch o epfle  (Physical Rev., 1936, [ii], 50, 538— 
542; cf. A., 1935, 424; Mack, ibid., 1292).—Full.data 
for XX, classifications, energy levels, and transitions 
are tabulated for 69 terms involving. 205 lines of 
Pb v, and 40 terms involving 94 lines of Bi v i.

N.M . B.
P asch en -B ack  effect. -S~P  m u ltip le ts  in  

s tro n g  fields. P. J a c q u in o t  (Physical Rev., 1936, 
[ii], 50, 573).—The resolution of tlie s components 
reported by Green (cf. this vol., 653) had been pre
viously effected (cf. A., 1935, 423). N. M. B.

D istrib u tio n  of th e  energy  in  the  ex trem e 
u ltra -v io le t of th e  so la r  sp ec tru m . W. W.
Co blentz  and R. S ta ir  (J. lies. Nat. Bur. Stand., 
1936, 17, 1—6).—The distribution of energy in the 
extreme ultra-violet of the solar spectrum within and 
outside the earth’s atm . has been calc. I t  seems
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incorrect to assume th a t the radiation is similar to 
that of a black body a t 6000° abs. Apparatus is 
described for measuring the spectral quality and total 
intensity of ultra-violet solar radiation by means of a 
photo-electric cell and filter radiometer transported 
aloft in sounding balloons. 0 . J . W.

U ltra-v io le t ab so rp tio n  sp ec tru m  of Nova 
H ercu lis 1934. H. E. Gr e e n  (Month. Notices Roy. 
Astron. Soc., 1935, 95, 694—704).—Lines of Fe n , 
Ti ii, Cr ii, V n , and Mn II were identified.

Ch . A b s . (e)
A rcs in  in e r t gases. I I I .  G. E. D o a n  and W. C. 

S ch ulte  (Physical Rev., 1935, [ii], 47, 783—784).—• 
The non-arcing phenomenon reported (A., 1934, 935) 
for low-current arcs also obtains in higli-current 
welding arcs. In  A of -<99-0% purity, crater form
ation and penetration do not occur, L. S. T.

P ro cesses a t  th e  cathode of a rc  d ischarges.
0 . B ec k e n  and Iv. S o m m erm eyer  (Z. Physik, 1936, 
102, 551—561).—Two types of discharge a t C and 
W cathodes are described, which are regarded as due 
to thermal and auto-electronic emission respectively.

O. D. S.
C ondensed d isch arg e . Z. B a y  (Z. Physik, 1936, 

102, 507—526).—Short-lived collisions of high in
tensity were produced in H 2, N2, Ne, and Ne-Hg 
mixture by the condensed discharge, and the electrical 
and spectral properties of the discharge were 
investigated. Very high c.d. were obtained, and the 
resulting spectra showed corresponding variations 
with c.d. A. J . M.

G as reac tio n s  in  s ilen t d ischarge  a t  a tm o 
spheric  p re ssu re . I. New type of screened  
p o in t d ischarge  w ith  tra n s itio n  of s tro n g  c u rre n t 
fo rm  of d isch arg e  to  a  w eaker. P. A. T h ie s s e n  
and H . B ar tel  (Z. tech. Physik, 1 9 3 5 ,1 6 , 285—293 ;  
Chem. Zentr., 1935, ii, 3891).—The discharge 
characteristics are described. J . S. A.

P h o to g rap h ic  effective w ave-length . P. B os
s ie r  (Arch. Sci. phys. nat., 1936, [v], 1 8 , Suppl., 
83—85).—Differences between visual and micro- 
photometric measurements of the distances of 
diffraction spectra from the central image and resulting 
differences of XX are examined mathematically.

N. M. B.
P rec is io n  A'-ray w ave-length  m easu rem en ts .

L. G. P arratt  (Physical Rev., 1935, [ii], 47, 882— 
883).—A discussion. L. S. T.

E nerg ies of A'-ray pho toelec trons. L. W. 
Alvarez  (Physical Rev., 1935, [ii], 47, 636).—Now 
vals. of these energies favour the crystal rather than 
the grating scale of X-ray X (cf. this vol., 1040).

L. S. T.
A bsorp tion  of A’-ray s  in  the  w ave-length  

ran g e  50 to  200 X. M. T. J o n e s  and T. R. Cuy- 
k end all  (Physical Rev., 1935, [ii], 47, 643).— 
Absorption coefis. in this range have been measured 
for C, Na, Al, K, Ni, Cu, Nb, Mo, Ag, Sn, Ta, and Pb.

L. S. T.
P ro d u ctio n  of A '-radiation by  v ery  fa s t elec

tro n s . E. McMil l a n  (Physical Rev., 1935, [ii], 
47, 801).—As indicated by theory, radiation is emitted 
by paraffin, Al, and Pb when they stop the ^-particles

given by active 32P  or by Cl activated by deuteron 
bombardment. L. S. T.

Jffi S p ec tra  of ch lo rine  an d  su lp h u r. II.
T azaki (J . Sci. Hiroshima Univ., 1936, 6, 299—305).— 
Using LiCl, NaCl, and KC1 on a Cu, and S and K 2S04 
on an Al, anticathode, the spectra were photographed 
with long exposure, revealing many fine spark lines 
of Cl and new lines of S. Pull XX and v/R  and 
■\Zv/R vals. are tabulated, and semi-Moseley diagrams 
are given and discussed. N. M. B.

R ela tionsh ips betw een a tom ic  n u m b er and  
effect of chem ical b ind ing  on th e  / i a 12 doublet of 
som e of the  lig h te r  e lem ents. N. G. J o h n so n  
(Z. Physik, 1936,102, 428—431; cf. A., 1935, 90S).— 
The effect of chcmical binding on the A'a|2 lines of 
12Mg and 13A1 has been investigated. With the 
compounds used there is a displacement of the lines, 
compared with the positions »of those of the free 
elements, towards shorter XX, the effect being a max. 
in the case of the fluorides Na3AlF0 and MgF2. The 
displacements for the oxides of elements of at. no.
12—16 (Mg—S) when plotted against at. no. lie on a 
smooth, almost rectilinear curve. A similar curve is 
obtained for fluorides. A. J . M.

N ew lines in  th e  K  series  sp ec tru m  of tu n g sten .
J . C. H u d so n , H . G. V ogt, and A . H. A rm strong  
(Physical Rev., 1935, [ii], 47, 809). L. S. T.

W idths of c e rta in  /^-absorption edges. A. E. 
Sandstro m  (Phil. Mag., 1936, [vii], 22, 497—513).— 
The effect of thickness of absorbing screen, time of 
exposure, and the broadening effect of the spectro
graph on the width of the ¿-absorption edges of some 
elements has been examined. The full widths of the 
Li j and L m and some L, edges of elements between 
Zn and Te were measured, together with their 
asymmetry. The latter was, in most cases, very 
pronounced. Curves are given showing the variation 
of the width of the edge with at. no. The L n and 
L ai curves have the same shape, but the few points 
obtained for L, edges seem to require a different 
curvature. A. J . M.

L  S p ec tra  of ra d iu m  (88). H . H u l u b e i  (Compt. 
rend., 1936, 203, 542—543; cf. this vol., 399).— 
Emission and absorption lines of the L  spectra of 
Ra have been determined and the electron levels 
tabulated. R. S.

K  S p ec tra  an d  conductiv ity  elec trons of so lid  
an d  liqu id  a lu m in iu m . J . F a r in e a u  (Compt. 
rend., 1936, 203, 540—541).-—The a bands and the 
short-wave limits of the ¡3 bands of solid and liquid 
Al are the same, but the structure of the bands is 
different in liquid Al. I t  is suggested th a t the M  
electrons are only loosely bound and subject to  per
turbations connected with the lattice structure.

R. S.
C alculation of the  A'-ray energy level w id ths of 

A u (79). E. R am berg  and F . K. R ich tm yer  
(Physical Rev., 1935, [ii], 47, 644; cf. A., 1935,138).—

L. S. T.
F o rm  and  b re ad th  of C om pton lines. H. 

K a p p e l e r  (Helv. phys. Acta, 1935, 8 , 314; Chem. 
Zentr., 1935, ii, 3361).—Data are given for N, Ne,
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Li, C, and NaF. Tho form of the Compton line is 
dependent on the nature of the scattering particle.

J. S. A.
A uger effect fo r A u (79) an d  th e  o rig in  of 

ce rta in  /- s a te ll i te s  in  X -ray  sp ec tra . E . R am- 
berg  and F. K. R ich tm yer  (Physical R ev ., 1935, 
[ii], 47, 805). " L. S. T.

R adiative A uger effect. F. B loch  and P. A. 
Ross (Physical Rev., 1935, [ii], 47, 884—885).

L. S. T.
P h o to -elec tric  p ro p e rtie s  of zinc. C. F. D e  V oe

(Physical Rev., 1936, [ii], 50, 481—485).—The work 
function of a vac.-distilled Zn surface, corresponding 
•with the long-wave limits 2900—2930 A., was 4-24 
volts a t 1-5 X 10 8 mm. pressure, and decreased, with 
rise of air pressure, to a min. a t about 10-6 mm. and 
then increased. He and N2 had no effect to pressures 
of 3 mm. and 10-3 mm., respectively. N. M. B.4»

F ree  p a th  of conductiv ity  elec trons. A. P a p a - 
pe tr o u  (Z. Physik, 1936, 102, 539—544).—The Bloch 
method of calculating electrical conductivity from 
the interaction between electrons and heat waves is 
simplified by avoiding the use of an integral equation.

A. J . M.
P assag e  of fa s t e lec trons th ro u g h  m a tte r .

H . J . B h a b h a  and W. H e i t l e r  (Nature, 1936, 138, 
401).—The probability for production of secondary 
electrons when a fast primary electron passes through 
varying thicknesses of m atter has been calc. A 
primary electron of 2x10® e.v. passing through a 
thickness equiv. to 1-6 cm. of Pb produces, on the 
average, 2 positive and 2 negative electrons with 
energies > 2  x  107 e.v. L. S. T.

P ro p e rtie s  of an  elec tron  w hich  ro lls  w ithou t 
s lipp ing  an d  of ra d iu s  vary in g  inversely  a s  the  
velocity. T. V. I o n e s c u  (Compt. rend., 1936, 203, 
537—539).—Tho properties of free and orbital 
electrons can be accounted for. R. S.

P ositive an d  n e u tra l ra y s . IV. Effective 
cross-sections fo r n eu tra lisa tio n . A. R o sta g n i 
(Nuovo Cim., 1935, [ii], 12, 134— 153; Chem. Zentr.,
1935, ii, 3362).—For the neutralisation of A4", Ne+, 
and He+ in A, Ne, and He, respectively, the effective 
cross-section rises with decreasing velocity of the ions 
to a max. between 20 and 30 volts, and then decreases 
for low velocities. J . S. A.

A bso rp tion  and  diffusion of positive ray s  in  
gases. A. R o sta g n i (Atti R . Accad. Sci. Torino, 
1935,1, 70, 472—486; Chem. Zentr., 1935, ii, 3362).— 
D ata are given for A+, Ne+, and He+ in A, Ne, and He,
respectively. J . S. A.

P o ten tia l fo r lig h t excita tion  in  m e rc u ry  by  
collisions w ith  L i+, N a+, K +, R b +, Cs+. 0 .
H e n le  and W. Ma u r e r  (Physikal. Z., 1936, 37, 
659—661; cf. this vol.. 1167).—The potentials 
required for the appearance of lines due to alkali 
metals in the light caused by collision of the ions 
with Hg have been determined. The potentials 
at which the various hnes appear are : Hg <500, 
Li+ and Na+ >9000, K + >9000, R b+ <9000, Cs+ 
about 1400 volts. A. J . M.

F ilam en t sou rces of positive ions. J . P.
B lew ett  and E . J . J o n e s  (Physical Rev., 1936, [ii], 
50, 464—468).—Efficient filament sources of alkali- 
metal ions were obtained by heating synthetic 
alkali A1 silicates. Studies of emission of the Li 
sources as a function of composition show tha t [i- 
eucryptite, Li20 ,A l,03,2Si02, is the most satisfactory. 
Ions of Mg, Ca, Sr, B a, Al, Ga, In, Ti, V, Mn, Y, and 
Ce are emitted when the oxide of the respective metal 
is raised to white heat on a W filament. Mass- 
spectrograph analyses of ion beams were made; for 
Al, negative ions of mass 27, probably Al- , were 
observed. N. M. B .

A pprox im ate  n u m eric a l values of th e  atom ic 
field an d  ra d ia l  w ave functions of th e  silver ion.
(Mi s s ) M. M. B lack  (Mem. Manchester Phil. Soc., 
1934—1935, 79, 29—33).—Calculations of the approx. 
at. field and wave functions of Ag' have been computed 
by the method of self-consistent field. R. S. B.

P ro d u c ts  of ion isation  in  m eth an e . J . A.
H if f l e , jun., and W. B l e a k n e y  (Physical Rev., 1935, 
[ii], 47, 802).—The ions CH4+, CH.,+, CH2+, CH+, Cf, 
H2+, and H + have been observed by the usual mass- 
spectrograph method. Excepting H 2+, which may 
be an impurity, these ions are primary products. 
The appearance potentials are 13-7, 14-7, 15-7, 23, 
27, —, and 31 volts, respectively. No negative or 
doubly-charged ions were observed. CD4 and CHD3 
show characteristics similar to CH4. L. S. T.

S ep ara tio n  of iso topes by cen trifug ing . J . W.
B eam s and F. B . H a y n e s  (Physical Rev., 1936, 
[ii], 50, 491—492).—The possibility of adapting a 
new air-driven centrifuge, giving “ velocity separ
ation ” as well as centrifugal separation, is investigated 
by experiments on N2-C 0 2 mixtures, relative to  rotor 
speed and design. A change in d of fractions of CC14 
was observed. N. M. B.

P ro d u ctio n  of h e liu m  of m a ss  th ree  ?  H. D.
Sm yth , G. P. H a r n w e l l , W. B l e a k n e y , and W. W. 
L ozier  (Physical Rev., 1935, [ii], 47, 800—801).—A 
discussion of doubts concerning the interpretation 
of previous results (this vol., 301). L . S . T.

O xygen iso topes. W. B l e a k n e y  and J. A.
H ip p l e , jun. (Physical Rev., 1935, [ii], 47, 800).— 
Mass-spectrographic analyses of >  100 samples of 
0 2 from various sources give vals. of lfi0  : 180  around 
500. Commercial 0 2 varies in isotopic concn. from 
tank to tank, suggesting th a t refinements of some 
at. wt. determinations are meaningless without a 
simultaneous isotopie analysis. Fractionation of the
0  isotopes produced by electrolysis of H 20  is approx.
1-01. L. S. T.

C hem ical differences betw een n itro g en  iso
topes. H. C. U r e y  and A . II. W. A t e n , jun. 
(Physical Rev., 1936, [ii], 50, 575; cf. Ogawa, this 
vol., 1079).—Preliminary results of attem pted separ
ations by fractionation and exchange reaction 
methods are reported. N. M. B .

M ass-sp ec tro g rap h  analysis of b ery lliu m . W.
B l e a k n e y , J . P. B l e w e t t , R. Sh e r r , and R. Sm olu- 
chow ski (Physical Rev., 1936, [ii], 50, 545—546).—A 
new ion source for positive-ray analysis was developed
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in the form of a mol. beam from a hot oven; ions 
were produced in the beam by electron impact and 
focussed 011 the slit of the mass spectrograph by 
electric fields. Application to Be revealed only 9Be. 
The upper limit for 8Be was 1 part in 10,000.

N. M. B.
M ass-spectrograph , s tu d y  of B a, S r, In , Ga,

Li, and  N a. M. B . S am pso n  and W. B l e a k n e y  
(Physical Rev., 1935, [ii], 50, 456—460).—Using a 
180°-type mass-spectrograph of 22 cm. radius with 
1400 gauss magnetic field, an analysis was made of 
the ions from coated filaments. Peaks for Sr a t 84, 
comprising 0-5% of the total Sr current, and for Ba 
at 134, comprising 1*8% of the total Ba current, are 
interpreted as new Sr and Ba isotopes. A third 
isotope of In  was not found. Relative abundances 
of 09Ga and 7IGa were 38-8% and 61-2%, respectively. 
5Li and 22Na, reported by Brewer (cf. this vol., 918), 
were not confirmed. N. M. B .

V ariations of the  a t. w ts . of te r r e s tr ia l  ele
m en ts . V. I. V e r n a d s k i  (Compt. rend. Acad. Sci. 
U.R.S.S., 1936, 3, 129—133).—A review and dis
cussion of the isotopic compositions of elements.

A. J . E. W.
R anges of p a rtic le s  em itted  by sam ariu m .

L. Lewin (Nature, 1936, 138, 326).—In addition to 
a-particles of 1-150 cm. range, ionising particles of
0-13 cm. range contributing approx. 35% of the total 
ionisation due to a-particles are emitted by Sm.

L. S. T.
E m ission  of p ro to n s by sam ariu m . J . A.

B e a r d e n  and W. R. K a n n e  (Physical Rev., 1935, 
[ii], 47, 639).—Two groups of a-particles (cf. this vol., 
130) differing in range by 2 mm., but no proton 
emission (cf. A., 1934, 713), have now been detected.

L. S. T.
D iffusion of rad ioactive a to m s. J. A. Gr a y  

and J . P. H in d s  (Physical Rev., 1935, [ii], 47, 813).— 
The relative rates of deposit of Ra-£>, -E, and -F 
on plates placed above a source of Ra-(D~f-i?-|-.F) 
from Rn have been compared with the equilibrium 
vals. These atoms diffuse through thin metal foils, 
the R a-E more easily than -D and -F. L. S. T.

E xcita tion  curves fo r fluorine an d  lith iu m .
L. R. H a f st a d , N. P. H e y d e n b u r g , and M. A. 
T uv e  (Physical Rev., 1936, [ii], 50, 504—514; cf. 
A., 1935, 1296, 1297).—Results are given of observ
ations of increased accuracy, using a corona-free, 
10,000-megohm voltmeter-resistor for voltage measure
ments, on the a-particles from Li and the y-rays 
from Li and F, when bombarded with protons of 
energies up to 1000 kv. A weak multiplet structure 
in F  is indicated in the region 500—700 kv., with a 
broad but fairly prominent “ resonance ” a t 650— 
700 kv. N. M. B.

a-A ctivity excited  in  ce riu m  and caesium by 
n eu tro n s. E. Funfkr (Physikal. Z., 1936, 37, 
693—694).—Contrary to Dopel (this vol., 659) no 
marked activity could be excited in Co (using Ce02) 
or in Cs (using CsCl) by bombardment with neutrons.

A. J . M.
H igh-frequency p a ra lle l ro d  m ethod  fo r the 

determ in a tio n  of a-ray  speeds. T. R. W il k in s ,

W . R a y t o n , and H . S t . H e l e n s  (Physical R ev .,
1935, [ii], 47, 812). L. S. T.

a-Ray and  p ro to n  tra c k s  in  p h o tog raph ic  
em ulsions. T. R. W i l k in s , W . R a y t o n , and H . St . 
H e l e n s  (Physical Rev., 1935, [ii], 47, 812).—a-Ray 
and proton tracks showing Rutherford scattering 
have been observed; an analysis of the tracks 
observed when collimated a-rays fall on a H 2Cr04-
sensitised emulsion has been made. L. S. T.

«-P article  sca tte rin g  by  deu tero n s and  p ro to n s.
H. Ma r g e n a u  and E. P ollard (Physical Rev.,
1935, [ii], 47, 640).-—For a-particle collision with 
protons anomalous scattering is detected a t the range 
of a 1-7 cm. a-particle; for D the a-particle range is
1-3—1-6 cm. L. S. T.

P rec ise  m easu rem en t of th ree  ra d iu m -#  
¡3-particle energ ies. F. T. R o g e r s ,  jun. (Physical 
Rev., 1936, [ii], 50, 515—523; cf. Scott, A., 1934, 
1284).—Vals. of Hp, where H  is the magnetic field 
required to produce a radius p of curvature of path, 
measured for the three most intense R a-ii (5-particle 
lines by a precise magnetic spectrograph method, 
are 1406-0, 1671-1, and 1931-5 gauss cm., accurate 
to 1 part in 3000, and the corresponding energies 
are 1-512 X 105, 2-044 X 108, and 2-610 X 105 e.v.

N. M. B.
S ca tte rin g  of y -rays. R. S. S h a n k l a n d  (Physi

cal Rev., 1936, [ii], 50, 571).—Experiments previously 
described (cf. this vol., 265) are extended with 
modified apparatus. N. M. B .

y-R adioactivity  w ith  continuous sp ec tru m . 
New u n ita ry  field theo ry . E. C. G. Stu ec k e lbe r g  
(Arch. Sci. phys. nat., 1936, [v], 18, Suppl., 64—69).— 
Energy considerations are discussed. A new field 
theory, analogous to tha t of Born, uses spinors 
instead of vectors, and considers the electron, neutrino, 
proton, and neutron as different quantum states of a 
single elementary particle. N. M. B.

N eu tron  effects in  a  pho to g rap h ic  em ulsion .
D. W . Mu e l l e r  and H. A. B arton  (Physical Rev.,
1935, [ii], 47, 796; cf. A., 1935, 1441).—The proton 
and a-particle tracks produced by the passage of 
neutrons through photographic emulsions have been 
investigated. L. S. T.

A b so rp tio n cro ss-sec tio n s of th e rm a l n eu trons.
C. T. Za h n , E. L. H a r r in g t o n , and S. Go udsm it  
(Physical Rev., 1936, [ii], 50, 570).—The back 
scattering of slow neutrons from a thick layer is 
measured by immersing a detector foil in a liquid and 
comparing the activity caused by the neutrons for 
the bare foil with th a t when the neutrons have 
been screened on one side. Hence the absorption 
cross-sections can be calc. (cf. Bayley, below). Approx. 
results are obtained with dil. Cd salt solutions.

N. M. B.
D iffusion of slow  n eu tro n s. D. S. B a y l e y ,

B. R. Cu r t is , E. R. Ga e r t t n e r , and S. G o udsm it 
(Physical Rev., 1936, [ii], 50, 461—463).—The effect 
of Ag, Cu, C, and Cd on the diffusion in H 20  of slow 
neutrons, as indicated by the decrease of activity 
of Rh and Ag foil detectors, was investigated and 
plotted. The interpretation of data on the back
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scattering of neutrons (cf. Mitchell, this vol., 541) 
is discussed. N. M. B.

B ehaviour of slow  n eu tro n s  a t d iffe ren t te m 
p e ra tu re s . E. A m a l d i  and E. S egre  (Physical 
Rev., 1936, [ii], 50, 571).—Measurements of the 
reflexion coeff. of paraffin for thermal neutrons show 
that the result is the same a t liquid air and a t room 
temp. Hence the mean free path and mean life of the 
neutrons in paraffin cannot be independent of their 
velocity, and scattering is not isotropic. N. M. B.

B ra g g  reflex ion  of slow  n eu tro n s , D. P.
M itchell  and P. N. P o w ers (Physical Rev., 1936, 
[ii], 50, 486—487).—Using large MgO single crystals, 
data for relative reflexion and scattering indicate tha t 
the observed reflexion of slow neutrons is in accord 
with the Bragg relation between their do Broglie X 
and the grating space of the crystals. N. M. B.

Influence of te m p e ra tu re  on th e  “ g ro u p s  ” of 
slow  n eu tro n s . A . A r s e n je w a -H e il , 0. H e il , and 
C. H . W estcott (Nature, 1936, 1 3 8 , 462).—Tho 
radioactivity induced in Ag a t 20°, 77°, and 290° abs. 
by slow neutrons of different energies, tho A, B, and 
C groups of Amaldi and Fermi, has been determined. 
All three groups are affected by changes in temp. 
The assumption that the absorption coeff. of B varies 
inversely as the velocity of the neutrons is erroneous.

L. S. T.
A bsorp tion  of n eu tro n s in  s ilv er and  cadm ium . 

N. D obrotin  (Compt. rend. Acad. Sci. U.R.S.S., 
1936, 2, 235—236).—The absorption of neutrons in 
Ag remains practically unchanged with increased 
thickness of paraffin whereas in Cd there is a steady 
increase. The region of intense absorption in Ag 
begins when the velocity of the neutrons is sub
stantially >  in the corresponding region in Cd.

W. R. A.
A bsorp tion  of th e rm a l n eu tro n s in  silver a t 

low  te m p e ra tu re s . V. F om in , F . G. H o u t e r -  
m ans, I. V. K u r t s c h a t o v ,  A. I. L e ip u n sk i, J j . 

S c h u b n ik o v , and G. S c h ts c h e p k in  (Nature, 1936, 
1 3 8 , 326—327).—D ata obtained at 20-4°, 77°, and 
290° abs. are discussed in relation to a Maxwellian 
distribution for the energies of the neutrons.

L. S. T.
N uclear reactions due to  n eu tro n s of 2 m .e .v . 

energy . E. T. B ooth  and C. H u r st  (Nature, 1936, 
1 3 8 , 367—368).—No appreciable activity was observed 
when Mn, Cr, Al, Zn, Si, Fe, Ni, Ca, and Mg were 
bombarded for periods varying from 20 min. to 6 hr. 
by neutrons of approx. 2 m.e.v. energy obtained by 
bombarding D2 with D ions. L. S. T.

S ca tte rin g  of neu tro n s by p ro tons. M. A. Tuve 
and L. R. H afsta d  (Physical Rev., 1936, [ii], 50, 
490—491).—Corr. measurements for 600—1200 kv. 
neutrons from C, with precautions to eliminate the 
effect of any neutrons of energy <300 kv., agree with 
the predictions of Wigner’s formula. N. M. B.

N uclear ch e m is try  an d  th e  sca tte rin g  of 
p ro to n s in  collisions w ith  n eu tro n s. D. M.
G a n s  and W. D. H a r k in s  (Physical Rov., 1935, [ii], 
4 7 , 795—796). L. S. T.

C ap tu re  an d  sc a tte rin g  of n eu tro n s . H. A.
B et h e  (Physical Rev., 1935, [ii], 4 7 , 640).— 
Theoretical. L. S. T.

S ca tte rin g  of fa s t n eu tro n s by  heavy nuclei. 
C. H. F a y  (Physical Rev., 1936, [ii], 50, 560—567; 
cf. Dunning, A., 1935, 1186).—Mathematical. An 
investigation neglecting polarisation indicates that 
effects due to this are small. N. M. B .

N eu tro n  ab so rp tio n  of boron  and  cadm ium  
a t  low  te m p e ra tu re s . V . F o m in , F . G. H o u te r - 
m a n s , A. I. L e ip u n s k i , L. B. R u s in o v , and L . V. 
S c h u b n ik o v  (Nature, 1936, 1 3 8 , 505).—The effect 
of temp, on tho absorption of neutrons in Fermi’s 
group C by B and Cd using the 2-3 min. Ag activity 
as detector has been measured. The absorption curve 
of Cd has a selective character. L . S. T.

Effect of h y d ro carb o n s a t low  te m p e ra tu re s  on 
slow  n eu tro n s . W. F. L ib b y  and E. A. L ong 
(Physical Rev., 1936, [ii], 50, 575—576).—Ag targets 
were bombarded with slow neutrons passed through 
paraffin cylinders or through a thickness of «-heptane.
Ag activities plotted against temp, for the range
25—300° abs., obtained by the gradual warming of 
liquid H2, support tho assumptions that tho neutrons 
are a t the temp, of the hydrocarbon, and th a t the 
proton capture and Ag capture cross-sections are cc 
1/(neutron velocity). N. M. B.

B ond effect in  th e  action  of p ro to n s on neu trons. 
W. F. L ib b y  and E. A. L ong  (Physical Rev., 1936, 
[ii], 50, 577).—The slowing power of protons on slow 
neutrons was investigated with liquid and solid H2, 
paraffin, and AcOH, using Ag targets (cf. preceding 
abstract). There is a nearly identical Ag activity 
whether tho Dewar flask is filled with low-temp. H2 
or with a solution of the same proton density at 
room temp. Results indicate th a t the neutrons are 
cooled to a mean temp. ~ 150° abs., and the expected 
increase in Ag activity is nearly offset by the increase 
in capture by protons. N. M. B.

R esonance energy  of cad m iu m  fo r neu tron  
cap tu re . E. S eg re  and C. T. Za h n  (Physical Rev., 
1936, [ii], 50, 577—578).—Tho results of Powers (cf. 
ibid., 4 9 , 650) and of Rasetti (cf. this vol., 264) are 
considered in terms of the Breit-Wigner formula for 
the cross-section involved. An approx. resonance 
energy of 0-055 volt and a half-width of about tho same 
val. are deduced. N. M. B.

R esonance levels fo r ab so rp tio n  of n eu trons.
J . R o tblat (Nature, 1936, 138, 545).—The ionisation 
currents due to slow neutrons from P o+ B o produced 
hi a B-coated chamber have been measured in abscnce 
and presence of absorbers of Cd, Cd-j-Ag, Au, and
I as K I, and the resonance levels of the neutrons calc.

L . S. T.
N am es of an d  sym bols fo r th e  artific ia lly  

rad ioactive  e lem ents. G. M. P etty  (Science, 1936, 
8 4 , 183).—The prefix radio- and symbol ra- are 
suggested. L . S. T.

Sym bols fo r th e  artific ia lly  rad ioactive  ele
m en ts . S. C. L i n d  (Sciencc, 1936, 8 4 , 228—229).— 
Rd is suggested as a prefix for tho natural radioactive 
elements and “ rd- ” for tho artificial ones. L. S. T.
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A nalysis of th e  d a ta  on rad ioac tiv ity  induced  
hy n eu tro n  b o m b ard m en t. C. N. W a r fie l d  
(Physical Rev., 1935, [ii], 47, 796—797).—Eight 
generalisations are pu t forward. L. S. T.

C orre la tion  of n u clea r d is in teg ra tio n  p ro 
cesses. M. S. L iv in g st o n  and R. D. E v a n s  
(Physical Rev., 1935, [ii], 47, 795; cf. this vol., 919).— 
The known artificial nuclear transformations and 
natural radioactive processes are classified under one 
of 14 generalised type reactions. The 200 or more 
reactions can be represented diagrammatically.

L. S. T.
R adio-helium . T. B je r g e  (Nature, 1936, 138, 

400).—Bombardment of finely-pptd Bc(OH)2 by 
neutrons from B e+ R n  produces a radioactive gas of 
half-period approx. 1 sec. in the Be(OH)2 (cf. this 
vol., 773). The gas is ¡¡He or possibly i|He.

L. S. T.
(3-Ray sp ec tru m  of rad io -he lium . T. B je r g e  

and K. J . B rostrom  (Nature, 1936, 138, 400).— 
The energy distribution of radio-He (cf. preceding 
abstract) has been measured. The upper limit of 
the spectrum is probably 3-7±0-5 m.c.v. Probable 
reactions are £Be+J?i ->- §Hc+iHe and “He -> §Li+e~.

L. S. T.
Low -voltage d is in teg ra tio n  of lith iu m  w ith  

lith iu m . C. A. W h it h e r  and M. L. P ool (Physical 
Rev., 1935, [ii], 47, 795).—a-Particlcs are produced 
by bombardment of a Li target with multiply-charged 
Li ions accelerated by a potential of approx, 120 kv. 
LiOH and LiOD give a larger yield than  pure Li, 
but a Be target gives no results. L. S. T.

(A) D eu teron-induced  rad ioactiv ities . J . J . 
L iv in g o o d . (b) D eu teron-induced  rad ioactiv ity  
in  tin . J . J . L iv in g o o d  and G. S eaborg  (Physical 
Rev., 1936, [ii], 50, 425— 134, 435—439).—(a ) 
Bombardment of elements with 5-in.e.v. deuterons 
gave the following resu lts: commercial Cu decays 
with half-life 130+10 days, emitting y-ravs and very 
slow electrons; Zn emits electrons with half-lives 
97+10, 25+2, 12+1, and 1+0-3 hr., the third 
being probably due to radio-01Cu; Sb gives electron 
activities with half-lives 50+ 4  days, 6S+2 and 2 4+
2 h r . ; corresponding residts for Ru are 46+3, 11+2 
days, 39+1 and 4 + 1  hr. Bi yields electrons of 5 
days half-life and a-particles increasing in no. to 
a const, val. after 3 weeks; this is interpreted as the 
synthesis of R a-/i th u s : 2jgBi+?H -> 2|gBi (i.e.,
Ra-£?)+}H, followed by its decay to Po and thence to 
Pb.

(b ) Sn was bombarded with 5-m.e.v. deuterons 
and chemically analysed for transmutation into 
radioactive In, Sn, and Sb isotopes. The In  fraction 
shows strong electron emission of 26+ 2 hr. half-life 
and a very weak activity of half-life probably several 
months. The Sn ppt. emits an intense electron 
group of half-life 2S+2 hr. and a weak activity as for 
In. Two Sb isotopes are formed with half-lives
13-3+1 hr. and 112+30 days. Short period activities 
from bombarded Sn are of 12+2 and 45+5 min. half- 
life. Absorption curves in A1 are given and possible 
transmutations discussed. N. M. B.

R adioactive iso topes of b ro m in e . C. H . J o h n 
son and F. T. H a m b l in  (Nature, 1936, 138, 504).—

After exposure to neutrons for 1 week liquid Br 
gives an activity of approx. 24 hr. half-period. AgBr 
pptd. from irradiated aq. NH4Br gives a similar 
effect. The reactions ” |JB r+ J« ->  79-^Se+]H or
75,MAs+5He are excluded. This activity is probably 
due to another radioactive isotope of Br or to an 
excited Br nucleus, since it has not been possible to 
separate it from the 18 min. and 4-2 hr. activities 
observed by Eermi et al. Possible reactions arc dis
cussed. L. S. T.

M easu rem en t of sing le co rp u scu la r ra y s  in  
p resence of in tense  y -rays. H. P ose (Z. Physik, 
1936, 102, 379—407).—A description is given of 
apparatus used for the investigation of nuclear 
transformations brought abput with a-particles. 
Results obtained -with Al are similar to those of 
Duncanson and Miller (A., 1934, 1284). A. E. M.

Specific ion isation  of cosm ic rad ia tio n .
M. G. E. Co sy n s  (Nature, 1936, 138, 284).—Sp. 
ionisations of cosmic rays in H 2, He, and A are 
recorded. ’ L. S. T.

M easu rem en ts  of cosm ic ra y  in ten sity  in  a 
deep [coal] m ine. J . B a r n 6 t h y  and M. F orro 
(Nature, 1936,138, 325, 399).—Cosmic rays penetrate 
a layer equiv. to a thickness of 1500 m. of H.,0, 
corresponding with particles o f an energy > 1 0 12 e.v.

L. S. T.
S earch  fo r p ro to n s in  th e  p r im a ry  cosm ic-ray  

beam . C. G. Montg o m rry , D . D . Montg o m ery , 
W. E. R a m se y , and W. F . G. S w a n n  (Physical Rev., 
1936, [ii], 50, 403—407).—Measurements of ionisation 
spurts above an assigned size are an indication of the 
presence of charged particles towards the end of their 
range. Results indicate an upper limit of the no. of 
protons as 5% of the total no. of cosmic rays a t sea 
level. N. M. B.

V aria tion  of cosm ic ra y  in ten sity  w ith  s id erea l 
tim e . B. F. J . S c h o n l a n d , B. D e l a t iz k y , and 
J . P. Gask e ll  (Nature, 1936,138, 325). L. S. T.

L ongitude effect of cosm ic ra d ia tio n . M. S. 
V alla rta  (Physical Rev., 1935, [ii], 47, 800; cf. 
A., 1935, 560). L. S. T.

S tru c tu re  of cosm ic ra y s . II . B. T r u m py  
(Z. Physik, 1936, 102, 691—696).—No confirmation 
is obtained of the results of Hilgert and Botha (cf. 
this vol., 658) tha t by passage of cosmic rays through 
coal photons are formed which produce showers in Pb.

0. D. S.
A n g u la r d is tr ib u tio n  an d  n u m b er of p a irs  

(C'-rays) p roduced  by  cosm ic u ltra -ra d ia tio n  in  
lead. B. P u sc h el  (Physikal. Z., 1936, 37, 661— 
663).—A curve is given showing the angular distrib
ution of O-rays in terms of coincidences per hr. a t 
different angles. The max. occurs a t 7—12°.

A. J .  M.
P ro d u ctio n  of cosm ic ra y  show ers. A. B ra .m- 

l e y  (Science, 1936, 84, 206—207).—1Theoretical.
L. S. T.

A bsorp tion  ana lysis  of th e  H offm ann collisions.
J . B oggild and A. K arko v  (Naturwiss., 1936, 24, 
588—589).—An experiment described indicates th a t 
the collisions are accompanied by a soft radiation.

A. J . M.
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Dependence of b u rs t  p roduc tion  on a tom ic 
n u m b er. C. G. Mo ntg o m ery  and D. D. M o n t
gomery (Physical Rev., 1930, [ii], 50, 490; cf. this 
vol., 133).—Investigation of bursts originating in 
small thicknesses of M g, Fe, Sn, and Pb shows tha t 
the rate of production of bursts oc (at. no.)2. Results 
indicate that the nuclei remain intact under the im
pact of cosmic rays, and th a t the building-up process 
involved in burst formation is not one of pair pro
duction. N. M. B.

P roduction  an d  ab so rp tio n  of cosm ic-ray  
show ers [in lead]. R. H. W o o d w a r d  and J. C. 
St r e e t  (Physical Rev., 1935, [ii], 47, 800). L. S. T.

Absence of cosm ic ra y s  fro m  Nova Lacertse.
B ar nó tiiy  and M. F orró (Nature, 1930, 138, 

544—545). L. S. T.
In te rac tio n  of the  n eu tro n  an d  p ro ton . Y.

N isiiin a , S. T omonaga , and H. T am aki (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1930, 30, 01—09).— 
Mathematical. Experimental results are explained 
on the basis of simultaneous Heisenberg exchange 
forces and Majorana forces. N. M. B.

E nergy  s ta te s  of valency electrons in  som e 
m eta ls . I . (2) A bsolute values of som e A’-ray  
levels of zinc. M. Sató  (Sci. Rep. Tóhoku, 1936, 
25, 197—201).—Theoretical. Energy levels calc, 
for Zn are : K  term 711-880 Ryd., valency electrons 
E \ 0-900, E2 0-840, E 3 0-000, E 4 0-581, # B 0-545, and
E 0 0-021 crystal Ryd. units. O. D. S.

Coulom b energy  of 3He. S. S. S h a r e  (Physical 
Rev., 1930, [ii], 50, 488—489).—Mathematical. The 
dillerence in binding energies of 3H and 3He is approx. 
equal to the calc. Coulomb, energy, supporting the 
view that, except for the Coulomb repulsion between 
protons, the neutron-neutron and proton-proton 
attractions are equal. N. M. B.

E lectric  quadrup le  m o m en t of the  nucleus
' i i l -  (a ) T . Sc iim id t . (b ) S. T o l a n s k y  
(Nature, 1930, 138, 404—405, 405).—(a ) The I 
nucleus has a negative electric quadruple moment 
< —0-o x  10'24, the negative sign indicating that 
the charge distribution is flattened in the direction 
of the spin axis.

(b ) The moment suggested can only be considered 
tentative. v L. S. T.

N uclear s ta tes  and  m o m en ts. D. R. I ng lis 
(Physical Rev., 1935, [ii], 47, 813; cf. A., 1935, 278).— 
A discussion. L. S. T.

R elation  betw een hyperfine s tru c tu re  and  
a tom ic nuclei. H. S c h uler  and H. K orschtng 
(Z. Physik, 1930, 102, 373—378).—Certain rules for 
the building up of at. nuclei are formulated from a 
consideration of hyperfine structure data. The 
relative abundance of isotopes of all elements for which 
the data are available conforms to  these rules.

H. C. G.
Dependence of n u clea r forces on sp in . C. F.

von W e in sa c k e r  (Z. Physik, 1936,102. 572—002).— 
Mathematical. The dependence of nuclear forces on 
the spin orientation of protons and neutrons is 
investigated. O. D. S.

M agnetic  m o m en t of th e  p ro to n . H. Honl 
(Naturwiss., 1930, 24, 037—038).—Theoretical. I t  
is shown tha t tho magnetic moment of the proton is 
about 3 nuclear magnetons (1 nuclear magneton=1 
Bohr magneton/1840). A. J . M.

G yrom agnetic  p ro p e rtie s  of th e  hydrogens. 
J . M. B. K ellogg , I. I. R a b i , and J . R . Zaciiarias 
(Physical Rev., 1936, [ii], 50, 472—481).—The 
nuclear moments of the proton and deuteron were 
measured by the method of at. beams, independently 
of at. velocity distribution, and the signs of the 
moments by the method of non-adiabatic transitions 
in a weak magnetic field. Results are : (jlh 2-85+ 
0-15; fii, 0-85i;0-03 nuclear magnetons; signs of both 
moments arc positive. N. M. B.

C onservation of energy  in  rad ia tio n  processes. 
E. J . W illiam s and E. P ic k u p  (Nature, 1930, 138, 
401—402).—Further experiments on the production 
of photo-electrons in A by X-rays confirm the light- 
quantum theory and the applicability of conservation 
principles to X-radiation processes (cf. this vol., 
000). L. S. T.

E nergy  levels of lig h t nuclei. G. B eck  (Physical 
Rev., 1935, [ii], 47, S09—810).—Theoretical.

L. S. T.
N a tu re  of energy  s ta te s  in  so lids. F. H.

S p e d d in o  (Physical Rev., 1930, [ii], 50, 574).—In 
view of discrepancies arising from the application 
of the theory for the behaviour of energy levels of 
an atom subjected to .the electric fields of other 
atoms in a cryst. solid, as developed by Penny (cf. 
A., 1932, 985) and Frank (cf. this vol., 19), results 
of a spectroscopic study of the energy levels of Xd, 
Sm, Er, and Dy arc reported. Energy level separ
ations as found from absorption spectra are compared 
with those predicted by theory. N. M. B.

In te rac tio n  of heavy n u c lea r p a rtic le s . D. 
I va n en k o  and A. S okolov (Nature, 1930, 138, 
246).—Theoretical. L. S. T.

C orre la tion  betw een e lec trom agnetic  theory 
an d  wave m echan ics. L. T. D eV ore (Physical 
Rev., 1935, [ii], 47, 038). L. S. T.

A pprox im ate  d e term in a tio n  of the  atom ic 
wave functions of ch ro m iu m . A. P orter  (Mem. 
Manchester P hil. Soc., 1934—1935, 79, 75—SI).— 
Calculations for Cr and Cr" have been made using the 
differential analyser. R . S. B.

V alidity of A -ray  c ry s ta l m ethods of deter
m in in g  e. J . W. M. D u Mo n d  and V. L. B ollman 
(Physical Rev., 1936, [ii], 50, 524—537).—Measure
ments with extremely finely powdered calcite give 
conclusive evidence in favour of the X-ray crystal 
method. The val. of e is 4-799±0-007. Several new 
unexplained crystal diffraction effects are described.

N. M. B.
A pplication of th e  F ranck-C ondon  princip le 

to  continuous ab so rp tio n  sp ec tra  of d iatom ic 
m olecules. H. T r iv e d i  (Proc. Acad. Sci. U.P.,
1935, 4, 59—70).—Theoretical. Ch. A b s . (a)

D eterm ination  of th e  a tm o sp h eric  t ra n s 
parency  coefficients fo r d ifferen t sp ec tra l rays 
and  th e  density  of a tm ospheric  ozone. N. P.
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Lugin (J. Geophys. U.S.S.R., 1935, 5, 58—76).— 
Transparency data and vals. for tlie [03] are given.

Ch . Ab s . (e)
Isotopes an d  m o lecu lar asy m m etry . T. I r e - 

d a le  (Nature, 1936, 138, 292).—I t  is suggested that 
asymmetric mols. containing Me and F  should be 
examined for optical resolution. L. S. T.

A bsorp tion  sp ec tru m  of hydrog-en peroxide 
vapour. R. S. S harm a  (Proc. Acad. Sci. U.P., 1934,
4, 51—58).—The ultra-violet absorption spectrum 
of 3, 10, and 30% aq. H20 2 terminates abruptly at 
2055 A., corresponding -with EL,02+136-1 kg.-cal.= 
2 H + 0 2. The recombination spectrum corresponds 
with H + H O O — H 20 2+59-6 kg.-cal. CuO in the 
absorption tube became reddish, showing the presence 
of at. H . Ch. A b s . (e)

Spectroscopic investigation  of chem ical r e 
actions of OH in  th e  e lectric  d ischarge. A. A.
F rost and 0 . Ol d e n b e r g  (Physical Rev., 1935, 
[ii], 47, 788).—OH produced by the electric discharge 
through EL.0 vapour has a lifetime of the order of
i  sec. The chief process by which OH disappears 
is indicated to be the three-bodv process O H -fO H + 
J /-* H 20 2- f J / .  ‘ L. S. T.

U ltra -v io le t ab so rp tio n  sp ec tra  of th e  deutero- 
am m o n ias . W. S. B e n e d ic t  (Physical Rev.. 1935, 
[ii], 47, 641).—Spectrograms of NH3 containing 
varying amounts of D have been obtained over a 
wide range of temp, and pressure. Vibrational 
analyses have been made for N il,, NH2D, NHD,, 
and ND3. L. S. T.

B and  sy stem  of copper deuteride.
M. A. J e p p e s e n  (Physical Rev., 1936, [ii], 50, 445— 
449).—Full data and analysis of the system photo
graphed a t  high dispersion are tabulated and consts. 
are evaluated. The electronic isotope displacement 
of CuD relative to  CuH is 19 cm r1 i i .  M. B.

P re s su re  effect on th e  C b an d  of s tro n tiu m  
h ydride . R. F. H u m ph r e y s  and W. R. F r e d 
rickso n  (Physical Rev., 1936, [ii], 50, 542—545; 
cf. A., 1935, 1443).—At low H 2 pressures the emission 
spectrum of the 3808 A. band of SrH  shows a sharp 
break-off a t JK(18), bu t a t high pressures the lines 
extend to JS(49). Perturbations due to resonance 
and predissociation are present. Frequency assign
ments are tabulated, and electronic configurations 
and probable dissociation energies are discussed.

N. M. B.
B and  sp ec tru m  of silicon fluoride. B. M.

B a d g e r  and C. M. B la ir , jun. (Physical Rev., 1935, 
[ii], 4 7 ,881).—A re-examination of the violet spectrum 
obtained in the Si fluoride discharge reveals two 
systems with considerable overlapping. Previous 
conclusions (A., 1927, 1005) are invalidated. The 
emitter is probably SiF. L. S. T.

A bsorp tion  sp ec tra  of th e  v ap o u rs  of su lp h u r 
m onochloride an d  th ionyl ch loride an d  th e ir  
constitu tions. H . T r iv e d i  (Proc. Acad. Sci. U.P..
1935, 4, 263—268).—The ultra-violet absorption 
spectra of both S2C12 and S0C12 show two bands at 
2740, 2135 and 2980, 2040 A., respectively. The 
differences in energy between the beginnings of the

bands correspond with tha t between the 3P  and 1D 
states of S (for S2CL>) and of 0  (for S0C1,). The 
structures are S!SICi2 and OISICL,. Ch. A b s. (e )

B and  system  of T iC l. A. E. P a r k e r  and A. H. 
P a r k e r  (Physical Rev., 1935, [ii], 47, 812).—The 
four-headed band system extending from 4340 to 
3730 A. has been analysed. L. S. T.

B and  sp ec tru m  of a rsen ic  oxide an d  lead  oxide.
E. N. S ha w h an  and F. M organ (Physical Rev.,
1935, [ii], 47, 199; cf. A.,, 1935, 562).—The band
spectrum of AsO has been investigated in emission 
and hi absorption. Two systems of double double- 
headed bands have been analysed. L. S. T.

F a r  u ltra -v io le t ab so rp tio n  sp ec tra  an d  ion is
a tion  p o ten tia ls  of th e  a lky l h a lid e s . I . [M ethyl 
h a lid e s . ] I I . [E thyl an d  h ig h e r h a lid e s . ] W .C. 
P ric e  (J. Chem. Physics, 1936, 4, 539—547, 547— 
551).—I. The absorption spectra of Mel, MeBr, and 
MeCl have been photographed in the region 2000— 
1000 A. The bands are due to excitation of non
binding electrons in the halogen atoms, and the 
ionisation potentials deduced from the Rydberg 
series are : Mel 9-49 and 10-11 volts, MeBr 10-49 
and 10-80, and MeCl 11-17 and 11-25, in general 
accord with theory (cf.A., 1935, 562). The vibrational 
nature of the bands is discussed and the three spectra 
are correlated.

II. The Rydberg series found in the range 2000— 
1000 A. lead to the ionisation potentials E tI  9-30 
and 9-88, and E tB r 10-24 and 10-56 volts. Other 
halides gave very diffuse bands, and continuous 
absorption from C*C and C-H linkings interfered. 
The ionisation potentials of consecutive members of 
the homologous series probably diminish asympto
tically to a limiting val. J . G. A. G.

M utual op tical effect of n e ig h b o u rin g  co lou r 
c a rr ie rs  in  a  m olecule, H. F rom r kiiz: W. A u h u l - 
l e r , and C. 0 . Str o th er  (Z. Elektrochem., 1936, 
42, 680).—For dihalogenated paraffins with a t least 
one CH^ between the halogen (Br or I) atoms, the 
light absorption is const, and equal to the sum of 
the absorptions of the individual groups. When the 
halogen atoms are nearer, and especially when they 
are the same, the absorption band shifts towards 
longer X. This effect is increased when the H  near 
the halogens is replaced by alkyl. J . W. S.

L ig h t ab so rp tio n  an d  ta u to m e rism  of u ric  a c id .
H . F rom herz and A. H ar tm a nn  (Z. Elektrochem.,
1936, 42. 6S7).—The absorption spectrum of uric-
acid has been measured in pure H ,0  and in presence 
of excess of HC104 and of NaOH,~ comparison being 
made with the absorption spectra of substituted 
uric acids of definite keto- and enol forms. The results 
indicate th a t in H20  or acid, uric acid is in the keto- 
form, but addition of a little NaOH shifts the absorp
tion bands towards longer XX, corresponding with the 
enol form. This is a haloehromatic effect due to 
dissociation of a  H atom,, and is compared with the 
change in absorption between dissociated and un- 
dissoeiated COJ2 groups. J . S.

Influence of su b s titu en ts  on th e  u ltra -v io le t 
ab so rp tio n  sp ec tra  of s im p le  an d  double-link ing
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conjugated benzene ch ro m o p h o res . M. P e s t e - 
m er , T. L an g er , and F . Ma n c h e n  (Monatsh., 1936, 
68, 326—348).—The absorption spectra of BzCl, 
CHPhCI2, CPhClg, styrene, COPhMe, and PhCHO 
and of their NH2-, CN-, and N 02-substitution products 
have been studied in the region 25,000—50,000 
cm.-1, and compared with those of C6H 6 and PliMo 
compounds. The effect of the substituents on both 
the A  (38,500—43,400 cm.-') and B  (49,000—52,000 
cm.-1) bands of the conjugated systems PlvCiC and 
Ph'CiO is to  shift them towards longer X, the effects 
being in the order p> m > o. This is the same order 
as the effect of substituents on the B  band for PhMe, 
but the reverse of th a t for the A  band. The relative 
effects of the NH2- and of the N 0 2- and CN-groups 
are in accord with their respective negative and 
positive characters. J . W. S.

A bsorp tion  sp ec tra  of an ils  of a lip h atic  k e to n es . 
A bso rp tion  in  th e  u ltra -v io le t an d  s tru c tu re  of 
an ils  an d  a-ethylenic am in es.—See this vol., 1242.

O ptical ab so rp tio n  of th e  p o rp h y rin s . V II.
A. S t e r n  and H. W e n d e r l e in  (Z. physical. Chem., 
1936, 177, 165—192; cf. this vol., 1178).—Intro 
duction of vinyl groups into the diliydroporphin 
system (I) shifts the absorption max. towards the 
red and a t times intensifies them, but does not alter 
tho type of the absorption curve. y-Substitution 
with weak chromophoric groups has little effect. 
Introduction of a CO a t 3 causes the curve to change 
to the “ rhoclin ” type, band I  of the spectrum being 
depressed and shifted towards the blue. Oximation 
raises band I  and shifts it towards the red. CO at
6 does not give rise to the rhodin type of curve. I t  
is inferred th a t nucleus I I I  differs in structure from 
nuclei I  and II, and has no double linking a t 5 : 6, 
and that in this nucleus are located the optically 
active centres of the system (cf. A., 1935, 1383). 
Chlorin p 6 and pseudochlorin p 6 have different 
absorption curves and are in some w’ay stereoisomeric. 
The purpurins and rhodins seem to have the (I) 
framework. Mg in (I) only displaces tho fluorescence 
bands towards the red. R. C.

U ltra-v io le t ab so rp tio n  sp ec tra  of thy rox ine, 
thyron ine, ty rosine , d i-iodotyrosine, an d  th y ro - 
g lobulin .—See this vol., 1249.

G ossypol. R. Gr ü n b a u m ô w n a  and L. Ma r c ii- 
lk w sk i (Biochem. Z., 1936, 286, 295—296).—An 
absorption curve of gossypol acetate showing max. 
a t 3780 and 2390 A. and a min. a t 3220 A. is given.

P. W. C.
N uclear v ib ra tio n  b an d s of so lid  ca rb o n  d i

oxide. W. D a h l k e  (Z. Physik, 1936, 102, 360—
372).—Apparatus for determining the absorption of 
thin layers of solid C02 a t about 100° abs., throughout 
the spectrum from the visible to 17 is described. 
Three absorption bands are obtained similar to the 
rotation-vibration bands found in the gas. The 
possibility of mol. rotation in solid C02 is discussed.

A. E. M.
2-73 ¡A A bsorp tion  b an d  in  fused silica. D . G. 

D rum m ond  (Nature, 1936, 138, 248—249).—The 
view th a t this band is due to  C02 contamination is 
favoured (cf. this vol., 921). " L. S. T.

D iffuse in fra -re d  tra n sm iss io n  of so lids. J . D.
H a r d y  and C. Mu s o h e n h e b i  (Physical Rev., 1935, 
[ii], 47, 789). L . S. T.

F u n d am en ta l ab so rp tio n  b an d s of th e  deutero- 
am m o n ias . M. V. Mjg eo tte  and E. F. B ar k e r  
(Physical Rev., 1936, [ii], 50, 418—424; cf. ibid.,
1935, [ii], 47, 892).—The four fundamental vibration 
bands of ND3 were observed in infra-red absorption, 
v3 being double as in NH3; the parallel frequencies 
are : vx =  2420, v3=749-2 and 745-8, the perpen
dicular a r e ; v2=2556, v4=1191-3 cm.4  Tho
rotational structure of v3 is completely resolved. The 
moments of inertia of ND3 are : (7=8-985 X10-40 with 
respect to the symmetry axis, and -4=5-397 xlO-40 
g. cm.2 for any perpendicular axis. The height of tho 
mol. pyramid is 0-360 X10-8, and distance between D 
atoms 1-645XlO-8 cm. The potential curve is 
discussed. N. M. B .

V ibra tiona l levels of cyclopropane. G. W.
K in g , R. T. A rm stro ng , and L . H ar ris (J. Amer. 
Chem. Soc., 1936, 58, 1580—1584).—The infra-red 
absorption and Raman spectra have been determined, 
and the results are discussed. E. S. H .

A bsorp tion  sp ec tru m  of heavy m eth an e  (MeD) 
in  th e  ph o to g rap h ic  in fra -red . W. H. J . Ch il d s  
and H. A. J a h n  (Nature, 1936, 138, 285).—The 
absorption spectrum of MeD from 12,000 to  6000 A. 
shows none of tho lines of CH4. A region of intense 
absorption extends from 8350 to 9000 cm.-1 with a 
strong, broad max. a t 8617 cm.-1 Similarities with 
tho spectrum of CH4 are pointed out. L . S. T.

In fra -red  ab so rp tio n  sp ec tra  of acetic acid  and  
acetic anhy d rid e . E. K. P l y l e r  and E. S. B arr 
(Physical Rev., 1935, [ii], 47, 793; cf. this vol., 34).

L . S. T.
R am an  effect. LX. P o la risa tio n  m easu re 

m en ts . 1. E x p erim en ta l m ethod . A . W . R eitz 
(Z. physikal. Chem., 1936, B, 33, 368—386).—The 
sources of error in polarisation measurements arc 
discussed, and suitable apparatus and the experi
mental technique described. R . C.

R am an  sp ec tra  an d  th e  la ten t h ea t of fusion of 
non-associated  su b stan ces. C. J . P h il lips  (Physi
cal Rev., 1935, [ii], 47, 792).—When applied to 38 
org. and inorg. substances in the cryst. and liquid 
states, the relation X= m Nhc/JM L/, when m  is 1, 2, . . 
and L f is the latent heat of fusion, gives XX which 
agree closcly with tho observed infra-red absorption 
bands. The relation apparently holds only for non
associated substances. In  glass the Si02 group may 
vibrate independently to a certain extent. L . S. T.

R am an  sp ec tru m  of th iophosphory l chloride.
V. N. T h a tt e  (Nature, 1936, 138, 468—469).— 
Prominent shifts in the Raman spectra of POCl3 and 
PSC13 are compared. The slight reduction in the 
vals. for tho lattor is attributed to substitution of
0  by S. L . S. T.

R am an  effect in  so lu tions of m ag n esiu m  
su lphate  of v a ry in g  concen tra tions. E. M. Coon 
and E. R. L a ir d  (Physical Rev., 1935, [ii], 47, 889).— 
Any change in frequency due to  concn. (N  to 4-5iV) 
ia >  1 or 2 wave nos. L . S. T.
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R am an  effect an d  m o lecu la r s tru c tu re . L.
Simons (Finska Kem. Medd., 1936, 45, 77—97).—A 
review, with, special reference to CGH 6.

M. H. M. A.
R am an  sp ec tru m  of deu teroethano l. S. M izu- 

shim a , Y. Mo r in o , and G. Okamoto (Bull. Chem. 
Soc. Japan, 1936, 11, 553).—Ram an lines closely 
corresponding with those of EtOH have been observed. 
The band 3370±S0 cm.-1, attributed to the "OH 
linking, is displaced to 2510^50 cm.-1 in EtOD.

R. S.
R am an  effect of heterocyclic com pounds of 

the  d ioxan  type. L. MIsd a r d  (J. Chim. phys., 1936, 
33, 626—630; cf. A., 1934, 1289).—The Raman 
spectra of dioxan (I), diehlorodioxan, thioxan (II), 
dithian (III), and morpholine have been determined. 
The vibration frequency of ICH2 is determined by 
linking to O or S since the CH2 line 1415 of (III) and 
the corresponding lines 1445—1460 of (I) appear at 
1415—1452 in (II). Lines attributable to the cyclic 
structure are absent, in agreement with the aliphatic 
properties of the compounds. R. S.

M odification of th e  R am an  sp ec tru m  of d ioxan  
by dissolved m a te r ia ls . A. S im on  and E. F e h Ijr 
(Z. Elektrochem., 1936, 42, 68S—691).—Polar solutes 
modify the Raman spectrum of dioxan, the C0- 
frequencies being diminished and the CH-frequencies 
raised. The changes are due to electrostatic effects 
and not to formation of mol. compounds. The shape 
of the solute mol. and tho type and location of its 
dipole have a greater influence than the magnitude of 
the dipole moment or the deformability of the mol. 
The results are discussed with reference to Raman 
frequencies in complicated mols. and in binary 
mixtures. J . W. S.

R am an  sp ec tra  an d  th e  s tru c tu re  of benzene.
G. D u po n t  and R. D u l o u , with (in part) V. D e s r e u n  
(Bull. Soc. chim., 1936, [v], 3, 1639—1661).—The 
principal Raman frequencies and their relative intensi
ties are tabulated for exjelo-hexane and -hexene, C6H 6, 
PhMe, PhEt, PhPr, o-, m-, and p-xylene, m-, p-, 
and o-eymene, fcum ene, mesitylene, thiophen, 
dZ/oocimene, PhOH, NH2Ph, jj-C6H4E t’OMe, 
p-CGH4Pi~OMe, eugenol, tsoeugenol, dihydroeugenol, 
safrole, isosafrole, and dihydrosafrole. I t  is con
cluded th a t in CGH G a form predominates which may 
be represented by a formula of hexagonal symmetry, 
e.g., the Stark-Pauli formula, and is responsible for 
tho aromatic properties, but a second form, corre
sponding with Kekul6’s formula, is also present in 
small quantities. J . W. S.

R am an  sp ec tru m  of heavy benzene C0D6. 
R. W . W ood (P hysical Rev., 1935, [ii], 4 8 , 488; cf.
A., 1935, 1189). L. S. T.

R am an  sp ec tra  and  v ib ra tio n s  of d i- and  
tetra-deu terobenzene. 0 . R e d u c i i  and W. Strick s 
(Monatsh., 1936, 68, 374—382; cf. this vol., 663, 
922).—The Raman spectra of o- and w-GiH4D2 and 
of a mixture of tho C0H2D4 isomerides have been 
determined. The frequencies calc, from the valency 
energy model of C6H 6 differ considerably from the 
observed frequencies, but a generalised model is 
developed which is in satisfactory accord for C6H e,

p-CGH 4D2, 1 : 2 : 4 : 5-CflH 2D4, and CGD 8. The _Ca 
salt of polycarboxylic acids of CGH G when heated with 
Ca(OH), yields only a mixture of isomerides.

J .  W. S.
R am an  sp ec tru m  of hydroxyquinol tr im e th y  

e th e r . S. R iied  and B. Susz (Arch. Sci. phys. nat., 
1936, [v], 1 8 , Suppl., 124—126; cf. Kohlrauscli, A,,
1935, 146).—Raman data for 1 : 2 : 4-CaH3(OMe)3 are
reported. N. M. B.

R am an  sp ec tra  of cis- an d  ftvm s-isoeugenol.
E. P erro ttet  and B. Susz (Arch. Sci. phys. nat.,
1936, [v], 1 8 , Suppl., 120—124; cf. this vol., 923).— 
Raman frequencies for the pure commercial substance 
(80% trans, 20% cis) and for the two isomerides are 
tabulated. woEugenol contahis all the frequencies of 
these two forms with the exception of 1629 cm.-1 
The vals. for trans show an approx. const, difference 
from those for cis, tho former being tho higher.

N. M. B.
R am an  effect. LV III. R am an  sp ec tra  of 

o rgan ic  substances. N itrogen  com pounds. I. 
S im ple  am ines. K . W. E. K o h l r a u sc h . LEX. 
R am an  sp ec tra  of o rgan ic su b s tan ces . N itrogen  
com pounds. I I .  A m ino- and  hydroxy-acetic 
acids an d  es te rs . L. K ahovec  and K . W. E. 
K o hlrausch  (Monatsh., 1936, 68, 349—358, 359—
373).—LV III. The Raman spectra of NH2Me, NH2Et, 
NH2Pr% NHMe2, and NMc3 have been determined and 
compared with those of Me20 , Me2S, and MeOEfc.

LIX. The Raman spectra of NH./CHvCO.JI and its 
Me, E t, Pr0, and Bu“ esters, (NH2)2CITC02H and its 
Me and E t esters, 0 H ,CH2,C02H and its Me, Efc, Pr^, 
and Bu“ esters, NH2-CH(0H)-C02H and its Me and 
E t esters, E tC 02H and its Pr* and Bu“ esters, 
CH2ChC02H, and CH2Br-C02H have been determined 
in the solid state and/or in aq. solution. J . W. S.

R am an  sp ec tru m  of p iperid ine . S. M. Mitr a  
(Z. Physik, 1936, 1 0 2 , 697—699).—A new line at 
Av=1451 is observed in this spectrum. 0 . D. S.

E xcita tion  of R am an  sp ec tra  of substances 
w ith  th e  a id  of “ optical ca ta ly se rs .” K. P ro sa d  
and D. K. B h attacharya  (Nature, 1936, 1 3 8 , 510— 
511).—The method used for glass (this vol., 270) has 
been extended to H20, McOH, EtOH, COMe2, C5H 5N, 
and aq. H N 03, traces of KM n04 being added to 
produce absorption bands in these media. The 
importance of the new technique for the study of 
Raman spectra is discussed. L. S. T.

R am an  sp ec tra  of gallic acid, of its  derivatives, 
an d  of tan n in . B. Susz and S. F r ie d  (Arch. Sci. 
phys. nat., 1936, [v], 1 8 , Suppl., 69—74; cf. A., 1935, 
1446).—Raman data are recorded and discussed for 
pyrogallol, gallic acid, Mo gallate, Me trimethylgallatc, 
triacetylgalhc acid, and tannin. N. M. B.

Induced u ltra -v io le t fluorescence an d  its  r e 
lease by  v isib le  lig h t. 0 . Gl a sse r  and I. E. 
B e a sl e y  (Physical Rev., 1935, [ii], 4 7 , 570).—Tho 
ultra-violet fiuorescenco of certain substances following 
exposure to X - or y-radiation is found to persist for 
unexpectedly long periods of time. I t  is markedly 
increased when the irradiated compounds are exposed 
to visible light. Of the 25 substances examined, 
NaCl, KC1, rock-salt, and fluorite crystals showed
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these effects most clearly. Impurities inhibit the 
subsequent induction of the fluorescence. L. S. T.

Scin tilla tions of zinc su lphides in  a-rays.
G. D e st r ia u  (J. Chim. phys., 1936, 33, 587—625; 
cf. A., 1931, 1108).—ZnS screens free from Canada 
balsam have been prepared from a suspension of ZnS 
in EtOII. Using a Po source, it has been shown that 
the no. oj scintillations-distance curve varies with the 
specimen of ZnS. For a given specimen, the curvature 
is the sharper the smaller is the ZnS crystal and the 
richer the crystal in phosphorogen. Whilst the concn. 
of phosphorogen runs parallel to the [Cu], there is no 
direct proportionality, and only a part of the Cu 
appears to be active. Theoretical curves in agreement 
with the experimental results have been derived and 
the influeneo of crystal size, concn. of phosphorogen, 
and the no. of centres excited by an a-particle have 
been investigated. The view tha t scintillations 
involving only one active centre arc visible is discussed 
in relation to data on the mm. of visual perception. 
The mean duration of the scintillations, determined 
microscopically by a rotating-disc method, increases 
with the conen. of active phosphorogen and is a max. 
in crystals of approx. 27 ¡x, but there is no relation 
between the sensitivity to a-rays and phosphorescent 
power of ZnS. The effect of infra-red light, and the 
relation between the sensitivity to a-rays, X-rays, 
and triboluminescence, are discussed. Only one 
specimen of ZnS showed luminescence in the electric 
field. R. S.

F luorescence of th e  sa lts  of te rv a len t eu ro p iu m  
in  aqueous so lu tions. J . L ar io n o v  and A. S e id e l  
(Compt. rend. Acad. Sei. U.R.S.S., 1936, 3, 115—118). 
—Fluorescence spectrum data are given. Three 
narrow bands in the red occur only with solutions 
containing S04", and are ascribed to E u +++. One 
narrow band and two broad bands in the blue-ultra
violet region are of general occurrence : the latter 
coincide -with bands observed in solutions of Ce and
Y earth salts. A. J . E . W.

Effect of visible lig h t on th e  u ltra -v io le t 
fluorescence of various com pounds prev iously  
irra d ia te d  w ith  R öntgen o r  y-rays. 0 .  Gla sser  
and I . E. B ea sle y  (Physical Rev., 1935, [ii], 4 7 ,
789).—The ultra-violet fluorescence of NaCl, KC1, 
NaBr, rock-salt, and fluorite crystals following 
exposure to X - or y-radiation is markedly increased 
by exposure to visiblo light. With NaCl the emitted 
radiation has a max. near 2-150 A. L. S. T.

L um inescence of calcite. I. F luorescence 
sp ec tru m  of Jap an ese  calcite in  u ltra -v io le t lig h t.
E. Iw a se  and T. K u r o n u m a . II . T h e rm o 
lum inescence. II I . A lte ra tion  of th e  fluorescence 
sp ec tru m  by  p rev ious hea ting . E. I w a se  (Bull. 
Chem. Soc. Japan, 1936, 11, 513—522, 523—528,
528—538).—I. All specimens did not fluoresce but 
band max. were observed a t 625—635, 460—470,
515—520, and 560—570 mu. Calcites from mineral 
veins gave a reddish-orange fluorescence, whilst 
stalactitic calcites gave a whitish fluorescence.

II. A no. of thermoluminescence bands have been 
determined, but no relation between thermolumin
escence and fluorescence could be obtained.

III . The fluorescence of white-fluorescing calcites 
is affected by previous heating, whilst th a t of the 
orange-red type is not. Bands in the Arakawa 
calcite can be attributed to the presence of rare- 
earth metals. R. S.

F luorescence of ch lo rophyll in  i ts  re la tio n  to 
pho tochem ica l p rocesses in  p lan ts  an d  organic 
so lu tions. J . F r a n c k  and R. W . W ood  (J. Chem. 
Physics, 1936, 4 , 551—560; cf. A., 1935, 681).— 
Chlorophyll, illuminated in org. solutions, behaves 
as though excited chlorophyll, H Ghph*, which is 
free from adsorbed mols., has a small probability 
of fluorescing and a greater probability of pre
dissociating into a H. and monodehydrochlorophyll. 
The products of dissociation react -with any 0 2 present 
unless 0 2-acceptors, RH, are also present which take 
up the excitation energy by collision of the second 
kind or by intramol. energy exchange within a complex 
IIC7tp7iRH (I) and protect iLChph (II) against 
oxidation, whilst the RH  is oxidised after initial 
formation of II  and R  or KCtiphR, (III). The change 
of intensity of the fluorescence with period of 
illumination in presence of 0 2 and certain acceptors 
is interpreted in terms of the inferred properties of the 
complexes (III) and (I). The fluorescence of (III) 
is >  tha t of (I). Determinations of the similar 
variations in the intensity of fluorescence with time 
of illumination of living leaves in presence of 0 2 
(cf. A., 1935, 1038) are consistent with photosynthesis 
and photo-oxidation of org. substances adsorbed to 
(II) taking place in the plant, but (II) is not itself 
photo-oxidised. The “ light saturation ” of photo
synthesis in vivo may arise from photo-oxidation. 
The time of half life of (III) is approx. 0-02 sec.

J . G. A. G.
E m issio n  of a ro m a tic  com pounds containing 

the  carbony l g roup . N. P r il e sh a e v a  (Acta 
Physicochim. U.R.S.S., 1935, 3 , 195—201).—In the 
fluorescence of PhCHO and COPhMe vapours the 
excitation is primarily localised in the C6H B ring, 
whereas the subsequent emission is localised in the CO 
group. O. J . W .

B iologically  active rad ia tio n . I I I .  Supposed 
pho tog raph ic  detection  of e a r th  ra y s  according 
to  D obler. B. R o m eis, J . W ü s t , and J . W immer 
(Stralilenther., 1935, 5 4 , 114; Chem. Zentr., 1935, 
ii, 3745).—No satisfactory evidence of the photo
graphic action of “ earth rays,” or of their being 
electromagnetic radiation of about 1 mm. X, has been 
brought forward by Dobler. J . S. A.

P hoto-elec tric  th resh o ld  of u ra n iu m , calcium , 
an d  th o riu m  tre a te d  w ith  lim ited  am o u n ts  of 
oxygen. H . C. R en t sc h l e r  and D. E. H e n r y  
(Physical Rev., 1935, [ii], 4 7 , 807).—A shift in the 
photo-electric threshold towards the longer X occurs 
when surfaces of Th, U, or Ca react with a small 
amount of 0 2. L. S. T.

P ho to-elec tric  p r im a ry  c u r re n t in  an  a lte rn a t
ing  field in  p o tass iu m  b ro m id e  c ry s ta ls  con ta in 
ing  co lour cen tres . A. N a u m a n n  (Ann. Physik, 
[v], 2 7 , 233—242).—The photo-electric conductivity 
of crystals of KBr containing electrically formed 
colour centres has been measured for alternating
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currents of frequency between 102 and 105 sec.-1 
Ohm’s law is obeyed. The conductivity increases 
with frequency to a saturation val. The ratio 
conductivity/light absorbed is of the same order of 
magnitude for the saturation conductivity and for the 
static conductivity determined a t much lower light 
intensity. I t  is deduced tha t tho mobility of the 
photochemically produced electrons is not reduced 
by the block structure of the crystal. 0 . D. S.

A nalysis of photo-electric  d a ta . R. J . Cash m an  
and N. C. J am iso n  (Physical Rev., 1936, [ii], 50, 
568—569; cf. Fowler, A., 1931, 1106).—The com
parative results of plotting photo-electric current 
per quantum of light absorbed or per unit intensity 
of incident radiation are examined. N. M. B.

C orre la tion  of secondary  electron em ission 
w ith  p ho to -sensitiv ity  and  the  th erm io n ic  effect.
A. D o br o lju bsk i (Z. Physik, 1936, 102, 626—628).— 
Photocell layers Cs-Cs20-Ag, Ag,0-Ag, and Cs-Ag,0- 
Ag were considered. " 0 . D . S.

N a tu re  of th e  b a r r ie r  p lane in  the  cuprous 
oxide photovoltaic cell. J . W . B alla rd  and E. D. 
W ilso n  (Physical Rev., 1935, [ii], 47, 794).

L. S. T.
C olouring an d  lum inescence of c ry s ta ls  u n d er 

the influence of B ecquerel ray s . K. P rzibram  
(Z. Physik, 1936, 102, 331—352).—A general review 
of modern work on the colour and luminescence of 
crystals produced naturally or artificially by pressure 
or by radioactive emission. Attention is given to the 
fluorites, alkali halides, and bivalent rare earths.

H. C. G.
E lec trica l observations d u rin g  th e  fo rm ation  

and  re -fo rm a tio n  of co lour cen tres in  p o tass iu m  
b rom ide and  ch lo ride  c ry s ta ls . G. Gla ser  (Ann. 
Physik, 1936, [v], 27, 217—232).—Measurements 
have been made of the spectral distribution of the 
photo-electric current in sensitised crystals of ICBr 
and KC1 during the photochemical formation of colour 
centres. No correlation was found between this and 
the absorption spectrum associated with the U- 
centres. I t  was correlated with the absorption 
spectrum of the “ X-centres,” which underlies that 
of the [/-centres, and is similar in form to tha t of the 
pure crystal. I t  is deduced th a t the photo-electric 
current is a secondary effect due to the illumination of 
X-centres, which probably result from foreign inols. 
in the crystal. 0 . D. S.

Ion isation  of liqu ids by  A '-rays. L. S. T aylor 
and F. L. Mo hler  (Physical Rev., 1935, [ii], 47, 805). 
—An extension of previous work (A., 1935, 148) to 
CS2, ligroin, tetrahydronaphthalene, and their
mixtures. L. S. T.

S tru c tu re  of e lec tro ly tic  oxide film s. H
B etz (Z. Physik, 1936, 102, 548).— The breakdown 
potential of Ta20 5 films determined by Rummel 
(this vol., 923) is the val. obtained by Ju st (A.,
1933, 555). A. J . M.

S tru c tu re  of electrolytic oxide film s. T. R u m 
m el (Z. Physik, 1936, 102, 549).—A reply to Betz 
(preceding abstract). A. J . M.

M easu rem en t of low  conductiv ities an d  dipole 
losses w ith  long  w aves. C. S chrecic (Ann. Physik,
1935, [v], 27, 261— 284).— A method is described 
by which conductivities of the order of 10-13 ohm-1 
cm.-1 and dipole losses in liquids can be measured at 
XX from 170 to 18,000 m. The dielectric const, is 
determined simultaneously. D ata are given of the 
dipole losses in this region of PrOH, BuOH, and amyl 
alcohol, glycerol, and aq. solutions of sucrose and 
fructose. The dielectric const, of mixtures of EtOH 
and C6H 6 is determined and the mol. polarisation of 
EtOH calc. 0 . D. S.

E lec tric  p ro p e rtie s  of c ry s ta ls . I, II . (Si r ) 
W . B ragg (Proc. Roy. Inst., 1936, 29, 225—230, 
290—295).—Lectures.

R eactiv ity  in  solid s ta te  a t  o rd in a ry  te m p e r
a tu re . II . A. S erra  (Period. Min., 1935, 6, 179— 
183; Chem. Zentr., 1935, ii, 3743; cf. A., 1935, 716).— 
The electrical conductivity of Cu, Fe, Ag, Ni, and 
Pb wires was increased by contact with finely powdered 
realgar, Sb glance, Cu glance, haverite, marcasite, 
and pyrolusite. Sb glance in contact with Ag foil 
produces a stain of Ag2S. J. S. A.

Influence of electric m o m en t on th e  n u m b er of 
m olecules of base fixed by  a sa lt .—See this vol., 
1241.

T h eo ry  of d ielectric po larisa tio n . J . G. K irk
wood (J. Chem. Physics, 1936, 4, 592—601).— 
A mol. treatment of the polarisation of a non-polar 
dielectric in a homogeneous field shows that small but 
significant deviations from the Clausius-Mosotti 
formula are to be expected. The magnitudes of tho 
corrections are discussed. J . G. A. G.

D ielectric co n stan t for p u re  liqu id  an d  solid 
substances. I. K. H o je n d a h l  (Kem. Maanedsbl. 
nord. Handelsbl. kem. Ind., 1935, 16, 53—55; 
Chem. Zentr., 1935, ii, 3748).—Vals. are recorded for 
C2H2C14. J . S. A.

P ecu lia rities  of d ielec tric  co n stan t versus  
p re ssu re  curves for vap o u rs. J . D. St r a n a t iia n  
(Physical Rev., 1935, [ii], 47, 794).—For H20  vapour 
deviation of the (e—l)/(s+2)-pressure curve from 
linearity is due not to conductivity but to adsorption 
on the insulator surfaces and the consequent increase in 
polarisation contributed by these additional mols.

L. S. T.
P o la r p ro p e rtie s  of 1 :4 -  and  1 : 2-dihydro- 

naph thalene. P o la r  ch a rac te r  of th e  te tra lin  
m olecule. M. P u c h a lik  (Acta phys. polon., 1934,
3, 179—185; Chem. Zentr., 1935, ii, 3370).—The 
dipole moment of 1 :4 -  and of 1 : 2-dihydronaphth- 
alene is 1-4 x lO '18 e.s.u. The polar asymmetry of 
the tetralin mol. is thus to be attributed mainly .to a 
change in the CcH4 nucleus. H. N. R.

L iquid  p ropane. E lec trica l conductance and  
d ielec tric  co n stan t. G. Glockler  and R. E. P eck  
(J. Chem. Physics, 1936, 4, 624).—The conductivity 
is < 5  x  10"13 ohm-1 a t 1 kilocycle between —90° and 
15°. Tho dielectric const, a t 0° is 1-61 and the 
temp, coeff. —0-00124. J. G. A. G.

M olecular ro ta tio n  in  solid  aliphatic  alcohols. 
C. P. S m yth  and S. A. McN eig h t  (J. Amer. Chem.
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Soc., 1936, 58, 1597—1600).—The dielectric eonsts. 
of solid McOH, Buy0H , and m-octyl alcohol (I) have 
been determined from liquid-air temp, to the m.p. 
There is evidence of dipole rotation in MeOH between 
159-9° abs. and the m.p. Absence of dipole rotation 
in Buv0H  and (I) and the absence of transitions in 
many other alcohols show th a t OH does not rotate 
inside the mol., but the whole MeOH mol. rotates 
above the transition point (159-9° abs.).

E. S. H.
N on-ro ta tion  of m olecules in  a  n u m b er of 

solids. S. A. McN e ig h t  and C. P. Sm y t h  (J. Amer. 
Chem. Soc., 1936, 58, 1718—1722).—The dielectric 
eonsts. of solid NH2Me, E t20, COMe2, COPh2, and 
succinic acid have been determined over a wide range 
of temp, and frequency. Mol. rotation cannot be 
postulated. E. S. H.

M olecu lar ro ta tio n  of solid  a rs in e  and  o th er 
h y d rid es . C. P. S m yth  and S. A. McN eig h t  (J. 
Amer. Chem. Soc., 1936, 58, 1723—’1728).—Dielectric 
eonsts. and sp. conductances of solid HCN and H 2Se 
have been determined from liquid-air temp, to the 
m.p., and those of AsH3 from liquid-H2 temp, to the
b.p. over the frequency range 0-5—50 kilocycles. 
Solid H C N  shows no mol. rotation; H 2Se mols. 
rotate freely even a t liquid-air tem p.; AsH3 rotates 
freely down to 32-1° abs., where a transition, ac
companied by anomalous dispersion, occurs. The 
mols. rotate the more readily the smaller aro their 
dipole moments. E. S. H .

Ind ica tion  of a  decrease in  th e  p o la risab ility  of 
a  non-po lar m olecule by  p re ssu re . A. Mic h e l s , 
C. Mic h el s-V er aa t , and A. B ijl  (Nature, 1 9 3 6 ,1 3 8 ,  
509—510).—Graphs showing the relation between 
the Clausius-Mosotti function P, which oc the polaris
ability of the mol., and d, the pressure, and the change 
in kinetic energy of the internal motion of the mols., 
AK, are reproduced from calculations based on recent 
isotherm data for C02. The decrease of P  with an 
increase in pressure and in A K  is practically linear.

L . S. T.
[R efractom etry .] W. Ge f f c k e n  (Z. physikal. 

Chem., 1936, B, 33, 405).—Errors in previous papers 
(A., 1929, 1233; 1931, 905) are corr. B .C .

R efractive ind ices of o rd in a ry  and  heavy 
am m o n ia . 0 . E. F r iv o l » ,  0 . H a s s e l ,  and S. 
R u s ta d  (N ature, 1936, 138, 330 ) .— n  for N D 3, d eter
m ined for various XX b etw een  4358 and 6562-9 X lO '8 
cm., is  s lig h tly  <  n for N H 3. L . S. T.

R efractom etric  stud ies in  n o rm a l m ethy l 
ketones.—See this vol., 1363.

O ptical p ro p e rtie s  of non-po lar liqu ids. H.
Mu e l l e r  (Physical Rev., 1936, [ii], 50, 547—559).— 
Mathematical. A theory of refraction, Kerr effect, 
and light scattering is developed from considerations 
of the quasi-cryst. grouping of neighbouring mols., 
the anisotropy of the Lorentz forces, and potential 
harriers of various heights. Results are applied to 
CgH 6. Hindered rotation and cybotactic grouping 
suffice to explain deviations from classical theory.

N. M. B.
K e rr  co n stan ts  of th e  h ydrogen  halide  gases. 

C. H . D. Clark  and E. C. H u m ph r ie s  (Nature,

1936,138, 248).—Calc, vals., which appear to support 
the theory previously advanced (this vol., 1051), are 
given. L. S. T.

K e rr  effect w ith  n itro to luene. F. Gabler  and 
P. Soicob (Naturwiss., 1936, 24, 570).—The effect of 
temp, on the Kerr const., B, of o- and ?tt-CcH4Me-NO., 
a t X 5461 A. has been determined, and is expressed 
by empirical equations. A. J . M.

P o la risa tio n  of lig h t an d  som e technical 
app lica tions. A. F. C. P ollard  (Nature, 1936,138, 
311—314). L. S. T.

M agnetic  ro ta tio n  of la n th an u m  an d  neo
d y m iu m  ch lo rides in  aqueous so lu tion . C. M.
Ma so n , R. D. Gr a y , and G. L . E r n st  (J. Amer. 
Chem. Soc., 1936, 58, 1600—1604).—Data are re
corded for XX 5893 and 5460-8 A. a t 10—50° and com
pared with corresponding data for Al. The Vcrdet 
eonsts. of the solutions have been calc.; those for 
NdCl3 vary linearly with 1/T. Mol. rotations of 
aq. NdCl3 vary with temp, according to (T —32-6)Z)= 
-790-1. E . S. H.

C alcu lation  of th e  p o la risa tio n  ellipsoid of a 
m olecule. T. N e u g e b a u e r  (Z. Physik, 1936, 102, 
305—316).—A method for calculating change in 
polarisability of an ion due to external influence is 
described. Anomalies in the calc, polarisabilities 
parallel and perpendicular to  the long axis of a mol. 
aro due to incorrect application of methods for 
spherically symmetrical ions. L. G. G.

S tru c tu re  of benzene. I. P ro b lem  and  ex
p e rim e n ta l m ethod . W . R . A n g u s , C. R . B a il e y ,
C. K . I n g o l d , and C. L. W il s o n , n .  Direct 
in tro d u c tio n  of d eu te riu m  in to  benzene and  the 
physical p ro p e rtie s  of hexadeu terobenzene. C. K. 
I n g o l d , C. G. R a is in , and C. L. W il so n . (Appen
d ix  : V apour p re ssu re  of hexadeuterobenzene. 
C. R . B a il e y  and B . T o pl e y .) II I . R am an  spec tra  
of liqu id  benzene an d  hexadeuterobenzene. 
W . R . A n g u s , C. K . I n g o l d , and A . H . L e c k ie .
IV. In fra -red  ab so rp tio n  sp ec tra  of liqu id  and 
gaseous benzene and  hexadeuterobenzene. C. R . 
B a il e y , J. B . H a l e , C. K . I ng o l d , and J . W . 
T h o m pso n . V. F luorescence sp ec tra  of benzene 
and  hexadeuterobenzene vapour. VI. R eson
ance em ission  sp ec tru m  of benzene and  hexa
deuterobenzene. C. K . I ng o ld  and C. L. W il so n . 
V II. C oincidental frequencies in  the  in fra -red  
an d  R am an  sp ec tra  of benzene and  hexadeu tero
benzene. V III. A ssignm en t of v ib ra tio n  fre
quencies of benzene and  hexadeuterobenzene. 
W . R. An g u s , C. R. B a il e y , J . B . H a l e , C. K . I ng o ld ,
A. H . L e c k ie , C. G. R a is in , J. W. T h om pso n , and
C. L . W ilso n  (J.C.S., 1936, 912—915, 915—925, 
925—931, 931—941, 941—954, 955—966, 966—971, 
971—987).—I. The difficulty of reconciling the trans
formations of the aromatic nucleus with its stability 
is discussed. Although Pauling and Wheland’s 
theory (A ., 1934, 15) is successful in bringing the 
stability of the ring into line with its chemical trans
formations, it  cannot explain certain difficulties, 
the most im portant of which is the appearance 
of identical frequencies in the Raman and infra-red 
spectra (see V II). Experimental methods for the
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investigation are outlined. Since substitution of 
D for H  does not alter nuclear changes, only effects 
arising from changes in at. masses influence vibration 
frequencies, and definite numerical relationships 
between the frequencies of corresponding normal 
vibrations of two isotopically related mols, are calcul
able if some mol. model is assumed. Only C6H G 
and CgD8 are discussed; a scheme is given for in
vestigating other D-substituted benzenes.

II. The exchange reaction, PhH +D O SO :)D 
PhD-f-HOSO.,D is utilised to prepare C6I)6 containing 
only 1% of CgD5H. Data for m.p., b.p., mol. vol., 
and mol. refraction for C6D 8 and for a series of 
partly deuterated benzenes are given and discussed.
V.p. measurements with a differential tensimeter are 
recorded. A statistical treatment of the v.-p. 
difference of isotopic mols. is developed to  explain 
the higher v.p. of CeDe.

III. Raman spectra of C6H 0 and CcD0 are obtained 
and compared with previous data. Peak and inte
grated intensities of the principal lines have been meas
ured photometrically and are correlated by photo
graphing an artificial mixture of 50 mols.-% of CGH G 
and C6D c. Polarisations of all the principal lines are 
recorded. The C6H G spectrum has 8 strong lines 
(fundamentals), 14 weak lines, 16 very weak lines, and 
4 satellites of the strong line a t 992 cm.-1 For C6DG,
7 strong (fundamental) and 19 weak lines are found.

IV. To make comparison more trustworthy, the 
same samples of CGH G and CGD G were examined as 
vapour and as liquid between 1 and 22 (i. C„HG 
vapour has 15 and liquid C6H 6 24 bands. Previous 
data are discussed and differences between results 
are explained, particularly for three bands previously 
recorded, but not now confirmed, for the vapour; 
these three bands, however, appear in the liquid 
C6H 0 spectrum. C6DG vapour gives 16 bands, liquid 
CgDg 27. Mappings of the complete spectra, con
tours of strong bands, intensities, and P -R  and 
doublet separations are given and discussed.

V. The ideal case for the production of fluorescence 
and resonance spectra is outlined and experimental 
arrangements are detailed. The fluorescence spectra 
of both vapours are given and microphotometric 
intensities and series assignments are recorded. 
The spectra are accounted for by assuming 3 electron 
levels and 2 vibration frequencies; numerical formula} 
are given.

VI. The resonance spectrum of C6H G falls into 
sections of 989 cm.-1 and 9 such sections are discussed; 
the eight component frequency differences are de
rived from which the series assignment of band max. 
is made. The corresponding spectrum of C6D G com
prises sections each 944 cm.-1 in length and has 7 
component frequency differences. Correlation of the 
CGIIG and C„DG bands leads to a satisfactory pairing, 
4 pairs being definitely identifiable. The other 3 pairs 
and a non-paired low frequency are provisionally 
characterised as fundamentals, inactive both in Raman 
and infra-red spectra.

VII. I f  the benzene mol. is a plane, regular hexagon 
and, therefore, has a centre of symmetry, selection 
rules forbid the appearance of the same frequencies 
in both infra-red and Raman spectra. Several 
coincident frequencies reported previously had led

to the conclusion tha t the mol. could not be a plane, 
regular hexagon. A table of 18 suggested coincid
ences in CgH g and 12 in C0DI? is compiled from data 
in I I I  and IV. By comparing Raman frequencies 
with infra-red frequencies of liquid CGH G more 
coincidences are found than with those of the vapour. 
Cohesive forces in the liquid deform the mol. suffici
ently to cause a breakdown in strict selection rules 
and strong Raman frequencies appear in the liquid 
infra-red speotra but not in the vapour; strong 
infra-red frequencies appear faintly in Raman 
spectra: frequencies, inactive in both, appear fairly 
strongly in liquid infra-red, feebly in Raman, and aro 
absent from infra-red vapour spectra. All the sug
gested coincidences are discussed and no evidence 
for the absence of a centre of symmetry is obtained.

V III. In  the theory of point groups the symbol 
which represents the symmetry classification of a 
plane, regular, hexagonal benzene model is Dnh; 
those for the Kekul6 and trigonally puckered models 
are D2h and D,,j, respectively. The symmetry classi
fications of the vibrations of the three models are 
developed. Benzene has 20 normal modes of 
vibration. The T)tJl model has 4 active in infra-red 
only, 7 active in Raman spectrum only (two polarised), 
and 9 forbidden in both spectra. For the Dzh model, 
there should be 8 fundamentals in the infra-red, 
14 in Raman spectrum (4 polarised), and 7 common 
to b o th ; whilst the model requires 8 in infra-red, 
and 9 in Raman spectra (4 polarised). By Teller’s 
product theorem the products of the frequencies 
of vibrations of the same symmetry class for two 
isotopically related mols. are in a  ratio which can be 
expressed as a function of the masses of the atoms 
and the moments of inertia. The numerical val.s. 
for the ratios are given for the Defl model. Experi
mental data, aro analysed and frequencies assigned 
for this model. Raman spectra give 7 strong lines 
(2 polarised); infra-red give 4 prominent bands : 
these are the allowed fundamentals. On applying 
Teller’s product rule to these, very good agree
ment between calc, and observed ratios is found. 
The order of magnitude of the nine inactive 
frequencies is discussed and tentative vals. are given. 
The selection rules which govern the appearance 
of overtones and combination tones in these spectra 
are reviewed and assignments of the majority of the 
observed frequencies are made. The spectroscopic 
investigation of benzene, thus far, supports the Dai, 
model; there is no definite indication in favour of the 
Dvt structure. The Kekule model fails to explain 
the facts. W. R. A.

S tru c tu re  of benzene. IX . D irec t observ
ation  of th e  fluorescence sp ec tra  of benzene and  
hexadeuterobenzene v ap o u r in  th e  reg ion  of 
ab so rp tio n . C. L. W il so n  (J.C.S., 1936, 1210— 
1214; see preceding abstract).—The fluorescence 
spectra of C6H G and C6D 6, excited by the Hg 2537 A. 
line, have been measured a t 0-1—0-3 mm., the 
resonance spectra being quenched by presence of 
N2 (760 mm.). The frequencies and relative in
tensities of the lines in the region 2577—2667 A. are 
recorded. The results are in accord with previous 
data. J . W. S.
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Investigation  of th e  b in d in g  p ro p e rtie s  of 

benzene by physical m eth o d s. R. R re m a n n  
(Naturwiss., 1936, 24, 632—635).—A review of the 
application of physical methods to the study of the 
linldngs in the C6H 6 mol. A. J . M.

S tru c tu re  an d  p ro p e rtie s  of m ononuclear and  
polynuclear p h en an th ro lin e -fe rric  com plexes. 
A. Ga in e s , jun., L. P. H am m ett, and G. H . W a l d e n , 
jun. (J. Amer. Chem. Soc., 1936, 58, 1668—1674).— 
The analysis, hydration, conductivity, acid-base 
properties, magnetic susceptibility, and diffusibility 
of the brown, cryst. substance prepared by reaction 
of phenanthroline (I) and FcC13 are consistent with 
the view tha t it is tetraphenanthrolinediol-diferric 
chloride. Other compounds probably exist in the 
mother-liquor. The low magnetic susceptibility sug
gests the partial neutralisation of the magnetic 
moments of the two Fe, and is evidence of a poly
nuclear structure. The magnetic susceptibility of 
the blue triphenanthroline-Fem  complex ion=approx. 
that of Fe(CN)G" \  Stable (I) complexes, the com
position of which has been established in the solid 
state, may add more (I) in solution, forming secondary 
complexes of lower stability. E. S. H .

S tru c tu re  of th e  ch lo rine  m onoxide m olecule. 
R. P ohlman and H. J . S chum acher  (Z. Physik, 
1936, 102, 678—683).—An alternative interpretation 
of the infra-red measurements of absorption of 
CLO by Bailey and Cassie (cf. A., 1933, 1228).

0 . D. S.
Valency and  m olecu lar s tru c tu re . R. F. H u n 

t e r  and R. S am uel  (Nature, 1936, 138, 411—413).
L. S. T.

T ran s itio n  of covalency to  electrovalency.
R. F. H u n t e r  and R. S am uel  (Chem. and Ind., 
1936, 733—740).—From consideration of potential 
energy relations in diat. mols. with at. binding, 
ionic binding, and hydrated ions, it  is shown that 
covalency may pass over into electrovalency when 
the energy min. of the covalent and clectrovalcnt 
states are sufficiently close for external forces (lattice 
energy, energy of solvation, van der Waals forces) 
to cause an intersection with the at. binding curve. 
The tendency for transition is dependent on the 
difference, J —E, between the ionisation energy of 
the cation J ,  opposing ionisation, and the electron 
affinity E  of the anion, favouring ionisation. For 
compounds writh a const, negative ion (e.g., Cl'), the 
transition from covalency to electrovalency, as shown 
by the m.p., b.p., conductivity and hydrolysis of 
chlorides, runs strictly parallel to the variation of J.

J. S. A.
E nergy  of fo rm a tio n  of “ cyclol ” m olecu les.

D. M. W rin c h  (Nature, 1936, 138, 241—242).— 
Calculations of the approx. energy of formation of 
cyclol mols. from polypeptides (cf. this vol., 619) 
indicate that the linking process is facilitated if the 
appropriate groups are in the form •C(0H)IN,1 and 
that certain enzymes operate directly on the substrate 
by imposing this form on some of its •CO*NH* groups.

L. S. T.
E nergy  of fo rm a tio n  of “ cyclol ” m olecules.

F. C. F ra nk  (Nature, 1936, 138, 242; cf. preceding 
abstract).—Estimation of the energy balance of the

linking process postulated for proteins by Wrinch 
(this vol., 619) indicates the necessity for assuming 
the existence of an additional source of energy 
similar to th a t provided by the strain in the side- 
chain cross-linkings found in keratin. Hydration 
also provides part of the necessary additional energy 
and helps to explain certain properties of proteins 
observed in degeneration and denaturation.

L. S. T.
R elation  of th e  s ta te s  of th e  ca rb o n  a to m  to its  

valency in  m eth an e . H. H. V oge (J. Chem. 
Physics, 1936, 4, 581—591).—Resonance of CIV "with 
other valency configurations raises the stability of 
CH.j, to a val. slightly >  th a t calc, from the Pauling- 
Slater configuration. Tho relative energies of CH, 
CH2, CH3, and CH4 are 4-0, 8-0, 12-1, and 17-0 volts 
and thus there is no indication tha t CH2 is specially 
stable. This conclusion is discussed. J . G. A. G.

O rb ita l valency accord ing  to  an  extended 
H eitler-L ondon  m eth o d . G. N ordheem  (Physical 
Rev., 1935, [ii], 47, 803—804).—An extension of the 
Heitler-London theory of chemical linking is developed 
to take into account not only tho ground states but 
also tho lowest excited states of the composing 
atoms. Directional properties of valency in polyat.
mols. are explained. L. S. T.

In tram o lecu la r forces betw een bound  atom s. 
W. A lt a r  (Physical Rev., 1935, [ii], 47, 804; cf. A.,
1935, 1192). L. S. T.

P rov isiona l com p u ta tio n  of th e  p lane v ibration
frequencies of sy m m etrica l deuteroethylenes.
C. Ma n n e ba c k  and A. V e r l e y se n  (Nature, 1936, 
138, 367).—Calc, vibration spectra of C2D4 and the 
three isomerides CaD2H 2 are tabulated. L. S. T.

R elation  betw een th e  energy  sa tu ra tio n  and 
p o la rity  of m olecules. V . R a su m o v sk i (Compt. 
rend. Acad. Sci. U.R.S.S., 1936, 3, 21—27; cf. this 
vol., 925).—The “ energy saturation ” of mols. oc the 
degree and duration of approach of the valency 
electrons to  the individual ats. in the m ols.; the 
tendency to ionise is inversely, and to partake in 
addition reactions directly, oc the. energy saturation. 
These concepts are applied to some facts in org. 
chemistry. R. C. M.

Significance of th e  new  q u an tu m  th eo ry  in 
ch em istry . E. H u c k e l  (Z. Elektrochem., 1936, 42, 
657—662).—A general survey. J . W. S.

E lem ents of th e  q u an tu m  theo ry . VII. van 
d e r W aals forces. V III. P e rtu rb a tio n  theory .
IX. H elium  a tom . X. H ydrogen m olecule. 
XI. S la te r-P au lin g  theo ry  of valency link ings. 
S. D u sh m a n  (J. Chem. Educ., 1935, 12, 581—586;
1936, 13, 32—38, 84— 92, 13*2—140, 179—187,
287—294, 330—333, 333—338, 385—393; cf. this 
vol., 134). L. S. T.

V ib ra tional frequencies of m olecules. H . G. 
H ow ell  (Nature, 1936,138, 290; cf. this vol., 1052).

L. S. T.
F ree  energ ies. T. W. D av is  (J. Chem. Educ., 

1936,13 ,376). L. S. T.
T ra n sfe r of ro ta tio n a l energy. F. F. R ie k e  

(Physical Rev., 1935, [ii], 47, 788). L. S. T.
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P henom ena of th e  exchange of w ave energy 
in collisions of m olecules. V. K o n d r a t e e v  
(Uspechi Fiz. Nauk., 1934,14, 982— 1008).—A review.

Ch. A b s . (e)
R ange of ac tion  of surface forces. B. D e r ja - 

g uin  (Nature, 1936, 138, 330—331).—Bowden and 
Bastow’s data (A., 1935, 819) do not refute the author’s 
findings tha t films of H20  <1-5 X10-5 cm. thick have 
great rigidity. L. S. T.

P a ra ch o r. R. Lautie (Bull. Soc. chim., 1930, [v],
3, 1689—1691).—The parachor is shown to follow the 
formula [P]=0-310P, Fo where Pc is expressed in 
atm. This relation also follows from Aten’s formula 
(A., 1935, 1059). The crit. temp, can be deduced 
from the parachor. J. W. S.

P a ra c h o r  and  the  s tru c tu re  of form ic acid.
S. K. R ay (J. Indian Chcm. Soc., 1930, 13, 484— 
485).—Published data are consistent with the struc- 

Hv E. S. H.

S teadyperfo rm anceof G eiger-M üller coun ters.
B. D a sa n n a c h a r y a  and G. S. R ao (Nature, 1936, 
138, 289). L. S. T.

C h arac teristics  of G eiger-M üller coun ters 
filled w ith  d ifferen t gases. C. L. H a in e s  (Physical 
Rev., 1935, [ii], 47, 791). L. S. T.

A pplication of th e  G eiger po in t-coun ter to  the  
m easu rem en t of sm a ll A'-ray in ten sitie s. M. 
P ah l  and A. F a e ssl e r  (Z. Physik, 1936, 102, 562— 
571).—Apparatus for measuring the intensity of 
X-rays, of high sensitivity below X 800 X , is described.

0 . D. S.
Im proved  n u m erica l m eth o d  of tw o -d im en 

s ional F o u rie r  syn thesis for c ry s ta ls . H . L ipso n  
and C. A. B ee v e r s  (Proc. Physical Soc., 1936, 48, 
772—780).—Mathematical. N. M. B.

R eduction of space-groups. F. S e it z  (Phvsical 
Rev., 1935, [ii], 47, 810). L. S; T.

S tru c tu re -fac to r g ra p h s  fo r c ry s ta l analysis. 
W. L. B ragg  (Nature, 1936, 138, 362—363).—The 
use of contoured graphs for determining the con
figuration of atoms in crystals from X-ray data is 
explained and illustrated. The analysis of at. 
positions can thus bo expedited. L. S. T.

T ab les fo r the d e te rm in a tio n  of c ry sta ls . 
A. K. B old ir e  v and Y. V. D olivo-D obrovolski 
(Z. Krist., 1936, 93, 321—367).—A summary of a 
forthcoming set of tables for the identification of 
crystal specimens from their crystallographic data. 
For each class of crystals, in the key the crystals 
are arranged in order of the polar distances of their 
faces [i.e., angle between (001) and the perpendicular 
to the face] for all commonly occurring faces ; in the 
sequel they are described fully. The process of 
identification is thus (1) measurement, (2) determin
ation of the crystal class, (3) determination of the 
polar distance for each observed form, (4) search for 
corresponding vais, in the table, (5) confirmation 
from the details given. B . W. II.

C lassification of c ry s ta l s tru c tu re s  w ith  defect 
la ttices. L. W. Strock  (Z. Krist., 1936, 93, 285— 
311).—For “ ideal solids ” all positions in a theoretical 

4 R

lattice are occupied by similar particles. I f  this 
condition is not fulfilled, there is a “ defect lattice,” 
varying in degree from the ideal solid to a state where 
the lattice of one kind of particle is completely 
destroyed. A classification is made on this basis 
of such defect lattices and detailed examples arc 
given; it includes not only those defect lattices which 
are directly measurable by X-rays, but also the larger 
micro-lattices. B. W. R.

T heory  of c ry s ta l g ro w th . R. K atschkv (Z. 
Physik, 1936, 102, 684—690).—The equation pre
viously developed (cf. A., 1934, 946) can be deduced 
kinetically. O. D. S.

Oxide lay er on a po lished surface . L. II. 
Ca l l e n d e r  (Nature, 1936, 138, 291).—Dobinski’s 
results for Cu (this vol., 1055) are confirmed by 
experiments on polished Al (B ., 1927, 724).

L. S. T.
F o u rie r analyses of A'-ray p a tte rn s  of phos

p h o ru s. N. S. G in g r ic h  and R. H ult&r h n  
(Physical Rev., 1935, [ii], 47, 808; cf. A., 1935, 919).

L. S. T.
C rysta l s tru c tu re  of b lack  phosphorus. R.

H ultg ren  and B. E. W a r r e n  (Physical Rev., J 930, 
[ii], 47, 808; cf. A., 1935, 919). “ L. S. T.

X-Ray d e term in a tio n  of re s id u a l a tom ic la ttice  
deform ation  in  p ressed  d u ra lu m in . F. F. Koso- 
la po v  and E. F. B achm ktev (Vestn. Metalloprom.,
1 9 3 4 ,14, No. 3, 76—82).—Crystallites with dimensions 
>10-! cm. comprise the chief portion of the deformed 
duralumin. The change in the X-ray diagram is 
due to lattice distortion, which disappears a t 200° 
(15 min.—1 hr.) or 300° (30 sec.). Ch . A b s . (e)

Change of elastic  p a ra m e te rs  of sing le c ry s ta ls  
of iro n  by  hea ting . K. Nakamura (Sci. Rep. 
Tóhoku, 1936, 25, 364—380).—The natural frequency 
of longitudinal and of torsional vibration of a no. 
of single crystals of Fe has been measured at intervals 
from 20° to 560°. O. D. S.

In ten sity  of A'-rays reflected  fro m  zinc. C.
Z e n e r  and S. B il in s k y  (Physical Rev., 1936, [ii], 
50, 489; cf. this vol., 273).—Discrepancies between 
calc, and experimental vals, of the consts. in the 
expression for the temp, dependence of the intensity 
are discussed. N. M. B.

A niso tropy  in  the a tom ic v ib ra tio n s of zinc 
c ry s ta ls . I. Evidence fro m  A'-ray sca tte rin g .
I I .  D iffuse s c a tte r in g  of A '-rays from  single 
c ry s ta ls . G. E. M. J a u n c e y  and W . A. B r u c e .
II I . (0002) and  (1010) reflexions of M o Ji% 
A '-rays fro m  pow dered  zinc. R. D.' M ilder 
and E. S. F o ste r , jun. (Physical Rev., 1936, [ii], 
50,408—412,413—416, 417—418).—I. A comparison 
of results of intensity measurements of the various 
reflexions of Cu K-i. A'-rays from powdered Zn crystals 
(cf. Brindley, this vol., 3, 15, 538) and measure
ments on the diflusc scattering o f 'X -ray s  from 
single crystals shows that the anisotropy of the 
thermal vibrations is previously supposed. The 
root mean square thermal displacements of the atoms 
are 0-172 and 0-093 A. along and perpendicular to the 
c axis, respectively. The anisotropy almost explains 
the anomalous at. structure factor vals. F, as modified
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by thermal vibrations, for the (0002) and (1010) 
reflexions, and indicate some asymmetry in the 
electron structure of the atoms of the Zn crystal.

II. Experiments varying S  with <fi, the orientation 
angle, for a fixed scattering angle <f>, and varying S  
with cf> for two fixed vals. of <p confirm Zener’s formula 
(cf. this vol., 273) for the Debye—Waller M, in the 
temp, factor e31 for hexagonal crystals, and the consts. 
a and b in the expression for M. Results give a 
higher anisotropy, a—6=1-66, than Brindley’s val. 
0-785.

II I . The ratio of the F  vals. for the two reflexions
is 0-891, using an ionisation method, agreeing with 
Brindley’s val. 0-894 for Cu A"a X-rays, using a 
photographic method. N. M. B.

A sy m m etry  in  m eta llic  zinc an d  cadm ium . H. 
H er rm a nn  (Nature, 1936, 138, 290).—Certain dis
crepancies in the X-ray scattering factors of Zn and 
Cd (cf. this vol., 412) are ascribed to the asymmetry 
of the atoms rather than to tha t in the lattice 
vibrations. L. S. T.

A sy m m etry  in  m e ta llic  zinc an d  cad m iu m .
G. W. B r in d l e y  (Nature, 1936, 138, 290—291).— 
A reply to Herrmann (cf. preceding abstract). The 
view tha t the lattice vibrations are responsible for 
the asymmetry is maintained. L. S. T.

Eddy a rran g e m e n t of m icro -c ry sta ls  in  m e ta l
lic w ire  caused  by  d raw ing . T. Fujiw aka 
and Y. S eik i (J, Sci. Hiroshima Univ., 1936, 6, 
307—312).—Investigations for A1 and W wires were 
made by X-ray radiographs and microscopically.

N. M. B.
Soft A'-rays and  pho to -electrons fro m  nickel a t 

d ifferen t te m p e ra tu re s . S. R. Rao (Current Sci., 
1936, 5, 73—74).—The photo-electric efficiencies (E) 
of Cu and Ni when exposed to soft A'-rays (applied 
potentials 100—150 volts) are independent of temp, 
in the range 30—500°. E  for the 110 face of Ni is 
12% <  tha t of polycryst. Ni, this, it is suggested, 
being associated with the distortion of the crystal 
surface during bombardment. The soft X-rav 
emission from well degassed Ni increases with rise of 
temp., the rate of increase also increasing with rise of 
temp. No abrupt change was observed a t the Curie 
point. I t is concluded that the increase in secondary 
electron emission observed by Hayakawa (A., 1934, 
233) at the Curie point and at potentials above a crit. 
val. is due to increasing nos. of electrons returning.

J . W. S.
O sm irid iu m . III . 0 . E. Z vja g in tzev  and

B . K. B r u n o v sk i (Z. Krist., 1936, 93, 229—237).— 
Rotation and Lane photographs of osmiridium show 
a type of fibre structure in which the single crystal 
is divided into blocks set at angles up to ±10° from 
each other. On this basis certain anomalous reflexions 
in the Laue picture arc explained (cf. A., 1935, 440).

B. W. R,
P rec isio n  m easu rem en t of the  la ttice  constan t 

of very  p u re  tan ta lu m . M. C. N e u b u r g e r  (Z. 
Krist., 1936, 93, 312—313).—«¿=3'2959±0-0003 A. 
a t 20°. B. W, R.

P rec ision  m easu rem en t of the  la ttice  co n stan t 
of very  p u re  vanad ium . M. C. N e u b u r g e r  (Z.

Krist., 1936, 93, 314—315).—a0=3-0338i;0-0003 A. 
a t 25°. B. W. R.

C rysta l s tru c tu re  of h ea t-trea ted  tungsten  
filam en ts. R. P. B ik n  (Physical Rev., 1935, |iij, 
47, 806).—Well-aged filaments showed large crystals, 
up to 3 cm. in length, extending across the entire 
diameter of the filament. L. S. T.

a- an d  ß-Ice. N. S e l ja k o v  (Compt. rend. Acad. 
Sei. U.R.S.S., 1936, 2, 227).—Orientations of a- and 
ß-icc crystals to the normal to the HaO surface on 
which ice formation takes place are given from
0-5° to 10°. W. R. A.

A-Ray ana lysis  of v itreous B 20 3. B. E.
W a r r e n  and 0 . Mo rnin g star  (Physical Rev., 1935, 
[ii], 47, 808).—The X-ray scattering curve is th a t of a 
typically amorphous pattern showing four peaks. 
The distribution curve obtained from a Fourier 
analysis shows peaks a t 1 -4 and 2-38 A. for the B—0 
and 0 —0  distances, respectively. A triangular 
co-ordination with each B linked to 3 0  and each 0 
to 2 B is indicated. L. S. T.

A m orphous an d  cry sta llin e  oxide hydra tes 
an d  oxides. XXVIII. A'-Ray s tru c tu re  and 
ca ta ly tic  p ro p e rtie s  of s ilv er fe rrite . A. K r a u s e ,
Z. E r n st , S. Ga w r yc h , and W. K ocay (Z. anorg. 
Chem., 1936, 228, 352—356; cf. this vol., 947, 10S0). 
—The crystal structures of various preps, of AgFc02 
are similar and show rhombohedral symmetry. The 
catalytic dccomp. of H20 2 by AgFe02 is relatively 
slow. “ J . W. S. ‘

C ry sta l s tru c tu re  of cuprous fe rrite . W. 
S o ller  and A. J . Th om pso n  (Physical Rev., 1935, 
[ii], 47, 644).—CuFe02, rhombic, a 5-96 A., a 29° 26', 
one mol. per unit cell, space-group Dh, is the only 
one of several forms of Cu ferrites which is slightly 
magnetic compared with the cubic form of Cu11 
ferrite. L. S. T.

L attice co n stan t of sod ium  chloride and  rock- 
sa lt. M. S t r a u m a n is  and A. I e v in § (Z. Physik, 
1936, 102, 353—359).—The lattice const, of pure 
NaCl is 5-62737±0-00002 A. a t 18°. Three specimens 
of natural rock-salt from different localities all give 
the val. 5-6276giO-00005 A. a t 1S°. From measure
ments between 18° and 67°, the coeff. of expansion 
is 40-5 x  10'6. A. E. M.

C rysta l s tru c tu re  of g e rm a n iu m  disulphide.
W. H. Zac h a ria sen  (J. Chem. Physics, 1936, 4, 018— 
619).—GcS2 crystals are orthorhombic; the unit cell, 
a 11-66, b 22-34, c 6-86 A., contains 24 mols., and the 
space-group is Fdd (CU). Each Ge is linked tetra- 
hedrally with four S. The angle between two linkings 
is 103° and the Gc—S distance is 2-19 A. J . G. A. G.

In te ra to m ic  d istances in  o rp im en t, re a lg ar, 
sod ium  su lphoan tim ona te  enneahydra te , and 
calc ium  m ercu ric  b ro m id e . W. V. M e d l in  (J. 
Amer. Chem. Soc., 1936, 58, 1590—1592).—In
orpiment and realgar the distance between As and S 
agrees with the sum of the corresponding covalent 
radii. In Na3SbS4,9H20  the Sb—S distance is <  the 
sum of the covalent radii. Indefinite results were 
obtained with CaHgBr4. E . S. H.
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C rystal s tru c tu re  of cup ric  ch loride d ihydrate .
D. Ma r k e r  (Z. Krist., 1936, 9 3 , 136—145).— 
CuCl2,2H20  is orthorhombic, a0 7-38, b0 8-04, c0 3-72 A., 
space-group Pbmn. The structure is found from 
intensity measurements. The Cu atoms are attached 
to 2 Cl and 2 0  by covalent linkings directed to 
corners of a square. A similar square formation must 
occur in K 2CuCl.„2H20. B. W. R.

C rysta l s tru c tu re  of am m o n iu m  ch lo robrom o- 
iodide. R. C. L. Mo o n e y  (Physical Rev., 1935, 
[ii], 47, 807-—808).—The unit cell, containing 4 
mols., has a 6-14, b 8-58, c 10-03 A .; space-group 
Pmcn (F“ ). Parameters for NH4, Cl, I, and Br are 
given. The atoms lie in planes perpendicular to the 
.'E-axis and separated by a distance a/2. The halogen 
atoms are associated in a strictly linear group with I 
at the centre. The distance between I and Br atoms 
in a group agrees with the sum of the at. radii of I 
and Br as found in I2 and Br2 from band spectra. 
NH4 is co-ordinated with 4 Cl a t a distance of 3-34 A., 
4 Br at one of 3-63 A., and 2 I  a t one of 3-79 A.

L. S. T.
C rysta l s tru c tu re  of th a lliu m  trith io n a te , 

T12S 3Og. J. A. A. K et el a a r  and J . K . Sa n d e r s  
(J. Chem. Physics, 1936, 4, 621).—T12S30 G crystals arc 
monoclinic and the unit cell, a 13-20, b 7-45, c 7-58 A., 
¡3 91-0°, contains 4 mols. The space-group is 

(C2/c). The crystals are not isomorphous with 
K 2S30 6. " J . G. A. G.

X-Ray investigation  of th e  s tru c tu re  of u l t ra 
m arine-b lue  an d  its  reaction  p ro d u c ts . E.
P o d sc h u s , U. Hoi-m a n n , and K. L esc h ew sk i (Z. 
anorg. Chem., 1936, 228, 305—333).—Ultramarine (I) 
has a cubic structure with a space-group T Ad, similar 
to tha t of sodalite, haiiynitc, and nosean (cf. A., 1929, 
749). The S is in a polysulphide state, probably with 
some in an ionic form. The structures of the Li and 
Ag substitution products are similar, but in the latter 
the position of the Ag ions is not quite ideal. Tho 
“ sulphate-product ” obtained by oxidising (I) has a 
lattice with space-group T 1. The S atoms are 
responsible for the colour of (I). J . W. S.

X-Ray d iffraction  p a tte rn  of liqu id  and  solid 
glycerol film s. K. La r k -H orovitz and E. P. 
Miller  (Physical Rev., 1935, [ii], 47, 813; cf. A.,
1935, 18).—The apparent sharpening of diffracted 
lines a t lower temp, is due to inhomogeneous radiation. 
None was observed a t room temp, and a t —80°. 
This agrees with the view th a t the mols. in solid 
glycerol are distributed a t random similarly to mols. 
in liquids. L. S. T.

P hysical investigation  of phenyl ¡3-hydroxy- 
pp-diphenylvinyl sulphone. H. E. B e n t , E. S. 
La r se n , and H. B erm an  (J. Amer. Chem. Soc., 1936, 
58 , 1522—1523).—Crystallographic and solubility 
(in C6H b and MeOH) data arc recorded and compared 
with corresponding data for Ph a-hydroxy-(3{i-di- 
phenylpropenvl sulphone. The compounds may be 
identical. E. S. H.

L attice s tru c tu re  of condensed a ro m a tic  h y d ro 
carbons an d  th e ir  m o lecu lar com pounds w ith  
trin itrobenzene. E. H ertel  and H. W. B erok  
(Z. physikal. Chem., 1936, B, 3 3 , 319—333).—2 : 3-

Benzanthracene (I) crystallises in the triclinic system 
with /„ 7-94, I h 6-02, I,. 13-5 A., and 2 mols. in the 
unit cell. Perylene (II) crystallises in the mono
clinic system with Ia 10-3, I h 10-8, /,. 13-6 A., space- 
group Ch, and 4 mols. in the unit cell. The lattice 
structures of the 1 : 1 mol. compounds of (II) and 
pyrene with C„H3(N02)3 (ITT) have been examined.
(I) forms no mol. compound with (111). The lattices 
of the 1 : 1 mol. compounds of (III) with C6H G and 
PliM^ are able to take up small amounts of (I). An 
apparatus for vac. sublimation in a const, gas current 
is described. R. c.

A bsorp tion  edges in  th e  A'-rays p a tte rn s  of 
native and  m ercerised  cellulose. W. A. S is s o n ,
G. L. Cla r k , and E. A. P ar k e r  (J. Amer. Chem.’ 
Soc., 1936, 5 8 , 1635—1638).—Diffracted general 
radiation from the 002 and 101 planes in native and 
the 101 plane in mercerised cellulose produces Br and 
Ag absorption edges similar in appearance to diffrac
tion lines on the X-ray negative. Absorption edges 
correspond with some, but not all, of the large 
interferences reported for cellulose. No spacings >  
the cellulose unit cell were found. E. S. H.

Shape and  p ro p e rtie s  of th read -lik e  m olecules 
in  so lu tion  and  in  the  elastic  so lid  s ta te . W. 
K u h n  (Z. Elektrochem., 1936, 4 2 , 692; cf. A., 1934, 
959; this vol., 785).—The mean distance between the 
ends of a long chain mol. is aZ, where Z  is the no. of 
members in the chain and a is a const. The valency 
angle and nature of the free rotation modify*the val. 
of a. The modulus of elasticity of rubber-like 
materials cc 1 ¡Z, and so can be used to determine the 
mol. wt. of the mols. J . W. S.

E lem en tary  la ttice  of c ry sta llised  caoutchouc.
K . H. Me y e r  and W. Lotmar (Arch. Sci. phys. nat., 
1936, [vj, 18 , Suppl., 61—62; cf. Mark, A., 1928, 
1178).—Previous data are corr. The lattice is 
slightly monoclinic, with a 8-54, b 8-20, c 12-65 A., 
p 83°, space-group probably <?£*. N. M. B.

E lec tron  diffraction  by  tra n sm iss io n  th ro u g h  
th in  silica g lass  film s. L. R. Ma x w e l l  and V. M. 
Mosley  (Physical Rev., 1935, [ii], 4 7 , 330—331).— 
The electron diffraction pattern obtained by trans
mission of 25—38-kv. electrons through thin films of 
Si02 glass is described. L. S. T.

S tru c tu re  of th in  m e ta l layers. R . R ie d m il l e r  
(Z. Physik, 1936,102,408—416).—The determination 
of lattice consts. of Ni, Au, and Ag by electron 
diffraction through films vaporised on collodion is 
described. Various errors are eliminated by photo
graphing a reference pattern simultaneously, and 
measuring the patterns microphotometrically\ The 
effect of air and H2 on the films is studied. Lattice 
consts. by this method are about 1% >  by A' rays.

'  L. G. G.
S tru c tu re  of som e m etallic  deposits on a 

copper sing le c ry s ta l as  determ ined  by electron  
d iffraction . W. Co c h r a n e  (Proc. Physical Soc., 
1936, 4 8 , 723—735).—Ni, Cu, Zn, Cd, Ag, Ct , and Co 
were deposited electrolytically on etched Cu single- 
crystals and the structure of the deposits was found 
by electron diffraction. At small c.d. the layers are 
oriented except in the case of Zn and Cd. Irregul-
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arities (lines and spots) in the Ni and Co patterns 
are accounted for by assuming repeated twinning 
on (111) planes. N. M. B.

G erlach ’s th e rm o m ag n e tic  electrom otive force 
in  som e fe rro m ag n e tic  alloys. N. Y a m a n a k a  
(Sci. Rep. Tóhoku, 1936, 25, 174—183).—The e.m.f. 
produced by the apphcation of a longitudinal mag
netic field in a wire down which there is a temp, 
gradient has been measured for Ni, nichrome, ijivar, 
and superinvar. The effect for the alloys is <  for 
Ni. When the temp, is <  Curie point the e.m.f. 
increases with magnetic field and with temp., tending 
to a saturation val. O. D. S.

T im e lag  in  th e  m ag n e tisa tio n  of soft iro n  in  
the  u p p er p o rtio n  of th e  h y ste resis  loop. J.
Ok ubo  and N. Y a m a na k a  (Sci. Rep. Tóhoku, 1936, 
25, 163— 173).—Measurements have been made of 
the time variation of magnetic induction in soft 
iron and Fe-Si-Al alloys after removal of a magnetising 
current under conditions where fi was nearly const.

0 . D. S.
M agnetic v iscosity  a t d ifferen t po in ts  of the  

m ag n e tisa tio n  curve. A. Mit k e v it sc h  (Compt. 
rend. Acad. Sci. U.R.S.S., 1936, 2, 175—177).—The 
best conditions for the observation of the effect of 
magnetic history on magnetic viscosity are obtained, 
the magnetisation curve for an iron ring being found 
by the method of reversals. The viscosity reaches a 
max. on ¿he steepest part of the curve and decreases 
exponentially with time. The effect of magnetic 
history on subsequent viscosity is most marked in 
weak fields, becoming imperceptible with increase 
of magnetic field. W. R. A.

F e rro m a g n e tism  of iro n  alloys. M. F allot 
(Ann. Physique, 1936, [xi], 6, 305—387).—The law 
of the approach to saturation magnetisation as a 
function of T 3I~ near 0° abs. is verified. A special 
apparatus for liquefying small quantities of H2 for 
magnetisation experiments, and a recording apparatus 
for the determination of Curie points, are described. 
Mean at. moments and Curie points for alloys of Fe 
with Si, Al, Cr, V, Au, Sn, F t, and Mn were deter
mined and their variations with the nature and 
proportion of the added element are discussed. 
The at. moment of Fe depends on the foreign atoms 
surrounding the F e atom in the lattice.

N. M. B.
H all coefficients of a lkali m eta ls . C. Z e n e r  

(Physical Rev., 1935, [ii], 47, 636).—Theoretical.
L. S. T.

D e te rm in atio n  of th e  optical an iso tropy  con
s ta n ts  of ab so rb in g  c ry s ta l sections fro m  p o la r
isa tio n  observations in  perp en d icu larly  reflected  
lig h t. M. B e r ek  (Z. Krist., 1936, 93, 116—135).— 
Mathematical. B. W. R.

O ptical s tud ies on o rgan ic c ry s ta ls . I. K. S.
Su n d a r a r a ja n  (Z. Krist., 1936, 93, 238—248).— 
A summary of measurements of principal refractive 
indices and directions of optic axes for 14 aromatic 
hydrocarbons. The results are discussed in relation 
to the mol. positions already known from X-ray and 
magnetic methods. B. W. R.

Effect of c ry s ta l b o u n d arie s  on te s t specim ens 
consisting  of sev era l la rg e  c ry s ta ls . G. Setjmkl 
(Z. Krist., 1936, 93, 249—283).—The behaviour of 
test-rods containing several large crystals is studied 
under strain, the normal polycryst. metal being 
regarded as the limiting case of such measurements.

B. W. R,
S lip , tw inn ing , and  cleavage in  silicon fe rrite  

(417%  S i). C. S. B arrett  (Physical Rev., 1935, 
[ii], 47, 809).—Repeated bending causes cleavage on 
cube planes [100], and hammering causes twinning 
(Neuman bands) on icositetrahedral planes [112], 
Slip occurs only on rhombic dodecahedral planes 
[110], L. S. T.

C rystalline sy m m etry  and  sh ea r co n stan ts  of 
R ochelle sa lt. T . T a sc h e k  and H. Osterberg  
(Physical Rev., 1936, [ii], 50, 572).—Interferometer 
studies of patterns due to shear modes of vibration 
excited by alternating electric fields of frequency 
20—200 kc. per sec. show' that, for 12 specimens, 
the cryst. symmetry is hemihedric with no transitions 
to the hemimorphic class in the temp, range 0—40°. 
Frequency-temp. curves show negative temp, coeffs. 
for all three shear modes; all curves show anomalies 
near 23-5°. N. M. B.

T em p e ra tu re  v a ria tio n  of th e  elastic  m oduli 
of N aCl, KC1, and  M gO. M. A. D u r a n d  (Physical 
Rev., 1936, [ii], 50, 449—455; cf. Balamuth, A.,
1934, 836).—The principal adiabatic and isothermal 
elastic moduli and elastic consts. w'ere measured over 
270—480° abs. for NaCl, 80—280° abs. for KC1, 
and 80—560° abs. for MgO. The Debye character
istic temp, of these a t 80° abs., calc, from the adia
batic elastic consts., are 320°, 246°, and 946° abs., 
respectively. The variation of isothermals with 
temp, is evaluated and discusscd. N. M. B.

H ig h -p ressu re  tran s itio n s  of b ism u th  [and 
an tim ony], P. W. B r id g m a n  (Physical Rev., 1935, 
[ii], 47, 427—428; cf. this vol., 146).—The transition 
parameters of B i have been determined a t high 
pressures. Two new modifications of Bi, each denser 
than the liquid, exist. The transition lino between 
ordinary B i (I) and the first high-pressure modification
(II) is linear and passes through the points 80°, 
23,250 kg. per sq. cm. and 180°, 17,850 kg. per sq. cm.; 
that between (II) and the second high-pressure B i (III) 
is also linear and passes through 80°, 26,400 kg. per 
sq. cm. and 180°, 22,950 kg. per sq. cm. The triple 
point liquid—(I)—(II) occurs a t 184-0° and 17,600 
kg. per sq. cm. Estimated vals. for the triple point 
liquid—(II)—(III) are approx. 187-0° and 22,700 kg. 
per sq. cm. Sb show’s no new modifications in the 
range examined. L. S. T.

G lassy  s ta te  of a rsen ic . W. E. McCormick 
and W. P. D a v e y  (Physical Rev., 1935, [ii], 47, 330).— 
In  pure H2 belowT 100°, As vapour condenses to an 
amorphous (X-rays) powder of small particle size; 
between 100° and 130°, a mixture of powder and 
coherent sheet, and between 130° and 250° non-cryst. 
coherent sheet or glass, is obtained. Above 250°, 
the deposit is distinctly cryst. to X-rays. L. S. T.

T ran sfo rm a tio n  of fluids in to  th e  g lassy  sta te .
H. E be r t  (Glastech. Ber., 1935, 13, 73—77; Chem.
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Zcntr., 1935, ii, 3812).—Glass, when cooled below 
the transformation interval, behaves as a frozen 
phase. The transformation curve does not afford 
decisive evidence of a transformation of higher 
order. J . S. A.

O sm otic m o l. w t. d e te rm in a tio n  fo r la rg e  
m olecules. G. V. S c h u lz  (Z. Elektrochem., 1936, 
42, 692).—The mol. wt. (M) of large mols. can be calc, 
from their osmotic pressure (p) in solution by the 
formula p = R T c /M (l—cs) (c=concn., ,s=vol. occu
pied in solution by 1 g. of solute), s is related to  p  
by p —ks-'\ where k and v are swelling eonsts. inde
pendent of mol. wt. and determinable for smaller 
mols. of known mol. wt. The vals. of M  calc, from 
these equations are independent of concn. and are 
in accord with vals. deduced from viscosity and ultra
filter methods. The variation of p  with c indicates 
that no mol. aggregation occurs a t higher concn.

J . W. S.
B ism u th  c ry s ta ls . II . V ariation  of th e rm o 

electric pow er in  tran sv e rse  m ag n etic  fields.
E. Gr u n e is e n  and J . Gie l e sse n  (Ann. Phvsik,
1936, [v], 2 7 , 243—255; cf. this vol., 930).—The effect 
of transverse magnetic field on the thermoelectric 
power of couples of Bi crystals with metals unaffected 
by the field has been investigated a t 0°, —183°, and 
— 195°, with respect to the direction of the field and 
of the crystal axis. For Bin a t low temp, the thermo
electric power is increased by the magnetic field 
to an extent varying with the direction of the field. 
For Bi± a t low temp, the thermoelectric power is 
increased or decreased according to the direction of 
the field. In  both Bin and Bi± the thermoelectric 
power is affccted by reversal of the field. The thermo
electric power of a Bil|-B i1 couple a t —183° and 
-195° is calc. 0 . D. S.

Free p a th  and  th erm o e lec tric  effects. L. W.
N ordh eim  (Physical Rev., 1935, fii], 4 7 , 794).— 
A general expression for the mean free path of elec
trons in metals is derived. L. S. T.

D estruction  of superconductiv ity  by  electric 
c u rren t an d  m ag n e tic  field. L. S c h u b n ik o v  
(Nature, 1936, 1 3 8 , 545—546).—The data plotted 
for Sn show that as a necessary condition of super
conductivity the magnetic field should be zero in the 
whole of the vol. and its effective tangential component 
should be >  a crit. val. a t any point of the surface
of the superconductor. L. S. T.

New phenom enon in  th e  superconducting  
tran s itio n  of tin  and  tan ta lu m . F. B. S il s b e e ,
F. G. B r ic k w e d d e , and R. B . S cott (Physical Rev.,
1935, [ii], 45, 794).—With large currents, passage 
from the superconducting to the normal resisting 
condition is accompanied by a spontaneous, transit
ory increase in resistance followed by a slower return.

L. S. T.
E lec tron  th eo ry  in  m eta ls  of any  c ry s ta l fo rm . 

M. K o hler  (Ann. Physik, 1936, [v], 2 7 , 201—  
216).—Mathematical. Theory of electrical con
ductivity, thermoelectric effect, and the galvano- 
magnetic phenomena is generalised for metals of any 
crystal form. 0 . D. S.

Effect of e lec tric  field on th e  h ea t c u r re n t in  
gases. H. S k n ft l e b e x  and W. B r a u n  (Z. Physik, 
1936, 1 0 2 , 480—506).—A thin wire heated in an 
electric field gives out more heat than without the 
field. The effect was investigated in A and O, 
(non-polar gases) and in EtCl (polar), with variation 
of pressure, external temp., and temp, of wire. In 
all cases the effect varied with the square of the 
field strength, pressure, and temp, of wire. The val. 
decreased rapidly with increase of external temp. 
The effect in polar gases is >  in non-polar gases. I t  
can be explained as a supplementary convection due 
to variations in electrostriction, and offers a method 
of determining the latter in gases. A. J . M.

(A) M agnetic p ro p e rtie s  of ch ro m iu m . L. F. 
B ates and A. B a q i. (b ) M agnetic p ro p e rtie s  of 
am alg am s. L. F. B ates and L. C. T a i  (Proc. 
Physical Soc., 1936, 48 , 781—794, 795—809).— (a ) 
The magnetic susceptibility of pure Or prepared from 
Cr amalgam was investigated over the temp, range 
90—620° abs. The mass susceptibility is almost 
const.; the mean susceptibility is 3-08xl0~6 e.m.u. 
per g. a t room temp. The effects of impurities are 
considered in detail, and thermal and magnetic data 
are discussed on the basis of modern theories of 
paramagnetism.

(b ) The magnetic susceptibilities of a series of 
amalgams of known concn. of Bi, Cr, Cu, and Mn 
were studied a t room temp, by the Gouy method, 
the drop-wt. method being untrustworthy for 
amalgams. The apparent at. susceptibilities in dil. 
amalgams were: Mn, 0-137; Bi, 133x10-®; Cr, 
23 X 10_0; C u ,—7-3 x  10'6 e.m.u. Metals diamagnetic 
in the solid state were paramagnetic in dil. amalgams, 
with the possible exception of Cu. N. M. B.

P a ra m a g n e tism  of the  ra re -e a r th  su lp h ates a t  
low  tem p e ra tu re s . L. C. J a c k so n  (Proc. Physical 
Soc., 1936, 4 8 , 741—746).—Measurements of magnetic 
susceptibilities of powdered octahydratcd sulphates 
of Yb, Dy, and Er are plotted from room temp, to 
14° abs. Results are discussed in terms of the 
cryst.-field theory of Penny (cf. A., 1932, 985). 
Measurements on Nd2(S04)3,8H20  support Gorter 
(cf. ibid., 448) against Selwood (cf. A., 1933, 1002).

N. M. B.
A coustical s tu d ies . V. C ollision efficiencies 

of d eu te riu m  and  hydrogen  in  exciting  the  low er 
v ib ra tio n a l s ta te s  of ethylene. W. T. R ic h a r d s .
V I. B ehaviour of fo rm ic  and  acetic acid v ap o u rs .
C. O. S trother  and W. T. R ich a r d s  (J. Chem. 
Physics, 1936, 4 , 561—566, 566—569; cf. A., 1934, 
588).—V. Sound velocity data in C2H4-D 2 mixtures 
show tha t a H2~C2H4 collision is eight times as 
effective as a D2-C2H4 collision in producing trans
itions in the lower vibrational states of C2H.S. The 
origin of this difference may be found in the uniquely 
small moment of inertia of H2. C3H g behaves as an 
inert gas in C2H4-C3H S mixtures. The claim to 
have found rotational dispersion in H2 is withdrawn.

VI. Thermal decomp, of formic acid at 60° prevents 
accurate sound velocity measurements. D ata for 
AcOH a t 85—115° show that the rate of dissociation 
of the double mols. is >  104 seer1 a t 85° and 174 mm.

J. G. A. G.
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P ro p ag a tio n  of sound  in  p a r tly  d issociated  
gases. H. O. K n e s e r  and 0 . Ga u l e r  (Physikal. 
Z., 1936, 37, 677—684).—-Theoretical. The effect 
of partial dissociation of a gas on the velocity of 
waves of short and of long X, respectively, through 
it is discussed, and applied to the case of N20 4 
2N 02. A. J . M.

C u rren t, b reakdow n, and  superson ic  v ib ra tio n s  
in  d ielec tric  liqu ids. W. M e y e r  (Z. Pliysik, 1936, 
102, 279—304).—The influence of supersonic vibra
tions on the conductivity and dielectric strength of 
CgH 14, PhCl, E t20 , CC14, PliMe, and C0Me2 has been 
investigated. Results are affected by the nature of 
the electrode surfaces and by the presence of dis
solved gas and other impurities in the liquids. The 
incidence of supersonic vibrations causes a general 
increase in conductivity and a decrease in dielectric 
strength. H. C. G.

In ten sity  m easu rem en ts  in  th e  d iffraction  of 
l ig h t by  u ltraso n ic  w aves. F. H. Sa n d e r s  (Canad. 
J . Res., 1936, 14, A, 158—171).—The relative 
intensities in the various orders of the diffraction
pattern produced when light is passed through a
liquid carrying ultrasonic waves have been measured 
for various ultrasonic intensities and for both 
progressive and standing wave-fields. The variation 
with intensity is in accord with the theory of Raman 
and Nath (this vol., 148, 555). J . W. S.

A bsorp tion  of u ltraso n ic  w aves by liqu ids.
P. B iq u ar d  (Ann. Physique, 1936, [xi], 6 , 195— 
304; cf. this vol., 417).—Using the method of 
measuring the radiation pressure exerted on an 
obstacle or an optical method based on diffraction, 
the absorbtion in H 20  and several org. liquids of 
ultrasonic waves of frequency (4— l l ) x l 0 8 was 
investigated. Absorption coeffs. differed widely from 
theoretical predictions and the law of proportionality 
of absorption to m2 was not always obeyed. Various 
explanations are discussed. N. M. B.

A bsorp tion  of u ltra so n ic  w aves in  liqu ids and  
re la ted  optical phenom ena. L. Ma n d e l st a m  and 
M. L eontovitsch  (Compt. rend. Acad. Sci. U.R.S.S.,
1936, 3, 111—114).—Theoretical. The dependence 
of the absorption coeff. of ultrasonic waves in liquids 
on frequency and other factors is discussed, and 
related to the diffraction of light in the transmitting 
liquid. A. J. E. W.

T h e rm a l and  caloric equation  of s ta te  of con
densed hydrogen  isotopes. I. D e te rm ination  of 
m ag n itu d es  of s ta te . E. B artiiolom e (Z. physikal. 
Chem., 1936, B, 33, 387—404).—The results of 
measurements of the isothermal compressibility of 
liquid H2 and D2 a t 16—21° abs. agree with Eucken’s 
equation of state for a condensed substance (A.,
1934, 946); the compressibility falls rapidly with 
increasing pressure. From measurements of the 
change in vol. on melting under pressure, part of 
the fusion curve has been traced, and the latent 
heats of fusion have been calc. The mol. vol. a t  0° 
abs. of H2 and D , are calc, to be 22-9 and 20-3 c.c., 
respectively. The characteristic temp, of the Debye 
sp. heat function are 105° and 97° for solid H2 and D2, 
respectively, the deviation of the ratio of these vals.

from the theoretical val. \ /2  : 1 being attributed to the 
anharmonicity of the potential curve of solid H2. 
From 0,, for the liquids, compressibilities have been 
calc. The results obtained have been used to con
struct pressure-vol.-temp. and enthalpy-pressure- 
temp. diagrams for H 2 and D2. R. C.

D ete rm ination  of h ea t capacities and  heat 
capacity  ra tio s  of gaseous hydrogen  cyanide and 
hydrogen  su lph ide. W. A. F el,sin g  and G. W. 
D r a k e  (J. Amer. Chem. Soc., 1936, 58, 171-1—  
1717).—Heat capacities have been determined at 
30—148° for IICN and 30—110° for H 2S with an 
accuracy of approx. 1%. CpICc has been determined 
a t 30—75° for HCN and a t 10—75° for H 2S with an 
accuracy of approx. 0-2%. E. S. H.

T herm odynam ic  p ro p e rtie s  of m e th an e . W. C. 
E dm ist er  (Ind. Eng. Chem., 1936, 28, 1112— 
1116).—Vals. of (dcp/dP)T, cp—cr, Joule-Thomson 
coeff., S, enthalpy, and a = JIT /P — V for CH4 at. 
pressures 1 to 120 atm. and temp. —70° to 200° 
have been calc, from existing compressibility and 
sp. heat data. C. R . H.

Effect on th e  fu n am en ta l u n its  of volum e and 
tem p e ra tu re  of th e  variab le  isotopic com position 
of w a te r. E. H. R ie s e n f e l d  and T. L. Chang 
(Physikal. Z., 1936, 37, 690—692).—The effect of 
the variability in composition of H20  from different 
sources on the accuracy of the definition of the litre 
and of the Centigrade degree is discussed, and it is 
concluded that owing to the difficulty of obtaining 
pure 1H2160  it would be unwise to alter the present 
definitions. I t  would, however, be an advantage 
to specify the source and treatm ent of the H„0 
referred to in the definitions. A. J . 51.

D ensity  and  co m p ressib ility  of solid  hydrogen 
an d  d eu te riu m  a t  4-2° abso lu te . H. D. Megaw 
and F. S im on (Nature, 1936, 138, 244).—Approx. 
vals. of d, compressibility, and thermal expansion 
of H and D a t 4-2° abs. have been determined in 
order to show the effect of zero-point energy.

L. S. T.
D ensity  an d  coefficient of expansion  of liquid 

g a lliu m  over a  w ide ran g e  of tem p era tu re .
W. H . H o a t h e r .  (Proc. Physical Soc., 1936, 48, 
699—707).—Accurate data for d and coeff. of ex
pansion for the temp, range 30—1000°, obtained by 
a dilatometeric method, are reported. An equation 
for vol. increase with temp, is found. The calc, 
mean coeff. of expansion (32-38—310°) is 118-7 x  10~6.

N. M. B.
D ensity  of h y drocarbon  gases and  vapours at 

h ig h  te m p e ra tu re  an d  p re ssu re . W. B. K ay 
(Ind. Eng. Chem., 1936, 28, 1014—1019).—P, V, 
and T  data on eleven petroleum hydrocarbon mixtures 
are correlated -with similar data on pure hydro
carbons by means of the theory of corresponding 
states. For the mixtures, P r and T r are related to 
a “ pseudocrit. point,” which is the crit. point of 
the pure compound of which the P, V, T  relations 
in the superheated region are identical with those 
for the mixture. C. R. H.

R educed volum e a t th e  b .p . and  additiv ity . 
R . L au tie  (Bull. Soc. chim., 1936, [v], 3, 1595—1600).
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—The reduced density a t the b.p. (T° abs.) is not 
const, but varies according to dc/de= 2-23+ 
0-1861 log 2’c-8 -03  x  l()-5r e to within 2-5%. J. W. S.

V apour p re ssu re  of p o tassiu m  chloride and 
cæ sium  iodide c ry s ta ls . V. D iet z  (J. Chem. 
Physics, 1936, 4, 575—580).—The v.p. determined by 
means of a modified abs. manometer are for KC1,
logi dynos" ^ -lU O O /T M -m e i between 847°
and 936° abs. and for Csl, log10 Pllvn,.i, =  — 10,3()0/71 
+  13-793, a t 767—847° abs., from which the heats of 
sublimation are 51,800 and 47,500 g.-cal. per mol., 
respectively. Effusion experiments show th a t the 
mols. are not associated. J . G. A. G.

V apour p re ssu re  curves and  tr ip le  po in ts in 
the te m p e ra tu re  ran g e  14— 90° ab s. F . H e n n in g  
and J . Otto (Physikal. Z., 1936, 37, 633—638).— 
Data for the v.-p. curves of H 2, Ne, 0 2, and N2 between 
the triple point and the b.p. have been obtained using 
tho H e gas thermometer. Empirical equations 
expressing variation of v.p. with temp, arc given. 
For Ne the v.p. of the solid is also given. The triple 
points are : H 2 13-96°, 54-1 mm., Ne 24-56°, 325 mm., 
No 63-145°, 94-6 mm., 0., 54-33°, 1-2 mm. (all temp, 
abs.). ‘ A. J . M.

D erivation  of the  equation  P V =  JIT. L.
McCulloch  (J. Chem. Educ., 1936, 13, 393—394).

L. S. T.
G eneralised  h ig h -p ressu re  p ro p e rtie s  of gases. 

K . M. W atson  and R . L . Sm ith  (Nat. Petroleum 
News, 1936, 28, No. 27, 29—36).—Methods which are 
simpler than the ordinary thermodynamic formulas 
are derived for calculating the effect of pressure on 
heat content, heat capacities, and the Joule-Thomson 
coeff. from the activity coeffs. Plots of the authors’ 
correlations of compressibility factor (P V ¡RT) and 
activity coeffs. are presented. R. B. C.

Jo u le-T h o m so n  coefficient of oxides of carbon.
T. C. H u a n g , F. L in , and C. Y. F u  (Z. Physik, 1936, 
102, 422).—A correction (this vol., 930). For CO
read C02. H. C. G.

T h e rm a l conductiv ity  of d eu teriu m . C. T.
Archer  (Nature, 1936, 138, 286—287).—Vais,
obtained for the thermal conductivity a t 0° of D2 
prepared by two different methods from 99-95% D20  
are 0-0003082 and 0-0003078 g.-cal. per cm. per sec. 
per degree. L. S. T.

T h e rm a l conductiv ity  of gases w ith  free con
vection. W. W eizsackhr (Physikal. Z., 1936, 37, 
641—650).—Tho effect of pressure on the free con
vection of C02, A, H2, He, and air for small temp, 
differences lias been investigated. The convection 
disappears a t a temp, characteristic for each gas.

A. J . M.
Viscosity of deu teriu m . H. C. T o rrey  (Physical 

Rev., 1935, [ii], 47, 644—645).—Rankine’s method 
gives for the ratio -/¡o,: 'Otr, l-410±0-03, yielding 
124-4+2-5 micropoises for the r{ of D2 a t 23-0°. The 
mol. cross-sections of the H isotopes effective in r, 
thus differ by <2% . L. S. T.

Physical p ro p e rtie s  of w a te r and  o th er fluids.
R. L. D a u g h e r t y  (Trans. Amer. Soc. Mech. Eng.,
1935, 57, 193—196).—v) data for H„0 and various

liquids are represented graphically. P -V -T  data 
and vol. modulus of elasticity and sp. heat data for 
H20  are given. Ch. Abs. (e)

F lu id ity  and  m o lecu lar com plexity . E. C.
B ingham  and C. E. Coombs (Physical Rev., 1935, [ii], 
47, 645).—Formulas connecting fluidity and mol. 
complexity are discussed for normal org. compounds.

L. S. T.
Effect of an  e lectric  field on the  v iscosity  of 

eolotropic liqu ids. Y. B jo r n st a h l  (Physics, 1935,
6, 257—264).—An oscillating-disc viscosimeter with 
connexions for applying a field parallel to the axis 
of the instrument was used, vj increased with increase 
of either an a.c. or a d.c. field, probably owing to 
orientation of swarms. A  change in electrical 
conductivity with shear was found. Cn. A b s . (c)

V iscosity of aqueous so lu tions. II I . C alcul
ation  of th e  v iscosity  of m ix ed  so lu tions. A.
B anch etti (Gazzetta, 1936, 66, 446—451; cf. A.,
1935, 693).—The validity of various formulas for 
calculating the viscosity of mixed solutions has been 
examined for solutions of NaCl+HCl, NaCl+KCl, 
and HC1+KC1. O. J . W.

V iscosity of su p e rsa tu ra te d  so lu tion  of sucrose .
J . Coumou (Chem. Weekblad, 1936, 33, 542—544).— 
For supersaturated solutions (75%) of sucrose at 
20° -i) decreases to a const, val. on keeping for 2—3 
hr. and increases when the solution is vigorously 
stirred. S. C.

B in ary  liqu id  system s in  w hich com pounds are  
fo rm ed . E . A n g elesc u  and C. E u sta t iu  (Z. 
physikal. Chem., 1936, 177, 263—276).—Mixtures of 
aromatic amines with fatty acids a t 25° have been 
studied. The contraction on mixing, <j>, may bo 
represented by <f>=Kx?(l x), where x  is the mol.
fraction and K and a are consts. The relat ion between 
the viscosity, -r\, and vol. composition of the mixtures 
may be represented by McLeod’s equation (Trans. 
Faraday Soc., 1924, 19, 6, 17). is a max. for a 
mixture containing a greater proportion of acid than 
corresponds with the composition of the compounds 
indicated by thermal analysis, a discrepancy which is 
ascribed to the acids being more highly associated 
than the amines. Neither the mol. surface energy nor 
the paraehor follows the additive law, but each may 
be represented by P = [ P 1a;-f P 2( l x)][l—K'<j>), where 
P  is the paraehor or mol. surface energy and A'' a 
const, which is the greater the more capillary active 
is the acid. The mol. refraction is approx. additive, 
but n  deviates from additivity, the deviation being 
a max. for a mixture of one mol. of amine with two_ 
mols. of acid. R. C.

P ro p e rtie s  of m eta llic  so lu tions. I. V. K.
S em entsch knko  (Acta Physicochim. U.R..S.S., 1936,
4, 695—704; cf. this vol., 1192).—The surface 
tension of amalgams of Mg, Co, Zn, Cd, Ag, Ca, Sr, 
Pb, Sn, Ba, Li, Na, K, Rb, and Cs has been determined 
for various concns. There is good agreement with 
the theory of generalised moments. The effect of 
minute quantities of impurities on the mechanical 
properties of metals and alloys, and that of surface- 
active metals on the mutual solubilitv of two metals
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arc discussed. The action of promoters may bo ex
plained on the theory. A. J . M.

D iffusion co n stan t an d  valency of s ilv er in  
liqu id  s ilv er am alg am . IC. S c h w a r z  and R. 
S t o c k e r t  (Monatsh., 193G, 68, 3S3—368).—The 
diffusion const, of Ag in Ag amalgam a t 16° is 1-1 x  
lO 5 sq. cm. per sec., in accord with the bivalency of 
Ag in these amalgams. J . W. S.

H eat con ten t and  h ea t of fo rm a tio n  of m o lten  
alloys. H. 0 . v o n  S am so n -H im m e lst jer n a  (Z. 
Metallic., 1936, 28, 197—202).—The heat contents of 
Pb-B i alloys a t 400°, 500°, and 600°, Sn-Bi, Pb-Sn, 
and Pb-C'd alloys at 500°, Pb-Ag alloys a t 1000°, and 
Pb-Sri-Bi alloys a t 500° have been determined. 
The max. heats of alloying calc, from these figures 
are a t 500° : Pb-B i +1000, Bi-Sn +530, Pb-Sn -2 5 0  
and Cd-Pb —480 g.-cal. per g.-atom; and at 
1000° Pb-Ag —800 g.-cal. per g.-atom. The heats of 
formation of solid Ag-Zn alloys lie on twro straight 
lines intersecting at Ag2Zn3, and those of solid Cu-Zn 
alloys on straight lines intersecting at Cu2Zn3; calcul
ations of the heat of formation of these alloys at, 1000° 
show that these compounds exist in the liquid state but 
are strongly dissociated unless a large excess of either 
component is present. The heats of alloying of Cu 
and Ni and of Ni and Fe a t 1500—1600° vary only 
slightly from the heats of formation of the corre
sponding solid solutions. A. R. P.

R elation  betw een the  th e rm a l an d  e lec trical 
conductiv ities of copper alloys. C. S. Sm ith  
(Physical Rev., 1935, [ii], 48, 166—167).—When 
thermal conductivity is plotted against electrical 
conductivity a t the same temp., the results for all 
Cu alloys can be represented by a single curve, regard
less of composition within wide limits and also of 
structure or hcat-treatment. The curves for 20° 
and 200° differ in slope, but intersect a t approx. the 
same point on the thermal conductivity axis. All 
results both a t 20° and 200° lie on a single curve when 
thermal conductivity is plotted against electrical 
conductivity x  abs. temp. L. S. T.

H all effect an d  som e o th er physical constan ts  
of alloys. V. A n tim ony-silve r se rie s . W, G.
J o h n  and E . J . E v a n s  (Phil. Mag., 1936, [vii], 22 , 
417—435).—The resistivity, temp, coeff. of resistance, 
thermo-electric power, d, and Hall coeff. of Sb-Ag 
alloys have been determined over the complete 
composition range. The property-composition curves 
afford no evidence for the existence of a solid solution 
a t the Sb end of the series. Sharp negative max. 
occur in the thermo-electric power and Hall coeff’. 

-curves a t 72%  Ag, but X-ray analysis shows no sign 
of a phase change a t this composition. A. J . M.

M agnetic suscep tib ilities  of the  s ilv er-lead , 
s i lv e ra n tim o n y , an d  s ilv e r-b ism u th  series of 
alloys. G. 0 . St e p h e n s  and E . J. E v a n s  (Phil. 
Mag., 1936, [vii], 22, 435— 445).—The d and mass 
susceptibilities (/) of Ag-Pb, Ag-Sb, and Ag-Bi 
alloys have been determined. Annealing has little 
effect on -/ for Ag-Pb alloys, which represent a series 
of mechanical mixtures throughout the whole com
position range. In the Ag-Sb alloys 110 indication is 
found of the existence of a solid solution a t the Sb

end of the system (cf. preceding abstract). The 
existence of a solid solution of Bi in Ag up to a concn. 
of 5-7% Bi is shown. All the alloys examined were 
diamagnetic. A. J . M.

L ongitud inal m ag n eto -resis tan ce  effect a t 
various te m p e ra tu re s  in  n ickel-copper alloys.
H . M asumoto and Y. S h ir ak aw a  (Sci. Rep. Tohoku,
1935, 25, 105—127).—The magneto-resistance of 
Ni-Cu alloys rises with increasing Cu content to a 
max. a t 10% (-195°), 6% (0°), and 4% Cu (100°) and 
then falls rapidly, reaching zero a t 47% (—195°), 
33% (0°), and 23% Cu (100°). The max. in the curves 
is much more pronounced a t temp, below 0° than at 
higher temp. A. R. P.

Q uan tum  th eo ry  of e lec trical conductiv ity  of 
alloys in  su p er la ttice  s ta te . T. M uto (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1936, 30, 99—120).— 
Theoretical. An expression is derived which connects 
the influence of temp, and composition on the resist
ance with the superlattice order of the alloy. Com
parison with published results for the Cu-Au system 
shows fair agreement. J . S. A.

D iffusion ex p e rim en ts  as  m ean s  of sim ple 
m icro g rap h ic  detection  of com pound form ation  
betw een alloy com ponents in  th ree - and  m ulti- 
com ponent sy stem s. M. B o ssiia r d  (Aluminium,
1935, 17, 477—481; Chcm. Zcntr., 1935, ii, 3972—
3973).—A cone of the basis metal with one alloy 
component is pressed into a corresponding seating in 
a block of an alloy of the basis metal with the second 
alloying component. After several days just below 
the solidus temp, the region of the interface is examined 
micrographically for evidence of diffusion. In the 
following combinations the changes indicated were so 
detected : Al-Si : Al-Fe, Al3Fe -> AlxFevSi7, (prob
ably Al6Fe2Si3); Al-Si : Al-Mn, M i Si formed; 
Al-Cr : A1 : Si, Al7Cr -> CrSi, with vol. contraction; 
Al-Fc : Al-Cu, Al3Fe -> Al2Cu2F e ; Al-Ni : Al-Cu, 
Al5NiCu2 or Al-NiCiio formed; Al-Cu : Al-Mg, 
AlgMg.jCu formed. J . S. A.

S tab ility  of cem en tite . K. H o n d a , K. I w ase , 
and IC. S ano  (Sci. Rep. Tohoku, 1936, 25, 202—20G). 
—Theoretical. The solubility curve of graphite in 
austenite is deduced from the equilibrium const, 
of the reactions : austenite (C-rich)+C02=austenite 
(C-poor)+2CO, and C + C 02=2C 0. The solubility of 
graphite above 925° is >  th a t of cementite; it is 
inferred tha t cementite is stable above this temp.

0 . D. S.
S ystem  iro n -z in c . J. S ch rAmm (Z. Metallk.,

1936, 28, 203—207).—The system has been examined 
by X-ray, thermal, and magnetic analysis and by 
micrographical methods. At 20° there are four stable 
phases : r, (hexagonal Zn-rich solid solution, S (hex
agonal “ FeZn7 ” ), T (cubic “ FeZn., ” with 52 atoms 
in the unit cell), and a (Fe-rich solid solution). The 
eutectic point is 419-4°, 0-09% Fe and <  0-03% of 
Fc dissolves in Zn a t the eutectic temp. The 5-field 
extends from 6-3 to 11-5% Fc a t 20° and from 5-8 
to 11-5% Fe a t 419° and the F-field from 20 to 27% 
Fe at 20—600°. The peritcctic horizontal a t 780° 
extends from 54 to 19% Fe, and th a t a t 668° from 20 
to 4% Fe, whilst the eutectoid horizontal a t 623°
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extends from 80 to 27% Fe; a-Fe dissolves 20% Zn 
at 023°, 10% a t 450°, and 8% a t 20°, but y-Fe dis
solves a max. of 46% Zu at 780°. The compositions 
of the 8- and F-phases are not in agreement with any 
of the formulaj previously proposed. A. R. P.

E q u ilib riu m  d ia g ra m  of m ag n esiu m -rich  m ag- 
nesiu m -m an g an ese  b in a ry  system . H . S aw a- 
moto (Su iy .-Sh i, 1935, 8 , 763— 768; cf. th is vo l., 
559).— T he n ew  (3-phase in  th e  Mg-Mn system  is a  
solid so lu tion  o f th e  com pound Mg9Mn, w hich is 
form ed by  th e  periteetic reaction  a t 726°.

Ch . A b s. (e)
P hase  re la tio n sh ip s  in  the  n ick e l- tin  system .

E . F etz and E . R . J ette  (J. Chem. Physics, 1936,
4, 537).—W ith increasing % of Sn, a new phase 
appears a t Ni3Sn which coexists a t 25—35-5 at.-% 
Sn with a phase (I) having a NiAs-structure. (I) 
exists alone a t 35-5—45 at.-%  Sn, but a t 40 at.-% 
Sn and below 500° gives place to a deformed modific
ation. Three new phases, tj, 0, and exist a t 51, 
54, and 56—-62 at.-%  Sn, respectively. The £-phase 
coexists with the Sn-phase above 62 at.-%  Sn. The 
solubility of Ni in Sn is very small. J . G. A. G.

P h ase  eq u ilib ria  in  hyd ro carb o n  system s. 
XVI. Solubility  of m eth an e  in  four lig h t h y d ro 
carbons. B. H. S a g e , D. C. W e b st e r , and W . N. 
L acey  (Ind. Eng. Chem., 1936, 28, 1045—1047).— 
The solubility of CII4 in w-CBH 12, ?i-C6H14, cyclo- 
hexane, and C6H(. and the sp. vols. of the mixtures 
have been determined a t 100°, 160°, and 220° F. and 
at total pressures between 400 arid 3000 lb. per sq. in.

C. R. H.
Solubility  of ca lc ium  fj-m ethylbutyrate in  

w a te r. D. F. H o u st o n  (J. Res. Nat. Bur. Stand.,
1936, 17, 55—58).—Solubilities a t 0—100° are re
corded. The results indicate a transition from the 
penta- to the hemi-hydrate a t 36-5°. 0 . J . W.

Solubility  of so d iu m  ca rb o n ate  in  aqueous 
am m o n ia . E . I. A ch um o v  and E . A . E zerova 
(J. A ppl. Chem. R u ss., 1936, 9 , 1173— 1177).—  
S o lu b ility  d a ta  are recorded, for the sy stem  N a2C 0 3-  
N H 3- H 20 ,  a t  0°, 10°, and  20°. “ R . T .'

E q u ilib r iu m  in  fluoride sy stem s. I. Solu
b ility  of cryolite  in  aqueous so lu tions of iro n  and 
a lu m in iu m  sa lts  a t  25°. F . J. F r e r e  (J. Amer. 
Chem. Soc., 1936, 58, 1695—1697).—Solubility data 
for Na3AlFG in aq. Fe111 and A1 chloride, nitrate, and 
sulphate are recorded. Solubility is greatest in the 
A1 salt solutions. Double salts appear to be formed.

E. S. H.
Sod ium  silicofluoride and  a lu m in iu m  fluoride, 

and  th e ir  so lub ility  in  w a te r  and  hydrofluoric 
acid. N. S. N ik o l a e v , N . A. I v a n o v , and S. G. 
K o ltipin  (J. Appl. Chem. Russ., 1936, 9, 1183— 
1190).—The solubility of Na2SiFe and A1F3,5H20  (I) 
rises with increasing [HFj and temp. Anhyd. A1F3 
is obtained by drying (I) a t 300°. R. T.

Solubility  of n a r in g in  in  w a te r. G. N. P u l le y  
(Ind. Eng. Chem. [Anal.], 1936, 8, 360).—D ata for
6—75° are recorded. Solubility increases little with 
rise of temp, below 45°, but increases rapidly a t >45°.

R elative v ap o u r p re ssu re  an d  aqueous solu
b ility  of the  solid-so lu tion  sy stem  ¡3-naphthol- 
naph thalene. R. W rig ht  and N. 15. W allace 
(J.C.S., 1936, 1279—1283).—The solubility of solid 
solutions of ii-C10H 7-OH (I) and C10H 8 (II) in H 20  
a t 25°, 65°, and 78° has been determined. At 25° 
the max. solubility occurs with approx. 50% (I), but 
a t higher temp, the solubility rises with increase in 
the proportion of (I) until a t approx. 80% it rises 
suddenly to the val. for pure (I). The ratio of the 
v.]). of (II) in solid solution to th a t of pure (II) is 
const, over definite composition ranges a t 30° and 55°, 
indicating the presence of two solid phases in these 
regions, but this constancy disappears a t higher 
temp. C. R. II.

Law s o,f sep a ra tio n  out of tra c e s  of foreign  
substances d u rin g  c ry s ta llis in g  out of p re c ip it
ates. N. R ie h l  (Z. physikal. Chem., 1936, 177, 
224—234).—Theoretical. In slow crystallisation from 
a supersaturated solution the ratio, r, of the micro
component (I) to the macrocomponent (II) in the 
crystal as a whole oc the ratio of the concns. cx and 
c2 in the solution a t equilibrium. This can be 
explained only by supposing th a t in a layer of mols. 
deposited on the growing crystal r= cl jc., a t  first, but 
subsequently this is altered by kinetic exchange 
between crystal arid solution. For rapid crystallis
ation from supersaturated solution in presence of 
many crystal nuclei the Doemer-Hoskins equation 
(A., 1925, ii, 381) is valid for the relation between 
the initial and final vals. of Cj and c2; this may be 
explained by supposing tha t owing to the abnormally 
high solubility of the nuclei there is mctastable 
equilibrium between the liquid and solid phases.

R. C.
E quations fo r d iffusion of gases th ro u g h  

m e ta ls . W. R. H am (Phvsical Rev., 1935, [ii], 47, 
645). L. S. T.

D iffusion of hydrogen  th ro u g h  h igh ly  degassed  
p a llad iu m . J . D. S a u t e r  and W . R. H am  (Physical 
Rev., 1935, [ii], 47, 645; cf. this vol., 1194).—Results 
obtained with highly degassed Pd are recorded.

L. S. T.
D iffusion in  zeolitic so lids. M. H. H e y  (Phil. 

Mag., 1936, [vii], 22, 492—497).—The equations 
derived in the kinetic theory of zeolitic diffusion 
previously put forward (A., 1935, 1345) are applied 
to analcime-NH3 (I) and P d -H , (II). The calc, 
diffusion const, of (I) is (1-2+0-7) X 10~8 sq. cm. per 
sec., agreeing with the val. given by Tiselius (this vol., 
153), whilst th a t of (II) agrees with the val. given by 
Jost et al. (A., 1935, 1200). A. J. M.

S o rp tion  p rocesses on d iam ond  and  g rap h ite .
I. R eactions w ith  hydrogen . II . R eactions of 
d iam ond  w ith  oxygen, ca rb o n  dioxide, and  
ca rb o n  m onoxide. R. M. B arrer  (J.C.S., 1936, 
1256—1261, 1261—1268).—!. Isothermals for the 
cheinisorption of H2 by diamond (I) correspond with 
a large heat of sorption, the estimated val. being 58 
kg.-cal. per g.-mol. compared with 45 kg.-cal. per g.-mol. 
for sorption by graphite. A comparison of the energy 
of activation-% saturation curves for (I), graphite, 
and charcoal indicates that only (I) approaches the 
ideal adsorbent which consists of perfect crystals
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and for which the energy is const, for all degrees of 
saturation. The admission of 0 2 prevents the 
ehemisorption of H2 by forming a stable oxide film on 
the (I).

II. At —78° the sorption of 0 ,  by (I) is nearly all 
physical. As the temp, is raised ehemisorption 
becomes more pronounced, the 0 2 boing retained as a 
film. At 244—370°, with further admission of 0 2, 
C02 is liberated, and a t still higher temp, the 0 2 
film begins to decompose, CO, and CO being formed. 
C02 is reduced by (I) to CO, a small proportion of 
which is considered to be retained as a film.

C. R. H.
P o ro s ity  an d  so rp tio n  p ro p e rtie s  of activated  

charcoal. M. D u b in in  and E. S a v e r in a  (Acta 
Physicochim. U.R.S.S., 1936, 4 , 647—674).—A series 
of activated charcoals, prepared by activation of 
sugar-C a t 850° and 1000°, has been used in the 
investigation of the adsorption of org. acids, PhOH, 
methylene-blue, Congo-red, and I from aq. solution 
and the data have been applied to estimate the porosity 
of the adsorbent. The adsorption isotherms of 
C6H„ vapour a t 20° and 50°, and of MeOH vapour 
a t 20°, on outgassed C were determined at pressures 
from 10*4 mm. to the saturation pressure. The 
adsorption depends on the activation process, and, 
for the substances used, agrees well with the Polanyi 
adsorption potential theory. A. J. M.

A ctivated  ad so rp tio n  of hydrogen  and  carbon 
m onoxide on zinc ox ide . Effect of w a te r  v a p o u r.
R. L. B u r w el l , jun., and H. S. T aylo r  (J. Amer. 
Chem. Soc., 1936, 5 8 , 1753—1755).—H20  vapour 
minimises surface reduction of ZnO catalysts and is 
strongly adsorbed from gas mixtures by those 
fractions of ZnO surfaces to which the gas mixture 
first has access. Saturation of ZnO surfaces with H20  
vapour inhibits markedly the activated adsorption 
of H2 and CO. ‘ E. S. H.

A dsorp tion  of iodine on q u a rtz  g lass  a t  te m 
p e ra tu re s  up  to  1 0 0 0 ° . P. H o l e m a n n  (Z. Elektro- 
chem., 1936, 4 2 , 680).—From the v.d. obtained by 
vaporisation of known amounts of I  in vessels With 
varying areas of internal surface, the adsorption of I 
on fused Si02 has been studied at 150—1000° and at 
v.d. 1-7—3-3 x lO -5 g. per c.c. The amount
adsorbed (A ) cc the v.d. At 150—400° and 850—1000°
i  cc 1 IT. I t  is concluded tha t for the lower temp, 
interval the adsorption is mol., and for the upper is 
a t . ; the heats of adsorption calc, from the pro
portionality factors are 1-2 and 15 kg.-cal. per g.-mol., 
respectively. The no. of “ active centres ” decreases 
with rising temp, and is less for at. than for mol. 
adsorption. J . W. S.

A dso rp tion  of s ilv er an d  iodide ions by fresh ly- 
p rec ip ita ted  s ilv er iodide. Isoelectric po in t of 
th e  fresh  p rec ip ita te . I. M. K o lth off and J. J. 
L in g a n e  (J . Amer. Chem. Soc., 1936, 5 8 , 1528— 
1533).—The isoelectric point of frcshlv-pptd. Agl is 
P.\s 6-0. At the equivalence potential the excess of 
adsorbed I ' is 0-09% of the total I in the ppt. Adsorp
tion of Ag‘ or I ' by the fresh ppt. is in accordance with 
A X —K  log C in the p Ag range 4—7-2; I ' is more 
strongly adsorbed than A g\ The theoretical ratio

K I : Ag is found in potentiometrie titration if the 
end-point is taken a t the isoelectric point instead of 
a t the equivalence potential, and if a correction is 
applied for excess of Ag‘ in solution. E. S. H.

A dsorp tion  of b a r iu m  sa lts  by b a r iu m  su lphate 
fro m  so lu tions in  50%  ethy l alcohol. 1. M.
K olthoff and W. M. MacNevin (J. Amer. Chem. 
Soc., 1936, 58 , 1543—1546).—Adsorption of Ba 
salts from 50% EtO II is >  from H20 ; the 
Freundlich adsorption isotherm is followed. In a 
series of Ba salts there is no simple relation between 
adsorbability and solubility. K B r03 gives equiv. 
adsorption of cations and anions. Ca(Br03)2 is 
adsorbed as Ca(0H)Br03. E. S. H.

A dsorp tion  a t the  in terface  betw een two 
flu id s . I I . A d so rp tion  of five dyes a t  a paraffin - 
w a te r  and  a t  an  a ir -w a te r  in te rfa ce . C. W. Gibby  
and C. C. A d d iso n  (J.C.S., 1936, 1306—1313).—No 
adsorption of methylene-blue (I), orange-II (II), 
Congo-red, Me-orange, or Bordeaux-extra (III) at 
an air-H 20  interface can be detected. (Ill) is more 
adsorbed on a light paraffin-H20  interface than on a 
C6H g-  or a PhCl-II20  interface, the other four dyes 
being less adsorbed on paraffin than on C„H6 or PliCl. 
The adsorption curves for (I) and (II) a t all three 
liquid-liquid interfaces rise with the concn. and finally 
become horizontal. The curves for the other three 
dyes pass through a max. and then fall towards zero.

C. R. H.
A d sorp tion  of b a r iu m  ch lo ride fro m  acidic 

an d  basic  silica  sols. Z. B e r e st n e v a  and V. 
K ar g in  (Acta Physicochim. U.R.S.S., 1936, 4 , 675— 
694).—The Ba-amalgam electrode may be employed 
for the determination of the activity of Ba" in Si02 
sols. I t  has been used to study the adsorption of 
Ba" from BaCl2 solution by Si02 sols at p a 4-7—11 -4. 
There is no adsorption a t p„ <  8. The exchange 
adsorption oh coagulation of SiO, sols has also been 
examiped. The [Na'] in alkaline Si02 sols remains 
practically const, during the coagulation by B ad ,.

A. J. M.
S ta tis tic a l m echan ical tre a tm e n t of abso rp tion  

phenom ena of gases in  o rgan ic  liq u id s. I, II.
S. H am ai (Sci. Rep. Tohoku, 1936, 25 , 344—356, 
357—363; cf. Hildebrand, this vol., 818).—I. Vais, of 
the const, b in Hildebrand’s general solubility equation 
are calc, statistically and compared with those derived 
from experimental data. Agreement is not. generally 
satisfactory for solutions of CO, and N ,0  in org. 
liquids, but solutions of CO, in CS2 are exceptional.

II. For solutions of HC1 in various org. liquids 
agreement is best for the more symmetrical! and less 
polar solvents. 0 . D. S.

(A) T heoretica l b as is  of ca lcu la ting  w o rk  of 
ad so rb en ts , in  p a r tic u la r  as  app lied  to  fraction 
ation  of m ix tu re s  of gases o r  v ap o u rs . M.
D u b in in  and S. J av itsc h . (B) D ynam ics of so rp 
tio n  of m ix tu re s  of vap o u rs. M. D u b in in  and 
M. Ch ren o v a  (J . Appl. Chem. Russ., 1936, 9, 1191— 
1203, 1204— 1213).—(a ) The adsorption coeff. a of 
one vapour by another is shown theoretically to be 
given by <x=(C'1' —C1)/C2, where Cx' is the concn. 
of one vapour in the issuing air during the period
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preceding appearance of the second vapour, and C1 
and C2 are the initial concns. of the vapours.

(b ) The above equation is shown to hold in the case 
of air containing EtOH and PhMe vapours passed 
through active C a t 20°. It. T.

Ageing- of su rfaces of so lu tions. I. S tudy  of 
varia tion  of su rface  tension  of solutions w ith  
tim e by th e  r in g  m ethod . K. S. G. Doss and B. S. 
R ao . II . A ctivated  accum ulation  of solute 
m olecules. K. S. G. Doss (Proc. Indian Acad. Sci., 
193C, 4, A, 11—16, 97—107; cf. this vol., 284).—
I. An automatic device for the construction of quartz 
helical springs is described. The spring is used for 
measuring the max. pull in the determination of 
the surface tension of PhMe by the ring method, and 
the effect of time has been investigated for several 
liquids. No consistent or reproducible variations 
were found and the ring method is considered to be 
unsuitable.

II. An application of the Langmuir-Adam surface 
pressure technique is described. A fresh surface of 
benzopurpurin solution shows a fall of surface tension 
with tim e; on producing mechanically an overcrowd
ing of solute mols. in the surface, a rise of surface 
tension with time is found. The measured rate of 
accumulation of mols. a t the surface is very slow and is 
accounted for on the basis of activated accumulation. 
This postulate throws light on the time variation of 
surface tension, the high temp, coeff., and the mani
festation of surface pressure. The observations may 
be applied to the measurement of the efficacy of a 
substance as a stabiliser of foam. N. M. B.

K inetics of selective w etting  and  surface re 
actions on m e ta ls  in  p resence of electro lytes. I.
D. Mir l is and P. R e h b in d e r  (Compt. rend. Acad. 
Sci. U.R.S.S., 1936, 3, 123—128).—The spreading 
of drops of electrolyte solutions on metal plates 
immersed in CflH G has been studied by observing 
changes in the contact angle. Spreading is due to 
hydrophilisation of the surface by corrosion products 
accumulating a t the perimeter of the drop ; corrosion 
of the metal by the drop can thus be studied. P atty  
acid in the CGH G phase inhibits spreading owing 
to adsorption on the metal surface. A. J. E. W.

U nion w ith  com plem ent as a surface reaction .
I. Surface tension  and  adso rp tio n . M odel ex
p erim en ts  w ith  caffeine so lu tions. F . S eelich  
(Biochem. Z., 1936, 2 8 6 , 396—407).—Curves show 
the surface tension a t various HaO-non-miscible org. 
substance (paraffin, CGH G, NPhMe2, oleic acid, etc.) 
interfaces when varying amounts of caffeine are added 
and the relation between surface tension and adsorp
tion is investigated. The bearing of the observations 
on biological surface reactions is discussed.

P. W. C.
S tud ies of u n im olecu lar film s by the  ripp le  

m ethod . I, I I .  J . S am eshim a  and T. S a sa k i (Bull. 
Chem. Soc. Japan, 1936, 1 1 , 539—546, 547—552).—
1. The relation between mol. area and amplitude 
of ripple has been determined by the const, surface 
area method for palmitic (I), stearic, myristic (II), 
and oleic acids (III), tetradecyl alcohol (IV), and 
palmitonitrile (V), and the results are in agreement 
with surface pressure data. The damping action

of the film increases with the vibration frequency of 
the wave-source (tuning fork), in accordance with 
hydrodynamical theory. I t  is suggested that the 
damping action of oil on ocean waves is due to the 
subsidence of ripples, entailing a diminution in the 
resistance to the wind.

II. Oleic and lauric acids, (I)—(V) tripalmitin, 
triolein, ricinoleic acid, and E t palmitate have been 
studied using const, oil quantity and varying surface 
area. The compression and expansion curves show 
hysteresis with an acid medium, which is attributed 
to inclination of the mols. in the expanded state. 
The mol. wt. of mastic, calc, from the area at which 
the ripples subside, is approx. 3600. R. S.

M ultim o lecu lar film s. W. D. H a r k in s  and 
R. J . Mye r s  (J. Amer. Chem. Soc., 1936, 58 , 1817— 
1819).—Multimol. liquid films of stearic, oleic, 
myristic, and pentadecoic acid have been obtained 
by thickening the films with a liquid paraffin (nujol) of 
low volatility. E. S. II.

C ontact p o ten tia ls  of rev ersib le  so luble film s 
of lau ric  acid. R. T. F lo r e n c e , R. J. M y e r s , and 
W. D. H a r k in s  (Nature, 1936, 1 3 8 , 405—406).— 
The changes in surface pressure and in the contact 
potential when the surface of a solution of lauric acid 
is swept clean of its adsorbed film and the acid 
allowed to accumulate a t the surface by diffusion 
from the interior of the solution have been deter
mined. The results indicate the importance of the 
time factor in the determination of y  for solutions of 
surface-active materials, and the unsuitability of 
dynamic methods for materials which require con
siderable time for equilibrium in the surface.

L. S. T.
E lec trica l p ro p e rtie s  of film s of o -b ro m o - 

hexadecoic acid. M. G erovich  and A. F r u m k in  
(J. Chem. Physics, 1936, 4 , 624).—Films of the acid 
on the surface of a solution containing 0-01iV-KCl 
and 10 W-HC1 show a large negative interfacial 
potential owing to the orientation of C-Br linkings. 
By increasing the acidity of the solution to 10-3.iV-HCl, 
the surface pressure is decreased markedly and the 
potential is changed to a small positive val. probably 
owing to a change of film structure. J . G. A. G.

U nim olecu lar lay ers of chlorophyll. W. 
Sjo erd sm a  (Nature, 1936, 1 3 8 , 405).—A 3 : 1 
mixture of the a and b modifications forms unimol. 
layers on H20 , 0-0 LV- and 0-liV-H2S04. The 
limiting area per mol. a t zero compression is 124 A.2, 
and at 26 dynes per cm. the film becomes multimol. 
On H20  in equilibrium with C02 a t atm. pressure the 
mols. appear to require more space, the limiting 
area being 132. A.2 NO has no such effect.

L. S. T.
P erm eab ility  of m em b ran es . II I . Ionic p e r 

m eab ility  of non-aqueous liqu id  layers. K. H.
Me y e r , H. H a u p t m a n n , and J . F . S ie v e r s . IV. 
A nalysis of s tru c tu re  of vegetable an d  an im al 
m em b ran es . K. H. M e y e r  and J. F. S ie v e r s  
(Helv. Chim. Acta, 1936, 1 9 , 948—962, 987—995; 
cf. this vol., 1065).—III. Diffusion potentials across 
layers of NH2Ph, PhOH, m-cresol, and CH2Bu«*OH 
have been measured a t 20° and the mobilities of the 
participating ions calc. Diffusion is determined by
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tlie mobilities and solubilities of the ions in the 11011- 
aq. liquid and there is no selectivity. Partition coeffs. 
of ions have been determined potentiometrically and 
published data are discussed.

IV. Diffusion potentials between KC1 solutions 
across vegetable (bracts of Iris amcena) and animal 
(skin of Bombinator igneus) membranes have been 
measured. The former contains acids of high mol. 
wt. and is permeable to cations, whilst the latter 
shows only slight permeability. These, and similar 
data relating to membranes studied by other workers, 
are used to elucidate their structure. Accumulation 
of K ’ in plants is not due to selective solubility in 
lipins, but to its greater facility of passage through 
what is essentially a fine-meshed sieve. F. L. U.

S ta tis tica l evaluation  of sieve co n stan ts  in  
u ltra filtra tio n . J . D. F er r y  (J. Gen. Physiol.,
1936, 20, 95— 104).—The sieve const, is evaluated in 
terms of the calibrated membrane porosity and the 
particle size. H. G. R.

V iscosity n o m o g rap h  fo r s a lt  so lu tions. D. S.
D avis (Chem. Met. Eng., 1936, 43, 485).—A nomo
graph from which vj a t 25° of 0-1—1-OiV solutions of
3S salts can be read is supplied. W. L. D.

V iscosity of d ilu te  so lu tions : technique and  
m easu rem en ts  w ith  so lu tions of hydrocarbons.
K. H. Me y e R and A . v a n  d e r  W y k  (Kolloid-Z.,
1936, 76, 278—289).—Systematic errors and the 
corresponding corrections in the determination of yj 
of dil. solutions are discussed. The sp. v¡ of dil. 
(< 1% ) solutions of higher hydrocarbons in CC14 
has been determined with special reference to changes 
in constitution, concn., and temp. In  these series 
t) is not a function of the length of the dissolved mol., 
but varies in a complicated way with constitution. 
The variation of r, with temp, and concn. shows th a t 
the dissolved mols. cannot be regarded as rod-like 
particles. E. S. H.

H igh-frequency loss and  m olecu lar p ro p e rtie s  
of p o la r so lu tions. G. M a r t in  (Physikal. 1936, 
37, 665—667).—The high-frequency loss for dil. 
solutions of polar substances in non-polar solvents 
has been determined in order to verify the dipole 
theory of high-frequency loss. The dielectric loss 
for o-, m-, and j)-C8H4Cl2 oc ¡j.2, as required by theory. 
The extrapolated loss a t infinite dilution for Pr“0H , 
m-C8H 17-OH, and w-C^H^-OH increases with the 
no. of C in the mol. The effect of r¡, investigated 
for solutions of o-CgH4Cl2 in Cf(H14, CgH g, CC14, and 
decalin, the relaxation time being plotted against rj, 
shows th a t Stokes’ law holds in the calculation of 
relaxation time even for particles of mol. size, if an 
inner vj is assumed, which differs from th a t determined 
by macroscopic methods. In non-polar liquids this 
mol. is a function of the ordinary -q and the mol. vol.

A. J . M.
In terd iffusion  of ac id  and  base in  aqueous 

so lu tion . C. V. K in g  and W. H. Cathcart  (J. 
Amer. Chem. Soc., 1936, 58, 1639— 1642).—Diffusion 
coeffs. of HC1 and NaOH in presence of NaCl have been 
determined over a wide concn. range. In the inter- 
diffusion of HC1 and NaOH in aq. NaCl the diffusion 
coeffs. are unchanged if sufficient NaCl is present

initially; in the porous-disc cell the diffusion rates are 
increased since the concn. gradients become sharper 
because of neutralisation within the disc. Limitations 
of the porous-disc cell are demonstrated. E. S. H.

D iffusion of m ag n esiu m  ch loride and  n itra te  
in  aqueous so lu tion . L. W. O holm  (Finska Kem. 
Medd., 1936, 45, 71—76).—Diffusion data are 
compared with vals. for other properties of the 
solutions. M. H. M. A.

V iscosities an d  densities of d ilu te  aqueous 
so lu tions of w eak  electro ly tes (o-nitrobenzoic 
acid). A. B a n c h e t t i (Annali Chim. Appl., 1936,26, 
351—356).— d varies almost linearly with the concn.
(c) and the variation of i\ is given by tj—\=ad>, 
where a and b are eonsts. L. A. O’N.

C ondition of electro ly tes in  aqueous solutions.
A . H. W. A t e n  (Chem. Weekblad, 1936, 33, 555— 
562).—A lecture. S. C.

P hysical ch a rac te risa tio n  of dissolved ions.
II . F .p . an d  conductiv ity  of v ery  d ilu te  aqueous 
so lu tions of a lk a li halides. J . L a n g e  (Z. physikal. 
Chem., 1936, 177, 193—212; cf. A., 1934, 596).— 
The f.p. and conductivity of solutions of the chlorides 
and iodides of Li, Cs, and K a t 0-001—0-liV have 
been determined. Up to 0-05iV the results can be 
expressed by 1 —/ 0=0-37 V’c+J'V- (f.p.) and 1—f,,=  
(0-219+29-5/A0)y ,c+jS;,c (conductivity). For all the 
salts B0 and B,, are negative and approx. equal, 
indicating complete dissociation. Each consists 
essentially of a negative and a positive component. 
The negative component arises from the finite size 
of the ions in the sense of the Dobye-Htickel theory, 
varies little from one ion to another, and has the same 
val. for B0 as for B,,. The positive component 
originates in the mutual attraction of the ions owing 
to the short-period perturbations of the movements 
of the electrons, on the lines of London’s theory 
(A., 1931, 149), and can be approx. calc, by means of 
this theory; it is greater for B,, than for B0. R. C.

H ydrochloric and  hydrob rom ic so lu tions of the 
sa lts  of cobalt, copper, and  b ivalen t nickel.
P. J ob (Ann. Chim., 1936, [xi], 6 , 97—144; cf. A.,
1935, 582).—Solutions of salts of Co, Cu, and Ni in 
aq. HC1, HBr, and NaBr have been studied spectro- 
graphically. For the Co solutions the absorption is 
independent of the anion and oc [Co‘‘] for a fixed 
concn. of acid. The X- and [HCl]-absorption curves 
show max., whilst the absorption becomes const, when 
[HC1] >  13 mols.per litre. The results can be accurately 
reproduced on the assumption that an intermediate 
complex C od’ and a blue complex CoCl3' are formed. 
HBr solutions show similar properties, the blue 
colour appearing, however, a t a slightly greater 
concn. The absorption of Cu" in aq. HBr increases 
with, the [HBr] to a limiting val. a t 10 mols. per litre. 
Two complexes CuBr" and CuBr3' are probably 
formed. The activity coeffs. of NaBr, determined 
by comparison of the absorption of NaBr and HBr 
solutions containing Cu", agree with the results of 
Harned and Douglas. Solutions of Ni" in HBr 
resemble those of Co” in HBr and contain the coloured 
complexes NiBr2 and NiBr4". The equilibrium eonsts. 
have been calc, in each case and the stabilities of the
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complexes compared. CuBr’ is more stable than 
CoBr’, whilst CoBr3' is less stable than CoCl3'.

R. S.
M olecular s ta te  of re d  rh e n iu m  chloride in  

solution. F. W. W riggic and W. B iltz (Z. aiiorg. 
Chem., 1936, 228, 372—382).—The mol. wt. of anhyd. 
ReCl3 (prepared by sublimation in a vac.), calc, from 
the depression of the f.p. of AcOH, corresponds with 
Re2Cla. The dialysis coeff. of its HC1 solutions 
indicates tha t it exists as HKeCI., in these solutions. 
The absorption spectrum of anhyd. ReCl3 in AcOH, 
dioxan, H 2SO.,, or HC1 has a max. a t about 5100 A., 
and a min. a t about 4500 A. Solutions of ReCLj,2H20  
(obtained by exposure of ReCl3 to moist air) in AcOH 
or dioxan show two absorption max. a t about 5000 
and 5400 A., respectively. The structures of the 
anhyd. and hydrated salts are discussed. J . W . S.

L igh t p re ssu re  and  B row nian  m ovem ent. 
M. S at6 (Sci. Rep. Tohoku, 1935, 28, 156—162).— 
The results obtained for the light pressure and mean 
square of the displacement of a Brownian particle 
from Planck’s radiation law are in good agreement 
with those derived from Glaser’s theory of corpuscular 
gas (cf. Z. Physik., 1935, 94, 677). A. R. P.

Rheopexy in  ben ton ite . E. A. H a u se r  and C. E. 
R e e d  (J. Amer. Chem. Soc., 1936, 58, 1822).—Frac
tionation (by high-speed centrifuge) of dispersions of 
bentonite in H20  gives completely amicronic fractions 
which exhibit rheopexy (A., 1935, 933). H. B.

B ehaviour of aeroso ls in  th e  acoustic field. II. 
B ehaviour of suspended  m a tte r  in  oscilla ting  
gases a t  sonic and  u ltra -so n ic  frequencies.
0. B r a n d t  (Kolloid-Z., 1936, 76, 272—278; cf. this 
vol., 794).—The rate of aggregation of the particles 
(0-2—-1 -7 ¡jl diameter) in stationary and streaming 
aerosols of liquid paraffin has been determined for 
different frequencies by measurement of the rate of 
fall of the particles and by optical means.

E. S. H.
Effect of an  electric field on th e  in ten sity  of the  

T yndall lig h t fo r d ifferen t fo rm s of colloidal 
p artic le s . H. U er lin g s  (Physikal. Z., 1936, 37, 
655—657).—The effect of an electric field on the 
Tyndall light from V20 5, blue Au, benzopurpurin, 
and Fe(OH)3 sols (all having non-spherical particles) 
and from Ag, red Au, and mastic sols (with spherical 
particles) has been examined. The electric fiold 
increases the intensity of the light for the former 
group of sols when the lines of force and the direction 
of vibration of the electric vector coincide, and the 
direction of observation is mutually perpendicular to 
this, and to the direction of the incident light. Sols 
with spherical particles show no increase in the 
intensity of the Tyndall light on application of the 
field. A. J . M.

S tru c tu re s  an d  forces in  colloidal sy stem s.
H. Freundlicii (Proc. Roy. Inst., 1936, 29, 232— 
252).—A lecture.

R elations betw een m o lecu lar size, s ta tis tica l 
m o lecu lar s tru c tu re , an d  elastic p ro p e rtie s  of 
h ighly-polym erised  substances. W. K uhn  (Kol- 
loid-Z., 1936, 76, 258—271; cf. this vol., 785).— 
Theoretical. E. S. H.

D ete rm in a tio n  of the  specific w e igh ts  of 
cellulose so lu tions. E s tim a tio n  of th e  specific 
w e igh ts of the  double com pounds of cellulose 
derivatives w ith  o rgan ic  solvents. W. Ivum ichel 
and C. T rogus (Cellulosechcm., 1936, 17, 97-—102).— 
From d measurements of solutions of cellulose nitrates 
in COMe2 and in 4-methylci/cZohexanone (I) the 
sp. vols, of the compounds have been estimated. 
The vals. found agree with those given by X-ray 
measurements if the unit cell in COMe2 contains 10 C6 
units, whilst th a t in (I) contains 6 Cfl units and 6 
mols. of solvent (at 20—30°) and 10 C6 units and 20 
mols. of solvent (at 18°). A. G.

Lyophilic co llo ids. II I . M icelle com position .
H. K r o e p e l in  (Rev. Fac. Sci. Univ. Istanbul, 1936,
I , 70—76).—E t2Q solutions of rubber show an
increased Tyndall effect on addition of small amounts 
of EtOH or COMe2 contrary to the theory which is 
presented. The Tyndall effect increases more slowly 
than the concn. R. S.

Colloid syn thesis  by vap o u r explosions and  the  
collo id-chem ical investigation  of the  d isperse  
sy stem s obtained . N. S ata  (Bull. Chem. Soc. 
Japan, 1936, 11, 481—503; cf. this vol., 1198).— 
Dust, burnt cork, and passage through filter-paper 
stabilise the Hg sol obtained by the vapour explosion 
method. Na2S03 coagulates the sol whilst the stab
ility increases to a max. with increasing [Na2S] owing 
to the formation of stabilising complexes. A similar 
stability max. obtained with N al is ascribed to the 
formation of Hgl, which gives a green colour in 
presence of Hg. The concn. range of stabiliser giving 
max. stability is diminished by irradiation with u ltra
violet light, and more so in the case of Na2S than 
N al. Se sols have been prepared by the vapour 
explosion method arid the influence of stirring and 
shaking investigated. 0 2 increases the stability of 
tho sol by reacting with adsorbed SeH2. S sols, 
similarly prepared, are unstable. R. S.

C oagulation  of colloids. XIV. C oagulation of 
colloidal a rsen ious su lphide by m erc u ric  ch lo rid e . 
In ad m issib ility  of v iscosity  and  tran sp a ren c y  as 
genera l c r ite r ia  of coagulation . S. S. Jo sm  and
S. S. K ul k a r n i (J. Indian Chem. Soc., 1936, 13, 
439—447 ; cf. this vol., 795).—No over-all change of 
n or opacity is observed during coagulation by llgCl2, 
although normal variations in these properties occur 
during coagulation by CdCl, or KC1. These pro
perties do not depend only on the charge, shape, and 
size of the disperse particles, but on macroscopic 
properties of tho system as a whole. E. S. H.

V aria tion  of ca taphoretic  velocity of colloidal 
p artic le s  d u rin g  coagulation . II . J . N. Muk- 
h e r je e , S. G. Ch a u d iiu r y , and J . S e n -G upta  (J. 
Indian Chem. Soc., 1936, 13, 428—438; cf. this vol., 
1201).—The variation of electrophoretic velocity with 
time has been determined for sols of As2S3, V20 5, Se, 
(U 02)2Fe(CN)G, Cu2Fe(CN)„, and Fc(OH)3 in presence 
of various electrolytes. The % increase of velocity 
is the greater the higher are the concn. of the pptg. 
electrolyte and the valency of the pptg. ion. The 
effect also depends on the nature of the sol and of 
the electrolyte and on the electrolyte content of the
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sol and thus runs parallel with the effect on the rate 
of coagulation. E. S. H.

Ionic in te rch an g e  in  s tea r ic  acid  so ls an d  the  
m echan ism  of coagulation . T. R. B olam  and 
A. I. S. D un c a n  (J.C.S., 1936, 1317—1324).—The 
coagulation of stearic acid (I) by H 2S04 and sulphates 
has been followed; the coagulative effect decreases 
in the order H2SO,„ MgS04, K2SO,„ Na2S04, Li2S04. 
The H ' liberated from (I) by ionic interchange 
increases with increasing salt concn., the tendency of 
the cations to displace H" being Mg” > K ‘> N a’> L i'. 
The data support the view tha t the surface mols. of
(I) particles dissociate like a weak acid. C. R. II.

L iesegang  rin g s  in  non-gela tinous m ed ia . II.
V. Gore (KoUoid-Z., 1936, 7 6 , 330—333; cf. this vol., 
1201).—The formation of periodic structures by diffu
sion of an electrolyte into sols of metal hydroxides, 
peptised by another electrolyte, is described. The 
results support the periodie-coagulation theory.

E. S. H.
S ensitis ing  effect of sm a ll am o u n ts  of a lk a li on 

silicic acid  sol. V. N . K r e s t in s k a ja  and N . E. 
N atanson  (Kolloid-Z., 1936, 7 6 , 313—321).—Experi
ments on coagulation with NaCl and titration with 
HC1 show tha t small amounts of NaOII produce 
complex silicates, which sensitise the sol to electrolyte 
coagulation, but with increasing amounts of NaOH 
tho product is Na2Si03, which stabilises the sol.

E. S. H.
O xidation  an d  reduction  reac tions of colloidal 

substances. IV. T heory  of s tru c tu re  of ag g re 
g ates of colloid p a rtic le s . V. N. S kvorzov 
(Kolloid-Z., 1936, 7 6 , 322—330; cf. A., 1935,1208).— 
The rate of reaction of mono- and poly-disperse sols 
of Mn02 and Mn20 3 with H2C20 4 and H 2S04 has been 
determined. From the results it is inferred tha t the 
disperse particles have a zonal structure. Practically 
monodisperse Mn oxide sols can bo prepared by in
oculation with a nuclear Au sol. E. S. H.

C olloidal p o ta ss iu m  com plexes. R . K eller  
(Kolloid-Z., 1936, 7 6 , 334—337).—The physiological 
effects of K ' and combined K  in a negatively-charged 
colloid are contrasted. E. S. H,

M olecular and  colloid so lub ility  of acid  and  
s a lt  dyes, especially  b en zopurpurin . I. D is
so lu tion  of acid  dyes in  sod ium  hydrox ide. 
Wo. Ostw ald  and R. W a l te r  (Kolloid-Z., 1936,
7 6 , 291—313).—Benzopurpurin acid is shown by 
X-ray analysis to bo microcryst.; the crystallites 
are of about colloid dimensions. The solubility of 
the dye acid in aq. NaOH is in accordance with the 
solid-phase rule, reaching a max. for medium amounts 
of the dye. With increasing [NaOH] the max. is 
displaced in the direction of increased solubility and 
increased amount of solid phase. Dissolution by
salt formation occurs only when exccss of NaOH is 
present. ’ E. S. H.

Sw elling  p re ssu re  and  van  d e r W aals force.
G. V. S chulz (Naturwiss., 1936, 24, 589; of. A., 1932, 
225, 570).—The dependence of the consts. k  and v 
in ]>=k6~'' (p is swelling pressure, and s is swelling 
vol.) on the dispersion medium, and their independence 
of the mol. wt. of the solute make it probable that

swelling and the co-vol. of substances in solution are 
related to the van der Waals forces between solvent 
and solute. Assuming this to be true, it is possible 
to calculate the val. of the force, and a quant, law of 
force is derived by employing solvation potentials.

A. J . M.
S yneresis . II I . G. Rossi and G. S c a n d e l l a r i 

(Gazzetta, 1936, 66, 4 5 9 ^ 6 4 ;  cf. this vol., 935).— 
The liquid resulting from the syneresis of agar-agar 
gels containing non-electrolytes is more conc. with 
respect to these substances than the original gel. 
The results are discussed. 0 . J . W.

M olecular s ta te  of p ro te in s  in  m ix tu re s  and 
concen tra ted  so lu tions. K . O. P e d e r s e n  (Nature,
1936, 138, 363).—The addition of a protamine (clup- 
ein) to serum-albumin lowers the sedimentation 
const., probably owing to dissociation into mols. of 
one eighth the original size. Haemoglobin is also 
dissociated in presence of other proteins and clupein.

L. S. T.
D en atu ra tio n  an d  h y d ra tio n  of p ro te in s .—See

this vol., 1404.
L im iting  h ig h -tem p era tu re  ro ta tio n a l p a r ti

tio n  function of non -rig id  m olecules. VI. The 
m eth an o l eq u ilib riu m . L. S. K a ssel  (J. Chem. 
Physics, 1936, 4 , 493—496).—The entropy of MeOH 
and the equilibrium const.-for MeOH synthesis are 
calc, for two mol. models : (i) with free rotation
around the CO linking and (ii) with a torsional 
oscillation of frequency 700 cm.“1 about that linking. 
The evidence favours (ii) but does not exclude (i)

J . G. A. G.
T h e rm a l sep a ra tio n  of gas m ix tu re s  an d  its 

significance in  the  m easu rem en t of chem ical 
equ ilib ria  ; m easu rem en t d a ta  fo r th e  system s 
H 2-H 2S and  A g -S -H . N. G. Sch m ah l  and W. 
K n e p p e r  (Z. Elektrochem., 1936, 4 2 , 681—686).— 
A thermal diffusion effect has been observed with 
H 2-H 2S mixtures, the effect increasing with increasing 
temp, difference between different parts of the 
container and with increasing pressure. The effect 
a t 20° and 400° is a max. with about 40% H2S and 
amounts to about 6% difference in [H2S] between the 
two regions. Errors which may be introduced in the 
measurement of thermal equilibria of gases and solids 
when portions of the vessels are a t different temp, 
are emphasised. Measurements on the equilibrium 
2A g+H 2S==i=AgS+H2, corr. for this effect, indicate 
th a t discrepancies previously encountered are associ
ated with the use of Ag in thread and powder form, and 
tha t these differ in heat content by 153-1 g.-cal. per 
atom. J . W. S.

T heory  of concen tra ted  so lu tions. X III. 
A queous so lu tions of o rgan ic  com pounds. M. 
E w ert  (Bull. Soc. chim. Belg., 1936, 4 5 , 493—515).— 
Partial v.p.-composition data are recorded for mix
tures of 16 org. liquids with H 20, and are used in 
calculating activity' coeffs. The data are discussed 
on the basis of thermodynamic theory. H. J . E.

Isotope exchange betw een w a te r  and  som e 
organic com pounds. M. H a r a d a  and T . T it a n i 
(Bull. Chem. Soc. Japan, 1936, 11, 465— 174).— 
From experiments with org. compounds it is con-
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eluded th a t the isotopic replacement of D atoms 
occurs only when these are linked to 0  or N. No 
replacement was observed with CHC13, E t20, and 
PhCHO. For the remaining compounds the distribu
tion quotients, i.e., the ratios between the at. concn. 
of D in the total exchangeable H in the compound, 
and the at. concn. of D in the total H  in the 11,0, 
were NH2Ph, M l ;  PhOH, 1-07; pyrrole, 0-88: 
BzOH, 1-0; CHgPh-OH, MO. C. R. H.

Isotopic exchange betw een an iline h y d ro 
chloride and  heavy w a te r. M. H a r a d a  and 
T. T it a n i (Bull. Chem. Soc. Japan, 1936, 11, 
554—55C).—The equilibrium NH3PhCl+3D20 ^ =  
C8H2D3’ND3C1+3H20  is established a t C0°" after
3 hr. Replacement of the H of NH3PhCl occurs im
mediately, but when ND3PhCl is heated alone to 
160°, D wanders into the nucleus. R. S.

P ro p e rtie s  of pentadeuterobenzoic acid, 
C W C O ^H . H. E r l e n m e y e r  and A. E ppr ec h t  
(Nature, 1930, 138, 307).—-Vais, recorded are K2S
0-6X10"5, mol. heat of combustion 761,380 g.-cal., 
and solubility 0-34 g. per 100 c.c. of H ,0  at 18°.

L. S .T .
P r im a ry  an d  secondary  d issociation  constan ts  

of m alon ic, succinic, and  g lu ta ric  acids by 
po ten tiom etrie  titra tio n . W. L. G erm an  and 
A. I. V ogel (J. Amer. Chem. Soc., 1936, 58, 1546— 
1549).—Data obtained a t 25°, using the quinhydrone 
electrode, are recorded. The calc, primary dissoci
ation consts. agree within .2—4% with those deter
mined by conductivity. E . S. H.

Ion isation  co n stan t of hyd raz in iu m  hydroxide.
G. C. W a r e , J. B. S p u l n ik , and E. C. Gil b e r t  
(J. Amer. Chem. Soc., 193G, 58, 1605—1606).— 
Ionisation consts. of N ,H 5' as an acid and of N ,H 5OH 
as a base have been determined a t 15°, 25°, and 35° 
with the aid of the glass electrode. E. S. H.

P olyhalides. IV. F o rm atio n  and  d issociation  
of polyhalides of am m o n iu m  and  su b s titu ted  
am m onium  bases. S. K. R ay  and R . R . B h atta- 
charya  (J. Indian Chem. Soc., 1936, 13, 456—463; 
cf. A., 1934, 599).—The conditions of formation and 
dissociation of NH4ClBr2, NH4C1I2, NH4B rl2, NH4Br3, 
NHjTj, NMe4I3, and C5HsN E tB rl2 in aq. media and 
the solubility of I  in N Et4I, N Et4Br, and C5H5N EtI 
and of Br in N Et4Br and C5H 5NEtBr at 25° or 30° 
have been determined. The degree of dissociation 
of N Et4Br a t 25° and of CsH 5NEtBr a t 30° has been 
calc, from conductivity measurements. E. S. H.

E q u ilib riu m  betw een /.sopropyl alcohol and  
acetone in  p resence of alcohol-dehydrogenase. 
O xido-reduction p o ten tia l of th e  sy stem  
•CH(OH)-^=±:-CO. R. W ur m ser  and S. F il it t i- 
W urm ser  (J. Chim. phys., 1936, 33, 577—586; 
cf. this vol., 936).—The attainm ent of equilibrium 
lias been followed potcntiomet-rically from both sides. 
It is shown, by comparison of the normal potential 
E0 with th a t of other •CH(OH)* -CO* systems, 
that introduction of ICO into Pr^OH increases E0 
by +0-078 volt, whereas E0 decreases as the ratio 
:NH/:C0 increases. R. S.

E q u ilib riu m  co n stan ts  in  te rm s  of ac tiv ities 
(cryoscopic). V. p -T o lu id ine  o-chlorophen- 
oxide an d  j)-chlorophenoxide in  benzene an d  in  
/j-d ichlorobenzene. W. R. B u r n h a m  and W. M. 
Ma d g in  (J.C.S., 1936, 1303—1306).—The activity 
coeffs. for C0HG and ?)-CflH4Cl2 solutions of the 
undissociated complexes jj-toluidine o- (I) and p- 
chlorophenoxide (II) a t concns. up to 0-05 mol. have 
been determined cryoscopically. The average vais, 
for the dissociation consts. are 20-95 and 8-66 for (I) 
and 48-39 and 16-54 for (II) in and CeH4Cl2, 
respectively. Each complex is formed excfthermally, 
the heats of formation being —4200 g.-cal. for (I) 
and —3500 g.-cal. for (II). In  discussing dipolar 
influences and chelation the vais, have been compared 
with those previously obtained for similar phenol- 
base complexes. C. R. H.

A lkali-hydro lysis and  d issociation  co n stan ts  
of d iketopiperazines and  an iline pep tides. M.
Oda (J. Biochem. Japan, 1936, 23 , 241—266).—The 
rates of hydrotysis of diketopiperazines (I) or NH,Ph 
peptides by O-SxV-NaOH are not related to the corre
sponding rates of enzymic hydrolysis. Electrometric 
titration indicates that (I) which are hydrolysed by 
carboxypolypeptidase exist a t y>n 8 as negatively- 
charged anions ; this probably facilitates formation of 
enzyme-substrate complexes. Basic and, for the last 
three, acidic dissociation consts. are given for glycyl 
derivatives of NH2Ph, o-CfiH4Me-NH2, ^-C6H4CZ-NH2, 
and o-, m-, and ^-NH2-C6H4-C02H. F. O. H.

D issociation p re ssu re  of m ag n esiu m  chloride 
hexahydra te . K . S ano  (Sci. Rep. Tôhoku, 1936, 
25 , 184— 186).—Dissociation pressures of MgCI2,6H20  
between 50° and 110° arc given by log Pn,o — 
3473-25/7’+11 -2195. For MgCl2,6H20=M gCI2,4H20  
+ 2 H ,0 . A //,g8=32146 g.-cal., AF298=  90 70 g.-cal., 
and A"iS2a8=77-44 e.u. 0 . D. S.

D issociation p re ssu re  of copper su lphate  
pen tad eu tera te . F. S ch ac iierl  and O. B ë h o u n e k  
(Nature, 1936, 1 3 8 , 406; this vol., 1070).—Dissoci
ation pressures of CuS04,5D20  a t 20°, 30°, 40°, 50°, 
and 60° are 4-4, 9-9, 21-0, 42-1, and 80-9 mm., 
respectively. L. S. T.

T h e rm a l tran s itio n s  of copper su lp h ate  pen ta- 
h y d ra te  : m o lecu lar ro ta tio n  an d  the dehydration  
of h y d ra te s . T. I. T aylo r  and H. P. K l u c  (J. 
Chem. Physics, 1936, 4, 601—607).—The heating 
curve of CuS04,5H20  (I) from —75° to 160° has been 
determined by a differential thermocouple method a t 
690 nun. Small abrupt changes in heat capacity 
shown a t 29°, 35°, and 53-7° are attributed to a change 
from oscillatory to rotational movement of the H ,0  
mois, in the crystal. Dehydrations a t 96-5°, 102°, 
and 113° correspond with the formation of the tetra-, 
tri-, and mono-hydrates, respectively. A view of the 
mechanism of dehydration of (I) by heat, based on 
mois, acquiring sufficient vibrational-rotational energy 
to break from the crystal lattice, is shown to accord 
with the cryst. structure (cf. A., 1934, 1296).

J. G. A. G.
S ystem  calc ium  oxide-ferric  ox ide. B. TavaSci 

(Annali Chim. Appl., 1936, 2 6 , 291—-300).—The 
system has been studied micrographically and the
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results compared with those of Sosmaii and Merwin 
(A., 1910, ii, 618). The existence of 2Ca0,Fe§03 
and Ca0,Fe20 3, and the decomp, of the latter a t 
1216® are confirmed, but Ca0,2Fe20 3, decomp, at 
1227° into Fe20 3+liquid, is also found. The eutectic, 
m.p. 1203°, has the approx. composition 3Ca0,4Fe20 3 
and consists of a mixture of Ca0,Fe20 3 and 
Ca0,2Fe20 3. L. A. O’N.

S ystem  p o tass iu m  d ich ro m a te -so d iu m  di- 
ch ro m ate . A. L e iir m a n , H. S e l d it c h , and P. 
S k e ll  (J. Amer. Chem. Soc., 1936, 58, 1612-—1615).— 
The liquidus curve is of the simple eutectic type. 
Na2Cr20 7 has m.p. 350-7+ 1-0°. The transition point 
of K.,Cr,0- has been redetermined as 241-6 ¿1-0°.

E. S. H.
S ystem  Z n |H g(C N S)4]-Cu[H g(C N S)4]. M.

S trAtjmants and E . E nce (Z. anorg. Chem., 1936, 
228, 334—340).—Zn[Hg(CNS)4] forms a continuous 
series of mixed crystals with Cu[Hg(CNS)4] from 
solutions with a Cu : Cu+Zn ratio > 38-5% . The 
Zn[Hg(CNS).,J crystal lattice is expanded propor
tionately to  the [Cu], On crystallising mixtures 
with Cu : C u+Zn ratios >  40%, green crystals of 
Cu[Hg(CNS).>], free from Zn, are also obtained.

J . W. S.
S o lid -liqu id  eq u ilib ria  in  sy stem s of organic 

com ponents. V. S ystem s consisting  of o-, m~, 
an d  ;)-am inophenol. K. H r y n a k o w s k i  and M. 
S zmyt (Z. physikal. Chem., 1936, 177, 306—316).— 
The f,-p. diagrams of the ternary and three binary 
systems have been obtained, p- and m-Aminophenol 
combine in equimol. proportions to form an ineon- 
gruently melting compound. Activity coeffs. in the 
melts have been calc. The mol. attractive forces 
increase in the order o- <wi-aminophenol.

R. C.
T e rn a ry  sy stem s. XXI. Lead n itra te , a m 

m o n iu m  n itra te , an d  w a te r a t  25’ . A. E. H ill  
and X. K aplan  (J. Amer. Chem. Soc., 1936, 58, 
1644—-1645).—The solubility of Pb(N 03)2 is increased 
by NH4N 03, but <  by K N 03. No double salts have 
been found as solid phases. E. S. H.

S ystem s M CL-HC1-H 20 .  II . S ystem  CdCl2-  
H C 1 H 20 .  D. I. K uznetzo v  and A. A. K o s h u - 
chovski (J. Appl. Chem. Russ., 1936, 9, 1178—1182). 
—Solubility data are recorded for 25°. The solid 
phases are' CdCl2,l and 2-5H20, 2CdCl„HCl,4H20, 
and CdCl2,HCl,3H20 . " R . T.

S ystem s lith iu m  ch lo rid e -w ate r-e th y l alcohol 
and  lith iu m  b ro m id e -w a te r-e th y l alcohol. J . P.
S im m o ns, H. F r e im u t h , and H. R u ssel l  (J. Amer. 
Chem. Soc., 1936, 58, 1692—1695).—Equilibrium data 
at 25° are recorded. The solid phases recognised are 
LiCl, LiCl,H20, LiBr, LiBr,H20, and LiBr,2H,0. No 
alcoholates were detected. E. S. H.

R eduction eq u ilib riu m  of s ilver su lphide by 
hydrogen . K. Sano (Sci. Rep. Tohoku, 1936, 25, 
186—196).—The equilibrium const, for Ag2S + H 2=  
2A g+H 2S between 490° and 660° is expressed by 
log /v,,=117-7 /T —0-741. The heat of reaction, change 
in free energy, and entropy change are Ai/298 2726 
g.-cal., A/'”oa 1896 g.-cal., AS298=  2-7!) c.u., respec
tively. For 2Ag+S(rhombic)=Ag2S(rhombic), &U3,JS

=  —7486 g .-ca l., AFS98= —9736 g.-ca l., and  AS29a=
7-55 e.u. “ 0 . D. S.

Effect of s tru c tu re  on reac tio n s  of organic 
com pounds. T em p e ra tu re  and  solvent in 
fluences. L. P. H ammett (J. Chem. Physics, 1936,
4, 613—617).—The heat and free energy of ionisation 
of an org. acid are not equally affected by a sub
stituent. The entropy of ionisation of derivatives of 
BzOH varies in a manner which is predictable from 
the dielectric const., e, of the solvent and is closely 
correlated with the effect of a change of c on the 
relative strengths of the substituted and unsubstituted 
acids. Aliphatic acids do not show similar relations 
and this is probably connected with their less rigid 
structure. Other equilibria and reaction rates are 
similarly considered. J . G. A. G.

T herm odynam ic  p ro p e rtie s  of phosphorus 
com pounds. T. F. A nderson and D. M. Yost 
(J. Chem. Physics, 1936, 4, 529—530).—Raman 
spectrum, electron diffraction, and equilibrium data 
lead to the following standard virtual entropies 
(g.-cal. per 1°) : P  (solid, white) 10-55, P4 (gas) 66-88, 
PC13 (gas) 74-7, PC13 (liquid) 52-8, PC15 (gas) 87-7, 
and PC15 (solid) 40-8; the corresponding standard 
free energies of formation are 0, 585, —63,570, 
—64,650, —72,540, and —77,950 g.-cal., respectively.

J. G. A. G.
A tom ic h ea ts  of fo rm atio n  an d  bond energies,

F. G. S o per  (J.C.S., 1936, 1126—1130).—Linking 
energies calc, from the at. heats of formation of org. 
compounds are only approx. const., the increment in 
heat of formation between successive members of a 
homologous series (due to formation of one C-C and 
two C-H linkings) varying with the nature of the 
series. However, if the at. heats of formation are 
corr. for the intramol. potential energy arising from 
coulombic attractions and repulsions between the 
constituent atoms (calc, from the dipole moments of 
the linkings) the linking energies are more nearly 
const, for the paraffin, alcohol, and alkvl halide series.

J . W. S.
H eat capacity  of aqueous so lu tions of b a riu m  

chloride. C. M. W h it e  (J. Amer. Chem. Soc., 1936, 
58, 1615—1620).—Modified apparatus and technique, 
increasing the precision to ±0-01% , are described. 
Data are recorded for 0-003—0-3if-BaCl2 at 25°. 
The apparent mol. heat capacity is related linearly to 
[B aC y . E. S. H.

H eat capacity  an d  en tropy  of b a r iu m  chloride 
d ihydra te  fro m  15° to  300 ab s. H eat of d isso lu
tio n  of b a r iu m  chloride d ih y d ra te . E n tropy  of 
b a r iu m  ion. O. L. I. B r o w n , W. V . Sm it h , and 
W. M. L atim er  (J. Amer. Chem. Soc., 1936,58,1758— 
1759).—The entropy of Ba", calc, from the above 
determinations, is 2-2 e.u. E. S. H.

H eat capacity  of aqueous so lu tions of c a rb 
am ide and  m an n ito l. C. M. W h it e  (J. Amer. 
Chem. Soc., 1936, 58, 1620— 1623).—D ata for 0-01—
1-Oil/ solutions with a precision of ±0-01% are 
recorded. The apparent mol. heat capacities are 
related linearly to \ /  M. E. S. H.

H eats  of d isso lu tion  of sa lts  in  heavy w a te r. 
E. L ange and W. Ma r tin  (Z. Elcktrochem., 1936,
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42, 602—G68).—The heats of dissolution (L ) of alkali 
halides in D20  and H 20  have been measured. The 
difference in L  for the same salt in D20  and H.,0 
(AL) varies with both anion arid cation. The re
sults are explained by assuming th a t L  is not only- 
produced by the electrostatic effects but is also 
modified by van der Waals forces and by an absorp
tion of energy in creating space in the solvent for the 
solute mols. J . W. S

T h erm o ch em is try  of ti ta n iu m  oxides. II . 
T herm ochem ical ca lcu la tio n s. N . N a s h  (J. Chem. 
Soc. Japan, 1935, 56, 659—666; cf. this vol., 682).— 
The following data are deduced: 2Ti02+ H 2=
Ti20 3+ H 20, A //O„g=4700 g.-cal., A i’2„8=5280 g.-cal., 
A$298=T95 g.-cal. per V ;  Ti203+ i 02 J k i o j  
AJff298= —62,530 g.-cal., AF2ga——59,110 g.-cal., 
A*̂ 298”  —9*26 g.-cal. per 1°; 2 T i+ l-5 0 2= T i20 3,
A//293= —388,070 g.-cal.; 2Ti02+ C 0 = T i20 3+ G 0 2, 
Ai12g8= —6220 g.-cal. The lattice energy of Ti20 3 
is 3569 kg.-cal. Ch. A b s . (e)

T h e rm a l d a ta . VI. H eats  of com bustion  and 
free energ ies of seven o rg an ic  com pounds con
ta in in g  n itro g en . H . M. H u f f m a n , E . L . E l l is , 
and S. W. Fox (J. Amer. Chem. Soc., 1936, 58, 1728— 
1733; cf. A., 1935, 304).—The heats of combustion 
a t const, vol. of ¿-alanine, ¿-asparagine, ¿-asparagine 
monohydrate, ¿-aspartic acid, (¿-glutamic acid, creat
inine, and creatine have been determined a t 25°. 
The heats of formation and free energies are calc.

E .S ..H .
H eats  of com bustion  an d  fo rm a tio n  of d ibuty l 

and  d iam yl p h th a la te s . H. R. A m b l e r  (J.S.C.I.,
1936, 55, 291—292t ).—The vals. recorded are, re
spectively, 7 3 9 6 ^ 1 0  and 7 7 1 3 ± 1 0  g.-cal. per g., 
at const, pressure. These vals. agree with those 
derived from the structure of the compounds, but 
not with vals. in the literature (ef. Schmidt, B., 1934, 
1085).

Single lin k in g  energ ies. I I I .  C-C lin k in g  in  
diphenyldidiphenylene-ethane. H. E. B e n t  and 
J . E. Cl in e  (J. Amer. Chem. Soc., 1936, 59, 1624— 
1627; cf. this vol., 291).—The heat of oxidation 
of diphenyldidiphenylene-ethane is about 20 kg.-cal.
<  tha t of C6P hB. Steric hindrance is <  with C0Ph6, 
and the free radical formed by dissociation, phenyl- 
fluoryl, has more resonance energv than CPh3.

E. S. H.
T herm odynam ic ex tension  of th e  diffusion 

equation . U. D e h l in g e r  (Z. Physik, 1936, 102, 
633—640).—The Fick diffusion equation is shown to 
be the special case for ideal mixtures of the author’s 
general diffusion equation (cf. A., 1933, 896). By 
means of the general equation the probability of 
change of position is calc, for Au-Ni mixtures from 
the results of Jedule (ibid., 1006). The probability 
is greater in the mixed crystals than in either pure 
phase. 0 . D. S.

C onductance of sa lts  (po tassium  acetate) and  
the  d issociation  co n stan t of acetic acid  in  d eu ter
iu m  oxide. V. K. L a  Mer  and J . P. Ch ittu m  
(J. Amer. Chem. Soc., 1936, 58, 1642—1644).—The 
Walden const, increases linearly by 1-93% in passing 
from H20  to D20  for KOAc and KC1. From the data

4 s

the dissociation consts. of weak acids in D20  can be 
calc, with the aid of conductivity data. The dis
sociation const, of AcOH (0-55 Xl0~5 in pure D20) 
shows a marked negative deviation from linearity 
on passing from H20  to D20. E. S. H.

H ydrogen cyanide. V III. C onductivity  of 
electro ly tes in  anhydrous hydrogen  cyanide. 
Som e un ivalen t sa lts  a t  18°. J . E. Coates and 
E. G. T aylo r  (J.C.S., 1936, 1245—1256).—'The A 
of 21 salts has been measured from 0 0001A7 to 0-002A7, 
and the ionic mobilities have been calc, on the basis 
of Walden’s rule. In  most cases Ac—A0—x\/C , 
although for LiCl, LiNOs, and LiCNS the val. of x 
is >  that calc, from the Debye-Hiickel-Onsager 
equation on account of incomplete dissociation. 
The calc, dissociation consts. for these salts are 
respectively 0-11, 0-07, and 0 043. C. R. H.

E lectrochem ical investigation  of th e  te rn a ry  
sy stem  : a lu m in iu m  b ro m id e -s ilv e r an d  copper 
halides in  ethy l b ro m id e , ethylene d ib rom ide, 
an d  benzene. V. A. P lo tn ik o v  and E. J . G o r k n - 
b e in  (Acta Physicochim. U.R.S.S., 1936, 4, 775—
790).—The electrical conductivity of the systems 
AgX-AlBr3 and CuX-AlBr3 (X=C1, Br, I) in EtBr, 
C2H4Br2, and C6H 6 has been determined. The sp. 
conductivity increases with the concn. of halide at. 
first rapidly, and then more slowly, attaining vals. 
of 10 2 in conc. solutions. The conductivity in C6H 0 
is >  that in C2H4Br2 for solutions of the same mol. 
concn., although the dielectric const, (e) of CeH,j is
<  tha t of C2H4Br2. Similarly the conductivity 
in E tB r is only twice as great as th a t in C6H 6 although 
e of E tB r is four times that of C-He, and the dipole 
moment (¡¿) of E tB r is considerable. I t  is concluded 
th a t the chemical and electrochemical activity of a 
solvent is not completely characterised by ¡x, and th a t 
e is not the principal const, on which the electrical 
conductivity of a solution depends. Electrolysis 
of the above solutions gave Ag and Cu1 a t the icathode, 
and Br a t the anode, the best deposit being obtained 
when X=C1. The decomp, potentials of the Cu1 
and Ag halides in the above solutions were deter
mined. A. J . M.

S tream lin e  sca tte rin g  in  e lectro ly tes. W.
Ka n g r o  and K. M. W a g n e r  (Z. Elcktrochem.,
1936, 42, 669).—The current distribution within and 
outside the space between the electrodes has been 
determined. Within the electrode zone the relations 
are complicated, but for the region outside this zone a 
streamline scattering const, can be calc, which varies 
little with the ionic strength or chemical nature of the 
ions, but is dependent on the conductivity and total 
c.d. W ith an angular cathode the distribution within 
the electrode zone deviates from ideal distribution in a 
manner analogous to tha t in the outer region.

J . W. S.
N o rm al p o ten tia l of the  s ilv e r-s ilv e r b rom ide 

electrode fro m  5° to  40°. B. B. Ow e n  and L. 
F o erin g  (J. Amer. Chem. Soc., 1936, 58, 1575— 
1577).—D ata have been obtained by comparison with 
the Ag-AgCl electrode in Na2B40 7 solutions. The 
Ag-AgBr (fused) electrode is highly reproducible.

E. S. H.
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P o ten tia l of m ercu ry  e lectrodes in  so lu tions of 
sa lts  of o th er m e ta ls . T. E r d e y -GriJz and P. 
S zarvas (Z. physikal. Chem., 193G, 1 7 7 , 277—291; 
cf. A., 1935, 706).—The potential, E, of stationary 
and dropping Hg electrodes in 0 2-free solutions con
taining salts of other metals and no Hg ions has been 
measured. For the stationary electrode E  is deter
mined by the concn. of the anions present, and is given 
approx. by E = E 0-\-k log « + , where a ±  is the mean 
ionic activity of the solution. With increase in the 
capillary activity of the anion E  becomes more nega
tive and more definite. I t  must therefore be supposed 
th a t E  is due to the adsorption of the anion on the H g ; 
the above relation indicates th a t Freundlich’s iso
therm is valid for the adsorption. The adsorbed 
anion induces a positive charge on the Hg surface, 
which is therefore left negatively charged by detach
ment of drops. This negative charge lessens the 
adsorption of anions until ultimately a t a qinte small 
rate of dropping the surface charge, Q, becomes zero, 
and E  assumes a const, val. which does not change 
with further increase in the rate of dropping. In  the 
ordinary Paschen dropping electrode the E  correspond
ing with zero Q is reached in the same way, and Hg 
ions play no part in establishing this val. of E  (cf. 
A., 1933", 128). R. C.

E lectrode p o ten tia ls  of d ilu te  am alg am s. 
T. E u d e y -Gruz  and A. V az so n y i-Zil a h y  (Z. 
physikal. Chem., 193G, 1 7 7 , 292—305).—The poten
tials, E, of stationary and dropping amalgam electrodes 
of concn. c in solutions free from Hg ions and 0 2 
but containing ions of the metal in the amalgam, M, 
have been measured. At concn. up to a certain crit. 
concn. cx (~10~° g.-ion per litre) E  a t a stationary 
electrode is independent of c and approx. the same as 
E  for a pure Hg electrode in tha t particular electrolyte. 
As c rises above E  begins to  be influenced by the 
M ions, but varies with c much more rapidly than 
corresponds with Nernst’s electrode potential formula. 
From a concn. c2 (10~5—10"4 g.-ions per litre) onwards 
the relation between E  and c follows this formula. 
A dropping electrode behaves similarly to a stationary 
electrode, except tha t c2 is usually higher. I t  may be 
supposed tha t a t concns. up to c1( E  is determined 
solely by the adsorption of the foreign ions present 
in solution (cf. preceding abstract). Between cx 
and c2 E  is determined by the distribution of M ions 
between the solution and the electrode and also by all 
the other ions present. R. C.

P o ten tia l differences a t  m e ta l-v ap o u r, v ap o u r- 
liqu id , an d  liq u id -m e ta l in terfaces of p a r tia lly  
im m e rsed  electrodes. C. G. F i n k  and R. C. 
D e h m e l (Trans. Electrochcm. Soc., 1936, 7 0 , Pre
print 23, 245—284).—Apparatus is described for 
determining the p.d. across the vapour between the 
exposed portion of a partly immersed electrode 
and tho surface of the solution into winch it dips. 
Experiments with Cu, Au, and P t electrodes in M  
solutions of their salts gave the following vals. for 
the p .d .: in presence of 0 2 a t 1 atm. pressure,
Cu +0-175 (temp. 22°), Au -0 -33  (26-9°), P t -0-19  
volt (21-1°); in tho absence of 0 2 the vals. a t the 
same temp, are : Cu -0-151, Au —0-839, P t —0-76 
volt. When 0 2 is introduced the ratio of change in

solution potential to  change in p.d. existing across 
the vapour phase in the case of Cu and Au is approx.
1 :'100, but is nearer unity for P t. O, causes the
solution potential of each metal to become less anodic. 
In cells having Cu or Au electrodes equilibrium 
potential is rapidly established, but much less quickly 
in the case of bright P t electrodes. Natural atm. 
ionisation is insufficient to render the p.d. across the 
vapour phase important as a factor in electrode 
corrosion. J . W. C.

P o la ro g rap h ic  s tu d ies  w ith  th e  d ropp ing  
m erc u ry  cathode. LX. Influence of bu ffers  and 
cations on th e  e lec tro -reduction  of fu m aric  and 
m aleic  ac ids. E. VopiCka (Coll. Czech. Chem. 
Comm., 1936, 8, 349—365).—In HC1 and in AcOH- 
NaOAc buffers the “ half-wave potential ” depends 
on the <pn, and remains const, over a wide range of 
concn. of maleic and fumaric acids. The former is 
reduced a t more positive potentials than is the latter. 
In  LiOH the “ half-wave potential ” becomes more 
positive with increase of p n and in presence of Ca" 
the fumarate ion is reduced a t more positive potentials 
than is the maleate ion. C. R. H.

p n values of som e a lka line  p ro d u c ts . A. T.
W illiam son  and W . G. Oak es (J. Text. Inst., 1936, 
2 7 , t 197—198).—The following p n vals. are recorded 
for 0-2% solutions with H  and Sb electrodes : NaOH, 
12-69; Na2Si03,5H,0, 11-94; Na3P 0 4,12H,0, 11-67; 
Na2C03, 11-17; Na2C03,NaHC03,2H„0" 10-11;
Na2B40 7,10H20 , 9-15; NaHC03, 8-43. ‘ A. G.

E lectrochem ical red u c tio n  p o ten tia l of pyrrole- 
aldehyde. G. B . B o n in o  and G. S caram elli (Rie. 
sci. Prog, teen., 1935, 6, II, 111—112; Chem. Zentr.,
1935, ii, 3897).—The reduction potential of pyrrole- 
aldehyde (I) is 1-254 volts and tha t of PhCHO 1-054 
volts; in accordance with conclusions from Raman 
spectra, the results suggest tha t (I) is not enolic in 
structure. H. N. R.

Influence of p re ssu re  on th e  electrode po ten tial 
in  th e  e lec tro lysis of w a te r. IV. V. S c h isc h k in  
and E. K ar na uc h  (Z. Elektrochcm., 1936, 42, 693— 
695; cf. A., 1934, 1178).—Sudden increase of pressure 
from 1 to 100 kg. per sq. cm. slightly diminishes 
the cathode potential a t a Ni electrode in 5AT-NaOH, 
whilst release of the pressure increases it  again, 
especially a t low c.d. The effect is >  0-008 volt. 
A similar but smaller effect is observed for the anode 
potential a t Ni and for the cathode potential a t Fe 
electrodes. I t  is inferred that the decrease in over
potential forms only a small part in the change of p.d. 
observed in the electrolvsis of H„0 under pressure.

J .W .S .
Chem ical p o la risa tio n  of the  h ydrogen  elec

tro d e  by  oxygen and  the  p ro b lem  of electrolytic 
corrosion  p ro tec tion . A. E. L orch  (Trans. 
Electrochem. Soc., 1936, 7 0 , Preprint 15, 173—178). 
—The H electrode has been polarised by introducing
0 2 into the stream of H2; if i is the current required
to polarise the electrode to the same extent as the
0 2 it is found tha t ¿=fc[02], when ifc is an approx. 
const. The current equiv. of the [0 2] is const, over 
a wide range of p.d. The bearing on protection from 
electrolytic corrosion is discussed. R. S. B .
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O vervoltage ; effect of fusion of the  cathode 
and the  effect of te m p e ra tu re  on g as  p o larisa tio n .
A. B utts and W. A. J o h n so n  (Trans. Electrochem. 
Soc., 1936, 70, Preprint 19, 205—220).—From the 
variation of voltage with time and temp, at const,
c.d. for cells containing P t anodes and Wood’s metal 
or Ga cathodes in 25% H2S04 it has been shown that 
no change in polarisation occurs on melting or 
freezing the cathode, so tha t H  overvoltage is inde
pendent of internal physical structure or total energy 
content of the cathode. Changes in voltage occur 
with Wood’s alloy wliich has not reached equilibrium, 
and sharp changes occur with liquid Ga. The H 
overvoltage is 0-63±0'05 volt a t 70—85° on Wood’s 
metal and 0-60±0'05 volt a t 25—30° on Ga.

R. S. B.
M echan ism  of th e  electro ly tic lib e ra tio n  of 

hydrogen  a t  p a llad iu m  an d  p la tin u m . L. K a n d - 
l e r  and C. A. K n o r r  (Z. Elektrochem., 1936, 42, 
669).—The difference in form of the c.d.-eathodo 
potential curve in the electrolysis of 2A7-H2S04 with 
P t or Pd electrodes when (a) no gas, (b) N2, and (c) 
H2 is passed through the cathode vessel during the 
measurement is attributed to the back reaction 
H2 -> 2H, which occurs to a considerable extent in 
presence of excess of H2, but is inappreciable when tho 
H2 is swept away with N2. J . W. S.

D ifficulties encountered  in  th e  d e term in a tio n  
of th e  decom position p o ten tia l of m olten  sa lts .
P. D ro ssbach  (Trans. Electrochem. Soc., 1936, 70, 
Preprint 18, 201—204).—The neglect of the influence 
of dispersed metal by many previous investigators 
leads to errors, owing to the development of a polaris
ation p.d. If anodic and cathodic regions are not 
separated current efficiency decreases rapidly with 
rise in temp, and thermodynamic formula; cannot 
be applied to determine the heat of reaction. Polaris
ation processes are discussed. R. S. B.

D rop  of p o ten tia l in  the  m etallic  electrodes of 
ce rta in  electro ly tic cells. C. S n o w  (J. Res. Nat. 
Bur. Stand., 1936, 17, 101—124).—Theoretical. 
Formulas are derived for the drop of potential in 
thin metallic electrodes used for the measurement of 
the electrolytic resistance of solutions. 0 . J . W.

S im ultaneous d ischarge of copper an d  hydro 
gen in  so lu tions of com plex cyanic sa lts . O. 
E ssin  and A. Matanzev  (J. Chim. pliys., 1936, 3 3 , 
631—639; cf. this vol., 32).—The discharge of Cu 
in solutions containing CuCN,l-5KCN is accompanied 
only by a concn. polarisation due to diminution in 
[Cu(CN)2'] and accumulation of CN' near the cathode. 
The current distribution between Cu and H ' discharged 
simultaneously is in agreement with a theoretical 
equation. R. S.

C o-deposition of m e ta ls  of th e  sam e valency in  
acid so lu tions. W. G. P a r k s  and I. M. L e  B a r o n  
(Trans. Electrochem. Soc., 1936, 70, Preprint 21, 
235—239).—For the metal pairs Zn-Cd, Cu-Cd, 
Ni-Cu, Zn-Cu, and Ag-Tl in solutions of pu 5, the 
limiting % concn. in solution a t which the added metal 
is alone deposited varies linearly with log c.d. The 
respective effects of difference in electrode potential

and in cquiv. wt. of the two metals on the limits of 
co-dcposition are discussed. J . W. C.

P assiv ity  of iro n  an d  steel in  n itr ic  ac id  
so lu tions. X. Y. Y amamoto (Bull. Inst. Phys. 
Chem. Res. Japan, 1936, 15, 981—1054).—Potentio- 
mctric data a t 70° indicate tha t activation of Fe 
occurs by reduction of Fe20 3 to FeO. Passivation is 
hindered by CO(NH2)2, due to removal of H N 02, and 
facilitated by AgN03, which forms H N 02 in presence 
of Fe. HCI and H2S04 hinder passivation. J . S. A.

E nergy  of activation . C. H. MacG ii.la v r y  
(Chem. Weekblad, 1936, 3 3 , 582—593).—A review.

S. C.
R eaction  ra te s  of n o n -iso th erm a l p rocesses. 

J . Sh erm a n  (Ind. Eng. Chem., 1936, 28 , 1026—1031). 
—Mathematical. Reaction rates are derived for 
various time-temp. relations. C. R. H.

Explosion d iag ra m . E. M. B r u in s  (Chem. 
Weekblad, 1936, 3 3 , 5flS—570).—A mathematical 
analysis of various types. S. C.

D etonation of gaseous m ix tu re s . J . B r e to n  
(Ann. Off. nat. Combust, liq., 1936, 11, 487—546).— 
Mixtures of known composition of 0 2 or air with 
H 2, CO, NH3, C3Hc, rsobutane, C2H2, or E t20  were 
passed through a glass tube and detonated with Hg 
fulminate, photographs of the passage of the wave 
front being taken on a revolving cylinder. The 
detonation range in relation to the % of combustible 
gas in the mixture, and the max. rate of propagation, 
in m. per sec., with tho corresponding mixture 
composition, are given for each of the above mixtures. 
The lower limit of detonation of C 0 -0 2 mixtures was 
considerably lower when a small amount of H 2 was 
added. An increase of the initial pressure extended 
the detonation range of H 2- 0 2 or H 2-a ir mixtures. 
Mixtures in the vicinity of the upper or lower limit 
produced helicoidal explosive waves. The photo
graphic method enabled a study to be made of the 
non-luminous phenomena and of the mechanism 
of rupture of the glass tube as the explosive wave 
passed. R. B . C.

P ro p ag a tio n  of explosion condensation  th ro u g h  
a ir . L. T h om pson  (Physical Rev., 1935, [ii], 47, 
811).—The velocity and intensity functions as affected 
by the quantity of explosive detonated and by the 
distance from the centre of the pulse a t the instant of 
disintegration have been investigated. L. S. T.

L aten t energy  in  explosions. W. T. D a v id  and
A. S. L ea h  (Phil. Mag., 1936, [vii], 2 2 , 513—523).— 
The heat loss and pressure reached in explosions of 
CO, H 2, C5H 12 (vapour), C2H2, and C2H4 with 0 2 
or air, in dilferent proportions, and a t initial pressures 
of 0-25, 0-5, and 1 atm. have been determined. The 
amount of incomplete combustion increases as the 
initial pressure of the inflammable mixture decreases 
and is considerable a t pressures <1 atm . This 
incomplete combustion is due to long-lived latent 
energy left in the exploded gases, which varies with 
the nature of the combustible gas, the nature of the 
diluent gas, and the pressure of the mixture before 
explosion. A. J . M.
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M easurem ents of flam e velocity by  a  m odified 
b u rn e r  m ethod . F. A. Sm it h  and S. F. P ic k e r in g  
(J. Res. Nat. Bur. Stand., 1936, 17, 7—43).—The 
velocity of propagation of flame in mixtures of air 
with various combustible gases has been studied by 
means of the Bunsen-burner method. Data are 
given on the effect of varying the size of the air-inlet, 
of changing the velocity of flow of the mixture from 
the burner, of changing the composition of the 
mixture, and of different methods of measuring the 
flame and of calculating the results. Apparatus is 
described and the limitations of the method are 
discussed. 0 . J . W.

P erio d  of induction  of cold flam es in  p en tan e - 
oxygen m ix tu re s . B. A ivazov  and M. N e u m a n n  
(Z. physikal. Chem., 1936, B, 33, 349—367).—The 
equation r —AeYIT[{a-j-bld2)/{\-{-['N2yp)]2/(p—p 0)2 has 
been obtained empirically for the relation between 
the period of induction of the cold flame, t, temp., 
T, vessel diameter, d, pressure, p, min. pressure a t 
which a cold flame is formed, pa (A, y, a, /j—eonsts.). 
MeCHO and N 0 2 reduce both t  and p{). To explain 
the formation of cold flames it is suggested th a t the 
oxidation of hydrocarbons is a slowly developing 
chain reaction in which there is intercation of the 
chains, and that the reaction follows the equation 
dnjdt— —g>i+fn , where n0 is the no. of active 
centres formed in 1 sec., v the length of the primary 
chain, g the chain-breaking factor, and /  the chain- 
branching factor, and f 'n i takes account of the chain 
interaction; / '  is very small. At low' pressures 
g > f  and the reaction is stationary, whilst a t higher 
pressures f> g  and the reaction is autoaccelerated. 
This theory accounts for the above experimental 
relation. R. C.

R eaction  betw een am m o n ia  and  ca rbon  d i
oxide. T. Y o s h id a  (Proc. Imp. Acad. Tokyo, 1936,
12, 191—194).—H20  vapour is necessary for the 
interaction of NH3 and C02. The data indicate th a t 
the reaction is of the second order and has a negative 
temp, coeff. C. R. H.

R elative ra te s  of com bination  of hydrogen  and  
deu te riu m  w ith  ethylene. A. W h e e l e r  and 
R. N. P e a s e  (J. Amer. Chem. Soc., 1936, 58, 1665— 
1668).—In the homogeneous reaction near 500° the 
rate of reaction for H 2 is 2-5 times th a t for D2; in 
the catalytic reaction over Cu at 0° the rate for H 2 
is twice th a t for D2. Exchange reactions are 
unimportant. E. S. H.

R eactions of d eu te riu m  a to m s w ith  m ethane  
an d  e thane . E. W. R. St e a c ie  and N. W. F. 
P h il l ip s  (J. Chem. Physics, 1936, 4, 461—468).— 
The D atoms were produced by the discharge tube 
method and by photosensitisation with Hg. The 
activation energies of the reactions with CH4 and 
C2H 6 are 11-7 and 6-3 kg.-cal., respectively (cf. A.,
1935, 457). Experiments with CH4-C2H2 mixtures 
show th a t the reaction C2I I + CHj == C2H2+ OHj does 
not occur under the conditions. The mechanisms 
are discussed, and the measured activation energy, 
6-3 kg.-cal., is that of the reaction D-f-C2H 6= C 2H 5+  
H D ; hence the process H + C 2H 6= E t+ H 2 has 
approx. the same energy of activation. The bearing

of these results on the theory of free radical chains is 
discussed. J . G. A. G.

P ro to tro p y  in  re la tio n  to  th e  exchange of 
hydrogen  iso topes. I .  R ates  of iso m erisa tio n  
and  of hydrogen  isotope exchange in  u n sa tu ra te d  
n itr ile s . C. K. I ngolt», E. d e  S alas, and C. L. 
W il so n  (J.C.S., 1936, 1328—1334).—The rate of 
interconversion of A1-c//cZohexenyl- (I) and c;/cZohexyI- 
idene- (II) -acetonitrile in O-liV-NaOEt-EtOD has 
been compared with the rates of isotopic exchange 
between (I), (II), and the system (I) (II) and the 
medium a t 25°. Rapid isotopic interchange (too 
great to be measured) of 2 H  of (I) with D from the 
medium is followed by slow conversion of (I) into
(II), which is in turn  more rapid than H exchange 
between (II) and the medium, and is accompanied 
by a diminution in the D content of the total nitrile 
(I)-J-(II), Contrary to Kandiah et al. (A., 1929, 1294), 
the equilibrium proportion of (11) is indistinguishable

t,
from 100%. Analysis of the system (I) mesomcric 

j, '  ‘ t,
ions gSi! (II) shows tha t kL ;§> k2, &3 >  k v and (Jc1/k2) 

kt
(¿3//i4), the equilibrium val. of the ratio (D : H  ratio 

in one exchanging position in  the nitrile) /(D : H  ratio 
in the exchanging position in EtOH) being 0-67. The 
lower D content of (II) than of (I) is explained by the 
fact that of the two positions concerned in exchange 
in each nitrilo both of these in (I) and only one in (II) 
attain  isotopic equilibrium with the medium, the 
second position in (II) being filled irreversibly, H® 
being taken up 4-1 times as fast as D®. H® is with
drawn from the nitrile 2-75 times as fast as D® by the 
OEt' ions of the medium. J . W. B.

H om ogeneous u n im o lecu lar decom position  of 
gaseous alky l n itr ite s . VI. D ecom position of 
n -b u ty l n itr ite . E. W. R. S t e a c ie  and W. McF. 
S m it h  (J. Chem. Physics, 1936, 4, 504—507; cf. this 
vol., 33).—The rate of decomp, of 4—43 cm. of 
Bu°0*N0 a t 170—212° has been determined by the 
pressure changes. The reaction is unimol. and homo
geneous, and the primary step is B uN 02= B u 0  +  
NO, but the reaction is not simple, as some tarry 
matter is also formed. The temp, coeff. leads to the 
energy of activation 36,000 kg.-cal. approx. Com
parison shows th a t a t 189-9°, ¿m,- • rct • iv- rr» bu«= 
0-97 :1-89 : 3-95 : 3-70 : 8-88xl0-4 (cf. A., 1935, 938).

J . G. A. G.
D ecom position of azom ethane. I I I .  Effect of 

in e r t gases. D. V. S ic k m a n  and O. K. R ic e  (J. 
Chem. Physics, 1936, 4, 608—613; cf. this vol., 684). 
—Kinetic data a t 290° and 310° for Me2N2- “ inert ” 
gas mixtures afford relative activating efficiencies, a, 
from which the following activating efficiencies per 
collision are calc. : Me„N> 1-00, N , 0-21, CO 0-13, 
CH4 0-20, H 20  0-46, C02 0“-25, D2 0-37, and He 0-07. 
The uniquely low val. for He suggests th a t exchange 
of vibrational energy between mols. is more probable 
than the transition of translational to vibrational 
energy. The val. of a varies with pressure in mix
tures of Me2N2 Avith H 2, C2H 6, and C31I8, and Me2N2 
initiates a chain decomp, in i\so-C4H 10. J . G. A. G.

T h e rm a l decom position  of acetone. J . R. 
H u f f m a n  (J. Amer. Chem. Soc., 1936, 58, 1815—
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1816).—The unimol. rate coeff. falls a t low pressures 
in accordance with theory based on a free-radical 
chain mechanism. E. S. H.

K inetics of an  inverse  diene syn thesis  in  the  
pu re  liqu id  s ta te . (A) B. S. K h am bata  and A. 
W a sse r m a n n . (b) A. W a sser m a nn  (Nature, 1936, 
138, 368, 369; cf. this vol., 684).— (a ) Between 100° 
and 150° the decomp, of dicJ/cfopentadiene in tho 
pure liquid state follows the Arrhenius equation, and 
the rate const, is 3 x  1013e-35400,/iI' sec.*1 in agreement 
with the const, in paraffin.

(b ) Activation energies and temp.-independent fac
tors are given. L. S’. T.

Velocity of hydro lysis  of ch lorine. E. A.
Sh ilov  and S. M. S o lo do shenk ov  (Compt. rend. 
Acad. Sci. U.R.S.S., 1936, 3, 15—19; cf. A., 1935, 
939).—Measurements were made a t 1-2° and 18° by 
Hartridge and Houghton’s flowing stream method 
(A., 1923, ii, 744) using Schmidt’s mixing arrangement 
(A., 1929, 919); changes of concn. were followed 
conductometrically. The direct determination gave 
vals. of the velocity coeff. m  in tho equation —d[Cl2}ldl 
=m[Cl2]—?t[HOCl][H*][Cr]==125 a t 1-2° and =700 at 
18°, in good agreement with those given by the 
chlorination of PhOH (cf. A., 1926, 831).

R. C. M.
D ecom position of fluosilicate ion  in  aqueous 

and  in  aqueous s a lt  so lu tions. A. 6 . R e e s  and 
L. J . H u d le sto n  (J.C.S., 1936, 1334—1338).—The 
decomp, of SiEG" in alkaline solution is unimol., tho 
mechanism being : SiF0"= S iF ,,+ 2F ' (slow), SiF,,+ 
3H20 = 4 H F + H 2Si03 (rapid), followed by neutralis
ation of the acid, k is unaffected by alkali concn. or 
presence of added electrolyte. The degree of initial 
dissociation of the SiF„" (IL) is deduced, and K =  
a8i^fly./aaLHy. calc. Added electrolyte decreases JR0 
owing to the increase of ionic strength of the solution, 
in quant, agreement with theory. A. J. E . W.

K inetic and  eq u ilib riu m  m easu rem en ts  of the 
reac tio n  2Fe++++ 2 I _= 2 F e +++ I 2. A. V. H e r sh e y  
and W. C. B r a y  (J. Amer. Chem. Soc., 1936, 58, 
1760—1772).—Rate measurements a t 25° and ionic 
strength 0-09 in aq. solutions containing IT, Fe‘” , 
Fe", I ', I, K", and N 03' have been determined and 
evaluated. Intermediate compounds involved arc 
discussed. Equilibrium data have been determined.

E. S. H.
K inetics of the  reac tio n  betw een fe rric  and 

s tannous p e rch lo ra te s  in  acid  so lution. M. H.
Go rin  (J. Amer. Chem. Soc., 1936, 58,1787—1795).— 
Determinations of rate a t 55° and 70° give no evidence 
of a direct reaction between Fe’" and Sn” . The rate- 
determining step for the reduction of F e '” is Fe(OH)2+ 
+ S n "  When the hydrolysis equilibria are main
tained the rate law is d(Fe")/dt=2k3k1k2(Fe")(Sn")/ 
(H')2 when (Fe*” ] is high compared with [Sn"]. The 
hydrolysis equilibria have been studied in the light 
of the above rate law. E. S. H.

Influence of so lven ts on reac tio n  velocity. 
In te rac tio n  of p y rid ine  and  m eth y l iodide and  
benzoylation of m -n itro an ilin e . N. J . T. P ick les 
and C. N. H in sh elw o o d  (J.C.S., 1936, 1353—1357). 
—The biniol. reactions between C5H 5N and Mel,

and between BzCl and m -NO./CjH4-NH2, have been 
examined using various solvents, and vals. of k and 
the activation energy E  obtained. The influence of 
the nature of the solvent on the consts. P  and E  in 
tho equation k —PZe~EIRT (Z =  collision no.) is 
discussed, Z  being assumed const. For active sol
vents, E  remains nearly const., P  varying in approx. 
parallelism with the dipole moment of the solvent. 
For inert solvents E  increases. Variations in P  are 
discussed. A. J . E. W.

K inetics of ac id  an d  alkaline  hydro lysis  of 
e s te rs . W. B. S. N ewltng and C. N. H in sh e l w o o d  
(J.C.S., 1936, 1357—1361).—Vals. of k and the activ
ation energy E  for the acid and alkaline hydrolysis 
of a no. of esters in aq. COMe2 solution have been 
obtained, and are discussed in relation to the equation 
k=PZerEUiT (cf. preceding abstract). For a given 
ester, P  is approx. const, for acid and alkaline hydro
lysis, suggesting analogous mechanisms. Possible 
mechanisms are discussed. Results for P  are not in 
accord with Soper’s entropy change relation.

A. J . E. W.
R eaction  k inetics of acid  hydro lysis of phenolic 

e th e rs . R. P. G h asw alla  and F. G. D o n n a n  
(J.C.S., 1936, 1341—1346).—The acid hydrolysis
of eight substituted ariisoles and four substituted 
phenetoles by HC1 and HBr has been investigated. 
The reactions are pseudo-unimol. with acid in excess, 
and formally of the third order with equiv. acid and 
ether, [HC1]2 occurring in the equation for k. This 
may bo due to the formation of an intermediate 
oxonium compound the decomp, of which determines 
k, or to the acid functioning as undissociated mols. 
The effect of nuclear substituents on k is discussed.

A. J . E. W.
R eaction of parafo rm aldehyde  w ith  cyanide.—

See this vol., 1362.
In flam m atio n  of d u s t c louds.—See B., 1936, 964.
In itia l velocities of red u c tio n  of haem atite and  

m ag n etite  w ith  hydrogen . G. I. T sc h u fa r o v  and
B. D. A v e r b u c h  (Z. physikal. Chem., 1936, B, 33, 
334—348; cf. this vol., 570).—The initial rate of 
reduction, v, in H2 a t 0-001—0-1 mm. and a t 
300—800° has been determined. I f  a piece of 
magnetite is repeatedly heated in H 2 so th a t reduction 
proceeds a stage further each time, v a t a given H 2 
pressure increases with the no. of heatings, showing 
that reduction is autocatalysed. In the earlier 
stages of the reaction there is a period of induction 
which increases with fall in the temp, or H 2 pressure. 
These observations are accounted for if it is supposed 
that reaction begins a t active centres on the oxide 
surface, and when reaction occurs a t a centre several 
new ones are formed. Above 600° the active surface 
is reduced by recrystallisation of the active centres, 
resulting in v being much smaller than a t lower temp.

R. C.
A utoxidation  of u n sa tu ra te d  h y d ro c a rb o n s . I.

P . P a n ju t in , L. H in d i n , and 0 . V a sil je e v a  (Compt. 
rend. Acad. Sci. U.R.S.S., 1936, 2, 183—186).— 
An EtOH solution of K I and conc. H2S04 was mixed 
with CgH 6 and kept in the dark for 4 hr. The amount 
of unchanged K I was determined by means of oxid-
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ation with Fe111 salts. Liberated I  was absorbed in 
K I and titrated with Na2S20 3. The peroxide no. 
in g. of I is calc, from a formula. W. R. A.

K inetics of rapid, reac tio n s . II . S ta rch  
iodide. H . v o n  H a l b a n  and H . E is n e r  (Helv. 
Chim. Acta, 1936,19, 915—927; cf. A., 1935, 1082).— 
Measurements by the streaming method of the rate 
of decolorisation of starch iodide by sulphite (I) or 
thiosulphate (II) indicate th a t a t 25° the rate-deter- 
mining process is the reaction between I  and the re
ducing agent, the dissociation of the complex being 
immeasurably rapid. The observed rates decrease 
with increasing age of the complex and are, cceleria 
■paribus, higher for (II) than for (I). The speed of 
reaction with (I) increases, and with (II) decreases, 
with increase of [H ‘]. F. L. U.

K inetics of heterogeneous o rgan ic  reac tio n s.
II . R eaction  betw een benzyl ch lo ride an d  solid 
silv e r n itra te  in  th e  p resence of in e r t  d iluen ts. 
M. V. N a b a r  and T. S. W h e e l e r  (Proc. Indian Acad. 
Sci., 1936, 4, A, 91—96; cf. A., 1935, 1466).—The 
presence of dry E t20, CHC13, and CC1,, inhibits the 
reaction, the effect of E t,0  being most marked. The 
rate of reaction cc the surface of AgN03 present, 
but is independent of the initial amount of a given 
mixture of CH2PhCl and diluent. Results can be 
reproduced by a kinetic equation based on the assump
tion tha t the rate of reaction for a given initial 
mixture of CH2PhCl and diluent depends only on the 
surface of the AgN03. The effect of the diluent 
may be due to adsorption on the AgN03 surface.

N. M. B.
A utocata lysis in  ch em is try  an d  biology. A.

M ittasch  (Chem.-Ztg., 1936, 6 0 , 793— 794).— A  
review.

Influence of n itr ic  oxide on th e  th e rm a l decom 
position  of d im eth y l e th e r. G aseous ca ta ly sis .
P. F. Ga y  and M. W. T r a v e r s  (Nature, 1936, 138, 
546—547 ; cf. this vol., 825, 1072).—Small amounts 
of NO reduce the rate of the thermal decomp. Me20  =  
CH4-(-CH20 , but larger amounts rapidly increase it. 
The reaction of NO with Me20  gives rise to processes 
resulting in the formation of a short-lived intermediate 
which can decompose in two different ways. The 
oxidations can be represented by the equations 
Me20 + 0 - >  OMe*CH2,OH (I) ^  (CH4+ C 0 2+ H 2) or 
(CH4+ C 0 + H 20) and ( I )+ 0  -> OMe-CH(OH)2-> 
(C H ,+C 02+ H o0) or (M e0 H + C 0 + H 20).

L. S. T.
Ozone as an  oxidising ca ta ly st. X III. R ate 

of tran sfo rm a tio n  of system s obtained  by ozonis- 
a tion  of aldehydes. E. B r in e r  and A. L a r d o n  
(Helv. Chim. Acta, 1936, 19, 1062—1074; cf. this 
vol., 1075).—The system PhCHO (I)-Bz02II (II) 
is transformed into BzOH a t approx. the same rate as 
is that obtained by ozonisation of (I), whence it is 
inferred that the peroxide formed in the latter reaction 
is (II). In  support of this, the speed of the reaction 
between (I) and (II) is greater in C6H 14 than in CC14, 
corresponding with the higher proportion of (II) 
formed in the former solvent by ozonisation. The 
speed of reaction between MeCHO and Ac02H, and 
the proportion of the latter formed by ozonisation, 
are greater in CC14 than in C6H 14. The course of the

transformation cannot be represented by any of the 
usual equations, and the process is considered to 
depend on chain reactions. F. L. U.

R ates of som e acid- an d  base-ca ta lysed  r e 
actions, and  d issociation  co n stan ts  of w eak  acids 
in  “ heavy ” w a te r. J. C. H o r n e l  and J. A. V.
B u t le r  (J.C.S., 1936, 1361—1366).—The rates of 
hydrolysis in H 20  and D20  of MeOAc, acetal (I), 
and CH(OEt)3 (II) in acid solution, and of diacetone 
alcohol in alkaline solution have been determined 
by observing changes in n  or -q. Acid hydrolysis of
(I) or (II) was used to determine the ratio of the dis
sociation consts. of some weak acids in H 20  and D20 
(KD/ Kn). This ratio increases as K  increases; this 
is interpreted by a modification of Halpern’s theory 
(A., 1935, 1203), K D/K n being determined mainly 
by the force const, between the proton and the acid 
anion. A. J . E. W.

C atalytic decom position  of d iazoacetate ion  in 
aqueous so lu tion . C. V. K in g  and E. C. B o ling er  
(J. Amer. Chem. Soc., 1936, 58, 1533—1542).—The 
reaction of CHN2-C02' with H 20  is extremely sen
sitive to general acid catalysis. The mol. catalytic 
const, for H ‘, 3-57 X108 a t 25°, is the highest recorded 
for any reaction. The mol. catalysis consts. decrease 
with increasing base or acid concn. There is a linear 
relation between the mol. consts. and the reciprocal 
of the base concn., except a t low vals. of base concn. 
Mol. acid consts. a t high base concn. agree with the 
Bronsted theory. Salt effects are described in re
lation to the mechanism. E. S. H.

C atalytic ac tion  of lactoflavin-5 '-phosphoric 
acid .—See this vol., 1418.

A pplication of tra n s itio n  s ta te  m ethod  to  the 
heterogeneous reac tio n  on hydrogen  electrode ; 
abso lu te  calcu lation  of iso topic in terchange 
reaction  velocity, cathodic an d  anodic cu rren ts , 
an d  isotopic sep a ra tio n  facto r. G. O kam oto , J. 
I I o r iu t i, and K . H iro ta  (Sci. Papers Inst. Phys. 
Chem. Res. Tokyo, 1936, 29, 223—251).—The 
transition state method has been applied to the 
calculation of abs. reaction velocities for the H-Ni 
electrode, the rate-determining step being H2+2Ni 
2H-Ni. The authors’ experimental results for anodic 
and cathodic currents, separation factor for H  and
D, velocity of interchange of H  and D in H20 , and 
temp, coeffs. of these processes, together with the 
relative adsorption velocities of H 2 and D2 on Ni, and 
overvoltage, are successfully accounted for. The (110) 
plane of Ni is the most active, and activation of the 
catalyst probably consists in increasing the extent 
of the (110) plane, not the no. of active centres.

R. S. B.
A ctivation of specific link ings in  com plex 

m olecules a t  ca ta ly tic  su rfaces. II . C arbon- 
hydrogen  and  ca rb o n -carb o n  link ings in  ethane 
and  ethane-d . K . Mo r ik a w a , W. S. B e n e d ic t , and
H. S. T a ylo r  (J. Amer. Chem. Soc., 1936, 58, 1795— 
1800; cf. this vol., 1213).—The exchange reaction 
between C2H 6 and D2 on a Ni catalyst occurs at lower 
temp. (100—130°) than tha t required for the reaction 
to yield CH4 (160—300°). The formation of CH4 has 
been studied kinetically; the surfaco reaction is
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inhibited by H2. At low [II2] the side reactions 
2C2H 6= C + 3C H 4 and C +2H 2=C H 4 maypredominate. 
Tlie reaction of C2H 6 with H 2 in presence of Ni, 
forming CH4, has an activation energy approx. 43 
kg.-cal.; the corresponding val. for the reaction with 
D2 is approx. 0-5 kg.-cal. higher. The activation 
energy of dissociative adsorption a t the OC linking 
is deduced to be >  tha t of the O H  linking. The 
prep, of C2D6 is described. E. S. H.

W ate r-g as  reac tio n  a t a  p la tin u m  surface a t 
low p re ssu re . G. M. S ch w ab  and K. N a ic k e r  (Z. 
Elektrochcm., 1936, 42, 670—673).—The reaction 
between C02 and H 2 on a heated P t wire has been 
studied at pressure of 0-01—0-1 mm. The temp, 
coeff. of the velocity of reaction (v) of an equimol. 
II2S04-dried mixture a t 1300—1500° indicates a heat 
of activation of 35 kg.-cal. per mol. Excess of C02 
has little effect on the reaction, which is unimol., 
but shows an initial period of .autocatalysis which 
disappears when CO is initially present in the reaction 
vessel. This effect is attributed to preformation of 
active centres. When the gases are P 20 5-dried there 
is no autocatalysis and the reaction is of zero order, 
CO has a retarding effect, whilst excess of H2 is without 
effect. When the gases are dried to a H 20-v.p. of 
2 x l 0 '4 mm. by immersion in a bath at —90°, v has 
a very high temp, coeff. between 700° and 800°, and 
above about 900° remains const, a t a high val. This 
indicates tha t with P20 5-dried gases there is a retard
ation of the reaction, attributed to poisoning of the 
active centres. J. W. S.

K inetics of am m o n ia  syn thesis on technical 
. iro n  ca ta ly st.—See B., 1936, 985.

C atalytic m e th an isa tio n  of ca rb o n  m onoxide 
in  in d u s tr ia l g ases .—SeeB., 1936, 915.

[C atalytic] p re p a ra tio n  of ethy l alcohol from  
ethylene.—See B., 1936, 918.

[C atalytic] p re p a ra tio n  of hydro carb o n s of the 
butad iene series  fro m  alcohols.—See B., 1936, 970.

[C atalytic] syn thesis  of acetic acid .—See B.,
1936, 970.

M echanism  of [cataly tic] hydrogenation  of 
naph thalene.—See B., 1936, 971.

P re p a ra tio n  of n ick e l-k iese lg u h r ca ta ly s ts .— 
See B., 1936, 986.

C atalytic hydro lysis  of />-dichloro- and  p- 
d ibrom o-benzene by s te am .—See B., 1936, 970.

S tru c tu re  of the  elec tric  double lay er of 
p la tin ised  p la tin u m  an d  velocity of hyd rogen
ation of benzene in  a liqu id  m ed iu m . B. F o resti 
(Gazzetta, 1936, 66, 464—475; cf. following abstract). 
—The rate of hydrogenation of C6H fi suspended in 
solutions of KC1 of varying p n and in presence of 
platinised P t has been measured. There is a max. 
velocity a t about p K 0, which corresponds with the 
p« a t which the P t electrode has zero charge.

O. J . W.
R elation betw een th e  activ ity  of th e  hydrogen  

ions of the  m ed iu m  and  velocity of hydrogenation  
of benzene an d  of oxygen in  a  liqu id  m ed iu m  
and in  p resence of p la tin u m . B. F o r e s t i (Gaz-

zetta, 1936, 66, 455—459).—The rate of hydrogen
ation of O and of C„H8 suspended in aq. solutions 
in presence of platinised P t is greatly influenced by 
the p a of the solution, especially when the P t catalyst 
is very active. O. J . W.

T em p e ra tu re  coefficient of the  electro ly tic 
sep a ra tio n  of the  hydrogen  iso topes. H. F. W a l 
ton and J . H. W o l fe n d e n  (Nature, 1936,138,468).— 
The temp, variation of the electrolytic separation of 
the H isotopes a t Hg and Ag cathodes has been 
measured at c.d. > 1 miUiamp. per sq. cm. At Ag, 
the separation coefT. falls with a rise in temp., whilst 
th a t a t Hg is practically unchanged. Addition of 
a-naphthaquinoline, which might be expected to 
inhibit any catalytic mechanism, lowers the coeff. 
markedly in both cases, and changes the sign of tho 
temp, coeff. L. S. T.

E lectro ly tic  p re p a ra tio n  of s ilv er sa lts .—See B.,
1936, 1000.

E lec trodeposition  of cad m iu m .—See B., 1936, 
997.

T heory  of electrodeposition  of ch ro m iu m .—
See B., 1936, 997.

Influence of v ario u s acid  rad ica ls  on ch ro m iu m  
[plate] h a rd n e ss .—Sec B., 1936, 997.

E lec trodeposition  of m olybdenum .—See B.,
1936, 997.

Causes of elec trochem ica l co rro sio n  of iro n  
and  its  alloys in  m o is t ae ra ted  m ed ia .—See B.,
1936, 994.

E lectro ly tic  p roduction  of fe rro -v an ad iu m .—
Sec B., 1936, 996.

Effect of add ition  of cad m iu m  sa lts  to  nickel- 
p la tin g  b a th s .—See B., 1936, 997.

E lec tro p la tin g  of an tim ony .—See B., 1936, 997.
E u ro p iu m . H. N. McCoy  (J. Amer. Chem. Soc.,

1936, 5 8 , 1577—1580).—The electrolytic reduction 
of E u " ‘ to E u” is described. The reduction potential 
of the E u "‘, E u" electrode is 0-4313 volt. In solutions 
of E u" complete absorption of visible light occurs 
below 4480 A .; tho bands of the absorption spectrum 
of E u"‘ solutions are not shown. The stability of 
E u" solutions to oxidation has been investigated. 
Cryst. EuS04 is stable in air. lodomelric methods 
for the determination of Eu are described.

E. S. H.
E lec trochem ical investiga tions w ith  a-hydr- 

oxy-acids. E. T o jb u l a  (Ann. Acad. Sci. Fennicas,
1936, A , 4 6 , 1—95; cf. A., 1935, 960).—The electro
lytic oxidation of a no. of aliphatic and aromatic 
a-OH-acids in 2—5Ar-NaOH solution and with bright 
and platinised Pt, Ni, and Fe anodes has been in
vestigated. With Ni and Fe anodes the reaction 
proceeds almost independently of anode potential, 
yielding almost exclusively the corresponding a-keto- 
acids, whilst a t P t anodes it  yields mainly C02 and 
the next lower aldehyde. Under special conditions 
H2 and hydrocarbons can be formed at a bright P t 
anode, this phenomenon being least common with the 
lower members of the series. For each a-OH-aeid 
there are two separate regions of oxidation potential,



1348 B R ITISH  CHEMICAL ABSTRACTS.— A. Vni (c, d)

corresponding with decomp. Math and without
0 2 evolution, respectively. In  some cases periodic 
oscillation between the two potentials is observed.

J . W. S.
P o la ro g rap h ic  s tu d ies  w ith  th e  d ropp ing  

m erc u ry  cathode. LXI. Effect of b u ffer so lu
tions on th e  reac tio n  of p ro te in s . R . B r d iCka  
(Coll. Czech. Chem. Comm., 1936, 8, 366—376).— 
The catalytic effect of ovalbumin, peptone, and 
cysteine in lowering the over-potential of the de
position of H  ions has been investigated in buffer 
solutions. The presence of cystine nuclei in the 
protein is considered essential for the catalytic action.

C. R. H.
C hem ical ac tion  of elec tric d isch arg es. X I. 

P ro d u ctio n  of n itr ic  oxide by th e  e lectric  a rc  a t 
h ig h  frequency in  m ix tu re s  of n itro g en  and  
oxygen a t  reduced  p re ssu re . E . B r ix e r , B . 
S ie q r ist , and H. P aillard  (Helv. Chim. Acta, 
1036, 19, 1074—1079; cf. this vol., 571).—Yields of 
H N 03 >500 g. per kw.-hr. have been obtained from 
equimol. mixtures of N , and 0 2 by combining the 
use of a high-frequency arc (107 cycles) with reduction 
of the gas pressure to about 70 mm. Such yields are 
duo to the much smaller min. energy required to 
maintain a stable discharge. Under the conditions 
stated excess of 0 2 in the mixture and addition of Li 
to the electrodes have a less favourable influence.

E. L. U.
K inetics of reco m b in atio n  of iodine a to m s. E.

R a b in o w it c ii and W . C. W ood  ( J .  Chem. Physics,
1936, 4, 497—504; cf. this vol., 398, 437).—The 
equilibrium I2+Av -> I + I ,  I + I  -> I 2 in the presence 
of added gases is heterogeneous a t low pressures. 
The atoms recombine mainly by diffusion to the walls, 
and the dissociation increases with rising pressure. 
At higher pressures, sp. for the added gas (e.g., 250 mm. 
in He, 40 mm. in C02) there is a fairly sharp transition 
and the recombination becomes homogeneous. The 
walls have practically no effect a t pressures >  the 
transition val., and the dissociation oc (light intensity)* 
and (pressure)-*, in accordance with the theory for 
recombination by three-body collisions. The velocity 
coeffs. of the reaction I + I + X  ->- I2+ X  for the 
different added gases, X, are calc., and the order of 
efficiency in promoting recombination is H e < A <  
H2 < N 2 < 0 2 <C H 4 < C 0 2< C fiI I6. At atm. pressure, 
one binary collision of I  atoms in 530 leads to recom
bination in He, but one in 50 is fruitful in C02 (cf. 
this vol., 801). J .  G. A. G.

P ho tochem ical reduction  of n i t r a te s . R . C u l t - 
r e r a  (Gazzetta, 1936, 66, 440—416).—When aq. 
solutions of H N 03 or of metallic nitrates are exposed 
to sunlight, or to the light of a C arc or of a quartz 
Hg lamp, some reduction to N 0 2' takes place. With 
the Hg lamp radiation reduction to Nil., may also 
occur. In  both reactions 0 2 is evolved. The effect 
of various factors on the amount of reduction products 
formed has been studied. 0 . J. W.

T h eo ry  of desen sitisa tio n . L u t po -Cram er (Z. 
wiss. Phot., 1936, 35, 197—200).—AgBr-collodion 
emulsions (not dye-sensitised) are scarcely desensitised 
by the usual dyes. This fact was used by Weber 
(this vol., 808) for his theory of desensitisation as a

process of oxidation of chemical or optical sensitising 
substances. Previous work by the author has, 
however, shown th a t the latent image of collodion 
emulsions is resistant to bleaching and other reactions. 
The facts are therefore more in accord with the older 
theory th a t desensitisation is a process of oxidation 
of at. Ag to Ag ions. J . L.

Influence of g ra in  size, sep a ra tio n , and  d is tr i
b u tio n  on th e  cap ab ility  of en la rg em en t of pho to 
m ic ro g ra p h s  of b io logical objects. F . B uc h th a l  
and G. G. K n a p p e is  (Z. wiss. Phot., 1936, 35, 177— 
192).—The characteristics of the grains of nine emul
sions have been determined by photomicrographs of 
single-grain layers within the emulsion and by micro- 
photometric records of density. No definite relation 
between any characteristic and the capability of 
enlargement could bo found. The methods of 
measurement and the results obtained are fully dis
cussed. J . L.

Colloid s u b s tra te  in  pho tosyn thesis . M. Co pi- 
saro w  (Nature, 1936, 138, 509). L. S. T.

P ho tochem ical decom position  of m ethane . 
P. A. L eig h to n  and A. B . St e in e r  (J. Amer. Chem. 
Soc., 1936, 58, 1S23).—H 2 and unsaturated hydro
carbons (probably C2H 4) are produced when CH,
is irradiated with the light transmitted by a thin
fluorite window from a H„ discharge tube.

E. S. H.
P ho tochem ical ox idation  of m eth an e , m ethyl 

ch lo ride , an d  m ethylene ch lo ride sen sitised  by 
ch lo rine . W. B r e n s o h e d e  and H. J . S ch um a ch er  
(Z. physikal. Chem., 1936, 177, 245—262).—When a 
mixture of Cl2 and O, with CH4, MeCl, or CH2CI2 is 
irradiated with light o f). 436 m;j. the principal products 
are HC1 and CO; small amounts of C0C12, H20, and 
less volatile org. compounds are also formed. The 
reaction has a chain mechanism and a quantum yield 
referred to CO formation rising from about 80 to 800 
in the order CH4<M eCl<CH 2Cl2. From CH4 and 
MeCl reaction proceeds by way of MeCl and CH2C12, 
and CH2C12, respectively. Up to the formation of 
CH2Clo there is little oxidation of the hydrocarbon 
radicafs participating in the chains. CH2C12, however, 
forms by collision with a Cl atom the CHC12 radical, 
which reacts with 0 2 to give CO and HC1, some peroxide 
of short life being an intermediate product; after a 
period of induction the velocity of this reaction 
becomes const. * R . C.

A ction of u ltra -v io le t lig h t on halogenated  
hy d ro carb o n s.—See this vol., 1358.

B ehav iou r of iodine in  sen sitised  decom 
positions of gaseous o rgan ic  com pounds. R . F . 
F a u ll  and G. K. R o llefso n  (J. Amer. Chem. Soc.,
1936, 58, 1755—1758).—Spectroscopic evidence shows 
tha t the [I] during sensitised decomp, of gaseous 
E t,0 , MeCHO, PrCHO, (CH,),0, MeOH, HC02Me, 
or CH20  is very low. Definite chemical reactions are 
involved in the decomp. E. S. H.

P ho tochem ical fo rm a tio n  of perox ides. VI. 
O xidation  of form ic acid  in  u ltra -v io le t lig h t by 
m o lecu lar oxygen. P ho tochem ical fo rm a tio n  of 
perfo rm ic  acid . R . Ca n t ie n i  (Helv. Chim. Acta,
1936, 19, 1153—1158; cf. this vol., 1091).—Peroxide
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is formed in both anhyd. and aq. HC02II  in presence 
of 0 2 on exposure to ultra-violet light of short X. 
The peroxide (I), which is not H 20 2, is assumed to be 
performic acid. In  presence of HC02H  (I) decomposes 
a t a rate which increases with its concn., so tha t a 
steady concn. is attained, which in the aq. acid is 
never >0-75% in consequence of the strong ultra
violet absorption. F. L. U.

M echan ism  of decom position. I . V apour- 
phase pho to lysis of acetic acid . II . Photo lysis 
of fo rm ic  acid . M. B u r t o n  (J. Amer. Chem. Soc.,
1936, 58, 1645—1654, 1655—1657).—I. During
photolysis, II  atoms, but no free Me radicals, are 
formed. The production of at. II  is favoured slightly 
by decrease in X; none is produced a t X >2300 A. 
Energies of activation for two reactions involving 
AcOH and H  atoms have been calc. A free-radical 
mechanism is put forward. The detection of II atoms 
in presence of free Me is described.

II . No II is produced during phototysis of HC02H ; 
a mechanism for the production of OH is formulated. 
A reaction with a fairly low energy of activation 
occurs between H  and HC02H. Experiments with 
MeCHO show CIIO to be a stable radical a t room 
temp. E. S. H.

P h o to -rea rran g em en t of o-nitrobenzaldehyde 
to o-nitrobenzoic acid. L. K u c h l e r  and F. 
P atat  (Monatsh., 1936,68, 275—289).—The quantum 
yield in the photo-conversion of o-N02,C6H4,CHO 
into o-N02-C6H4-C02H in the vapour phase is >  for 
this reaction in solution (cf. A., 1931, 1251; 1935, 
48), but is < 1 . The mechanism of the reaction is 
discussed. J. W. S.

P ho tochem ical d eam ina tion  of am ino-acids in  
w a te r so lu tion . C. W e iz m a n n , E. B e r g m a n n , and 
Y. H ir sh be r q  (J. Amer. Chem. Soc., 1936, 58, 
1675—1678).—Glycine, alanine, betaine, and aspartic 
acid are hydrolysed in aq. solution under the influence 
of ultra-violet light, yielding corresponding OH- 
aeids. The kinetics and quantum yields of the 
reactions have been determined and a mechanism 
is suggested. E. S. H.

P ho tochem ical stud ies. XXIV. Pho tochem i
cal ch lo rina tion  of d ichlorobenzenes. C. F . F is k  
and W. A. N o y e s , jun. (J. Amer. Chem. Soc., 1936, 
58, 1707—1714).—The rates of photochemical chlorin
ation of o-, m-, and p-CfjH4Cl2 are equal. The rate 
oc the light intensity a t low intensities, but oc some 
power of the intensity between 0-5 and 1-0 a t higher 
intensities. The rate is independent of [Cl2], but cc 
[C8H 4C12]. The mechanism is discussed. E. S. H.

C hem ical reac tions p roduced  by ion isation  
processes. I. O rth o -p a ra  hydrogen  conver
sion by a-partic les. H . E y r in g , J. O. H ir sc h - 
f e l d e r , and H . S. T aylor  (J. Chem. Physics, 1936,
4, 479—491).—Theoretical. The processes occurring 
in a gas ionised by a-particles are considered. In  H 2, 
approx. one ion in 5—9 is associated with a mol. 
Stable states of H 2_ exist, but the probability of 
formation is very small. Most neutralisation processes 
involve H 3+, and 2—3 H atoms are produced, 
corresponding with 3-—4 H atoms per ion pair formed. 
At. H  is responsible for the large ratio of para-H2

converted with respect to ions produced by a-particles 
(cf. this vol., 171). H  atoms are removed only slowly 
by the process H-j-H-f-H2->-2H2 compared with the 
speed of recombination a t the wall of the vessel, and 
Hg atoms are not effective. The results accord with 
the data (loc. cit.). J . G. A. G.

R adiochem ical sy n thesis  an d  decom position  
of hydrogen  b ro m id e . H . E y r in g , J . O. H ir sc h - 
i’e l d e r , and H. S. T aylo r  (J. Chem. Physics, 1936,
4, 570—575).—Theoretical. A mechanism is developed 
whereby the variations of yield per ion pair with 
change of [H2], [Br2], and [HBr] are accounted for 
quantitatively (cf. this vol., 688). In pure H 2 six
II atoms are formed per ion pair, whilst in pure HBr 
six mols. are decomposed. In  equal mixtures of 
Br, and HBr, an electron forms a negative ion from 
HBr more frequently than from Br,. J . G. A. G.

S ep ara tio n  of iso topes. G. Ch a m pet ier  (Bull. 
Soc. chim., 1936, [v], 3, 1701—1727).—A lecture.

E xchange betw een so d iu m  iodide an d  ethyl 
iodide. D. E. H u l l , 0. II. S c h ifl e t t , and S. C. 
L in d  (J. Amer. Chem. Soc., 1936, 58, 1822—1823).— 
Exchange between radioactive N al and E tI  in EtOH 
a t 100° is demonstrated. E. S. H .

P re p a ra tio n  of m ag n esiu m  hypoch lorite .—See
B., 1936, 986.

G rad u ated  [th erm al] decom position of b a r iu m  
d ihydrogen  oxalate  d ih y d ra te  m easu red  by the  
em an a tio n  m ethod . B. S agortschev  (Z. physikal. 
Chem., 1936, 177, 235—240).—There are formed 
successively BaH2C20 4,H20 , BaH2C20 4, 
4cBaCi0 .,H iC'>0, (decomp, above 210°), BaC20 ,, and 
BaCOs. - R. C.

M ercuric  ha lides, cyanide, an d  th iocyanate . 
Iv. B r a n d  and I. T urck  (Pharm. Zentr., 1936, 77, 
591—593).—HgCl2, HgBr2, H gl2, and Hg(CN)2 cryst
allise with 2, Hg(SCN)2 with 1 mol. of dioxan of cryst
allisation which is readily lost in air. Dioxan is a 
good solvent for recrystallisation of H gl2. R. S. C.

B ase-exchanging  p ro p e rtie s  of syn thetic  a lu m - 
inosilica te  m a te r ia ls .—See B., 1936, 986.

R ecent developm ents in  th e  ch e m is try  of the  
ra re -e a r th  g roup . B. S. H o p k in s  (J. Chem. Edue.,
1936, 13, 363—368).—An address. L. S. T.

S ep ara tio n  of y ttr iu m  fro m  th e  y ttr iu m  ea rth s .
H. C. F ogg and L. Hess (J. Amer. Chem. Soc., 1936, 
58, 1751—1753).—Y is separated by fractional 
pptn. with CO(NH2)2 a t 90—95°. E. S. H.

E x trac tio n  of in d iu m  fro m  cy lind rite , chalco- 
p y rite , an d  m eta llic  t in . F. M. B r e w e r  and E . 
B a k e r  (J.C.S., 1936, 1290—1294).—Sn in metallic 
Sn is pptd. as SnS2, and In  subsequently co-pptd. 
with Al(OH)3; alternatively, treatment with Cl2 
volatilises Sn as SnCl4, leaving In in the residue. 
Cu and Fe in chalcopyrite are pptd. with nitroso-p- 
naphthol (I ) ; some In is carried down, and separation 
is poor with low In  content, making this source in
convenient. Pb, Sn, and Sb in cylindrite (an analysis 
of which is given) are pptd. as sulphides. In  is then 
pptd. (-with Fe and Zn) as hydroxide; Fe is separated 
with (I), and Zn(OH)2 dissolved out with aq. NH3.
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Treatment with NaHS03 gives In  basic sulphite. 
Elimination of traces of Fe is troublesome.

A. J . E. W.
C oncentra tion  of th e  ca rb o n  iso tope. H. C.

U r e y , A. H. W. A t e n , jun., and A . S. K e s t o n  (J. 
Chem. Physics, 1936, 4, 622—623).—The % of 13C 
was increased from 1-06 to 1-36 by using C02 and aq. 
KHC03 containing carbonic anhydrase in a counter
current fractionating column apparatus.

J . G. A. G.
C orrosion  of silica by  ch lo rine .—Sec B., 1936, 

989.
P ro p e r tie s  of th e  oxides of n itro g en . V. 

C om bustion  in  th e  sy stem  n itr ic  an h y d rid e - 
ozone. J . T. L e m o n  and T. M. L o w r y  (J.C.S., 1936, 
1409—1412).—Mixtures of N20 5 and ozonised 0 2 
(7—8% 0 3) contain a blue gas, probably N 03. The 
mixture ignites a t < 100°, burning,with a characteristic 
blue flame and producing N20 4. The N 0 3 appears 
to burn in 0 3 with liberation of 0 2 : N 03+  0 3=
N 0 2-)-202 or 2N03= 2 N 0 2+ 0 , .  Once the com
bustion is initiated, a reaction such as N20 5+ 0 3=  
2N 02+ 2 0 2 may occur. A. J . E. W.

N itro sy l of A. A ngeli. L. Ca m b i (Ber., 1936, 69, 
[5], 2027—2033; cf. Oddo et al., this vol., 460).— 
Anhyd. McCHO, EtCHO, Pr"CHO, and BuCHO do 
not react with Na2N20 3; Angeli’s reaction with 
formation of NaNO, and OH*CR!N-ONa is 
immediately induced by a little H 20 . In  anhyd. 
media PI uSO ( OH ) ! N- ONa (I) reacts immediately 
with McCHO and EtCHO : (I) -> R-S02N a+ N aN 0 
and NaNO+R-CHO -> OH-CRiN-ONa.“ After re
moval of the excess of aldehyde, the salt-like residue 
does not give the reactions characteristic of Piloty’s 
acid (II). With McCHO and EtCHO (II) yields 
compounds thus : R -C H 0+2S02Ph-NH-0H (III)-H 20  
whereas with PrQCHO a mixture of Pr'1CHO+2(III)'— 
H aO and P r”C H O +(III)—H20  results. These are 
decomposed in complex manner by alkali, giving 
No, N20 , and traces of NO and yielding products 
containing N and S (including PhS02H), but no 
hydroxamic acids. Their formation therefore does 
not involve Angeli’s reaction. (II) and CC13’CH(0H )2 
do not hiteract appreciably during several days.
(II) appears unchanged by PhCHO in anhyd. E t20. 
2>-OMe'C6H4-CHO and (II) slowly yield a brown 
resin and a colourless, cryst. material which does not 
give hydroxamic acids with alkali. Contrary to 
Oddo, therefore, it is concluded tha t Angeli’s hypo
thesis of nitrosyl as an unsaturated radical logically 
connccts the reactions of widely differing substances 
which only share the ability to afford HNO when 
decomposed. Nitrosyl therefore belongs to the group 
of free radicals and is comparable with NHiNPh and 
INPh. In  gaseous and liquid systems the formation 
of HNO as intermediate has frequently been observed.

H. W.
P re p a ra tio n  of chem ically  p u re  phosphoric  

acid .—See B., 1936, 930.
M etaphosphoric  acids. 11. S a l ih  (Rev. Fac. 

Sci. Univ. Istanbul, 1936, 1, 77—84).—H 6(P03)a has 
been prepared by the action of H 2S on Pb3(P03)6. 
I t  is inferred from titration curves th a t four of the 
acidities are strong and two are weak. R. S.

P y rid in iu m  vanadate . S. K a t z o f f  and R . 
R o s e m a n  ( J .  Amer. Chem. Soc., 1936, 5 8 ,  1785—  
1786).—The prep, and properties of 
{OSH 6N)3V5Ou ,H20  are described. E. S. H.

C oncen tra tion  of th e  oxygen iso topes. H. C.
U r e y , G. B. P e g r a m , and J . R. H u f f m a n  (J. Chem. 
Physics, 1936, 4, 623).—By means of a 35-ft. fraction
ating column with alternate cones rotating, the ratio 
of the O isotopes in H , 0  was c h a n g e d  by a factor of 
three. J .  G. A. G.

P re p a ra tio n  of am idosu lphon ic ac id  and  im ido- 
su lphonates.—Sec this vol., 1237.

R eactions in  w hich  m e ta l a to m s a re  exchanged 
betw een a gaseous an d  a  so lid  phase . G. B e c k e r , 
E. H e r t e l , and C. K a s t e r  (Z. physikal. Chem.,
1936, 1 7 7 ,  213—223).—If  H 2 charged with HC1 is 
passed over Cr and then over Fe a t 950° the CrCl2 
first formed reacts with the Fe : Fe+CrClj:=FeClT+  
Cr. The Cr atoms formed on the surface of the Fe 
diffuse inwards, and new crystallites with a body- 
centred cubic lattice and consisting of a solid solution 
of Cr in Fe, apparently free from C, grow inwards from 
the surface; the depth of penetration may reach 1 
mm. In the spaces between the Cr-Fe crystallites 
and between these and the Fe crystallites C accumul
ates, forming a eutectic alloy containing Cr 5, C 5, 
Fe 90%. Cr may bo introduced into Ni and Co by 
a process similar to the above. R. C.

Effect of m o lecu la r n itro g en  on m olybdenum  
a t h ig h  te m p e ra tu re s . P. T g r y  and S. K r a u s z  
(Nature, 1936, 1 3 8 ,  331).—Heating Mo wires electric
ally in N2 a t  1300° raises the yield point and increases 
the extension of the wire under load. Cold-worked 
wires react more slowly with N2 than annealed. 
Deformation of nitrided wires restores the properties 
possessed prior to nitriding, but deformed nitrided 
wires revert to the nitrided stage after flashing even 
in A for 1—2 sec. Electrical resistivity is unaltered 
by nitriding. Heating in H 2 or in a vac. denitrides 
the wires. Contamination of the wire surface by C 
and the presence of traces of 0 2 and/or H 20  vapour 
in the gas retard penetration of N, into the wire.

L. S. T.
P re p a ra tio n  an d  d e te rm in a tio n  of elem entary  

fluorine. W. T. M il l e r ,  jun., arid L. A. B ig e lo w  
(J. Amer. Chem. Soc., 1936, 5 8 ,  1585—1589).— 
Apparatus and procedure for the prep, of F 2 and 
determination by absorption hi Hg are described.

E. S. H.
C om plex n ickel com pounds. I . F o rm atio n  

an d  solvation  of nickelous ch lo ride in  som e non- 
aqueous liq u id s . D. R. C h e s t e r m a n  and A. S. 
N ic k e l s o n  (J.C.S., 1936, 1300—1302).—The reaction 
between Ni and HC1 dissolved in various org. solvents 
has been studied. The reaction is more vigorous 
when the solvent is MeOH, EtOH, Pr“OH, Pr^OH, 
or AcOH than when it is E t20 , MeOAc, or EtOAc. 
No reaction takes place in CHC13, CC14, CS2, CBH c, 
PhN 02, or light petroleum. The following com
pounds were isolated; NiCl2,MeOH; NiCl2,2MeOH;

NiCL„EtOH; 2NiCl„Pr“OH; 2NiCl„Pr*OH;
2NiCl2AcOH; NiCl2,AcOH; NiCl2",Et20 ;

2NiCl2,MeOAc. “ C. R. H.
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Affinity. LXX. C om bination  of p allad ium  
and phosphorus. G. W ie h a g e , F. W eebk e , and 
W. B iltz [with K. Me ise l  and F. W iec h m a n n ] 
(Z. anorg. Chem., 1936, 228, 357—371).—Heating of 
Pd sponge in P vapour a t 600—700° yields PdP2. 
Thermal analysis of the system Pd-PdP2 indicates 
the existence of a very stable tripalladium -phosphide, 
Pd3P, the compound PdBP2, and a fi-mixcd crystal 
phase of mean composition Pd5P. M.p., v.p., and 
X-ray measurements indicate no compounds between 
Pd5P2 and PdP2. The physical properties of P d-P  
alloys of various compositions are described.

J . W. S.
C o-ordination com pounds of p la tinous halides 

w ith u n sa tu ra te d  su b stan ces .—See this vol., 1369.
A pplication of s ta tis tic s  to  q u an tita tiv e  an a 

lysis. A. A. B e n e d e t t i-P ic h l e r  (Ind. Eng. Chem. 
[Anal.], 1936, 8, 373—377).—A discussion.

E. S. H.
C alculation of m ean  e r ro r  in  conductom etric  

titra tio n . J . Mik a  (Z. anal. Chem., 1936, 106,- 
248—261).—A method for the convenient calculation 
of the true equivalence point, subjective errors being 
eliminated, is developed. J . S. A.

Isohydric  in d ica to r m eth o d  [for p a d e te rm in 
ation]. S. S t e n e  (Ind. Eng. Chem. [Anal.], 1936, 8, 
398—399).—Modified procedure is described.

E. S. H.
Use of ad so rp tio n  in d ica to rs  in  ac id im etry  and  

a lk a lim etry . S. N. R oy  (J. Indian Chem. Soc.,
1936, 13, 486—487).—H N 03 or AcOH can be deter
mined by titration with NaOH in presence of Pb(N 03)2 
and fluorescein or eosin. A slight excess of alkali 
ppts. Pb(OH),, which adsorbs fluorescein or eosin, 
giving characteristic, coloured dye complexes.

E. S. H.
M icro -determ ination  of active hydrogen  w ith  

d eu terium  oxide. R. J . W illiam s (J. Amer. Chem. 
Soc., 1936, 58, 1819—1820).—The substance is dis
solved in D ,0 , evaporated to dryness, and the increase 
of wt. due to replacement of active H by D deter
mined. Results are given for liydroxyproline and 
CO(NH2)2. E. S. H.

D ete rm ination  of hydrogen , ca rbon  m onoxide, 
and m eth an e .—See B., 1936, 931.

Q ualita tive m icro -analysis  by electro lysis and  
spec trog raphy . A nalysis of a  m ine w a te r.—See
B., 1936, 1022.

S ignificance of sp ec tru m  analysis for w a te r
w orks.—See B., 1936, 1022.

T itra tio n  of chloride ion w ith  m ercu ric  n itra te  
so lutions, u sing  d iphenylcarbazide ind icato r.
I. R o berts (Ind. Eng. Chem. [Anal.], 1936, 8, 365— 
367).—Within a definite range of [H*], the procedure 
gives an accuracy of about 0-3%. HgO can be used 
as a primary standard in the prep, of the Hg(N03)2 
solutions. E. S. H.

A ccuracy of th e  po ten tiom etric  iod ide-silver 
titra tio n . I. M. K olthoff and J . J . L in g a n e  (J. 
Amer. Chem. Soc., 1936, 58, 1524—1528).—The error 
is 0-1% a t room temp., 0-048% a t 70°, and 0-017% 
at 90°. At the equivalence potential the ppt. con-

tains an excess of I', due to adsorption. Titration 
a t 90° is recommended. E. S. H.

D ete rm ination  of m ic ro g ra m  q u an titie s  of 
iodine. R. H. H a m ilt o n , jun. (J. Amer. Chem. 
Soc., 1936, 58, 1592—1594).—103' can be reduced 
quantitatively in hot alkaline solution by N2H4,H3S04. 
K I can be extracted with EtOH from a saturated 
solution of K2C03. E. S. H.

D ete rm ination  of free an d  com bined  iodine in  
[pharm aceu tica l] iodine p re p a ra tio n s .—See B., 
1936, 1016.

M icro -d e term in atio n  of iodine and  iodides.
G. E n d r e s  and L. K a u fm a n n  (Z. physiol. Chem.,
1936, 243, 144—148).—The procedure (A., 1935,1167) 
used for the determination of NH2OH has been 
adapted for the determination of 10~5—lO ^V-I (error 
about 2%) and of I ' in concns. > 10-5iV, the concn. 
of the dye produced being determined by means of a 
photometer. In the determination of I ' the liberated
1 must be separated from excess of I ' by distillation.
The concn. of the dye should be > 2 x l 0 *5 mol. per 
litre. W. McC.

M icro -d e term in atio n  of fluorine. E lim in a tio n  
of effect of ch lo ride . W. D. A rm strong  (Ind. Eng. 
Chem. [Anal.], 1936, 8, 384—387).—Modified pro
cedure, based on titration with Th(N03)4, but using 
aq. instead of alcoholic solutions, is described. The 
F  contents of dental enamel, dentine, and inorg. 
phosphates have been determined. E. S. H.

Sod ium  hyposu lph ite  so lu tions fo r th e  ab so rp 
tion  of oxygen. D. Q uig gle  (Ind. Eng. Chem. 
[Anal.], 1936, 8 , 363).—Na2S20 4 solutions are un
stable ; only freshly-prepared solutions are useful for
0 2 absorption. E. S. H.

D eterm in ing  oxygen in  boiler-feed w a te r.—See
B., 1936, 911.

[Detection of] n itro u s  and  n itr ic  ac ids in  
d rin k in g  w a te r.—Sec B., 1936, 957.

D ete rm ination  of n itr ite s  in  p resence of n itra te s  
and  of c e rta in  o rgan ic  su b stan ces .—See B., 1936, 
985.

B enzidine phosphom olybdate an d  its  use  for 
the  co lo rim etric  d e te rm in a tio n  of phosphoric  
acid. H. E t ie n n e  (Bull. Soc. chim. Belg., 1936,45,
516—538).—Benzidine phosphomolybdate has the 
formula 3C1?H ,2N2,2H3P 0 4,24Mo03,22H»0. The P  is 
pptd. in this form in HC1 solution and the ppt. is 
dissolved by heating with 2% aq. N2H4,H2S04. The 
resulting biue solution is matched against standards 
prepared from pure phosphomolybdic acid by treating 
with aq. N2H4,H2S04. 0-2—-1-5 mg. of P per 100 c.c. 
may be determined. As does not interfere. Details 
are given for the determination of P  in cast Fe, steel, 
minerals, red Cu, and bronze. H. J . E.

M odifications of th e  G utzeit m eth o d  for 
d e te rm in a tio n  of a rsen ic . H. F. Cro ssl ey  
(J.S.C.I., 1936, 55, 272— 276t );— The Gutzeit
apparatus is modified by the provision of a water 
cooling-jacket around the staining chamber and a 
suitable stand to ensure rigidity. Optimum conditions 
have been determined.
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R apid  co lo rim etric  d e te rm in a tio n  of silicon  in  
steel.—See B., 1936, 994.

V olum etric d e te rm in a tio n  of p o tass iu m  by  the  
sod ium  co b a ltin itrite  m eth o d . K . S u z u k i  and 
M. K e n jo  (Rept. Govt. Sugar Exp. Sta., Formosa,
1935, No. 2, 45—55; Internat. Sugar J., 1936, 38,
270).—A modification of the Jendrassik and Takacs 
method (cf. A., 1935, 134) is described; the cobalti
nitrite ppt. separated by centrifuging is dissolved in 
H 2S04, treated with dil. aq. KM n04, K I added, and 
the liberated I  titrated with Na2S20 3. J . P. 0 .

D e te rm in a tio n  of sod ium  in  h ig h  a lum inous 
m a te r ia l. H. V. Ch u r c h il l , R. W. B r id g e s , and 
A. L. Mil l e r  (Ind. Eng. Chem. [Anal.], 1936, 8, 
348—349).—Modified procedure, using NH4F  as 
fusion reagent, is described. E. S. H.

R ap id  evaluation  of sod ium  silica te .—See B.,
1936, 931.

S ensitiveness of m ag n esiu m  u ran y l acetate  
re ag en t to  so d iu m  an d  p o tass iu m . C. H. Gr e e n e  
(Ind. Eng. Chem. [Anal.], 1936, 8, 399—400).—Tho 
influence of the vol. ratio of reagent and test solutions 
and of the addition of EtOH has been investigated.

E. S. H.
D e te rm in a tio n  of sod ium  an d  p o tass iu m  in 

inso luble silica tes. C. C. Mil l e r  and F. T r a ves 
(J.C.S., 1936, 1390—1394).—The silicate is de
composed by tho Lawrence Smith method. Na is 
pptd. as Na Zn uranyl acetate (cf. A., 1928, 859). Ca 
interferes, and double pptn. is necessary. K  is 
determined as KC104 after removal of C a/N a, and 
S04", preferably by preliminary pptn. of K  Na 
cobaltinitrite, which is treated with HC104, and 
interfering perchlorates arc extracted with EtOAc- 
BuaOH. A. J . E. W.

Q uantita tive  sep a ra tio n  of lith iu m , w ith  re fe r
ence to  its  d e te rm in a tio n  in  inso lub le silica tes.
C. C. Mill er  and F. T ra v e s  (J.C.S., 1936, 1395— 
1399).—Li may be determined as Li Zn uranyl acetate, 
LiZn(U02)3(0Ac)9,6H20 . Conditions for complete 
pptn. are crit. Na interferes, and is removed by 
extracting LiCl and CaCl3 from the mixed anhyd. 
chlorides with isoamyl alcohol or COMe2; with the 
former double pptn. is advisable, owing to interference 
of Ca when present in large quantity. A procedure 
is given for tho determination of Na, K, and Li 
in silicates (cf. preceding abstract). A. J . E. W.

Q ualita tive analysis  of th e  a lk a lin e-earth  and  
a lk a li g ro u p s. C. H. Gr e e n e  (Ind. Eng. Chem. 
[Anal.], 1936, 8, 346—348).—A system suitable for 
laboratory classes is described. " E. S. H.

T est-tu b e  flam e te s t  app lied  to  th e  r a r e r  
elem en ts. A. R. Cla rk  (J. Chem. Educ., 1936,13, 
3S3—384; cf. A., 1935, 1093).—Characteristic flames 
or residues given by Li, Rb, Cs, Au, Be, B, Sc, In, 
Tl, Ti, Zr, Ge, Mo, U, Se, and Te are described and 
sensitivities recorded. The method is especially 
applicable to a final identification after the usual 
group separations. L. S. T.

D ete rm in ing  h a rd n ess  of w a te r.—See B., 1936, 
1022.

Q ualita tive ana lysis  of th e  am m o n ia  and 
am m o n iu m  sulphide g ro u p s an d  of phosphoric 
acid . W. F lscher, W. D ie t z , K. B r u n g e r , and H. 
Gr ie n e is e n  (Angew. Chem., 1936, 49, 719—731).— 
An excess of F e  is added, and then aq. NILg. Tho 
ppt. is dissolved in HC1, F o is extracted with E t20, 
and Zr, Ti, La, and any co-pptd. Zn, Mn, Co, Ni, 
Ca, etc. are then pptd. with N a 0 H + H 20 2. Cr, V, 
and U are pptd. by treating the filtrate with HC1, 
Na2S20 4, and NaOH successively. P  and W are 
pptd. from the remaining solution by means of Bad.,. 
Subsequent separations of the sub-groups so obtained 
follow usual lines. The schcme is expeditious and 
minimises the loss by adsorption on earlier ppts. of 
elements present in small amounts. J. S. A.

A nalysis of ca tions of th ird  and  second [fourth] 
g ro u p s in  p resence of p h osphate  ion. V. J.
P et r a sc iien j  (Z. anal. Chem., 1936,106, 241—243).— 
After pptn. of the second analytical group, (NH4)2S 
and (NH4)2H P 0 4 are added. The ppt. is rcdissolved 
in dil. HCf, and Cr and Mn are oxidised completely 
either by Na2C03+ B r-H 20 , or by Na20 2. The ppt. 
is treated with AcOH to dissolve Mg, Ca, Sr, and Ba. 
Subsequent separations are orthodox. J . S. A.

S p ec tro g rap h ic  m ic ro -d e te rm in a tio n  of zinc.
A. P. V a n sel o w  (Ind. Eng. Chem. [Anal.], 1936,
8, 400).—A correction (cf. this vol., 1308). E. S. H.

E lec tro ly tic  m ic ro -d e te rm in a tio n  of zinc and 
i ts  app lica tion  to  b ra s s .  P. W e n g e r , C. Cimer- 
m a n , and G. T sc h a n u n . V olum etric  m icro 
d e te rm in a tio n  of zinc. C. Cim er m a n  and P. 
W e n g e r  (Arch. Sci. phys. nat., 1936, [v], 18, 
Suppl., 113—116, 116—119).—Practical details arc 
described; calc, and experimental results are in 
agreement. N. M. B.

P re p a ra tio n  an d  som e an a ly tica l applications 
of 2 : 7 -d iam inofluorine. E. L. N in o  and F. 
Calvert  (Anal. Fis. Quim., 1934, 32, 698—701).— 
An improvement of the technique of Schmidt et al. 
(A., 1931, 1045) is described. The use of 2 :7 - 
diaminofluorene (I) is preferred to H 2S for detection 
of Cd after removal of Cu by means of KCNS. In  a 
solution containing 0-2—0-6% of Zn with added EtOH 
the Zn is determined by addition of (I) in EtOH; 
the ppt. is dried at 90°. The error is >  1 part in 1000. 
(I) is suitable for the detection of blood peroxidases 
(cf. Schmidt et al., A., 1932, 242) but not for 
determination of Zn in presence of Al or of Cd or Cu.

F. R. G.
C ause of co n tam in atio n  of p rec ip ita te s . II. 

P rec ip ita tio n  p rocesses involving lead  salts.
Z. K araoglanov  (Z. anal. Chem., 1936, 106, 262— 
272; cf. this vol., 1220).—Further data for Pb sails 
are reviewed, and advanced in support of the author’s 
theory of contamination by secondary reaction pro
ducts. The known compounds Pb(OH)X (X=C1, 
Br, I, CNS) are considered to be such secondary 
products. Their formation involves the partly ionised 
complexes PbX ’ and the degree of contamination 
follows tho extent to which such complexes are 
present in solution; e.g., contamination with PbBr2>  
PbCl,>Pb(CNS)2> P b I2>Pb(OAc)2= 0 . J . S. A.



X GENERAL, PHYSICAL, AND INORGANIC CHEMISTRY. 1353

D eterm ination  of m eta llic  copper in  cup rous 
oxide-cupric oxide m ix tu re s . L. C. H u rd  and 
A. R. Cla rk  (Ind. Eng. Cliem . [Anal.], 1936, 8 , 380—  
382).—Cu20  is sol. in cold aq. NH;), CuO is slightly 
sol., and Cu insol. Addition of N2H4,H2S04 causcs 
reduction of any Cu" entering the solution and 
prevents reaction between Cu" and Cu. In  a C02 
atm. the Cu-CuO mixture may be isolated and Cu 
determined by direct dissolution in F eO o + H d , 
followed by titration with K^C^O?. E. S. H.

E lectro ly tic app lica tion  of hydrobrom ic acid 
test fo r copper. G. W. B a k e r  (Analyst, 1936, 61, 
603—604).—0-0002 mg. of Cu per sq. mm. on a steel 
surface may be detected by using the steel as anode, 
with a P t wire cathode tipped with cotton-wool which 
is moistened with aq. KBr. Traces of Cu produce a 
purple-red stain. J . S. A.

D eterm ination  of m erc u ry  in  a ir  and  ab so rp 
tion of m e rc u ry  v ap o u r by m ean s of m etallic  
gold. V. Ma je r  (Coll. Czech. Chem. Comm., 1936, 
8, 339—348).—Air is passed a t a known rate through 
glass tubing containing Au leaf. One end of the tubing 
is then sealed and the other drawn out into a fine 
capillary. On distilling, the Hg condenses in the 
capillary and is dissolved in Cla-HoO and either 
determined colorimetrically or repptd. on Fc wire, 
redistilled in a fine capillary, and determined micro- 
metrically. The determination of Hg by condensing 
in liquid air has also been investigated. C. R. H.

Effect of a lu m in iu m  on the  flam e sp ec tra  of the  
alkaline e a r th s . D e te rm in atio n  of a lum in ium . 
R. L. Mitc h ell  and I. M. R o bertso n  (J.S.C.I., 1936, 
55, 269— 272t ).— The presence of A1 reduces the 
intensity of the flame emission lines of Ca and Sr. 
This reduction depends on the relative amounts of 
Ca and Sr present; with sufficient Sr in the solution, 
A1 does not appreciably affect the Ca emission and 
vice versa. The Ca or Sr depression may be used as 
an indication of the amount of A1 present.

S ep ara tio n  an d  d e te rm in a tio n  of a lu m in iu m  
and zinc. F . H . F is h  and J . M. S m i t h , jun. (Ind. 
Eng. Chem. [Anal.], 1936, 8, 349—350).—A1 is pptd. 
as Li aluminate from solutions containing NII4OAc; 
Zn is determined in the filtrate as Zn2P„07.

“E. S. H.
Arc sp ec tro g rap h ic  d e term in a tio n  of in d iu m  in  

m inera ls, and  assoc ia tion  of in d iu m  w ith  tin  and  
silver. F. M. B r e w e r  and E. B a k e r  (J.C.S., 1936, 
1286— 1290).—Known sources of In  are reviewed. 
The In  content of certain Sn, Sb, Ag, Zn, Mn, and Fe 
minerals, and of specimens of Sn, Cd, and CdO, has 
been determined spectrographieally by the persistence 
method. Sn ores, particularly sulphides (cylindrite,
0-1—1% In ; franclceite, max. 0-1% In), and com
mercial Sn contained appreciable quantities of In, 
suggesting a fairly general association of In with Sn. 
Association in other cases is more sp. Some ehaleo- 
pyrite samples contained an estimated max. of 0-1% 
In. A. J . E. W.

Chem ical concen tra tion  of g a lliu m , in d iu m , 
thallium , g e rm a n iu m , an d  rh en iu m , in  th e ir  
determ ination  in  oxide and  su lph ide o res .—See
B., 1936, 931.

D ete rm ination  of fe rrocyanide ion  by m ean s  of 
lu teocobaltam m ine ch lo ride . W. A. H y n e s , M. G. 
Malk o , and L. K. Y a n o w sk i (Ind. Eng. Chem. 
[Anal.], 1936, 8, 356—357).—Fe(CN)e""  is determined 
by igniting the pptd. [Co(NH3)fi]4[Fe(CN)8]3 and 
weighing the residue as 8Co30 4+ 9 F e0 3. The pro
cedure is suitable in absence of Cr04", Cr20 7", and 
V03'. E. S. H.

M acro-detection  of cobalt. I. F. P. D w y e r  
(J. Proc. Austral. Chem. Inst., 1936, 3, 239—244).—
1 part of Co in presence of 1000 parts of Fo may be 
detected as (NH,)2Co(CNS)4, which may be extracted 
with C5H j,-0 H + E t20 , by adding NaNH4H P 0 4 until 
the Fe(CNS)3 coloration is destroyed. Decolorisation 
with KHF2+ aq . NH3 is applicable, but less sensitive.

J . S. A.
O xidation -reduction  in d ica to rs  fo r use  w ith  

d ich rom ate . II . S. Coiibn [with R . E. O e s p e r ] 
(Ind. Eng. Chem. [Anal.], 1936, 8, 364—365).—The 
prep, and use as indicators of NiIPh-C(;H 4-SO.iNa, 
NHPh*C6H3Me-S03Na, and Na diphenylbenzidine- 
monosulphonate are described. E. S. H.

D ete rm ination  of ch ro m iu m , v anad ium , and  
m olybdenum  in  silicate rocks. E. B. S a n  de ll  
(Ind. Eng. Chem. [Anal.], 1936, 8, 336—341).—After 
decoinp. of the rock with Na2C03 in the usual way,
V is determined with phosphotungstic acid after 
separation from Cr with 8-hydroxyquinoline (I). In 
neutral or slightly acid solutions, Vv reacts with (I) 
to give a compound which can be extracted from the 
aq. solution with CHC13, whereas CrVI does not react 
and remains in the aq. layer. Diphenylcarbazide is 
used as the reagent for Cr, after separation from Y. 
Mo is determined by the SnCl2-K CNS-Et20  procedure 
without previous separation. The method is suitable 
for determining 0-001% of Cr or V, and 0-0001% of 
Mo in a 1-g. sample. E. S. H.

D eterm ination  of ch ro m iu m  and  iro n  in  ta n 
n ing  so lu tions and  in  lea th e r.—See B., 1936, 948.

R educing action  of m ercu ry . II . S tab ility  of 
qu inquevalen t m olybdenum  so lu tions. D eter
m in a tio n  of m olybdenum  by red u c tio n  w ith  
m erc u ry  and  ti tra tio n  w ith  eerie su lphate . N. H.
F ur m an  and W. M. Mu r r a y , jun. (J. Amer. Chem. 
Soc., 1936, 5 8 , 1689—1692; cf. this vol., 574).—Mov 
solutions are sufficiently stable in air a t room temp, 
to be used in analytical procedures which are com
pleted in a few hr. MoVI is quantitatively reduced to 
Mov  by shaking with Hg in presence of 2—3-5Ar-HCI. 
Mov can be titrated with Ce(S04)2 a t room temp., 
using the o-phenanthroline-Fe" complex indicator.

E. S. H.
P rec ip ita tio n  of u ra n iu m , and  its  separa tion  

fro m  a lk a lin e-earth  m e ta ls  by  m ean s of pyrid ine.
E. A. Ostroum ov (Z. anal. Chem., 1936, 106, 244— 
248).—C5H 5N ppts. U quantitatively as II2U20 7 from 
solutions of’ U 02u  salts. The presence of NH4 salts 
is advantageous; in presence of much S04" a large 
excess of C5H 5N is nceessary. Separation from Ca, 
Sr, and Ba is quant. J . S. A.

U se of n itropheny larsin ic  ac id  as a re ag en t io r  
tin . B. T o u g a r in o ff  (Bull. Soc. chim. Bclg., 1936, 
45, 542—544).—N 02-CcH4-As03H2 (0-8% aq. solu-
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tion) gives a white flocculent ppt. with Sntv in HC1 or 
H2S04 solution on boiling. 0-0001 g. of Sn m ay he 
detected in 20 c.c. of solution. Hg11, Cu, Ni, Co, 
Mn, Fe, Cr, Zn, Ba, Sr, Ca, Mg, Bi, and Sb do not 
interfere. H. J . E.

C olorim etric  d e te rm in a tio n  of tita n iu m . M. 
S ch en k  (Helv. Chim. Acta, 1936, 19, 1127—1135).— 
Substances containing a phenolic OH give with TiIV 
in conc. H 2S04 in intense red coloration. The 
intensity decreases with time after 2 hr. The use of
o-OH-C0H4-CO2H  permits the determination of 
Ti in solutions containing 0-2—40 mg. of TiOa per 
litre. The reaction is not affected by other cations, 
but HNO, and H N 03 must be absent. Operative 
details are given. F. L. U.

S pecial reac tion  of N . A. T ananaev  and  A. V. 
T ananaeva for z ircon ium . I. P . A lim a r in  (Z. 
anal. Chem., 1936, 106, 276—279).—The reaction, in 
a more sensitive form, was described by Lundell and 
Knowles (A., 1920, ii, 60). J . S. A.

D etection of m in u te  q u an titie s  of th o riu m  in  
com m on m a te r ia ls . R. D. E v a n s , G. D. F i n n e y , 
A. F. K i p , and R. Mu g el e  (Physical Rev., 1935, [ii], 
47, 791—792).—The Th emanation flow-technique is 
inherently inefficient. Four new methods involving 
counting of a- or y-rays have been developed. Applied 
to a series of Sierra Nevada igneous intrusive rocks 
they indicate tha t the Th : U  ratio is >  previously 
supposed. L. S. T.

D ete rm ination  of b ism u th  as phosphate . W. C.
B la sd a le  and W. C. P a r le  (Ind. Eng. Chem. [Anal.], 
1936, 8, 352—353).—The procedure is accurate when 
pptn, is from solutions which contain no Cl' or S04", 
and are approx. 0-2-M with respect to H N 03, and 
approx. 0-0653/ with respect to (NH4)2H P 04. Na‘, 
K \  Mg", Zn” , Cu", or Ca" do not interfere; Cd" 
and especially Pb" interfere. Co-pptn. of basic salts 
is avoided by adjusting [IT] and pptg. from a hot 
solution and digesting for 1 hr. a t 80°. E. S. H.

S ep ara tio n  an d  d e te rm in a tio n  of b ism u th  w ith  
gallic acid . L. K ie f t  and G. C. Ch a n d l e e  (Ind. 
Eng. Chem. [Anal.], 1936, 8, 392).—Pptn. with gallic 
acid a t 70° serves to separate and determine Bi in 
3% aq. H N 03 in presence of Pb, Cd, Chi, Zn, Al, Cr, 
Fe, Ni, Ba, Ca, Na, and K , but not Sb, Hg, Sn, 
or Ag. E. S. H.

A naly tica l ch em istry  of ta n ta lu m , n iob ium , 
an d  th e ir  m in e ra l associa tes. XXXII. P h o s
p h o ru s , vanad ium , and  a  tan n in  p rec ip ita tio n  
se rie s . W. R. Sch o eller  and H. W . W e b b  (Analyst, 
1936, 61, 585—590).—(a) Small amounts of P, carried 
down with Ta20 5 and Nb20 5 on tartaric hydrolysis, 
are separated by fusion with NaOH followed by 
extraction with aq. NaCl. Na3P 0 4, but no Ta or 
Nb, dissolves. (6) V may bo separated from Ti and 
Ta by twofold pptn. with tannin (I) from (NH4)2C20 4 
solution half-saturated with NH4C1. Ti and Ta are 
first pptd. by ( I ) ; V only on addition of excess of 
N II3. Pptn. of Nb does not occur, or is incomplete.
V is separated from Ta and Nb in tartrate solution, 
by addition of (I)+ N H 40Ac to the neutralised (NH3) 
filtrate from the tartaric hydrolysis of Ta20 5 and 
Nb20 5. The ppt. is fused with K H S04, extracted

with (I )+ H 2S04, and repptd. by addition of cin
chonine hydrochloride. V in the filtrate is pptd. on 
adding NH40Ac. (c) Pptn. by (I), in decreasing 
acidity of solution, follows the order Ta, Ti, Nb, V, 
Fe, Zr, Hf, Th, U, AL Neighbouring metals cannot 
be separated by fractional pptn. with (I).

J . S. A.
D ete rm ination  of ir id iu m  by  titra tio n  with 

p o tass iu m  ferrocyan ide. A. A. Gr u n b e r g  and 
J . L. Mic h el is (Compt. rend. Acad. Sci. U.R.S.S., 
1936, 2, 179—181).—By titration in H 2S04 solution, 
IrIV in the form of (IrCl6)" can be determined with 
as great accuracy as by Mohr’s salt. W. R. A.

P o rtab le  a ra d ia n t convection p y ro m ete r. F. T.
B a r r  and R. F. B er g er  (Ind. Eng. Chem. [Anal.], 
1936, 8, 393—395).—Apparatus and technique are 
described. E. S. H.

S ensitive th e rm o -reg u la to r. L. D. G oodhue 
(Ind. Eng. Chem. [Anal.], 1936, 8, 387).—Sensitivity 
is increased by employing the principle of the differ
ential manometer. A range of 0-05° is sufficient to 
make and break the electrical contact. E. S. H.

P la tin u m  re s is tan ce  th e rm o m e te r as a  second
a ry  te m p e ra tu re  s ta n d a rd  betw een 14° and 
90° ab s. F. H e n n in g  and J . O tto  (Physikal. Z., 
1936, 37, 639—641).—For the calibration of a Pt 
resistance thermometer, five fixed points are required, 
according to the equation previously derived (this 
vol., 1190). Suitable points are tho normal b.p. of 
0 2, the triple point of H 2, the normal b p . of H 2, the 
triple point of N2, and the $-y  transition point of
0 2. The comparison of tho resistance ratios of
different P t thermometers with each other is con
sidered. A. J . M.

G as fu rnace  w ith  te m p e ra tu re  contro l. 1).
v a n  D u y n  (Chem. Weekblad, 1936, 33, 562).—The 
inner tube of a van den Berg furnace (A., 1934, 162) 
is enclosed in a brass tube provided with a hole for 
carrying a thermocouple. Uniform temp, from 500° 
to 800° can bo obtained. S. C.

D ete rm ination  of th e rm a l expansion  of liquids 
w hen observation  is h in d ered  by th e  tem peratu re  
b a th . A. L am bertz (Chem.-Ztg., 1936, 60, 755— 
756).—An Archimedean method is described, the 
change in apparent wt. of a submerged glass body 
being determined. J . S. A.

L im itin g  sensitiv ity  of a  ra d io m e te r depending 
on th e  p rinc ip le  of th e  g as  th e rm o m ete r . M.
V ein g ero v  (Compt. rend. Acad. Sci. U.R.S.S., 1936,
3, 119—122).—A radiometer operating by the thermal
expansion of gas heated by incident radiation is 
theoretically more sensitive than other types of 
instrument. A. J . E. W.

S .N .P . P h o to -d en sim ete r [photom eter]. A. 
F atjre and P allit (Ann. F alsif., 1936, 29, 393—401).

E. C. S.
C h ris tian sen  filte rs  as  p o la rise rs . H. W.

F arw ell  (P hysical R ev ., 1936, [ii], 50, 486).— 
F ibres o f v iscose  and  silk, w ound on  a fram e, were 
used as dou b ly  refracting crystals, and, im m ersed in 
CS2-C 8H 6, transm itted  green polarised ligh t horizont
a lly  and blue polarised perpendicularly. N. M. B.
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Fram es fo r p ro tec tin g  and  rep a irin g  Lovibond 
colour g lasses. E. F r e y e r  (Oil and Soap, 1936,13, 
234—235).—Whole or broken glasses are mounted 
in light A1 slide-holders, with a central window.

E. L
Sim plified and  im proved  cell fo r liqu ids in  the  

in terferom eter. J . W . McB a i n , T. F . F o r d , and
G. F . Mills (Rev. Sci. In s tr , 1936, [ii], 7, 341— 
342).—The cell is of block Ag, bored with two tunnels 
to contain the liquid and carry the light rays; it is 
suitable for small quantities of liquid, and evaporation 
difficulties are obviated. N. M. B .

[Q uantita tive] sp ec tru m  analysis u sin g  em is
sion sp ec tra . J . E . Mills (J. Proc. Austral. Chem. 
Inst., 1936, 3, 245—250).—The technique of the Ger- 
lach internal standard method is described.

J . S. A.
A p p ara tu s  fo r ra p id  s tu d y  of ab so rp tio n  and  

ro ta to ry  pow er in  the  u ltra-v io le t. P. Ge st e a u  
(J. Pharm. Chim., 1936, 24, [viii], 201—209).—An 
ultra-violet spectrograph with polariser attachments 
is described. I t  may be employed either for quant, 
absorption measurements or for determination of 
<x. W. 0. K.

A nom alous d iffraction  g ra tin g s . U . F ano  
(Physical Rev., 1936, [ii], 50, 573; cf. Wood, this 
vol., 128; Strong, ibid., 399).—Theoretical.

N. M. B.
M ethod fo r accu ra te  titra tio n s . D. B. P all 

(Canad. J . Res., 1936, 14, B, 299—300).—A colour 
comparator is described in which the two tubes on the 
one side contain H aO and the coloured solution under
going titration, respectively, whilst those on the other 
side contain a solution buffered to the required end
point p a and the indicator, and the original solution, 
without indicator, respectively. The light used is 
filtered to the colour of the indicator in the buffered 
tube. The apparatus is of particular use in titration 
of weak acids with weak bases in coloured solutions.

J . W. S.
y-Ray sensitiv ity  of tu b e  coun ters  an d  the  

m easu rem en t of th e  th o riu m  content of rocks.
R. D. E v a n s  and R. A. Mug ele  (Physical Rev., 1935, 
[ii], 47, 427).—Factors affecting sensitivity are dis
cussed. The feeble y-radiation from the radioactive 
impurities in ordinary granitic rocks can be directly 
measured with the highly-sensitised counters de
scribed. ' L. S. T.

C ounter-contro lled  cloud ch am b ers . J. C. 
Street  and E. C. S te v e n so n  (Rev. Sci. Instr., 1936, 
[ii], 7, 347—353).—The design and operation of two 
cloud chambers of the pneumatic rubber diaphragm 
type are described. One is cylindrical for use with 
a large electromagnet, and the other is a rectangular 
one of wood for cosmic-ray shower studies. The 
expansion ratio is determined by the separation of 
rigid diapliragm stops. N. M. B.

Check valve fo r w ash  b o ttle s . F . H. S m ith  
(Ind. Eng. Chem. [Anal.], 1936, 8, 400). E. S. H.

G as-abso rp tion  vessels. W. M. M a r t in  (Ind. 
Eng. Chem. [Anal.], 1936, 8, 395—396).—A scrubber 
and a quant, absorption vessel are described.

E. S. H.

Spindle fo r in su la tin g  w ires . J . M. S t u r t e - 
va n t  (Ind. Eng. Chem. [Anal.], 1936, 8, 341).

E. S. H.
A p p ara tu s  fo r p rod u c tio n  of m eta llic  a d so rp 

tion  pow ders u n d er n itro g en  an d  o th e r gases.
F. D u r a u  (Physikal. Z., 1936, 37, 684—6S8).—An 
apparatus for the prep, of powders of hard or soft 
metals for adsorption and catalysis is described.

A .J .M .
S ensitive  m a n o s ta t fo r low  p re s su re s  and  its  

app lica tion  to  th e  ad so rp tio n  of hyd ro g en  and  
d eu te riu m  on copper. T. S o ller , S . Goldavasser, 
and R. A. B e e b e  (J. Amor. Chem. Soc., 1936, 58, 
1703—1706).—Apparatus for the control of gas 
pressures to +0-005 mm. a t any pressure is described. 
Provision is made for the continuous reading of the 
vol. of gas entering the system during adsorption. 
The rates of adsorption of H 2 and D , by Cu a t 0° 
and 2-63 mm. are in the ratio 3-35 : 1; the difference 
in activation energies of adsorption is 0-48 kg.-cal. 
The temp, inversion in the ratio of adsorbability of 
H 2 and D2 has been confirmed. E. S. H.

A p p ara tu s  fo r d ialysis , e lec trod ia lysis, 
osm osis, e lec tro-osm osis, filtra tion , an d  e lec tro 
filtra tio n . M em brantclter G .m .b .H . (Chem.-Ztg., 
1936, 60, 767). E. C. S.

P n eu m atic  tro u g h . W . H , P o w ers and J. 
W aclaw ik  (J. Chem. Educ., 1936, 13, 375).

L. S. T.
V acuum  centrifuge. E. G. P ic k el s  (Physical 

Rev., 1935, [ii], 47, 797).—Developments and im
provements are outlined (cf. ibid., 336). L. S. T.

C entrifuging  in  ro ta tin g  hollow  cylinders. 
M. S c h le sin g er  (Nature, 1936, 138, 549—550).— 
A new technique for the fractionation of highly 
disperse systems using relatively' moderate centri
fugal forces is described. L . S . T.

H ard n ess  te s te r  fo r m icroscop ical objects.
E. M. H. L ip s  and J . S ack (Nature, 1936, 138, 328— 
329).—Inclusions and structural elements of metallo- 
graphic specimens may be identified by measurement 
of their hardness. A hardness tester attached to a 
microscope is described, and its use is illustrated by' 
reference to a Cu-Al alloy and pearlitic cast Fe con
taining P. L . S. T.

[Sm all] hydrogen  su lph ide g en e ra to r. E. 
Glasgow  (J. Chem. Educ., 1936,13, 382). L. S. T.

A ction of fum e-ch am b ers. E. B r e z in a , W . 
S chm idt , and W . S ciiw abl  (Arch Gewerbepath. 
Gewerbehyg., 1935, 6, 171—178).—Observations of 
the behaviour of fumes in different models of fume- 
chambers indicate the design necessary for max. 
efficiency. M. A. B.

A pproach  to w ard s  th e  lim it in  the p rocess of 
ex trac tio n . C. W . Gr if f in  and M. v o n  S aa f  
(Ind. Eng. Chem. [Anal.], 1936, 8, 358—360).—E x
perimental data for the extraction of solutes from one 
solvent by another solvent are in agreement with 
theoretical predictions (ef. B ., 1934, 223). E. S. H .

Special head  fo r K jeldahl d istilla tio n  a p p a r
a tu s . C. E. W e a k l e y , jun. (Ind. Eng. Chem. 
[Anal.], 1936, 8 , 367). E. S. H .

/
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O rig in  of m o d ern  chem ica l sym bo ls and  
fo rm uke. J . R. P a r tin g to n  (Chem. and Ind., 1936, 
759—762).

S a in t V incent de P a u l an d  th e  a lch em ist. F.
W a l k e r  (J . Chem. Educ., 1936,1 3 , 353—357).

L. S. T.

Jo a n  B a p tis ta  v an  H elm on t. J . R. P a r tin g to n . 
Val H e lm o n t’s  ice an d  w a te r  experim ents.
T. S. P atte r so n  (Ann. Sei., J936, 1, 359— 384,
462—467).—Historical.

N a tu ra l classification  of chem ical substances. 
R. H ooykaas (Chem. Weekhlad, 1936, 3 3 , 599— 
610).—A lecture.

G eochem istry.
A tm o sp h eres  of th e  fixed s ta r s .  H. L am- 

br ec h t  and B . J u n g  (Naturwiss., 1936, 2 4 , 577—
582).— A  review . A . J . M.

C om position of th e  p lan e ta ry  nebulae. T. L.
P ag e  (Nature, 1936, 1 3 8 , 503—504).—Relative 
abundances of N, 0 , A, Ne, and S in N.G.C. 7662 
and N.G.C. 7027 have been calc. The high abundances 
of Ne and A relative to 0  are discussed. L. S. T.

O xygen con ten t of th e  s tra to sp h e re . E.
R e g e n e r  (Nature, 1936, 1 3 8 , 544).—The vol.-% of
0 2 decreases from 20-89±0-05 a t 14-5 km. to 20-39±
0-05 a t 28—29 km. L. S. T.

Ozone a s  a  h ea tin g  fac to r in  th e  a tm o sp h ere .
R . P e n n d o r f  (Nature, 1936, 1 3 8 , 247).—The heating 
effect due to  0 3 is calc, for various atm. layers. A max. 
occurs a t a height of 50 km. where tho heating is 
approx. 10 times the cooling effect. L. S. T.

Size of a tm o sp h eric  nuclei : deductions fro m  
m easu rem en ts  of th e  n u m b er of ch a rg ed  an d  u n 
charged  nuclei a t  Kew o b se rv a to ry . H . L . W rig h t  
(Proc. Physical Soc., 1936, 4 8 , 675—689).—Formulae 
are discussed for determining the size of condensation 
nuclei from observation of tho concn. in the atm. 
of charged and uncharged nuclei and of the no. of 
small ions of either sign, assuming combination by 
collision between small ions and uncharged nuclei 
to be the result of Brownian movement of the former. 
Assuming th a t the mass of a small ion is equal to that 
of 11 H 20  mols., for R.H. <80%  the nuclear radius 
is approx. 3 x l0 -6 cm., rising to 4-5x10'° cm. for 
89% R.H. On Kohler’s theory of the growth of 
nuclei in an atm. of increasing R.H., and if the 
hygroscopic nuclei are of dil. H2S04, the mass of acid 
in a nucleus in summer is about 18x 10~17 g., and in 
winter 12 x  10~17 g. N. M. B.

M in era l and  m edicinal sp rin g s  of S w itzerland .
A n o n . (Mitt. Lebensm. Hyg., 1936, 27, 49—104,
158— 159, 201—203).—Analyses and physical data 
are recorded.

S urface w a te rs  an d  deep w a te rs  in  th e  canton  
of Geneva. J . B u f f l e  (Arch. Sci. phys. nat., 1936, 
[v], 1 8 , Suppl., 129—132; cf. A., 1935, 600).—Mean 
vals. of the dissolved matter, alkalinity, CaO, and 
S03 of H20  from wells in different localities and over 
intervals of 4—27 years are given and discussed.

N. M. B.
P e tro g ra p h ic  n o m en cla tu re . A. K. W ells 

(Geol. Mag., 1936, 7 3 , 319—325).—Recommendations 
made by the British Association Committee, 1932, 
are summarised. L. S. T.

Geologic deductions fro m  a  th e rm a l equation.
J . S. D eL u r y  (J. Geol., 1936, 4 4 , 479—495).—A 
thermal source is indicated for the energy of earth 
distortion and deformation of the outer lithosphere. 
Heat is effective for these purposes in direct proportion 
to the unevenness of its distribution. Radioactive 
elements, which are regarded as the most important 
source of heat in outer shells, migrate extensively 
in geologic time through erosion and movements of 
magma. Small differences in thermal conductivity 
and in distribution of radioactive elements lead to 
large differences in geothermal history. L . S. T.

C on trasted  d iffe ren tiation . A. H olmes (Geol. 
Mag., 1936, 7 3 , 228—238).—Critical (cf. Nockolds, 
ibid., 1934, 7 1 , 31). L . S. T.

D ifferen tiated  dyke of N ew m ains, D um fries
sh ire , an d  its  con tac t an d  con tam ination  pheno
m ena. W. Q. K e n n e d y  and H. H. R e a d  (Quart. 
J . Geol. Soc., 1936, 9 2 , 116—145).—In the granophyric 
spessartite or markfieldite dyke a t Newmains the 
crystallisation of quartz arises from the breaking-up 
of plagioclasc into albite, epidote, and white mica 
at a late stage in the consolidation history of the rock. 
Normal markfieldite is differentiated' into basic 
markfieldite and markfieldite-pegmatite by fractional 
crystallisation and filter-pressing effect. The junctions 
of the normal markfieldite against the country rock, 
a calcareous greywacke, are sharp. Where the 
markfieldite-pegmatite is in contact with tho grey
wacke, contamination has occurred. This involves a 
reciprocal reaction whereby the markfieldite-pegmatite 
loses A120 3, Na20 , and K 20 ,  and gains Fe, MgO, and 
CaO. The chemistry of the contamination process 
and its influence on the course of mafic c ry s ta l l is a t io n  
are discussed. Analyses of the rocks concerned are 
recorded. L . S. T.

P ro g ressiv e  k inetic  m e tam o rp h ism  in  the 
M issi S eries  n e a r  F linflon, M anitoba. J. W.
A m brose  (Amer. J . Sci., 1936, [v], 3 2 , 257—286).— 
Pre-Cambrian greywackes and conglomerates show 
three zones of progressive metamorphism characterised 
respectively by chlorite, biotite, and garnet. Intruded 
igneous rocks in the series are also affected in a like 
degree. These zones are related to the intensity of 
shearing of the rocks, and it is suggested th a t the heat 
developed by this shearing was sufficient to cause the 
metamorphism. L. J . S.

M inera ls  in  B ates lim estone , L ew iston, Maine.
L. W. F is h e r  (Amer. M in, 1936, 2 1 , 321—326).— 
Igneous intrusions of different types are described. 
The mineral associations observed in different zones

\
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suggest th a t the Bates limestone was originally an 
impure MgC03 formation. Miner a logical changes 
produced by various types of metamorphism are 
described. L. SrT.

Bore-hole investigations in  Yellowstone P a rk .
C. N. F e n n e r  (J. Geol., 1936, 44, 225—315).—The 
■structural features of the cores have been examined 
and temp, and pressures measured. The mineralogy 
and petrology of cores from various depths are 
described in detail, and chemical changes which have 
occurred are discussed. . New analyses are recorded.

L. S. T.
Geology of a  p o rtio n  of the  S avan t Lake a rea , 

O ntario. G. R it t e n h o u s e  (J. Geol., 1936, 44, 
451—478).—The genesis of two Fe-bearing formations 
is discussed. L. S. T.

O ptics and  s tru c tu re  of th ree-d im ensional 
spheru lites. H. W. Mo rse and J . D. H. D on  n a y  
(Amer. Min., 1936, 21, 391—426).—The shape and 
optical properties of artificial spherulites and related 
aggregates, mainly carbonates, grown by diffusion 
and metathesis in gelatin have been further in
vestigated (cf. A., 1933, 691). In  spite of wide 
variations in external shape, most of these aggregates 
belong to the same type of aggregation, due to 
radiating crystallisation. A mechanism of formation 
of spherulitic structures is discussed. L. S. T.

(A) N atu re  of the  inv isib le  gold contained in  
pyrites, (b ) Secondary  tran sfo rm a tio n s  and 
enrichm ent of go ld  in  its  p r im a ry  deposits.
G. BiiRG (Z. pr. Geol., 1935, 43, 17—26, 65—75, 
89—94; Chem. Zentr., 1935, ii, 3897).—(a) The 
solubility of Au in the system Fe-S decreases as the
S content is decreased. On heating the Au enters 
the pyrites lattice. At 1 atm. the Au-S compounds 
formed are stable up to 200°. At higher pressures 
they are stable to 600°. H. J . E.

M icro stru c tu res  and  m eta llisa tio n  of the  gold- 
quartz  veins of C ornucopia, O regon. G. E.
Go odspeed  (Econ. Geol., 1936, 31, 398—416).

L. S. T.
Q uartz  fro m  B avena. P. Gallitelli (Period. 

Min., 1935, 6 , 105—128; Chem. Zentr., 1935, ii, 
3896).—Data are given of the characteristic habit of 
quartz from Bavena. I t  is concluded tha t the quartz 
was formed a t <575°, and separated before the miner
als of the pneumatolytic phase. J . S. A.

R elation  of the  g ran ite -g n e iss  and  th e  sch ists 
and q u artz ite s  in  W. A frica. P. L eg o ux  (Compt. 
rend., 1936. 202, 2090—2092).—A discussion.

H. J . E.
M inera ls of B avena g ran ite  : fayalite . E. Grill  

(Period. Min., 1935, 6 , 129—133; Chem. Zentr.,
1935, ii, 3896).—Inclusions are identified as partly
oxidised fayalite. J • S. A.

E pido tite  from  Acceglio (Valle M aira). R.
R ondolino  (Period. Min., 1935, 6, 153—167; Chem. 
Zentr., 1935, ii, 3896). J . S. A.

Copper deposits of the  S o u th ern  A ppalachian 
region. C. N. F e n n e r  (Econ. Geol., 1935, 30, 928— 
936).—A discussion of the views of Ross (U.S. Geol. 
Survey, Prof. Paper 179, 1935). L. S. T.

4  T

Copper deposits of th e  S o u th e rn  A ppalachian  
reg ion . C. S. Ross (Econ. Geol., 1936, 31, 428— 
432).—A reply to criticism (cf. preceding abstract).

L. S. T.
S upergene sp h a le rite , galena, and  w illem ite  a t 

B a lm at, N.Y. J . S. B r o w n  (Econ. Geol., 1936, 31, 
331—354).—The occurrence of willemite, chlorite, 
haematite, ilvaite, and magnetite, and of a second 
generation of sphalerite, galena, and chalcopyrite, 
believed to be of supergene origin, is described.

L. S. T.
A sbestos deposits of T hetfo rd  d is tr ic t, Q uebec.

H. C. Cooke (Econ. Geol., 1936, 31, 355—376).— 
The geological setting of the deposits is outlined and 
the relation of the asbestos veins to faults is described. 
Theories of origin of the veins are discussed.

L. S. T.
N odu lar, o rb icu la r, and  banded  ch ro m ite  in  

n o rth e rn  C alifornia. W. D. J o h n st o n , jun. (Econ. 
Geol., 1936, 31, 417—427).—The minerals are de
scribed and analyses are given. The genetic signi
ficance of the structures is briefly discussed.

L. S. T.
P ossib le  age of m onazite  fro m  M ars  H ill, 

N . C arolina. J . P. Ma r ble  (Amer. Min., 1936, 21, 
456—457).—The monazite crystal described by 
Schaller (A., 1934, 628) contains Pb 0-152—0-175, 
Th 5-526—5-596, and U 0-016—0-019%; approx. 
age 584 X 10® years. L. S. T.

S tru c tu re  and  chem ical com position  of g reen- 
a lite . J . W. Gr u n e r  (Amer. Min., 1936, 21, 449— 
455).—The X-ray diagrams of greenalite (I) from the 
Fe formation of the Mesabi Range indicate that it is 
similar in structure to serpentine. The formula 
approximates to 9Fe0,Fe20 3,8Si02,H20  or 
(0H )12FeII9FeTII2Si80 22,2H20. The ratio Fea0 3 : FeO 
varies considerably and some MgO usually replaces 
FeO. (I) is actually anisotropic, but appears to be 
isotropic on account of its fineness of grain and dark 
colour. L. S. T.

C rysta llograph ic  d a ta , u n it cell, an d  space- 
g roup  fo r b e rth ie rite  (FeSb2S 4). M. J. B u e r g er  
(Amer. Min., 1936, 21, 442— 448; cf. ibid., 205).— 
The Weissenberg method gives a 11-44, b 14-12, 
c 3-76 A.; space-group Pnam  ( F‘A6) ; 4 FeSb2S4 per 
unit cell. L. S. T.

Two m onzonitic se rie s  of th e  N ew ry com plex.
D. L. R e y n o l d s  (Geol. Mag., 1936, 73, 337—364; 
cf. A., 1935, 1100).—Analyses and petrographic 
descriptions of olivine-monzonite and syenite are 
given. The two converging monzonitic series in the 
hybrids of Seeconnell, and their relationships, are 
established on a chemical basis. L. S. T.

E n d erb ite , a  new  m em b er of th e  charnock ite  
series. C. E. T il l e y  (Geol. Mag., 1936, 73, 312— 
316).—The name enderbite is suggested for an acid 
member of the charnockite series characterised by 
rhombic pyroxene in which plagioclase (oligoclase 
or andesine) is the essential felspar. Enderbite 
from Proclamation Island, Enderbv Land, Antarctica, 
has Si02 75-50, A1,03 13-92, Fe20 3 0-48, FeO 1-17, 
MgO 0-52, CaO 3-54, Na20  3-64, K 20  0-74, P20 5 
none, T i02 0-08, MnO none, H20 — 0-30, H20 +  0-15, 
total 100-04%; d 2-67. L. S. T.
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O rig in  of the  S a lton  volcanic dom es, S alton 
Sea, C alifornia. V. C. K el le y  and J. L. S oskk  
(J. Geo!., 1936, 44, 496—509). L. S . T.

D atolite an d  h e rd e rite . H. St r u n z  (Z. Krist., 
1936, 93, 146—150).—Herderite, Ca(F,0H)BeP04, 
is monoclinic prismatic, a0 4-80, b0 7-68, c0 9-80 A., 
(i 90° 6', space-group ¿75*, and is thus isomorphous 
with the silicate datolite, Ca(0H)BSi04. A probable 
structure is discussed. B. W. R.

A nalcite ro ck  fro m  Cloudy B ay, M arlbo rough , 
New Zealand J . A. B a r tr um  (New Zealand J . Sci. 
Tech., 1936,18, 120—123).—The shapes of the abund
ant large crystals of analcite (I) in the tinguaite 
described indicate that earlier phenocrysts of nephcline 
had been replaced by (I) before the rock solidified. 
After the magma had been injected into fissures 
(I) crystallised conjointly with segirine-augite from 
the aq. magma to form the felted matrix in which 
the phenocrystic minerals are embedded. A. G. P.

E u lysites and  re la ted  ro ck  types fro m  Loch 
D uich, R o ss-sh ire . C. E. T ill ey  (Min. Mag., 1936, 
24, 331—342).—Eulysite (a type not previously 
recognised in the British Isles) is a dense rock com
posed of fayalitc, hedenbergite, iron-hypersthcne, 
garnet, magnetite, and apatite. Chemical analyses 
arc given of this and of related hedcnbergite-garnct- 
magnetito-rock and gru ncrite-garnet-magnetite-roek. 
These rocks have probably been formed by the

Organic
A lgebraic calcu lation  of th e  n u m b ers  of iso- 

m erid e s  of ce rta in  o rgan ic  com pounds. G.
P o l y a  (Z. Krist., 1936, 93,415—443).—Mathematical. 
The “ symmetry formula ” for the basic substance is 
fundamental; from it by simple algebraic substitution 
the no. of possible isomerides of various types is 
directly derived. Formula} are summarised for the 
chief org. series. B. W. R .

S te ric  h in d ran ce . E. d k  R o y  v a n  Z u y d e w ij n  
and J . St u u r m a n  (Chem. Weekblad, 1936, 33, 
540—542).—From a theoretical discussion it is con
cluded that steric hindrance, although highly probable 
in some cases, is not yet proved. I t  is doubtful 
whether deceleration of a reaction by surrounding 
the functional group with substituents is purely a 
question of spatial configuration. S. C.

R eactions of d eu te riu m  a to m s w ith  m ethane 
an d  e thane .—See this vol., 1344.

D ehydrogenating  crack in g  of e thane. P. Fer- 
rero  and E. D eltom be (Bull. Soc. chim. Belg., 
1936, 45, 455—492).—The reaction was studied by a 
flow method a t 700—1250°/0-l— 1 atm. The main 
reaction is a decomp, into C2H4 and H j. The G.H, 
is a max. a t 900—950° and the proportion formed 
increases with the ra te of flow. CH4 is formed in a 
secondary reaction which entails Me radicals, and 
increases with rise in temp. C2H 2 is formed by de
comp. of C2H 4 a t >  830°. Small amounts of liquid

metamorphism of sediments rich in Fe and Si02, 
i.e., siliceous Fe ores. L. J . S.

E ffects of h ea t on th e  op tical o rien ta tio n  of 
p lag ibclase fe lsp a rs . C. T . B a r b e r  (Min. Mag., 
1936, 24, 343—352).—Felspars of different composi
tion after heating a t 1000° show no appreciable 
change in the optical orientation and the optic axial 
angle. L. J . S.

R eciprocal rô le  of a lu m in a  in  reac tio n  series. 
A. B ram m all  (Min. Mag., 1936, 24, 362—366).— 
The immiscibility gap in the clinoenstatite-diopsidc 
series is related to the (NaSi)-(CaAl) replacement 
in the plagioclase series, the rôle of A1 atoms in the 
two series being reciprocal. L. J . S.

C hlorophyll an d  h æ m in  deriva tives in  organic 
m in e ra ls . A. T r e ib s  (Angew. Chem., 1936, 49, 
682—686).—A review (cf. A., 1935, 727). F. 0 . H.

A ltera tions of n itro g en  con ten t of o rg an ic  sub
stances d u rin g  an d  a fte r deposition . K. Ivrejci- 
G ra f  (Z. pr. Geol., 1935, 43, 97—101 ; Chem. Zentr.,
1935, ii, 3753).—The disappearance of N in sapropcl 
corresponds with the conditions of decomp, in marine 
deposits. The ratio C : N affords no evidence of the 
ago of sedimentary deposits. J . S. A.

S elen ium  in  H aw aii [soils] an d  i ts  probable 
source in  th e  U n ited  S ta te s .—See B., 1936, 986.

S elen ium  com pounds in  so ils.—See B., 1930, 
1011.

Chem istry.
products (max., approx. 25% of C2H G decomposed) 
were formed. These were polymerisation products 
derived from butadiene and C2H 2, formed by the 
dehydrogenation of C2H4, and varied in composition 
between CnHi-3» and C„Hi.g„. H. J . E.

A ction of u ltra -v io le t lig h t on halogenated 
h y d ro carb o n s. I I .  E . Muller  and K. E hrmcann 
(Ber., 1936, 69, [jj], 2207—2210; cf. A., 1932, 
830).—Prolonged irradiation of (•CHC12)2 with passage 
of dry N , does not lead to elimination of HC1 or other 
marked change. The production of CHGL/COCl in 
presence of ah  (loc. cit.) therefore proceeds (•CHC12)2 -> 
CHC12-CC12-0H ^  CHC12-C0C1. Under these "con
ditions CHClj and C2HCla remain unchanged. 
(•CH2C1)2 does not appreciably absorb ultra-violet 
light, but is relatively greatly changed thereby in 
presence of air. The production’ of (•CC12,CHC1.,)2 
is attributed to the action of excited 0 . No part is 
played by O in the conversion of C2H 2C14 into C2HC1;J 
by boiling alkali since a precisely similar effect is 
produced by boiling anhyd. C5H 5N. Irradiation 
with light of short X in presence of 0 2 converts 
(■CH„C1), into CHoCl-COoH, C.,HCI5 smoothly into 
CCL-COC1, and C2HC13 into CHC12-C0C1 with traces 
of HC1. CH2:CCf2 and (ICHC1)2 evolve much HC1 
(even in N2) and give resinous products. Under the 
experimental conditions, COCL, is not obtained from 
ethylenic compounds. PhCl is unchanged when 
irradiated in presence of 0 2. CH2PhCl passes slowly
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into BzOH with probable intermediate formation 
of PhCHO. CHPliCL, rapidly and completely gives 
BzCl. " H. W.

O rganic lab o ra to ry  chem istry . VI—V III. E. F.
D kgertng (J. Chem. Edue., 1936, 13, 377— 3S2).—  
Methods for the prep, of (•CH2Br)2 and NH2Ph are 
detailed. Various pieces of apparatus are described.

L. S .T .
O zonisation of tr ip le  link ings. C. D . H u r d  

and R. E. Ch r ist  (J. Org. Chem., 1936,1,141—145).— 
CPhiC’COgH, CPhiCH, A“-hexinene (details for large- 
scale prep, of pure hydrocarbon given), A“-heptinene,
1-ethinylcycZohexan-I-ol, and ethinylfenchyl alcohol 
on ozonolysis with 5 and 10% 0 3 in CC14 followed by 
hydrolysis of the resulting ozonides give rise to the 
acids expected on cleavage of the triple linkings in 42, 
59,51,59,52, and 61% yield, respectively. H. G. M.

P roposed  m ech an ism  fo r m erc u ry  catalysis 
in  acetylene add ition  reac tio n s. G. F. H e n n io n , 
R. R. V ogt, and J . A. N ie u w l a n d  (J. Org. Chem., 
1936,1,159—162).—A schemc involving the formation 
of a highly reactive intermediate compound, 
R-C(OB);CR'*HgA, during the addition in presence 
of HgA2 of BOH (B =H , alkyl, acyl, aryl, etc.) to 
an acetylene CRiCR' to form R ,CH2,CR'(OB)2 is 
advanced, and shown to be in accord with, but not 
proved by, the known facts. II. G. M.

R eactions of alkylacetylenes. XIV. R eaction 
of butylacetylene w ith  hydrogen  b rom ide. C. A.
Y o ung , R. R. V ogt, and J . A. N ie u w l a n d  (J. Amer. 
Chem. Soc., 1936, 58, 1806—1808).—Addition of 
HBr to CH-CBu (I) containing an appreciable amount 
of peroxides (II) [derived from (I)] occurs rapidly 
at 0° and gives varying amounts (according to time 
and amount of HBr) of a-bromo-A°-hexene (III) and 
ap-dibromohexane (IV). In  absence of (II) reaction 
occurs much more slowly; thus (I) and HBr (> 2  
mols.) in presence of quinol and FeBr2 [which rapidly 
destroys (II)] a t 15°/12 hr. afford p-bromo-A“-hexene
(V), $$-dibromohexane (VI), b.p. 83-5—84°/24 mm. 
[hydrolysed (Ag2S04 in 10% H 2S04) to COMeBu], 
a little (III), and much unchanged (I). (I ll)  and
(V) also react rapidly with HBr in presence of (II) 
to give (IV ); in absence of (II), (III) yields a little 
(IV), whilst (V) affords (IV) and (mainly) (VI). H. B.

Acetylene po lym erides and  th e ir  deriv 
atives. XXVI. R eaction of halogeno-ethers w ith  
vinylacetylene. . II. B. D yk str a  (J. Amer. 
Chem. Soc., 1936, 5 8 , 1747—1749).—CH^CII-CiCH 
(I), CH2Cl-OMe, and BiCl3 in E t20-pyrogallol 
(antioxidant) a t 5—15° give mainly a-chloro-z- 
methoxy-A^Y-pentadiene (II), b.p. 60—61°/10 mm. 
(presumably formed by a 1 : 4-addition), and some 
y-cMoro-z-rmthoxy-Aay-penladicne (III), b.p. 46°/10 
mm. (II) rearranges to (III) when treated with 
CuCl and 18% HC1 in E t20  a t 20—40°. (II) and 
(ni) are oxidised (KMn04) to CH2C1,C02H and 
0 Me• C ll2• C02H , respectively. (Ill) and maleic an
hydride In COMe, a t 50° give (after hydrolysis with 
H20 ) 4 - chloro-3 - melhoxymethyl - A4 - tetraliydrophtha Iic 
acid, m.p. 163—165°; (II) does not react. (Ill) 
polymerises (rate accelerated by light, heat, and 
catalysts) to a rubber-like resin. y-Chloro-z-cthoxy-,

b.p. 44°/4 mm., and -z-buloxy-, b.p. 67°/2 mm., 
-Aoy-hexadienes and x-chloro-z-ethoxy-, b.p. 56°/4 
mm., and -z-buloxy-, b.p. 79°/2 mm., -A®y-hexadicnes 
are similarly prepared from (I) and the appropriate 
OAlk-CHMeCl. H. B.

S u b stitu tio n  of fluorine fo r o th er halogens by 
use of m ercu ro u s  fluoride an d  iodine. P re p a r 
ation  of m eth y l fluoride. F. S w arts (Bull. 
Acad. roy. Belg., 1936, [v], 2 2 , 7S1—7S3).—On tho 
basis of a mechanism previously indicated (this vol., 
712) MeF is prepared in 80% yield by gradual 
addition of Hg,F„ (1 mol.) to I  (1 mol.) in Mel 
(> 2  mols.). “ ‘ J. T. A.

C ondensations by  sod ium . VII. G eneral 
m ethod  fo r stopp ing  th e  W urtz  reac tion  a t th e  
in te rm ed ia te  o rganom etallic  s tag es. A. A.
Morton  and I. H ec iie n b l e ik n e r  (J. Amer. Chem. 
Soc., 1936, 5 8 , 1697—1701; cf. this vol., 966).— 
Addition of «-amyl chloride to Na powder (excess) 
in C5H 12 or light petroleum a t 0—38° and subsequent 
treatment (after initial reaction ceases) with CO, 
gives C5H u -CO,H (22—44-2%) and CHBu(C02H); 
(I) (8—24%). Analogous results are obtained with 
(in order of decreasing yield) n-hexyl chloride, PhCl, 
Bu“Cl (Bu“Br), fcri.-amyl chloride, P-chloro-y-methyl- 
butane, and Pr°Cl. Evidence indicating tha t (I) is 
not formed by way of C5H j,N a is discussed. C5H 10Na2 
has a greater thermal stability than Cr,H, ,Na.

6 U H .B .
D ete rm ination  of alcohol by  W id m ark ’s 

m ethod . E. F lotow  and G. N a u e n b u r g  (Pharm. 
Zentr., 1936, 7 7 , 580—581).—An automatic pipette 
is described for delivering a fixed vol. of H 2SO^- 
Cr03 during this determination. Distillation is 
replaced by keeping overnight, which obviates some 
causes of inaccuracy. R. S. C.

New types of racem isa tio n  reac tio n s. E.
B ergm ann  and A. B o n d i (J. Amer. Chem. Soc., 
1936, 5 8 , 1814).—The formation of ( — )-$-methyl-aa- 
diethyl-n-amyl alcohol, b.p. 92—93°/32 mm., [a]]? 
—13-04° in COMe2, from ¿-CHMePr'1 ■ C02Mc (I) and 
MgEtBr supports the suggestion (A., 1935, 1223) 
tha t iZZ-CHMePr,J-CPh2-OH [from (I) and MgPhBr] 
results owing to the equilibrium CHMePr't-CPlvOH 
^=i=H20+CM ePra;CPh2. These results are in accord
ance with the greater ease of dehydration of 
CPh2Alk-OH than CAlk3'OH. The racemisation 
of (3-bromohexane during its conversion into the 
Grignard reagent (Porter, ibid., 1228) is prob
ably due to the racemisation of the MgRBr by 
B r '; tho reaction is analogous to the racemisation 
of CHPhMeCl by interaction with Mg or Na (cf. A.,
1933, 574; this vol., 803). H. B.

[3-Amyloxyethyl e s te rs  of p-am inobenzoic 
acid. H. V. A s h b u r n , A . R. Collett , and C. L . 
L azzell (J. Amer. Chem. Soc., 1936, 5 8 , 1549— 
1551).—The requisite C5H n -OH (20—30 mols.), 
(CH2)20  (7 mols.), and conc. H 2S04 (1 o.c.) [or, for
(I), A1 H silicofluoride] at 130—150° give (J-w- 
amyl-, b.p. 188-3°/751-l mm., (3-woamyl-, b.p. 
179-8°/750-l mm., fi-fi'-mcthylbvtyl-, b.p. 176-8°/748 
mm., (i-a'-ethylpropyl-, b.p. 172-6°/746-4 mm., P-a'- 
melhylbutyl-, b.p. 173-8°/746 mm., and $-a %-dimethyl-
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propyl- (I), b.p. 168-4°/745-4 mm., -oxyethyl alcohols; 
the -p-nitrobenzoates (prep.: A., 1933, 48) have b.p.
191-5—192-574 mm. (II), 184-1—185-T/4 mm., 
188-1—18974 mm., 183—18474 mm., 186-6—187-674 
mm. (m.p. 74-5°), and 164—166°/0-42 mm., respect
ively, and are reduced (method : A., 1935, 1494) to 
the p-aminobenzoates [that from (II) has m.p. 56-8°; 
others aro viscous oils] (picramides, m.p. 115-5°, 
140-9°, 129-1°, 136°, 120-8°, and 134-9°, respectively).

H .B .
Influence of n itr ic  oxide on th e rm a l decom 

position  of d im ethy l e th e r .—See this vol., 1346.
D ecom position of ».-butyl n itr i te .—-See this vol., 

1344.
R eactions re la tin g  to  ca rb o h y d ra te s  an d  poly

saccharides. XLDC. M ol. w t., m o la r  re fra c 
tion , f.p ., and  o th er p ro p e rtie s  of polyethylene 
glycols and  th e ir  deriva tives. A. F. Ga l la u g h e r  
and H . H ib b e r t  (J. Amer. Chem. Soc., 1936, 58, 
813—816; cf. this vol., 963).—The mol. wts. of tri-
(I), b.p. 115-5—117°/0-l mm., f.p. —9-4°, tetra-
(II), b.p. 144—-145-5°/0-l mm., f.p. —9-4°, penta-, 
b.p. 174—176°/0-14 mm., f.p. —8-7°, hexa-, b.p. 
203—205°/0-3 mm. f.p. 1-3°, and hepta-, b.p. 241— 
244°/0-6 nun., f.p. 7-7°, -ethylene glycols, tetraethylene 
glycol monochlorohydrin (III), b.p. 134-6—136°/0-94 
mm., f.p. —54° [by-product during reaction of Na 
derivative of diethylene glycol (f.p. —10-1°) and 
(CH2CTCH2)20  (IV)], and diethylene glycol Me2 ether 
[ffi-dimethoxydiethyl ether] (V), b.p. 160-5— 161°/ 
756-6 mm. [formed (cf. Cretcher and Pittenger, A., 
1925, i, 228) together with a little 
CH2:CH-0-CH2-CH2-0Me from (IV) and MeOH- 
NaOMo a t about 25°], are determined cryoscopically 
in C2H4Br2. The vals. for (I), (II), (III), and (V) 
increase regularly with rise in concn.; in the other 
cases, association is very large a t low concns., then 
decreases to a min., and finally increases. The glycols 
show an approx. const, increase in mol. refraction 
with rise in mol. wt. C2H4(OH)2, f.p. -13-2°, 
(CH2)3(OH)2, f.p. —32°, and (in a smaller degree) 
s-C2H4C12 and OMe-CH2-CH2-OH appear to form 
co-ordination compounds with anhyd. CuS04.

II. B.
E s te rs  of perch lo ric  acid. J. M e y er  and W. 

Spo rm ann  (Z. anorg. Chem., 1936, 2 2 8 , 341— 
351).— Me perchlorate, b.p. 52°, EtC104, and P r“ 
perchlorate, b.p. 89°, can be prepared by distilling a 
mixture of R2Ba(S04)2 (R=M e, E t, or Pr) and 
Ba(C104)2 into anhyd. E t20  containing anhyd. 
CuS04, and removing the E t20  by evaporation. 
EtC104 has also been obtained by very slow addition 
of anhyd. HC104 to EtOH, and MeC104 and EtC104 
by treatment of anhyd. AgC104 with RBr in abs. 
EtOH. MeC104 is also produced by treating anhyd. 
HC104 with CH„N2. All three compounds explode 
readily on heating, percussion, or friction. They are 
readily sol. in E t,0  and EtOH and insol. in H 20 , 
but are gradually hydrolysed by the latter, the 
readiness of hydrolysis following the order MeC104>  
EtC104>PrC104. J . W. S.

A ttem p ts  to  p re p a re  cyclic g lycerides. P re 
p a ra tio n  of “ te trach lo rod ig lycerides "  of di- 
carboxylic acids. M. Gosw am i and A. S h a h a  (J.

Indian Chem. Soc., 1936, 13, 464—466).—Glycerol, 
the dibasic acid, and P0C13 a t 100° give di-$$- 
dichloroisopropyl succinate, b.p. 141—142°/4 mm., 
maleatc, b.p. 128—130°/4 mm., citraconate, b.p.
228—232°/4 mm., and phthalate (I) [from the anhydride
(II)], b.p. 260—262°/4 111111. (I) is also obtained from 
(CH2C1)2CH-0H, (II), and P0C13. R. S. C.

O xidation  of fo rm ic  acid .—See this vol., 1348.
P hoto lysis of acetic an d  fo rm ic  acids.—Sea 

this vol., 1349.
T h e rm a l decom position  of th e  silver sa lts  of 

carboxylic acids. II I . T h e rm a l decom posi
tion  of th e  silver sa lts  of acetic an d  benzoic acid.
S. J. K a n e v sk a ja  and M. M. S c h e m ja k in  (Ber., 
1936, 6 9 , [J3], 2152—2157; cf. this vol., 469).— 
Thermal decomp, of AgOAc affords Ac20  and large 
amounts of AcOH, whilst Bz20 , PhOBz, BzOH, and a 
small amount of PhOH but not C0H G are derived from 
AgOBz. In  all cases the initial change appears to 
be decomp, into Ag20  and the acid anhydride. 
Subsequently hydration occurs due to II20  present 
in the Ag salt or formed by destructive decomp, of the 
initial acid. PhOH is attributed to the oxidation by 
Ag,0 of C6H 6 or Pli formed by thermal decomp, 
of the anhydride and PhOBz results from nascent 
PhOH and unchanged Bz20. H. W.

F lu o rin a tio n  of organic com pounds. II.
P. C. R a y  and A. C. R a y  (J. Indian Chem. Soc., 
1936, 13, 427—428; cf. A., 1935, 733).—
CH2F-C02Me, CH2F-COaEt, and CH2PhF arc prepared 
from the Br-compounds by T1F2 in hot abs. EtOH. 
The method is not general, eight compounds failing 
to react and others not giving pure F-derivatives.

R. S. C.
C onfigurative re la tio n sh ip  of d isubstitu ted  

acetic and  propionic acids con tain ing  an  ethyl 
g ro u p . P. A. L e v e n e , A. R o t h e n , and G. M. 
Me y e r  (J. Biol. Chem., 1936, 115, 401— 113).—By 
conversion into hydrocarbons it is shown that 
con figuratively related acids, CHEtR-C02H (I), 
CHEtR'-C02H, and CHMeR-C02H, rotate in the same 
direction and tha t related acids, (I) and 
CHEtR-CH2-C02H (II), rotate in opposite directions. 
The previous correlation (A., 1931, 821) of 1- 
CHEtPr-CH2-C02H with d-CHEtBu-CH2-C02H is 
erroneous. The rotatory dispersion of (I) and "(II) is 
expressed by a single-term Drude equation, [ii] 
given below are calc, least max. [iji]“ . CHEtPr-COoH, 
m.p. 117—118°, leads to 1-oL-ethyl-n-valeric acid (III), 
b.p. 95°/8 mm., [Jf] —2-21° (cinchonidine salt), 
and Et d-ot-ethyl-n-valerate, b.p. 108°/115 mm., [M\ 
+7-33° (quinine salt of the corresponding acid), 
reduced to d-fi-ethyl-n-amyl alcohol, b.p. 107°/100 
111m., [JJ/] +3-S8°, and thence giving the bromide (IV), 
b.p. 109o/130 mm., [M] +1-04°. (Ill) leads to 1-fi- 
ethyl-n-amyl iodide, b.p. 132—133°/160 111m., [iV] 
—0-66°, and Z-y-methyl-w-hexane, b.p. 92—93°. 
(IV) leads to $-ethylliexoic acid, b.p. 158—159°/79 
m m , [M] —3-41°. CH2(C02E t)2 leads to d- (cin
chonidine salt) and \-ct-ethylhexoic acid, b.p. 120°/13 
mm., [M\ —23-5° (quinine salt; Et ester, b.p. 90°/28 
mm., [jlf] —22-6°), and thence l-fi-ethyl-n-hexyl 
alcohol, b.p. 110°/55 mm., [2f] -7-72°, iodide, b.p.
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G0°/2 mm., —24°, and bromide, b.p. 110—111°/71 
mm., [jV] —19-4°, d-fi-ethylhejitoic acid, \M] 4-7-41°, 
and ¿-y-niethyl-n-heptane, b.p. 115°. R. S. C.

O xidation of d ry in g  oils and  cognate sub
stances. I. O xidation  of m aleic  anhydride 
com pounds of (3-elseostearic acid and  its  t r i 
glyceride. II . (A) O xidation of m aleic an 
hydride com pound of a-elaeostearic acid. (B) 
P ro p erties  of m aleic  anhydride  com pounds of 
a- and  (3-elaeostearic acids. III . Effect of heat 
on oxidised (3-elaeostearin-maleic anhydride 
com pound. R. S. Morrell  and W. R. D avis 
(J.S.C.I., 1936, 237— 246t , 261— 265t , 265— 267t ).—  
Controlled oxidation (H20 2-Ac0H) of the maleic 
anhydride compounds of a- and (3-elceostearic acids 
yields the corresponding (0/ / )2-derivatives, whilst 
hydrogenation (H2- P t0 2,H20) affords compounds 
C18H3t0 2• C,H20 ;i, m.p. 74° and 63°, respectively. 
The effect of heat on the gels obtained by the gaseous 
oxidation of (3-eloeostearin-maleic anhydride com
pound in AcOH and CC14, respectively, is described and 
a chemical interpretation is suggested. Previous 
findings (this vol., 313) are described in detail.

F. N. W.
E lectrochem ical investigations w ith  a-hydr- 

oxy-acids.—See this vol., 1347.
R eactions of pyruvic acid w ith  th io lacetic acid 

and cysteine. E. F r ie d m a n n  and J. Ger3avi£ iu s  
(Biochem. J., 1936, 30, 1886-1891).—When AcC02H 
(I) is mixed with SH,CH2,C02H (II), an exothermic 
reaction occurs and a white cryst. equimol. compound 
of (I) and (II) is formed which, on dissolution in 
H20, behaves like a mixture of free (I) and (II) both 
in its reactions with I  and NaHS03 and in the fact 
that (I) and (II) can be isolated therefrom. Cysteine 
in aq. or EtOH solution reacts slowly with (I) as shown 
polarimetrically and by iodometric titration. The 
compound is reasonably'' stable as judged from its 
behaviour to I  and some colour reagents. P. W. C.

P re p a ra tio n  of hom olsevulic [y-keto-u-hexoic ] 
acid. E. F r ie d m a n n  (J. pr. Chem., 1936, [ii], 
146, 159—162).—C0Et-CH2*C02E t (purified by way 
of the NaTIS03 compound), Na wire, and 
CH2Br-CO.,Et in E t20  give a 66-5% yield of Et2 
propionylsuccinate, b.p. 146—149°/10 mm., and thence 
by 5jV-H2S04 an 81% or by Ar-NaOH a 62% yield 
of y-keto-w-hexoic acid, m.p. 40° (corr.), b.p. 140— 
148°/10 mm. (Et ester, b.p. 102—107°/12 mm.).

R. S. C.
Polynuclear heterocyclic r in g s . X. D eter

m ination  of th e  ra te  of r in g  closure. M. Stoll 
and A. Rouvf: (Helv. Chim. Acta, 1936, 19, 1079— 
1095; cf. A., 1935, 1251; this vol., 964).—Further 
examination of the behaviour of 0H-[CH2]14*C02H 
shows th a t with 45% primary polymerisation the 
initial rate of reaction based on transformation of 
the initial products is greater a t the start and slower 
at the end than the rate based on the functional 
groups. The corresponding velocity cocffs. differ 
widely from one another, that based on the initial 
acid declining first rapidly and then slowly to a limit
ing val., whilst th a t based on the functional groups 
falls very rapidly and finally becomes const. The 
rate of polymerisation to an acid concn. c== 11-7 g .=

45 X10J* mol. per litre is > ,  and after this concn. 
< ,  the rate of monomeric lactone formation. This 
concn. determines the point a t which the rates are 
equal, and must therefore be identical with the 
cyclisation const. The degree of cyclisation increases 
with the progress of the change. The ratio uni- : bi- 
mol. acid shows tha t the max. amount of ter- and 
quadri-mol. acid is > 8% of the original material and 
tha t >3%  of the latter is available for the production 
of substances of higher mol. wt. Reply is made to 
Salomon (this vol., 940). " H. W.

N a tu re  of th e  “ ac tiva ted  fo rm  ” of oxalic 
acid. E. S chroer  (Ber., 1936, 6 9 , [B], 2037—  
2041).—CH0-C02H (I) is identified as the “ activated 
form ” of H 2C20 4, since a solution of the latter which 
has reacted with KMnO., in absence of air until only a 
slight yellow colour persists gives a violet colour with 
fuchsin-H2S03. At the same stage of the reaction
(I) can be detected with naphthoresorcinol or, more 
satisfactorily, with earbazole. Little H 20 2 is pro
duced when solutions of (I) arc shaken with air, 
but its formation becomes copious in presence of 
Mn". Little H20 2 results in old solutions of (I) and 
none in those which are syrupy or have been boiled, 
probably on account of polymerisation of the acid. 
Identical amounts of (I) are found by the aldehyde 
and Ti reagents; these appear to decrease with in
creasing acidity of the solution. (I) reduces Hg11 
salts in warm solution. The reaction of H2C20 4 and 
Mn04' in acid solution is given by the partial equa
tions : 4H2C20 4+2M n04'-)-2H* 8C02+M n20 3+
5 H ,0 ; H2C20 4+M n20 3 -> (I)+2M n02; ( I )-f0 2+
H 26  -> H 2C20 4+ H , 0 , ; Ho0 2+ M n02 -> H20 +
M nO +O ; H2C20 4+ M n0 2 -> H 20 + 2 C 0 2+ M n 0 ^

aa'-D ideuterosuccinic acid and  its  derivatives. 
II . S te reo ch em istry  of th e  type CHDRR'. M. T.
L e f f l e r  and R. A da m s (J. Amer. Chem. Soc., 
1936, 5 8 , 1551— 1555).— Reduction (D2, P t0 2,
EtOAc) of (a) E t maleate and (b) E t fumarate gives 
apparently the same Et aa '-dideuterosuccinate, b.p. 
(a) 106-5—106-8°/16 mm., (6) 106—106-5°/16 mm., 
hydrolysed (very dil. H N 03) to the acid (I), m.p.
184—184-5° (anhydride, m.p. 119-3—119-6°). Frac
tional crystallisation of (I) failed to indicate more than 
one form. The brucine, m.p. 216—218° (decomp.), 
quinine (+ H 20), m.p. (anhyd.) 19S—201°, strychnine., 
m.p. 210° (softens at 190°), and cinchonine (II), 
m.p. 130—160°, salts of (I) have the same [a]?” as the 
corresponding salts (same m.p.) of (■CH2,C02H)2. 
Quinine tetrad euterosuccinate has m.p. 198—201“. 
Different fractions of (II) showed no mutarotation. 
The above results indicate that CHDRR' shows 
symmetry. H. B.

Shellac. IX . C onstitu tion  of a leu ritic  acid.
W. N agel and W. M er tens (Ber., 1936, 6 9 , 
[2?], 2050—2052).—Confirmation of the structure 
0H-[CH2]fi-CH(0H)-CH(0H)-[CH2]7-C02H assigned 
to aleuritic acid (A., 1927, 445) is found in its 
conversion by successive treatment with COMe2-  
H 2S04, K M n 0 4 ( = 4 0), and boiling dil. mineral acid 
into iK-dihydroxyhexadecanedicarboxylic acid, m.p. 
125— 127° (Mg salt). The corresponding Me., ester, 
m.p. 60—62-5°, yields a diacetate, b.p. 220—230"
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(bath)/l mm., and a '.CMc, derivative, b.p. 185°/3 
mm. “ H. W.

afi-D im ethylascorbic acid  an d  ap-dim ethyl-^- 
ascorb ic acid. F . M ic h e e l  and G. B iso h o i-F 
(Annalen, 1936, 5 2 5 , 66—73).—raj3-Dimcthyl-8E-i,so- 
propylideneascorbic acid is greatly changed by dil. 
alkali without yielding derivatives of dimethyl-0- 
ascorbie acid (I) (cf. A., 1935, 1106). Successive 
treatment of Z-ascorbic acid with CPh3Cl and CH2N2 
affords z-triphenyhncthyl-'i$-diviet1iylascorbic acid (II), 
m.p. 159°, [a]j,° +34-2° in CHCL (p-nitrobenzoyl 
derivative, m.p. 154°, [a]j,° +24-3° in CHC13). Removal 
of the CPh3 residue from (II) followed by treatm ent 
with j>-NOo‘CkH4’COC1 leads to the known Ss-di-^o- 
nitrobenzoyl-ap-dimethylascorbic acid (III), showing 
tha t secondary change does not occur during the action 
of CPh3Cl. (II) is isomerised by an excess of dil. 
alkali to a compound (IV), m.p. 178°, [a]*° -f-34-6° 
in CHC13, which is not enantiomorphously related to 
(II). (IV) affords a non-cryst. p -nilrobenzoata. Re
moval of CPh3 from (IV) followed by treatm ent with 
?)-N02-C6H 4-C0Cl gives (III). Since the e-CPh3 
derivative of dimethylascorbic acid (V) does not 
become transformed into the similar derivative of 
(I), it follows th a t e-OH must be concerned with the 
isomérisation of (V) to  (I), thus excluding the con
stitution assigned previously (loc. cit.) to (I). The 
mode of participation of e-OH in the formation of (I) 
is indicated by the observations th a t (I) does not 
react with CPh3Cl and tha t p-nitrobenzoyldimethyl-^- 
ascorbic acid is hydrolysed by NaOH and then loses

(-4.)

0

ÇO--------- 1
CH-OMe A 

-OOMe Y
ÇH-

( B . )

OH-Ç-H 
----- CH,

Mo when treated with 0TJV-HC1 a t 100°, giving 
methyl-ip-ascorbic acid, which reduces Folding's solu
tion and affords a di-p-nitrobenzoylmethyl-ip-ascorbic 
acid. The most probablo structure of (I) is therefore 
A  or B, of which the former is the more likely since 
B  requires a very ready hydrolysis of glucosidic Me.

H. W.
K inetics of the  reac tio n s  of po lym eric  alde

hydes. II . R eaction of parafo rm aldehyde  w ith  
cyanide. J .  L o b e r in g  and K. P. J u n g  (Ber., 
1936, 69, [B], 2147—2151).—Weighed amounts of 
paraformaldeh3*do (I) alone and in presence of varied 
amounts of KCN are shaken a t 30°. Determinations 
of the quantities of dissolved (I) and of (I) utilised 
in the production of OH-nitrilo after definite inter
vals of time show th a t the rate of reaction is governed 
by th a t of dissolution of (I)* and th a t CN' has no in
fluence on the velocity of the change, which after an 
initial period is of the first order. II. W.

C ondensation of h a lo g en -su b stitu ted  alde
hydes w ith  n itro -p ara ffin s . F. D. C hattaw ay , 
J . G. N. D re w itt,  and G. D. P a rk e s  (J.C.S., 1936, 
1294— 1295; cf. A., 1935, 1224).— Equimol. amounts 
of chloral and E tN 0 2 in aq. Na2S03 and N a2C03 a t 
40—70° give 888-trictiloro-$-nilro-y-hydroxybutanc, b.p. 
95°/0-05 mm., 115°/2  mm. (Ac derivative, b.p. 98°/

0-05 mm., 125°/2 mm.). Butylchloral hydrate yields 
similarly 88z-trichloro-$-nitro-y-hydroxylicxane, b.p. 
138“/0-7i>- mm. (Ac derivative, b.p. 140°/0-25 mm.). 
Chloral and CH2Ph*N02 afford yyy-trichloro-a-nilro-{i- 
hydroxy-y.-phe.nyIpropane, m.p. ] 09° (Ac-derivative, 
m.p. 98°). All products are inseparable mixtures of 
active forms. R. F. P.

C ondensation reac tions of u n sa tu ra te d  alde
hydes. V. C ondensation reac tio n s  of croton- 
aldehyde u n d er the  influence of d ifferen t con
densing  agen ts . K. B e r n h a u e r  and K. I rrgang  
[with K. A d l e r , M . M a t t a u c ii, P. M u l l e r , and F. 
N e is e r ] (Annalen, 1936, 525, 43—65).—Immedi
ately before each experiment the crotonaldehyde (I) 
is distilled in C02 and condensation is then effected 
under N2. The proportion of cyclic to  open-chain 
aldehydes depends greatly on the sec. amine used. 
The best yields (>30% ) of o-dihydrotolualdchyde
(II) are obtained by the rapid action of N IIEt2; 
prolonged action caused the disappearance of (II) 
owing to its condensation with (I) to products 
which resinify readily. With NHMe2 or piperidine
(III) the yields of (II) are -smaller and relatively 
best with pure (III) without addition of AcOH (cf. 
Kuhn et al., this vol., 316). Dicrotonaldehyde, 
CHO-CH2-CHMe-C(CHMe)-CHO, is observed only 
under mikl conditions of reaction, and is regarded as 
the precursor of (II). p-Dihydrotolualdehyde is 
formed mainly by slow action in aq. solution, and 
probably arises from the condensation of (I) with 
aldol; it is not produced in presence of dehydrating 
agents. Octatrienal (IV) appears only in limited 
amount, best in presence of anhyd. condensing 
agents or of Na2S04. Pure (III) or N H Et2 is re
latively inefficient, but better results are obtained 
with their acetates. Max. yields are secured with 
pure (III) and freshly distilled (I), whereby little (II) 
results; with the same catalyst and (I) distilled under 
X , less (IV) and more (II) are produced. With this 
catalyst the addition of AcOH is disadvantageous. 
Non-cryst. acids are invariable by-products of the con
densations. NH2Ph, NHPhMe, NPhMe2, and C5H 5N 
have no condensing action and (•CH2*NH2)2 gives only 
a little (IV), Little condensation and, frequently, 
much resinification are caused by NH2Me, NMe3, 
and NMe4OH. Inorg. bases differ from "sec. amines 
in tha t they never cause formation of cyclic aldehydes. 
Usually (III) is produced directly from (I), and then 
suffers partial fission to sorbaldehyde; fission is 
observed with alkali hydroxides and carbonates, 
Ba(OH)2, and aq. (Ill), but not with Na2HPO,„ which 
therefore gives the highest yields of (IV). Dimeric 
(I) (identified as dimeric crotonic acid, m.p. 64— 66° or 
m.p. 71° when very rapidly heated; after re-solidi
fication, m.p. 78—81°, independent of the rate of 
heating) is produced. The position of Ba(OH)2 
is exceptional in th a t it causes formation of (II). 
Acid catalysts give the highest yields of condensation 
products, 10% H2S04 ar|d 7-5% HC1 behaving almost 
identically; resin formation is very small. Both 
cause the formation of very little (IV) and give 
mainly dimeric (I) and its trimeride, m.p. 63° (serni- 
carbazone, m.p. 213-5°; p-nitmphenylhydrazone, m.p. 
208-5°; phmylhydrazone, m.p. 139—141°), oxidised
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to (rimeric crolonic acid, m.p. 159-5° (dibromide, m.p. 
151°); both arc attributed to the intermediate 
formation of acetaldol.

Gradual addition of H ,0  to a mixture of (I), 
citral, and BaO followed by oxidation of the distilled 
product with Ag20  gives a cryst. acid, C,4H 20O2, 
m.p. 99°, probably cyclic in structure. H. W. "

H ydrolysis of a.3-dichloro-[3-methylpropane 
producing isobutaldehyde. J. M. H e rsh  and 
R. E. N e l s o n  (J. Amer. Chem. Soc., 1936, 58, 1631— 
1633).—CMe2Cl-CH2Cl, b.p. 3S-6—39-2°/70 mm., 
106-5°/760 mm., best prepared by low-temp. chlorin
ation of BuyCl, is hydrolysed in the vapour phase at 
350° by H ,0  (ratio 20 : 1) in presence of catalysts 
(activated A120 3 being most effective) to Pr^CHO 
(90—100% yield on product consumed). H. B.

R e f r a c t o m e t r i c  s t u d i e s  i n  n o r m a l  m e t h y l  
k e to n e s .  P . Ce u t e r ic k  (Bull. Soc. chim. Belg., 
1936, 45, 545—564).—The mol. refractivity is de
termined of a series of a-substituted E t acetoacetates 
(R =3—-10 C), which are hydrolysed (10% NaOH) 
to the corresponding ketones. The mol. refractivities 
of the latter indicate tha t the contribution of CH2 is
4-612 units a t 15° and 4-630 a t 30°, which shows that 
CO does not affect the val. for CH2 (cf. A., 1933, 
815). Assuming the val. for H, the vals. 4-675 and 
■1-665 are calc, for CO at 15° and 30°, respectively.

J . L. D.
C olorim etric  d e term in a tio n  of acetone by  the 

salicylaldehyde m ethod . A .R a v in  (J. Biol. Chem., 
1936, 115, 511—518).—The method as described is 
capable of determining 0-0005 mg. of COMe2 per c.c.

E. A. A.
A ddition of acetyl ch loride to  alkylacetylenes.

J. W. K r o e g e r , F. J . So w a , and J . A. N ie u w l a n d  
(J. Org. Chem., 1936,1,163—169; cf. this vol., 312).— 
Addition of AcCl to alkylacetylenes CRjCR' in pres
ence of SnCl. gives mainly the chloroketones 
CRCKCR'Ac (I) with some CRCHCHR' (II). In this 
way the following have been prepared : cis-, b.p. 
97—99°/30 mm., and trans-, b.p. 89—91°/30 mm., 
-8-rMoro-y-elhyL-Av-hexen-fi-one, cis-, b.p. 117—118°/28 
mm., and trans-, b.p. 112—113°/28 mm., -S-chloro-y- 
n-pro]>>/l-Ay-heptcn-<ii-one, Z-chloro-y-xi-butyl-Av-octen-$- 
one, b.p. 140—146°/28 mm., S-chloro-y-n-amyl-AY- 
nonp,n-[i-one, b.p. 115—121°/5 mm., S-ch.loro-AY-hexen- 
P-o?te, b.p. 46—53°/10 mm., cis-, b.p. 62—63°/10 mm., 
and trans-, b.p. 54-5-—55-5°/10 mm., -$-chloro-Ay-heplen- 
P-one, cis-, b.p. 80°/10 mm., and trans-, b.p. 69°/10 
mm., -8-chloro-&Y-octen-$-one, cis-, b.p. 99°/10 mm., 
and trans-, b.p. 89°/10 mm., -8-chloro-Av-nonen-fi-one, 
y-chloro-AY-hexene, b.p. 113-0—113-57748 mm., 8- 
chloro-A?-octene, b.p. 157-5—159-5°/750 mm., t-chloro- 
^'-decenc, b.p. 99—100°/28 mm., i-chloro-M-dodecene, 
b.p. 128—129°/28 mm., p-chloro-A“-butene, b.p. 
•57—59°/748 mm. (lit. 61—62°), fi-chloro-Aa-hexene, 
b.p. 109-5—110-5°/735 mm., p-chloro-Aa-heptcne, 
b.p. 138—1397748 mm. (lit. 7I°/75 mm.). On 
keeping, the cis- and irans-isomerides are converted 
into an equilibrium mixture. With NaOAc-EtOH the 
im?!_s-compounds give an immediate ppt. of NaCl, 
obtained only after several days from the ci,s-isomer- 
ides. The £ra?w-isomerido is obtained on addition 
of HC1 in presence of Cu2Cl2 to the appropriate

acetylenie ketone. A mechanism for tho formation 
of (I) and (IT) is proposed involving the fission of 
AcCl into keton and HC1 followed by addition of 
these products to the acetylene. H . G. M.

D ioxim es. CXV. G. P o n zio  (Gazzetra, 1936, 
66, 475—479).—The peroxide of - the dioxime of 
diacetylglyoxime peroxide (A., 1925, i, 79) is reduced 
by NH20H,HC1 in C5H 5N to dimethyl tctrakrtonc tctra- 
oximc, m.p. 190° (decomp.) [complex N i  salt; 
(CsFI5N)2 salt, m.p. 170° (decomp.) ; -4c, derivative, 
m.p. 127° (decomp.) ; Bzi derivative, m.p. 209—210°]. 
Similarly the peroxide of tho dioxime of dibenzoyl- 
glvoxime peroxide yields diphenyl tetraketone tetra- 
oxime. ' E. W. W.

O ptical ro ta to ry  d ispersion  in  the  ca rb o 
h y d ra te  g roup . V II. G lucal series. T. I,.
H a r r is , R. W . H e r b e r t , E. L. H ir s t , C. E. W o o d , 
and H . W o o d w a rd  (J.C.S., 1936, 1403—1408 ; 
cf. this vol., 60).—Absorption spectra and rotatory 
dispersions arc given for xylal diacetate, glucal 
3 : 4 : 6-triacetate, lactal, lactal hexa-acetate, cello
bial, and cellobial hexa-acetate. Tho data for 
xylal diacetate are expressed by a one-term Drude- 
Natanson equation; the other substances require 
two-term equations. A common low-frequency term, 
corresponding with an absorption band with X 2000— 
2200 A., indicates dissymmetry of tho ethvlenie 
linking. In the xylal series the contributions of 
the two saturated asymmetric centres cancel out, 
leaving the full contribution of the ethylenie linking 
evident ; the latter is, however, partly offset by tho 
contribution of tho three saturated asymmetric 
centres in the glucal series. The largo difference 
in [a] in these two series is thus explained. Other 
observations are in accord with expectation.

R, F . P.
Use of m icro -o rg an ism s in  su g a r  analysis. 

II. Q uan tita tive d ifferen tiation  of fructose and  
m annose. T. F. N ic h o l s o n  (Bioehem. J ., 1936, 
30, 1804— 1806).—Continuing earlier work (A., 1933, 
1037), a method is described for determination of 
mannose (I) which depends on the facts th a t Monilia 
krusei removes glucose (II), fructose (III), and (I) 
from solution whilst Oaffkya tdragcna removes only
(II) and (III). Combining the use of these organisms 
with the use of a strain of Protein vulgaris which re
moves (II) but leaves (III) and (I), it was possible to 
analyse mixtures of (I), (II), and (III) and to recover 
added (III) and (I) from blood and urine filtrates.

P. W. C.
Iso m érisa tio n  of hydroxyaldehydes. VI. 

S accharic  tran sfo rm a tio n  of m onoses. S. N.
D a n il o v  and A. M. H acho ktd se  (Ber., 1936, 69, 
[B\, 2130—2141).—Tho possibilities of the formation 
of saccharic acids from monoses are discussed in the 
light of the author’s observations with OH-aldehydes 
(cf. A., 1934, 281). The prep, of glueodeonic acid 
(I), OH-CH,-[CH-OH]3-CH.,-C()2H, m.p. 145°, [a]J,s 
+4-99° in H20  (Ba ¿alt, [a]” +9-4° in II20 ;  C’a 
salt (also + 1 H 20), [a]}“ +6-4° in II20  ; phenyl- 
hydrazide, m.p. 176°), by the action of PbO on mono- 
or di-halogenated glucose triacetates is described.
(I) is converted by Ac20  and NaOAc a t 70—80° and 
then a t 96—100° into the Act derivative, m.p. 110u
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(phenylhydrazide, m.p. 143°), and by Ag.,0 and Mel 
a t 40° into Me ietramethylglvcodeonate (II), m.p. 
81-5°, [a]n +84-2° in H 20 , hydrolysed by aq. B a(0H )2 
to the corresponding acid, m.p. 92—94° [phenyl- 
luydrazide, m.p. (indef.), 112— 114°]. Glueal, m.p.
60—61°, [a][f —67-3° in H 20  (obtained by hydrolysis 
of the corresponding triacetate with NH 3-EtOH ), 
is transformed by repeated treatm ent with Ag2C03 
and Mel a t 40° into non-eryst. trimethylglucal, [a]},0 
+21-4° in H20, which with Cl2 hi CHC13 a t  0° yields
1 : 2-dichloro-3 : 4 : G-trimethylglucose, [a]}; +  i21T°
in CHC13, converted by moist Ag2C03 in CHCI3 
into 2-chloro-3 : 4 : G-trimethylglucose; this with 
Pb(OH)2 in H 20  at 1S-250 and finally a t SO—90° 
affords trimethylglucodeonic acid, 
0Me-CH2-CH(0H)-[CH-0Me]2-CH2-C02H (Ba salt; 
phenylhydrazide, m.p. 122— 125°). completely methyl
ated to (II). H. W.

O sazones. II . S tru c tu re  of “ anhydro-osaz- 
ones "  and  fission of osazones by bases. 0 .
D ie l s , R. M e y e r , and 0 . O n n e n  (Annalen, 1936, 
5 2 5 , 94—118; ef. A., 1935, 1225).—Dehydration of 
osazones under the influence of traces of acid appears 
a general reaction accompanied by the loss of 1 H 20  
except in the case of maltose. Frequently the pro
ducts are stable only as hydrates from which H20 
cannot be removed without decomp.; the Ac deriv
atives, however, are anhyd. The previous method 
of formulation, based on the identity of anhydro- 
glucosazone (I) with the osazone of the 3 : 6-anhydro- 
glucose (II) of Fischer and Zach (A., 1912, i, 678) 
and Ohle (A., 1928, 871), cannot be maintained, 
since the pentosazones undergo similar change, and

, * xt̂ C H —GIN-NHPh
the structure N< Nph-CH-[CH(OH)]2-CH^*OH 1S sug"
gested by the conversion of anhydro-osazones by 
NH20H,HC1 in EtOH into 4-phenylhydrazono-5- 
keto-4-phenyl-4: 5-dihydropyrazole or its homo- 
logues, the inability of N-alkylated osazones to under
go dehydration, and the impossibility of transforming 
anhydro-osazones into osones by cone. HC1, PhCHO, 
or 0-N02*CeH 4*GB0 . The alternative constitution 
v^C ll-C -N H -N H P h  . . , , ,,

<̂ 'NPh-CH-[CH(OH)]2-CH2-OH 1S suggested bY the 
general behaviour of 4-pyrazolones, and strongly 
supported by the observation that the products 
derived from /-arabinose and ri-xylose are optical 
antipodes, thus indicating the disappearance of the 
asymmetry of The formation of (II) is not a
normal case of osazone production, and slight vari
ations of Ohle’s procedure yield a cwnjmmd, 
C19H20O?N4. m.p. 187—188°, differing from (1) and of 
unexplained constitution. Osazones are not as 
sensitive to [OH'] as to [H*], but are almost univers
ally decomposed by 1% KOH-EtOH into glyoxal- 
osazone (V) or the products of its dehydration and an 
OH-acid. The point of scission therefore lies be
tween C,2) and C(3). The change is complex and ill- 
defined.

(I) gives Ac, m.p. 170°, and Bz, m.p. 161°, com
pounds and a ’.CMe2 derivative, m.p. 167—16S°, 
converted by boiling MeCN into an isorneride, m.p. 
220°. The Ac derivatives of anhydro-rf-galactose- 
and anhydrolactose-phenylosazone have m.p. 177°

and 195—196°, respectively. Cellobiosazone is trans
formed by very dil., boiling H2S04-E t0 I I  into anhydro- 
cdlobiosephenylosazonc, Oa.jHjoOgNj.HjO, m.p. 245° 
(decomp.) after softening a t 225° (.4c derivative, 
C36H 420 14N4, m.p. 107:—198° after softening at 
about 180°), which is remarkably stable towards 
alkali. The following -o-toh/losazones are described: 
anhydro-A-glucose-, m.p. 168—170° (Ac derivative, 
m.p. 149°); lactose-, m.p. 145—155°; anhydroladose-, 
m.p. 223—225° (slight decomp.); cellobiose-, m.p. 
150—152° after softening a t 145°; anhydrocello- 
biose-, m.p. 223—225° (deeomp.); 1 -arabinose, m.p.
122—123°; anhydro-l-arabinose-, m.p. 1S7—188°; 
rf-xylose, m.p. 118—120°; anhydro-d-xylose, m.p.
1S8—1S9°, [a]f)° —57-0° in C5H 5N. The p -tolylosazones 
of anhydroglucose, d -galactose (V), and anhydro-d- 
galaclose have m.p. 202°, 193°, and 212°, respectively. 
A n hydro-\-arabinoseplicnylosazone, m.p. 180—181°, 
Mi? +35-2° in MeOH, and anhydro-rf-xyloseplienyl- 
osazone, m.p. 179—-180°, [a]?,0 —32T° in MeOH, are 
described. The ^-tolylosazones of glucose and galac
tose are converted by NH20H,H01 in Pr0H -H ,0 
into a substance, C17H 1(iON4, m.p. 196°. Treatment of
(I) with boiling 1% KOH-EtOH slowly yields the 
compound, C18H 180 2N4, m.p. 164°. tZ-Glucosazone 
(III) when similarly treated affords di-a(3-phenylazo- 
ethylene, m.p. 144° (decomp.), the three stereoiso- 
meric forms of (IV), m.p. 220° (decomp.), 155°, and 
1S7°, respectively, and an acid, (?) C3H 60 4, isolated 
as the brucine salt, m.p. 188°. (IV) is also derived 
from the osazones of ¿-galactose, lactose, and maltose. 
(i-Gliicosc-o-tolylosazone yields a compound (V),
C,fiH 1GN4, m.p. 141°, also obtained from glyoxal-o- 
tolylosazone, m.p. 136°, and KOH-EtOH. d -Galact- 
ose-o-tolylosazone, m.p. 160—161°, is transformed 
into (V) and a substance, C20H 24O4N4, m.p. 185°. 
d-Glucose-p-tolylosazone yields glyoxal-p-tolylosazone, 
m.p. 238°, not identical with the compound, C1gH18Xj, 
m.p. 238°, derived from (IV), which is transformed 
by boiling EtOH into a substance, m.p. 205°. Cello
biosazone affords a product, C17H 240 8N2, m.p. 223° 
(decomp.), differing in this respect from all other 
sugars examined. (I ll)  is slowly transformed by 35% 
NH2Me in MeOH a t room temp, into a compound, 
Ct9H 250 3Xs, m.p. 198—199° [normal sulphate, m.p.
237—238° (decomp.)]. H. W.

C rysta lline  i.sopropylidene-<Z-threose and 
sim ple  p rep a ra tio n  of <7- an d  i-th reose . 31.
St e ig e r  and T. R e ic h s t e in  (Helv. Chim. Acta,

0 .CH____  1936, 6 9 , [5], 1016—1019).—
CMe2<^r v.Xrr J Successive treatments of benz-

0  ylidenearabitol with Pb(OAc)4 
_} in AcOH and dil. AeOH give 

cZ-threose, best isolated as the 
'.CMe,, derivative (I), m.p. 84°, 

The identity of the sugar is

H-C-OH 
CH2—

(I-)
[aft2 -15-27° in C0Me2. 
established by its almost quant, oxidation to /-tar
taric acid. H. W.

C h arac te risa tio n  of su g arp h o sp h o ric  acids and 
con stitu tio n  of th e  pentosephosphoric  acid  from 
cozym ase. H. v o n  E u l e r , P. K a r r e r , and B. 
B e c k e r  (Helv. Chim. Acta, 1936, 1 9 , 1060—1062).— 
Synthetic glucose-6- and ribose-5-phosphoric acid 
from inosic acid do not give CH^O when oxidised by
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HTOj, whereas under these conditions ribo.se-3- 
phosphoric acid from yeast-nucleic acid gives 0-61 
mol. of CH20 . The pentosephosphoric acid from 
highly purified cozymase does not yield CH20, 
showing tha t both pentose mols. are esterified by 
H3P 0 4 a t the primary OH. Cytidvlic acid, although 
containing P 0 4 a t  3, does not yield CH.,0 in conse
quence of its glucosidification with cytosine. H. W.

Synthesis of g lycofuranosides. E. P a c su  and 
J . W. G r e e n  (J. Amer. Chem. Soc., 1936, 58, 1S23— 
1824).—Galactose E t2 or dibenzyl mercaptal with 
HgCl2 and yellow HgO (to neutralise HC1 formed) 
in EtOH a t low temp, gives a good yield of (3-ethyl- 
galactofuranoside. H. B.

Glucose 5 -m ethyl e th er. L. v o n  V a r o h a  (Ber., 
1936, 69, [JS], 2098—2102).—Dh'sopropylideneglucose
3-p-tolucnesulphonatc is hydrolysed by AcOH a t 
50° to 1 : 2-i'sopropylideneglucofuranose 3-^J-toluene- 
sulphonate, [a]“  —11-6° in CHC13, which with BzCl 
in CHC13 gives 1 : 2-j'sopropylideneglucofuranoso 6- 
benzoatc 3-p-toluenesulphonate, [a]„° —11-4° in
CHC13, whencc the non-cryst. 5-methyl-l : 2-iso- 
propylideneglucofuranose 6-benzoate ‘¡i-Y>-toluenesidphon- 
ate, [a]!? —27-1° in CHC13. Alkaline hydrolysis of the 
latter gives a non-homogeneous product, transformed 
by Ac20  in C5H 5N into 5-methyl-l : 2-isoproptjlidene- 
glucofuranose 3 : 6-diacetate (I), m.p. 87°, [a]“  —15-2° 
in CHC13. The probability that the removal of the 
i)-C6H4Me-S02 is not accompanied by a Walden 
inversion and that (I) is a derivative of glucose is 
strengthened by the almost quant, conversion of
1 : 2-tsopropyliderieglucose 3-p-toluenesulphonate into
1 : 2-isopropylideneglucose, m.p. 158°, under precisely 
similar conditions. This view is further confirmed 
by the mild alkaline hydrolysis of (I) to homogeneous 
~)-methyl-l : 2-isopropylideneglucofuranose (II), b.p. 
145°/0-3 mm., [a]̂ 0 —13-1° in CHC13, transformed by 
Ag20  and Mel into 3 : 5 : 6-trimethyl-1 :2 -iso- 
propylideneglucofuranose, b.p. 138—140°/12 mm., 
[a]u' -27-3° in MeOH. Dil. AcOH a t 100° transforms
(II) into 5-methylglucose (III), which does not yield 
a well-defined osazone. Probably (III) is a mixture 
of several tautomeric forms. The presence of free 
OHO is established by the immediate reddening of 
fuchsin-H2S03, instantaneous reduction of KMn04, 
and rapid reduction of cold Fehling’s solution. I t  has 
[a] ± 0° in H 20  and is not m utarotatory; in EtOH 
it has [a]“  —10-6°, the low val. pointing to the 
absence of an O bridge. H. W.

Active fo rm  of m onosaccharides. I. R eact
iv ity  of tripheny lm ethy lg lucose . A. V. St e p a n o v  
and B. N , St e p a n e n k o  (Ber., 1936, 69, [B], 2046— 
2049).—Addition of HON to glucose occurs less readily 
in 88% than in 10% McOH due to smaller degree of 
dissociation of NH4CN. In 10% MeOH addition is 
rapid initially but the rate falls and then increases 
owing to hydrolysis of the nitrile. In  88% or 98% 
MeOH the increase is not observed. 6-Triphenvl- 
methylglucose reacts more rapidly than glucose. The 
result is attributed to increased ease of rupture of the
O bridge owing to the presence of the negative group.

P ossib ility  of identify ing sm a ll am oun ts of 
galactose a s  m ucic acid. A. S a l v a to r i, G.

L a f p o n i , and S. B a g u o n i  (Atti R. Aocad. Lineei,
1934, [vi], 20, 437—444; Chem. Zontr., 1935, ii. 
3956).—A method is given for detecting and determin
ing 25 mg. of galactose in 25 e.c. of liquid.

O pen-chain derivatives of «/-m annose. M. L.
W o lfro m  and L. W . G e o r g e s  (J. Amer. Chem. Soc., 
1936, 58, 1781— 17S2).—aWeiii/rfq^-Mannoseoximo 
hexa-aeetate (I), m.p. 91—92° (lit. 94°), is hydrolysed 
(H2C20 4,2H20  in MeOH) to the pcnta-acetate (II), 
m.p. 122—123°, [a];,9 +15° in CHC13, which is acetyl* 
ated to (I) and converted by H N 02 (method : A.,
1934, 1092) into aldehydo-d-HWHiiiosfi penta-acetate
(III), a syrup [semicarbazone (IV), m.p. 177—178° 
(decomp.), also obtained by acetvlation (Ac20 -  
C5H 5N in the cold) of mannosesemicarbazonc].
(I ll)  with EtSH and ZnCl2 gives the E t2 mercaptal 
(Pirie, this vol., 593). (IV) and HNOs also give
(III), which is oximated to (II). rf-Mannoso thus 
shows a marked tendency to react in the open-chain 
form (cf. Deulofeu et ah, A., 1934, 394). H. B.

Iodom etric  d e term in a tio n  of fructose. S. Str ev - 
k o v  (Ann. Chim. Analyt., 1936, [iii], 18, 231—232).— 
The solution containing fructose (I) is warmed at.
48-5—49° with a standard CuC03 reagent (II), filtered 
from reduced Cu20 , and Cu in an aliquot part is 
determined iodometrically. (1) is determined from 
the decreaso in titre of (II). J .  S. A.

rf-D iisopropylidenealtrose. M. St e ig e r  and 'I1. 
R e ic h s t e in  (Helv. Chim. Acta, 1936, 19, 1011 — 
1016).—The conversion of i/-ribose into crude altrose 
and of the latter into its benzylphenylhydrazonc (I), 
m.p. 151° (corr.), is described. Treatment of (1) 
with PhCHO and BzOH in H .0  a t 100° gives a non- 

cryst. altrose (II), [a]?,1 + 22°
, 0 'CH-----i in H 20 , whilst a methylated

i  product (111) results when 
H-C-OH V MeOH at 60—65° is aub-

(.1.) HQ-------------' stituted for H20 . (II) i»
HC'0 ^ r(, T transformed by COMe2-  

HoC-O-^ ‘ 02 CuS04-H 2S 04 into d-t/uso- 
propylideneaHrose, m.p. 89°, 

[a]J,9 +28-27° in COMe2, which does not yield appreci
able amounts of acid when oxidised with KMn04, 
and hence is probably A. (Ill) gives an anhydruim- 
propyl idene-d-methyla 11 rox ide, C |0H ,0O5, m.p. 132° 
after softening a t 128°, [a]},8 —43-U4 in COMez.

II. W.
M echanism  of ca rb o h y d ra te  oxidation. XX. 

P re p a ra tio n  of o ligosaccharide acetates con
ta in in g  dihydroxyacetone constituen ts. L. C.
K r e id e r  and W . L . E v a n s  ( J .  Amer. Chem. Soc., 
1936, 58, 1661—1665).—Partly a more detailed 
account of work previously reviewed (A., 1935, 477). 
The following is new. fi-C'cllobiosido-, m.p. 169° 
(all m.p. are corr.), [a]“  —27-1° in CHCI, (p-nitro- 
phenylhydrazone, m.p. 176°), and '¿-gentiobioxido-, 
m.p. 172°, [a]“  —25-9° in CHC13 (methyl akoholate, 
m.p. 110—112°, resolidifying with m.p. 171—172°; 
l>-nitrophenylhydrazone, m.p. 155°), -duiydroxyacetone 
ocla-acetates are prepared (method : this vol., 827) 
from OH-CH2-CO-CH2-OAc and acetobromo-cello- 
biose and -gentiobiose, respectively. Attempted

CMe2<Q ;jnjj
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deacetylation (mildest conditions) caused deep- 
seated changes. H. B.

A ction of liqu id  am m o n ia  on cellobiose octa- 
acetate. L. Z e c h m e is t e r  and G. T ô t ii  [with I. 
P in c z é s i] (Aimalen, 1936, 5 2 5 , 14—24).—Treatment 
of cellobiose aeta-acetate with liquid NH3 followed 
by acid hydrolysis of the product gives ceilobiose or 
its osazone in quant, yield, showing th a t the reaction 
remains a t the disaccharido stage and that C<2) and 
C(3„ the non-reducing half of the biose mols., and the 
bridge 0  are not concerned with the position of N. 
The mixed product is difficult to manipulate after 
exhaustive acétylation, but it is thereby established 
that very little of it is formed by union of cellobiose 
residues. Better results are obtained by gentle 
acétylation affecting only the NH groups, whereby 
the more sparingly sol. aceiamidocellobiose (I) (A ; 
R = R '= 0 ) ,  m.p. 246° (corr.) after softening at 
225°, [aft0 —20-3° in II20 , is obtained. The posi
tion of NIIAc follows from the formation of NH4C1 
when (I) is boiled with AT-HC1, the very low I  val. of 
(I), its slight reducing power towards Fehling’s 
solution, and the non-formation of an osazone. 
Treatment of (I) with AcaO in C5H 5N gives tho 
corresponding peracetate, m.p. 196° (corr.) after 
softening at 194°, [aft0 — 8-4° in CHC13, hydrolysed by 
NaOMe to (I). The mother-liquors from (t) yield 
diacetamidocellobiose (II) (.4 ; R==NAc, and R '= 0  or 
R '= N A c and R = 0 ) , [oc];,0 —20° in H20 , which has a 
very low I  val., does not reduce Fehling’s solution

-ÇHST1H-Ç-OH 
OH-Ç-H I i ' 

H-Ç-OH I
H-Ç------- 1

CH.,-OH

until hydrolysed, does not yield an osazone, and gives 
NH4C1 when boiled with 2V-HCI. (II) gives an 
;4r„ derivative, m.p. 196° (corr.), [aft0 —3-3° in CHC13. 
Treatment of cellotriose with NH3 and of the product 
with A c20  in C5H 5N gives the substance, C10H 55O„6N, 
m.p. 225° (corr.). H. W.

Sem icarbazone and  oxim e ace ta tes of m alto se  
and  cellobiose. ahlehycloCeilobiose octa-acet- 
a te . M. L. W olfrom  and S. S o ltzb erg  (J. Amer. 
Chem. Soc., 1936, 5 8 ,  1783—1785).—Maltosesemi- 
carbazone, m.p. 213° (decomp.), is acetylated (Ac20 -  
C5I I5N a t 60—65° and then at room temp.) to the 
^-octa-acetate (I), m.p. 209—210° (deeomp.), [aft0 +61° 
in CHC13, which contains 7 OAc and 1 NAc (method : 
this vol., 592). Similar acétylation (at room temp.) 
of cellobiosesemicarbazone gives the p-hepta-acetate 
(II), m.p. 207—208°, [a]”  -2 1 °  in CfICl3) further 
acetylated (at 40°) to the [i-ocla-aceiale (ÜI), m.p. 
240—241° (decomp.), [aft5 -26-5° in CIIC13. also 
containing 7 OAc and 1 NAc. Successive oximation 
and acétylation of cellobiose hepta-acetate affords 
(i-cellobioseoxime nona-acetale (IV), m.p. 195—195-5°, 
[«ft7 —8-5° in CHClo, which is not hydrolysed by 
H,C20 4,2H20  in MeOH. (I)—(IV) all possess ring 
structures. The cellobiosean/ioximo octa-acetate of

Zemplén (A., 1926, 822) is probably impure (IV). 
Ccllobioseoximc is acetylated in the cold to an amor
phous nona-acetate (which when heated gives cello- 
bionitrile octa-acetate), hydrolysed (H2C20 4,2H20  in 
MeOH): to aldehydocellobioseoxima octa-acctate (V), 
m.p. 154—155°, [aft8 +30° in CHC13, which contains 
8 ÔAc and is converted by H N 02 into the amorphous 
aldehydoceZZoiuo.se octa-acetate, [a]D +17-7° in CHC1.,. 
This reduces Fehling’s solution and is oximated to 
(V). The behaviour of the above cellobiose deriv
atives on acétylation is the reverse of th a t of the 
corresponding glucose compounds (A., 1934, 1092).

H. B.
V erbenalol, aglucone of verbenalin . J . Chey- 

m o l  (Compt. rend., 1936, 2 0 3 , 543—545).—Emulsin 
hydrolyses verbenalin (I) to glucose and verbenalol 
(II), Cn H 140 5, m.p. 133° from E t20  or 140-5° from 
AcOH, [a]" -29-07° in H 20  (cf. A., 1908, i, 197; 
1928, 1137), which contains a lactone ring and a 
strongly reducing group. The ultra-violet absorption 
spectra of (I) and (II) are different. (I) with 2-5% 
H„SO, gives glucose and an /-aglucone, which may 
be" (II). J. L. D.

S ta rc h  an d  th e  S ch ard in g e r d ex trin s . K. 
F r e u d e n b e r o  and W. R a p p  (Ber., 1936, 69 , [if], 
2041—2045).—Detailed instructions are given for the 
separation of potato starch into amylose, [a]57ti0 
+ 2 03+ 1° (initial) in 51% H2SO.„ [a]-780 +164+1" in 
¿V-NaOH (acetate, [aft0 + 172+ 2° in CHC13), and 
amylopectin, [a ]57g0 206+1° in 51% H 2S04, [a ]5780 
+  169+2° in ¿V-NaOH. Methylstarch is obtained 
by- treating starch acetate suspended in COMe2 with 
NaOH and Me2S04 a t  20° and then a t 50° ; the 
processes of acétylation and méthylation are repeated, 
giving a product with 38—39% OMe. Méthylation 
of a-dextrin (I) is effected by adding a solution of K 
in liquid NH 3 to a solution of (1) in the same solvent 
a t —50°, removing tho solvent, and treating the 
residue with excess of Mel in E t20, thus yielding 
methyl-a-dextrin (II), [CGH 70 2(0Me)3]5, m.p. 208—210°, 
[aft0 +162° in CHC13. (3-Dextrin is methylated with 
greater difficulty and ultimately yields a product (III), 
m.p. (indef.) 190°, [aft0 +151° in CHCL,, with 42-5% 
OMe (theory 45-5% OMe). Treatment of (II) with 
boiling 1 % HÇl-MeOH affords trimethylinethylglucos- 
ido; no trace of pentamethylglucose can be isolated 
from it after treatm ent with BzCl in C5H 5N at 30° 
and on hydrolysis i t  appears to give 2 : 3 : 6-tri- 
inethylglucose (IV) exclusively. During hydrolysis 
of (II) and (III) by 51% H 2S04 a t 20°, [a] rises 
initially and then sinks to the val. required by (IV). 
The course of hydrolysis appears the same for each 
product. The initial rise indicates the presence of a 
readily ruptured p-union which is not a cellobiose 
linking. Takadiastase a t p n 4-5 hydrolyses (I) to 
homogeneous glucose. y-Dextrin appears to be 
changed similarly but more complex results are given 
by [3-dextrin. H. W.

D e te rm in atio n  of specific w e igh ts  of cellulose 
so lu tions. Specific w eigh ts of double com 
pounds of cellulose derivatives w ith  organic 
so lvents.—See this vol., 1337.

S im ple enam ines w ith  te r t ia ry  n itro g en . C. 
Ma n n ic h  and H. D a v id s e n  (Ber., 1936, 6 9 , [B\,
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2106—2112).—Aldehydes and sec. amines in presence 
of anhyd. K 2C03 readily yield diamines which when 
suitably heated lose 1 mol. of sec. amine with form
ation of enamines, which readily darken when pre
served, are moderately stable towards H20  and alkali, 
but readily hydrolysed by acids. They add 1 mol. 
of sec. base. They are readily hydrogenated, thus 
giving a method of converting aldehydes into the 
corresponding ter I. amines or into primary or sec. 
amines if the basic component contains CH2Ph. 
Condensation of ketones 'with see. amines does not 
occur in presence of I^COa, but can sometimes be 
effected if CaO is used a t a somewhat liiglier temp. 
MeCHO, piperidine (I), and anhyd. K2C03 a t >  5° 
atford aoL-dijriperidinoethane, b.p. 58—-60°/0-3 nun., 
transformed by distillation a t higher pressure into
(I) and 1-vinylpiperidine, which is hydrogenated to
1-ethylpiperidine. The following compounds are 
analogously obtained : \-Aa-proptnylpiperidine, b.p.
61—63°/10 mm., hydrogenated (P t0 2 in cyctohexane) 
to 1-propylpiperidino; l-Aa-butenylpiperidine< b.p.
70—71°/10 mm., whence 1-n-butylpiperidine, and 
xoL-dipipe.ridiiw-n-bula7ie; l-fi-methyl-Aa-jyropenylpiper- 
idine, b.p. 63—67°/12 mm., whence 1-isobutvlpiper- 
idine ; 1-A"-hcptenylpiperidine, b.p. 129—130°/l0 mm., 
whence 1-n-hcptylpiperidine,, b.p. 121°/13 mm. (picrate, 
m.p. 98°); diethyl-Aa-hepletiylamine, b.p. 134— 140°/
110 mm.; whence diethylheptylamine, b.p. 198° (auri- 
chloride, m.p. 48°); non-hoinogeneous plienylmelhyl- 
Aa-butenylamine (in poor yield), hydrogenated to 
NPhMoBu“ ; styryldiethylamine, b.p. 147— 150°/16 
m m .; 1 -styrylpiperidine, b.p. 174— 175°/15 mm., m.p. 
29—30°, hydrogenated to 1 - fi-phenylethylpiperidine, 
b.p. 138—139°/14 mm.; a.a-dibe?izylmethylarnino-{i- 
phenylethane, an oil, whence benzylstyrylmethylamine, 
b.p. 171—173°/0-7 mm., hydrogenated (P t0 2in EtOH 
a t 45°) to benzyl-ft-phenijlethylmethylamine, b.p. 135— 
136°/0-6 mm. (methiodide, m.p. 182°), and (Pd-C in 
EtOH) to p-phenylethylmethylamine (hydrochloride, 
m.p. 157— 158°); dibenzylstyrylamine, m.p. 120°, 
hydrogenated (P t0 2 or Pd-C) to dibenzyl- [i-phenyl- 
ethylamine (hydrobromide, m.p. 213°) or PhMe and 
CH2Ph-CH2*NH2, respectively; $-pipcridino-a.-phcnyl- 
Aa-propene, b.p. 157—161°/13 mm., hydrogenated to 
$-pipcridino-v.-phenylpropane, b.p. 143—145°/14 mm.
(hydrobromide, m.p. 208°; methiodide, m.p. 181°);
1 • A“-cyclo/iexetiylpipcridine, b.p. 116—118°/16 mm., 
from the base, cyc/ohexanone, and CaO at 100° during 
50 hr., whence 1 -cyclohexylpiperidine, b.p. 106—107°/ 
16 mm. [methiodide (II), m.p. 253°]. (II) is trans
formed by Ag20 -H 20  followed by heating a t 200° 
into cyc\ohexylnielhyl-Aa-pentenylamine, b.p. 108— 
U0°/14 mm., hydrogenated (P t0 2 in EtOH) to cyclo- 
hexylmetkylamylamine, b.p. 113—114°/14 mm.

F o rm atio n  of enam ines and  alleneam ines 
from  -u n sa tu ra ted  aldehydes and  secondary
bases. C. M annich, K. H an  d ic k , and K. R o th  
(Ber., 1936, 69, [.B], 2112—2123).—«¡3-Unsaturated 
aldehydes are readily resinified in presence of sec. 
amines, whereby the latter behave entirely as catalyst. 
If, however, the liberated H20  is absorbed by much 
anhyd. K2C03 and the temp, is carefully regulated, 
additive compounds N R2‘CHR■ OH!CH• NR2 result. 
The latter readily darken on exposure to air, and are

frequently so unstable th a t they cannot be distilled 
in vac. They are very readily hydrolysed. The 
location of the double linking is established by hydro
genation. When heated they are converted into 
doubly unsaturated monoamines of the allenc type. 
Gradual addition of freshly distilled acraldehyde in 
Et.,0 to 45% NHMe2-H 20  in Et20  accompanied by 
introduction of anhyd. K2C03 hi successive small 
amounts at —5° to 0° affords a.y-bisdimethylamino- 
Aa-propene, b.p. 52—54°/13 mm. (60% yield), reduced 
(P t0 2 in cycZohexane) to ay-bisdimethylaminopropane, 
b.p. 143—145° (picrate, m.p. 207°; platinichhridc, 
m.p. 247°). The following are obtained analogously : 
ay-dipiperidinoprope.nc, b.p. 150—152° 12 mm. when 
very rapidly distilled (slow distillation appears to 
yield polymeric piperidinoallene), hydrogenated (P t0 2) 
to ay-dipiperidinopropane, b.p. 135—137°/12 mm. 
[platinichloridc, decomp. 230—232°; picrate, m.p. 
217—219° (decomp.)], and reduced by Na-Hg in 10% 
AcOH to y-piperidinopropanol, b.p. 102—104°/12 111111. 
(corresponding benzoate hydrochloride, m.p. 1S6°); 
txy-bisdimelhylamino-A''-butcnc, b.p. 64°/17 111m., ther
mally decomposed into a-dimethylamino-y-methyl- 
allene and hydrogenated to NMe.>Bu°, 
NAIe2,CH2*Cil2*CIIMo-NMe2, and NHMe.,; ay-dipiper- 
idino-A^-butene (I), hydrogenated (P t02 in MeOH) 
mainly to ay-dipiperidinobutane, b.p. 159—160°/ 
18 111111. (hydrobromidc, m.p. 272—275°), and reduced 
by Na-Hg to y-piperidinobutanol (nitrobenzoate hydro
chloride, m.p. 176°): l-piperidino-y-mcthylallene, b.p. 
98°/15 111111. (aurichloride, m.p. 91°), from (II) a t 
130—140°/vac., hydrogenated to a-piperidinobutane, 
b.p. 172° (picrate, m.p. 131°); my-dipiperidino-a.- 
j)hcnyl-\Q-propene, m.p. 58° after softening at 55—56°, 
whence y-piperidino-ct-phenylpropane and y-piperid- 
ino-a-phenylallene which is too unstable to permit 
isolation as such, but is characterised as the picrate, 
m.p. 164°, and hydriodide, m.p. 211—212° (decomp.) 
after softening a t 206—207°, both of which yield 
CHPluCH'CHO when distilled with steam and the 
latter of which is hydrogenated (P t0 2 in abs. EtOH) 
to Y-piperidino-x-p h e nyl p ro pa ne,, b.p. 149°/15 mm. 
(hydrochloride, m.p. 1S4—185°; hydriodide, m.p. 138°; 
methiodide, m.p. 134— 135°), also obtained from 
Cr>II10N-CH2-CiCPh; &-dimcihylainino-yrr dimethyl-
A“P(-octatriene, b.p. 123—124°/12 111111., hydrolysed to 
eitral and hydrogenated mainly to a-dimcthylamino- 
y/i-dimethyl-A^i-octadiene [methiodide (11), m.p. 178— 
180°, which yields NMe3 when hydrogenated], which 
passes by addition of H20  into a.-dimethylamino-yrr 
dimethyl-AB-octen-rrol, b.p" 125°/11 mm. (hydrochloride, 
m.p. 110—111°; methiodide, m.p. I l l —112°); g- 
methyl-£methylene-A0’>-octadiene (myreene), b.p. 56- - 
58°/15 111111., obtained from (II) and Ag20, oxidised 
by KMn04 to COJIe2, CH2(C02H)2, AcOH, and 
HC02H and hydrogenated (P t02) to [}*-dimethyl-As- 
octene and thenee slowly to (J^-dimethyloctane;
a.-dimethylamino-yr,■dimethyl-At-octenc, b.p. 99—100°/ 
16 mm. [hydrochloride, m.p. 167°; methiodide, m.p. 
220—222°, degraded (Hofmann) to K-dimothyl-A^i- 
oetadiene, b.p. 160—161°, identical with p-linalolene], 
transformed by addition of H20  into a substance, 
C22II27ON, b.p. .128-—130°/14 mm. (hj'groscopic hydro
chloride, m.p. 96°; methiodide, m.p. 100—101°), and 
hydrogenated (P t0 2 in abs. EtOH) to a.-dimethyl-



1368 BRITISH CHEMICAL ABSTRACTS.—A. XIV (g-i, k, I)

ami?w-yi)-dimethyloctane, b.p. 96°/15 mm. (hydro
chloride, m.p. 186— 187°; methiodide, in.p. 242°).

H. W.
P hotochem ical d eam ina tion  of am ino-acids.—

See this vol., 1349.
P rep a ra tio n  of m eth ion ine-free n a tu ra l  leucine.

S. W. Fox (Sciencc, 1936, 8 4 , 163).—Recrystallis- 
ation of the forinylated NH,-acid yields (50%) a 
S-free leucine without appreciable racemisation.

L. S. T.
S tru c tu re  of W edekind 's keten ium  com p o u n d s.

L. L. Mil l e r  and J . R. J o h n so n  (J . Org. Chem., 
1936, 1 , 135— 140).— Wedekind’s ketenium com
pounds (A., 1922, i, 234), formed in small amounts 
from CH,R-COC'l and CHR2-COCI and N Et3, are shown 
by hydrolysis and by synthesis to be the diethyl
amides of the acids, formed from N H E t2 present as 
impurity in the N Et3 used. The chief product, 
CMe2!CO dimeride, of the reaction with Pr^COCl 
is obtained in 60% yield when anhyd. E t,0  or ligroin 
(60—80°) is used as solvent. The following have 
been prepared : isobutyr-, b.p. 192—194°/740 mm., 
phenylchloroacet-, m.p. 51—51-5°, b.p. 156—158°/4 
mm., dichloroacet-, b.p. 124— 126°/19 mm., and 
bronioacet-, b.p. 114— 117°/9 mm., -diethylamide.

H. G. M.
C arbam ide series . X III. N itro a lk y l-carb - 

am ides an d  -b iu re ts . T. L. D av is  and N. D. 
Co n sta n  (J. Ainer. Chem. Soc., 1936, 5 8 , 1800—1803; 
cf. A., 1933, 383).—NHR-C0-NH2>H N 03 (R =
Et, P r“, B ua, m.p. 70—71°, n -amyl, m.p. 75°) and conc. 
H2S04 a t < 1 5 “ give iV-nitro-iV'-ethyl-, m.p. 133— 
134° (lit. 130—131°), -W-n-propyl-, m.p. 96°, -N'-n- 
butyl- (I), m.p. 80—81°, and -N'-n-amyl- (II), m.p. 
62°, -carbamide, respectively, whilst 
NHMe-C0;NH2,HN03 affords N 0 2-NMe-CONH2. (I) 
and (II) with NH2Ph in warm t l 20  give N-phenyl-'N'-n- 
butyl-, m.p. 129—130°, and -N'-n-amyl-, m.p. 92°, 
-carbamide, respectively (also prepared from PhNCO 
and NH2Alk); (I) and warm conc. aq. NPL afford 
NHBua,C0,NH2. KN-Dimethyl.-, m.p. 103—104°, -di
ethyl-, m.p. 118°, and -di-w-prbpyl-, m.p. 165°, -carb
amide nitrates with conc. N2S04 yield tho NAlk2-NO,; 
C0(NHMe)2 and CO(NHEt)2 could not be nitrated. 
a-Methyl- and aa-dimethyl-biuret with H N 03 (d
1-42) and conc. H 2S04 a t <15° give the <x'-Ar0 2- 
derivatives, m.p. 99—100° (decomp.) and 114— 
115° (decomp.) (Ill), respectively, which with aq. 
NH3 afford tho original biuret. (Ill) and NH„Me, 
n-amylamine, and NH2P1i in H20  yield aaa’‘-tri- 
methyl-, m.p. 154°, a.a.-dimethyl-a -n-athyl-, m.p. 149°, 
and -phemyl-3.rt-dimethyl-, sublimes about 225°, 
-biuret, respectively; in these reactions (III) probably 
rearranges to NMe2-CO-NCO which then reacts 
with the NH2R. I I .  b.

O ptical ro ta tio n  of configuratively re la ted  
azides. P. A. L e v e n e  and A. R o t h e n  [with fid! 
K u n a ] (J. Biol. Chem., 1936, 1 1 5 , 415—428).— 
In  the series, CHMeR‘[CH2],i*X, the results are 
similar for compounds in which X = N 3 or halogen only 
if « = 0 . d-sec.-BuOH, [a] +6-82°, with cold COMe2-  
H I gives I-sec.-butyl iodide, b.p. I l l —118°, [a]
— 13-1°, and thence the azide, b.p. 85°/500 mm., 
[a] +16°, and d-sec.-butylamine, [a] + 0-9° (hydro

chloride, [a] -0 -4 °  in H20). d-Octan-p-ol, [a] 
+9-6°, gives 1 -$-iodo-, b.p. 52°/l mm., [a] -33-3°, 
d -fi-azido-, b.p. 68/9 mm., [a] +28° (homogeneous), 
+27-4° in heptane, and &-$-amino-n-octane, b.p. 
48°/9 mm., [a] +4-19° (hydrochloride, [a] -3-89° in 
H20 ;  platinicliloride). d - CHMeEt-CH2-OH, [a] 
—4-4°, affords d-a-iodo-, b.p. 145—146°, [a] +4-18°, 
max. [.M ] +11-1°, d -u-azido-, b.p. 72°/138 nun., 
[a] +7-61°, max. [M ] +11-6°, and 1-a-amino-$-methyl- 
n-butane (hydrochloride, [a] —0-124° in H 20, max. 
[M~\ -0-21° in H 20). ¿-¡3-Methylhexyl iodide, [a] 
+0-37°, gives \-a.-azido-$-methyl-n-hexane, b.p. 59— 
60°/15 m m , [a] -0 -3°. Z-(3-Methylnonan-a-ol, [a] 
-2-58°, yields d-a-iodo-, b.p. 86°/4 m m , [a] +0-68°, 
and \-a.-azido-$-methyl-n-nonane, b.p. 98—102°/10 
mm., [a] -0 -4 . Z-y-Methyl-w-pentan-a-ol, [a] -3-2°, 
gives 1-a-iodo-, b.p. 54°/12 m m , [a] —7-61°, and 1-a- 
azido-y-methylpentane, b.p. 145— 148°, [a] -7-58°, 
max. [Jl/] —26-3° in heptane. d-8-Mcthylhexan-a-ol, 
[a] +3-21°, gives d-a.-iodo-, b.p. 74—75°/13 mm., 
[a] +3-63°, max. [M] +26-2°, and d-a-azido-S- 
methylhexane, b.p. 157°/418 m m , [a] +3-83°, max. 
[AT) +17-3° in heptane, [a] and \_M] are [a]?,5 and 
[M]“  (homogeneous) unless otherwise stated.

R. S. C.
S yn thesis  an d  re frac to m e tric  s tudy  of sa tu r

a ted  a -m e th y ln itriles . C. d e  H o f f m a n n  and E. 
B a r b ie r  (Bull. Soc. chim. Belg, 1936, 4 5 , 565—
583).—E t a-cyanopropionate (Na derivative) in 
EtOH with alkyl bromides affords E t a-cyano-a- 
alkylpropionates. The following are described : Et 
cc-ci/ano-tx-ethyl-, b.p. 84— 85°/12 m m , -propyl-, 
b.p. 96—970/ l l  m m , -butyl-, b.p. 105—106°/10-5 
m m , -amyl-, b.p. 118—119°/10-5 m m , -hexyl-, b.p.
132—133°/10-5 m m , -heptyl-, b.p. 143—144°/10-5 
m m , -octyl-, b.p. 155— 156°/10-5 m m , -nonyl-, 
b.p. 167—168°/ll-5 m m , -decyl-, b.p. 180—181°/12 
m m , and -dode.cyl-propioiw.te, b.p. 204—205°/10-5 
mm. These are converted by hydrolysis (decarboxyl
ation) into «.-methyl-, m.p. 126— 128°, -ethyl-, m.p. 
111-4°, -propyl-, m.p. 79-6°, -butyl-, m.p. 69-2°, 
-amyl-, m.p. 7S-8°, -hexyl-, m.p. 80-8°, -heptyl-, m.p. 
76-4°, -octyl-, m.p. 81-4°, -nonyl-, m.p. 85-4°, -decyl-, 
m.p. 91-2°, and -dodecyl-propionamide, m.p. 96-8°, 
which with P„05 afford the corresponding nitriles, 
b.p. 103-4°/753-l m m , 125-27755-2 m m , 146-6°/750-5 
m m , 164-8°/761-8 m m , 184-8°/761-8 m m , 85-4°/10 
m m , 99-9710 m m , 115-4710 m m , 133-4°/12 m m , 
146-3°/12 m m , and 170-6°/12 mm. Many physical 
properties of the nitriles are tabulated and the 
mol. refractivity for CH, is calc, as 4-632 a t 15° and
4-644 a t 30°. " J. L. D.

B ehaviour of tau to m eric  substances tow ards 
d iazom ethane. F. A r n d t  (Rev. Fac. Sci. Univ. 
Istanbul, 1936, 1, 1—8).—A summary of previous 
work (cf. A ,  1933, 146; 1934, 770; 1935, 334; 
this vol., 59). H. G. M.

In tro d u c tio n  of silicon in to  fa ts . G. K l e in
and H. N ie n b u r g  (Ber, 1936, 6 9 , [J3], 2066— 2068).—  
Esters [C02R-CH2-CH(0-C0R)-CH2-0]4Si and 
[C02H-CH2-CH(0H)-CH2-0]4Si are obtained when a 
mono- or di-glyceride (4 mols.) is heated with Si(OEt)4 
a t 150— 160°. Orthosilicates of the following are 
described : a-monostearin, m.p. 7 0 ° ; afi-distearin, m.p.
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08°; ct-mono-olein, non-cryst.; a-nionobutyrin, uon- 
cryst. ; o.$-dibutyrin, non-cryst. H. W.

O rganic com pounds of m ercu ry . XIV. Re
action of hydroxy e th y lm ercu ry  b rom ide w ith  
diazom ethane. R. C. F r e id l in a , A. N. N e s - 
m eja n o v , and F . A. T o k a r e v a  (Ber., 1936, 69 , \ E ] ,  

2019—2021; cf. this vol., 1132).—The action of CH2N2 
on hydroxyethylmercury bromide (I) in cold E t20  
gives N2 and an unstable oil which evolves C2H4 
quantitatively when warmed and gives CH2BrH gBr 
with small amounts of Hg and CH20  (formed from 
CHoNo). The experiments do not permit a decision 
between the structures CH2ICH2,HgBrOH and 
OII'CH./CH^HgBr for (I) but the latter is preferred. 
CH2Br-HgBr and 2% aq. NaOH yield Hg, CH20, 
and Br'. HgBr2 is transformed by a large excess of 
CH2N, into Hg dibromomethyl, m.p. 42—43°.

H. W.
C o-ordination  com pounds of p latinous 

halides w ith  u n sa tu ra te d  substances. M. S.
K h a r a sc h  and T. A . A sh fo r d  (J. A m er. Chem. 
Soc., 1936, 5 8 , 1733—1738).— Compounds (R*PtCl2)2, 
where R=c,yc/ohexene (I), dipentene, pinene, C2H4, 
¡sobutene, CHPh!CH2, (:CHPh)2, or trans-C2H2C12, and 
(R P tB r2)2, where R = (I)  or CHPh!CH2, have been 
prepared. The respective m.p. of the above com
pounds are 145—146°, 151—152°, 138—141°, 170— 
180°, 144—145°, 169—171°, 191—192°, 155—160°, 
150—151°, 153—154°. Optical and solubility data 
are recorded. E. S. H.

R eduction of a ro m a tic  com pounds w ith  
hydrogen an d  a  p la tin u m  ox ide-p la tinum -b lack  
catalyst in  p resence of halogen acid. J. H. 
B r o w n , H. W. D u r a n d , and C. S. M a r v e l  (J. 
Amer. Chem. Soc., 1936, 5 8 , 1594—1596).—Reduction 
(Adams) of PliBr, PliCl, 2J-C6H4C12, p-CflH4Br2, and
o-, m-, and £>-C0H4McBr gives the cycZohexane and 
HHal (which activates the catalyst); Phi,
o-CGH4Br-C02H, 1-C10H,C1, and'' l-C10H 7Br were un
affected. CcHg, PhMe, C6H4Me2, s-CcH3Me3, PhEt, 
cymene, and Ph2 are similarly reduced in presence of 
a little HC1 or H Br; anthracene gives octa- and 
tetradeca-hydroanthracene but phenanthrene and 
C10H 8 are unaffected. The following reductions are 
effected sim ilarly: PhOH to ci/cZohexanol (occurs 
more slowly in absence of HHal), EtOBz to 
CgHj j-COoEt, COPhMe to ethylcycZohexanc, PhOMe 
to ci/cZohexane, and a- and p-C10H 7-OH to the 
5 : 6 : 7  : S-H4-derivatives. H. B .

D ecom position of ci/c/ohexyl b rom ide in  
presence of m ercu ric  b rom ide an d  the  fo rm 
ation of ci/ciohexene po lym er ides. F. Sw a r ts  
(Bull. Acad. roy. Belg., 1936, [v], 22, 784—790).— 
cycZoHexyl bromide (0-1 mol.) when heated for 580 hr. 
with HgBr2 gave 0-06 mol. of polymerised cyclo- 
hexene (I), but the use of HgBr led to no appreciable 
polymerisation under similar conditions, nor was (I) 
produced in appreciable yield in the absence of Hg 
salts. Cu retarded the reaction, which was not 
appreciably catalysed by Pt. Pure q/cZohexene (I) 
under similar treatment polymerised shghtly; hence 
it is suggested tha t polymerisation occurs only at the 
moment of formation of (I). Fractional distillation 
of the polymerised substance gave cyclohexylcyclo-

hexene and resinous substances. From one fraction, 
crystallisation from E t20  gave a substance, C„H2„, 
mol. wt. 568, corresponding with about 7 polymerised
(I) mois. Some depolymerisation occurred when the 
resinous material was redistilled. J . T. A.

p-ci/cioPentyl-a-phenylethane, ¡3-ci/e/opentyl-cc- 
eyefohexylethane, y-cj/c/opentyl-a-phenylprop- 
ane, y-cj/ciopentyl-a-cyc/ohexylpropane, and  
th e ir  behav iour to w ard s ca ta ly tic  hydrogenation  
and  dehydrogenation . J. 1. D e n is s e n k o  (Ber., 
1936, 69 , [B\, 2183—2187).—Addition of c//cZopent- 
anone to CH2Ph-CH,/MgCl in E t20  gives 1 -$-phenyl- 
etluyl<syc\opentan-\-ol, b.p. 140—141°/5 mm., con
verted by boding conc. aq. H2C20 4 into ¡3-cyclopenZ- 
enyl-v.-phenylethanc, b.p. 124—̂ 125“/10 mm., rapidly 
hydrogenated (Pt-black in abs. EtOH) to [3-cyclo- 
pentyl-a-plicnylethane (I), b.p. 255—256°/752-5 mm. 
Passage of (I) with H2 over Pt-C  a t 230° yields 
P - cy cl o_p e?iiÿZ - a - cy çXohexy I ethane, b.p. 251—252°/752-5 
mm., almost completely dehydrogenated by Pt-C  at 
290° to (I). Similarly, 1 -y-phenylpropylcyclopehtdn-
1 -ol, b.p. 136—138°/2-5 mm., is converted successively 
into y-cydopenlenyl-ot-phenylpropanc, b.p. 117—118°/
3 mm., and y-cyolopentyl-a-phenylpropane (II), b.p. 
271—272-5°/743 inm. (II) is hydrogenated to y-cyclo- 
pentyl-a.-Gyc\ohcxylpropanc, b.p. 268—270°/748-2°, 
which is dehydrogenated to (II). H. W.

P ro p ertie s  of caro tene and  lycopene. N. K.
D e  (Indian J . Med. Res., 1936, 2 3 , 949—956).— 
Carotene (I) and lycopcne (II) behaved similarly 
towards reagents and adsorbents, but (I) was more 
sol. and (II) was more readily adsorbed. The spectro
scopic absorption in various solvents was determined, 
and a rough method for the determination of mixtures 
of (I) and (II), by observing the positions of the 
absorption max., was devised. N u t r . A b s . (m)

Iso m érisa tio n  of caro tenes by  ch ro m ato 
g rap h ic  adso rp tio n . I. ^-«-Carotene. A. E.
G illa m  and M. S. E l  R i d i  (Biochem. J., 1936, 3 0 , 
1735—1742).—ifi-a.-Carotene (I), m.p. 166° (uncorr.), 
formed from [3-carotene by repeated adsorption on 
A120 3 (this vol., 155), is spectroscopically identical 
with a-carotene (H) but is optically inactive. (I) is 
isomeric with (II) bu t whilst (I) is converted into a 
pigment with absorption max. at longer X, (II) yields 
(especially by adsorption on MgO) a pigment (neo
carotene) with absorption max. a t shorter X. The 
isomérisation is probably due to rearrangement of 
double linkings or to geometrical isomerism.

F. 0 . H.
C h em istry  of th e  algæ . II . C arotenoid  p ig 

m en ts  of O sciltatoria rubrescens. I. M. H e il - 
b r o n  and B. L y t h g o e  (J.C.S., 1936, 1376—1380; 
cf. this vol., 259).—The epiphasic pigments consist of 
fi-carotene (I) and myxoxanthin (II), C40H ri(;O, m.p. 
16S—169° (single absorption max. in CS2, CHC13, and 
ligroin) (oxime, m.p. 195— 196°, absorption max.
463 ma in CHC13), which has vitamin-/! activity and 
must therefore contain a ¡3-ionone ring ; on rnicro- 
hydrogenation it absorbs 11 H2 and is thus mono- 
cyclic. With Al(OPr‘3)3 it affords myxoxanthol, m.p. 
169—172° (absorption max. 529, 494, 464 mu. in CS2). 
This is the absorption spectrum of y -carotene (III)
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and analogy with (III) indicates that (11) is (4) or
(B). (A) is precluded because (II) has a single absorp
tion max., thus resembling astaeene (IV). The enolic

CMe,

H2Q C-[OH:CH-CMe:CH].,-CH:CH-
I i“C C [CH:CMe-Cli:CH]o-CH:CMe-GO-ll

' ¡ k
(A) R = C H 2-CH:CMe2 (B) R=CH:CHPr0

form of (IV) closely resembles (II), wherefore (B) is 
preferred. The single-banded spectra of pigments 
such as (11) and (IV) is due to the simultaneous con
jugation of the ‘.CO with two ethylenic linkings. The 
hypophasie pigments include lutein and myxoxanlho- 
phyll, C.nHrn+oO-, m.p. 169—170° (absorption max. 
518, 484 5, 454 mV in CHC13). R. F. P.

R eversib ility  of th e  F ried e l-C ra fts  reaction . 
H ydrogenation . L. L. A l e x a n d e r  and R. C. 
F uson  (J. Amer. Chein. Soc., 1936, 58, 1745—1747; 
cf. this vol., 205).—Dibenzyl (I) is formed in 27—57% 
yield when tri- and tetra-arylethanes (or compounds, 
e.g., CAriCAr, CHAriCHAr, CAr2;CHAr, which, under 
the conditions used, can give rise to these) are treated 
with C6H 6, AlCIj (large excess), and dry HCl a t room 
temp. Thus, tolane, CPh2:CHPh, CHPh2-CH2Ph, 
(CPh2:)2, (CHPh2)2, and ^-phenyl-aci-di-yt-chlorophenyl- 
cthylene (II), m.p. 116-5— 117-5° [obtained by dehydr
ation (AcOH-conc. I I2S04) of $-phcnyl-‘xa--di--p-chloro- 
phenylethyl alcohol, m.p. 116—117°, which is prepared 
from CH2PlrMgCl and (p-C0H4Cl)2CO], all give (I). 
(CHPh2)2 is formed from tolane, (II), or CPh2!CHPh 
with CGHfi, A1C13 (hmited amount), and H C l; (CHPh!)2 
and ^-bromostilbone similarly afford CHPh2-CH2Ph. 
The following mechanism for (II) illustrates 
the general reaction : CHP1kC(C0H4C1)2 (+ C gH g) 
CHPh,-CH(C6H4Cl), (+2C 0H 0) ^  “ CHPh2-CHPh2 
(+ C 6H 6) CPlCCHPh (+ H 2) -> CHPh./ClLPh 
(+ C ?H c) ^  CHPhlCHPh (+ H 2) -> (I). The pro
duction of (I) from C6H 6, A1C13, and various halogeno- 
ethanes, -ethvlenes, and -acetylenes is thus explicable.

H. B.
P rin c ip le  of vinylogy and  th e  effect of ortho- 

su b s titu en ts  on th e  reac tiv ity  of benzene deriv 
a tives. A. H. B l a t t  (J. Org. Chem., 1936, 1, 154— 
158).—Zwecker’s comparison (A., 1935, 1112) of the 
relative reactivities of unsubstituted and o-substituted 
C0H fi derivatives, C6H4RX (R = H , Me, e tc .; X =  
C02H, CH2CI, etc.), with those of H X  and R X  is 
shown to be a special case of the principle of vinylogv 
(cf. Chem. Rev., 1935, 16, 1). II. G. M.

H ydrolysis of halogenobenzenesulphonic acids 
w ith  a lka li. C. M. S u t e r  and P. H. S c r u t c h e ie l d  
(J. Org. Chem., 1936, 1, 189—193).—K  or Na salts 
of 1 : 3 : 5-C«H3X(S03H)o (I) (X=C1, Br, I), 1 : 2 : 4- 
C6H 3C1(S03H)2,1:3-C6H4i-S03H ,and 1:3-CfiH4(S03H )2 
have been hydrolysed in a  S ,  atm. with 60% aq. 
KOH (130—160°, 0-25—3 hr.), a"nd (I) (X=C1 and Br) 
have been fused with KOH (200—310°, 1—3 hr.), 
and the amounts of Cl' and S03" formed determined. 
The halogens are more easily hydrolysed than the 
S03H, which, in turn, are hydrolysed more slowly

after hydrolysis of the halogen than before. The 
ratio of the hydrolysis rates for the halogen and 
S03H is greater in 60% alkali than in fusion reactions.

II. G. M.
O rgan ic substances of h ig h  m ol. w t. Poly

benzyl and  i ts  derivatives. II . S yn thesis of 
th e  po lym eride and  its  v iscosity  in  varying 
so lvents. II I . Polynitrobenzyl. S. B ezzi (Gaz- 
zetta, 1936, 66, 491—497, 497—504; cf. A.,
1935, 1067).—II. Polybenzyl, (CGH4-CII2-)rt or
CH2Ph-[CH2-CeH4],„-CGH4-CH2Cl, obtained by auto
condensation of (JH0PI1CI (A1C13, alone or in PhN02, 
CS2, or light petroleum), is shown by its viscosity in 
CGHg and in PhN 02, at varying concn. and temp., to 
consist of long-chain mols., and not of micelles.

III. P o ly b e n z y l  with H N 03 (d 1-38) yields an insol. 
product containing less N than is required by 
(C7H 5-N02)„. H N 03 (d 1-52) gives a mixture of sol. 
and insol. N 0 2-derivatives with N in excess (disub
stituted in the terminal rings ?). Mol. wt. (cryoscopic) 
shows th a t polybenzyls in which the degree of poly
merisation is 5 to 24 all give sol. N 0 2-derivatives 
in which it is only 5-5—6-5. The sp. viscosity of the 
latter is >  tha t of polybenzyls of the same mol. wt. 
This, and the abnormal viscosity of cellulose, is 
ascribed to the effect of the functional groups.

E. W. W.
M agnetochem ical investigation  of organic 

su b stan ces. X. A ttem p ted  syn thesis  of carbon 
d irad ica ls  ; ex istence of d irad ica ls . E. M ü l l e r  
and W. B u n g e  (Bcr., 1936, 69, [£], 2164^-2172).— 
Attempts to remove Cl completely from 4 :4 '-  
dichlorodiphenylmethyldiphenyl ether necessitate the 
use of Cu powder in boiling CGH 6, whereby a radical 
coloration is not observed and the product is a yellow 
amorphous substance, C7GH 5G0 2, m.p. indef. 140°, 
apparently a dimcride. I t  is stable towards boiling 
S02C1.2, bu t suffers fission with K-Na, thus re
sembling Pli20 . In  C6H 6 a t room temp, and a t 74° 
it is completely diamagnetic, and shows no sign of 
radical content. 4 : 4'-Di(cblorodiphenyImethyl)-aß- 
diphenylethane (Wittig et al., A., 1928, 642) is trans
formed by Cu powder in C0H 6 into the almost colour
less compound C40H32, which gives a colourless solution 
in CgHG if heating has been avoided in its prep., but 
is dark red in the hot solution. At room temp, and 
a t 74° in CGH G the diamagnetic val. of the colourless 
sohd is observed; a paramagnetic deviation corre
sponding with > 2 %  of radical is excluded. Para
magnetic C diradicals arc capable of existence only 
when there is no possibility of intermol. stabilisation, 
of passage into a valency-tautomeric quinonoid 
system, or of equilibration with formation of a 
polymeric compound. H. W.

coco' - T etraphenylpolyene hydrocarbons ;
valency tau to m erism  of u n sa tu ra te d  system s.
G. W i t t ig  and A. K l e i n  (Ber., 1936, 69, [B], 2087— 
2097).—With hydrocarbons
CPh2!CH-[CHICH]„-CH!CPh2 (n = l ,  2, or 3) union 
with 2 atoms of alkali metal, probably a t the ends of 
the conjugated systems, occurs, but 0 2 is without 
effect even in the presence of PhCHO. Addition of 
Br appears to take place with avoidance of the 
CPh2!CH groups. The tetraphenylpolyenes do not
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therefore give stable diyl forms and do not pass into 
diradicals in presence of 0 2 or Br. Tetraplienyl- 
p-xylylene reacts with N a-K  in dioxan and the pro
duct affords p-CBHi(CHPh.,)2, m.p. 170—171°, when 
treated with MeOH. Gradual addition of Me.» 
aa'-dihydromuconate to LiPh in  Et.,0 and decomp, 
of the product with t l 20  gives ax^-tetraphenyl- 
l Y-hexene-a^-diol (I), m.p. 163-5—165°, converted 
by HCl-MeOH in dioxan into a.~-dimcthyl-x.x'Z- 
tdraphenyl-AY-hexene, m.p. 209—210°, which with 
Na-K followed by MeOH in dioxan yields a a ''-  
tetraphenyl-\Y-hcxene, m.p. 124—125°. (I) and
boiling AcOH containing HC1 afford aa^-tetraphenyl- 
Aay'-hexatriene (II), m.p. 202—204°, which is con
verted by Na powder in abs. dioxan followed by 
MeOH into a.aZZ-tetrciphenyl-A^-hexadiene (IH), 
m.p. 148— 149°, oxidised by KMnO., in COMe.> to 
CHPh2-C02H and 0H*CPh2-C02H, but not COPh2. 
With Li a  similar slow change is observed, whereas 
with N a-K  reaction is much more rapid and gives
(III) after short change, but aaXX-tetraphmyl- 
k^-hexadiene, m.p. 11S-—121° (oxidised to 
CHPh2-CH2-C02H, m.p. 154°), when reaction is 
prolonged. Partial hydrogenation of (II) gives aac£- 
tetraphenylhexane and unchanged (II). In  CHC13
(II) gives a dibromide, decomp, about 133°, but it 
does not react with I. (II) is unchanged when shaken 
in C6H g with 0 2 alone or in presence of PhCHO or 
when dry 0 2 is passed through its solution in boiling 
C6H g. aaXX,-Telradiphenylyl-Av-hexetie-a^-diol, m.p. 
238—239°, is converted by HC1 in boiling AcOH into 
txaZ,Z-telradiphenylyl-Aavc-hexatriene, m.p. 320—328° 
(slight decomp.), which is darker in colour and gives a 
more marked fluorescence than (n ), but is equally 
indifferent towards 0 2. (•CH2,C02H)2, PbO, Ac20, 
and [3-phenylcinnamaldehyde (IV) a t 140—150° afford 
<xixQQ-tetraphenyl-Aaycv-octatetrae7ie, m.p. 19S—199°, 
which in CHC13 gives a very unstable tetrabromide; 
it is indifferent to the prolonged action of 02. aa'- 
Dihydromuconic acid, PbO, Ac20, and (IV) at 140— 
150° give <xtt.KK-tetraphenyl-A’tY<r,‘-decape7itaene, m.p. 
227—228°, which affords an unstable hexabromidc 
and is indifferent to 0 2. H. W.

aS-D iarylbutadienes an d  re la ted  com pounds.
I. a-Phenyl-S-l-naphthylbutadiene. E. F r i e d 
m a n n  and W. E. v a n  H e y n in g e n  (J. pr. Chem., 
1936, [h], 146, 163—165).—CHPhlCH-CHO, a-
C10H 7-CO2H, Ac20 , and PbO a t 200—230° give 
24-9% of x-phe>iyl-&-l-naphthylbutadiene, m.p. 109°, 
which fluoresces in ultra-violet light and has absorp
tion max. a t 2360, 2775—2855, and 3260—3370 A. 
aS-Diplienylbutadiene has absorption max. a t 2420 
and 3305—3140 A. R. S. C.

R eaction  of m e ta l halides w ith  acetylenic 
G rig n a rd  reag en ts . J . P. D a n e h y  and J . A. 
N ie u w l a n d  (J. Amer. Chem. Soc., 1936, 58, 1609— 
1610).—CPhjC-MgBr (1 mol.) and CuBr„ (1 mol.) 
in E t20  give 72% of (CPh:C-)2. CBu"iC-MgBr (I) 
and CuBr., a t 25° similarly afford (CBu“:C*)o (60%; 
55% at -5 ° )  and CBuQ:.CBr (7% ; 14% a t -5 ° ) , 
which are also formed using CuCl2 a t 25° (35 and 5%, 
respectively) or —5° (30 and 7%, respectively), 
and from CBu“:C*MgCl and CuBr2 (30 and 1%, 
respectively). PeCl3 acts similarly. (I) and AgBr

give CBu“*CAg (60%), thus affording evidence tha t 
the first stage in the reaction between a  Grignard 
reagent and a metal halide (as above) is tho formation 
of an organometallic compound which, if unstable, 
subsequently decomposes. H. B.

L attice s tru c tu re  of condensed a ro m a tic  
hy drocarbons and  th e ir  m o lecu la r com pounds 
w ith  trin itrobenzene .—See this vol., 1327.

S tru c tu re  an d  reac tiv ity  of th e  n aph thalene 
nucleus. I. O rien ta tion  in  th e  se rie s  of 
naph thalene and  its  deriva tives. V. N. U fim xkv  
(Ber., 1936, 69, [B). 21SS—219S).—Tho main pro
perties of C10H 8 (difference between a- and P-sub- 
stituted derivatives; equivalence of tho four a- and 
of the four ^-positions; greater reactivity of the 
s,\ a-positions) arc adequately ox-

/  \  >, y  \  \  pressed by assuming an cquili-
L X 1 L J, . brium between the forms (1)

■ iT, ' . . .  . and (II). The assumption of 
' ■' ' a displacement (I) -> (II)

011 entry of a substituent into the nucleus 
explains the preponderating formation of mono- 
substituted products under mild conditions, sinco 
further action occurs with greater difficulty owing to 
the induced benzenoid character of the second ring ; 
substances with completely similar rings 
[Ph2, C8H,(C0);CeH,] usually readily afford di- 
derivatives, and only under particular conditions 
are mono-substituted compounds obtained. Dis
placement of the equilibrium (I) (II) endows one 
ring with a more aromatic, the other with an unsatur
ated, character; further sulphonation causes entry 
of S03H in different positions, but only in the aromatic 
and difficultly hydrogenated ring, thus explaining 
the non-production of 1 : 3-C10H 6(SO3H)2. Examples 
from the lit. show tha t hydrogenation is considerably 
facilitated in tho unsaturated ring, whereas in the 
other ring it occurs with about the same difficulty 
as with C6H a. If tho structure with non-equiv. 
rings is considered fundamental to mono-substituted 
derivatives of C10H S the entry of a soeond substituent 
into tho same ring follows the usual rules of C6H (t 
orientation. If it  enters the other ring, it is under the 
influence of a substituent in an unsaturated sido- 
chain, and is subject to  the rules of llolleman and 
Ingold. The processes are illustrated by references 
to the lit. Contrary to tho lit., sulphonation of 
P-CjqH/NHOAc in tho cold gives mainly 2 : 8- 
NHAc,C10H 8,SO3H. Orientation of naphthylainine- 
sulplionic acids is readily effected by diazotisation, 
replacement of N2 by S02H by S02 in presence of 
Cu powder, oxidation of S02Na to S03Na by H20 2, 
and conversion of C10H fl(SO3H )2 into C101I6(S62C1)2.

H. W.
cyc/oPentenotriphenylene. E. B er g m a n n  and

O. B l u m -B e r g m a n n  (J. Amer. Chem. Soc., 1936, 
58, 1678—1681).—P-9-Phenanthrylctliyl alcohol, m.p. 
92° [from Mg 9-phenanthryl bromide and (CH.2)20  
(in E t20-C fiH B) or CH2ChCH2"OH+MgEtBr (reaction 
occurs when the E t20  is distilled off)], with S0C12 
in C6H (!~NPhMc2 gives the cliloridc, m.p. 82—84°, 
the Grignard reagent (¿4) from which with cyclo- 
pentanone affords l-{$-9-phenaiithrylethyl)cyc\opent- 
anol (I), m.p. 108—109°, and a little <x8-di-Q-phenan~
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thrylbulane (II), m.p. 214—216°. (I) is dehydrated
(KHS04 a t ICO—170°) to 1 -({3-9-phenanthryl) - A1- 
cycZopentene, b.p. 206—207°/l-3 mm., m.p. 50—54-5°, 
converted by A1C13 in CS2 a t room temp, into tetra- 
la/drocyclopentenotriphenylene, m.p. 105-5-—107°
(picrate, m.p. 161—162°), which is dehydrogenated 
(Se a t 330—340°) to cyclopenteyiotriphenylene (III), 
m.p. 171—172-5° (picrate, m.p. 172—173°). (Ill) 

differs from the hydrocarbon, C21H 1G, 
to which structure (III) was assigned 
by Elderfield and Jacobs (A., 1934, 
1359). (I) and AcOH-eone. H 2S04 
do not give ( I I I ) ; the resultant 
product [from which a hydrocarbon, 
C2jH 20, m.p. 117—120° (probably a 
spiran), is isolable] is dehydrogenated 

(So a t 320—340°) to (probably) 7-methyl-1 : 2-benz- 
pyrene, m.p. 157-5—159-5° (picrate, m.p. 153—155°), 
and 1 : 2 : 3 :  i-dibenzfiiiorene, m.p. 115—116° (picrate, 
m.ji. 165—167°). 2-Methylci/cZopentanone and (̂ 4) 
give (II) and a product which when dehydrated 
(KHS04 a t 160—-170°) affords a little l-($-Q-phen- 
anihrylethyl)-'2-meihyl-h.1-Q,yc\opentene, m.p. 73—75°; 
much §-cthylphenanthrcne, m.p. 62—64°, is formed 
during the reaction. H. B.

cycfoH exylam ine an d  Ar-dim ethylci/cIohexyl- 
am ine. G. B r e u e r  and J . S c h n it z e r  (Monatsh., 
1936, 68, 301—312).—-Treatment of cycZohexyl- 
diniethylamine in E t20  with the appropriate amount 
of conc. H2S04 gives cyclohexylamine sulphate (I), 
m.p. 338°, and H  sulphate, m.p. 117—118°, 
respectively, also obtained from their components. 
ryc/oHexylamine (II) and Mel in E t20  afford cyclo- 
hexyMmine hydriodide (III), m.p. 193—194°, and 
cyc/ohexyltrimethylammonium iodide, m.p. 263°.
(II) and hexyl iodide a t room temp, or in E t20  yield
(III), whereas a t 100° cyclohexylhexylamrnonium 
iodide, m.p. 246°, is produced; cyc\ohexylhexyla?nine
(IV), b.p. 243—245°/750 mm. (corresponding phcnyl-
carbamide, m.p. 109—110°), is described. In E t20
(IV) and conc. H2S04 give (I). (Ill) is also formed 
from (II) and I  in E t20 ; ill-defined dark oils are 
produced simultaneously. H. W.

B enzoylation of os-pheny le thy lcarbam ide.
E. A. A b r a h a r t  (J.C.S., 1936, 1273—1274; cf. 
A., 18S4, 1321).—The Bz, m.p. 121°, and
p -NO^'C^H^CO', m.p. 175°, derivatives of 
N PhE t;pO*NH2 (I) have been prepared from (I) in 
( ’-H5N and the respective acyl chloride at room temp. 
BzCl and (I) a t 100° yield NBzPhEt, cyanurie acid, 
and HC1. * F. It.

A ction of bases on organic halogen  com 
pounds. I. R eaction  of a ry l halides w ith  
p o tass iu m  am ide. F. W . B ergstrom , R. E. 
W r ig h t , C. Ch a n d l e r , and W . A. Gil k e y . II. 
B asic ca ta lysis  in  th e  dehalogenation  of the 
phenyl ha lides. R. E. W r ig h t  and F. W . B erg 
strom  (J. Org. Chem ., 1 9 3 6 ,1 , 170—178. 179—188).—
1. P liX  (X = C 1 , B r, I, but not F) reacts rapidly with 
K N I1 , in NH3 a t —33° to give NH2Ph .and some 
NHPh2, N Phg, and ^-C6H4Ph-XH2, but only slowly 
or not at all in boiling E t20  or C^H6. The relative 
ease of replacement of X  was determined by the

“ com petition” method and follows the sequence 
B r> I> C l (F not replaced a t 33°), also obtained for 
replacements involving the p-phenylenedihalides. 
2?-C6H 4MeCl gives ^-C6H4Me-NH2 and ta rry  products. 
A mixture of mono- and di-phenylaniincs is also ob
tained from PhBr and Ca(NH2)2 or Ba(NH2)2 in 
NH 3 a t room temp.

11. KNH2 or rather the NH2~ ion catalyses the 
following reactions in liquid NH3 a t —33°, which 
proceed slowlv or not a t all in the absence of cata
lyst (cf. A., 1924, i, 726; 1931, 1166):
N H P h K + P h X = N H P h 2+ K X ; N H P hK + P hX =  
?)-C(iH4Ph-NH0J-IvX ; N P h ,K + P h X = N P h 3+K X  
(X=C1, Br, I) ; CPh3K + P hC l= K C l+ C P h4; and 
the reactions with K  qumaldyl and PhCl to give
2-bcnzyl-, 2-benzhydryl-, and 2-triphenylmethyl- 
quinoline. The following reactions, however, in 
liquid N IL a t —33° do not take place either alone 
or in presence of KNH, : Ph Cl+ KO Ph =KC1 +  Ph.,0 
and P hB r+ K C l= PhC l+ K B r. CHPh2K reacts 
slowly with PhCl in NH3 a t —33° in the absence of 
KNH2 to give CHPh3 and CPh4, and catalyses the 
reaction between NPh2K and PhCl. In  general, 
the strongest bases (in Bronsted’s sense) react most 
readily with PhX, and only the very strongest (NH2~ 
and CHPh., ) catalyse reactions between PhX and 
NHPhK, etc. H. G. M.

E xtensions of th e  L eu ck art syn thesis of 
am ines. A. W. In g e rs o l l,  J. H. B row n, C. K. 
Kim, W. D. Beauchamp, and G. Jen n in g s (J. Anier. 
Chem. Soc., 1936, 58, 1808—1811).—Ketones, CORK', 
are heated with a mixture of HC02NH4 and HCO-N1L 
(used alone with H 20-sol. and more volatile ketones) 
at 175—185° (with continuous removal of II20  by 
distillation) and the resulting CHRR'-NH-CHO 
hydrolysed (conc. HC1) to the (//-amine (52—85% 
yield). The following are described : CHPhMe-NH.,; 
p-C6H4Me*CHMe*NH2; p-C6H4Ph-CHMc-NH, (178— 
179s, 220—221°); CHMeBur-NH2 (98—99°, >250°);
oi-m.-tolyl-, b.p. 204—205° (113—114°, 164—165°), 
a-p-chlorophenyl-, b.p. 105°/10 mm. (144—145°,
192—193°), a.-'p-bromcrphenyl-, b.p. 116°/10 mm. 
(150—151°, 213—214°), a-p-amsi/Z-, b.p. 126°/20 
mm. (117—118,160—161°), ai-^-phetwxyphenyl- (113— 
114°, 180—181°), a-m-nitrophenyl- (156—157°, 223— 
224°), and a-2-naphthyl- (151—152°, 198—199°), 
•ethylamines; Jenchylamine, b.p. 190—191° (131— 
133°, >250°). The m.p. quoted in parentheses arc 
those of the Bz derivative and hydrochloride, respect
ively. A mixture of neobornyl- (70%) and rf-bornyl- 
amine is obtained from ¿-camphor in presence of
PhN 02. H. B.

A m ide condensations. II . T ran sfo rm atio n s 
of acetoacetd iphenylam ide. G. V. T s c h e l in c e v  
and B. M. D u b in in  (Ber., 1936, 69, [5], 2023—2026; 
cf. this vol., 463).—The adaptability of 
CTLAc'CO'NPhj (I) to syntheses of the CHjAc-COoEt 
type is illustrated. (I) is transformed by cold conc. 
H2S04 into 2-keto-l-phenyl-4:-methyl-\ : '2-dihydro- 
quinoline (II), m.p. 134—135°, hi almost quant, 
yield. W ith NHPh-NH, in E t20  a t 0° (I) gives the 
corresponding phenylhydrazone, m.p. 171—172°, 
which passes in boiling xylene into phenyhnethyl- 
pyrazolone. The successive actions of Na and E tI
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in EtOH on (I) lead to a.-ethylacetoacetdiphenylamide, 
m.p. 70—71°, transformed by conc. H2S04 into
2-keto-l-phen!/l-4-?nct}u/l-'i-eth!/l-\ : 2 -diliydroquinoline, 
m.p. 116—117°. a-Bcnzylacetoacetdij)henylamide, m.p.
108—109°, gives a non-cryst. product witli conc. 
H2S04. Diacetylacetdiplienylamide, m.p. 123—124°, 
from (' H Na A c • C 0  • N Ph 2 and AcCl in E t20, is trans
formed by conc. H2S04 into (II). H. W.

o- and  p-N itrophenylhydroxylam ine. R. 
K u h n  and F. W ey g a n d  (Ber., 1936, 69, [#], 1969— 
1974).—Addition of finely-powdered o-C6H4(N02)2 
to a solution of ascorbic acid (I) in aq. Na2C03 under 
jNT2 and extraction of the solution with EtOAc after 
acidification with AcOH gives o-nitrophenylhydroxyl- 
amine (II), m.p. 74°, which with dil. aq. Na2C03 
gives a dark blue solution of the Na  salt, 
0H-N!CGH,!ISr02Na, and with conc. aq. NaOH an 
intensely reddish-brown solution of the Na2 salt, 
0Na’N!CGH4‘.NO2Na, thus explaining the colour 
reactions of o-(J6H4(N02)2 with aldoses, ketoses, 
and polyhydric aromatic phenols. For the prep, of
(II) it is preferable to start from o-N0-C6H4-N02
(III), since reaction can then be effected in acid 
solution and less (I) is necessary. (II) can be deter
mined by running its solution in 50% EtOH into 
standard K;jFe(CN)0 under N2 until the blue colour 
is permanent, (III) being thus produced. Hydro
genation (P t0 2 in abs. EtOH) of (II) gives o- 
CcH4(NH2)2. Similarly, reduction of ^-G6H4(N 02)2 or 
j}-N0-C(iH 1-N02 affords ■p-nitrophenylhydroxylaminc
(IV), m.p. 107°, which in dil. Na2C03 gives a cherry-
red solution of the Na  salt and in dil. NaOH a brown
ish-yellow solution of the Na2 salt, which is sensitive 
to air owing to the catalytic effect of traces of metal, 
since the colour persists in presence of KCN. (II) 
is exceedingly unstable and when cryst. passes into 
a blackish viscous mass within a few hr., but can be 
preserved for some weeks in an evacuated tube a t 0°.
(IV) is considerably more stable. H. W.

F ission  of te r t ia ry  am ines by n itro u s  acid . R. 
W e g l e r  and W. F r a n k  (Ber., 1936, 69, [B], 2071— 
2077).—iV-Methylbornylamine, b.p. 88°/15 mm., a” 
—59-1° (improved prep.), is converted by H N 02 
solely into the NO-derivative. Bornyl-dimethyl- 
or -diethyl-amine is largely converted into camphor 
and, under certain conditions, scarcely any tert. 
amine can be regenerated. The best method for the 
separation of sec. and tert. amine is secured by use of 
a large excess of N aN 02 in cold 15—20% H 2S04. 
Fission of tert. amines by H N 02 appears general, 
and takes place most rapidly in AcOH at 40—80° or, 
much more slowly, a t room temp. N20 3 in dil. AcOH 
can replace N aN 02 or, better, N20 3 can be passed into 
the amino in AcOH, whereby the change takes place 
with marked evolution of heat. The smallest 
alkyl residue attached to N is removed as aldehyde 
or ketone. Cyclic residues appear somewhat more 
firmly attached than aliphatic residues of equal 
size, but CH2Ph is removed a t least as readily as Me, 
thus giving a parallel with von Braun’s observation 
on the fission with BrCN. Reaction with tert. amines 
containing one or more readily eliminable groups 
is quant., giving NO-compounds and aldehydes or 
the corresponding acids in amount showing the 
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absence of appreciable secondary change. The courso 
of the reaction is uncertain, but the aldehyde appears 
to be a primary product. The change 
NR2R '+ H N 0 2 —> NR2*NO+R'OH is unlikely, since 
R 'O II (CHoPh-OH) is not oxidised by HNO., alone 
or in presence of tert. amine or NO-compound". The 
following substances appear new : nitroso-benzyleihyl- 
amine, an oil; -benzylmethylaminc, b.p. 145°/1S m m .; 
-dibenzylamine, b.p. 140°/0-2 mm.; -cyclohexylcthyl- 
amine, b.p. 140717 mm.; -ethyloctylaminc, b.p. 
147715 mm. H. W.

R eactions of 8-n itro -a-naph thy lam ine and  its  
derivatives. H. H. Hodgson and J . H. Ckook 
(J.C.S., 1936, 133S—1341).—4 ; 8-Dinitroaceto-a-
naphthalide, m.p. 231° (freo amine, m.p. 193°), was 
the sole product of the action of HNOa [d 1-5) on
8-nitroaccto-a-naphthalide. Monobromination of the 
latter in AcOH-j-NaOAc gave 4-bromo-8-nitroaceto- 
a-naphthalide, m.p. 202°, hydrolysed to the amine, 
m.p. 116°, converted (Sandmeyer) into l-chloro-4- 
bromo-8-nitronaphthalene, m.p. 107-5°, whilst further 
bromination gave the 2 ; 4-7ir2-compound (I), m.p. 
198°, sol. in aq. NaOH, hydrolysed to the amine
(II), m.p. 150°, converted (Sandmeyer) into 1 -chloro- 
2  : ■i-dibromo-8 -nitronaphthalene, m.p. 146°; reduced 
(West’s method) to 8 -chloro-B : 7-dibromo-<x.-naj>hthyl- 
arnine, m.p. 159° (picrate, m.p. 160°; Ac derivative, 
m.p. 227°). Attempts a t direct monobromination 
of 8-nitro-a-naphthylamine resulted in mixtures, 
whilst dibromination gave (II), which readily gave a 
A c 2 compound, m.p. 190°, with excess of Ac20, and 
was reduced (West’s method) to 2 :4-dibromo-l : 8- 
naphthylenediamine, m.p. 110—112°. Reduction of 
(I) with acid SnCl2-AcOH or by West’s method 
caused condensation to 7 : 9-dibromo-2-methylperimid- 
ine, m.p. 176—177°. p . It.

M anufacture of am in o trifluo rom ethy lary lsu l- 
phonic acids.—See B., 1936, 974.

M anufactu re of su b s titu ted  n itro - and  am ino- 
chrysenes.—See B., 1936, 973.

M anufactu re  of am inochrysenesu lphonic 
acids.—See B., 1936, 974.

M anufactu re of 3-am inopyrenesulphonic 
ac ids.—See B., 1936, 974.

B enzidine phosphom olybdate.—See this vol., 
1351.

2 : 7-D iam inofluorene.—See this vol., 1352.
Azo-dyes an d  th e ir  in te rm ed ia te  p roduc ts . 

XVIII. cis- and  frrm.s-forms of stilbene dyes.
P. R u g g l i and F. L a n g  (Helv. Chim. Acta, 1936, 
19, 996—1007).—Observations with dyes derived 
from cw-stilbene disprove the hypothesis that sub- 
stantivity of dyes on cotton depends on their existence 
in long, thread-like mols. which become attached to 
the similar mols. of cellulose. The by-products of 
the action of alkali on y»-N02,C6H4,CH2Cl are formed 
in minor quantity only and are non-homogeneous; 
a substance, m.p. 199°, containing 5 O is described. 
p;/-Dinitrotolan, obtained from the dibromide or, 
preferably, the dichloride of Zra?w-p/j-dinitrostilbene, 
is reduced (Ni in E t0A c-E t0H -H ,0 ) to cis-pp'- 
diaminostilbene (I), m.p. 121° [{'.CHPh)2, m.p. 104?;
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A c2, m.p. 172°, and Bz2, m.p. 253°, derivatives; 
trans-pp'-dibenzamidoslilbejie, m.p. 352°], which is 
unchanged by prolonged treatment with cold or short 
treatment with boiling jV-HCI, but is isomerised by the 
boiling 10% acid to trans-pp'-diaminostilbeno (II). 
Both substances are cautiously tetrazotised and 
coupled with 1 : 4-NH2,C10HG"SO3H to eis- (ITT) and 
trans- (IV) -stilbene-red
[:CH*CcH,*N2'C10H 5(OH)‘SO3Na]o, each of which is 
a substantive dye, although the existence of (III) as 
a thread mol. is theoretically excluded. Reductive 
fission of (III) and (IV) yields (I) and (II), respect
ively. Similar coupling of tetrazotised (I) and (II) 
with 1 : 4-OH,C,0H 6'SO3H  yields cis- and trans- 
stilbene-violet [:CH-CGH4-N2-CJ0H 5(OH)-SO3Nal2, each 
of which is a substantive dye. H. W.

3 : 5 -F luoron itroan iso le . A. C. d e  Dec.iorgi 
(Anal. Asoc. Quim. Argentina, 1936, 24, 1—2).— 
3 : 5-Nitroaminoanisole in HC1 with NaNO., and 
subsequently 40% HBF4 yields 3-nitroanisole-5- 
diazonium borofluoride, decomp. 150° (darkens at 
140°), which loses BF3 on warming to give 3 : 5- 
jfluoronitroanisole, m.p. 85°. F. R. G.

A ction of so d iu m  m ethox ide and  am m o n ia  
on 1 : 3 : 5 -fluorod in itrobenzene an d  3 :  5 -fluoro- 
n itro an iso le . A. C. d e  D e g io r g i (Anal. Asoc. 
Quim. Argentina, 1936, 24, 3—10).—The halogen in 
1 : 3 :  5-CGH3F(N 02)2 (A., 1935, 1229) but not in the 
corresponding C1-, Br-, and I-compounds, is replaced 
by the action of NaOMo or NH3 in EtOH. The F  in 
1 : 3 :  5-0Me-C6H 3F*N02 (preceding abstract) is not 
replaced by NH3 in EtOH and is replaced less readily 
than the F  in ?«-C^H4F ;N 02 by NaOMe. These 
results are discussed in relation to the views of Do 
Crauw (A., 1931, 1283). F. R. G.

O rien ta tion  of ji-m ethoxydiphenyl in  the  
F ried e l-C ra fts  reaction . L. F . F ie s e r  and C. K. 
B r a d s h e r  (J. Amer. Chem. Soc., 1936, 58, 1738— 
1741).—In the Friedel-Crafts reaction, 4-methoxy- 
diphenyl is substituted about 66% in position 4', 
the remainder in position 3. Solvents have little 
effect on the ratio. p-CGH4Ph*OMe, (•CH2-C0)20, and 
AlClj in cold PhN 02 give 24-5% of y-keto-y-p-4'- 
rnethoxydiphenylylbulyric acid (I), m.p. 200—201° 
(slight darkening) (Me. ester, m.p. 99—110°), and 60% 
of y-kelo-y-4:-methoxy-3-diphenylylbulyric acid (II), 
m.p. 155° [Me ester, m.p. 48—49°), readily separable 
owing to the sparing solubility of the Na salt of (I). 
Reduction (Clemmensen) of the crude Me esters of 
(I) and (II) affords y-p-4'-methoxydiphenylyl-, m.p. 
148—149° (previous softening), and y-i-methoxy-Z 
diphenylyl-, m.p. 109°, -butyric acid, respectively; 
the latter could not be cyclised (H2S04; acid chloride ; 
Bougault). Oxidation of (I) with KMn04-aq. KOH 
and of (II) with NaOBr gives i-meihoxydiphenyl-A' 
m.p. 248—249° (Me ester, m.p. 172—-173°), and -3-, 
m.p. 166— 167°, -carboxylic acid, respectively, de- 
methylated (48% H B r, AcOH) to 4-hydroxt/diphenyl- 
4'- (III), m.p. 293—294° (Me ester, m.p. 224—225°), 
and -3-, m.p. 212—213° (Me ester, m.p. 93—94°), 
-carboxylic acid, respectively. (Ill) is oxidised (aq. 
KM n04) to i )-C0H 4(CO2H)2. (I) and 2-5% NaOCl 
at 100° (bath) afford ‘.5-chior o-4- meth oxyd iphenyl - 
4 '-carboxylic acid, m.p. 275—276° (Me ester, m.p.

145—146°), also prepared by oxidation (alkaline 
KM n04) of S-chloro-i-methoxy-4'-acetyldiphenyl, m.p.
109—110° (from 3-chloro-4-methbxydiphenyl, AcCl, 
and A1C13 in CS2). ‘¿-Bromo-i-meihoxydiphenyl-i’- 
carboxylic acid, m.p. 270—271° (Me ester, m.p. 148— 
149°), and Z-bromoA-methoxyA'-acetyldiphenyl, m.p. 
97—98°, are prepared by analogous methods. 
jp-C6H4Ph*0Me, AcCl, and A1C13 in CS„ (at b.p.), 
C2H 2C14 (at 0—20°), or PhN 02 (at 0—20°) give 
65—75% of 4-methoxy-i'- (IV), m.p. 153—154° and 
some -3- (V), m.p. 62—63°, -acetyldiphenyl. Rearrange
ment (Fries) of £)-CGH 4Ph-OAc affords i-hydroxyA' -, 
m.p. 206—207°, and -3-, m.p. 61—62°, -acetyldiphenyl, 
which are methylated to (IV) and (V), respectively.

H. B.
C ondensation  of phenols w ith  ethanolam ine 

an d  form aldehyde. H. A. B r u s o n  (J. Amer. Chem. 
Soc., 1936, 58, 1741—1744).—NH2-CH2-CH2-0H (1 
mol.) and 30% CH20  (1 mol.) followed (after 1 hr.) 
by o-CGH4PlrO H  (1 mol.) in EtOH, give after heating 
a t 100 (bath) 38% of a hydroxyphenyWN-fi-hydroxy- 
elhylbenzylamine, OH,C6H3Ph,CH2'NH-CH2*CH2‘OH, 
m.p. 116°, also obtained by prolonged interaction of 
equimol. quantities of the reactants in MeOH a t 20— 
25°. jj-C6H4Ph*OH similarly affords a compound, 
m.p. 102°, which may be
(OH-CGH3Ph-CH2)2N-CH2-CH2-OH, whilst p-cyclo- 
hexylphenol gives a cxnnpound, m.p. 170—171°, of 
(probably) similar constitution. 5-ChIoro-2-hydroxy- 
dipheny], 2 : 4-CGH3Cl2-OH, 3-nitro-p-cresol, p-
C6H4Buv*OH, p-fcri.-amylphenol, ^ -N 02-CGTI4-0H, 
and 2)-OH-C6H 4-COPh similarly yield (probably) 
5-chloro-2-hydroxy-3-phenyl-, m.p. 182—183°, 3 : 5- 
dichloro-‘2-lujdroxy-, m.p. 199—200°, 3-nitro-2-hydroxy- 
5-methyl-, m.p. 205—206°, 2-hydroxy-5-tcrt.-butyl-, 
m.p. 127—128°, 2-hydroxy-5-tcrt.-amyl-, m.p. 114°, 
5-nitro-2-hydroxy-, m.p. 196°, and 2-hydroxy-v>-benzoyl-, 
m.p. 188—189°, -Tk-fi-hydroxyethylbenzylamine, respect
ively. These substances react further with CH20 
to form resins. Resinous products were obtained from 
PliOH, cresols, o- and ̂ -CGH4Cl-OH, and o-cyclohoxjl-, 
p-benzyl-, and p-aayy-tetramethylbutyl-phenols; m- 
C6H4(0 H )2 gives an amorphous solid. H . B.

O xidation  of pyrocatechol by  ty rosinase .— 
See this vol., 1417.

ci/ctoH exyltrich lorom ethylcarb inol. J . W. 
H o w a r d  and R. J . B r o w n  (J. Amer. Chem. Soc., 
1936, 58, 1657).—Mg cyclohexyl bromide added to 
chloral in E t20  gives oyclohexyUrichlorotnethylairbinol, 
b.p. 119—121°/15 mm. (acetate, b.p. 176°/680 mm.; 
propionate, b.p. 188°/681-6 m m .; butyrate, b.p. 185°/ 
682-6 m m .; benzoate, b.p. 210°/683-3 mm.), in approx. 
30% yield. H. B.

S u b stitu ted  hydroxybenzyl alcohols. B. D u n 
n in g , jurii, F. D u n n in g , and E. E. R e id  (J. Amer. 
Chem. Soc., 1936, 58, 1565—1568).—2-Hydroxy A -, 
m.p. 103°, and -6-, m.p. 80°, -methyl-, -5-ethyl-, m.p. 
83°, and -5-propyl-, m.p. 73°, -benzyl alcohol are 
prepared by reduction (Adams) of the appropriate 
OH-CgH-jAlk-CHO (prep.; Reimer-Tiemann), whilst
5-bromo-S-iodo-, m.p. 86°, and W-chloro-o-brcnno-, 
m.p. 93°, -2-hydroxy-, Q-bromo-'i-hydroxy-, m.p. 124°, 
and ?,-bromo-4-hydroxy-, m.p. 128°, -benzyl alcohol 
are obtained by direct halogenation. The relative
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bactericidal (towards S. aureus), anesthetic, and 
anti-spasmodic activities of the above and o- (I), m-, 
and jj-OH'CjjHj-CHj-OH, and the 3 : 5-Cl2-, -Br2-, 
and -I2-, 5-C1-, -Br-, and -1-, and 5-Me derivatives of 
(I) are determined; the bactericidal activity rises as 
the partition coefficient, solubility in olive oil/ 
solubility in H 20 , increases. H. B.

M echanism  of asy m m etric  synthesis w ith  
reference to  a new  type. J. K e n y o n  and S. M. 
P a r t r id g e  (J.C.S., 193G, 1313—1317).—( + )-Methyl- 
a$-dibromo-i\-propylairbinol, b.p. 103°/13 mm., aj|93 
+2-04°, aJ?M +2-15°, aJJ61 +  2-46°, a«* +  4-90° (I,0-5), 
obtained from ( —)-ay-diinethylallyl alcohol and B r- 
CHClj, is oxidised by Cr()3-AcOH to {-{-)-Me a[i- 
dibromo-n-propyl ketone, b.p. 90°/13 mm., +3-06°, 

+3-34°, +3-85°, aj«* +8-25° (I, 0-25), whilst
(-J-)-ay-dimethylallyl alcohol by similar treatment 
gives the cU-dibromo-alcohol, b.p. 112°/20 mm., 
oxidised to dl-Me aft-dibromo-n-propyl ketone, b.p. 
90°/13 mm. Further, the similarly constituted (+ )- 
y-phenyl-a-methylallyl alcohol (I) with Br-CHC13 
gives a mixture of two carbinols separated by fractional 
crystallisation into d- (II), m.p. 112—113°, [a]5893 
+107-1°, [a]5790 +115-9°, [a]54fil +128-0°, [« ]„ ,  +261-0° 
in CHC13, and l-afi-dibrcmio-fi-phenylethylmethylcarb- 
inol, m.p. 87—88°, [<x]5893 -97-8°, [a]5790 -115-4°, 
[«15401 “  119-7°. [ali358 -  224-0° in CHCI3. The latter 
are oxidised without separation to ( —)-a[J-dibroino- 
P-phenylethyl Me ketone, m.p. 127°, [a]54cl —10-15° 
(I, 2; c, 2-7 in CHC13). Oxidation of the (+ )- and 
(—)-carbino!s yields respectively (+ )- and (—)- 
ketones, both m.p. 127°, possibly optically pure since 
the rotatory powers were of equal magnitude and 
opposito sign. Addition of Br to the (—) form of
(I) gives a (—)-a.$-dibromo-$-phenylethylmethylcarbinol, 
m.p. 112—113°, the optical enantiomorph of (II), 
oxidised to the optically pure (—)-ketone. I t  is 
thought tha t asymmetric addition takes place when 
there is a difference in energy associated with the 
diastereoisomeric intermediate products, a conclusion 
supported by the fact that there is an unexpectedly 
wide variation in the rotatory powers of the ketones 
obtained by oxidation of the mixtures of dibromo- 
alcohols by bromination a t different temp., the (—)- 
or (-f)-ketone predominating according to whether 
the temp, is low or high. F. R.

A sy m m etric  reaction . P rep a ra tio n  of an  
alcohol o r of i ts  d iastereo isom eride , exclusively, 
by reac tio n s  asy m m etric  o r  no t. F. K a y s e r  
(Ann. Cliim., 1936, [xi], 6, 145—248; cf. A., 1924, i, 
825).—Hydratropaldehyde with the theoretical quant
ity  of MgPhBr in E t20  affords (a)-a$-diphenylpropyl 
alcohol (I), b.p; 180—182°/17—18 mm. [phenyl- 
carbamate, m.p. 116°; chloride, m.p. 140°; boiling 
AcCl containing NaOAc affords an Ac derivative of 
indefinite b.p. and some of the (p)-acetate], Simi
larly, $-phenylbutaldehyde, b.p. 120°/35 mm. (prep, 
described), with MgPhBr affords (a)-a$-diphenylbutyl 
alcohol (II), b.p. 183—1S4°/18 111111. [oxidised to 
ethyldeoxybenzoin ( I II) ; phenylcarbamate, m.p. 119°; 
chloride, m.p. 49°; Ac, b.p. indefinite, and Bz, b.p. 
110°/20 mm., derivatives]; aP-diphenvlpropaldehyde 
affords (a)-a$y-triphenylpropyl alcohol (IV), m.p. 92° 
(cf. A., 1933, 710) [oxidised to benzyldeoxybenzoin

(V); by heating with K H S04 a product, m.p. 63°, 
is obtained identical with tha t from the (p)-diastereo- 
isomeride; phenylcarbamate, m.p. 125°; chloride, 
decomp, when heated; Ac  derivative, m.p. 70°].
(I), (II), and (III) are obtained free from the (p)- 
diastereoisomerides. Methyldeoxybenzoin (VI), (III), 
and (V) are not reduced by H 2-P t, -Ni, or -P d , but 
with MgBuvCl, a small amount of sec. alcohol, (VIII) 
(below), and y8z-triphenyl-&$-dimethylpentan-y-ol, m.p. 
117°, respectively, are formed. Deoxybenzoin with 
Mel, EtBr, and CH2PhBr in warm EtOH containing 
NaOEt affords (VI), (III), and (V), respectively.
(VI) with Na-Hg in EtOH or Na in hot EtOH affords 
(fi)-ixfi-diphenylpropyl alcohol (VII), m.p. 48° [oxidised 
to (VI); phenylcarbamate,, m.p. 122°; the chloride is 
identical with th a t from (I); Ac derivative, m.p. 
104°], and a compound, (C10H 10O),„ m.p. 266°. Simi
larly (III) and (V) afford (P )-a fi-diphenylbutyl alcohol
(VIII), m.p. 82° [oxidised to ( I I I ) ; phenylcarbamate, 
m.p. 124°; chloride, m.p. 78°; Ac derivative, m.p. 
53°], and ($)-a.$y-tripkenylpropyl alcohol (IX), m.p. 87° 
[oxidised to (V); dehydrated (KHSOJ to a substance, 
m.p. 63°; phenylcarbamate, m.p. 121-5°; chloride, 
m.p. 90°; Ac derivative, m.p. 90°], respectively. The 
asymmetric synthesis of one diastereoisomeride ex
clusively is explained by postulating a sp. influence 
(leading to distortion) of one alkyl (R) on the position 
in space occupied by CO with respect to R and R ', 
thereby providing a favoured position for attack by 
the incoming R " (from MgR"X). ¿rarw-Stilbene 
oxide (X) with MgEtBr affords (VIII) whereas the cis- 
isomeride (XI) gives (II) in poor yield. (X) with 
CH2Ph-MgCl gives (IX), whereas (XI) affords (IV).
(X) with MgMel gives a mixture of di-afi-diphenyl- 
propyl ether, m.p. 138°, a polymeride (?), m.p. 282°, of 
diphenylpropyl alcohol, and a substance, m.p. 56°;
(XI) with MgMel affords only stilbene. (X) with 
MgMeBr gives stilbene and (I), as does (XI). Methyl- 
stilbene oxide (A., 1932, 394) with H 2-N i in EtOH at 
35—40° affords (VII). Benzylstilbene with B z02H 
affords benzylstilbene oxide, m.p. 65—66°, reduced 
(Ni-H2) to (IX). In neither case is there any evidence 
of the presence of the a-diastereoisomeride, nor of the 
rupture of both C-0 hnkings of the oxido-compound.

J. L. D.
A ddition  of alkyl halides to  th e  ethylenic link

ing . F. S t r a u s  and W. T i i ie l  [and, in part, G. 
S zy szk a ] (Annalen, 1936, 525, 151— 182).—
OMe-CH2Cl (I) and OMe-CHPhCl (II) add on to 
unsaturated compounds alone or, better, in presence 
of HgCl2 or, best, ZnCl2, SnCl4, or SbCl5, to give 
compounds >CCl-C-CHR-OMo (R = H  or Ph), the Cl 
becoming attached to the most heavily substituted C. 
In  the one case examined the bromide gave twice the 
yield given by the chloride. Reaction with dienes 
may be by 1 : 2- or 1 : 4-addition or both. The ease 
of reaction is cf/cfopentadicne (J IT) >  A1:3-q/cfohexa- 
diene (IV) >̂>CMe2ICH2, CMe2:CHMe>butadiene (V)> 
mono-unsaturated alicyclic compounds. Yields are 
usually 70%. The course of reaction is not always 
certain. Solutions of the alkoxy-lialides obtained 
from the acetal or aldehyde and HCl-MeOH can some
times be used. j)-OMe'Cr,H4-CH2Cl (VI), but not 
CHjPhCl, condenses. (CH2Br)20  readily condenses 
by both Br, (CH2C1)20  less readily by both Cl. This
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is held to support direct addition of alkyl halides to C 
in such compounds as CH2Ac-C02Et. (I) and (V) 
give a-chloro-c-?nethoxy-z-phenyl-Ail-pentene, b.p. 126— 
127°/12 mm. (dibromide, b.p. 150°/0-4 mm.), oxidised 
by KMn04-C0Me2 to 0Me-CHPh-CH2-C02H, m.p.
101—102°, and CH2C1-C02H. (II) and (V) give 
(?) y-chloro-z-methoxy-Aa-, b.p. 35°/10 mm., 14S°/756 
mm., and a.-chloro-s-methoxy-A^-pentene, b.p. 56°/10 
mm., 168°/758 mm. OMe-CHPhBr and (V) give 
a-bromo-s-methoxy-c-phenyl-A^-penteyie, b.p. 92°/0-l 
mm., and (VI) gives a-chloro-z-methoxy-z-anisyl-A&- 
pentene, b.p. l04°/0-l mm. (13%). (II) and (IV) yield
1-chloro-2- or -A-a-methoxybenzyl-iv-o,ydohexene, b.p. 
112°/0-l mm., and the 2- or 4-a-methoxy-ethyl, b.p. 
81°/10 mm., and -p-anisyl, b.p. 128—129°/0-02 mm., 
derivatives are also obtained. CPh3Cl and (IV) afford 
CHPh3 and l-chloro-2-triphenylmethyl-A5-cyclohexene, 
b.p. 103°/2 mm. (II) and (III) give a 1 -chIoro-2- 
or ■3-a.-niethoxybenzylcyc\opcntene, b.p. 99—100°/0-l 
mm. (I) and CMe2;CH2 give Me y-chloroisoamyl ether, 
b.p. 81— 81-5°/120 mm., 136°/751 mm. (60% with 
10% of BuyCl), readily hydrolysed by acid or alkali to 
y-methoxy-tcrt.-amyl alcohol, b.p. 51—52°/15 mm., 
144°/764 mm. (p-nitrobenzoate, m.p. 72—74°). 
CMea;CHMc with (II) gives y-chloro-<x-phenyl-$-methyl- 
te rt.-amyl Me ether, b.p. 133—135°/16 mm., and 
with (I) Me y-chloro-$-metliyl-t&ct.-amyl ether, b.p. 
46—46-5°/14 mm., 153°/761 mm., converted by 5% 
NajCC^ into §-methoxy-$y-dimethylbutan-$-ol, b.p. 
159°/750 mm., 58—59°/15 mm., and some oi.-methoxy- 
$y-dimethyl-A&-butane, b.p. 28-5°/15 mm., 115°/750 
mm. (II) and CHPhlCEQ give «.-chloro-y-methoxy-ay- 
or -a$-dij)henylpropane, b.p. 122-5°/0-l mm. (II) and 
cycZohexene give 2-a.-methoxybenzylcyclohexyl chloride, 
b.p. 96°/0-2 inm., oxidised to an acid, C12H 140 2, m.p. 
123-2° (Me ester, m.p. 26-5—27°, b.p. 144°/16 mm.), 
and a little BzOH ; (I) affords similarly 2-a-methoxy- 
ethyloyclohexyl chloride (45%), b.p. 89—91°/20 mm., 
192°/763 mm. (II) and A2-dihydronaphthalene give
2-chloro-3-a-methoxybenzyl-l : 2 : 3 : 4-tetrahydro- 
naphthalene, which, however, decomposes into C10H 8, 
HC1, and CH2Ph-0Me, with some formation also of 
CH2PhCl; A1-dihydronaphthalene reacts more vio
lently, but no pure product was isolated. R. S. C.

Phenyl fi-hydroxy-pS-diphenylvinyl sulphone. 
—See this vol., 1327.

Cyclitols. II I . C onfiguration of the  active 
inosito ls. T. P o s t e r isAK (Helv. Chim Aeta, 1936, 
19, 1007—1010; cf. A., 1932, 1127).—Regulated 
oxidation by KMn04 of Z-inositol (I) (prep, from 
revertex through quebrachitol described) gives mucic

HO 
H

OH 
H

(I-)
K H “ S\  n no >

) ! ! OH
HO H

HO 
HO

H H 
HO J____! OH

/ O H  H o \

\ " H " / I  (IL>
H I i H 

H  OH
and d-saccharic acid the isolation of which establishes 
the configurations (I) and (II) for (I) and tf-inositol, 
respectively. rf-Quercitol is therefore 1-deoxy-Z- 
inositol. H. W.

P roduction  of s te ry l g lucosides. H. Letter 
and A. H aoedork (Z. physiol. Chem., 1936, 242,

210—214; cf. MacCorquodale et al. A., 1930, 1036).— 
Cholesterol (I) successively boiled in anhyd. E t20 
with acetobromoglucose (II), Ag20, and CaH2 and 
acetylated gives cholesteryltetra-acetylglucoside, m.p.
159—160°, [a]i? -23-1° in CHC]3. Similarly dihydro- 
and dehydro-ergosterol give dihydro-, m.p. Î87—1S8°, 
[a]n —19-4° in CHC13, and dehydro-ergosteryltetra- 
acetylglucoside (III), m.p. 167—168° [a]ÿ 4-62-4° in 
CHC13, respectively, and (I) with acetobromolactose 
yields, after acétylation, the hepta-acetate, m.p. 195°, 
[a]},0—16-3°, of cholesteryl-lactoside, m.p. 260° (decomp.), 
[a]},8 —37-8°. Together with (III) a substance, m.p.
159—160°, is produced. The glucoside of cholesteryl 
oxide with hot Ac20  and NaOAc gives 5-hydroxy-G- 
aceioxy-3-tetra-aceiyl-P-glucosidocholestan (IV), m.p. 
212—213°, [oc]if —26-4°, also obtained by the inter
action of cholestanetriol and (II) followed by acétyl
ation. (IV) with Na in EtOH gives cholestanetriol-3- 
glucoside, m.p. 263—265° (decomp.), which yields 
lather-producing solutions in H 20 . The other glucos
ides are H 20-insol. Ergosterylglucoside acquires 110 
antirachitic power on ultra-violet irradiation.

W. McC.
S tero l g roup . XXVT. 7-M ethylenechole- 

s te ro l. B. B a n n , I. M. H e ilb r o n , and F. S. Spring  
(J.C.S., 1936,1274—1276).—7-Ketocholesteryl acetate
(I) + 3  mois, of MgMel gives 1 -hydroxy-1 -methyl- 
cholesterol (II), m.p. 165° (3-monobenzoate, m.p. 175°; 
"i-monoacetate, m.p. 164°). Dehydration of the mono
benzoate by jj-CgH jMe-SOoCl or the Darzens method 

Me C H or sublimation in a high vac.
8 17 gives 7-methylenecholesteryl 

benzoate (H I ; R = B z), 
m.p. 141°, hydrolysed to 
7 -methylenecholesterol ( III ; 
R = H ), m.p. 85° (3 : 5-di- 
nitrobenzoate, m.p. 162° ; acet

ate, m.p. 62—64°), directly isolable from the mother- 
liquor of (II) and the sole product of (I)-f-excess of 
MgMel, which after irradiation was antirachitically 
inactive. F. R.

M icro-determ ination  of cholesterol.—See tliis 
vol., 1436.

R ates of isom érisa tion  and  of hydrogen 
isotope exchange in  u n sa tu ra ted  n itrile s .—Sec 
this vol., 1344.

Pentadeuterobenzoic acid. H. E r l en m f .y er  
and A. E p p r e c h t  (Helv. Chim. Acta, 1936,19, 1056— 
1059; cf. this vol., 983).—The following consts. of 
C0D5-CO2H and BzOH, respectively, are recorded : 
m.p. 120-9° and 121-7°; solubility in 100 c.c. of H20 
a t 18°, 0-34 and 0-28 g. ; mol. heat of combustion, 
761-38 and 771-4 kg.-cal. ; heat of formation from the 
elements, 106-12 and 91-0 kg.-cal.; normal acidity 
potential, 205-7±0-3 and 205-6+0-3 mv. H. W.

A sym m etric  carbon  a tom  CHDR'R". III. 
Phenylpentadeuterophenylacetic acid. H. 
E r l e n m e y e r  and H. Sc h e n k e l  (Helv. Chim. Acta, 
1936, 19, 1169—1170; cf. this vol., 467, 604).— 
Z-CHPhBr-C02H, [a]™ —145° in CçH6, is converted 
by C8Dç in presence of Zn dust into phenylpenta
deuterophenylacetic acid, C6D5-CH Ph-C02H, m.p. 144°, 
[a]» ¿ 0°, which could not be resolved into its optical 
antipodes by morphine or strychnine. H. W.
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H alogenation of o-sulphobenzoic anhydride.
D. Twiss and L. H. F a r in h o l t  (J. Amer. Chem. Soc., 
1936, 58, 1561— 1565).—Z-Bromo- (I), m.p. 175— 
176°, 3 : 6-dichloro- (II), m.p. 121—122°, 3 : 6- 
dibromo- (III), m.p. 167—168°, 3 : C>-di-iodo- (IV), 
m.p. 243—245°, 3 : 5 : 6-tribroim- (V), m.p. 224°, 
3 :5 :  6-tri-iodo- (VI), m.p. 287—288°, tetrachloro-, 
m.p. 158—159°, letrabromo-, m.p. 216—217°, and 
telra-iodo- (VII), decomp, gradually about 300°, -o- 
sulphobenzoic anhydrides are prepared by halogenation 
of o-S0 ;JII■ CfiH ,• C02H , its anhydride, or, more con
veniently, its NH4 H salt [obtained by hydrolysis 
(dll. HC1) of saccharin] in (usually) 60% oleum at 
150—180°. In  some cases I  is used as catalyst and 
the anhydrides are purified by conversion into the 
corresponding (NH4)2 salt and subsequent treatment 
with SOCl2. All except (VII) are readily hydrolysed 
even by atm. moisture to the acids. The positions 
of the halogen atoms are determined by removal of 
the S03H from the acids by aq. H2S04 a t 200—210°;
(I) thus gives m-C6H ,B r’G02H ; (II), 2 :5 -
Cf)H3Cl2-C02H and a little j>-C6H4Cl2; (III), 2 :5 -  
C6H3Br2*C02H ; (V), 2 : 3 : 5-C6H 2BiyC02H ; the
I-derivatives are destroyed. Saturation of a conc. 
solution of tetraiodo-o-sulphobenzoic acid in aq. 
NH,j with H 2S gives (NH4)2 3 : 5 :  6-tri-iodo- [con
verted by conc. H2S04 a t  160° into (VI)] and di-iodo-o- 
sulphobenzoate [which with conc. H 2S04 a t 150° affords 
a di-iodo-o-sulphobenzoic anhydride, m.p. 221—223°, 
different from (IV)]. H. B.

M anufactu re of basic e s te rs  of polyarylacetic 
acids.—See B., 1936, 975.

A gents of cap illa ry  activ ity  [ci/ciohexylaliph- 
atic ac ids].—See B., 1936, 975.

Valency p ro b lem  of the  quinquevalent phos
p horus a to m . II . L. A n s c h u t z , F. K o e n ig , F. 
Ot t o , and H. W a l b r e c h t  (Annalen, 1936, 525, 
297— 311 ; cf. A ., 1930, 1429).— The peculiar re
activity of one Cl of PC15 is due to electrostatic 
repulsion of the five electronegative Cl and not to a 
special type of linking of one Cl. In accordance with 
this view, the reactivity is depressed if Cl is replaced 
by OPli or substituted OPli. This is proved for the 
reaction of OPh-PCl4, (OPh)„PCl,, o-COC1-C6H,-OPC14, 
and p-OMe-C6H.-OPCI4 with H20 , EtOH, PhOH, 
o-OII-C6H4-COCl (I), and indehe (II). Chloro- 
indanylphosphorus tetrachloride is purified by pptn. 
by ligroin from warm PhNO, and then reacts slowly 
with (I) and not a t all with (II), but rapidly with H„0, 
EtOH, or PhOH by loss of HC1 from the nucleus. 
The following are described. Ph3P 0 4, m.p. 45°; 
salicylic acid phosphate (“ phosphosal ” ); o- 
C02H>C6H4'0 -P 0 3H2; o-anisoxyphosphorus dichloride, 
b.p. 130—131°/13 mm.; and tetrachloride, cryst.

R. S. C.
D erivatives of g-am ino-x-hydroxy-a-phenyl- 

propionic acid. B. Ciocca  (Gazzetta, 1936, 66, 
533—539).—CH2BzC1, HCN, and NBL, yield [i-rMoro- 
oL-hydroxy-oL-pJienylpropionic acid, m.p. 132°. This 
with aq. NHMe2 (reaction completed a t 110°) gives 
the N H 2Me2 salt, m.p. 251° (decomp.), of $-di- 
melhylamino-oi-hydroxy-n-phenylpropionic acid, of 
which the Me, b.p. 155—156°/14— 15 mm., and Pra, 
b.p. 171—172°/14—15 mm., esters yield respectively

(BzCl) Me (I), m.p. 163° (decomp.), and Pra p- 
diinethylamino-a:-be.nzoyloxy-<z-phenylpropionate hydro
chloride (II), m.p. 177—178° (decomp.). Pra ¡3- 
dimelhyl- (III), m.p. 136°, and $-diethyl-amino-a- 
acetoxy-oL-phcnyljnopionate hydrochloride (IV), m.p. 
134°, are obtained similarly. Pra fi-chloro-n-hydroxy- 
oL-phenylpropionate, b.p. 173°/14—15 mm., with 
NHMe2 a t 100° gives ¡3-dimethylatnino-a.-hydroxy-a.- 
phenylpropiondimethylamide, b.p. 173°/14—15 mm.
(I) and (II) are surface anæsthetics, and, intramuscu
larly, antipyretics; (III) also, subcutaneously, has 
depressor action, as, in a less degree, has (IV), with 
increased toxicity. E. W. W.

C onstitu tion  of isom eric  dichlorofluorenone- 
carboxylic acids fo rm ed  by th e  action  of su l
p h u ric  acid on 3 : 3 '-d ichlorodiphenic acid.
E. H . H u n t r e s s  and E. R. A t k in s o n  (J. Amer. 
Chem. Soc., 1936, 58, 1514—1518).—The keto-acid, 
Ci4H 60 3C12, previously obtained (A ., 1933, 1293) from
3 : 3'-dichlorodiphenic acid (I) and conc. H2S04 a t 
170°, is 1 : 6-dichlorofluorenone-4-carboxylie acid (II), 
new m.p. 248—249°, which results by isomérisation of 
the first-formed 1 : 6-dichlorofiuorenone-5-carboxylic 
acid (III). The inconsistent titration (loc. cit.) of (II) 
is due to solvation. Dehydration of (I) with conc. 
H2S04 a t 80—90724 hr., 95—104°/1 hr., or 125°/1 hr. 
gives (III), but a t 1250/5 hr., 135—14574 hr., or 
150—1603/1 hr., (II) results. Isomérisation does not 
occur with H3P 0 4 a t 215° ; (I) thus affords (III) whilst 
5 : 5'-dichlorodiphenic acid (IV) yields (II). 1 : 6- 
Dichloro-5-aminofluorenone (loc. cit.) is deaminated 
to 1 : 6-dichlorofiuorenone (V). (II) and conc. H2S04 
a t 200—215° give 4 : 6-dichlorotluorenone (VI) (and 
a little unidentified material), also similarly obtained 
from (I), (III), and (IV) a t about 200°, (V) a t 150° 
(rearrangement not complete a t 125°), and 1 : 8-di- 
chlorofluorenone (VII) a t 180—190°. Neither de
carboxylation nor rearrangement occurs with (II) and 
H3P 0 4. Distillation of the Ca salts of (I) and (IV) 
gives (VII) and (VI), respectively. H. B.

C ondensation of aldehydes w ith  m alonic acid 
in  the  p resence of o rgan ic  bases. C ondensation 
of (V) an isaldehyde, (VI) p-hydroxybenzalde- 
hyde, (VII) m -hydroxybenzaldehyde. R. C. 
P a n d y a  and T. A. V a h id y  (Proc. Indian Acad. Sci., 
1936, 4, A, 134—139, 140—143, 144—146).—V. 
Condensation of anisaldehyde with CH2(C02H )2 using 
C5H 5N, lutidine, and ¿.soquinoline gives jj-methoxy- 
cinnamic acid but with other bases the first product is 
anisyhdenemalonic acid. Condensation also occurs 
without using a base.

VI. With j>-OirCr>H ,-CHO, similar results are 
obtained, the amount of product, either ^-hydroxy- 
cinnamic or the p-coumaric acid, being increased by 
using a base.

VII. The yields of condensation product with
different bases are compared, C5H 6N giving the best 
yield a t the optimum temp. 105—110°. F. R. S.

N on-existence of m u ltip lan a r c/yciohexane 
r in g s . R. D . D e sa i and R. F. H u n t e r  (N ature, 
1 9 3 6 ,138, 548 ; cf. A., 1935, 1495 ; th is vo l., 831, 846). 
— 4r : 4 -D im eth y lc i/cfoh exan e-l-carb oxy lic-l-acetic  acid  
and  -1 : 1-d iacetic acid, now  syn th esised  from 4  :4 -  
dim ethylcyctohexanone, each ex is ts  in  one form  on ly ,
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thus supporting the uniplanar structure of the cyclo- 
hexane ring. L. S. T.

Sachse-M ohr th eo ry  of th e  configuration  of 
ci/cfohexane and  th e  app lica tion  of th e  B red t 
ru le  to  te trah y d ro [iso ]p h th a lic  anhydride . J.
B r e d t  (J. pr. Chem., 1936, [ii], 1 4 7 ,  22—28).— 
Theoretical. Interconversion of boat into chair

forms of a C6 ring occurs by way of the
m__“ sofa ” form (̂ 4) and the mol. is never

/  planar. By analogy with other systems
• —•  it is inferred that the anhydride of

(.-I.) tetrahydroisophthalie acid is intermol.,
and that aneight-membered ring contain

ing one 0  and bridged across the 1 : 5 positions by 
one C cannot exist with the bridge containing a 
double linking. R. S. C.

C hloral derivatives of salicylic acid . N. M.
S h a h  and R. L. A lim c h a n d a n i  (J. Indian Chem. Soc., 
1936, 1 3 ,  475—477).—o-OMo,CGH4,C02H and chloral 
in conc. II ,S 0 4 give 2-methoxy-5-(J[3-dichloro-a- 
hydroxyethylbonzoic acid (I), m.p. 224° (lit. 216°), and 
a sulphonic acid, converted into (I) by boiling in II20 . 
Other salicylic acid derivatives do not undergo this 
condensation. (I) yields by reduction 2-methoxy-5- 
PP-dichloroethylbcnzoic acid (II), m.p. 134—135° 
(lit. 127°), and by H2S04 a t  100° 2-methoxy-afipp- 
tetrachloroethylbenzoic acid, m.p. 13S° (lit. 132°), and 
a small amount of a substance, m.p. 177°. (II) and 
conc. H 2S04 a t 100° give '¿-carboxyA-melhoxyphenyl- 
acetic acid, - fH 20, m.p. 141—142°, and anhyd., m.p. 
153°. R. S. C.

Isa td iaz ide . A. D a r a p s k y  and B. G a u d i a n  (J. 
pr. Chem., 1936, [ii], 1 4 7 ,  43—52).—Phthalyl chloride
(I) and aq. NaN, give isatdiazide, 
o-Nj-CO-CijHj-NH-CO-Ng (II), m.p. 101°, and a trace 
of (?) phthalyl azide. Probably o-N3,CO-Cr.H1-NCO 
is first formed which then reacts with HN3, liberated 
from NaN3 by products of hydrolysis of (I). With hot 
dil. aq. NaOH (II) gives anthranilic acid and with 
NH2Ph a t 100° the dianilide, m.p. 222°, which is 
stable to acid and alkali, but with conc HC1 a t 200— 
220° gives NH2Ph and 2 : 4-dikcto-3-phcnyltotrahydro- 
quinazoline, m.p. 272°. With hot EtOH (II) gives 
o-phenylenediurethane, hydrolysed by 2iV-NaOH to 
o-phenylenecarbamide, o-C6H4(NH)2CO, m.p. >300°. 
With conc. NH3 (II) gives 2 : 4-diketotetrahydro- 
quinazoline (III) and with N2H4 3-amino-2 : 4-diketo- 
tetrahydroquinazoline, m.p. >280° [benzylidene 
derivative, m.p. 245—246° (lit. 240°); with H N 02 
gives N20  and (III)]. R. S. C.

S yn thesis of substances of possib le  physiological 
ac tiv ity . L. E. F i e s e r , M. F i e s e r , E. B. H e r s h b e r g , 
H . L. H o l m e s , and M. S. N e w m a n  (Science, 1936, 83, 
558).—Condensation of (CHvC0)20  (I) with a- 
C10H 7-OMe gives a suitable starting material for the 
synthesis of 9-tnethoxyphenanthrene-l : 2-dicarboxylic 
anhydride, m.p. 249—250° (corr.), by reduction, 
condensation of the ester with E t2C204, cyclisation, 
and dehydrogenation. The Q-meihoxy- and 6 : 1-di- 
mei/ioxy-derivatives of octahydrophenanthrene-
11 : 12-dicarboxylic anhydride were prepared by 
addition of butadiene (II) to the unsaturated anhydr-

ides ob tained  from  anisole and from  veratrole by  
condensation  w ith (I), reduction , ester condensation, 
and  cyclisation . The ethers w ere d em ethylatcd  
after h ydrogenation  o f  the a ctiv e  eth y len ic  linking.
7-Hydroxy-ti-mcihylocta hydrophena nthrene -11 : 12-di
carboxylic anhydride, m .p. 134-5— 135-5° (corr.), was 
prepared sim ilarly  from  y-4-methoxy-3-methylphenyl- 
butyric acid . Phenanthrene-1 : 2-dicarboxylic an
hydride is con verted  in to  1 ' : W-diketo-\ : 2-cyclo- 
pentenophenanthrene b y  condensation  o f  the Me2 ester 
with EtOAc. 1' : 3'-Diketo-3 : 4-cyclopentenophtn- 
anthrene, m .p. 201-4— 202° (corr.), is ob tained  sim i
larly. Chrysene, 2 : 3-dimethyl-G : 7-acechrysene, m.p. 
222-6— 223-1° (corr.), an d  6 : 1  -dimethyl-?, : 4-bcnz- 
phenanthrene, m .p . 94-5— 95° (corr.), have been 
ob tained  b y  exten sion s o f  the hydrocarbon synthesis 
developed  b y  F ieser and Hershberg (th is vol., 203).
o-CfiH4Me'MgBr and  1 : 2-C10H 6(CO)2O g ive  a keto- 
acid  (decarboxylated  to  p-o-toluoylnaphthalenc), 
th e  ester o f  w hich  is con verted  (MgMoX ; reduction ; 
cyclisa tion  ; reduction) in to  5 : 10-dimethyl-l : 2-benz- 
anthracene, m .p . 147— 147-5° (corr.) [picrate, m.p. 
173-7— 174-2° (corr.)]. Addition o f  (II) and  its  2 : 3-Me2 
d erivative  to  E t 3 : 4-d ihydro-1-n aph thoatc allords, 
after hydrolysis, 5 : 8 : 9 : 10 : 13 : 14-hexahydro- 
phenanthrene-l'i-carboxylic acid (m orphine numbering), 
m .p . 137—137-5° (corr.), and  its  6 : 7-Me2 derivative, 
m .p . 162— 162-5° (corr.). On dehydrogenation , these 
yielded  phenanthrene and  2 :  3-dim ethylphenanthreno  
resp ectiv e ly . L. S. T.

aS-D iarylbutadienes and  re la ted  com pounds. 
II . aS-D iarylbutadiene-ap-dicarboxylic an
hy d rid es . E. F r ie d m a n n  and W. E. V a n  H e y - 
n in o e n  (J. pr. Chem., 1936, [ii], 146, 166—178; see 
this vol., 1371).—CH2Ph-C02H and CHPh:CH-C02H 
in boiling Ac20  give 46-5% of a.8-di2)he?iylbutadiene-ct$- 
dicarboxylic [fi-carboxy-xè-diphenylpcntadienic, phenyl- 
styrylinaleic] anhydride (I), m.p. 137-5°. With warm 
alkali this gives the Na2, -|-4H20 , and iC2 (II), + 2 H 20, 
salts of the corresponding acid. Acidification of (II) 
in cold H ,0  regenerates (I). Hydrogenation (colloidal 
Pd) of (II) causes absorption of 2 H 2. a-Phenyl-S- 
■p-anisyl- (III), m.p. 176° (Na2, -f 311,0, and À"2 salt, 
+ 2 H 20 , of the corresponding acid), and -2-juroyl- 
tnitadiene-x.$-dicarboxylic anhydride, m.p. 174°, arc 
similarly prepared. The absorption spectra of (I) and
(II) and of the K 2 salts show the bathochromie effect 
of the OMo. R. S. C.

D iphenyl series. IX . N itra tio n  of 2 :4 '-  
deriva tives of diphenyl. C. F in z i  and V . B el l a - 
v it a  (Gazzetta, 1936, 66, 421—429).—Diphcnyl-
2 : 4'-dicarboxylic acid (I) (dichloride, m.p. 69—70° ; 
diamide, in.p. 233° ; dianilide, m.p. 280—281°; di-p- 
toluidide, m.p. 259—260°; Me2, m.p. 79—80°, and 
E t2 esters) is converted by H2S04 and E tN 03 into the
4-N02-derivative (II), new m.p. 284—285°, and the
4 : 2'-(N02)2-derivative (dichloride ; diamide, decomp. 
215°). 4-Nitro-2 : 4'-diaminodiphenyl (A., 1932,1025) 
yields (Sandmeyer) 4:-nitro-2 : 4 '-dicyanodiphenyl, m.p.
238—239°, hydrolysed to (II). When 4 : 2'-dinitro- 
diphenyl-2 : 4'-dicarboxylic acid and 2-nitrodiphenyl- 
2'-carboxylie acid are heated with Cu chromite, they 
eliminate an N 0 2-group, forming 2-nitrofluorenone and 
fluorenone, respectively; (I), however, yields di-
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plienyl-4-carboxylic acid and Ph2, whilst (II) gives
4-nitrodiphenyl. E. W. W.

N itrogenous heterocyclic rin g s. XXV. m - 
Phenylenedipropiolic ac id  an d  i»i-diacetylbenz- 
ene. P. R u g g l i  and A. St a u b  (Helv. Chem. Acta, 
1936, 1 9 , 962—972 ; cf. this vol., 866).—Addition 
of Br to m-plienylenediacrylic acid in AcOH or EtOAc 
gives the tetrabromide, m.p. 225—227°, purified with 
difficult}' owing to the ready loss of HBr in warm 
solvents. I t  is therefore preferable to transform its 
Me, ester, best in EtOAc, into Me2 m-phenylenedi-afi- 
dibrojiwpropionatc (I), m.p. 146°, transformed by 
C5H 5N alone into a brown oil and by C5H 5N-EtOH 
(1 : 3) into Me2 m-phenylenedimonobromoacrylate, m- 
CBH4(CH;CBrC02Mo)2, m.p. 87°. m-Phenytenedipro- 
piolic acid (II), m.p. 209° [Me2 (III), m.p. 93°, and 
El.,, m.p. 56°, ester], is best obtained by rapidly adding
2 mols. of KOH in E tO Il to (I) dissolved in much 
boiling EtOH and then slowly adding 4 more mols. 
In the first phase of the change only KBr separates, 
followed after addition of a further 2 mols. of KOH by 
the K  salt of m-phenylenedimonobromoacrylic add, 
m.p. 215°; this is succeeded by the K  salt of (II), 
followed by th a t of phenylene-\-propiolic-3-mono- 
bromoacrylic acid, m.p. 161° (dihydrate, m.p. 67°). 
Treatment of (II) with conc. H 2S04 a t room temp, 
yields the unstable isophthaloyldiacetic acid (IV), 
w-C0H4(CO-CH2-CO2H)2, m.p. i l 6° (decomp.) [Me2 
ester (V), m.p." 68°, best obtained by hydration of
(III)]. (IV) and NHPh-NH, in EtOH a t 0° afford 
the diphenylhydrazone of m-acetylbc7izoylacetic acid, 
m.p. 210°, and m-diaMtylbmzenc,diphenylhydrazone
(VI), m.p. 115°, separates from the mother-liquors 
when warmed to room tem p.; if the change occurs 
directly a t room temp. l-pheni/l-3-ni-acetylphenyl- 
pyrazolonephenylhydrazone, m.p. 230—232° (decomp.), 
separates and (VI) is obtained from the mother- 
liquors. (VI) and NIIPh-NH2 in boiling EtOH give 
m-phenylenc-3 : 3 '-di(phenylpyrazolone), m.p. 263°, also 
derived from ( I I I ) ; (II) and NHPlvNH2 in EtOH 
yield the diphenylhydrazine salt, m.p. 166°. (IV) and 
NH2’CO'NH*NH2 a t 0° yield the disemicarbazone of
(IV), m.p. 232°, and m-diacetylbenzenedisemicarbazone,
m.p. 240°, or the latter exclusively a t room temp.
(IV) and NH20H,HC1 in EtOH at 0° afford m- 
phenylene-3 : 3 '-diisooxazolone, m.p. 190° when rapidly 
heated, and m -diacetylbenzenedioxime, m.p. 204°. 
Decarboxylation of (IV) is readily effected by 10% 
H2S04 a t 100° whereby m-diacetylbenzene, m.p. 32°, is 
obtained in 70—77% yield. m-Acetylcinnamic acid, 
m.p. 128°, is described incidentally. H. W.

A nthraqu inone series. A ttem p ts  to syn
thesise an th raqu inonecarboxy lic  acids of the 
m orindone type. P. C. M it t e r  and (M iss) T. S e x -  
G u p t a  (J. Indian Chem. Soc., 1936, 1 3 , 447—449).— 
Opianic acid, Me 5-bromosalicylate, and H 2S 0 4 give
3 : 4t-dimdhoxy-o.-5'-bromo-2'-hydroxy-3'-carbomethoxy- 
phejiylphthalide, m.p. 215° (Ac derivative, m.p. 210°; 
corresponding 3 '-carboxyphtlialide, m.p. 253°), reduced 
by Z n-10% NaOII to 2 : 3-dimethoxy-6-2'-hydroxy-3'- 
carboxybenzylbenzoic acid (I), m.p. 225°. Ring-closure 
of (I) or its ifr-derivative, m.p. 210°, is not effected by 
H2S04 or P 20 5. Hot H2S04 sulphonates (I).

R. S. C.

Use of am ines for d is tin g u ish in g  geom etrica lly  
isom eric  aldoxim es an d  th e ir  acyl deriva tives.
C. R. H a u s e r  and E. J o r d a n  (J. Amer. Chem. Soc., 
1936, 5 8 , 1772—1776; cf. this vol., 1253).—a- 
CHAriN-OAc (A r=Ph, o- and wi-N02,Cr,H4% p- 
OMe-CgH,-, 3 : 4-CH20 2:C6H3*, o-CgH4C1% p- 
NMe^C,,!!^) are unaffected by C5H SN (usually a t room 
temp.) but are converted into a-oximcs by NH2Bu" 
(at room temp.). (B-CHArlN'OAc (Ar—Ph, m- 
N 0 2-CpH4-, ;>-OMe-CGH4-, 3 : 4-CH,02:CBH3-) with 
C5H 5N and NH2Bua (heat developed) give nitriles 
(84—99% yield). I t  is thus possible to distinguish 
between the above geometrical isomerides. Similarly, 
a-CHAriN-O-CO-NHPh (I) (Ar=m-NO.,-C6H4- ; 3 : 4- 
CH20,:C6H3-), a-CHAr:N-0-C02E t (Ar=p-OMe-CGH,-,
0-C6H4Ch, m-NO2-C0H4-, 3 : 4-CHo0,:C(,H4-) and a-
CHArlN-OBz (Ar=w»-N02*C6H 4*, 3 r4-CH20 2:CeH3-) 
are unaffected by C5H 5N and converted into a-oxime 
by NH2Bu“, whilst the p-CHAriN-O-CO-NHPh with 
C5H 5N and NH,Bu“ give the nitrile (also formed 
together with the (i-oxime by the action of E tO H - 
NaOH a t 25—30°). NHPh-CO'NHBu" is also ob
tained from (I) and NH2Bu". H. B.

O zonisation of aldehydes.—See this vol., 1346.
P h o to -rea rran g em en t of o-nitrobenzaldehyde 

to  o-nitrobenzoic acid .—See this vol., 1349.
R eactions cata lysed  by a lu m in iu m  chloride . 

XV. P re p a ra tio n  of sa tu ra te d  ketones by 
add ition  of ac id  ch lo rides to  olefm es and  h y d ro 
genation  by a lu m in iu m  chloride . C. D. N e n i t - 
z e s c u  and E. C io r An e s c u  (Ber., 1936, 6 9 , [J5], 
1820—1823).—AlCLj is added gradually to a mixture 
of ci/cfopenteno (I), AcCl, and cycZohoxane (II) a t >
— 15° in such a manner th a t HC1 is not evolved; 
subsequently the temp, of the mixture is gradually 
raised to 70°, whereby cyc/opentvl Me ketone, b.p.
55—56°/16 mm., is obtained in 50% yield. Reaction

211
is C5H 8 +  AcC1=C5H 8C1Ac —^ C5H9Ac+HCl and 
2C6H12 -> C12H22+2H . The following ketones arc 
prepared analogously : cycZohexyl Me, b.p. 183—184°; 
diayclopentyl, b.p. 113—116°/14 mm., from cyclo- 
pentanecarboxyl chloride and (I), reduced (Clem- 
mensen) to dicyclopentylmethane, b.p. 208—210°; 
cyclopentyl cyclohexyl, b.p. 128°/10 mm. (semi- 
carbazone, m.p. 182°), whence ci/c/opentylcyc/ohexyl- 
methane, b.p. 223—225°; 2-methylcyc\openlyl cyclo- 
hexyl, b.p. 138—141°/20 mm. (semicarbazone, m.p. 
190°), whence 2-methylcyc\opentylcyc\ohexylmelhane, 
b.p. 239—241°; \-chloro-2-is,ovalerylcyc\ohexane, b.p. 
118—120°/14 mm., from cycZohexcne (HI), tsovaleroyl 
chloride (IV), and A1C13 in CS2, and cyclohexyl iso- 
butyl ketone, b.p. 216—219°, from (III), (IV), A1C13, 
and (II), whence isoamylcyclohexane, b.p. 190—191°;
1-chloro-2-hexoylcyclohexane, b.p. 140—143°/15 mm.;
cyclohexyl amyl ketone, b.p. 122—125°/11 mm., whence 
n-hexylcyclohexane, b.p. 219—221°. H. W.

Alicyclic com pounds. II I . S yn thesis of fi- 
k e toam ines. F. P ir ro n e . IV. S ch iff's  bases 
of 6- and  2-a-am inobenzyl-2-m ethylc;/c/ohexan- 
one. F. P ir ro n e  and (Signa.) J . R o se lli  (Gaz- 
zetta, 1936, 66, 429—434,435—440).—III. Interaction 
of PhCHO, cyciohexanone, and NH^Ph yields 2-a- 
anilinobenzylcy<Aohexaiume, m.p. 139—139-5° (oxime,
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m.p. 154— 155°; semicarbazone,, m.p. 206—207°); 
cyciohexanonc thus rcacts in the ketonic form.

IV. PhCHO, 2-methylci/cZohexanono, and NH3 yield
0-, m.p. 180—181° (no oxime or semicarbazone), and
2 - a - benzylideneaminobenzyl - 2 - methylcyclofiexariohe, 
m.p. 127—128° (<m??ie,m.p.238—239°; semicarbazone, 
m.p. 228—229°; picrale, m.p. 119—120°).

E. W. W.
S ynthesis of 2 : 3 -d im eth y l-l : 2 : 3 : 4  :1 0  :1 1 - 

hexahydrofluorenone. S. F u j i s e , Y. H o r iu t i , 
andT . T a k a h a sh i (Bcr., 1936, 69, [B], 2102—2106).— 
Py-Dimethyl-Aay-butadiene (I) and CHPh!CH-CHO 
at 200° give 2-phenyl-A : 5-dimethyl-A*-tctrahydro- 
benzaldehyde, b.p. 171—173°/3-5 mm. (ph enyl hydra zone, 
m.p. 131—132°), oxidised by AgN0.,-Ba(OH)2 in 
EtOH—H20  to '2-phenyl-A : 5 - d ¿methyl - A4 - tetrahydro - 
benzoic acid, m.p. 159—160°, in very poor yield. 
Treatment of (I) with CHPhlCH-COoEt a t 180° gives 
Et 2-plienylA : 5-dimethyl-A,l-tclrahydrobenzoate, b.p. 
133—143°/l-5 mm., but the corresponding acid (II), 
m.p. 159—100°, is best obtained from (I) and 
CHPh;CH-C02H in xylene a t 170°. (II) is hydrogen
ated (P t0 2 in EtOH) to 2-phenylA : 5-dimethyl- 
hexahydrobenzoic acid, m.p. 128—129° [corresponding 
chloride (III), b.p. 163—164°/8 mm., and anilide, 
m.p. 146—149°]. (Ill) and A1C13 in CS2 afford
2 : ‘¿-dimethyl-1 : 2 : 3 : 4 : 10 : 11-hexahydrofluorenone, 
b.p. 157—159°/6 mm. (oxime, m.p. 147— 151°; 
semicarbazone, m.p. 211— 217°). H . W.

G rig n a rd  reag en ts  : th e ir  red u cin g  action
an d  ra te s  of add ition . M. S. K h a r a s c h  and S. 
W e in h o u s e  (J. Org. Chem., 1936, 1, 209—230).— 
Previous results and mechanisms proposed for the 
reducing reactions of Grignard reagents are reviewed. 
The yield of CHPh2-OH. obtained from C0Ph2 and 
MgBu“Br is not appreciably affected by temp, or by 
the order in which the reactants are added to one 
another, but is affected somewhat by the concn. of 
the Grignard reagent and by the solvent used. The 
respective percentages of addition and of reduction 
(CHPlfgOH) products formed when the following 
react with COPlu in E t20-C~H6 are given in 
parentheses : MgPhBr (90; 0), CH,Ph*MgCl (95; 0), 
CH2Ph’MgBr (52; 0), 7>-CfiH,Cl-CH2-MgCl (74; 0), 
MgBtf'Cl (63; 0), CH„:CH-CH„-MgBr (72; 5),
ri/c/o-Cf>H u -MgBr (— ; 7-1), Ph-[CH,]3-MgBr (38-5; 
20-0), Ph-[CH,],-MgBr (43-2; 32-6), MgBu’Br (— ; 
5S-6), MgBu“pl (— ; 76-2), MgBu^Br (— ; 91-0), 
cyc/o-CgHo*MgBr (— ; 94-0). Reduction of COPli2 
by MgRX occurs only when R is of intermediate 
electronegativity. A mechanism involving dissoci
ation of MgRX into R -  and (MgX) and reduction 
by R " is proposed and requires the reducing tendency 
to increase with decreasing electronegativity of R. 
“ Competition ” experiments show th a t the rates of 
addition of MgRX to COPli, also increase with 
decreasing electronegativity of R. When R  is weakly 
electronegative, the rapidity of the addition reaction 
is considered to exclude the reduction reaction from 
observation (cf. A., 1929, 675, 680). Reduction by 
CPhj-MgX, an exception to the foregoing generalis
ations, is considered to occur through a free-radical 
mechanism. The following appear to be new : 
diphenyl-p-ch lorobenzylca rbinol, m.p. 117-5— 118-5°,

and diphenyl-y-phenylpropylcarbinol, m.p. 74—75°, 
dehydrated to aaS-triphenyl-A°-butene. H. G. M.

S ynthesis of p h en an th ren e  deriva tives. IV. 
P rop io n y lp h en an th ren es. W. E. B a c h m a n n  and 
W. S. St r u v e  (J. Amer. Chem. Soc., 1936, 58, 1659— 
1661).—Phenanthrene, EtCOCl, and A1C13 in cold 
PhN 02 give 2- (I), m.p. 104—105°, and 3- (II), m.p. 
55—57°, -propionylphenanlhrene (picrates, m.p.
104-5—107° and 111—113°, respectively), oxidised 
(3% NaOCl, KOH) to phenanthrene-2- and -3-carb- 
oxylie acid, respectively. 9-Propionylphenanthrena, 
m.p. 55—57° (picrate, m.p. 105-5—107°), (I), and
(II) are prepared from MgEtBr and 9-, 2-, and 3- 
cyanophenanthrene, respectively. (I) and (II) with 
Br in E t20  a t 0° afford 2-, m.p. 131-5—133°, and 3-, 
m.p. 117—118°, -v.-bromopropionylphcnanthrene, 
respectively, which with CHNa(C02E t)2 in C6H,, 
subsequent hydrolysis (5% NaOH), and decarboxyl
ation give (3-2-, m.p. 173—174°, and -3-, m.p. 144— 
146°, -phcnanthroylbutyric acid, respectively.

H. B.
C onversion of to ly l n ap h th y l ketones into 

m ethy lbenzan th rones. L. E. F ie s e r  and E. L. 
M a r t in  (J. Amer. Chem. Soc., 1936, 58, 1443—1445). 
—o-Tolyl a-C10H7 ketone (I), m.p. 52—53° (from 
a-C10H 7-MgBr and o-C0H4Me'CN), and w-tolyl a- 
C10H 7 ketone, m.p. 72—73° (from m-C6H 4Me*MgBr 
and <x-C10H 7-COC1), with AlCl^+NaCl a t 150° both 
give 9-methylbenzanthrone (II). The conclusion of 
Mayer et al. regarding wandering of the Me group (A., 
1930, 1042) is thus valid but is based on unsound 

evidence since their (I) [and the (I) 
of Scholl and Seer (A., 1913, i, 56)] 
is o-tolyl p-C10H7 ketone (III), 
m.p. 63—64° (now prepared from
o-C6H 4Me-MgBr and fi-G,0H 7-CN). 
I t  is probable that the Friedcl-Craf ts

(II.) reaction between o-C6H4Me-C0Cl
and C10H g gives a mixture of (I) and

(III). p-Tolyl a-C10H 7 ketone, m.p. 83—84° (from 
a-CI0H,-MgBr and />-C6H4Me-CN), is converted by 
AlClg-j-NaCl into 10-methylbcnzanthrone (IV), m.p. 
158—159°; m-, m.p. 76—77°, and p-, m.p. 90—91°, 
tolyl p-C10//7 ketones (from p-C1pH7,CN and 
CGH,Me-MgBr) and (III) do not similarly give 
benzanthrones. (IV) is oxidised (Cr03, AcOH) to 
7-methvlantliraquinone-l-carboxvlic acid (V), m.p. 
310—3l2°, and thence [HN 03 (d 1-1) a t 200—210°] 
to anthraquinonc-\ : 7-dicarboxylic acid, m.p. 346— 
348°. (II) similarly affords G-methyla?ithraquinone-
l-carboxylic acid (VI), m.p. 264—266°, and anthra- 
quitimie-l : 6-dicarboxylic acid, m.p. 336—338°. (V) 
and (VI) are both decarboxylated (Cu, quinoline) 
to 2-methylanthraquinone. Anthraquinone-l : 3- 
dicarboxylic acid, decomp. 320—325°, is prepared from 
?n-xylene, 0-C6H4(C0 )20 , and A1C13. H. B.

B enzan th rone deriva tives. IV. New syn
th esis  of b enzan th rone d eriva tives. E. Clak 
(Ber., 1936, 69, [5], 1686—1691).—Methylene-
antkrone (I) and maleic anhydride (II) in boiling 
AcOH give the adduct C^HjgOg, m.p. 190—192° 
(decomp.), whilst when melted together or heated in 
boiling PhN 02 they yield benzanthrone-2 : 3-dicarb- 
oxylic anhydride, m.p. 310° (corresponding anilide,
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m.p. 288—292°, and azinè, ra.p. >360°). (I) and 
CHPh;CH-C02H in boiling PhN 02 afford 3-phcnyl- 
benzantlirone, m.p. 183—184°. Under similar con
ditions benzylideneanthrone and (II) yield i-phenyl- 
benzanthrone-2 : 3-dicarboxylic anhydride, m.p. 280°. 
2'-Anthraquinonylmethyleneanthrone, m.p. 279—280°, 
obtained from 2-chloromethylantliraquinone, an- 
throne, and piperidine in EtOH, condenses with (II) in 
boiling P 1iN0 2 to 1 -2'-anthraquhionylbenzanlhronc-2 : 3- 
dicarboxylic anhydride, m.p. 316—317°. (I) and
endo-9 : 10-o-phenylenc-9 : 10 - dihydro-1 : 4-anthra- 
quinone in boiling xyléne. afford 2' : 3 '-benzanthrono-
2 : 3 - endo - 9 : 10 - o - phenyletie - 9 : 10-dihydro -1 :4 -  
anthraquinone, m.p. >360°, which has little affinity 
for vegetable fibres. 2' : 3'-Benzanthrono-2 :3- 
naphtha-1 : 4-quinone, m.p. 286°, from (I) and 2 : 3- 
dichloro-1 : 4-naphthaquinone in  boiling PhN 02 or 
from 1 : 4-naph thaqu inon e, appears identical w ith  
the product from 0-CBH,(C0 )20 , benzanthrone, and  
AlClj. G radual ad d ition  of (I) to  a  boiling solution  
of chloranil in  x y len e  gives 5 : 6-2 : 2-benzanthrono-
2 : 3-dichloro-l : 4-bcnzoquinone, m.p. 300°. If the  
reagents are used in  inverse order and excess of (I) 
is employed th e  product is di-2' : 3'-2" : ‘i"-benz- 
anthrono-2 : 3-5 : 6-benzo-l : ‘i-quinone, also obtained 
from (I) and ÿ-benzoquinone in boiling PhN 02.

H. W.
C onstitu tion  an d  reactiv ity . XVI. C onstitu 

tion of b enzan th rone-6-sulphonic acid. K inetics 
of th e  su lphonation  of benzan throne. K. L au e r 
and K. I r ie  (J. pr. Chem., 1936, [ii], 1 4 5 , 281— 
286; cf. this vol., 297).—Benzanthrone and H2SO4 
at 140—150° give benzanthrone-d-sulphonic acid (Na 
salt), the structure of which is proved by chlorination 
(HC1-KC103) to 9-chloro- and 3 : 9-dichloro-benz- 
antlirone and by formation of a violanthrone with 
KOH-EtOH. Reaction velocities with 80—99% acid 
at 95—170° show that two sulphonating agents (H2S04 
and S03) are effecting the reaction. R. S. C.

M agnetochem ical investigations of organic 
substances. X I. B rom obenzan throne of B rass  
and C lar. E. M ü l l e r  and W . W ie s e m a n n  (Ber., 
1936, 6 9 ,  [JS], 2173—2174).—Magnetic observations 
do not indicate the presence of a radical compound 
in the “ uneven bromide ” of benzanthrone (this vol., 
726). H. W.

C hrysene. IV. K. Fcjnke and J . R i s t i c  (J. pr. 
Chem., 1936, [ii], 1 4 6 , 151—158; cf. this vol., 1113).— 
Conversion of chrjrsene-2 : 8-dicarboxylic acid by aq. 
KOH at 210—220° into chrysene-2-carboxylie acid, 
m.p. 314°, proves the orientation of 2 : 8-dibromo- 
chrysene and all substances derived from it. 2- 
Acetylchrysene gives the 8-jBr-derivative, m.p. 142°, 
which gives oils with CuCN in quinoline and is re
duced (Clemmensen) to 2-ethylchrysene (I). (I)
gives (Friedel-Crafts) 2-acetyl-8-ethylchry.$ene, m.p. 
131°, reduced to 2 :8 -diethylchrysene, m.p. 145°, 
and oxidised only to the quinone. 2-Benzoyl-S- 
ethylchrysene, m.p. 130°, is similarly prepared. 2 : 8- 
Dibenzoylchrysene (modified prep.) with A1C13 gives 
a dye, not isolated, and a trace of a substance, C^ib^O«, 
m.p. 260°. R. S. C.

U n sa tu ra ted  su lp h u r com pounds. II I . <*£- 
U n sa tu ra ted  ketosu lphones. E. P. K o h l e r

and R. G. L a r s e n  (J. Amer. Chem. Soc., 1936, 58, 
1518—1522).—COPh-CH,-CHPh-SO,Ph (I) (from
CHPluCH-COPh and PliS02H in EtOH) and Br in 
CHClj give diastereoisomeric Ph $-bromo-$-bcnzoyl-a- 
phenylethyl sulphones, m.p. 189° (90%) and 209° 
(< 3 % ; also obtained from CHPIiiCBrCOPh and 
PhS02H in EtOH), both of which aro converted (at 
different rates) by KOAc in MoOH or AcOH into the 
yellow trans-Ph (3-betizoyba.-'phenylvinyl sulphone (II), 
m.p. 151°; the colourless cis-form (III), m.p. 132°, 
is prepared from CPh:C*COPh and PhS02H in MoOH.
(III) is converted by NaOMo into (II), whilst (11) 
or (III) in CH Clj+I in sunlight give an equilibrium 
mixture [mainly (II)]. Ph a.-chloro-, 111.p. 175°, and 
a-bromo-, m.p. 124° [decomp, to (II)], -^-benzoyl-a 
phenylethyl sulphones aro obtained from (II) and 
AcOH-HHal. (II) and MgPhBr in the cold afford 
Ph y-hydroxy--xyy-triphcnyl-A'1 -propenyl sulphone (IV) 
(+2MeOH), m.p. about 107°, m.p. (McOH-freo) 
133° (acetate, m.p. 168°), reduced (II2, Pd-CaC03, 
EtOAc) to the -propyl sulphone, m.p. 223°, also pre
pared from (I) and MgPhBr. (IV) and a little AeCl 
in MeOH give the Me ether, m.p. 130°, oxidised 
(KMn04, COMe2, little AcOH) to 0Me-CPh2-C02H ; 
with HC1 in CeH 0, Ph y-chhro-r/.yy-triphenyl-&"- 
propenyl sulphone, m.p. about 142 [decomp, to 
\-benzenesulphonyl-\ : '¿-diphenylindene, m.p. 171°, 
which is oxidised (Na2Cr20 7, AcOH) to o-0»H4Bz'2], 
results. (II) and MgPhBr in boiling E t20  afford
(IV) and Ph y-hydroxy-^yy-tetraphenylpropyl sul
phone, stereoisomeric forms, m.p. 178° and 223“
(? 196°), both of which are converted by AcOH - 
H2S04 into 1 : 2 : 3-tripkenylindene. (II) thus re
sembles C0Ph-CH:CH-S02Ph (A., 1935, 1241) except 
in the reaction with MgPhBr. 11. B.

T ran sfo rm atio n  reactions of b ro m in a ted  
derivatives of cholesterol. III . B ro m in atio n  
of cholestenone. H. H. I n h o f f e n  (Ber., 1936, 69,
[B], 2141—2147; cf. this vol., 1104).—Treatment of 
cholestenone (I) in E t20  at 2° with Br in AcOH gives 
the dibromide (II), C27H42OBr2, m.p. 162° (decomp.) 
(loc. cit.), and an isomeride, m.p. 133°, each of which 
is transformed into the enol acetate, m.p. 158—159°. 
Reaction generally occurs immediately but occasion
ally an induction period is observed. In presence 
of KOAc (I) does not react with Br; a preluninary 
enolisation due to HBr is therefore assumed, the 

enolic form probably being (^4).

OH

, X \  In  confirmation, cholestenone enol
/  ' y  \ -  acetate (Ruzicka et al., this vol.,
J J. J 991) is transformed by Br in E t20 -

v /  X '/ AcOH into (II) whereas in presence
of KOAc the Br^ketone (III), 

C27H43OBr, m.p. 132°, is produced. Bromination 
of (Ili) in presence of HBr gives (II). The mechanism 
of the production of (III) and thence of (II) is dis
cussed. H. W.

C onstituen ts of p y re th ru m  flow ers. VI. 
S tru c tu re  of pyre th ro lone . ¥. B. L aF o r g e  and 
H . L . H a l l e r  (J. Amer. Chem. Soc., 1936, 58, 1777— 
1780; cf. B., 1936, 812).—Pyrethrolone (I) (3 :5 - 
dinitrobenzoate, m.p. 145°) is considered to be 5- 
hy droxy-3 - met hyl -2 - Aoy-pentadienyl - A 2- eyefopenten-
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one (cf. Staudinger and Ruzicka, A., 1924, i, 523). 
Tetrahydropyrethrolone [the -2-amyl-A2-c2/cZopenten- 
one] (II), b.p. 120—12570-25 mm., [a]“  +11-9° 
in EtOH (cf. loc. cit.) (Me ether, b.p. 82°/0-35 mm.), 
prepared by hydrolysis (cold conc. aq. K H S04+ E t20) 
of its semiearbazone, m.p. 196° [obtained by reduction 
of the semiearbazone of (I)], contains a quantity of 
rfZ-tetrahydropyrothrolone (III) (semiearbazone, m.p. 
170°); (III) is the sole product when hydrolysis is 
carried out a t 100°. S-Chloro-li-mclhyl-Z-n-anujl-A2- 
cyclopentenone, b.p. 97—10070-6 mm. [from (II) 
and S0C12], is reduced (Zn dust, AcOH) to the optic
ally inactive 3-methyl-2-?i-amyl-A2-q/cZopcntenone [di- 
hydrojasmone] (cf. Trcff and Werner, A., 1933, 1296;
1935, 750), which is similarly prepared from (III).

H. B.
p-M ethylenebutan-y-on-a-ol. H. G a u l t  and 

L. A. G e r m a n s  (Compt. rend., 1936, 203, 514— 
516; cf. A., 1933, 1144).—Condensation of CH20  
with CH„Ac-CH2-OH or CHAc!CH2 in presence of 
K 2C03 affords CH2ICAc-CH2'OH (cf. loc. cit.), which 
condenses with Py-dimethyl-Aav-butadione to  4- 
hydroxymethyl-i-acetyl-1 : 2 - dimethyl - A1- cycloAea-e?te, 
b.p. 155—157715 mm., and with 8-methyl-Aay- 
pentadiene to a mixturo of G - hydroxymdhyl-6 - a cetyl-, 
b.p. 146—150712 mm., and 5-hydroxymethyl-5- 
acetyl-1 : l-dimethyl-A2-cyclohexene, b.p. 150—153712 
mm., m.p. 71°. F. 0 . H.

Alcoholic am m o n ia  a s  a re ag en t fo r [condens
ation  of] n itro -com pounds and  u n sa tu ra te d  
ketones. D. E. W o r r a l l  and C. J . B r a d w a y  (J. 
Amor. Chem. Soc., 1936, 58, 1607—1608).—y-Nitro- 
ae-dibenzoyl-pS-diarylpentanes (A) are obtained by 
prolonged interaction of MeNO, and an excess of 
CHAriCH-COPh (except when Ar contains an o-sub- 
stitucnt) in EtOH-N H3; the presence of H20  pro
motes reaction. The intermediate 
C0Ph-CH2-CHAr-CII2-N02 (Ar=j)-0M e-C6H4*, m.p. 
50—51°, and 3 : 4-CH20 2ICeH3,J m.p. 94—95°) arc 
isolable; these can bo similarly condensed with 
CHAr'ICII-COPh to (yl). Compounds similar to 
(A) could not be prepared from E tN 0 2 or CH2Ph-N02. 
The following are described : y-?iitro-x:-dibenzoyl-(18- 
diphenyl-, stereoisomeric forms, m.p. 157—158° (I) 
and 229—230° (II), -$8-dianisyl-, m.p. 211—212°, 
-pS-cii-3 : 4-methylenedioxyphenyl-, m.p. 192—193°, -¡38- 
di-p-bromophenyl-, m.p. 239—240°, -pS-di-p-tolyl-, 
m.p. 209—210°, -fiS-di-m-bromojihenyl-, m.p. 200— 
201°, -$8-di-vt\-nitrophenyl-, m.p. 237—239°, and 
-pS-dicinnamyl-, m.p. 216—218°; -p-phenyl-S-anisyl-, 
m.p. 205—206° (best prepared using CHPhlCH-COPh 
as the second component), -8-3 :4 -methylenedioxy- 
phenyl-, m.p. 218—219°, -8-m-bromophcnyl-, m.p. 
227—228°, -8-p-tolyl-, m.p. 191—192°, and -8-m- 
nitrophenyl-, m.p. 219—220°; -$-anisyl-8-p-tolyl-, 
m.p. 19&—197°; -fi-anisyl-, m.p. 189—190°, -P-rn- 
nitrophenyl-, m.p. 218—219°, -P -p -tolyl-, m.p. 198— 
199°, and -$-va.-bromophenyl-, m.p. 215—216°, -8-
3 : -i-methylenedioxyphenyl-pentanes. (I) and Br in 
CHClg and sunlight give a Br-derivative (? mixture), 
m.p. about 80°. (II) and Br in PhN 02 afford the 
p-ifr-derivative, m.p. 241—242° (decomp.); in MeOH- 
NaOMe the y--Br-derivativ’e, m.p. 205—206° results. 
T he y-nitro-xE -di-p-brom obenzoyl-pS-diphenylpentano

of Kohler and Williams (A., 1920, i, 59) is a mixture 
of isomerides, m.p. 151—152° and 218—219°.

H. B.
S exual h o rm o n es. XVI. E s te rs  of th e  testo 

s te ro n e  an d  an d ro ste ro n e  se rie s . L . R xjzioka  
and A. W e t t s t e i n  [in part, with W . K l a r e r  and J. 
M e y e r ]. XVII. B ro m in a tio n  of s te ro l and 
an d ro sten e  deriva tives. L . R u z ic ic a , W . B o ss - 
h a r d , W. H. F i s c h e r , and H. Wmz (Hclv. Chim. 
Acta, 1936, 19, 1141—1146, 1147—1153; cf. this vol., 
991).—XVI. The following esters of testosterone arc 
described : formate, m.p. 127—129° (corr.); pro
pionate, m.p. 121—123° (corr.); n-butyrate, m.p.
I l l —113° (corr.); isobutyrate, m.p. 134—136° (corr.); 
n -valerate, m.p. 109—111° (corr.); isovalerate, m.p.
138—140° (corr.); decoate, m.p. 55—57° (corr.); 
palmitate, m.p. 72—74° (corr.); stearate, m.p. 79— 
80° (corr.); I i  succinate, dimorphous, m.p. 183—185° 
(corr.) and 191—193° (corr.), respectively. Andro- 
sta?ie-3-cis-17-trans-iZioZ disuccinate has m.p. 139—140° 
(corr.). The Na  and Li salts of androsterone suc
cinate and the Na, K , and L i salts of androstane-
3-cis-17-/ra?is-diol 3-succinate are described. The 
physiological action of the esters is discussed.

XVII. Cholesterol dibromide in C8H 6 is converted 
by Cr03 in A c0H -H 20  a t room temp, into A5- 
cholestenone dibromide, transformed by boiling aq. 
KOAc into 6-bromo-A,l-cholesteHone (I), m.p. 130— 
131°, in about 10% yield. The absorption spectrum 
proves (I) to be an ap-unsaturated ketone; it is 
hydrogenated to cholestenonc and coprostanone. If 
more vigorous conditions are used in the prep, of (I) 
the product is cholestane-3 : 6-dione. Similarly, trans- 
dehydroandrosterone is brominated and oxidised 
to androstcnedione dibromide, which in C0H 6 in trans
formed by boiling aq. KOAc into 6-bromo-kl- 
androstene-3 : 17-dione, m.p. 170—171° (decomp.). 
Bromination of the requisite ketone in AcOH yields
2 : 2-dibromocholestanone, m.p. 194° (quinoxaline de
rivative, C33H48N2, m.p. 184°), 4 : 4 -dibromo-,
m.p. 143° (quinoxaline derivative, m.p. 200°), and 
2 : 4 :  ‘i-tribromo-, m.p. 180°, -coprostanone. A4- 
Cholcstenone in CC14 does not give a homogeneous 
product when treated with Br (1—2 mols.) but by 
use of a large excess of halogen (?) 2 : 4-dibromo-A4- 
cholestenone, m.p. about 180°, is obtained. I t  docs 
not give a yellow colour with C(N02)4 or react with
o-C6H4(NH2)2. H. W.

P ro p o sed  sy n thesis  of equilenin . M . V a n o  
h e l o v ic i  (Chem. and Ind., 1936, 728).—The proposed 
path is, ergosterol -> neocrgosterol -> dehydro- ->• 
acetyldehydro - neocrgosterol -> acetylequilenin -> 
equilenin. H. W.

C onstituen ts of th e  a d ren a l g land . V. Chem 
ical identification  of th e  an d ro s tan e  skeleton. 
VI. M ethods of sep a ra tio n  an d  iso la tio n  of the 
substances Fa, II, an d  ,J. T. R e i c h s t e i n  (Helv. 
Chim. Acta, 1936, 19, 979—987, 1107— 1126; cf. 
this vol., 475, 605, 704, 854).—V. Reduction (Clcm- 
mensen) under mild conditions of the diketonc (I) 
C19H2g0 3, m.p. 178°, gives small amounts of a cryst. 
product, m.p. (indef.) 120— 143°, oxidised to androstan- 
17-one and, mainly, a mixture of liquid hydrocarbons, 
Ci»H32, which is somewhat unsaturated and, after



XV (m, o) ORGANIC CHEMISTRY. 1383

hydrogenation, gives a small proportion of androstane, 
m.p. 49—51°. Similar results are obtained from 
androstanedione. The partial formula} assigned pre
viously to substances A, G, and D thus receive 
chemical confirmation. No information is aSorded 
of the nature of the third 0  which is eliminated during 
the reduction. Zerevitinov determinations establish 
the presence of 1*14 active H  in the OH-ketone (II) 
CjgHgg-goOa, m.p. about 236° (corr.) (loc. cit.), and
0-15 active H in (I) so th a t (II) and (I) contain 1 OH 
and no OH, respectively. Further (II) in boiling C8H 6 
containing C5H 5N yields a 3 :5 -dinitrobenzoate, m.p. 
257—258° (corr.), whereas (I) remains unchanged. 
Treatment of (I) with a large excess of NH2OH,AcOH 
at 130° gives the known dioxime (III) with non- 
cryst. material analyses of which accord with the 
presence of about 25% of (III) and 75% of a trioxime. 
Definite conclusions cannot yet be reached, but the 
presence of an 0  bridge, opened under the experi
mental conditions, is suggested.

VI. The dry residue of the “ permutit fraction ” 
of the entire gland is distributed between pentane and 
30% MeOH, whereby the cortin activity passes entirely 
into the aq. layer, from which i t  is extracted by E t20  
after concn. of the acid liquor. The activity is driven 
from E t20  into H20, leaving an “ ether residue.” 
Concn. and acidification of the aq. layer followed by 
extraction with E t20  leads to concentrate C]3. The 
latter is treated with Girard’s reagent and from the 
reactive portions four fractions of G17A  ketones are 
separated by varying the degree of acidity. The A- 
ketone-free residues are heated with the reagent and 
from the product the C17B ketones are isolated. 
Substances A, G, and D are thus readily obtained. 
The product of the oxidation of E  is identified as 
adrenosterone (IV) and it is therefore C21H30-32O5. 
Substance Fa, m.p. about 215° (corr.; decomp.) 
depending largely on the manner of heating, [a]„ 
about + 2 0 0 ± 8 ° in EtOH, is C21H 28-g0O5. Its

(Fa)

CH(OH)-CH2-OH

absorption spectrum shows it to be an a[i-unsaturated 
ketono. The cryst. form is very characteristic. I t  is 
physiologically inactive. Oxidation of it affords (IV). 
It appears identical with compound F  of Wintcr- 
steiner and compound E  of Kendall et al., whoso 
formulation is queried. Substance H, m.p. about 
163—167°, is obtained from fraction C17A . I l l  by 
a process which cannot be reproduced with certainty. 
It appears to be an a^-unsaturated ketono, C19H2e0 4 
or CaHjaOg. I t  does not contain OEt. Examin
ation of the “ ether residue ” (see above) with Girard’s 
reagent is incomplete but (IV), and two furthor 
ketones, substances K  and L, m.p. about 175? and 
about 255° (corr.), have been isolated. Substance 
J, m.p. 216—217° (corr.) after becoming opaque at 
about 120°, appears to be a polyhydric alcohol, 
C21H51_360 3> since it is oxidised by Cr03 to a neutral 
product of much lower m.p. Its  precipitability with 
digitonin indicates tha t it is a derivative of chole-

stanol. Reply is made to Mason et al. (this vol., 
1117). ‘ H. W.

6-Keto-3 : 5-diacetoxycholestane. F. S chenck  
(Z. physiol. Chem., 1936, 243, 119—120; cf. Windaus 
et al., A., 1935, 1363).—The substance having m.p.
169—170°, [a]n° —15-4° in CHC13, obtained by oxidising 
cholesteryl acetate with Cr03 contains 2 Ac but no 
active H  and hence is 6-kcto-3 : 5-diacetoxycholestane.
5-Hydroxy-6-keto-3-acetoxycholestane has m.p. 230— 
231°, [a]D -55-8° in CHC13. W. McC.

D ioxim es. CXVI. G. P o n z io  (Gazzetta, 1936, 
66, 479—486; cf. this vol., 1363).—“ Benzoylmethyl- 
glyoxime peroxide ” (A., 1904, i, 427—428), now 
renamed phenylmethyltriketone-l : ‘¿-dioxime per
oxide (I), new m.p. 161—162°, is converted by 
NH20H,HC1 in CsH 5N into phenylmethyltriketone- 
a-trioxime (II) (A., 1922, i, 1038) [C-IJr>N, m.p. 
130—140° (decomp.), and NIIPh-NJI.,, m.p. 167— 
168° (decomp.), salts; Bz3 derivative, m.p. 132— 
133°). “ Oximinobenzoylmethylglyoxime peroxide ”
(loc. cit.), renamed as the oxime of (I), is similarly 
reduced to (II), and “ anisoyl- ” and “ oximino- 
anisoyl-methylglyoxime peroxide,” renamed as anisyl- 
methyltriketone-\ : Z-dioxime peroxide and its oxime, 
are both reduced to anisylmethyltriketonetrioxime, 
m.p. 195° (decomp.) (Ac3, m.p. 133—134°, and Bz^, 
m.p. 150°, derivatives). E. W. W.

S ystem  3 : 4 : 3 ' :  4 '- te tram eth o x y - and  
3 : 4 : 3 ' :  4 '-b ism eth y len ed io x y -b en zo p h en o n e .
A. O l iv e r io  (Rend. Semin. Fac. Sci. Univ. Cagliari,
1934, 4, 130—134; Chem. Zentr., 1935, ii, 3910).— 
A stable equimol. additive compound, m.p. 164°, 
and two eutectics, m.p. 141—141-5° and 135°, are 
described. H. N. R.

S te reochem istry  of d eu te riu m  com pounds of 
the  type, CHRR'. 2 : 3-D ideuterocam phane. 
M. T. L e f f l e r  and R. A d a m s  (J. Amer. Chem. 
Soc., 1936, 58, 1555—1558).—Reduction (H2, PtO,, 
EtOAc) of Z-bornylene, m.p. 105—106-5°, [a]”  —9-57° 
in EtOAc (which thus contains tricyclene), gives 
camphane, m.p. 145°, <Z}52 0-7458, a“  +0-02+0-01° 
in EtOAc (1=1) (due to some impurity); reduction 
with D„ under identical conditions affords 2 :3- 
dideuterocamphane, m.p. 143°, (/J52 0-7552, of the 
same rotation. There appears to be no evidence 
for the activity of CHDRR' compounds (cf. Biilmann 
et al., this vol., 855). H. B.

R o ta to ry  pow er of su b s titu ted  cam phoran ilic  
ac ids. M. S i n g h  (J. Indian Chem. Soc., 1936, 13, 
467—474).—The following camphoranilic acids aro 
prepared by condensaton of the anhydride and 
amine, [a] given being in MeOH and COMe2, re
spectively : 0-, m.p. 171° (decomp. from 165°),
[ < x ] d  +50-6°, +45-3°, and p -ethyl-, m.p. 202—203°, 
[a]u +59-2°, +47-9°, m-, m.p. 189—190°, [a]D +36-9°, 
+30-9°, and p -acelo-, m.p. 224—225°, [a]D +67-5°, 
+67-7°, vi-, m.p. 210°, [a]D +43-2°, +34°, and 
p -nitro-, m.p. 200—203°, [a]D +75-6°, +71-2°, 
m.p. 197°, [a]D +52-4°, +40-5°, and p-fiuoro-, m.p. 
197°, [a]D +42-7°, +41°. The following are obtained 
by nitration : camphor-2'-nitro-i'-ethyl-, m.p. 140-5°, 
[a]D -62-1°, -72-9°, -3'-jluoro-2'-nitro-, m.p. 131— 
132°, [a]n —14-4°, —25°, A'-fiuoro-2'-nUro-, m.p.
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171°, [a]D —45°, —49-6°, and -2'-nitro-i'-aceto- 
anilic acid, m.p. 202—203°, [a]D +51-8°, +44-4°. 
Camphor-o-, m.p. 132—133°, [a]D -j-19-6°, +  19-7°, 
and -p-ethylphenylimide, m.p. 123°, [a]D +15-9°, 
+  14-5°, are obtained by condensation, m-, m.p. 
196—197°, [a]D +46-3°, +41-7° (Ac derivative, 
m.p. 220—221°, [a]D +25°, +23°), and p-im nw - 
camphoranilic acid, m.p. 220—221°, [a],, +57-5°, 
+53-1° [Ac derivative, m.p. 234—235° (decomp, from 
231—-232°), [a]D +51-1°, +48-6°], are obtained from 
the N 02-acids by Fe(0H )2. R. S. C.

R in g -iso m erisa tio n  in  the  cam phene series.
P. Lrpp, H. D e s s a u e r , and E. W o l f  (Annalen, 1936, 
525, 271—291).—^-Aminohocampluinc (I) with H N 02 
gives a complex mixture by ring changes. Reduction 
of (o-nitrocamphene (II) by Zn-AcOH, followed by 
liydrolysis, gives 59% of camphenolanaldehyde. 
Campkenilanamide, m.p. 170—171°, with P2Og gives 
camphenilanonitrile, b.p. 103—105°/12 mm." reduced 
by Na-EtO H  to (I) [hydrochloride, decomp. >250°, 
sublimes unchanged in vac .; platinichloride; phenyl- 
carbamide, m.p. 158° (corr.), and -thiocarbamide, m.p. 
148° (corr.), and Bz derivative (III), m.p. 130—132°]. 
W ith Na-EtOH  (II) affords much (I), diisbcamphyl- 
amine, b.p. 163°/0-13 mm., m.p. 115° [ihydrochloride, 
m.p. 250° (decomp.); platinichloride; oxalate.; per
chlorate, m.p. 250° (decomp.); NO-, m.p. 160° (de
comp.), and phenylcarbamide derivative, m.p. 150— 
151° (corr.)], eamphenilone, and a mixture of cam- 
phenilyl alcohols (oxidised to the aldehyde). (I) 
and H N 02 give ««¿ocamphene (oxidised by KMn04 
to camphenecamphoric acid, m.p. 134-4— 134-8°), a 
mixture of ii-homocamphenilols [oxidised to the 
ketone; p-nitrobenzoates (probablv impure), m.p. 
136—137° (corr.), and 89—91°; with ZnCl2-C,.H(i 
gives ewcZocamphene], and N-nitrosoisocampihylethyl- 
amine (IV), b.p. 130—134°/0-8 mm. (IV) with hot 
fuming HC1 gives isocamphylethylamine (V), b.p. 
109° (corr.)/12 mm. [hydrochloride, m.p. >300°; 
sublimes a t about 400° (decomp.); hydrobromide; 
phenyl-, m.p. 122—122-5°, and naphthyl-carbamide, 
m.p. 151°, and Bz derivative, b.p. 181— 183°/0-1 
m m .]; this with Mel etc. affords isocamphyldimethyl- 
ethylammoniumperchlorate, cryst., the base from which 
a t 200—250° gives MeOH and isocamphylmethylethyl- 
amine (hydrochloride, decomp. 245°; perchlorate, 
decomp. 255°); the Bz derivative with PC15 gives
(III). Camphenilyl bromide (prep, by PBr3), b.p.
99—101°/13 mm., with NH2E t a t 100° affords (IV).

R. S. C.
S te ric  course of add ition  and  su b stitu tio n  

reac tio n s. VI. exo-A dditions of ca ta ly tically  
ac tiva ted  hydrogen  to  the  dicyclo-[ 1  :2  : 2 ]- 
hep tene ethylenic link ing . C onfigurations of the  
no rb o rn eo ls  an d  n o rb o rn y lam in es . K. Al d e r  
a n d  G. S t e in  [with S. S c h n e id e r , (F r l .) M. L i e b - 
m a n n , (F r l .) E. R o l l a n d , and G.’S c h u l z e ], VII. 
C ataly tic red u ctio n  of ketones and  ke tox im es of 
th e  cam p h o r, fenchone, and  isofenchone series. 
K. A l d e r  a n d  G. St e i n  [with H. F . R ic k e r t ], 
V III. endo-caso-Isom erism . II . K. Al d e r  and 
G. St e in  [with (F r l .) E. R o l l a n d ] (A n n a len , 1936 
525, 183—221, 221—247, 247—258; cf. A., 1935, 
219, 349).—VI. Catalytic hydrogenation under varied

conditions of dicyclo-[l : 2 : 2]-heptenes results pre- 
ponderatingly in cis-exo-addition of H , giving 
substances of type (4). Addition of H , catalytically 
to dicyclo-[ 1 : 2 : 2]-heptanes containing semicyclic 
CO, c:c, or CiN-OH also occurs in the exo-position to 
give compounds having one R in the eraSo-position 
as in {A). Constitutions are rigidly proved. The 
above rules may also be applied to diciycZoheptenes 
similar to those investigated, but containing in addi
tion two identical substituents on the same C. It 
follows tha t the isolated Me of wocamphane is endo, 
th a t a-norborneol has an endo-OH, tha t reaction of 
a-norbornylamine with H N 02 occurs with, and that 
of the [3-amine without, Walden inversion. From the 
point of view of Skita’s rule the dicyclo-[ 1 :2  :2]- 
heptane system behaves as a substituted ci/c/opentane 

ring. Hydrogenation (PtO,) of

/ I
-H- 3 : 6-e?i<Zomethylene-AIM-dihydro-

<V>. i phthalic acid in AcOH gives 3 : 6- 
v eni 0 enrfomethylenchcxahydro - cis-endo- 

t t  , ■> phthalic acid (A ; R = C 0 2H), m.p. 
<%, ‘ ’ 165°, and a trace of the trans-

acid, m.p. 94°; hydrogenation of 
the Me2 ester in AcOH or MeOH gives only the cis- 
endo-ester, m.p. 55°, also obtained as sole product 
(P t0 2-A c0H) from Me2 3 : O-ettrfomethylene-A^tetra- 
hydrophthalate. CH-C-C02H (modified prep.) and 
c/ycZopentadiene give 2 : 5-endomethylene-A1 ’■ ̂ -dihydro- 
benzoic acid, m.p. 93—94°, hydrogenated (colloidal 
Pt-AcOH-HCl, P t0 2-A c0H , P t0 2-M e0H, or colloid
al P d -H 20) to 3 : 5-en<Zomethylenehoxahydroe?wfo- 
benzoic acid, m.p. 65—66°. The lactone (I) with 
hot KOH-MeOH gives by hydrolysis, loss of HBr, 
and ketonisation 3 : G-endomelhyleneA-ketohexahydro- 
phthalic acid (II) (1-C02H exo, 2-C02H endo), m.p.
CHBrOH-CH-COoH (exo) CH,-CH-CH-CO„Me (exo)
I CH2| “ | “CH2 |

(?H— CH-QH OAc-Q-CH-QH
0 ------------CO (I.) 0 --------- CO (HI-)
186° [Me2 ester, b.p. 167—169°/11 mm. (oxime, m.p. 
136°; semicarbazone, m.p. 186°)]; this with Ac20 
gives the monoacetate, m.p. 118° (decomp.), of the 
ketone hydrate, which a t 120—150° loses AcOH and 
regenerates the acid and with CH2N2 gives the Me 
ester lactone acetate (III), m.p. 103°. Hydrogenation 
(Skita or Adams; AcOH) of (II) gives the lactonic 
acid (IV), m.p. 134° [as (I) but with H in place of 
Br], At 250—260°/vac. (II) gives 3 : 6-endomethyl- 
'ene-4-ketohexahydro-cis-exophthalic anhydride, m.p. 
171— 175° (loss of H 20) (Ac derivative, m.p. 108°), 
converted into (IV)“ by hydrolysis (NaOMe) and 
methylation. The oxime, m.p. 227° (decomp.), 
of (II) with H 2-colloidal P t or H2-P t0 2 in AcOH gives 
the lactam (V), m.p. 192° (Me ester, m.p. 104—105°),
~TT __„TT n n l J , x converted by crystallisation
9 2"Sii ?H-C02H (exo) £rom j\[eOH into an isomer-

CH,
CH-CH—ÇH 
NH—  CO

(V.)
ide, m.p. 209°, which slowly 
reverts to (V) when cryst
allised from EtOAc. Nor- 

camphoroxime, b.p. 114— 116°/12 mm., with H.,- 
P t0 2 (40—50° ; 3 atm.) or H 2-colloidal Pd a t 40—50 
gives norbornyleH/ioamine (hydrochloride, m.p. 295 ; 
picrate, m.p. 179—180°) with'a little dinorbornyleWo- 
amine (picrate, m.p. 193°) and dinorbornyle ndo-
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eihyhmine (picratc, m.p. 249°; obtained by reduction 
of a little Ac derivative formed by the solvent); 
with N a-EtO H  much bornyl-endo- and a little -exo- 
amine are formed.

[B o d e ], d and n  of the ewdo-forms are >  those of 
the ezo-forms of monocarboxylic acids, but both have 
about the same [M]. d and n  of the cis-forms of the 
dicarboxylic acids are >  those of the irans-forms, 
but [ill] arc about the same.

VIII. Hydrogenation of ketones and ketoximes of 
the camphor, fenchone, and tsofenchone series is 
highly selective, but owing to the ««-substitution the 
above rules of configuration cannot be applied. 
d-(—)-Camphoroxime gives (colloidal Pt-AcOH at 
50°/3 atm., or P t0 2) almost entirely d-(—)-neobornyl- 
amine, m.p. 184° (carbamide derivative, m.p. 109°).
2 : 5-Diketocamphane gives (PtOa; AcOH; 50°/3 
atm.) a 2 : 5-dihydroxycamphane, m.p. 263°; its 
dioxime, m.p. 168—170°, [a]“  +60-5° in MeOH (a 
small amount of isomeric dioxime,, m.p. 236°, [a]“  
-f30° in MeOH, is also formed), gives 2 :5 -diamino- 
mmphana (dihydrochloride and diplatinichloride, m.p. 
320°; dicarbamide, m.p. 192—193°, and Ac2 deriv
ative, m.p. 229—230°). ¿-Fenchoneoxinie gives d- 
fenchylamine (hydrochloride, m.p. 293°; picrate, 
m.p. 199°; carbamide derivative, m.p. 167°). dl-iso- 
Fenchono (VI) gives dl-fi-isofenchol, b.p. 89°/15 mm. 
[H phthalate, m.p. 104— 105°; phenylur ethane, m.p. 
101°; oxidised to (VI)], and a trace of the known 
d/-fenchol, now termed a-fenchol; wth Na-EtOH a 
mixture of a- and P-forms is obtained; the (3- is con
verted into the a-form by hot Na-PhMe, but the a- 
form is stable. ¿i-woFenchoneoxime affords dl-iso- 
fenchylamine (hydrochloride, m.p. 285°; picrate, 
m.p. 303—304°), converted by H N 02 into a mixture 
including probably some (3-fenchene hydrate. (VI) 
and Se02 give 1 : 2-diketo-‘i  : 5 : 5-trimethyl-3 : 6-endo- 
methylenecyclohexane (“ isofenchonequinone ”), m.p.
49—50°.

VIII. Semicarbazones, m.p. 165° and 166—167°, 
of 2 : 5-e«/iomethylene-A3-tctra- and -hexa-hydro- 
e?i<fobenzaldehyde (VII), respectively, are obtained 
(cf. lit.). (VII) gives an enol acetate (VIII) and 
diacetate, b.p. 136—137°/13 mm. [hydrolysed to
(VII) by HCl-MeOH]. Hydrolysis of (VIII) gives 
mainly 2 : 5-endomethylenehexahydroexobenzaldehyde 
(IX), b.p. 66—6S°/12 mm. (semicarbazone, m.p. 
178°), oxidised by 0 2-M n02 to the ea;o-acid. Hydro
genation (P t0 2) of (VII) in EtOH gives 2 : 5-endo- 
methylenehexahydrobenzyl endoalcohol, b.p. 93—95°/14 
mm. (phenylurethane, m.p. 134°; H  phthalate, m.p. 
111°), and (IX) gives the corresponding exoalcohol, 
b.p. 89—90°/ll mm. (phenylurethane, m.p. 118°; 
H phthalate, m.p. 102—103°), also obtained by similar 
hydrogenation and subsequent hydrolysis of (VIII).

R. S. C.
R esins. I . G erm an  pine tu rpen tine  from  

Pinus s ilvestr is , L . H. W ie n h a t js  H. R i t t e r , and 
W . S a n d e r m a n n . II . Additive capacity  of the 
pine re s in  acids. H. W i e n i i a u s  and W . S a n d e r 
m a n n  (Ber., 1936, 69, [.B ], 2198—2202, 2202—2206). 
—I. Fresh pine turpentine appears to contain 64-2% 
of resin acids C20H30O2 and 35-8% of neutral sub
stances. Its treatment with steam under ordinary 
conditions and a t >50°/30—40 mm. is described.

Repeated crystallisation of the crude acids from 
MeOH leads to the isolation of a small proportion of 
sylvic acid (I), m.p. 168—171°, [a]D —105-33°, also 
obtained by their isomérisation by HC1 in AcOH at 
100°. Distillation of them under reduced pressure is 
accompanied by marked fall in [a]u. Treatment of 
the crude acids with COMe2 gives a product, m.p.
139—142°, [a]D -112-0°. The ultra-violet absorp
tion spectrum of (I) indicates the presence of a 
conjugation of ethylenic linkings.

II. The action of maleic anhydride on the primary 
resin acids (II) of P. silvestris, L., occurs at room 
temp, with marked evolution of heat, and the product 
is completely identical in cryst. form and m.p. with 
tha t obtained from (I) by prolonged heating under 
pressure. Isomérisation of (II) to (I) docs not there
fore precede addition. Whereas (I) does not combine 
with p-0!C6H4!0 a t <100°, (II) readily affords the 
yellow compound (HI), C2fil l340 4, m.p. 214° (corr.), [a]„
— 148° in CHClg, which contains one ethylenic linking 
and is reduced (Zn dust in boiling AcOH or P t in 
EtOH) to the colourless substance, C20H3GO4, m.p. 
184°. (Ill) and NH2Ph in boiling AcOH yield the 
amorphous product, C32H.„04N, m.p. 130—140°. 
With CH2N2 in E t20  esterification of (III) and ad
dition of CH2N2 leads to the compound, C28H380 4N2, 
m.p. about 250°, isomerised by Ac20  at room temp, 
to the colourless substance, m.p. 270°. Irradiation 
of (III) in EtOH with ultra-violet light or exposure 
of its solution in EtOH containing eosin in sunlight 
leads to a substance, m.p. 196°, transformed by 
CH2N2 into the il/e2 ester, C26H310 3(0Me)2, m.p. 
241°. (II) and a-naphthaquinone in MeOH yield 
the corresponding acid, m.p. 185° [Me ester, 
C^HgoO’CjoHgOatOMe), m.p. 195°], reduced (Zn in 
AcOH or H2-P t  in EtOH) to the ^-com pound, 
a 0H30O2,C10H 8O2, m.p. 265°. ?)-Xyloquinone is not 
added .to (II) and a t a higher temp, dehydrogenates 
with production of p-xyloquinol. iZ-Pimaric acid 
present in (II) and distinguished by its stability and 
the dextrorotatory labile acid of pine resin do not 
react with quinones. A volumetric determination of 
the lævorotatory labile acid in turpentines is thus 
indicated. H. W.

R esin  com ponents of am m o n iacu m . II . Con
s titu tio n  of am m oresino l. K. Ivu.xz and L. 
H oops (Ber., 1936, 69, [J3], 2174—2182 ; cf. A., 1935, 
219).—Treatment of diacetylammoresinol (I) in 
EtOAc a t —20° with 1-5% 0 3 leads directly to the 
aldehyde (II), ClsH 120 7, m.p. 137° [p-nitrophenyl- 
hydrazone, m.p. 194° (decomp.)], in 80—90% yield. 
Oxidation of (II) with 8% 0 3 in EtOAc at —20° yields 
the corresponding acid (III), m.p. 205° (decomp.)

C-OAc
C-------- O^

/ Y  V C H  > (,°  
Acl 1 ^C O

(H I.) O (iv .)

after darkening at 150° and softening a t 165°. When 
heated for a short time with MeOH or EtOH or at
140— 170°/vac. (Ill) passes into the lactone (IV), 
m.p. 208° after becoming discoloured a t 200°, trana-
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formed with loss of Ac by boiling 2A7-Na2C03 into 
tho acid, C11H s0 6, m.p. 233° after becoming dis
coloured a t 210°, and converted by boiling MeOH into 
the compound, C12H 10O6, m.p. 158-5° (corresponding 
Et derivative, m.p. 152-5°). Oxidation of (IV) with 
KMn04 in COMe2 affords 4-acetyl-p-resorcylie acid, 
m.p. 151°. Treatment of (III) with K 0H -H ..0  at 
180° leads to ¡3-2 : 4-dihydroxybenzoylpropionic acid, 
m.p. 109—200° (corresponding Mer acid, m.p. 147°). 
Oxidation of (I) with Cr03 in AcOH a t room temp, 
gives COMe2. The material remaining after removal 
of (II) from the products of the ozonolysis of (I) 
is distilled with steam, thereby yielding COMe2 
and giving loevulaldehydedi-jj-nitrophenylhydrazone, 
m.p. 176°, and a substance, C17H 180 4N 6, m.p. 187°

OOH
'^'C-CH2-[CH:GMe-CH,-CH,]2-GH:CMe,

0 H \ ^ \  /  0  "

0  (.4.)
after darkening a t  175°, also obtained from synthetic 
larvulaldehyde. Tho structure A  for ammoresinol is 
thereforo confirmed. H. W.

isoChavicic acid . H. L o iia u s  (Annalen, 1936, 
525, 312—315).—isoChavicic acid is obtained in 25% 
yield with m.p. 134—136° from Me y-bromoiso- 
chavicate (dimorphic). I t  or wopiperic acid with I  
in C6H 6 or MeOH in light gives piperic acid. The 
oily Me ester is shown by illumination to bo a t least 
75% pure. R. S. C.

D ehydrogenation  of u rso lic  acid  by  selen ium .
N. L. D r a k e  and H. M. D u v a l l  (J. Amer. Chem. Soc.,
1936, 58, 1687—1688; cf. Ruzicka et al., A., 1932, 
517).—Ursolic acid is dehydrogenated (So a t 320— 
340°) to 1 : 2 :  7-C10H 5Me3, 2 : 7-ClpH GMe2, and tho 
piceno hydrocarbon, 0,-11™ (? C,,H1R) of Ruzicka 
et al. (cf.loc. c it.; A., 1934, 530). H. B.

C erin  and  friedelin . I I I .  O xidative d eg rad 
ation  of friedelin . N. L. D r a k e  and W. P. C a m p 
b e l l . IV. D ehydrogenation  of friedelino l. N. L .
D r a k e  and W. T. H askln’s (J. Amer. Cliem. Soc.,
1936, 58, 1681—1684, 1684—1687; cf. A., 1935, 
1373, 1502).—III. Friedelin (I) is reduced (Na, amyl 
alcohol) to friedelinol, C30H 51*OH, m.p. 301—304° 
[iodide, m.p. 224—226° (decomp.); acetate, m.p. 
315—316°; Me ether, m.p. 265—267°], the benzoate, 
m.p. 250—251°, of which decomposes a t 280—320° in 
N2 to BzOH and fiiedelene (II), C ^ H ^  m.p. 257— 
258°. (I) and MgPhBr give a little phenylfriedelene, 
m.p. 269—271°; MgMel affords melhylfriedelinol
(III), m.p. 316—3193, and some methylfriedelene,
m.p. 272—274° [also obtained by dehydration
(Ac20-xylene) of (III)]. (II) is oxidised (Cr03, AcOH) 
to the unsaturated ketone frietlelenone, 
m.p. 290—291°, and amorphous acidic material
[reduction (Na, P r“01I) of which gives a little (IV) 
(below)]. (I) is similarly oxidised to a mixture (.4) 
of friedonic acid, C28H49(C0),C02H, m.p. 206—207° 
(31 e ester, m.p. 249—251°), and norfriedonic acid 
(not isolable); reduction (N a-PraOH) of (A) affords 
friedololactone, C^H ^O ,, m.p. 309—312°, and nor- 
friedololactone (IV), m.p. 289—291°. (I) thus con
tains the >CH-C0-CH2- grouping.

IV. Dehydrogenation (Se a t 315—325°) of friedel
inol (V) gives 1 :2 : 7-C10H 5Me3,
1 : 2 : 8-trimethylphenanthrene, 
an alkylcyclohexene, Cu H2n, 
b.p. 180—185° [further de
hydrogenation by Se at 320° 
(sealed tube) to a product, 
b.p. 187—192° (brominated to 
a compound, m.p. 169—175°)], 
and the picene hydrocarbon,
^25^20 ( • m -P" 305—

306°, of Ruzicka et al. (A., 1934, 530). The annexed 
structure is assigned to (V). H. B.

S apogenins. I. Sapogen ins of sarsaparilla  
ro o t. F .  A . A s k e w , S. N. F a r m e r , and G. A . R. K on  
(J.C.S., 1936,1399—1403).—Smilagenin (I), m.p. 183— 
184°, [a]“  —69° in CHC13, has been isolated from 
Jamaica sarsaparilla root, and forms an acetate, 
m.p. 150—151°, [a]“  -59-6° in CHC13, and a benzoate, 
m.p. 181—181-5°. (I) is converted by H,Cr04 into 
smilagenone, m.p. 156— 157°, and by PC15 into 
smilagenyl chloride, m.p. 194— 195°, and by reduction 
(Na-C5H 1]L-OH) into deoxysmilagenin, m.p. 132— 
133°. Surface film measurements of the three 
Digitalis sapogenins, sarsasapogenin (II), and (I) 
show th a t the formulas for tigogenin and gitogenin 
are confirmed, but make it necessary to revise the 
formula for (II), which is closely related to (I).

F. R. S.
C onstitu tion  of pap av eris te ro l. E. B tjres and 

S. F u Ci k  (Casopis cesltoslov. Ldk., 1935, 15, 159— 
167; Chem. Zentr., 1935, ii, 3926).—Papaveristerol
(I), CsoHgoO, m.p. 134—134-5°, [aft0 -39-88° in CHC13 
(acetate, m.p. 122°; dibromide acetate, m.p. 108— 
109°), is isolated from poppy-seed oil soap. (I) is 
reduced (Na-C5H n -OH) to dihydropapaveristcrol, 
m.p. 128° (acetate, m.p. 115°), and oxidised by CuO 
a t 285—300° to papaveristenone, C30H 48O, m.p. 125-5— 
126° (semicarbazone, m.p. 102°; oxime, m.p. 85°); 
the latter is further oxidised (KMn04) to a keto-acid, 
which is then reduced (Clemmenson) to an acid, 
C29H 480 2, m.p. 101—102°. The partial formula 
C26H43(0H|-CH-OH)(CH:CH2) is ascribed to (I).

H. N. R.
C onstitu tion  of H seh  T su an g  seed.—See this 

vol., 1435.
D rag o n 's  b lood .—See this vol., 1435.
O xim ation . K. C. G u l a t i  and J . N. R ay 

(Current Sci., 1936, 5, 75).—Flavone and a-naphtha- 
flavone when boiled with NH2OH,HCl in aq. C5H 5N 
afford oximes, m.p. 237° and 181°, respectively. 
This method is used successfully in difficult cases.

J . L. D.
S ty ry lp y ry liu m  sa lts . XVII. C olour pheno

m en a  associa ted  w ith  4-phenylbenzo-p-naphtha- 
s /n ro p y ran s an d  4-phenyl-a[3-dinaphthas/>iio- 
p y ra n s . I. M. H e il b r o n , D. H . H e y , and A . L o w k  
(J.C.S., 1936, 1380—1383).—2-Ethylchromonc and 
MgPhBr give 4-phenyl-2-ethvlbenzopyrylium chloride, 
which with 2 : l-OH-C10H e-CHO, followed by hydro
lysis, affords 4-phenyl-W-mcthylbenzo-$-naphtha- 
syiropyra7i, m.p. 219—220°. 7-Methoxy-4-phenyl-V■ 
methylbenzo-fi-, m.p. 256—258°, 4-phenyl-Z'-methyl- 
a$-di-, m.p. 207—208°, and 4-phenyl-3 : 3'-dimethyl-
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ap-di-naphtha^pi'ropyran are s im ila r ly  prepared. 
These substances do not develop colour in boiling 
inert solvents and the anomalies found by Heilbron 
dal.  (A., 1933, 614) no longer exist. F. R. S.

P igm en ts of co tton  flow ers. II I . K arun- 
ganni (G ossypiu tn  indicum).  K. N e e l a k a n t a m  
and T. R. S e s h a d r i  (Proe. Indian Acad. Sci., 1936,
4, A, 54—58).—From the petals of Karunganni, 
(jossypin, m.p. 230° (decomp.), hydrolysed to gossy- 
petin and glucose, a non-glycosidic substance, C16H 120 7, 
m.p. 255—257° (Ac derivative, m.p. 186—187°), 
quercetin, herbacitrin, and gossypitrin have been 
isolated. F. R. S.

B enzoxanthones. II . W. K n a p p  (J. pr. Chem.,
1936, [ii], 146, 113—118; cf. A., 1935, 1247).— 
Salicylic acid 1-C\0FI7 ether (o-l-naphthoxybenzoic 
acid; from Ci0H 7-OH, o-C6H 4C1-CO,K, NaOMe, 
and Cu a t 150—200°), m.p. 134—136°j is stable to 
Ac20 , but with P 20 5 in hot CGH fi gives 3 : 4-benzo- 
xanthone, m.p. 162° (corr.) (lit. 155°). Similar 
prep, of o-CO2H-C0H4‘O-C10H 7-2 (I) gives also 10% 
of naphtha-1 ' : 2' : 2 : 1-benzfuran, m.p. 162° (lit. 
296°). (I) is stable to Ac20 , but with P 20 5 gives 
1 : 2-benzoxanthone, m.p. 145° (corr.) (lit. 140°, 
142°). o-OPh-C0Hj-C02H, m.p. 114°, similarly pre
pared, gives with P 20 5 xanthone, m.p. 177° (corr.) (cf. 
lit.); with Ac20  it probably gives a mixed anhydride, 
since xanthone is obtained only after distillation.

R. S. C.
A lkylacetylenes an d  th e ir  additive p roduc ts . 

XIV. S yn thesis of d ioxolan derivatives from  
alkylacetylenes. D. B. K i l l i a n , 6 . F. H e n n i o n , 
and J . A. N ietjw land (J. Amer. Chem. Soc., 1936, 
58, 1658—1659; cf. A., 1934, 759).—CH-CBu (I) 
with (■CH2-OH)2 and CH2Cl-CH(OH)-CH2-OH in 
presence of CC13,C02H and a catalyst (from BF3, 
E t20, red HgO, and MeOH) gives 2-methyl-, b.p.
02—63720 mm., and 2-methyi-i-chloromethyl-, b.p. 
109°/25 mm., -2-butyl-1 : 3-dioxolan, respective^. 
Similarly, (I) with 0H'CHPh*C02H and 
0 H ‘CMe2-C02H affords 4-kelo-5-phenyl-2-meth;/!-, b.p. 
136—138°/19 min., m.p. 44—45°, and A-keto-2 : 5 : 5- 
trimethyl-, b.p. 104725 mm., -2-bulyl-l : '¿-dioxolan, 
respectively, whilst Me tartrate yields Me 2-methyl-2- 
butyl-1 : ¿-dioxolan-i : 5-dicarboxylate, b.p. 141—142°/
9 mm. Mannitol and (I) give the dioxolan,

C H r 'o > C MuBu ( R = _ C H -0> CMeBu), b 'P  21°”  
21279 mm. CH2:CH-C:CH and (-CH2-OH)2 similarly 
afford 2-methyl-2-fi-{i'-hydroxyethoxyethyl-l : 3-dioxolan, 
b.p. 140— 142720 mm., and the dioxolan,

(II) is unaffected by distillation a t 2S0°(bath)/14 mm. 
or by heating with A120 3 a t  260°/vac. but is converted 
by distillation with P 2Os at 120—150°(bath)/l mm. 
smoothly into anhydronodakeneiin (III), C14H 1„0.!, 
m.p. 138—139°, [a]D ± 0° in CHC13. Catalytic 
hydrogenation (Pd-sponge in AcOH) of (III) gives 
deoxydihydro-oreoselone, m.p. 115—117°. This ob
servation combined with the difficulty of dehydration

ÇH2 ii Y

0  (.4.) o

CH
\ ç h

,-CO

e-CH2-CH2-0-CH2-j , b.p. 204—206°/20 
mm. 2 H. B.

N a tu ra l co u m arin s. XX. C onstitu tion of 
nodakenin  fro m  Peucedaniuni decursivutn , 
M axim . E. S p ath  and P. K a in r a th  (Ber., 1936, 
69, [B], 2062—2066; cf. Arima, A., 1927, 599;
1929, 430, 914).—Prolonged extraction of the dry 
roots with pure MeOH at about 300 mm., evaporation 
of the extract, and treatment of the residue with 
H20  yields nodakenin (I), m.p. 218—219° (decomp.), 
hydrolysed by 3% IL,SO, to glucose and nodakenetin
(II), C14H14(54, m.p. "192°, [«]* -25-4° in CHC13.

°oH i l0s’0 C^g>CH-CH 

(C.)
of (II) leads to the structure G for (I) and, combined 
with the optical inactivity, to the structure A  or B  for
(III). H. W.

T an n in  of F o rm o san  te a  leaves. Y. Os h im  a 
(Bull. Agric. Chem. Soc. Japan, 1936, 12, 103—114, 
and Proc. Imp. Acad. Tokyo, 1936, 12, 189—190).— 
Extraction of fresh tea leaves with H 20  gave gallic 
acid, an amorphous tannin, C30H24O14, Z-epicatechin 
[identical with th a t obtained by Freudenberg (A., 
1923, i, 697)], and a gallocatechin (I), C.gH^O,, m.p. 
227°, [a]D -37-5° in H20 , -67-0° in EtOH (penUi- 
acetate, m.p. 189°, [a]D —21*3° in COMe.,; Me5 deriv
ative, m.p. 184°, [a]D —15-2° in COMe,). The 
amorphous tannin is bis-(5 :7 :3 ' : 4 ':  5’-pentahydroxy)- 
jlavpinacol, proved by its synthesis from phloraceto- 
phenono triacetate and gallaldehydo triacetate, hydro
lysis of the product to the chalkone, C,5H120 7, m.p. 
278°, and reduction of the latter to the tannin by 
Zn and AcOH. Reduction of the Me5 derivative of
(I) with Na and EtOH gave a-2 : 4 : 6-trimethoxy- 
phenyl-y-'i : 4 : 5-trimethoxyphenylpropane, m.p. 91°, 
which was synthesised by catalytic reduction of the 
condensation product of to-acetoxy-3 : 4 : 5-trimethyl- 
gallacetophenone with phloroglucinaldehyde Me., 
ether. (I) was synthesised by catalytic reduction of 
delphinidin Me5 ether. J . N. A.

T hioindigo syn theses. I . S yn thesis of 6 : 6 '-  
dichloro-4 : 4 '-d im ethylth io indigo  an d  6 : 6'-d i- 
chloro-4  : 4 '-d im ethoxyth io indigo . R. S h ibata  
and T. N ism . II . B ro m in atio n  of 6 : 6 '-d i- 
chloro-4 : 4 '-d im ethy lth io ind igo , 6 : 6'-d ichloro-
4 : 4 '-d im ethoxy th io ind igo , an d  th io ind igo-red . 
R. S h ib a t a  and M. O k u y a m a . II I . C ondensation 
p ro d u c ts  of th io ind igo tin -7  : 7 '-d icarboxylic acid 
chloride w ith  a ro m a tic  am ines. R. S h ibata  and 
A. S a ssa  (J. Soc. Chem. Ind. Japan, 1936, 39, 280— 
282 b , 282—283b , 283—284b ).—I. 3-Chloro-6-cyano-
5-methylthioglycollic acid, m.p. 125°, obtained from 
the corresponding NH2-acid, is hydrolysed to the 
()-carboxylic acid, m.p. 132—133°, which with NaOH 
and S gives 6 : 6' -dichloro-i : 4 '-dimethylthioindigo- 
tin (I). The 4 : 4 '-(0ife)2-corapound (II) is similarly 
obtained.

II. Bromination of (I) under different conditions 
yields only the 5 : 5'- or 7 : 7'-Bra-derivatives, and (II)
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similarly affords a i?r2-derivative. Bromination of 
thioindigo-red gives coloured dyes.

III. Thioindigotin-7 : 7'-dicarboxyl chloride con
denses with amines to form differently coloured dyes.

F. R. S.
P re p a ra tio n  of som e p -d iketop iperid ines. C.

Gu sta fsso n  (Finska Kern. Medd., 1936, 45, 98— 
103).—S-Keto-esters containing N in the chain have 
been prepared, and the Dieckmann reaction has been 
applied to them to produce diketopiperidines. 
NHM cCHj’COoEt and COMe-CH2Cl give Et methyl- 
acetonylaminoacetate; (I), b.p. 95—96°/6 mm., 105— 
106°/9 mm., which with Mel gives dimethylacetonyl- 
carbethoxymethylammonium chloride, m.p. 131— 133° 
(decomp.). (I) is decomposed by NaOEt-EtOH, 
but reacts smoothly in dry E t20 . The unstable ppt. 
is treated with excess of Mel and after keeping the ppt. 
and filtrate are treated separately with dry HC1 to 
remove Na and yield respectively 3 : 5-diketo-l : 1- 
dimethylpiperidinium chloride, pale brown, reddening 
a t 150°, m.p. 208—209° (decomp.), and 3 : 5-diketo-
1 : 1 : 4  : 4-lelraviethylpiperidinium iodide, m.p. 174-5— 
175-5°. COMe-CHo-CMe2-NH2 with ClC02Et(Me) 
gives 'N-carbethoxydiacetonamine (II), b.p. 105-5— 
107°/6 mm., and 'R-carbmnethoxydiacetonamine, b.p.
100—102°/7 mm. (II) is decomposed completely by 
NaOEt in EtOH, but smoothly in E t20 . Among the 
products is CHMeBu-OH. ' “ M. H. M. A.

d i c y c l o - [1 : 2 : 2 ]-l-A zahep tane. V. P r e l o g  and
E. C e r k o v n ik o v  (Annalen, 1936, 525, 292—296).— 
E t tetrahydropyran-4-carboxylate with N a-E tO H - 
CgH 0 gives 33% of 4-hydroxymethyltetrahydropyran, 
b.p. 210—214° (phenylurethane, m.p. 86—-87°), con- 

Qpj verted by 45% HBr a t 100—110° 
/  | \  into o.z - dtbromo - y  - bromomethyl -

Hap ¿jj-QH2 pentane, b.p. 158—160°/10 mm., 
H 2C \  | /C H ,, which with NH3-MeOH a t 130— 

140° gives 31-2% of dicyclo- 
.. [ 1 : 2 :  2]-\-azaheptane (I), m.p. 71°

(sinters from 65°), b.p. 120—121° 
(hydrochloride, hygroscopic; plalini- and auri-chloride; 
picrate-, picrolxynale; melhiodide, hygroscopic; 
methoaurichloride). “ R. S. C.

P rocesses of ca ta ly tic  dehydrogenation . IX. 
D ehydrogenation  of h ydrogenated  deriva tives of
2-pyridone. E. S path  and F. Ga l in o v sk y  (Bor.,
1936, 69 , [5], 2059—2061).—2-Ketopiperidine is 
dehyclrogenated by prolonged heating with Pd- 
sponge a t 260—270° to 2-pyridone in 50—60% yield.
1- and 6-Methyl-2-ketopiperidine behave similarly. 
Better yields are obtained in the similar dehydro
genation of hydro-carbostyril and -t'socarbostyril and 
their JV-Me derivatives. H. W.

T au to m erism  of pyrid ine  hom ologues. II . 
Syntheses in  th e  p y rid ine  series. A. E. T sc h i-  
t s c h ib a b in  (Bull. Soc. chim., 1936, [v], 3 , 1607— 
1632; cf. A., 1927, 885).—2- and 4-Alkyl-pyridines 
and -quinolines are alkylated in the side-chain by 
NaNH2 and alkyl hahdes; an excess of base is used 
to minimise the formation of quaternary salts and 
defines. The yield depends partly on the amount 
of Na derivative present in equilibrium with the base 
and NaNH2, being greater in the case of y -  than of 
a-picoline. Isomerides (? 3- or 6-derivatives) are

formed in small amounts and two alkyl groups may 
enter the same side-chain. The following are thus 
prepared in 40—80% yield : 2- and 4-P-phenylethyl-, 
b.p. 164°/20 mm., 2-$$'-diphenyliaopropyl-, b.p. 198°/5 
mm. (picrate, m.p. 136°), 2-y-phenylpropyl-, b.p. 
199°/2 mm. (picrate, m.p. 125°), 2-n-amyl-, b.p. 206-5— 
207° [picrate, m.p. 73°; platinichloride, m.p. 160° 
(decomp.) ; a base (picrate, m.p. 164°) is also formed],
2-, b.p. 200° (picrate, m.p. 105°; platinichloride, 
decomp. >160°), and 4-iso amyl- b.p. 225—227° 
[picrate, m.p. 112—113°; platinichloride, m.p. 214° 
(decomp.)], 2-cyclohexyhnethyl-, b.p. 118°/12 mm. 
(picrate, m.p. 135°), 2-tf-butenyl-, b.p. 188—192° 
(picrate, an oil; tigCl2 compound, cryst.), 2- and
4-w-propyl- [picrate, m.p. 134° (ht. 153°) ; platini-, 
m.p. 210°, and auri-chloride, m.p. 116—118°], 4- 
isobutyl-, b.p. 195° (picrate, m.p. 122° ; platinichloride, 
m.p. 216°), 4-n-butyl-, b.p. 229—230° [picrate, m.p.
102—103°; platinichloride, m.p. 203° (decomp.)],
2-$-phenylethyl-6-methyl-, b.p. 165°/23 mm. [picrate, 
m.p. 125°; platinichloride-, a base, C16H 13N, m.p.
71—72° (picrate, m.p. 165°; platinichloride), is also 
obtained], 2-p-phenylethyl-5-ethyl-, b.p. 185—195°/17 
mm., 309—312°/760 mm. [platinichloride, m.p. 170— 
172° (decomp.)], ‘i-i-methylpropyl-, b.p. 187° (picrate, 
m.p. 142°), and 3-phenyl-4:-&v-butenyl-pyridine, b.p. 
125—130°/20 mm. ; y-4-pyridyl-$S-dimethylpentane, 
b.p. 208—210° (picrate, m.p. 115°); S-i-pyridyl-^-di- 
methylheptane, b.p. 261° (picrate, m.p. 89°; platini
chloride, m.p. 180°); z-4-pyridyl-n-nonane, b.p. 265— 
267° (picrate, m.p. 114—116°); 4-n-propvl- (picrate, 
m.p. 207°), 2-fi-phenylethyl- (impure), b.p. 225— 
230°/12 mm., and 2-fifi'-diphenylisopropyl-qiiinoline 
(picrate). R. S. C.

M anufactu re of p y rid ine  dyes.—See B., 1936,924.
In tro d u c tio n  of th e  trip h en y lm eth y l g roup . I.

E. Funaktjbo and T. H iro ta n i (Ber., 1936, 69, [B],
2123—2130).—Treatment of wochavibetol with 
CPh3Cl in C5H 5N at 155° yields triphenylmethyhm- 
chavibetol (I), m.p. 184— 185°, isochavibetol CPh3 ether,
(II), m.p. 207—209°, and a sparingly sol., unidentified 
material. (I) contains OH, OMe, and a double 
linking in the side-chain. I t  yields an acetate, m.p. 
175-5—176°, hydrolysed to (I), a benzoate, m.p. 
168—169°, a Me ether, m.p. 168-5— 169°, and a 
phenylurethane, m.p. 215-8—217°. I t  is unaffected 
by KOH a t 234—236°, but is transformed by HI 
(d 1-7) a t 150° into a substance, m.p. 93—96° after 
softening a t 71°, characterised as the diacetate, m.p.
187—188°, and Me, derivative, m.p. 132—137°.
(II) contains OMe and a double linking in the side- 
chain, but not OH. The yield of (I) increases a t the 
expense of (II) when reaction is prolonged. Similarly 
isoeugenol, CPh3Cl, and CSH SX a t 150° give tri- 
phenylmethylisoeugenol, m.p. 208—-209° (acetate, m.p. 
150—150-5°), and isoeugenol C'Ph3 ether, m.p. 211— 
212-5°. 1-Triphenyhnethylitidole, m.p. 211-5—-212°, 
is obtained from indole and CPh3Cl in boiling C5H 5N 
or from Mg indolyl iodide and CPli3Cl in E t20.
l-Triphenylmethyl-2-methylindole, m.p. 215-5—216°, is 
obtained similarly. H. W.

S ynthesis of 3-alkyl- and  3-aryl-qTiinolines.
F. L. W a r r e n  (J.C.S., 1936, 1366—1368).—PhNOo, 
NH 2Ph, and p-ethylglycerol ay-Et2 ether give 3-
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ethylquinoline (picrate, m.p. 196—197°). p-Phenyl• 
glycerol a.y-Et2 ether, b.p. 155°/21 mm., obtained from 
0H-CP1i(CH2C1)2, with P1iN02 and NH2Ph yields 
3-phenylquinoline, and with a-Cl0H 7-NH2 forms 
'¡-dhyl-cj.-naphthaquinolinc, m.p. 75-5° (picrate, m.p. 
188°). F. R. S.

U re th an es  a s  local anaesthetics. II I . Alkyl 
A7-8-qu in o ly lcarb am ates. R. E. D a m s c h r o e d e r  
and R. L. S h r i n e r  (J. Amer. Chem. Soc., 1936, 58, 
1610—1612).—8-Aminoquinoline and ClC02Alk in 
E t„0+ aq . NaoC03 give Me, m.p. 61-5—62~5°, Et, 
m.p. 66—67°, •' P r“, m.p. 58—59°, Bua, m.p. 40°, 
B’Ufi, m.p. 69—70°, n- and iso-amyl, and n-hexyl, 
'N-8-quinolylcarbamates; the hydrochlorides have m.p. 
199—201°, 165—166°, 156—157°, 146—149°, 15&— 
165°, 147—149°, 149—152°, and 145—147° (all with 
decomp.), respectively, and have little or no anaesthetic 
activity. H. B.

D erivatives of basica lly  su b stitu ted  enol and  
th ioenol com pounds.—See B., 1936, 920.

S yn theses in  th e  h y d ro a ro m atic  s e r ie s . XXVI. 
Diene sy n thesis  of h e te ro -rin g s  contain ing  n itro 
gen. I I .  A dducts derived  fro m  isoquinoline 
and  acetylenedicarboxylic es ters . 0 . D ie l s  and 
J. H a r m s  (Annalen, 1936, 525, 73—94).—The action 
of (:OCC)2Me)2 on isoquinolinc (I) in E t20  at 0° and 
finally a t room temp, gives “ labile adduct ” (II), 
m.p. 167—169°, and (III), m.p. 142—145°, the latter 
in relatively very small amount. In solubility 
and behaviour in ultra-violet light (II) is closely allied

A_ /  \ > C 0 2Me 
COoMc-C'; .C-CCUlc

(>C02Me
(II.)

C-C02Me
/ V c o 2m°

OCO-Me 
(ill.)

C-C02Me

to the “ labile ” C5H 5N, quinoline, and stilbazole 
adducts and its position in the “ labile ” series is 
established further by its behaviour towards CH2N2. 
In the first phase two mono-adducts, (IV) and (V), 
result, one of which passes with excess of CH.,N2 
into the bis-adducl (VI), m.p. 155—158° (decomp.), 
whereas the other is stable towards excess of CH2N2 
and ultimately passes into a substance C221121N which

+■
,C 02Me/ \  / v-'w2*

/  \ C  C112. N
CO.,Mc-Q' ,G----

" (1  xC 0 2Mo 
CO,Me

(IV.)

■OCO»Mc
C-C02MeCOaMp’O 

N
N~CH2 C02Me 

(V.)

A.

again adds CH2N2 and then loses 2 N with formation 
of the compound (VII), m.p. 207° (accompanied by 
a substance, C ^ H ^ N ,  m.p. 14S—150°). (VI) is 
converted by HC1 into (I) and pyrazolcdicarboxylic 
acid, thus establishing the position of the double 
linkings in  the “ unsaturated ester chain.” The 
CH2N2 reaction also proves that these linkings arc 
not equiv. to one another. Hydrogenation of (II) 
proceeds rapidly (colloidal Pd in MeOH or P t0 2

4 x

in AcOH) to a fL-derivative, m.p. 180°, which adds 
2 CH2N2, and hence contains the “ ester chain ”

^ /C O ^lo
_ / N v CH"

CO,Me-C< /C —/  V NC0 2Me
"  y NCO.>Me

CO.,Me

N
N-CH-

(VI.) (VII.)

unaltered and 2 H  at 3 and 4, and then very slowly 
to the / / 4-compound, m.p. 217°. Stabilisation of
(II) proceeds most readily in boiling xylene and gives 
the compound (VIII), m.p. 231° (decomp.), also ob
tained similarly from (III), and an isomeride, m.p.

/ \ c o „

% /^ - f  \q-C02Mo 
COJMc-Ck /OCOoMc

CO„Me
(V III.)

,R

^ \ C 02Me 
COoMek J'COaMo

CCU«Mo
(X.)

170—172°. (VIII) gives a pcrbrom idc, C21H 180 8NBr;J, 
decomp. 140°, a perchlorate, Co1H lg0 sNiC101,0-5H26, 
dccomp. 215°, and an indolizine substance, C18H |50"6N
(IX), m.p. 153°. Treatment of (II) with excess of 
Br in abs. EtOH yields the perbromide, C18I I 160 6NBr.!, 
decomp. 140°, converted by hot aq. K2C03 into the 
substance, ClsH 140 (,NBr, m.p. 166°, and (IX). Oxid
ation of (II) by H20 2 in AcOH followed by trea t
ment with CH2No or treatment of (II) with Br in 
M e0H-H2O gives the ester (X) (R=Me), m.p. 152° 
[if B r-E t0 H -H 20  is used a similar ester (X ; 11—Et), 
m.p. 118—119°, results], hydrolysed and decarboxyl- 
atcd to 2-phenylpyridine.

In  contrast with (II), (III) is very unstable and 
tends to decompose into its components. I t  adds 
CH2N2, but the intermediate di-adduct loses N2 
during the reaction and gives the substancc, 
CojHjgOglS^, m.p, 168—169°. During very cautious 
hydrogenation rupture of the mol. occurs, so that 
tho isolable product is a dihydroisoquinoline (picrate, 
m.p. 167°). Stabilisation of (II) is not caused by 
acids, and the production of small amounts of (VIII) 
from it in boiling xylene is attributed to a preliminary 
fission into its components from which (II) is formed, 
w'hence (VIII).

The possibility of stabilising the labile adducts of the 
members of the series depends on the presence of a 
displaceable H attached to C vicinal to N and of the 
intact “ ester chain.” The presence of the A3 : |- 
double linking is not essential, since the H2-derivativc 
of (II) passes when heated above its m.p. into a very 
characteristic red isomeride, m.p. 189°, and is oxidised 
by Br-M c0H-H 20  to (X) and a tribromide, 
C2jH20O8NBrg, pale brown needles, dccomp. 138°, 
which slowly pass into a substance, decomp. 145'.

H. W.
F riedel -Crafts reaction  in  th e  carbazole series.

II . D. R. Mit c h e l l  and S. G. P . P l a n t  (J.C.S., 1936, 
1295—1298).—3 : 6-Dibenzoylcarbazole and KOH
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give carbazole-3 : 6-dicarboxylic acid (I) (Et ester, 
m.p. 203°); Et 9-methylcdrbazole-3: 6-dicarboxylate, 
m.p. 161—163°, is similarly obtained from 3 : 6- 
dibenzoyl-9-metkylcarbazole, m.p. 220°. Et carbazole-
3 : 6-diphthaloylate, m.p. 195° (from the corresponding 
acid), with KOH affords (I) and, with Me2S 04, 
Et d-methylcarbazoleS : 6-diphthaloylate, m.p. 135°. 
The identity of 9-methylcarbazole-9-phthaloylie and 
-3 : 6-diphthaloylic acids has been confirmed; the 
former is decarboxylated to 3-bcnzoyl-9-methylcarb- 
azole, m.p. 84—85°. Et 9 - ethyl cn rba zolc-3 : 6-di
phthaloylate, m.p. 178°, is obtained from the acid. 
Carbazole, succinic anhydride, and A1C13 in PhN 02 
form carbazole-3 : Q-bis-y-ketobutyric acid, m.p. 285° 
(decomp.) [Et ester, m.p. 173°; 9-J/e derivative, 
m.p. 268° (decomp.), and its Et ester, m.p. 142°], 
reduced (Clemmensen) to carbazole-3 : G-dibutyric acid, 
m.p. 197—198°. 9-Acetylhexahydrocarbazole, AcCl, 
and A1C13 afford 6 : 9-diacetylhexahydrocarbazole, m.p.
123—125°, hydrolysed to  the 6-acetyl compound, 
m.p. 73°, which is reduced to the 6-Et derivative, 
b.p. 182°/20 mm. (9-p-nitrobenzoyl derivative, m.p. 
153°), also obtained by electrolytic reduction of 6- 
ethyltetrahydrocarbazole. F. R. S.

S tru c tu re  and  p ro p e rtie s  of p h enano th ro line - 
fe rric  com plexes.—Sec this vol., 1324.

P h en an th ren e  series . X I. P ro p an o lam in es 
of th e  type C14HvCH(O H)-CH2-CH2-NR2. J . v a n  
d e  K am i- a n d  E. M o s k t t ig . X II. Amino“-alcohols 
derived  fro m  1 : 2 : 3 : 4 -te trah y d ro p h en an th ren e .
A. B u r g e r  and E. M o s e t t io  (J. Amer. Chem. Soc.,
1936, 58, 1568—1570, 1570—1572).—XI. 2-p-Di- 
methylamino-, m.p. 104-5—105° (hydrochloride, m.p.
193—193-5°; perchlorate, m.p. 167—167-5°), 2-(3- 
diethylamino- (hydrochloride, m.p. 167—167-5°), 2-p- 
piperidino-, m.p. 88-5—89° (hydrochloride, m.p. 220— 
220-5°), 2-P-l' : 2' : 3' : 4'-tetrahydroisoquiyiolino-, m.p.
133-5—134° (hydrochloride, m.p. 208—209°), 3-3- 
dimethylamino- (hydrochloride, m.p. 177-5—178°; 
picrate, m.p. 175-5—176°), 3-P-diethylamino- (hydro
chloride, m.p. 155-5— 156°; picrate, m.p. 10S—109°),
3-P-piperidino- (hydrochloride, m.p. 201—201-5°; 
picrate, m.p. 102-5—163-5°), 3 -P -l ': 2 ':  3 ':  4‘-tetra- 
hydroisoquinolino-, m.p. 118-5—119° (hydrochloride, 
m.p. 219—220°), 9-P-dimethylamino- (hydrochloride, 
m.p. 171—171-5°; picrate, m.p. 175—175-5°), 9-fi- 
diethylamino- (hydrochloride, m.p. 135— 136°; salicyl
ate, m.p. 113—113-5°), 9-p-piperidino- (hydrochloride, 
m.p. 184— 185°; picrate, m.p. 138—139°), and 9-3- 
1' : 2' : 3' : 4'-tetrahydrotsoquinolino- (hydrochloride, 
m.p. 228-5—229°), -propionylphenanthrenes are pre
pared from 2-, 3-, and 9-acetylphenanthrenes (1 mol.), 
paraformaldehyde (1-5 mols.), and the appropriate 
NHR2,HC1 (1-5 mols.) in isoamyl alcohol. Reduction 
(H2, P t0 2, 50—70% EtOH) of the above (usually as 
hydrochlorides) gives 2-y-dimethylamino- (I), m.p. 
97-5—98° (picrate, m.p. 156—157°), 2-y-diethylamino-
(II), m.p. 91—92°, 2-y-piperidino-, m.p. 128—12S-5° 
(hydrochloride, m.p. 184— 185°), 2 -y - l ': 2 ':  3 ':  4'- 
tct rally droisoquinolino-, m.p. 132-5—133° (hydro
chloride, m.p. 212-5—213°), 3-y-dimethylamino-, m.p. 
99—100°, 3-y-diethylamino- (hydrochloride, m.p. 141— 
143°), 3-y-piperidino- (III) (hydrochloride, m.p. 185—
185-5°), 3-y-l' : 2' : 3' : 4'-tetrahydroiaoquinolino-, m.p.

132-5—133° (hydrochloride, m.p. 212-5—213°), 9-y- 
dimethylamino- (perchlorate, m.p. 142-5—143°; picrate, 
m.p. 167-5—168°), ^-y-diethylamino-, ^-y-piperidino-, 
m.p. 126— 126-5° (picrate, m.p. 193-5—194°), and
9- y- l '  : 2' : 3' : 4' - tetrahydroisoquinolino - a - hydroxy - 
propylphenanthrene, respectively. The O-Bz deriv
ative hydrochlorides of (I) and (II) have m.p. 219— 
219-5° and 166—167°, respectively; the 0 -Ac deriv
ative hydrochloride of (III) has m.p. 237-5—238°.

X II. 1-Keto-l : 2 : 3 : 4-tetrahydrophenanthrene (I) 
(1 mol.), paraformaldehyde (2-5 mols.), and the 
appropriate NHR2,HC1 (1-2 mols.) in isoamyl alcohol 
give l-keto-2-dimelhylaminomethyl-, m.p. 66—82° 
(hydrochloride,m.p. 199—200°), -2-diethylaminomethyl-, 
m.p. 60—61° (hydrochloride, m.p. 137—138°; picrate, 
m.p. 163—164°), -2-piperidinomethyl-, m.p. 97—98° 
(hydrochloride, m.p. 170—220°), and -2-1': 2' : 3' : 4'- 
tetrahydroisoquinolinomethyl-, m.p. 121—123° (hydro
chloride, m.p. 148—150°), - 1 : 2 : 3 :  4-tetrahydro-
•phenantlirenes, which are reduced (H2, P t0 2, 90% 
EtOH) (as hydrochlorides) to \-hydroxy-2-dimethyl- 
aminomethyl-, m.p. 146—147° (hydrochloride, m.p. 
236°), -2-diethylaminomethyl- (H), not obtained 
cryst., -2-piperidinomethyl-, m.p. 133—134-5° (hydro
chloride, m.p. 227—228°), and -2-1' : 2' : 3 ':  4’-tetra- 
hydroisoquijwlinomethyl-, m.p. 159—160° (hydro
chloride, m.p. 217°), - 1 : 2 : 3 : 4:-tctrahydrophen-
anthrene, respectively. (II) with Ac20-C 5H 5N or 
EtOH-HCl a t room temp, gives 2-diethylamino- 
methyl-3 : 4-dihydrophenanthrene (hydrochloride, m.p. 
231—232°). 4 -K eto -l : 2 : 3 : 4-tetrahydrophen- 
anthrene (III) affords [as for (I)] 4-keto-3-dimethyl- 
amiuomethyl- (hydrochloride, m.p. 178—179°), -3- 
diethylaminomethyl- (hydrochloride, m.p. 153—154°; 
picrate, m.p. 149—151°), -3-piperidinomethyl-, m.p. 
106— 107° (perchlorate, m.p. 163—164°), and -3- 
1' : 2' : 3 ':  4'-tetrahydroisoquinohnomethyl- (hydro
chloride, m.p. 159—161°), - 1 : 2 : 3 :  4-tetraliydro-
phenanthrenes, similarly reduced to 4-hydroxy-3- 
dimethylaminomethyl- (hydrochloride, m.p. 186—187°;
O-ylc-derivative hydrochloride, m.p. 200°), -3-diethyl- 
aminomethyl- (hydrochloride, m.p. 172—173°; picrate, 
m.p. 177—179°), -3-piperidinomethyl- (hydrochloride, 
m.p. 178—179°), and -3-1' : 2 ':  3' : 4 '-tetrahydroiso- 
quinolinomethyl- (IV), m.p. 149-5— 151° (hydrochloride, 
m.p. 181—182°), - 1 : 2 : 3 :  4-tetraliydrophenanthrene, 
respectively. (IV) is dehydrated [as for (II)] to
3-1' : 2' : 3' : i ’-tetrahydroisoquinolinomcthyl-l : 2-di
hydro phenanthrene,, m.p. SI—82° (hydrochloride, m.p. 
227—228°).

Reduction (Al-Hg in moist E t20  or 2-5% Na-Hg 
in EtOH-AcOH) of the oxime of (I) gives 1 -amino- 
1 : 2 : 3 :  4-tetrahydrophenantlirene, m.p. 61—63° 
[CHPh‘. derivative, m.p. 103—105°; hydrochloride, 
m.p. 256—257°; iV-Me (hydrochloride, m.p. 258°; 
hydriodide, m.p. 243°) and NN-Mc,, (hydrochloride, 
m.p. 216°; picrate, m.p. 177—17S"°) derivatives]; 
the oxime of (III) is reduced (Al-Hg) to the 4-NH2- 
derivative (hydrochloride, m.p. 267—26S°; SN-Mc., 
derivative hydrochloride, m.p. 202°). H. B.

A cetan ilidoa lky lbarb itu ric  acids 15-alky 1-5- 
b a rb itu ry lace tan ilid es]. II . ;>-Carbethoxy-de- 
riv a tiv es . J . A. T im m  and J . B. H o w a r d  (J. Amer. 
Chem. Soc., 1936, 58, 1805).—5-Alkylbarbituric acids
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and ^-COoEt'CgHj-NH'CO'CHoCl give (method : A.,
1935, 1507) Et 5-etliyl-, 5-tsopropyl-, 5-n- and -iso- 
bulyl-, 5-isoamyl-, .and 5-allyl-5-barbiturylaceianilide- 
i'-carboxylates, all m.p. >225° (decomp.). H. B.

T e tra -a lk y lb a rb itu ric  acids. A. W. Dox (J. 
Amer. Chem. Soc., 193G, 58, 1633—1635).—Methyl- 
ation (CH2N2) or ethylation (diazoethane) of 5 : 5-di- 
and 1 : 5 : 5-tri-alkylbarbiturie acids gives almost 
quant, yields of the 1 : 3 : 5 :  5-tetra-alkyl derivatives. 
The following arc described : 1 : Z-dimethyl-5 : 5-
diethyl- (I), m.p. 37° [also prepared from CEt2(COCl)2 
and CO(NHMe)2 a t 135—150°], 5-phenyl-l : 3-di- 
methyl-5-ethyl-, m.p. 88—89°, 5-phenyl-l : 3 : 5-tri
ethyl-, m.p. 129°, 3-phenyl-l-methyl-5-ethyl-5-propyl-, 
m.p. 78°, 3-benzyl-1-meihyl-o : 5-diethyl-, m.p. 73°, 
and - 1 : 5 : 5-triethyl- and 1 : 3-dimethyl-5-elhyl-5- 
hexyl-, b.p. 165— 170712 mm., -5-isoamyl-, and -5-a- 
methylbutyl-barbituric acids. The O-methyl-5 : 5-di- 
ethylbarbitiu-ic acid of Marotta and Rosanova (A., 
1932, 1041) is impure (I). H. B.

A7-P iperaziny l dyes. Azo-dyes. I. V. P relog  
and D. K o iil b a c h  (Coll. Czech. Chem. Comm., 1936, 
8, 377—389).—IV-Phenylpiperazme (I) and PhN2Cl 
give l-phenylpiperazine-\-azdbenze,ne, m.p. 154— 
154-5°, decomposed by IIC1 into N2, PhOH, and (I). 
Similarly the substance previously (A., 1934, 196) 
regarded as p-piperazinylazobenzene-p'-sulphonic acid 
is l-phenylpiperazine-k-azobenzene-p-sulphonic acid. 
However, (I) couples with some diazonium salts in the 
^-position of the Ph; p-l-piperazinoazobenzene-p'- 
sulphonamidc (II) is thus obtained. l-Acetyl-4- 
phenylpiperazine (III) (prep, by Ac20  or AcCl) with 
the appropriate diazonium salts gives p-1-4-acetyl- 
piperazinoazobenzene, m.p. 222°, and the Ac deriv
ative of (II) and thence p-1 -piperazinoazobenzene, m.p. 
162— 163°, and (II). (I) or (III) with HNOa gives
l-nitroso-4-p-nitrosophenylpiperazine, m.p. 155°, re
duced by SnCl2 to l-^-aminophenylpiperazine (tri- 
hydrochloride, m.p. >300°; Bz2 derivative, m.p. 
226-5°), which by diazotisation and coupling yields
2 : i-diamino-i'-'N-piperazinoazobenzene (tetrahydro-
chloride, an effective bactcricide for some, not all, 
organisms), 2 : Q-diaminopyridine-3- (IV), l-phenyl-3- 
methylpyrazol-o-one-i-, and 2-naphtkol-1 -aso-p-N - 
piperazinobenzene (dihydrochloride). (IV) gives a red 
tetrahydrochloride, decomposed by H 20  into a black 
trihydrochloride (V); the colour of (IV) is a max. in
0-6—1 Ar-HCl; this fact, the absorption spectra of the 
salts and of 2 : G-diaminopyridine-S-azo-'p-dimcthyl- 
aminobenzene (shows no colour changes in acid; 
trihydrochloride) lead to the following structure for (V):

NH

Cl,

R. S. C.
Synthesis of 6-hydroxy-4-m ethylpyrim idine-

5-acetic acid and  4-m ethyl-5-am inom ethyluracil.
W. T. Ca l d w e l l  and W. M. Z ie g l e r  (J. Amer. C hem . 
Soc., 1936, 58, 1749—1751).—4-Metliyluracil-5-acetic
acid (I), POClg, and PC15 lead to 2 : G-dichloro-4- 
methylpyrimidine-5-acetic acid, m.p. 156—157°, re
duced (method : Gabriel and Colman, A., 1899, i, 
638) to 6-hydroxy-i-meihylpyrimidine-5-acelic acid,

m.p. 147—149°. The hydrazide, m.p. >375°, of 
(I) is converted into the azide (II) and thence by 50% 
AcOH into ‘i-mcthyl-5-aminomethyluracil (III), m.p. 
>335° (darkening) [acetate, m.p. >360° (darkening)]. 
The N-COj/Ji-derivative, m.p. 214—215°, of (III) 
is obtained from (II) and E tO H ; it could not be 
hydrolysed (conc. HC1 a t 130—140°) to (III).

H. B.
P y rim id in es . CLII. H ydrogenation  and  

bydrogenolysis of [ethyl] 2-keto-[4-phenyl-6- 
m e th y l] - l  : 2 : 3 : 4 -te tra h y d ro p y rim id in e [ - 5 -  
carboxylate] to  ß-benzyl- and  ß-hexahydro- 
benzyl-u-butyl alcohol. K. F o l k e r s  (J. Amer. 
Chem. Soc., 1936, 58, 1558—1560; cf. A., 1934, 
783).—Hydrogenolysis occurs when the ester is 
treated with H , in presence of Cu-Ba-Cr oxides (A) 
and EtOH a t 250° and gives 28-6% of a mixture, 
b.p. 77—79°/2-5 mm., of ß-benzyl- (I), b.p. 81— 81-572 
mm., and $-hexahydrobenzyl- (II), b.p. 83—84°/2 mm., 
-n-butyl alcohols. CHFhICAc-C02E t is reduced [H2, 
(A), EtOH, 160°] to Et [i-hydroxy-oL-benzylbutyrate, 
b.p. 124—126°/3 mm., dehydrated (P20 5 in CfiH 6) 
to Et oi-benzylcrotonate, b.p. 125—127°/3 mm.; skort 
treatment of this with H 2 and (A) in EtOH a t 250° 
and subsequent hydrolysis (EtOH-NaOH), gives
(I) and a.-benzylbutyric acid, b.p. 123—124°/2 mm., 
whilst more prolonged treatment affords a mixture 
which is further reduced (Raney Ni, 180°) to (II).

H. B.
M agneto-chem ical investigations of o rganic  

substances. EX. M agnetic behav iour of n itro - 
g en-rad ica ls. E. M ü l l e r  and W. W ie s e m a n n  
(Ber., 1936, 69, [B], 2157—2163; cf. A., 1935, 
1453).—Wieland’s bisdi-p-anisyldidiphenylenehydr- 
azine could not be freed from a solid paramagnetic 
impurity. The magnetic behaviour of 4 : 4'-dibcnzyl- 
dipyridinium is not in harmony with the presence 
of two independent electron spins and supports the 
quinonoid formulation of the compound. Generally, 
wherever valency tautomcrism with formation of tho 
quinonoid condition is possible the magnetic behaviour 
is in accord only with such quinonoid structure, 
whereas the chemical behaviour of the substances 
points to the existence of free radicals. Attempts 
to obtain the 4 : 4'-dibenzyldipyridinium subiodide 
of Weitz gave a compound, m.p. 187—193°, of 1 mol. 
of radical + 1  mol. of subiodide which in the solid 
condition cannot be regarded as a radical, but further 
conclusions as to its structure cannot be reached 
until measurements have been made with its solutions. 
The magnetic behaviour of tetratolylhydrazinium 
perchlorate supports Weitz’ formulation, and since 
the paramagnetism depends preponderatingly on 
one spin moment, the alternative NAr2-NAr2X is 
preferred. ’ H. W.

E x p erim en ts  in  the  heterocyclic series. E. C.
W a g n e r  and J . K. S im o n s (J. Chem. Educ., 1936, 
13, 394).—A correction (cf. this vol., 1000).

L. S. T.
M ethyl and  phenyl derivatives of n itro p h th a l- 

hydrazides [n itrophthalaz-1  : 4-diones]. C. X.
Z e l l n e r  and G. D o u g h e r t y  (J. Amer. Chem. Soc.,
1936, 58, 1811—1813).—3-Nitrophthalic anhydride
(I) and NHMe*NH,,AcOH in aq. AcOH (distilled off
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during reaction) give two 5-nitro-^-methylphthalaz-
1 : 4-diones, m.p. 305° (II) (Ac derivative, m.p. 
211°) and 273° (III) {Ac derivative, m.p. 144°.) 
Similarly, (I) and (-NIIMe)2 afford o-nitro-2:3- 
dimethylphthalaz-l : 4-diems, m.p. 203°, whilst (I) 
and NMe2-NH2 yield 3-nitro-N-dimeihylaminophthal- 
imide, m.p. 200—201°. Methylation (Me2S04, dil. 
alkali) of 5-nitrophthalaz-l : 4-dione [“ 3-nitro- 
phthalhydrazide ” ] (IV) gives two ON-iWe2 derivatives, 
m.p. 207° and 138—139°, also obtained by similar 
methylation of (II) and (III), respectively. These 
results indicate th a t (IV) is not 3-nitro-iY-amino- 
phthalimide (cf. Mihailescu and Protopopescu, A.,
1930, 1434) but has the constitution assigned. 6- 
Nitro-K-methyl-, m.p. 310—311° and 271—272° 
(Ac derivatives, m.p. 213—214° and 170—171°, 
respectively), and -2 : 3-dimethyl-, m.p. 203-5°, 
-phthalaz-1 :4 -dioncs are similarly prepared from 4- 
nitrophthalic anhydride (V). NHPh\NH2 and (V) 
in AcOH give 4-nitro-ls-anilinophthalimidc., m.p. 
182°, and a G-nilro-N-phenylphthalaz-l : 4-dione, m.p. 
253° (Ac derivative, m.p. 186°); (I) similarly affords
3-nitro-N-anilinophtlialimidc, m.p. 198—199°. All 
m.p. are corr. H. B.

3 -A m inophthalhydrazide . K. G lett and K. 
P f a n n s t ie l  (J. pr. Chein., 1936, [ii], 146, 137— 
150).—Me benzisooxazolone-3-carboxylate (I), when 
heated for a short time with cone. aq. N2H4, gives
3-aminophthaloylhydrazinc (II), NH2-CfiH 3(CO),N-NH2, 
yellow, m.p. 250—251° or about 257° (slow heating), 
probably by way of the 3-hydrazide and 3-hydroxyl- 
aminophthaloylhydrazine. (II) is also obtained from
3-aminophthalimide (III) and aq. N2H4 a t 75°.
5-Aminophthalaz-l: 4-dione (IV), NH2-C6H3< ^ q
m.p. 328° (hydrochloride, +0-511,0, m.p. 328°, a t 
100° loses the H 20  rapidly and HC1 slowly, stable to 
light), is obtained by heating (I) and N2II4 for a longer 
time, from (III) and N2H4 a t >75°, or by heating
(II) above the m.p. or with conc. HC1. The V-Mc 
derivative of (I) gives \-methylbenz\sooxazolone-4- 
carbonhydrazide, m.p. 173° (decomp.) (hydrochloride, 
+ H 20, decomp. 200°), and thence 5-methylamino- 
phthalazdione (V), m.p. about 310—325° (decomp.).
(IV) and Me2S04-N a0 H  give the Mc2 derivative
(VI), m.p. 230°. (I) and NHPh-NH, give 3-amino- 
phthal- (or -phthaloyl-)phe?iylAydrazide (VII), m.p. 
222° (Ac derivative, m.p. 178°; cf. Bogert et at., 
A., 1909, i, 305). (II) and (IV), but not (V), (VI), 
or (VII), are sol. in alkali. (IV) fluoresces in acid,
(V) in alkaline solution. (II) and (VI) do not fluoresce.
The chemiluminescence of (IV) is best observed with
H.,02 and a trace of hsemin. The other compounds 
show no chemiluminescence. R. S. C.

Q uinazolines. X L III. S ynthesis of a  quin- 
azoline derivative s tru c tu ra lly  analogous to 
cusparine . D. P a p a  and M. T. B oc.e r t  (J. Amer. 
Cheni. Soc., 1936, 58, 1701—1703).—2-3 ': 4'-Methyl- 
enedioxystyryl-4-quinazolone, new m.p. 316—317° 
(decomp.) (all m.p. are corr.), is reduced (method : 
A., 1935, 760) to 2-P-3' : 4'-methylene,dioxyphcnyl- 
elhyl-4-quinazolone, m.p. 239—240°, methylated 
(Me2S04, aq. NaOH) to the 3-Me derivative, m.p. 
94—94-5°, and converted by P0C13+PC1S into 4-

cliloro- and thence (MeOH-NaOMe) into 4-meihoxy-
2-(3-3': 4 '-mcthylenedioxyphenylethylquinazolhie, m.p. 
67—68°. The following are similarly prepared:
2-Tp-methoxystyryl-, m.p. 284—285°, 2-fi-p-anisylethyl-, 
m.p. 213—214°, and 2 - (3 -p - arf,i,sylethyl-3 - methyl-, m.p. 
118—118-5°, -i-quinazolow, 4-chloro-, m.p. 125— 
128°, and 4-methoxy-, m.p. 84-5—85-5°, -2-fi-p- 
anisylethylquinazolinc. 2-Methyl-4-quinazoIone is 
methylated (Me2S04) to the 2 : 3-Me, derivative, 
m.p. I l l —111-5°. I t  is now stated th a t the “ galio- 
pine ” of loc. cit. should be galipoline. H. B.

Sem iquinones of n eu tra l-red  and  safran ines. 
L, Mic h a e l is  (J. Amer. Chcm. Soc., 1936, 58, 1816— 
1817).—Dilution (H20) of solutions of neutral-red, 
phenosafranine, or commercial “ safranine ” in conc. 
HC1 until bluish-violet and subsequent treatment 
with CrCLj or Zn dust gives intense green (semi- 
quinono state) and then almost colourless solutions; 
re-oxidation (K2S20 8) reverses the two-fold colour 
change. H. B.

Syn thesis oi pyridylisoquinoline derivatives. 
S. S ug a sa w a  and M. K u r iy a g a w a  (Ber., 1936, 
69, [iij, 2068—2071).—Homoveratrylainine and E t 
nicotinatoat 150—170°give nicotinoyl-$-3 :4-diincthoxy- 
phenylethylamide [hydrochloride ( +  111, 0 )] transformed 
by POCl3 in boiling'PhMe into 6 : j-dimethoxy-l-3'- 
pyridyl-3 : 4-dihydro\soquinoline (I), m.p. 123—124° 
[dimetliiodide, m.p. 229° (decomp.)]. The dimetho- 
chloride of (I) is hydrogenated (Adams) to the 
rnethochloride, decomp. 275°, of 6 : 7-dimethoxy-
l-3 '-pyridyl-2 -m ethyl-1 : 2 : 3 : 4-tetrahydro(aoquin- 
oline. TH-Methylhexahydronicotinoyl-$-3 : 4-diinethoxy- 
phenylethylamidc, m.p. 98°, is converted by P0C13 in 
boiling PhMe into a non-cryst. base which yields a 
dihydriodide, decomp. 208—209°, and a dipicrolonatc, 
decomp. 245° after softening a t 230°. H. W.

L ight ab so rp tio n  and  tau to m e rism  of u r ic  acid.
—See this vol., 1317.

M urexide an d  leucom urex ide. D . D a v id so n  
(J. Amer. Chem. Soc., 1936, 58, 1821—1822).— 
Murexide (I) is obtained in good yield (cf. Kuhn and 
Lyman, this vol., 1000) from alloxantin and NH4OAc 
in boiling glacial AcOH. (I) is rcduced (Na2S20 4, 
aq. NH3) to leucomurexide [iV7/4 dihydropurpurate], 
which is readily oxidised [ah-; K 3Fe(CN)G] to (I).

H. B.
Sem iquinone of the  flavin dyes, including 

v ita m in -# ,. L. M ic h a e l is , M. P. S c h u b e r t , and
C. V. S m y t h e  (Scicnce, 1936, 84, 13S—139).—A 
colour reaction, affording evidence for the existence 
of a semiquinone in neutral solutions of the flavins, 
is described. L. S. T.

F o rm atio n  of a  syn thetic  fe rm en t fro m  6 : 7- 
d im ethyl-9-f-araboflav in-5 '-phosphoric  acid. R. 
K u h n , H. R udy-, and F. W ey g a n d  (Ber., 1936, 69, 
[5], 2034—2036; cf. this vol., 1418).—6 : 7-Dimethyl- 
Q-l-araboflavin-5'-phosphoric acid (I) gives with the 
colloidal carrier obtained from the yellow enzyme a 
noil-fluorescent, non-dialysable yellow chromoprotein 
of high catalytic activity which is resolved into its 
components by acid. 6 : 7-Dimethyl-9-Z-araboflavin 
is transformed by CPh3Cl in anhyd. C5H 5N into 5'- 
triphenylmethyl - 6 : 7 -  dimethyl - 9 -1 - araboflavin, m.p.
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262—263° (decomp.). The corresponding 2 ':  3' : 4'- 
triacetate, m.p. 240° (decomp.), is transformed by 
boiling 80% AcOH into 6 : 1-dirnethyl-9-l-ambojlavin 
2 ':  3' : 4'-triacetate, m.p. 209° (corr.), which when 
treated with POOL, in C5H 5N gives (I) (Ag, Na, and 
Ca salts). H. W.

P o rp h y rin s . XXXVIII. S ynthesis of p o r
p h y rin s  and  th e ir  deriva tives. H. F is c h e r , 
R. J. D o y l e , and W. G l e im  (Annalen, 1936, 525, 24— 
43).—Pyrrole-2-aldehydc (I) and cryptopyrrole- 
carboxylie acid in AcOH containing 48% HBr give 
3 ':  5'-dimelliylpyrromethene-4'-propionic acid hydro- 
bromide (II), darkens above 190° [-3/e ester hydro- 
bromide, m.p. 151° (corr.)]. W ith Br in AcOH a t room 
temp. (II) gives a mixture of Br2- and .Br.,-derivatives 
whereas a t 100° 3 : 4 :  5-tribromo-W-methyl-5'-bromo- 
methylpyrrometliene-4'-propionic acid hydrobromide (III) 
results; (III) is converted by boiling MeOH or H20  
into 1' : 8' : 1 : 2 : 7 : S-hexabromo-3 : G-dimethyl-cx.,11-

(IV.)
Br.:----- ,B r Mc-~-^-[CHo],-C02H
B r1! ) ...CH. v J ------ —---- —

NH Y CH»

y,Hl-dehydrobilan-4 : 5-dipropionic acid (IV), m.p. 
146°. Analogously (I) and haemopyrrolecarboxylic 
acid yield 4' : 5 '-dimethylpyrrometliene-Z'-propionic acid 
hydrobromide (Me ester hydrobromide), whence the 
hydrobromides of the Br2-derivative, decomp, about 
210°, and 7?/ycompound (V). Treatment of (III) or
(V) with (•CH2*C02H )2 and AcC02H  a t 180—190° 
gives 1 : 5-dimethylporphin-2 : 0-dipropionic acid [J/e2 
ester, m.p. 302° (corr.), and its Cu salt]. E t 5-alde- 
hydo-2-methylpyrrole-3-carboxylate and E t pyrrole-
2-carboxylate in AcOH containing 48% HBr yield 
Et2 5'-methylpyrromethene-5 : 4'-dicarboxylate hydro- 
bromide, m.p. 193° (decomp.), which could not be 
further converted into the corresponding porphyrin or 
porphin. (I) and 3 Br2 in Et.,0 give 3 : 4 : 5 : 3' : 4' : 5'- 
hexabromopyrromethene. (VI), decorap. >160° (hydro
bromide, decomp, about 160°), which with CH20  and 
C5H-N gives unchanged material and a compound, 
C19H 6N.jBr10. Addition of CH2Cl’OEt to E t 2- 
methylpyrrole-3-carboxylate in EtOH, E t20, or CGH G 
gives Etjj 2 : 6-dimethyl-4 : 8-dihydrobenzodipyrrole-
3 : 5-dicarboxylate (Vll), m.p. 331° (block) after 
subliming at 280°, also obtained by means of HC1- 
CH20, the constitution of which is established by 
its reduction (HI-AcO_H) to 2 : 3 : 5-trimethylpyrrole ;

COoEt,
Me

C H =
C H =

NH

COoEt
Me (VII.)

it is possibly identical with the E t2 2 : 6-dimethyl- 
benzodipyrrolc-3 : 5-dicarboxylate of Ruggli et al. 
(this vol., 614). (VI) and 5 : ö'-dimethylpyrro- 
methene-4: 4'-dipropionic acid hydrobromide in 
AeC02H at 190° give Me2 porphin-1 :4 -dipropionale, 
m.p. 215—216° (Cu salt); a t 160° Me2 5 : 6 : 7 : 8- 
tctrabromoporpliin-\ : 4-dipropionate, m.p. 180°, is 
produced. 3 : 3' : 5 : 5' - Tetramethyl - 4 : 4 '-  diethyl- 
pyrromethene hydrobromide, (VI), and AcC02H  at 
190° afford 2 : 3-dimethyl-l : 4-diethylporphin (Cm salt), 
whilst a t 160° 5 : 6 : 7 :  S-tetrabromo-2 : 3-dimethyl-

1 : 4-diethylporphin is produced. Porphin-l : 3 : 5 : 7- 
tetrapropionic acid, m.p. 265—266°, is derived from 
4 : 5 : 3 ' -  tribromo - 5' - methylpyrromethene - 3 :4 ' - di- 
propionic acid hydrobromide and AcC02H  a t 190°.

II. W.
C hlorophyll. LXXIV. Q uan tita tive  dehydro- 

genation  of phseophorbide-« . H. F is c h e r  and 
W. L a u tsc h  (Annalen, 1936, 525, 259—270; ef. this 
vol., 1273).—The relationship of the phooophorbide 
to the porphin series is proved by quant, reaction 
of phseophorbide-a with Ag20  (2 mols.) or AgOAc 
(4 mols.) in hot AcOH (3 min.) to a product, which 
with CH,N2 gives \§-acctoxyvinylphceoporphyrin-a5 
j l /^  ester, m.p. >360° (additive product with 
CHN2'C02Me, m.p. 302°; converted into a hcemin, 
m.p. >360°; oxime, m.p. >360°). This with 
H 2-P d  in EtOAc absorbs 3 H 2 to give 10-acetoxy- 
phceoporphyrin-v.h Me., ester, m.p. 305°, with H B r- 
AcOH, followed by MeOH, affords lO-acetoxy-2-a- 
methoxyphceoporphyriri:&B Mc2 ester, m.p. >360°, and 
a little 2-a-methoxyrhodoporphyrin, and with 
MeOH-C6H 5N, followed by CH2N2, gives vinjdrhodo- 
porphyrin Me2 ester, m.p. 172°. Structures are con
tinued spectrographically. R. S. C.

Chlorophyll and  hsBmin derivatives in  org,anic 
m in e ra ls .—See this vol., 1358.

O ptical ab so rp tio n  of th e  p o rp h y rin s . V II.
—See this vol., 1318.

Benzi'sooxazolone-4-carboxylic acids an d  in d - 
azolone-4-carhoxylic acids. K . G l e u  and K .  
P f a n n s t ie l  (J. pr. Chem., 1936, [ii], 146, 129—136).— 
Electrolytic reduction of 3-nitrophthaIic acid gives 
quantitatively benzisooxazolone-3-carboxylic acid (I), 
m.p. 191° [Ag s a lt; Ac, m.p. 215° (decomp, from 196°), 
N-Et, m.p. 138°, and N-Mc derivative, m.p. 163° 
(Me ester, m.p. 66°); Me ester (prep, by H>S04-  
MeOH or from the Ag salt), + I I 20, m.p. about 110° 
(decomp.) or (anhyd.) about 119° ~(Ac derivative, m.p. 

CO H 119°)]. The JV-substituted but not tho
NH derivatives can be sharply titrated 

X) using phenolphthalein. The acid gives 
by diazo-reactions 3-chloro-, -iodo-, 

jjpj- and -hydroxy-phthalic acid; if the 
diazonium solution is treated with

1 ' K I-S 0 2 it gives indazolone-4-carboxylic
acid, m.p. 312° (decomp.). R. S. C.

A cenaphthene series. II . A. C. S ir c a r  and
S. C. S e n  (J. Indian Chem. Soc., 1936, 13, 482— 183; 
cf. A., 1932, 286).—Acenaphthenequinone, p-
NHAc-CgHj-CHO, and cold NH3-C 5Hn -OH give the 
oxazole, but more drastic treatment with the same 
reagents affords tho glyoxalinc, m.p. 250° (decomp.). 
Other aldehydes do not react similarly. R. S. C.

D oebner reaction . X II. R. Ci ijs a  and F. 
B k l lin o  (Gazzetta, 1936, 66, 452—455).—2-2'-
Furylcinchonie acid, new m.p. 227° (cf. A., 1922, i, 
1062), prepared as before, and also by the Doebner 
reaction, forms K, N a  (+ H 20). and Cu (+0-5H 20) 
salts, and a Me ester, m.p. 100°. In pharmacological 
use, it eliminates uric acid from the system in a 
similar manner to atophan, and is less toxic than tho 
latter. E. W. W.
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T he thiazole half. E. R. B u c h m a n  (J. Amer. 
Chem. Soc., 1936, 5 8 , 1803—1805; cf. Clarke and 
Gurin, A., 1935, 1510).—a-Acetyl-y-butyrolactone 
and S02C12 give the a-CT-derivative, b.p. 84—86°/3 
mm., converted by dil. HC1 a t 100° into y-chloro- 
y-acetylpropyl alcohol, b.p. 85—110°/3 mm., which 
with HCS-NH2 in EtOH a t room temp, affords
4-methyl-5-p-hydroxyethylthiazole (I), b.p. 93—95°/2 
mm., also prepared (in lower yield) from HCS*NH2 
and the unstable Br-compound from
CH,Ac-CH2-CH2-OH and Br in H20 . (I) and conc. 
HC1 at 145° give 4-methyl-5-p-ehloroethylthiazole, 
b.p. 74—75°/3 mm. H. B.

Synthesis of th ioch rom e. F. B e r o e l  and A. R. 
Toon (Nature, 1936, 1 3 8 ,  406).—Condensation of
4-chloro-2-methyl-5-ehloromethylpyrimidine, syn
thesised from 4-hydroxy-2-methylpyrimidine-5-acetic 
ester, with 2-amino-4-methyl-5-p-hydroxyethyl- 
thiazole gives a product identical with thiochrome 
prepared from aneurin (A., 1935, 1286). The blue 
fluorescence shown by thiochrome appears to be a 
property of the condensed ring system present, since 
other compounds of this type, which all have a similar 
fluorescence, have been prepared. This synthesis 
confirms the structure of aneurin (this vol., 1276).

L. S. T.
i-Peganine fro m  th e  b lossom s and  s tem s of 

Peganim i Ilartna la , L. A. D. R o s e u f e l d  and
D. G. K o l e s n ik o v  (Ber., 1936, 6 9 , [jB], 2022— 
2023).—1-Peganine, Cn H 12ON2, m.p. 212°, [a]*1 
—211-0° in CHC13 (hydrochloride, m.p. 206—207°; 
picrate, m.p. 211°; auricliloride, m.p. 132°), isolated 
from P . Harmala, L., appears identical with the 
alkaloid obtained by Spath (this vol., 489) from 
Adhatoda vasica, Nees. H. W.

P eganine. X II. P egan ine deriva tives and  
th e ir  p icro lonates. E. S p a t h , F. K u f f n e r , and 
J . L in t n e r  (Ber., 1936, 6 9 ,  [B], 2052—2058; cf. 
this vol., 489).—Mainly a correction of the work of 
Narang et al. (A., 1935, 765, 995, 1387; this vol., 
869). Contrary to these authors, o-aminobenzyl- 
succinamic acid is transformed by anhyd. NaOAc in 
H 2 a t 140—150° not into the base
CH2< c  h ’T§-C O >C H 2 (I) bu t into A9-pegen-l-one
(II) identical with tha t derived from o-aminobenzyl- 
succinimide and further identified by reduction 
with Na-C5H 11-OH to pegane (III). In  an attem pt 
to obtain (I) synthetically o-NH2,C6H 4,CH2-OMe is 
converted by (*CH2*C0)20  followed by distillation in 
a high vac. into the compound, 
(•CH2,CO):N,C6H 1-CH2,OMe, m.p. 93—95°, trans
formed by HBr in C6H 6 into the corresponding 
bromide, m.p. 132—134°, which passes into (II) when 
treated with liquid NH3 and then distilled in a high 
vac. The base C11H 1,,N2 obtained by the reduction 
of (II) or peganine (IV) is identified as l-o-amino- 
benzylpyrrolidine, not (III); this view is confirmed 
by the observations th a t it gives a dipicrolonate 
whereas (III) affords only a monopicrolonate, m.p. 
191— 193° (vac.). The electrolytic reduction is
complete within 1 hr. The monopicrolonates of (IV), 
m.p. 177—179° (vac.; decomp.), pegan-3-ol, m.p.

188—190° (vac.; decomp.), and A9-pegene, m.p. 
236—237° (vac.; decomp.), are incidentally described.

H. W.
E th e rs  and  h e te ro -e th ers  of m o rp h in e  and  its  

iso m erid es . B. F . F a r is  and L. Sm a ll  (J. Org. 
Chem., 1936, 1, 194—208).—The prep, of the follow
ing derivatives is described; m.p. marked * were 
determined in an evacuated tu b e : ethyldihydro-
morphine, b.p. 170°/high vac., [a]„* —135-9° in EtOH 
[II tartrate, m.p. 167°, [a]“  —59-4° in H 20  ; methiod- 
ide, m.p. 260°*]; benzyldihydromorphine, m.p. 95— 
97°, [a]„ —88-1° in EtOH [hydrochloride (+ H 20), 
m.p. 233—235°*, [a]i,° —52-1° in H 20 ; hydrobromide 
(+ H 20), m.p. 193—195°*, [a]£ -4 4 °  in H 20 ;  
hydriodide, m.p. 215—217°*, [a]„‘ —45-3° in H20 ;  
perchlorate, m.p. 188—192°, [«]„ —59-5° in EtO II; 
methiodide, m.p. 242—244°*, [a]^ —43-2°]; methoxy- 
methyldihydromorphine, m.p. 99—101°, [a]?,4 —154-5° 
in E tO II (hydrochloride, m.p. 124—126°, [a]=4 -7 8 °  
in H 20 ; sulphate, m.p. 49°, [a]“  —72-8° in H ,0 ; 
methiodide, m.p. 201—203°*, [a]?,4 —61-8° in H 20 ) ; 
hetcrodihydrocodeine, m.p. 216-5—217°*, [a]“  —178-0° 
in EtOH [hydrochloride, m.p. 299—299-5°*, [a]“ 
-136-5° in H 20  ; hydriodide, m.p. 269°*, [a]“  -98-9° 
in H20 ; perchlorate, m.p. 258—260°* (deeomp.), 
[°0d —110° in H20 ;  hydrogen fumarate, m.p. 215— 
216°, [a]“  —110° in H ,0 ; methiodide, m.p. 260— 
261°*, [<x]d —91-4° in MeOH]; heteroethylmorphine 
(+ H ,0 ), m.p. 110—112°, [a]*,3 -178-8° in EtOH 
[hydrochloride (+ 3 H 20), m.p. 241—243°*, [a]?,4 
—134-9° in H 20 ;  hydrobromide (-f-2H,0), m.p. 285— 
287°*, [a]jf —119-2° in H 20  ; hydriodide (+ 2 H 20), m.p.
171— 174°, solidifies and remelts a t 282°* (decomp.), 
[“]d —115-8° in H „ 0 ; perchlorate, m.p. 249—250°* 
(decomp.); methiodide, m.p. 255—265°* (decomp.)]; 
lieteroethyldihydromorphine, m.p. 189—190°, [a]”
— 164-8° in EtOH [hydrochloride (+ 3 H 20), m.p. 
165—170°*, solidifies and remelts a t 274—276°*, 
[a]?,4 —121-7° in H 20 ;  hydrobromide (+ 2 H 20), m.p. 
282—284°*, [x],,5 —125-1° in H 20 ;  hydriodide, m.p. 
291—293°*, [a]n —110-6° in H 20 ; perchlorate, m.p. 
234—235°*, [a]“  —98° in E tO H ; methiodide, m.p. 
250—251°*, [a]“  —79-4° in MeOH]; ethyl-a.-iso- 
morphine, m.p. 128—130°, [<%]*> -143-7° in EtOH 
[methiodide, m.p. 243°*, [a]”  —91-6°]; ethyldihydro-a.- 
isomorphine (+ H 20), m.p. 86—91°, [a]“  —110° in 
MeOH [anhyd. base, m.p. 104°, b.p. 130°/high vac.; 
hydrogen tartrate (-f H 20), m.p. 109—112°, [a]”
—66° in II20 ; methiodide, m.p. 277°*, [a]”  —76-2° 
in H20 ] ; lietero\socodeine, m.p. 206-5—207°*, sublimes 
a t 155°/high vac., [a]“  —185-5° in MeOH (methiodide, 
m.p. 227—228°*, [<x]i? -105-4° in H 20 ); heterodi- 
liydroisocodeine, m.p. 198—200°, [a]“  —118-1° in 
EtOH (hydrochloride, m.p. 273—275°*, [a]?,4 -111-1° 
in H 20 ;  hydriodide, m.p. 287—288°*, [a],,4 —85-2° 
in H 20 ;  methiodide, m.p. 245—248°*, [a]„4 —77-9 Jn  
H 20 ) ; heteroethyl-oi-isomorphine, m.p. 161— 162°*,
b.p. 170°/high vac., [«.]'§ —205-1° in MeOH [hydro
chloride, m.p. 247—248°* (decomp.), [a]n —164-2° 
in H 20 ; hydriodide, m.p. 264°* (deeomp.), [<*]„
— 132-7° in H 20 ;  hydrobromide, m.p. 255—258°* 
(decomp.), [a]“  —150-2° in H 20 ; methiodide, m.p.
229—231°*, [a]*4 -131-3° in H 20 ];  heteroethyl- 
dihydro-a.-isomorphine, m.p. 210—212°, [«]„ —128° 
in EtOH [hydrochloride, m.p. 300°*, [a]„ —125-7° in
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H20 ;  hydriodide, m.p. 287°*, [a]« -99-5° in H „0: 
methiodide, m.p. 256—25S°*, [a]?,1 - S 6-l° in H.,Ô) ; 
cthyl-$-isomorphine, . b.p. 170°/high vac. [II sulphate, 
m.p. 19.5—198°*, [a]“  -136-3° in H ,0 ; perchlorate, 
m.p. 264—266°* (decomp.), [a]?,3 —113-2° in 40% 
EtOH ; fumarate, m.p. 172—175°*, [a]2,4 -100-3° 
in EtOH] ; ethyldihydro-$-isomorphine, b.p. 210°/ 
high vac. (perchlorate, m.p. 231—234°*, [a]“  —64-3° 
in H20  ; picrate, m.p. 187—189°*, [a]“  —64-S° in 
EtOH); heteroethyl-fi-isomorphine, m.p. 209—211°*, 
Md -60-1° in E tO H ; etkyl-y-isomorpMne, m.p. 
183—184°, [a]”  —75° in MeOH [hydrochloride, 
m.p. 298—300°* (decomp.), [a]24 -62-7° in H.,0 ; 
methiodide, m.p. 252—253°*, [oc]21 —40-S° in H ,0] ; 
ethiyldihydro-y-isomorphine, m.p. 158—159°, [a]j;'
— 36-2° in MeOH (fumarate, m.p. ISO— 192°*, [a]^ 
—23-7° in HoO ; methiodide, m.p. 252—253°*, [a]“,1
— 40-8° in H 20 ); hetero-ÿ-codeine, m.p. 239—241°*, 
[“]d —79-5° in MeOH [hydrochloride, m.p. 274—
276°* (decomp.), [a]*> -48-6° in H„0 ; hydriodide,

-48-7° in H 20] ;m.p. 185— 188° (decomp.), [œ]„
lieterodihydro-tp-codeine, m.p. 235—237°*, sublimes at 
175°/high vac., [a]“  —83-4° in EtOH (hydrobromide, 
m.p. 256—258°*, [a]Jf —55-4° in H20  ; hydriodide, m.p. 
185—187°*, [a]“  —52-8° in H 20) ; heteroethyl-y-iso- 
morphine, m.p. 215—220°*, [a]̂ 3 —43-5° in MeOH 
[hydrochloride (-f2H 20), m.p. 287—290°* (decomp.), 
M o —30-5° in H20  ; hydriodide (+ H 20), m.p. 276— 
277°* (decomp.), [a]2D2 —23-2° in H2Ô] ; heteroethyl- 
dihydro-y-isomorphine, m.p. 220—223°*, sublimes at 
175°/high vac., [a]2c -20-2° in EtOH (hydriodide, 
m.p. 277—281°*, [a]?» -9 -1 °  in II20 ;  methiodide, 
m.p. 250—252°*, [a]“  —7-2° in H20 ); benzylmethyl- 
morphine (benzylmorphine alcoholic Me ether), b.p. 
180°/high vac. (hydrochloride, m.p. 233—236°*, [a]“  
-88-9° in H20 ;  H  sulphate, m.p. 247—249°*, [a]?,5 
—90-1° in H 20 ;  methiodide, m.p. 155—157°*, [a]!1 
-75-8° in EtOH); benzylmethyldihydromorphine, 
b.p. 210°/high vac., [a]ÿ —89-1° in EtOH (methiodide, 
m.p. 155—157°*, [a]“  —54-60° in H 20), prepared by 
benzylation of lieterocodeine ; benzyldihydrodeoxÿ- 
morphine-D (hydrochloride, m.p. 249°*, [a]“  —34-4° 
in EtOH ; liydrobromide, m.p. 226—227°*, [a]„ 
-29-8° in E tO H ; perchlorate, m.p. 223—224°*, [a]f‘ 
—51-5° in E tO H ; methiodide, decomp. about 70°,
[a]n -25-8° in MeOH). Benzylmorphine N -oxide has 
m.p. 236—238°, [a]23 -53-2° in EtOH. H. G. M.

P re p a ra tio n  of «/»ocodeine and  its  h ydro 
ch loride . K. F o lk e rs  (J. Amer. Chem. Soc., 1936, 
5 8 , 1814— 1815).—apoCodeine (4-EtOH), m.p. 104-5— 
106-5° (decomp.), [a]„ —90° in EtOH, m.p. (EtOH- 
free) 122-5—124-5° [hydrochloride, decomp. 260— 
263° (softens from 140°)], is prepared by a modific
ation of Knorr and R oth’s method (A., 1907, i, 790, 
where it is designated ̂ -ajracodeine). H. B.

“ M ethoxyoxypalm itine .” N. N. Chopra and 
J . N. R â y  (J. Indian Chem. Soc., 1936,1 3 ,  478—481). 
—2-Keto-4 : 5 : Q-trimethoxy-l : 2-dihydroisobenzfuran- 
\-carboxylic acid (prep, from gallic acid Me3 ether and 
chloral), - fH 20 , m.p. 147°, gives the p-3' : 4'-di
me thoxy phenyl ethyl amide, m.p. 154°, and thence 
(P0C13) 6 : 7-dimethoxy-1-4: : 5 : G-trimethoxyphthalido- 
a-3 : i-dihydroisoquinoline (I), reduced by Zn dust- 
AcOH to “ meihoxyoxypalmitine ” (II), m.p. 170°.

3-2 : 3 : 4-Trimethoxyphenylethylamine (from the pro- 
pionamide and XaOCl) (o.mlate'r m.p. 1S5°) was con
densed with meconinecarboxylie acid, but did not lead 
to an isoquinoline derivative.

OMe OMe

R. S. C.
C u rare  a lkalo ids. II . T u b o cu ra rin e  and  

bebeerine. H. K in g  (J.C.S., 1936, 1276— 1279).— 
Oxidation (KMn04) of O-methylbebeerilene gives a 
mixture of 5 : 6 : 4'-triearboxy-2 : 3-dimethoxydi- 
phenyl ether (+2H „0), m.p. 207° (efferv.) (solidifies 
and remelts 245°), which is identical with the acid 
obtained by Faltis from i.sobebeerine (A., 1922, i, 
570), 4 : 5 : 5 '-tricarboxy-2 : 2'-dimethoxydiphent/l ether 
(+ 2 H aO), m.p. 257—258° (efferv.) or (+2-5H 20) m.p. 
145—150° (efferv.), remelts a t 262—264° (dcearboxyl- 
ated to 2 : 2'-dimethoxydiphenyl ether), and an acid, 
C34H3p016,2H20 , m.p. 283—284°. The latter acid 
is an intermediate product of oxidation. The results 
support the structure for bebeerine proposed by 
Spath and Kuffner (A., 1934, 312). F. R. S.

O ccurrence of so lan id ine in  sp ro u tin g  potatoes.
G. R. Clkmo, W. McG. M o r g a n , and R. 11ap e r  
(J.C.S., 1936, 1299—1300).—The fresh shoots of 
different varieties of potato yield 0-04% of solanidine
(I). I t  is suggested tha t (I) is represented as shown 
and not as suggested by Soltys and Wallenfels (this 
vol., 742).

Ç H — N---- ÇHo
CH" CH CHMe

Mel \ / \ /
. CH„ CH,

HO^ V ' V /
F. R, S.

A ction of b ro m ace ta tes  on som e alkalo ids.
L. E s p il  and G. M a n d il l o n  (Coinpt . rend., 1930, 202, 
2177—2179).—Alkaloids containing INH react with 
CH2Br-C02Na liberating HBr to form a complex of 
reduced toxicity; e.g., strychnine is -200 times as 
toxic as its complex. F. N. W.

C om pounds of copper sa lts  w ith  te r tia ry  
a rs in e s . G. J . B u r r o w s  and E. P. S a n f o r d  (J. 
Proc. Roy. Soc. New South Wales, 1936, 69, 182— 
1S9).—Cur or Cu11 salts give the Cu1 co-ordination 
compoiuids, CuI,AsPhMe2, m.p. 127°, CuI,2AsPhMe.„ 
m.p. 94°, CuCl,2AsPhMe2, m.p. 127°, CuBr.AsPhMe“, 
m.p. 106°, CuN03,AsPh2Me, m.p. 107°, CuBr,AsPh2Me, 
m.p. 133°, and CuCl,AsPh2Me, m.p. 116°. These arc 
insol. in H 20 , sol. in org. solvents, and have approx. 
normal mol. wts., but arc not very stable in solution, 
giving Cu20  with NaOII and liberating Cu halides
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when boiled for a long time. They are colourless, but 
slowly become blue in 0 2. With excess of the arsine 
and Cu11 salts the following insol. mixed Cur~Curl 
compounds are obtained: Cu[Br3Cu(AsPh2Mc)3], m.p. 
202°, and Cu[Cl3Cu(AsPh2Me)3], blue (I) and brown
(II) forms. These formulae are uncertain, but account 
for the existence of (I) and (II) as stereoisomerides. 
(I) slowly passes into (II); they are identical a t the 
m.p. 245° (green liquid) and with NaOH both give 
Cu20 . R. S. C.

A uxo-enoid sy stem s. I . C olour of n itro - 
d ipheny lam inoarsin ic  ac ids con tain ing  com ple
m en ta ry  auxochrom es. V. A. I s m a il s k i and A. M. 
S im o n o v  (Bull. Soc. chim., 1936, [v], 3 ,1 5 4 0 —1545).—  
A system, CR!OC!C or m- or #-C6H4R, in which R is 
an  auxochrome, is termed auxo-enoid. The colour of
3-nitro-4-anilinophenylarsinic acid (I) is due to inter
action (“ auxo-state ”) of the NH and N 0 2, the NH 
assuming onium properties (“ functioning as an onium 
perichrome ”) and being termed the “ principal 
auxochrome ” (or “ principal auxo ” ). If  an auxo
chrome, OH, NHAc, OR, or NH2,CGH 4, is present in 
the (previously) unsubstituted Ph of (I), it is termed a 
“ complementary auxochrome ” ; it has a batho- 
chromic effect if in the jj-position, since it then 
reinforces the onium properties of the principal 
auxochrome by inductive forces; if in the wi-position, 
its inductive effect opposes the onium properties and 
causes a lessening of colour. This interpretation is 
generalised for any auxo-enoid ” system attached to 
any principal auxochrome. I t  accounts for the 
bathochromic effect of introducing j>-OMe into 
Yariamine B. R. S. C.

R eactiv ity  of n u clea r ch lo rine in  the  isom eric
1  : 2- an d  2 : 1 -ch lo ronaph thalenearsin ic  acids.
G. W. B o w e r s  and C. S. H a m ilto n  (J. Amer. Chem. 
Soc., 1936,58,1573—1575).—1 : 2-NH2-Ci0H 6-AsO3H2 
is converted (Sandmeyer) into \-chIoronaphthalene-2- 
arsinic acid (I), m.p. 317°, which with ArOH, anhyd. 
K2C03, and a little Cu foil in PhN 02 gives 1 -phenoxy-, 
m.p. 322°, and l-o-tolyloxy-, m.p. 181°, -naphthalene-2- 
arsinic acids, which are dehydrated by boiling AcOH 
to v.-benzophenoxarsinic acid, m.p. 319° (cf. Aeschli- 
marin, A., 1925, i, 706), and its 11 -Me derivative, m.p. 
177°, respectively. 2 : l-C10H flCl-NO2 is reduced 
[II., (40 lb.), Raney Ni, 95% EtOH) to 2 :1 -  
Cioll 6C1-NH2, converted (Bart) into 2-chloronaphth- 
alene-1-arsimc acid (II), m.p. 296°, and thence (as 
above) into 2-phenoxy-, m.p. 211° (partly), re-solidify
ing with m.p. 295°, 2-0-, m.p. 295°, and -p-, m.p. 225° 
(partly), re-solidifying with m.p. 273°, -tolyloxy-, and
2-0-, m.p. 230—231°, and -p-, m.p. 217—219°, 
-chlorophenoxy-naphlhalene-l-arsinic acids, which are 
dehydrated (AcOH) to y-bmzophenoxarsinic acid, 
m.p. 278—280°, and its 8-1/e, m.p. 205° (partly), 
re-solidifying with m.p. 270°, 10-Jlfe, m.p. 215—217°,
8-Cl-, m.p. 216—218°, and 10-C7-, m.p. 214°, deriv
atives, respectively. (I) and (II) do not react with 
NH2Ph, NH2Alk, or AlkOH; the Cl is thus less 
reactive than in the corresponding C6II0 derivatives 
(cf. A., 1931, 1173). H . B .

B ism u th  deriva tives of d iphenyl. D. E. W or- 
r a l l  (J. Amer. Chem. Soc., 1936, 58, 1820—1821).— 
2>-C6H4Ph-MgBr and BiCl3 give B i tri-p-diptienylyl,

m.p. 182—183° [dichloride, m.p. 198—200° (decomp.), 
converted (E t0H -A gN 03 in C0Me2) into the dinitrate, 
decomp, about 162°; dibromide, m.p. indef. with 
decomp.], which with BiCl3 in E t,0  affords Bi di-p- 
diplienylyl chloride, m.p. indef. H. B.

Carbazole. I. Selective m eta la tio n . H. G il
m a n  and R. II. K irby  (J. Org. Chem., 1936, 1, 146— 
153).—Carbazole when refluxed with LiBu" in E t20 
and then treated with C02 gives carbazole-l-carboxylic 
acid. Similarly 9-ethylcarbazole (I) gives its l-carb
oxylic acid. Metalation occurs to a slight extent with 
CaPhl, but not with MgEtBr. (I) with Hg(OAc)2-  
EtOH-AcOH or when fused with Hg(OAc)2 gives 
Q-ethyl-3-acetoxymercuricarbazole (II), m.p. 156°, and 
a dimercurial (III), m.p. 242°. (II) gives (I) with 
EtOH-HCl, and the 2-iodo- (IV) and 2-chloro-9- 
ethylcarbazoles when treated, respectively, with 
K I- I  and with CaCl2. (H) with N2H 4,H20  gives 
bis-(9-ethylcarbazyl-3-)mercury, m.p. 217°, which with 
L i-E t,0  followed by C02 gives 9-ethylcarbazole-',i- 
carboxylic acid, m.p. 226°, also obtained (Grignard) 
from (IV), from (I) by bromination followed by 
carbonation of the corresponding Li compound, and 
by ethylation of E t carbazole-3-carboxylate, followed 
by hydrolysis. (Ill) with K I- I  gives 3 : 6-di-iodo-9- 
ethvlcarbazole, also obtained by direct iodination of 
(I). This with Cu2(CN)2, KCN, H 20 , and EtOH 
(sealed tube, 230°, 20 hr.) gives 9-ethylcarbazole-3 : 6- 
dicarboxylic acid, m.p. >320° (Me2 ester, m.p. 187°), 
also obtained by oxidation with K 3Fe(CN)6-K O H - 
H 20  of 3 : G-diacetyl-d-ethylcarbazole,, m.p. 1S2°, pre
pared by ethylating 3 : 6-diacetylcarbazolc (A., 1935, 
990). This establishes the positions of Ilg  in (III).

H. G. M.
M agnetochem ical investigations of organic 

su b stan ces. V III. M etal ke ty ls of 4-pyrones.
E. M ü l l e r  and Fi T e s c h n e r  (Annalen, 1936, 5 2 5 , 
1—13).—Magnetic investigations of the K  derivatives 
of 2 : 6-dimethylpyrone, 2-methylchromone, and 2 : 3- 
6 : 7-dibenzoxanthono exclude the possibility of 
formulating them as free radicals. Pfeiffer’s formul
ation R 2C !0 .........K is  excluded by chemical evidence.
I t  is therefore necessary to double the formula, thus 
leading to a choice between RKOK-f-RO and
[R(OIv)-]2 ( R = 0 < ^ j ° :Q g > C ) .  Since the action of
Mel leads to a very unstable, reddish-brown perchlorate 
instead of to Baeyer’s colourless trimethylpyrylium 
perchlorate the latter formulation is advocated with 
reserve. The magnetic behaviour of the K  derivative 
of xanthone excludes the formulations of Pfeiffer, 
Schlenk, and Weitz and, combined with analytical 
behaviour, suggests that it is a quinhydrone-like, 
complex mol. mixture of eight xanthone mols. or an 
equilibrium between a pinacoid and a radical form.

H. W.
C ross link ing  fo rm a tio n  in  k e ra tin s . J . B.

Spe a k m a n  (Nature, 1936, 138, 327).--A discussion of 
the nature of the linkings responsible for the con
traction of wool when treated by various reagents. 
Permanent setting is explained by the formation of 
•S'NH- rather than -NiCH- linkings. L. S. T.

N ew  elec trochem ica l m eth o d  of p rep a rin g  
p ro te in s  a t th e  isoelectric  po in t. J . S w y n g e d a u w
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(Compt. rend., 1936, 203, 54—57).—The electrolytic 
method previously described (cf. A., 1934, 961) has 
been successfully applied to the treatment of 
ovalbumin and casein. With haemoglobin, however, 
the pn of the high-resistance zone is 3-4 whereas the 
isoelectric point is about 6-8. C. R. H.

P o lysaccharopro te ins.—See this vol., 1404.
H andling  an d  w eighing ab so rp tio n  tubes in  

m icro -de term inations of ca rbon  and  hydrogen.
D. F. H ayman (Ind. Eng. Chem. [Anal.], 1936, 8, 
342—343).—The balance room is kept at const, temp., 
Pregl absorption tubes are used, special precautions 
arc taken when wiping the tubes, and freedom from 
dust and lint is ensured by examining the tubes 
visually in  a narrow beam of light against a dark 
ground. The tubes are weighed immediately after 
wiping and errors due to electrostatic effects are 
eliminated by maintaining the R .H . of the laboratory 
at <45% . S. C.

M icro -determ ination  of ca rbon  and  hydrogen  
in  com pounds contain ing  arsen ic , an tim ony, 
tin , b ism u th , and  pho sp h o ru s. F. C. S il b e r t  and 
W. R. K t r n e r  (Ind. Eng. Chem. [Anal.], 1936, 8, 
353—355).—Satisfactory results are obtained by 
replacing part of the Pregl universal filling with P t 
gauze and a mixture of P t gauze and Pb30 4.

S. C.
O rgan ic m icro -analysis . I. N itrogen  by 

D um as’ m ethod . R. T. M i l n e r  and M . S. S h e r m a n  
(Ind. Eng. Chem. [Anal.], 1936, 8, 331—332).—A 
simplified all glass micro-combustion apparatus is 
described. The nitrometer is closed by a ground 
conical stopper instead of the usual stopcock. A 
simply constructed, hinged electrical heating element 
is described and the various corrections to  be applied 
are measured and discussed. S. C.

F o rm atio n  of n itr ic  ac id  d u rin g  the  com bustion  
of o rgan ic  n itro g en  com pounds in  th e  calori- 
m etric  bom b. A. J . P e t r ic k  (J. Chem. Met. Soc. 
S. Africa, 1936, 37, 1—3).—Org. compounds contain
ing N when burned in 0 2 a t  30 atm. afford H N 03, 
determined by titration. In  S-contaming com
pounds allowance is made for the H 2S04 formed, which 
is determined as BaS04. The H N 03 formed accounts 
for 1-41— 11-14% of the N in the compound; high 
vals. are obtained in the presence of S. J . L. D.

N essle risa tion  applied  d irec tly  to  a  m acro - 
K jeldahl n itro g en  d e term in a tio n . S. M o r g u l is  
and H. C. S p e n c e r  (Ind. Eng. Chem. [Anal.], 1936, 
8, 330).—The wet sample of tissue is weighed on a 
tared piece of Sn foil folded so as to prevent loss of 
H20  and dropped into H 2S 04 used for the Kjeldahl 
determination. After digestion the solution is 
bleached with H20 2, diluted, the Sn ppt. allowed to 
settle, and NH3 determined in the clear supernatant 
liquid by means of Ncssler’s reagent. S. C.

M odification of m icro-Z eisel ap p a ra tu s  fo r 
d e term in a tio n  of m ethoxy l and  ethoxyl g ro u p s.
J. J . Ch in o y  (Analyst, 1936, 61, 602— 603).

J . S. A.
M icrochem ical d e term in a tio n  of b u ty ric  acid.

L. K l in c  (Mikrochem., 1936, 19, 187—189; cf. A.,
1934, 1331).—PrC02H is oxidised by H 20 2 in presence

of Fe to COMe2, which is distilled directly into the 
Scott-Wilson Hg(CN)2-A gN 03 reagent. J . S. A.

D ete rm ination  of lac tic  acid .—See this vol. 1436.
N ew reag en ts  fo r the  carbony l g ro u p , th e ir  

app lication  to  th e  ex trac tio n  of ketonic su b 
stances an d  th e  m icrochem ical ch a rac te risa tio n  
of aldehydes and  ketones. A. G ir a r d  and G. 
Sa n d u l e sc o  (Helv. Cliim. Acta, 1936, 19, 1095— 
1107).—The prep, of trimethylcarbohydrazidomethyl- 
ammonium chloride, NMe3Cl-CH2-c6 -NH-N H2 (I) 
(“ reagent T  ” ), hygroscopic needles, m.p. 192° (slight 
decomp.), from NMe3, CH2Cl-C02Et, and N2H4,H20  
in boiling EtOH and of mrbohydrazidoimtbjlpyridin- 
ium chloride (II) (reagent P), decomp. >  200° (corr.), 
is described. In  neutral solution they react very 
slowly with CO compounds, and generally a large 
excess of reagent is used in EtOH containing 10% of 
AcOH; action is then complete in 20—30 min. a t the 
b.p. of the solution. The hydrazones thus produced 
are cryst. compounds sol. in H 20  and alcohols, insol. 
in org. media without OH. In  approx. neutral solu
tion they are relatively stable, whereas a t p a <  6 
those of the ketones are rapidly decomposed and 
those of aldehydes arc stable. Separation of alde
hyde from ketone is therefore possible by treatment 
of the mixture with (I) or (II) and of the aq. solution 
of the product with H 2S04 (50 g. per litre); after 1 hr. 
the liberated ketone is extracted with E t20 . In 
practice, (I) and (II) are not suitable for the study of 
aldehydes. For the isolation of the ketonic fraction 
of natural materials the latter is dissolved in abs. 
EtOH and treated with (I) or (II). The resulting 
solution is poured into iced water containing sufficient 
Na2C03 to neutralise 90% of the AcOH and then 
extracted with E t20 . The aq. solution is made 0-5—
1-OjV with HC1 or H 2S04 and kept for 1 hr., after 
which the ketones are extracted with E t20 . Emulsi- 
fication is avoided by suitable use of EtOH or by 
replacing H 20  by (•CH2-OH)2. Possibilities of frac
tionation are opened up by the very varying rates 
with which (I) and (II) react with ketones and the 
(non-correlated) differing rates of hydrolysis of the 
compounds formed. The hydrazones show the 
general reactions of alkaloidal salts and their presence 
in aq. solution if derived from (I), and their presence 
is readily detected by the formation of a floceulent 
orange ppt. on addition of a solution of B il3 (1 g.), 
IQ  (10 g.), and conc. HC1 (5 c.c.) in H 20  (to i 00 c.c.) 
or, preferably, by their behaviour towards a solution 
of H gl2 (5 g.) and EH (10 g.) in H20  (100 c.c.). The 
extraction of cestrone from urine of pregnancy and the 
purification of MeOH from traces of COMe2 are 
described. H. W.

M icro -d eterm in atio n  of fructose in  presence 
of glucose. S. M. S t r e p k o v  (Biochcm. Z., 1936, 
287, 33—34).—The method depends on the fact tha t 
fructose (I) is completely oxidised in 2-5 hr. a t 60° 
by an alkaline Na2H P04-K 3Fe(CN) G solution whilst 
glucose (II) is not attacked. (I) is then determined 
by iodometric titration of the K 4Fe(CN)6 formed. 
Tables for reading off the results are given both for
(I) in aq. solution and in presence of (II). P. W. C.

D e te rm in atio n  of creatin ine . A. B o l l ig e r  (J. 
Proc. Roy. Soc. New South Wales, 1936, 69,
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224—227).—The purple colour given by creatinine
(I) and alkaline 3 : 5-(N02)2CGH 3'C02H is used as a 
qual. and quant, test. At 0° the colour given by the 
reagent alone does not interfere for the 15—25 inin. 
required for development of max. intensity by (I). 
Purified acid gives better results. The test is better 
than th a t of Jaffe. R. S. C.

A ction of copper sa lts  on benzid ine in  presence 
of h a lid es an d  th iocyanates and  a new  sensitive 
te s t  fo r copper. L. K u h l b e r g  (Mikrochem., 1936, 
20, 153—160).—Benzidine gives a ppt. with Cu" 
the colour of which varies with the anion present. 
B r' and CNS' form benzidine-blue. Cl' does not effect 
the benzidine reaction but produces o-tolidine-blue. 
The mechanism is discussed in terms of the potential 
Cu"/Cu‘ and the solubility product of the Cu1 salt. 
A reagent containing 0-1 g. of o-tolidine -|-0-5 g. of 
NH4CNS in 5 c.c. of COMe, is recommended for Cu. 
Strongly oxidising salts must first be reduced with 
Bi-Hg. R. S.

Sensitive co lour reac tion  of phenol w ith  
“ fa s t-red  sa lt B ,” and  its  u se  as d rop  reaction . 
Y. R o n d o  (Mikrochem, 1936,19, 214—221).—PhOH 
gives with 0-05—0-1% aq. “ fast-red salt B ” in 
presence of Li2C03 a very sensitive red to orange 
coloration; limit 10~8 g. of PhOH. Other (polyhydric) 
phenols give colorations of different shades.

J . S. A.
A pplication of ch lo roam ine in  o rgan ic analysis.

L. V §e t e Ck a  (Casopis Ceskoslov. L ek, 1935, 15, 
51—56; Chem. Zentr, 1935, ii, 3954).—1 mol. of 
uric acid requires 2 mols of NH2C1 for oxidation in 
alkaline solution. A volumetric method based on 
this reaction is described. H. N. R.

C olorim etric  d e te rm in a tio n  of u ric  acid 
(Folin).—See this vol. 1436.

Identification  of yohim bine. M. L . S h a n e r  and 
M. L. W il l a r d  (Mikrochem., 1936, 1 9 , 222—226).— 
Cryst. ppts. given by yohimbine with metallic chlorides 
and with tho usual alkaloid reagents are described. 
Identification is best effected through the acid salts, 
for which microscopic and crystallographic data arc 
given. ‘ J .  S. A.

T he b iu re t reaction . II . M e ta l-b iu re t com 
pounds. I I I .  P ro te in  com pounds of copper, 
nickel, and  cobalt. H. J e s s e r e r  (Biochem. Z, 
1936, 2 8 7 ,  71—83, 84—87; cf. this vol. 1007).— 
In  the complexes of Cu with the following org. bases,
1 atom of Cu is associated with 2 mols. of biuret (I), 
oxamide (II), or malonamide (III). At the same wt. 
concn. the strength of colour with (I) is the same as 
with casoinogen (IV), but the complex with (I) 
contains three times as much Cu as with (IV). The 
colour with (I), as with (IV), consists of red and 
blue components; the latter on long keeping 
separates, the red component remaining and then 
containing 1 atom of Cu to 4 mols. of (I). The 
formulae of the compounds are discussed. Complexes 
of (I) in alkaline solution with Ni and Co are prepared 
in which 1 atom of metal is associated with 3 and C 
mols. of (I), respectively, (n ) and (III) give com
plexes containing 1 atom of Ni to 3 mols. of base.

I l l  [with F. L t e b e n ]. Clupein ester hydrochloride 
gives a complex containing 4 Cu per mol. When the 
violet Cu-(IV) complex is dialysed, the blue colour 
separates without decomp. N i- and Co-(IV) com
plexes decompose on dialysis. Zn separates the 
whole of the Cu from the Cu-(IV) complex. No 
difference in valency was detected in the Cu of the 
red and blue components. In  the N i- and Co-(IV) 
complexes 1 atom of Ni replaces 2 Cu and 1 atom of 
Co replaces 3 of Cu. P. W. C.

B iochem istry.
G aseous m etab o lism  d u rin g  con tro lled  r e 

s tric tio n  of re sp ira tio n . I . In  m en  w ith  n o rm a l 
h e a rts . II . In  m en  d u rin g  dypsncea. A. L u b 
l in  (Arch. exp. Path. P harin , 1936, 1 8 2 ,  427—436, 
437—443).—I. Restricted respiration increases the 
vol. of expired C02 and decreases th a t of utilised
0 2 so th a t the R.Q. increases to vals. > 1 .

II . Hyperventilation occurs, the utilised 0 2 tending
to decrease and the R.Q. to increase. F. O. H.

Effect of oxygen lack , v a ria tio n s  in  th e  c a r
bon  dioxide conten t of th e  in sp ired  a ir , and  
hyperpncea on v isu a l in ten sity  d iscrim in atio n .
E. G e l l h o r n  (Amer. J . Physiol, 1936, 1 1 5 ,  679— 
684). R. N. C.

R esp ira to ry  ven tila tion  in  th e  cockroach in  
a ir ,  in  ca rb o n  dioxide, an d  in  nicotine a tm o 
sp h eres . R. L. K it c h e l  and W. M. H o s k in s  (J. 
Econ. E ntom , 1935, 2 8 , 924—933). A. G. P.

R ate  of elim ina tion  of d issolved n itro g en  in  
m a n  in  re la tio n  to  the  fa t an d  w a te r  con ten t of 
th e  body. A. R. B e h n k e , R. M. T h o m s o n , and 
L. A. Sh a w  (Amer. J . Physiol, 1935, 1 1 4 ,  137—

146).—0 2 inhalation results in elimination of dissolved 
body N2 in equilibrium with pulmonary N2, about 
98% being removed in 6 hr. in a young well-developed 
man. Most of the N2 is stored in the body-H20. 
The N2 content of a well-nourished dog is approx. 
the same as tha t of man. The/N2 elimination curve 
is exponential. During decompression of divers 
exposed to high pressures for short periods, the body- 
fats act as N2-absorbents and prevent bubble form
ation. R. N. C.

P o sition  of the  oxygen d issociation  curve of 
h u m an  blood a t  h ig h  a ltitu d es. A. K e y s , F. G. 
H a l l , and E. S. G. B a r r o n  (Amer. J . Physiol, 
1936, 1 1 5 ,  292—307).—At const. p a of the cells, 
the affinity of hæmoglobin for 02 tends to decrease at 
high altitudes. The dissociation curve is displaced 
to the left of the sea-level curve up to 14,000 ft.; 
above this level the curve is displaced increasingly 
to the right. Curves for arterial blood during 
work are similar to those obtained a t rest. The curves 
for men accustomed to altitudes up to 5340 m. are 
within the normal limits for men at sea-level.

R. N. C.
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Effect of a ltitu d e  on th e  affinity of hæ m oglobin  
for oxygen. F. G. H a l l  (J. Biol. Chem., 1936, 
115, 483— 490: cf. preceding abstract).—The 0 2 
affinity of human hæmoglobin, determined spectro- 
graphically after haemolysis and dilution, remains 
unchanged with change in altitude between sea-level 
and 20,000 ft, “ F . A. A.

G aseous eq u ilib ria  in  th e  lungs a t  h ig h  a lti
tudes. D . B. D il l , E. H. Ch r is t e n s e n , and H. T. 
E d w a r d s  (Amer. J . Physiol., 1936,1 1 5 ,  530—53S).— 
The partial pressure of 0 2 in arterial blood a t high 
altitudes is approx. equal to th a t of alveolar air. 02 
saturation of arterial blood does not necessarily 
increase during acclimatisation. R . N. C.

A rté ria lisa tio n  of blood. V. P o ssib ility  of 
influencing gaseous exchange betw een alveoli 
and blood. K . K r a m e r  and H. Sa r r e  (Z. Biol., 
1936, 97, 329—342 : cf. A., 1935, 371, 878).—Increase 
in depth of respiration due to lobeline (I) decreases 
the difference in 02 tension between alveoli and arterial 
blood. The initial difference in 0 2 tension between 
alveoli and the pulmonary venous blood is, how
ever, of importance; when high, (I) increases the 
alveolar tension and diminishes the 02-saturation of 
the venous blood, resulting in an increased difference 
between alveoli and arterial blood. Adrenaline 
increases the inflow of blood and considerably dis
places the gaseous exchange. The bearing of these 
and previous data on 02-uptake is discussed.

F. 0 . H.
A bsorp tion  of w a te r  fro m  the  sm a ll in testine  

at v a rio u s  degrees of anoxæ m ia. E. J . v a n
L i e r e , N. A. D a v id , and D . H. L o u g h  (Amer. J . 
Physiol., 1936, 1 1 5 ,  239—244).—Absorption is in
creased, an apparent optimum occurring when the 
blood-02 is approx. 10%. R. N. C.

Iodophilic su b stan ce  of leucocytes. A. G ir a r - 
d in  (Jahrb. Kinderheilk., 1935, 1 4 5 ,  140—166; 
Chem. Zentr., 1935, ii, 3790).—Iodopliilic granules 
of neutrophile leucocytes are shown by treatment 
of moist blood with I  vapour. The normal proportion 
(20%) is increased in certain infectious diseases, 
after a meal in sucklings, and in certain metabolic 
disturbances in children. A. G. P.

Glycolytic ac tiv ity  of b lood-corpuscles of n o r
m al an d  d iabetic  persons. A. C u r a to lo  (Boll. 
Soc. ital. Biol, sperim., 1936, 1 1 ,  262—-263).—The 
glycolytic activity of washed corpuscles from diabetic 
blood is <  normal. F. 0 . H.

In -v itro  an d  in-vivo  ac tion  of in su lin  on glyco
lysis of b lood-corpuscles. A. C urato lo  (Boll. 
Soc. ital. Biol, sperim., 1936, 1 1 ,  264—265).—The 
glycolysis of corpuscles of non-diabetic persons is 
unaffected, whilst th a t of corpusclcs of diabetics is 
diminished, by injection or in-vitro addition of in
sulin. F. 0 . H.

P ro d u c ts  of blood-glycolysis. R. I n d o v in a  
(Boll. Soc. ital. Biol, sperim., 1936, 1 1 ,  267—268).— 
The discrepancy between glucose metabolised and 
lactic acid (insufficiently) formed by suspension of 
normal corpuscles in glucose-Ringer’s solution at 
37° is a t least partly due to formation of acid-hydro- 
lysable complexes. F. 0 . H.

F o rm atio n  of a  p h o sphory la ted  com pound 
d u rin g  in -vitro  g lycolysis. R. I n d o v in a  (Boll. 
Soc. ital. Biol, sperim.. 1936. 1 1 .  268—269).— 
Incubation of suspensions of normal blood-corpuscles 
in glucose-Ringer’s solution at 37"' produces a com
plex which on acid hvdrolvsis Yields inorg. P.

' F . 0 . H.
E lec tric  im pedance of in ju red  and  sensitised  

re d  blood-corpuscles. H. J . C o rn s  (J. Gen. 
Physiol.. 1936, 20, 105—109).—Xo change in the 
electrical properties was detected in suspensions 
injured or sensitised up to the point of haanolvsis.

H. (3. R.
P ro p e rtie s  of re d  cell su rfaces influencing- 

rou leau  fo rm a tio n . H. L. W h it e  and B. M o n a 
g h a n  (Amer. J . Physiol,, 1936, 1 1 5 ,  31—37).—The 
sinking velocity of red cells of different species in 
1% gelatin oc their electrophoretic mobilities at 
p a 7-4 and inversely cc the isoelectric point of the 
ghosts. Stability in gelatin depends on the free 
surface energy a t the cell-medium interface, which is 
largely determined by the degree of hydration, and, 
in turn, by the chemical structure of the cell surface. 
The surface probably consists of a combination of 
protein and lip in, the proportion varying with the 
species. The isoelectric points of washed dog, ox, 
and rabbit ghosts arc 2-7, 3-4, and 4-3, respectively, 
and are a closer approach to the isoelectric points of 
intact cells than can be obtained by working with 
intact cells. R, N. C.

C hanges in  th e  p erm eab ility  to  glucose of re d  
corpuscles in  shed blood. J . M. D . O l m st e d  
(Amer. J . Physiol., 1936, 1 1 4 ,  488— 1-90).—Glucose 
increases rapidly in human corpusclcs after the blood 
has been drawn. The rate of increase in rabbit 
corpuscles is considerably less, whilst pigs’ corpuscles 
remain impermeable. R. N. C.

Effect of haem orrhage on haem oglobin conten t 
an d  d is trib u tio n  in  ery th rocy tes. A. G. Z o c co li 
and A. D e  N ie d e r h a u s e r n  (Boll. Soc. ital. Biol, 
sperim., 1936, 1 1 , 317—318).—Haemorrhage of 20% 
of the circulating blood increases the size and haemo
globin (I) content of the erythrocytes ; with severe 
haemorrhage the content of (I) per unit vol. and super
ficial area of the erythrocytes increases. F. 0 . H.

Haem oglobin an d  iro n  of th e  blood. I . D e te r
m in a tio n  of th e  to ta l iro n  of blood. II. I. Coom bs 
(Biochem. J ., 1936, 30, 1588—1591).—The sample 
(0-1 ml.) is ashed with H 2SO.t and HNOs, and dipyridyl, 
glucose, and NaOAc, are added. A pink colour 
develops during 5 min. a t 100°; this is stable, and 
unaffected by Cu or P 0 4" \  F. A. A.

A vailab ility  of copper fro m  various sources as 
a  su p p lem en t to  iro n  in  haem oglobin fo rm ation .
M. 0 . S c h ijl t z e , C. A. E l v e h je m , and E . B. H a r t  
(J. Biol. Chem., 1936, 1 1 5 ,  453—457)—The Cu of 
wheat germ, lucerne, brewers’ yeast, pig’s heart and 
liver, cysteine Cu1 mercaptide (A., 1933, 382), and 
Cu aspartate, citrate, nucleinate, and pyrophosphate, 
in amounts equiv. to 0-01 mg. daily, is readily utilised 
by anaemic rats to supplement Fo (0-5 mg. daily) lor 
haemoglobin formation. F. A. A.
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Haem oglobin reg u la tio n  in  chickens. I. W.
H arm on  (Poultry Sci., 1936, 15, 53—62).—The 
haemoglobin (I) level was highest a t hatching and at 
m aturity and lowest a t 2 weeks of age. Sexual 
differences in level were not apparent until 8 weeks 
of age, and in mature birds were in the order, cocks >  
capons >  hens. A splenic reserve of (I) occurs in 
capons, hens, and 10-week cockerels and pullets, but 
not in cocks or broody hens. Vais, declined during 
egg production, but were higher in heavy than in poor 
layers in corresponding stages. Onset of broodiness 
and cessation of laying were marked by a rapid 
increase in (I) vals. A. G. P.

U ltra-v io le t ab so rp tio n  sp ec tru m  of haemo
globin . G. A. A d a m s  (Nature, 1936, 138, 368).— 
Addition of stromatin (I) causes the 410 ni[i absorption 
band of haemoglobin (II) to disappear. In  red blood
(II) may be combined with (I), and the combination 
may be responsible for the absence of this hand in 
corpuscular (II) (cf. A ., 1934, 673). Cholesterol, 
lecithin, and glutathione have not this effect.

L. S. T.
M ethylene-blue an d  haem oglobin derivatives 

in  asp h y x ia l po ison ing . M. M. B r o o k s  (Amer. 
J . Physiol., 1935, 114, 160—178).—KCN stabilises 
the colour of oxyhsemoglobin by forming cyanohamio- 
globin, which has the same spectrum; it attaches 
itself to the Fe ion of ha>moglobin (I) or metlisemo- 
globin (II). Methylene-blue does not form (II) in 
the blood-stream or defibrinated blood, with or with
out KCN; it acts as a catalyst rather than as a (I) 
producer. Reducing agents in the blood-stream, 
including glucose, prevent (II) formation. N aN 02 
produces (II) when in sufficient concn. to  overcome 
the reducing capacity of the blood. Cryst. deriv
atives of (I) do not give the above results, owing to the 
absence of reducing agents. R. N. C.

P la sm a-p ro te in  reg en era tio n  a fte r b leed ing  in  
the  r a t .  W. C. C u t t in g  and R. D. C u t t e r  (Amer. 
J . Physiol., 1935, 114, 204—206).—Total proteins 
recover their original val. 12 hr. after bleeding; the 
regeneration is decreased by injection of Indian ink.

R. N. C.
C rysta llisa tion  of se ru m -a lb u m in  fro m  differ

en t species. M. Gr in s t e in  (Anal. Asoc. Quim. 
Argentina, 1936, 24, 11—18).—The cryst. form of 
serum-albumin from man differs from tha t from the 
guinea-pig, horse, mule, and ass, those from the last 
three species being indistinguishable from one another.

F . R. G.
P ro te in  con ten t of th e  se ru m  of u n g u la tes .

A. J J r b a in  a n d  R. Ca h e h  (C om pt. re n d ., 1936, 203, 
277—279).—T h e  to ta l  p ro te in  o f  s e ra  o f  v a rio u s  
species (b o th  ru m in a n ts  a n d  n o n -ru m in a n ts )  is s im ila r 
t o  t h a t  o f  h u m a n  se ru m , e x c e p t th a t  in  sheep  i t  is  less, 
a n d  in  equ id fe  i t  is  s l ig h tly  h ig h e r . P. G. M.

D ete rm ination  of se ru m -p ro te in s . K . P l o t 
t e r  (Biochem. Z., 1936, 286, 429—434).—The mean 
sp. refraction of 22 samples of pathological human 
serum-protein was 0-00188, a val. agreeing with the 
accepted val. for horse serum (0-00187). Consider
able changes in globulin content do not significantly 
change the val. P . \V. C.

N ephelom etry  of b lood-p ro te ins. I I I .  Nature 
of th e  p ro te in -su lphosalicy lic  ac id  turbidity  
reac tio n . In te rre la tio n sh ip  of serum -pro teins.
K. P l o t n e r  (Biochem. Z., 1936, 286, 279—284).— 
The sulphosalicylic acid turbidity val. of an albumin
(I) solution on addition of small amounts of globulin
(II) considerably decreases and, after reaching a min.,
oc the added (II). The results are explained by 
assuming th a t a mol. complex of (II) and (I) (1 : 2) is 
formed (cf. this vol. 1008). P. W. C.

S im plifica tion  of m icro -m ethods. I. Micro- 
d e te rm in a tio n  of non-p ro te in -n itrogen  of blood.
J . P u y a l  and A. K u t z  (Anal. Fis. Quim., 1934, 32, 
742—747).—The blood is deproteinised by the 
Hagedorn method and the residual N  determined by a 
micro-Kjeldahl method. The process is quicker and 
more accurate than tha t of Bang. L. A. O’N. -

U ra te  d is tr ib u tio n  in  b lo o d . J . H. T albott  and 
J . M. Sh e r m a n  (J. Biol. Chem, 1936, 115, 361— 
370).—The concn. of urate (I) in serum and cells 
agrees approx. with the Donnan law applied to blood. 
The (I) distribution ratio between cells and serum 
increases with acidity a t approx. the same rate as the 
Cl' ratio. Oxygenation and reduction of blood con
taining added (I) change the distribution of (I) in the 
same way as Cl' and HC03'. The max. concn. of 
serum-(I) observed was 1-63 milliequiv. per litre.

E. M. W.
C holesterol. H. W. S o p e r  (Amer. J . Digest. Dis. 

Nutrition, 1935, 2, 381—382).—A summary of recent 
investigations of blood-cholesterol and its influence 
on dietary habits. Ch. A b s . (]>)

F rac tio n a tio n  of cho leste ro l in  blood by pre
c ip ita tion  as p y rid ine  cho leste ry l su lphate  and 
cho leste ro l d ig iton ide. J . J . D r e k t e r , A. E. 
S o b e l , and S. N a t e l so n  (J. Biol. Chem., 1936, 115, 
391—399).—Determination of free cholesterol (I) 
after pptn. as C5H 5N cholesteryl sulphate gives vals. 
of 6— 10% as opposed to 25—35% after pptn. as (I) 
digitonide. The former method gives higher vals. 
for total (I). (I) may exist in serum in a “ loosely-
bound ” form pptd. only by digitonin. In  erythro
cytes most of the (I) is “ unbound,” i.e., pptd. by 
either method. E. M. W.

" B o u n d ” su g a r  of the  blood. I. Influence 
of p ro te in -fa t d ie ts  an d  re la tio n  to  free blood- 
su g ar. I I .  Influence of fa s tin g  an d  re la tio n  to 
free b lood-sugar. Y. M a t s u o k a  (J. Biochem. 
Japan, 1936, 23, 161—170, 171—179).—I. F at- 
protein diets have little effect on the combined sugar
(I) of dog’s blood. W ith mixed carbohydrate diets, 
orally administered glucose produces a slight decrease 
which is enhanced by supplementing the diet with 
fafr-j-protein but not with fa t+ protein+ carbohydrate. 
High vals. of (I) are associated with low vals. of 
free sugar (II).

II . Fasting for 1 week has no effect, whilst fasting 
for 3 weeks slightly decreases (I). The increase in
(I) due to carbohydrate ingestion after a week’s fast 
is >  th a t after 3 weeks’ fa s t; continued ingestion 
results in a rapid return of (I) to normal vals. High 
levels of (I) are again associated with low vals. of (II).

F. O. H.
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Influence of vag i and  sp lanchnics on blood- 
sugar response  to  glucose ad m in is tra tio n . M.
Aisner, A. J . G o r n e y , and M. S. S eg a l  (Proc. Soc. 
Exp. Biol. Med., 1936, 3 4 ,  454— 459).—The tolerance 
of dogs to glucose administered intravenously was not 
increased by vagotomy. Removal of one adrenal 
and denervation of the other resulted in a slight but 
probably insignificant increase in tolerance, whilst 
cccliac ganglioncctomy produced no additional effect.

W . 0 . K.
B lood-sugar. II . R eduction  values of tung- 

state and  m erc u ric  filtra te s . Existence of a 
supposed glucose este r . I. M. L o ra  T amayo 
(Anal. Fis. Quiin., 1934, 3 2 ,  858—867).—Filtrates 
from blood deproteinised by the Folin-Wu method 
have a ghicose (I) content (determined by the author’s 
method; A., 1934, 793) >  th a t of filtrates from Bierry 
and Moquet’s reagent. The probable causes are 
discussed and it is shown that in presence of inorg. 
P 0 /" , (I) is carried down in the Hg ppt. F. R. G.

B lood-phosphorus. V. Acid an d  enzym ic 
hydrolysis of th e  acid-soluble organ ic phos
phorus. Phosphoglycera te  fraction . E. W a r - 
wkg and G. S t e a r n s  (J. Biol. Chem., 1936, 1 1 5 , 
567—581).—Aeid-hydrolysis of filtrates of. human 
blood deproteinised with CC13,C02H is rapid for the 
first 10 min., the hexose diphosphate being rapidly 
and the [3-glycerophosphate very slowly destroyed. 
The reaction slows down until after 12 hr. a const, 
slow rate (unimol. reaction) is attained, the acid- 
resistant substance being probably phosphoglycerate
(1). The org. P  is a t first more readily hydrolysed by 
phosphatase a t p n 8-8, but after 24 hr. the optimum 
shifts to 7-4, which is the same as tha t of (1) from 
pig’s blood. The ester-P of adult blood consists of 
approx. 62—75% of (I)-P and 11-4% of P20 7""-P.

H. G. R.
B lood-sugar, ino rgan ic  phosphorus, and  p hos

phatase ac tiv ity  follow ing th e  in travenous in jec
tion of ca lc ium  sa lts . A. Ca n t a r o w , J . T. B r u n - 
da ge , and E. L. H o u s e l  (Ainer. J . Physiol., 1936, 
1 1 5 , 1—4).—Ca gluconate or lsevulate produces in 
the dog a rise of blood-protein, a rapid fall of sugar, a 
slower fall of inorg. P, and variable and insignificant 
changes in serum-phosphatase activity. R. N. C.

P a rtitio n  of se ru m -calc iu m . J. D u c k w o r t h  
and W. G o d d e n  (Biochem. J., 1936, 3 0 ,  1560—1566; 
cf. A., 1935, 385).—Determinations of Ca” , ultra- 
filterable, non-ultrafilterablc, protein-bound, and total 
Ca, inorg. P, and protein in the blood-serum of lambs 
on a basal diet supplemented with maize starch, and 
of these Ca fractions, inorg. P, and Mg in the serum 
of a  cow after injection of large amounts of aq. Na 
citrate and in cow’s blood in vitro after addition of 
aq. Na citrate indicate tha t K  in the equation of 
Maclean et al. (Amer. J. Med. Sci., 1935, 1 8 9 , 601) 
is too variable to aid in the study of Ca partition. 
The four Ca fractions found by adsorption on BaS04 
and ultrafiltration are real entities. W. McC.

P a rtitio n  of ca lc ium  an d  ino rgan ic  phosphorus 
in the  b lood-sera  of h o rses. P. B. P e a r s o n  and 
H. R. CATcnroLE (Amer. J . Physiol., 1936, 115, 
90—93; cf. this vol., 497).—Inorg. P  in the serum of 
Shetlands is >  tha t in other species. There is no

correlation between total Ca and inorg. P, but 
significant correlation between total and diffusible Ca 
and inorg. P. R. N. C.

C ataphoretic  investigation  of the  s ta te  of 
copper in  b lood-serum . B. E is l e r , K. G. Ros- 
d a h l , and H. T h e o r e m , (Biochem. / . ,  1936, 2 8 6 ,  
435—438).—The total Cu of blood-serum is united 
with the serum-albumin. P. W. C.

P h o to m etric  m icro -d e te rm in a tio n  of iro n  in  
blood. G. B u c c ia r d i (Boll. Soc. ital. Biol, sperim., 
1936, 1 1 , 316—317).—Blood is ashed, oxidised by 
H N 03, heated with H2S04-H N 0 3 followed by II20, 
and, after removal of H N 03 by urea, Fe‘" is deter
mined by addition of NH4CNS and photometric 
determination of extinction coeff. F. O. H.

R egulation  of th e  m in e ra l com position  of 
body-fluids in  fishes. A. D r i l i i o n  and E . A. 
P o r a  (Ami. Physiol. Physicocliim. biol., 1936, 1 2 , 
139—168).—The osmotic pressure of the serum in 
the carp is normally > , tha t of the surrounding H ,0  
but, if the salinity of the H20  is increased by addition 
of sea-H20 , the internal osmotic pressure is unaltered 
until the f.p. depression of the external medium reaches 
—0'67o. Above this val. the serum is a t first hypotonic 
and equilibrium with more conc. solutions is associated 
with increase of N a , K, and Ca in the serum. The 
muscles and not the gills are the chief regulators of 
the composition of the internal medium. The 
proteins are stable and unaffected by changes in 
salinity of the ambient medium. N u t r .  A b s . (m)

P hysica l ch em is try  of fish  blood. A. D r il h o n  
and G. F l o r e n c e  (Bull. Soc. Chim. biol., 1936, 1 8 ,  
1055—1073).—A study of the buffering power of the 
serum and the cataphoresis of the serum-proteins 
shows tha t during the adaptation of the eel with its 
protective mucus from fresh to sea-H20  thore is a 
slow diminution in the alkaline reserve without any 
change in the protein equilibrium. W ithout the 
mucus, however, the change in alkaline reserve is 
rapid and a slight change in the protein equilibrium 
takes place. Substitution of aq. KC1 for sca-H20  
causes no change in Iho alkaline reserve, but a dis
placement of the isoelectric point of the serum- 
proteins. When the salt-H20  fish Murcena is placed 
in fresh H 20 , there is a displacement of the isoolectric 
point of the serum-proteins, although the fish is 
unaffected by a change to a greater degree of salinity.

A. L.
D e te rm in atio n  of b lood-pu by th e  g lass  elec

tro d e . IV. P o ten tia l d rif t of qu inhydrone elec
tro d e  applied  to  so lu tions of a lkaline buffer, 
am ino-acids, o r  p ro te in s , o r  to  p lasm a. H.
Y o s h i m u r a  (J. Biochem. Japan, 1936, 2 3 ,  187— 
210; cf. A., 1935, 1143).—The potential drift is due 
to a chemical change in benzoquinone (I) producing 
acidic products to an extent dependont on temp., 
concn. of solution, and p K. A secondary cause is 
autoxidation of quinol (II) to (I). Saturation of 
solutions of p a > 5  with (II) produces a slight acidfic- 
ation due to dissociation of (II). Determinations 
accurate to 0-02 p n are afforded by measurements 
taken within the following times : aq. buffer up to 
pa 8, 5 m in.; aq. NH2-aeid or protein, 1 m in.; 
plasma 30 sec. F. O. H.
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V alidity of d e te rm in a tio n s of th e  p „  of w hole 
blood a t 38 ' w ith  the  g lass  electrode. J . S e n d -  
r o y ,  ju n , T. S h e d lo v s k y ,  and D. B e l c h e r  (J. Biol. 
Cheni, 1936, 115, 529—542).—With citrate, P 0 4'", 
and HC03'-C 0 3" buffers the p n as determined by the 
Clark-Cullen (G) H electrode and Maclnnes-Belcher 
glass electrodes A  (A , 1933, 689) and B  (thin mem
brane type) were consistent, but with reduced whole 
blood a t various C02 tensions, A  deviated by a mean 
of —0-011 from the val. given by G. When standard
ised with 0-liV-HCl, B  gave a val. 0-02 <  that of G, 
whilst A  gave a similar but less consistent error.

H. G. R.
R elation  betw een v iscosity  of th e  blood and  

th e  re la tive  volum e of ery th rocy tes (hsem atocrit 
value). K. K. N y g a a r d , M. W i l d e r , and J . B e r k - 
so n  (Amer. J . Physiol, 1935, 114, 128—131).—The 
relation is linear with a hamiatocrit val. <60% , but 
above this val. r, increases more rapidly. R. N. C.

C ontro l of th e  c ircu la tio n  of the  blood. R. J . S.
M cD o w a l l  (Nature, 1936, 138, 488—491).—An 
extract from an address to the British Association.

L. S. T.
B lood g ro u p s, blood tran s fe r, and  blood su b 

s titu te s . A. v o n  D o m a r u s  (Naturwiss, 1936, 24, 
593—600).—A review.

A ccelerating  effect of pec tin  on blood coagul
a tion . 0 . R ie s s e r  (Klin. W och, 1935, 14, 958— 
961; Chem. Z entr, 1935, ii, 3943).—Intramuscular, 
intravenous, or oral administration of pectin (I) to 
dogs shortened the coagulation time without pro
ducing secondary effects. The action is related to the 
acid reaction of (I). A. G. P.

A ction of form aldehyde on blood coagulation. 
A. F is c h e r  (Enzymologia, 1936, 1, 85—91).— 
CH20  inhibits blood clotting by embryo extract. 
Combination with -NH2 is suggested. E. D . Y .

R ole of b ivalen t m e ta ls  in  th e  reversib le  
inactivation  of jack-bean  hsem agglu tin in . J . B.
S u m n e r  and S. F. Ho w elt, (J. Biol. Chem., 1936, 
115, 583—5S8).—Concanavaliiwl (I) loses its ag
glutinating properties (A , 1935, 1143) on contact 
with dil. mineral acids : this is due to decomp, of 
Ca, Mn, and Mg compounds and is recovered on 
neutralisation. Metal-free (I) does not crystallise 
readily. H. G. R.

Specific n a tu re  of the  inh ib ition  of the  coagul
a tin g  effect exerted  by tissu e  ex trac ts  on p lasm a 
re su ltin g  fro m  incubation  of tissu e  ex trac t w ith  
b lood-serum . C. M o o r e , V. S u n tzejtf , and L. 
L o e b  (Amer. J. Physiol, 1935, 114, 1—18).

B lood-clotting  : p ro th ro m b in  fluctuations
u n d er ex p e rim en ta l conditions. E. D. W a r n e r , 
K. M. B r in k h o u s , and H. P. Sm it h  (Amer. J . Physiol, 
1936, 114, 667—675).—Prothrombin (I) in plasma is 
determined accurately by conversion into thrombin
(II) and measurement of the time of coagulation of 
fibrinogen (III). The normal (I) content of dog 
plasma is sufficient to form 200 times the amount of
(II) necessary to clot (III) in a few sec, but unless 
thromboplastin is present in large quantities most of 
the (I) is not utilised. (I) varies slightly in the plasma 
from different dogs, but is const, in a single animal,

being unchanged by repeated hasmorrhage or drastic 
diet changes. CHC13 and P  poisoning decrease (I) 
and ( I I I ) ; with CHC13 (I) falls before (III) and returns 
to  normal more slowly. (I) remains normal in dis
temper and turpentine abscess, and in plasma 
rendered incoagulable by intravenous injection of 
peptone, or by heparin in vitro. Indian ink causes a 
slight reduction. R. N. C.

P ro p e rtie s  of th ro m b o p las tin  (aqueous tissue 
e x tra c ts ) . A. J . Q u ic k  (Amer. J. Physiol, 193C,
114, 282—296).—The time of clotting by tissue 
extracts decreases as the concn. of the extracts in
creases until a min. val. is reached, beyond which 
no further decrease takes place. The thrombo
plastin (I) concn. in extracts of rabbit brain, lung, 
and thymus is of the same order. The extracts do 
not clot purified fibrinogen or prothrombin-free 
plasma. Extraction of brain extract with fat sol
vents reduces considerably the thromboplastic potency 
of the solution, but the extract obtained is only 
slightly active. The activity of the aq. extracts 
falls with rising tem p, brain extract being less stable 
than lung extract. The activities of extracts from 
different animals vary with the species. R. N. C.

A ction of h ep a rin  an d  its  re la tio n  to  throm bo
p las tin . A. J . Q u ic k  (Amer. J . Physiol, 1936,115, 
317—333).—The clotting time of plasma is inversely 
oc the thrombin (I) concn.; a corrective factor in the 
equation decreases with increasing concn. of neutral 
salts. The relationship is destroyed by minute 
amounts of heparin (II). (II) is not an antithrombin
(III), since it inhibits (I) only slightly with purified 
fibrinogen, but apparently reacts with a plasma 
constituent to form a (III). Neutral salts are neces
sary for the reaction. (II) inhibits clotting of pro
thrombin-free plasma by (I), the inhibitory effect 
not being influenced by excess of thromboplastin (IV) 
and Ca in optimal concn. (II) also inhibits the accel
eration in clotting of oxalated plasma by excess of
(IV) and Ca in optimal concn.; these results indicate
that (IV) does not neutralise (II). R. N. C.

In h ib itin g  ac tion  of ca ttle  and  sheep serum  
on k idney  e x tra c ts  of ca ttle  and  sheep. E. W.
T h u r s t o n , J. E. S m a d e l , and L . L o e b  (Amer. J. 
Physiol, 1935, 114, 19—24).—The inhibition curve 
obtained by addition to the mixture of extract and 
serum of heparin or a Ca inactivator shows the typical 
form; it results from inactivation of tissue-coagulin 
and destruction of thrombin during incubation.

R. N. C.
Serologic re la tio n  of B r u c e lla  and  P a s te u r e l la .

L. E. St a r r  and G. E. Sn id e r  (J. Infect. D is, 1934, 
55, 384—389).—Cross-agglutination between Brucella 
and Pasteurella in cattle sera is demonstrated.

C h. A b s. (f)
T estin g  of th e rap eu tic  se ru m . I . A n t ip n e u 

m ococcus se ru m  in  vivo  and  in  vitro. L. G o to  s i  
and J . P o c h o n  (Ann. Inst. Pasteur, 1936, 57, 221—
239).—A review of methods for testing sera in vivo 
and in vitro. A method which uses the neutralisation 
of the antibody in  vitro is described, together with 
the prep, of the antigen, bacterial emulsion, and solu
tion of the polysaccharide. Advantages are sim-
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plicity, rapidity, and economy of material. A serum- 
standard is not needed. ' J. N. A.

Blood-coagulating- substance produced by 
staphylococci, and  its  re la tion  to disease. M.
P i j o a n  (Canad. Med. Assoc. J., 1935, 33, 476-^81).— 
Staphylococci generally may produce a toxin, leueo- 
cidin, hsemolysin, necrotoxin, staphylokinase (I), 
and a fibrinolysin. (I) can be washed from the 
surface of organisms, is destroyed a t 85°, and co
agulates oxalated plasma. Clot formation does not 
depend on the Ca-thrombin mechanism.

Ch . A b s . (p)
A ntigenic reac tions of Staphylococctis aureus 

and its  v a r ia n ts . R. E. H o f fst a d t  and G. P. 
Youm ans (J. Infect. Dis., 1935, 56, 288—296).— 
Rough and gonidial forms of S. aureus afford no pro
tection against smooth and virulent forms. All 
strains contain lieat-stable antigenic fractions in 
common. Gonidial forms contain a heat-labile 
fraction in common with rough and smooth forms.

Ch . A b s . (p)
C om position of the  active princip le  of tu b e r

culin. XIX. D ifferences in  antigenic p ro p e r
ties of v ario u s tu b ercu lin  fractions ; adsorp tion  
on a lu m in iu m  hydroxide and  charcoal. F. B.
Se ib e r t  (J. Immunol., 1935, 28, 425—432; cf. A.,
1933, 1083).—A purified potent tuberculin-protein 
derivative was unable to stimulate the production 
of antibodies but reacted specifically with the anti
bodies when they were formed by means of the whole 
tuberculin-protein mol. When injected in a particul
ate form [adsorbed on Al(OH)3 or C] it stimulated the 
production of antibodies and inliibited the precipitin 
reaction between the whole tuberculin-protein anti
gen and its antibodies. Ch. Abs. (j >)

P olysaccharide of the  typhus bacillus. III . 
A gglutinin t i tr e  in  ra b b its . A. Sp a n e d d a  (Boll. 
Soc. ital. Biol, sperim., 1936, 11, 327—328; cf. this 
vol., 1010).—Repeated intravenous injection of 
the polysaccharide produces decreasing febrile re
actions, whilst the agglutinin titre increases up to the 
4th injection and then slowly falls to a zero val. 
with subsequent injections; this is probably due to 
the formation of a sp. antibody. F. 0 . H.

Union w ith  com plem ent as a surface reaction.
—See this vol., 1335.

E lectric  im pedance and  perm eability  of living 
cells. J . F. M cCl e n d o n  (Science, 1936, 84, 184—
185). L. S. T.

Oxygen and  carbon  dioxide tensions in  the 
subcutaneous tissu es  of n o rm al subjects. M. H.
See v e r s  (Amer. J . Physiol., 1936, 115, 38—42).— 
The tensions are of the same order as those previously 
found for other homothermal animals by the gas 
depot method. Final equilibrium between the gas 
pocket and the surrounding tissues is reached only 
after 5—7 days, when the foreign body reaction has 
subsided. After this time the partial pressure of C02 
remains practically const., whilst that of 02 varies 
considerably. R. N. C.

M icro-determ ination  of fluorine [in dental 
enamel an d  dentine],—See this vol., 1351.

Chloride and  to ta l base  conten ts of tendon 
and  cartilage. M. W h e l a n  and H . A. S h o e m a k e r  
(Amer. J . Physiol., 1936, 115, 476—479).—Analytical 
data are given for muscle, skin, tendon, and cartilage 
from various sources. R. N. C.

D istribu tion  of iro n  in  ce rta in  tissu es  of 
n o rm al and  anaemic albino ra ts .  G. W a k e h a m  
and H. F. H a l en z  (J. Biol. Chem., 1936, 115, 429— 
434).—The prep, and testing of blood-free tissue are 
described. The Fe content of the washed tissues of 
normal rats is in the decreasing o rd e r: liver,
heart, kidney, striated muscle. In  anaemic rats, 
heart contains >  liver, but all tliree lose Fe.

E. M. W.
D eterm ination  of su lp h u r in  the  ex trac t of the 

silk -rind  of cocoons. G. Cola  (Boll. uff. R. Staz. 
sperim. Seta, 1935, 5, 46; Chem. Zentr., 1935, ii, 
4000).—A method of oxidation, followed b y  pptn. 
as BaS04, is described. H. N. R.

C om position of th e  eggs of Tceniarhynchus 
saginatus  and  D iphyllobothrium  la tum . I. A.
Sm o r o d in c e v  and P . I. P avlova  (Compt. rend. 
Acad. Sci. U.R.S.S., 1936, 3, 29—31).—The eggs 
of the two species contain, respectively, H 20  72-6, 
77-19, org. m atter 26-59, 22-30, ash 1-15, 0-66, N
3-57, 3-32, lipins 4-95, 6-88%. In  both cases the com
position of the eggs differs greatly from that of the 
worm. W . McC.

Phosphagen  in  echinoid  m uscle and  in  elec
tr ic a l tissu e . E. B a l d w in  and D. M. N e e d h a m  
(Nature, 1936, 138, 506).—The partition of P  in the 
electrical tissue of Torpedo resembles tha t hi the muscles 
of the ra t and the frog. This tissue, like muscle, 
contains enzymes capable of catalysing the reactions : 
phosphoglyceric acid -> phosphopyruvic acid (I);
(I)+adenylic acid (II) -> adenyl pyrophosphate
(III)+A cC 02H ; (III)-{-creatine-> (II)-(-phosphagen; 
and (III) -> (II)+ H 3P 0 4. Certain phosphorylated 
compounds in presence of enzyme extracts from the 
jaw muscles of Sphcerechinus granularis synthesise 
two phosphagen-likc compounds from creatine and 
arginine, respectively. Echinoid jaw muscle contains 
enzymes similar to, if not identical with, those re
ported above. L. S. T.

Liver-glycogen. IV. M olecular s tru c tu re  of 
glycogen form ed a fte r ingestion  of galactose by 
fasted  ra b b its . D. J. B e l l  (B iochem . J., 1936, 
30, 1612—1616, a n d  N a tu re , 1936, 138, 289).— 
T h e  liv ers  o f g a lac to se -fed  ra b b its  a n d  th e  w hole 
tissu e  o f Mytilus edulis y ie ld  g lycogen , [a ]D +201° in  
H20 , c o n ta in in g  18 glucose u n its  p e r  m ol., com pared  
w ith  12 fo r n o rm a l g lycogen , b u t  w ith  n o  o th e r  
sig n ifican t d ifference. F. A. A.

New Z ealand fish oils. I. C om position of 
eel oil (Anguilla  Aucklandii). F. B. S h o r l a n d  
and I .  G. M cI n t o sh  (Biochem. J., 1936, 30, 1775— 
1777).—The body- and, more especially, the liver-oil 
contain vitainin-»4. The body-oil (yield 7% ; sap. 
val. 290-4, I  val. 122-5) contains 0-8% of unsaponi- 
fiable matter. The % of fatty  acids resembles those 
of oils of fresh-H20  fish examined by Lovern (A.,
1933, 183). The production of dihydroxystearic 
acid by oxidation of the C18 unsaturated acids with
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alkaline KMn04 and the results of bromination 
indicate the presence of oleic and stearidonic acid. 
No evidence was found of the presence of linoleic or 
linolenic acid. W. McC.

Absence of «Itocholesterol fro m  the  o rg an ism .
E . A. E v a n s , jun. (J. Biol. Chem., 1936, 115, 449— 
451).—No aKocholesterol (I) is found in the yolk of 
hens’ eggs, using as a test for (I) the ultra-violet 
absorption spectrum of A2:4-cholestadiene obtained 
when (I) is dehydrated in the presence of acid; this 
test would indicate 0-01% of (I). E . A. A.

P ig m e n ts  of th e  re tin a . II . Sea ro b in , sea 
b a ss , and  scup. G. W a l d  (J. Gen. Physiol., 1936, 
20, 45—56; cf. this vol., 1012).—The visual purple
(I) in all cases is practically identical, spectro
scopically, with th a t from frogs and the combined 
pigment epithelium and choroid layer contain 
vitamin-̂ 4 , flavin, and an unidentified xanthophyll. 
The visual yellow of the sea robin retina is irreversibly 
converted into a j)a indicator a t pa  >11- This is 
not removed to form (I) or -A. H. G. R.

M icrochem ical detection of p te rin s  in  insects.
E. B e c k e r  and C. S c h o p f  (Annalen, 1936, 524, 124— 
144).—The detection of leucoptcrin is based on the 
separation of the yellow, cryst. Na salt, the stable 
Ag salt, and the violet-blue fluorescence of its feebly 
alkaline solutions. Xanthopterin (I) gives a sharply- 
defined yellow band which shows an intense yellowish- 
green fluorescence when adsorbed by A120 3 from 
0-01% HCl-MeOH; sinco the breadth of the band oc 
the amount of pigment if the vol. of the solution 
is restricted an approx. determination may be made. 
Development by dil. acid decomposes the pigment. 
The adsorptive power of A120 3 from 0-004iV-HCl is 
considerably leas. In  20% H2S04 (I) yields a solu
tion with weak but distinct red fluorescence. With 
somewhat greater amounts the separation of the (3-Ba 
salt is possible. There is no certain method for the 
microchemical differentiation of (I) and clirysopterin
(II). The sole difference is tha t (II) is more readily
adsorbed than (I) from dil. aq.HCl so tha t homogeneous
(II) gives a distinct band and is thus readily detected. 
In  insects, (II) is usually associated with much (I). 
Detection of small amounts of erythropterin depends 
on adsorption from dil. acid solution by A1203. 
With natural mixtures, 0-004Ar-HCl is more suitable 
than MeOlI-HCl since it alone affords a clear band 
of orange colour and dull brown fluorescence. Guano- 
pterin does not give characteristic colour or fluorescence 
reactions but the characteristic sulphate may be 
isolated from 0-1—0-2 mg. of material. In  the 
examination of insects for pterins the localisation 
of pigment a t definite positions in the integument, 
its mode of deposit in the skin tissue, and its micro
scopic-optical behaviour are as important as the chem
ical reactions. Preliminary treatment with E t20  
and boiling EtOH only is required but insects should 
be preserved, if necessary, in abs. EtOH. The pig
ments are obtained by two extractions with cold 
0-fuV-XH3 followed by a single extraction with 2N- 
NH,. Tho united extracts are clarified and evapor
ated over KOH and H2S04. The subsequent treat
ment depends on the colour of the residue and is 
illustrated by several examples. H. W.

New  p te rin s .—See this vol., 1260.
D ete rm in a tio n  of indoxyl in  presence of indole 

in  a n im a l tissu e . J . G a r c îa -B l a n c o , J. N acle, 
and C. H e r n â n d e z  (Anal. Fis. Quim., 1935, 33, 98—
104).—Indole (I) is extracted with E t20  and the 
indoxyl (II) determined colorimetrically in the acidi
fied solution by means of Obermayer’s reagent. 
(I) increases the amount of (H) lost from the blood 
and kidney but not the liver of rabbits, during pptn. 
of the proteins. F. R. G.

D én atu ra tio n  and  h y d ra tio n  of proteins. 11. 
N e u ra tii  and II. B. B o l l  (J. Biol. Chem., 1936, 
1 1 5 , 519—528).— d of natural ovalbumin is <  that of 
heat- or surface-denatured ovalbumin. The vais, 
for the max. vol. contraction in H20  arc 53, 24-5, and 
30 cu. mm. per g., respectively. The vol. contrac
tions havo also been measured in various EtOH- 
H20  mixtures. H. G. 11.

N a tu re  of paran u cle in . J . D. H e r d  (Biochem. 
J., 1936, 30, 1743—1752).—The rates a t which N 
and P  of paranuclein (I) (A., 1926, 970) are rendered 
sol. in 10% CC13-C02II  by hydrolysis with pepsin, 
trypsin, papain, and 10% NaOH indicate a P-free, 
alkali-resistant nucleus containing 20% of the 
initial N of (I). D ata from hydrolyses, physical 
properties, NH2-acid distribution, and combination 
with I  show (I) to consist of two fractions.

F. 0. II.
L iver-p ro te ins. I. S to rag e  of p ro tein . J. M.

L u c k  (J. Biol. Chem., 1936, 1 1 5 , 491—510).- 
Protein from the blood-free livers of rats may be 
extracted at 0—3° as four fractions, corresponding with 
globulin-II, euglobulin, pseudoglobulin, and albumin. 
In  rats kept on a low-protein diet, the amounts in 
these fractions are 5-07, 4-58, 1 06, and 0-86 g. per 
100 g. of liver, respectively. On a high-protein 
diet these vais, are all 50—60% higher, indicating 
tha t no single protein can be regarded as especially 
involved in protein storage in tho liver. On the 
high-protein diet, the liver increases in wt. as well as 
in % protein. Under the conditions observed, 
other organs do not participate in protein storage.

F. A. A.
P o lysaccharopro te ins. X. Rôle of in d iv id u a l 

am ino-acid  res id u es . S. J. v o n  P r z y l e c k i ,  K. 
K a s p r z y k ,  and H. R a f a l o w s k a  (Biochem. Z., 1936, 
286, 360—372).—Ovalbumin, lactalbuinin, pseudo
globulin, globin, and his tone of erythrocytes (goose) 
have no affinity for P-free polysaccharides (I). Euglo
bulin, ovoglobulin, fibroin, gelatin, edestin, clupeiu, 
and myosin form symplexes (II) with (I), whilst 
serum-albumin and caseinogen unite only to a slight 
extent. The formation of (II) is not d e p en d e n t 
on the protein particle size or physical structure 
nor on the presence of impurities, but (II) are form ed 
only by those proteins which contain co n sid erab le  
amounts of tyrosine or arginine. P. W. C.

C ro ss-link ing  fo rm a tio n  in  kera tin s.—See
this vol., 1396.

E nzym ic h is to ch em is try . X V III. L o c a lis a t io n  
of p ep tid ase  in  m arin e  ova. H . H o l t e r  (J. Cell. 
Comp. Physiol., 1936, 8 , 179—200).—Peptidase
a c tiv ity ,  in  the th re e  species e x a m in e d , is localised in
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the hyaline ground substance (matrix) of the cyto
plasm, and is not bound to granular matter.

E. A. H. R.
Colloid osm otic  p re ssu re  of the body-fluids of 

fresh-water an im als . P. M e y e r  (Nature, 1930, 
138, 287—-288).—The vals. are in order of phylo
genetic development, but are 20—35% <  those of 
the corresponding marine animals. L. S. T.

A bnorm al fluorescence of h um an  m ilk . C.
Gr ie b e l  (Z. Unters. Lebonsm., 1936, 7 2 , 40—50).— 
Abnormalities are recorded due to (a) ingestion of
1 : 8-dihydroxyanthraquinone, (b) a vegetarian diet, 
and (c) the presence of unidentified cells in the milk.

E. C. S.
Com position of th e  envelopes of m ilk-fat 

globules. G. Sc h w a r z  and O. F is c h e r  (Milch. 
Forsch., 1936,1 8 , 53—67).—The material surrounding 
milk-fat globules was isolated by repeatedly washing 
cream with aq. NaCl, churning, separating butter fat, 
and pptn. with COMe2. The material contained 
ash 6-95, N  11-25, S 1-12, and P 0-61% in the dry 
matter. Its protein nature was established and its 
N distribution determined. W. L. D.

Rennet te s t [for m ilk ]. M. F. D u n g e r n  and
G. N elz (Milch. Forsch., 1936, 1 8 , 4 6 — 52).— A semi- 
micro-method described involves an apparatus similar 
to that used in the Biirker test for the tiino of blood 
clotting. The method is trustworthy under various 
conditions of temp, and milk acidity. W. L. T).

D eterm ination  of calc ium  diffusing fro m  m ilk  
during com pensated  d ialysis. G. S a r za n a  (Boll. 
Soc. ital. Biol, sperim., 1936, 1 1 , 266—267).— 
Dialysis against isotonic aq. KC1 of varying [Ca"] 
gives a diffusible Ca fraction of 18—19 and 37—50% 
for cow’s and human milk, respectively, whilst 
ultrafiltration gives 30—37 and 44—67%, respectively.

F. O. H.
F acto rs influencing th e  lactose content of m ilk .

W. E. P e t e r s e n  (Proc. Amer. Soc. Animal Prod., 
1936, 58—63).—Increasing the blood-glucose (I) 
beyond normal levels did not materially increase the 
lactose (II) content of milk. Lowering (I) or leaving 
the milk in the udder caused a decline in (II).

N u t r .  A bs. (m)
Use of am m o n iu m  su lphate se ru m  of m ilk  in  

serological investigations. M. F. B e n g e n  and
E. B ohm  (Z. Unters. Lebensm., 1936, 7 2 , 92).
H. K l u g e  (ibid., 92).—Polemical (cf. ibid., 7 1 , 405).

E. C. S.
Forces concerned in  the  abso rp tion  of the  cere

b rospinal fluid. L. H. W e e d  (Amer. J. Physiol.,
1935, 1 1 4 , 40—45).—The total effective force is 
compounded of the colloid-osmotic pressure of the 
blood and a hydrostatic factor. R. N. C.

R educing substance in  h u m an  cerebrosp inal
fluid. M. Mit o l o  (Boll. Soc. ital. Biol, sperim., 1936, 
11, 332—334).—0-5 c.c. of the fluid from 22 diseased 
persons reduces 0-75—4-57 (average 2-12) c.c. of
0 01% 2 : 6-dichloroplienol-indophenol. F. 0 . H.

D eterm ination  of e thyl alcohol in  saliva. J. C. 
Ab e l s  (Proc. Soc. Exp. Biol. Med., 1936, 3 4 , 504— 
505).—EtOII is absent from normal saliva, but in 
intoxication the EtOH content is closely correlated 

4 Y

with that of the blood and also with the degree of 
intoxication. W. O. K.

Effects on g as tr ic  secretion  in  dogs of various 
food substances em ployed in  th e  tre a tm e n t of 
g as tr ic  u lcer. A . A l l e y  (Amer. J . Digest. Dis. 
Nutrition, 1934, 1, 555—560).—Milk or cream pro
duced continuous secretion, that with cream being 
more prolonged and that with milk of higher peptic 
power. Alkalis increase the vol. and acidity of the 
secretion. Egg-white, butter, and cream of wheat 
induced small secretion, that with the last named 
being of high peptic power and low acidity.

Cii. A b s . (p)
Effect on g as tr ic  juice secretion  of various 

cooked p rep ara tio n s of haddock and  of lo b ster.
A. Al l e y  (Amer. J . Digest. Dis. Nutrition, 1934, 1, 
182—184).—-Lobster caused secretion of shorter 
duration but of much greater vol., acid and mucin 
contents than did boiled haddock. Ch . Ab s . (p)

G astric  secretagogic value of various digestive 
secretions. M. S. K bi and A. C. I v y  (Amer. J. 
Physiol., 1936, 1 1 5 , 386-388). R. N. C.

In h ib ito ry  effect of the acidity  of the  g as tric  
conten ts on th e  secretion  of acid by the stom ach.
C. M. W il h e l m j , F . T. O ’B r ie n , and F . C. H il l  
(Amer. J . Physiol., 1936, 1 1 5 , 429—440}!—HCl se
cretion in the dog is progressively inhibited by in
creasing [HC1] >0-005iV in a Liebig’s extract test 
meal, inhibition being nearly complete a t 0-10A7. The 
inhibition is of gastric origin, and is probably not duo 
to hormonal action. The composition of acidic and 
non-acidic fluids entering the stomach is unaffected 
by the inhibition. R. N. C.

Im proved  g as tr ic  te s t m eal and  a  study  of 
the  sec re to ry  curve in  whole stom ach  pouches 
and  in  the  n o rm al in tac t s tom ach. C. M. W i l - 
h e l m j , F .  T. O ’B r i e n , and F . C. H il l  (Amer, J . 
Physiol., 1936, 1 1 5 , 5—22).—The meal contains 
15 mg. of phenol-red per litre. Regurgitation of 
duodenal secretions keeps the [HC1] of the total fluid 
entering the secreting stomach <  the average val. 
found in isolated pouches. The regurgitated duodenal 
contents, with a powerful and maintained stimulus 
e.g., Liebig’s extract of meat, are insufficient to lower 
gastric [H ’], but prevent or slacken further rise.

R. N. C.
Som e p ro p e rtie s  of C astle 's  in trin s ic  factor.

C. F lo od  and R. W e s t  (Proc. Soc. Exp. Biol. Med., 
1936, 3 4 , 542—543).—Exposure of normal gastric 
juice to pa 10-0 for 30 min. destroys peptic activity 
without materially affecting the intrinsic anti-anaemic 
factor (cf. A., 1932, .1156). Normal gastric juice 
produced no reticulocyte response, but, when 
added to boiled liver, increased the effect of the latter. 
Purified pepsinogen administered parenterally was 
inert. W. O. K.

V o lu m e t r i c  m i c r o - d e t e r m i n a t i o n  o f s p e r m i n e  
i n  s e m e n .  A. B o l u g e r  (Med. J . Australia, 1935, 
784—792).—The semen is acidified with CC13-C02H, 
the filtrate neutralised with CaC03, and the spermine 
(I) pptd. as picrate, the picric acid content of which is 
determined by titration with methylene-blue (A.,



1406 BRITISH CHEMICAL ABSTRACTS.—A. XIX (d-f)

1934, 1322). The (I) content varied from 69 to 117 
mg. per 100 c.c. of semen. J . N. A.

U rin a ry  balance an d  d iu res is . S. B e l l u c , J .  
Ch a u s s in , J . Co t t e t , H. L a u g ie r , and T. R an  son  
(Compt. rend., 1936, 203, 273—275).—Diuresis bears 
an inverse relationship to salt concn. P. G. M.

P heno lsu lphoneph thale in  re n a l function te s t 
in  dogs. D. A. Co l l in s  (Amer. J . Physiol., 1936, 
115, 27—30). R. N. C.

N itrogen  p a r titio n  in  u rin e  of various p r im 
a tes . M. B. R h e in b e r g e r  (J. Biol. Chem., 1936, 
115, 343—360).—Subhuman primates are similar 
to children in retaining varying amounts of N. 
Urea, NH3, creatinine, and undetermined N  are dis
tributed as with children or subjects on a vegetarian 
diet. Excreted uric acid increases from Old World 
monkeys to apes in the direction of greater similarity 
to man. E. M. W.

N eu tra l su lp h u r of n o rm a l an d  pathological 
u rin e s . A. F r ie d r ic h  and E. B a u e r  (Z. physiol. 
Chem., 1936, 242, 261—270).—In healthy human 
urine the neutral S constitutes 7—13% of the total 
S. Consumption of protein-rich food increases urin
ary, neutral, and total S but does not alter the ratio 
neutral S : total S. The ratio is increased in fevers, 
in tuberculosis, and sometimes in carcinoma and liver 
diseases. In  a rabbit the ratio was doubled by P 
poisoning. Increase in urinary neutral S results 
from diet too rich in protein and from diseases which 
result in lack of 02 and decomp, of protoplasm in 
the organism; except in cystinuria the increase is a 
measure of the gravity of the disease. W. McC.

S u lp h u r p a r titio n  in  ca t u rin es  follow ing injec
tions of m onobrom obenzene, cystine, and  m e th 
ionine. R. W. V ir t u e  (Proc. Soc. Exp. Biol. Med., 
1936, 34, 425—427).—Administration of PhBr to 
cats results in the excrction in urine of p-bromo- 
phcnylmereapturic acid. The high urinary N found 
in fasting animals after PhBr administration suggests 
th a t the tissues are broken down in order to supply 
the cysteine required. After injection of cystine 
and methionine the extra S is excreted in the urine 
largely as sulphate. W. O. K.

D e te rm in atio n  of iro n  in  ph o sp h ate-rich  m a te 
r ia l  (faeces). R a n g ie r  and L a f r a n q a is e  (J. Pharm. 
Chim., 1936, [viii], 24, 266—268).—The material 
(e.g., dog’s feces) is boiled with aq. HC1 (1 :1 ) followed 
by dil. H N 03, filtered, and the filtrate treated with 
excess of aq. NH3, the resulting ppt. [Ca3(P04)2-|- 
Fe(OH)3] being washed with H 20  and dissolved 
in boiling dil. H 3P 0 4, and the Fe’" rcduced (Zn) 
and then oxidised with 0-lAT-KMn04. F. 0 . H.

P y ru v ic  acid  in  u rin e  a f te r  h a rd  exercise.
R. E . J o h n s o n  and H. T. E d w a r d s  (Science, 1936, 
84, 140—141).—AcC02H, but not AcCHO, appears 
to be one of the variable constituents of blood and 
urine during hard exercise. L. S. T.

E xcretion  of inu lin  an d  creatin ine  a t  low  u rin e  
flows by  th e  n o rm a l dog. J . A. S h a n n o n  (Amer. 
J . Physiol., 1936, 114, 362—365).—The mean ratio 
of simultaneous inulin and creatinine clearance is 
0-993 with a standard deviation of 0-048 and max.

variations of + 0-097 and —0-083. Neither sub
stance is passively reabsorbed during excretion by 
the normal kidney. R. N. C.

(3-Lactose : effect on th e  flo ra  of the in fan t’s 
stool. J . R. G e r s t l e y , E. P e n r u d d o c k e , and G. 
L a w r e n c e  (Arch. Pediatrics,'1935, 52, 552—561).— 
¡3-Lactose has the same advantages as a-lactose in the 
infant’s diet, and has a favourable influence on the p„ 
and flora of stools. Ch . A b s . (p)

C om m on s a lt  an d  o th e r ag en ts . Uses in  cer
ta in  [pathological] conditions. W. W. L ang (Vet. 
Rec., 1936, 48, 879—886).—A lecture and discussion. 
Uses of injections of NaCl-Na citrate are considered.

A. G, P.
Iro n  ab so rp tio n  an d  tre a tm e n t of anjemia.

I, II . G. W a l l b a c ii (Folia hsematol., 1936, 54, 
201—210, 211—216).—I. In  mice given 0-01 g. of Fc 
daily for 8 days, storage of Fe after the same dose in 
different chemical combinations was very different 
and did not depend on the solubility in l i ,0  or the 
valency of the Fe.

II. After parenteral administration of 0-1 mg. of 
different forms of Fe certain forms, especially Fe11 
salts, were deposited in the liver and others, such as 
reduced Fe, in the epithelial cells of the small intestine, 
whereas salts such as the citrate remained a t the site 
of injection. N u t r .  A b s. (m)

Significance of loss of se riu n -p ro te in  in  ther
apy of severe b u rn s . D. 0 . W e i n e r , A. P . Row- 
l e t t e , and R. E lm a n  (Proc. Soc. Exp. Biol. Med., 
1936, 34, 484—486).—After severe burns H20  and 
protein arc lost from the blood, w'hich consequently 
has often an abnormally high erythrocyte count but 
a low serum-protein content. Administration of 
solutions containing only glucose and electrolytes 
is therefore not so effective as is blood-plasma.

W. 0 . Ii.
Induced  ch iasm a fo rm atio n  in  som atic  cells 

by a  carcinogenic hyd ro carb o n  [methylchol- 
an th ren e]. E. M. H e a r n e  (Nature, 1936, 138, 291).

L. S. T.
Influence of d ie ts  con ta in ing  p ro te in s of 

various fishes on th e  g ro w th  of tu m o u r in  rats.
I .  S. T o k u y a m a  and W . N a k a h a r a  (Sci. Papers 
Inst. Phys. Chem. Res. Tokyo, 1936, 29, 253—271).— 
Sarcoma implanted on rats fed on a diet containing 
15% of EtOH-extracted protein grew less rapidly 
when the protein was derived from various fish than 
from horse meat. The tumour growth rates were 
correlated with the growth of the animals before 
tumour implantation. W . 0- K.

T ra n sm iss ib le  ag en t in  th e  R ous chicken sa r
com a no. 1. J . W . J o b l in g  and E. E. Sfr o u l  
(Science, 1936, 84, 229—230).—The lipin extract of 
this sarcoma, obtained by the use of a sp. solvent 
a t low temp, under relative anaerobiosis, transmits the 
tumour when allowed brief contact with chicken 
tissue extract and promptly inoculated. Tumours 
do not develop when the lipin extract is inoculated 
alone or into previously injured breast muscle.

I f  S. T.
C ontents of try p s in , ca thepsin , am ylase, and 

lipase  in  cancerous g ro w th s an d  blood. G.
V e r c e l l a n a  (Boll. Soc. ital. Biol, sperim., 1936,
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11, 32S—329).—The enzymes were not found in 
cancerous growths (excepting amylase, a normal 
constituent, in a parotid growth) or blood.

F. 0 . H.
H igh-sugar d ie ts  and  den tal caries in  the 

white r a t .  C. D. M. D a y , R. G. D agos, and H. J. 
Sedwick (J. Amer. Dental Assoc, 1935, 22, 913— 
925).-—-Prolonged feeding of diets containing 20— 
55% of sugar was not conducive to the incidence 
of caries when sufficient minerals and vitamins were 
supplied. Ch. A b s . (p )

Diet and  d en ta l caries. R. W. B u n t in g  (J. 
Amer. Dental Assoc, 1935, 22, 114—122; cf. A ,
1934, 99).—-High-sugar diets favoured the develop
ment of caries in children by influencing the environ
ment of the teeth rather than their resistance. No 
const, relation was found between caries activity and 
the Ca, P, or vitamin-C or -D contents of the diet or 
the chemical composition of blood or saliva.

Ch . A b s . (p)
C arbohydrate degradation  in  re la tion  to dental 

caries. L. S. F o s d ic k  and H . L. H a n s e n  (J. Amer. 
Dental Assoc, 1936, 23, 401—407).—In the degrad
ation of carbohydrate to lactic acid, with subsequent 
dissolution of tooth enamel, the enzymes of yeast 
and tissue play an important part. In  vitro, human 
enamel, suspended in a solution of glucose and 
saliva, was dissolved by the acids produced. 
NaF prevented dissolution. A correlation of this 
fact with the low susceptibility of mottled teeth to 
decay is suggested. A  combination of yeast and of 
(otherwise inactive) B. acidophilus was more potent 
than yeast alone. N u t r . A b s . (to)

A cid-base balance of d iets w hich produce 
im m unity  to  den ta l caries am ong South Sea 
Islanders and  o ther p rim itiv e  races. W. A. 
P r ic e  (Dental Cosmos, 1935, 77, 841—846).—The 
primitive diet was potentially acid-forming. In 
changing to civilised diets (deficient in certain 
minerals and vitamins) the potential acidity did not 
increase with the enhanced suscoptibility to caries.

Ch . A b s . (p)
Im p aired  glucose to lerance in  certa in  alim en t

ary  d iso rd ers  of childhood : trea tm e n t w ith  liver 
ex tract. C. W. Ross (Lancet, 1936, 231, 556— 
559).—In cceliac disease, chronic intestinal indigestion, 
and abdominal glandular tuberculosis a fiat oral 
glucose tolerance curve is associated with a high 
intravenous curve, indicating deficient carbohydrate 
absorption power from the intestine. Administration 
of liver extract improves the impaired glucose 
tolerance. L. S. T.

In testin a l abso rp tion  in  cceliac disease ; effect 
of liver ex tra c ts  on carbohydra te  m etabo lism . 
C. W. Ross (Trans. Roy. Soc. Trop. Med. H yg, 1936, 
30, 33—60).—Evidence for defective absorption 
of glucose and a resulting decrease in glucose tolerance, 
as well as for decreased sensitivity to insulin, is re
ported. Tests indicated that the factor (probably 
insulin-kinase), present in total liver extracts, which 
improves glucose tolerance is not identical with 
Castle’s essential liver factor. N u t r . A b s .

Chem ical aspects of d e rm a titis . H. E. Cox 
(Chem. and In d , 1936, 775—781).—An address.

T rea tm en t of severe d iabetes in  ch ild ren  w ith  
p ro tam ine in su lina te . T. I. B e n n e t t  and A. M. 
G i l l  (Lancet, 1936, 2 3 1 , 416—417). L. S. T.

Specific dynam ic action  of p ro te in  in  p an 
creatic diabetes. G. C. R in g  (Amer. J. Physiol, 
1936, 115 , 419—423).—The calorigenic action of 
protein (I) in underfed diabetic cats is >  normal. 
Increased metabolism does not affect the action of
(I), although those of fat and carbohydrate are re
duced. The R.Q. after ingestion of (I) is <  that in 
normal animals. The increased metabolism of 
diabetes is not due to sp. dynamic action of (I).

R. N. C.
Evidence of a lte red  carbohydra te  m etabo lism  

in ca ts  w ith  hypothalam ic lesions. W. R. I ng ra m  
and R. W. B a r r is  (Amer. J . Physiol, 1936, 1 1 4 , 
562—571).—Bilateral lesion in the anterior supra - 
chiasmatic portion of the hypothalamus, or hypo- 
physectomy, increases the sensitivity of the eat to 
insulin. The response of blood-sugar to adrenaline 
is also diminished by severe lesions in the suprachias- 
matic region. Lesions in this region abolish 
the normal response to the hyperglycaemie effect of 
anterior pituitary suspension (I); hypophysectomy 
retards the action of (I). Liver-glvcosen remains 
normal. R,. N. C.

Effect of experim en tal hypothalam ic lesions 
on b lood-sugar. R. W. B a r r is  and W. R. I ngram  
(Amer. J . Physiol, 1936, 1 1 4 , 555—561).—Lesions 
a t almost any point in the hypothalamus of the cat 
cause a transient hyperglyca?mia. Mild chronic 
hypoglycaemia generally follows when the lesion is in 
the anterior portion, particularly if the nucleus 
filiformis is destroyed or atrophic. R. N . C.

B lood-lipins in  lip jem ia re tin a lis . A. M a r b l e  
and R. M. Sm it h  (Arch. Ophthalmol, 1936, 15 , 86— 
94).—In lipsemia retinalis occurring in two boys with 
severe diabetes which had been poorly controlled, 
the total lipins of the blood amounted to 14-1 and 7-5%, 
respectively. The greatest increase took place in 
the fatty  acid fraction, with relatively large increases 
also in the cholesterol and phospholipin fractions.

N u t r . A b s . (to)
C hem istry  of m uscle in  p rogressive  m u scu lar 

dystrophy. A nalysis of biopsy sam ples from  
the  deltoid. J . A. C o l la z o ,  J. B a r b u d o ,  and I. 
T o r r e s  (Deut. med. W ocli, 1936, 62, 51—54).—In 
dystrophic muscle there exists, together with fatty 
degeneration of the connective tissue, an insufficiency 
of phosphagen (I) and glycogen (II), (I) being practic
ally absent in severe cases. There is also a marked 
lack of (II) and lactic acid, and a reduced H20  content. 
The inorg. P  of muscle is not increased. In a severe 
case of myasthenia the vals. for muscle-(II) and -(I) 
were subnormal but not to the extent found in the 
dystrophies. N u t r .  A b s . (m)

M etabolic s tud ies in  osteoporosis. M. A d a m s , 
W. M. B o o t h b y , and A. M. Sn e l l  (Amer. J . Physiol, 
1936,1 1 4 , 383—398).—Ca3(P04)2 fed in large amounts 
to a patient with senescent osteoporosis produces 
storage of Ca and P ; the extent of the storage is limited 
by a factor, exhaustion of which results in a decreasing 
retentive power. Viosterol (I) added to Ca3(P04)3
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renders Ca retention more marked. Ca retention 
during administration of Ca lactate (II) is >  during 
administration of an equiv. amount of Ca,!(PO,)2; (I) 
apparently produces little change in Ca balancc when 
(It) alone is given. N is retained throughout; K, 
Na, arid Mg balances are unchanged. R. N. C.

H ydrsem ia a s  a  fac to r in  th e  anaem ia of p re g 
nancy. H. F e l d m a n , E. C. v a n  D o n k , H. St e e n - 
b o c k , and E. F . S c h n e id e r  (Amer. J . Physiol., 1936, 
115, 69—77).—The H 20  content rises in the blood 
of pregnant women' whilst cell vol., haemoglobin 
level, and n  fall. These changes do not occur in the 
cow. R. N. C.

R elation  of p regnancy  and  lac ta tio n  to  ex tir 
pa tion  d iabetes in  th e  dog. F. P. C u t h b e r t , 
A. C. I v y , B. L. I sa acs, and J . Gr a y  (Amer. J. 
Physiol., 1936, 115, 480—496).—Glycosuria in de- 
pancreatised bitches, maintained with a uniform diet 
and a dose of insulin (I) permitting slight glycosuria, 
is increased in early pregnancy, decreased in late 
pregnancy, and further decreased in lactation. The 
reduction is due to passage of glucose and glucose- 
forming substances into the foetus. Pancreatectomy 
near term does not cause hyperglycamiia in presence 
in utero of <  3 viable foetuses. (I) does not 
suppress the anti-liyperglycremio effect exerted by 
the metabolites of near-term pregnancy. The 
metabolisms of dogs depancreatised before pregnancy 
and near term show considerable differences, the latter 
condition being the more analogous to th a t of the 
human patient. R. N. C.

B lood-lipins d u rin g  p regnancy  in  guinea-pigs.
E. M. B oy d  and M. D. F el l o w s  (Amer. J .  Physiol., 
1936, 114, 635—641).—Lipremia becomes marked in 
the second half of gestation, the increase occurring 
in the plasma. Total lipins, phospholipins, and free 
cholesterol (I) are increased to 4 times and neutral 
fat to 5 times the normal vals., whilst esterified (I) 
falls 50%, this decreaso being continuous and pro
gressive from early pregnancy. R. N. C.

N u tritiv e  value of canavanine (am ino-acid). 
VI. Influence of canavanine on p regnancy  and  
p a r tu r itio n . M. O ga w a  (J. Agric. Chem. Soc. 
Japan, 1936,12,828—S32).-—Canavanine is not essen
tial for pregnancy, but it is important for the health 
of pregnant animals. (Cf. A., 1935,1417.) J . N. A.

Role of ac idosis and  phosphate  re ten tio n  in  
the  pathogenesis of rick e ts  and  rach itic  te tan y  
of in fan ts . N. M o r r is , F .  J. F o r d , and S. G r a h a m  
(Acta paediat., 1935, 18 , 50—91).—The active stage 
of rickets in two children, one with and one without 
tetany, was accompanied by increased NH3 and de
creased titratable acid in the urine. Administration 
of adexolin was followed by an increased retention 
of Ca and P, a decrease in urinary NH3, and an increase 
in the titratable acid. Before the onset of rickets 
a child with coeliac disease had an approx. normal 
output of urinary NH3 and titratable acid, although 
mineral retention was poor. The examination of 
Ca and P  balances of children with rickets, with and 
without tetany, and the administration of P  to a 
patient depleted of Ca through coeliac disease,

failed to show any relation between tetany and high 
P retention. N tjtr . A b s . (to)

B lood b u ffer values in  m in e ra l deficiency.
I. N. K u g e l m a ss  (Amer. J .  Digest. Dis. Nutrition, 
1936, 2 , 730—732).—The serum of rachitic infants 
had a much lower buffering power to added acid 
and alkali than had th a t of normal infants.

N u t r . A b s . (to)
B one-ash  in  p reven tion  and  healing  of experi

m en ta l r a t  rick e ts . T. F . Z u c k e r  (Science, 1936, 
8 4 , 162— 163).—In  curative experiments, supposedly 
substantial healing effects raise the bone-ash through 
only approx. one fifth of the interval between the 
rachitic and the full vitamin-D prevention levels.

L. S. T.
T ro p ica l sp ru e  w ith  specia l reference to intes

t in a l ab so rp tio n . I. N . H . F a ir l e y  (Trans. Roy. 
Soc. Trop. Med. Hyg., 1936, 3 0 , 9—32).—Decreased 
absorption of fat (with hypocalcrcmia) and of glucose 
are noted, but starch digestion and protein meta
bolism are not affected. N u t r . Abs.

R elation  of se ru m -p h o sp h a tes  to  parathyroid 
te tan y . J .  II. J o n e s  ( J . Biol. Chem., 1936, 115, 
371—379).—Rats fed on a low-Ca diet with 4% of 
basic A1 acetate show no tetany after parathyroid
ectomy and the serum-Ca remains high and the -P 
low. Fasting after parathyroidectomy causes tetany; 
the serum-P rises and the -Ca falls. With low 
available P  serum-Ca is high enough to prevent 
tetany on diets deficient in Ca. The P excretion 
theory of parathyroid function is discussed.

E. M. W.
Influence of d ie ta ry  deficiencies on the trans

m issio n  of tra c h o m a  to  m o n k ey s. R. A. H f . t l k r  
and W. M. J a m es  (Amer. J . Ophthalmol., 1934,
1 7 , 1048—1054).—Follicular changes developed in 
the inoculated eyes of well- and ill-nourished monkeys 
but not in rats, rabbits, or guinea pigs receiving 
diets low in vitamins and protein but high in fats.

Ch . A b s . (p)
Effect of d ie t and  v itam in s on trach o m a. C. E.

R i c e , R . S o r y , J . E. S m it h , P. E. F a e d , and A. A. 
D r a k e  (Amer. J .  Ophthalmol., 1934,1 7 , 735—741).— 
No effects in the course of trachoma were observed.

Ch . A b s . ip)
M etabo lism  of ca rtilag e . E. G. L. B y w a t e r s  

(Nature, 1936, 1 3 8 , 288).—A reply to criticism (cf. 
this vol., 1143). L. S. T.

R esp ira to ry  m etab o lism  of stim u la ted  frog’s 
m uscle. C. L. G em m il l  (Airier. J. Physiol., 1930, 
1 1 5 , 371—375).—The R.Q. averages 0-90, 0 2 con
sumption 357 cu. mm. per g. of muscle per hr., and 
the tension developed 195 kg. per g. per hr. 02 
consumption and the tension developed under aerobic 
conditions show a linear relationship. R. N . C.

Age an d  tissu e  re sp ira tio n . J . M. P earce 
(Amer. J . Physiol., 1936, 1 1 4 , 255—260).—The 0 2 
consumption of excised mouse tissue decreases as 
age increases. The greatest fall occurs in the liver, 
and the least in the kidneys. R . N . C.

O xidation -reduction  in  the sm a ll in testine and 
liver of r a ts  d u rin g  in te s tin a l absorp tion . G. 
P e r e t t i  (Boll. Soc. ital. Biol, sperim., 1936,11 , 336—
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337).—Following ingestion of olive oil or glucose, 
the reducing power (to 2 : 6-dichlorophenol-indo- 
phenol) of the liver and, to a smaller extent, of the 
small intestine and lung tissue increases.

F. O. H.
Oxygen consum ption  and  carbon dioxide p ro 

duction of f ro g ’s re tin a  in  darkness and light.
J. J o n g b lo e d  and A. K. N o y on s (Z. Biol., 1936, 
97, 399—408).—The retina, maintained in darkness 
for 15—60 min. in contact with the pigmented 
epithelial layer, has an 0 2 consumption and a C02 
production approx. 22—26% >  those of the retina 
exposed to light. P. O. H.

Effect of bile sa lts  on the oxygen consum ption 
of dog tissu es . W. H. St r a in  and M. E. M a r sh  
(Amer. J . Physiol., 1936, 115, 82—89).—With in
creasing concn. of Na bile salts in Ringer-P04-gliicose 
medium, a “ erit. inhibitory concn.” is reached 
above which respiration is more or less inhibited. 
The inhibiting effect of conjugated bile salts is <  
that of unconjugated salts, whilst th a t of Na glyco- 
cholate (which is foreign to the dog) is >  that of tauro- 
cholate, suggesting specificity in conjugation.

R. N. 0.
R eg u la rity  of n u tritio n a l response to  chem ical 

intake. H. C. S h e r m a n  and H. L. Ca m pb e l l  (Proc. 
Nat. Acad. Sci., 1936, 22, 478-^181; cf. A., 1935, 
1154).—Rats from families surviving for 8 generations 
ou a diet poor in “ protective foods ” responded 
normally, in respect of growth and development, to 
supplementary feeding with Ca, vitamin-;! and -B¡¡, 
and (to a smaller extent) with protein. A. G. P.

Diet in  re la tio n  to  rep roduction  and  rea rin g  
of young. J . F . F e a s t e r  and V. E . N e l s o n  (Amer. 
J. Physiol., 1936, 115, 147—154). R. N . C.

Influence of ca lc ium  carbonate in  the  feed of 
laying bens on digestion. G. D. B u c k n e r  and 
A. H . H arm s (Poultry Sci., 1935, 14, 360, 375, 
380).—Analysis of the droppings indicates that large 
amounts of CaC03 in the ration lower the digestion of 
N-free extractives and increase that of protein.

A. G. P.
A vailability  of calcium  sa lts  for bone fo rm 

ation an d  rick e ts  prevention  in  chicks. H. J.
R eo b a l d , C. A. E l v e h je m , E . B. H a r t , and J. G. 
H a l pin  (Poultry Sci., 1936, 15, 42—47).—In chicks 
receiving a basal rachitogenic ration supplemented 
with various Ca salts and cod-liver oil, the ash con
tent of fat-free bone was higher when the supple
ment contained P as well as Ca. The Ca in compounds 
examined (limestone, gypsum, Ca gluconate, bone 
meal, rock phosphate) was uniformly available for 
bone formation. If tho cod-liver oil given was in 
crit. amounts, sol. Ca salts (lactate) were more 
effective than the insol. salts (pptd. silicate). With 
very insol. silicates the availability cc solubility in 
dil. acid and was not influenced by the amount of oil 
supplied. A. G. P.

Calcium  carb o n ate  versus  calcium  sulphate 
in sw ine ra tio n s . C. W. M cCa m pb e l l  and C. E . 
A u h el  (Amer. Soc. Animal Prod. Rec. Proc. 27th 
Ann. Meet., 1934, 189—190).—When fed as supple
ments to a linseed meal-wheat-inaize ration, finely

ground limestone and gypsum were similarly effective 
in respect of influencing the serum-inorg. Ca, inorg. 
P of whole blood, breaking strength of bones, and 
daily gain in wt. ' Ch . A b s . (p)

Refection in  the  r a t .  P rep a ra tio n  of basic 
m a te r ia ls  fo r deficiency d iets. S. B l iss  ( J . Nutri
tion, 1936, 11, 1—19).—Refection is readily pro
duced in rats by feeding diets with potato starch as 
carbohydrate. Growth of such rats is not attributable 
to unsuspected vitamin-5 contamination of the diet. 
Raw starch from refected fa>ces and pure raw potato 
starch behave similarly towards pancreatic digestion 
mixtures in vitro. A. G. P.

P urified  d iet sa tisfac to ry  for g row th , re p ro 
duction, and  lacta tion  in  ra ts .  W. M. Cox and
M. I m u o d en  (Proc. Soc. Exp. Biol. Med., 1936, 34, 
443—146).—The diet consisted of casein, 20; dextrin, 
55-1; lard, 9-0; protein-free dried extract of brewer’s 
yeast (equiv. in -Bv to 24% and hi -S2 to 8% of 
yeast), 4; wheat-germ oil, 1-6; carotene (0-3% in 
maize oil), 0-3; Ca(0Ac)2 1 ; salts, 3-1; and rice 
cellulose 5-9 parts. W. O. K.

Vitamin-JD content and  hcem oglobin-building 
p roperties of dehydrated  kelp for chicks. M. W. 
M il l e r  and G . E. B e a r se  (Poultry Sci., 1936, 15, 
19—22).—Tho kelp had little -D activity and did not 
affect the hemoglobin content of chick blood.

A. G. P.
Haemoglobin con ten t of the  blood of laying hens 

on p rac tica l p o u ltry  ra tio n s . M. 0 . S c h u l t z e , 
C. A. E l v e h je m , E . B. H a r t , and J . C. H a liu n  
(Poultry Sci., 1936, 15, 9—13).—A ration supplying 
14 mg. of Fe and 0-5 mg. of Cu per head per day 
supports heavy egg production without concurrent 
lowering of the hemoglobin content of the blood.

A. G. P.
Site of ren a l e lim ination  of haem oglobin in  

the ra b b it. I .  G e r s ii  (Anat. Rec., 1936, 65, 371— 
375). R. N. C.

E ffect of p rev ious feeding on th e  n itro g en  
excretion of fa s tin g  b ird s . J .  C. F r it z , W. A. 
H e n d r ic k s , and H . W. T it u s  (Amer. J . Physiol., 
1936, 115, 281—286).—N excretion by cocks falls 
when fasting begins, but on the 2nd and 3rd days 
rises or falls according as the previous diet was 
abnormally low or high in protein. After the 3rd 
day N excretion remains practically const. The 
source of the protein in the diet does not affect tho 
result. Recovery after fasting is most rapid in birds 
previously fed with a normal diet. R. N. C.

Effect of (A) h igh -fa t and  (B) high-p ro te in  d iet 
on the  g ro w th  of r a ts .  C. Y. C h e n  (Nutrit. Bull.
B, April, 1936, No. 3, 23—27, 29—36).—The ill 
cffects of both diets were counteracted by adding 
a 50% EtOH extract of yeast, but not by a 70% 
extract. N u t r . A b s .

Effect of a  low -pro te in  ra tio n  on th e  p re -n a ta l 
and  p o s t-n a ta l developm ent of the  r a t .  C. P. 
T ho m pso n  (Amer. Soc. Animal Prod. Rec. Proc. 27th 
Ann. Meet., 1934, 177—178).—Low-protein rations 
did not affect the no. of young per litter but lowered 
their averago wt. and increased the proportion of 
stillborn. At higher protein levels (17-1%) rats
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stored 19% more of tho total N ingested than did 
those receiving 10-2% of protein. Ch . A b s . (p)

R ate of growth, in  re la tio n  to  p lane of p ro te in  
in take. A. G. H o g a n , S. R. J o h n s o n , and U. S. 
A shworth  (Amer. Soc. Animal Prod. Rec. Proc. 27th 
Ann. Meet., 1934, 179—181).—Animals on a high- 
protein (20%) diet made larger gains in wt., and stored 
more H 20  and protein but less fat, than did those on 
a low-protein (10%) diet. Ch . A b s . (p)

D igestib ility  of d ie tary  p ro te in  in  th e  ru m in 
an t. I . E ndogenous n itro g en  excretion  on a 
low -nitrogen  d iet and  in  s ta rv a tio n . II . D igest
ib ility  of p ro te in  following a pro longed  fast. 
N itrogen  m etab o lism . J . C. D. H u t c h in so n  and 
S. Morris (Biochem. J ., 1936, 3 0 , 1682— 1694, 
1695—1704).—I. The faecal N excretion of goats and 
sheep on a N-free diet increases with the quantity of 
food taken and the presence of fibre in the diet. 
With the cow, goat, and sheep starvation following 
a low-N diet causes an increased urinary N excretion, 
the most notable changes being those of urea (I) and 
creatine ( I I) ; increasing the energy intake on a N- 
free diet causes a progressive decrease in the urinary 
excretion of (I) and (II).

II. The greater is the biological val. of the protein 
and the greater the requirement of the animal for 
protein, the less is the digestibility; the fsecal N 
excreted under conditions of poor utilisation is volatile 
a t 180°. From studies of the partition of the urinary 
N of cows after ingestion of food after a period of 
starvation it is concluded that increased deamination 
leads to increased (I), NH?, and NH2-acid excretion; 
when the ingested protein is used for tissue anabolism 
an increase of (II) output occurs. The mean ratio of 
retained N to S over a long period is similar to tha t for 
body tissue. H. D.

U ric  acid sy n thesis  in  b ird s . IV. U ric  acid 
syn thesis  in  pigeons ; a p u rin e  syn thesis, 
(i) N ucleic acid  m etab o lism  in  th e  pigeon, (ii) 
T he “ p re c u rso r ” as a  ca rbon  source in  u ric  
acid syn thesis, (iii) N itrogen  source in  u ric  
acid  syn thesis. W. S c h u l e r  and W. R e in  d e l . 
(Klin. Woch., 1935, 14, 1238—1242; Chem. Zentr.,
1935, ii, 3792—3793).—(i) [with A. L e h m e r ]. Liver is 
unable to effect fission of nucleic acid or nucleoside, 
or to oxidise purines to urea.

(ii) [with H. F r ie d r ic h ], None of many substances 
examined can be the precursor of uric acid. Kidneys 
are unable to regenerate the precursor although they 
always contain considerable amounts. The produc
tion of precursor from liver powder is confirmed.

(iii) [with O. H e n z ], See A., 1935, 1153.
A. G. P.

Choline e s te r  fo rm a tio n  in , and  choline e s te r
ase ac tiv ities  of, tissu e s  in vitro. J . H. Q u a s t e l , 
M. T e n n b n b a u m , and A. H. M. W h e a t l e y  (Biochem. 
J., 1936, 3 0 , 166S—1681).—A substance considered 
to be a choline ester (I), which causes eserinised leech 
muscle to contract, is formed during aerobic incuba
tion of brain cortex slices in the presence of eserine. 
The rate (R) of (I) formation is decreased by CN' 
and increased 4—5 times by glucose (II) with or with
out added Ca and K with H P 04" medium; addition 
of Ca and K to a (II)-H P04" medium increases R.

In  HCO:¡' medium (II) increases R  in the absence of 
added Ca" and K \  Addition of Ca" and K  lowers R 
so th a t adding (II) to a Ringer-HC03' medium has 
little or no effect. The possibility th a t these effects 
are due to influences on (II) metabolism is suggested. 
Na lactate, pyruvate, a-glycerophosphate, and 
glutamate increase R  <  (II) with or without added 
Ca” and K ’ ; Na succinate is without influence, also 
NaF in the presence of (II) although in this ease Q0. 
is considerably reduced. Addition of choline or 
NaOAc is without influence on R  so th a t it is assumed 
tha t tho synthesis of acetylcholine (III) is not from 
the products of its hydrolysis. Kidney, liver, spleen, 
and testis do not produce (I) under the conditions in 
which brain does. The hydrolysis of (III) by tissue 
slices occurs most rapidly with spleen and it is con
cluded that there is no relation between the power of an 
organ to break up (III) and its power to form (I) 
in vitro. II. D.

O xidation  of indole in  various o rg an s of the 
ra b b it.  J . Gar cía-B lanco  and J . N acle (Anal. 
Fis. Qufra., 1935, 33, 105—108).—Indole is oxidised 
to indoxyl especially in the kidney. F. R. G.

K inetics of e lim in a tio n  of su b stan ces  injected 
in travenously . (C reatin ine.) R. D o m inguez , II. 
Go ldbla tt , and E. P o m erene  (Amer. J . Physiol.,
1935, 114, 240—254).—Creatinine introduced rapidly
into the blood-stream of the dog is dispersed quickly 
into a large portion of the body-fluids (equiv. plasma 
vol.) from which it diffuses reversibly into the re
mainder (tissue vol.), until equilibrium is reached; 
it is excreted steadily by the kidneys before and after 
establishment of equilibrium. R. N. C.

C learance of hex am eth y len ete tram in e  in  the 
dog. R. F. P itts (Amer. J . Physiol., 1936, 115, 
706—710).—The clearance ratio of (CH2)eN4 (I) and 
xylose (II) in the normal dog is independent of the 
plasma-(I) concn.; hence (I) clearance itself is also 
independent of plasma-(I). Simultaneous clearanccs 
of (I) and (II) are practically identical and about 
75% of the simultaneous clearance of creatinine. 
Phloridzin depresses all three clearances, that of
(II) being altered least. R. N. C.

In te s tin a l ab so rp tio n  of am ino-acids. R. 
H ó ber  and J . H o ber  (Proc. Soo. Exp. Biol. Med.,
1936, 34, 486—488).—The diffusion of various NH?-
acids and acid amides through the intestinal wall is 
not a simple function of mol. vol. but shows evidence 
of sp. selectivity. W. O. K.

A bsorp tion  of cystine, m eth ion ine, and  cysteic 
acid  fro m  in te s tin a l loops of dogs. J . C. A n d r e w s , 
C. G. J o h n sto n , and K. C. A n d r e w s  (Amer. J. 
Physiol., 1936, 115, 188—193).—The rate of absorp
tion is max. for methionine and min. for cystine. 
The amount absorbed in a given period varies with 
the amount introduced. The amount of NH2- 
acid absorbed is the same, whether it is injected as 
free acid or Na sa lt; the amount of NaOH absorbed 
is independent of the NH,-acid. R. N. C.

U tilisa tion  of g lu ta th ione in  connexion w ith  a 
cystine-deficient d iet. H . M. D y e r  and V. D u  
V ig n e a u d  (J . Biol. Chem., 1936, 115, 543—549).— 
Oral or subcutaneous administration of glutathione
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will support growth of rats on a cvstine-deficient 
diet. ' H. G. R.

Synthesis of n e u tra l fa t by  the in testine of 
diabetic dogs. S. F re em a n  and A. C. Ivy (Amer. 
J. Physiol., 1935, 1 1 4 , 132—136).—Oleic acid (I) 
is absorbed from the intestine largely as neutral fat 
and phospholipin, showing that glycerol is available 
for fat synthesis in absence of insulin, and that phos
phorylation of (I) is not unpaired. The increases 
in cholesterol in the chyle of normal dogs are absent 
from that of depancreatised animals. R. N. C.

E ther-soluble lip in -phosphorus, lecithin, and 
kephalin d is trib u tio n  in  the  developm ent of the 
chick. 0 . E. K ug le r  (Amer. J. Physiol., 193C, 
115, 287—291).—Phospholipin metabolism reaches 
its highest stage between the 15th and 17th days of 
incubation. Lecithin and kephalin run parallel 
with each other, showing tho same fluctuations as 
Et,0-8ol. lipin-P during development, and maintain 
a ratio of approx. 3 :1  in the yolk and the embryo 
fraction throughout incubation. R. N. C.

T ran sfo rm atio n s of adenosinetriphosphoric 
acid in  m uscle. IV. T ran sfo rm atio n  of aden
osinetriphosphoric acid in  m uscle of h iberna ting  
anim als. 0 . F e in sc h m id t  (Biochem. Z., 1936, 286 , 
290—294).—During hibernation, the adenosinetri
phosphoric acid (I) and P20 7""  (II) contents of the 
muscle of the ground-squirrel Citellus gutatus are 
considerably decreased, (II) to a smaller extent than
corresponds with the decrease of (I). Muscle then
contains inorg. (II) and free adenvlic acid (cf. this 
vol., 754). P. W. C.

C rea tin u ria  induced by ingestion  of glucose 
and fructose and  by  exercise. J . H a l d i and G. 
Bachmann (Amer. J . Physiol., 1936, 1 1 5 , 364— 
370).—Ingestion of glucose (I) and/or fructosc (II) 
by men often causes excretion of creatinc (III), 
whilst carbohydrate metabolism is increased. (II) 
induces a higher (III) excretion than (I) or (I)-f-(II).
(Ill) excretion often follows exercise, particularly 
if this is preceded by ingestion of sugar, (II) again 
inducing the higher excretion; creatinine excretion 
is not affected. R. N. C.

Hexose phosphate  m etabo lism  of tu m o u r ex
tracts. C. A. Ma w so n  (Biochcm. J., 1936, 30, 
1592—1597).—Lactic acid (I) is not produced from 
glucose by mouse tumour cell suspensions at 38° or 
:'>2°, with or without addition of glutathione (II). 
Small amounts of (I), not increased by the 
addition of (II), are produced from hexose diphos
phate (III) a t 38°; a t 52°, larger amounts, consider
ably increased by the addition of (II), are produced. 
Dialysis lowers the activity of tumour extracts, 
which is restored by the addition of (II). The pro
duction of (I) from (III) a t 52° is greatly reduced by 
kidney antiglyoxalase. F. A. A.

Glycogen and  the  m etab o lism  of carbohydrate .
F. G. Y o ung  (Lancet, 1936, 2 3 1 , 237—242, 297— 
302).—Lectures. L. S. T.

Avian ca rb o h y d ra te  m etabo lism . R. Spr ag ue  
and A. C. Ivy  (Amer. J . Physiol., 1936, 115, 389— 
394).—The blood-sugar (I) responses of normal 
and depancreatised ducks to insulin are similar.

Relatively large doses of adrenaline (II) are required 
to produce hyperglyccemia, normal birds showing 
a greater response than depancrcatised birds, sug
gesting that (II) and the sympathetic nervous system 
arc of less importance in avian than in mammalian 
carbohydrate metabolism. Pituitrin does not affect 
(I). Liver-glycogen (III) is unaffected by depancreat- 
isation, and the (III) hydrolysate contains moderate 
quantities of lactic acid in both cases. The rate of 
disappearance of glucose from the blood in vitro is 
unaltered by depancreatisation. Extracts of duck’s 
pancreas contain an insulin-like substance.

R. N. C.
M echanism  of carbohydra te  b reakdow n in 

early  em bryonic developm ent. J. N e e d h a m , 
W. W. N ow inskt, II. P. Cook , and K. C. D ix o n  
(Nature, 1936, 1 3 8 , 462—463).—The changes which 
sugar-likc substances undergo in or under the in
fluence of chick embryos of 4— 6 days’ incubation 
are summarised and compared with those effected 
by brain and muscle tissues. Glucose and mannose 
are the only sugars which give a steady, long-continu- 
ing glycolysis; fructose, and disaccharides even when 
phosphorylated, are unattacked. Lactic acid is 
quantitatively formed during glycolysis. The embryo 
does not glycolyse any combination of the P-containing 
intermediates. The Pasteur cffcct is very marked. 
The P distribution in various fractions of the aq. 
CC13-C02H extract differs from that obtained with 
muscle and brain preps. L. S. T.

‘ 1 H unger diabetes ’ ’ and  th e  u tilisa tio n  of 
glucose in  the  fasting  dog. S. S o sk in  and I. A. 
Mir sk y  (Amer. J . Physiol., 1935, 114, 106—109).— 
Sugar is utilised after evisceration by the normal 
fasting dog a t tho same rate as by the normal fed 
dog. The low lt.Q. and other symptoms of “ hunger 
diabetes ” are due rather to increased gluconeo- 
genesis than to lack of carbohydrate utilisation.

R. N. C.
Effect of hypophysectom y on gluconeogenesis 

in  the n o rm al and  depancreatised  dog. S. S o s
k in , I. A. M irsk y , L. M. Zim m erm an, and N. C roh n  
(Amer. J. Physiol., 1935, 114, 110—118).—The hypo- 
physectomised animal is unable, when its carbohydrate 
(I) stores arc depleted and it is deprived of exogenous 
(I), to synthesise (I) from fat, but can derive it from 
protein. R. N. C.

C arbohydrate m etab o lism  of the  h e a rt during  
pancreas d iabetes. H . E. H im w ich , W. Go l d f a r b , 
and J . F . F azikas (Amer. J . Physiol., 1936, 114, 
273—277).—The carbohydrate balance of the heart 
in both normal and diabetic dogs is positive; this 
explains the paradoxical storage of cardiac glycogen
(I) if a diminished power to oxidise glucose is taken 
into consideration. The R.Q. of diabetic cardiac 
tissue is >0-7 , showing that non-fatty substances 
can be oxidised. 02 consumption in presence of 
lactic acid is increased; its oxidation limits storage 
of (I). Diabctic cardiac tissue can still glycolyse.

R. N. C.
N orm al glucose to lerance curves, in  the 

absence of insu lin , in  hypophysectom ised depan
creatised  dogs. S. S o s k in , I. A. Mir s k y , L. M. 
Z im merm an, and R. C. H eller  (Amer. J .  Physiol.,
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1930, 114, 64S—652).—The occurrence of the normal 
glucose (I) tolerance curve is determined hy a homœo- 
static reaction of the liver, whereby the supply of 
sugar to the blood is increased in response to the 
influx of exogenous (I). The rise in (I) stimulates 
this mechanism, whilst the pancreas and pituitary 
determine the (I) level a t which it comes into play.

R. N. C.
In te rm ed ia te  m etab o lism  oi carbohydra tes.

11. A. R r e b s  (Nature, 1936, 138, 288—2S9).—When 
added to animal tissues AcC02H disappears rapidly 
even in absence of 02 ; the products of the anaerobic 
oxidation are AcOH, C02, and succinic acid. Changes 
which AcC02H undergoes in living cells are described. 
They are intermediate stops in the biological break
down of carbohydrates. L. S. T.

S ecreto ry  m etab o lism  oi the  sa liv ary  g lands. 
13. N o k t h u p  (Amer. J . Physiol., 1935, 114, 46— 
52).—Simultaneous stimulation of sympathetic and 
parasympathetic nerves to the submaxillary gland of 
the dog increases lactic acid (I) and dccrcases glycogen
(II) and creatincphosphoric acid (III) in the gland. 
The changes produced by sympathetic stimulation 
alone are >  those from parasympathetic stimulation 
alone, but <  those from combined stimulation. 
Since breakdown of (II) and (III) to (I) occurs during 
salivary secretion, ik  is possible tha t the (II)—(III) 
mechanism is.general for release of energy in tissues 
where work is done. R. N . C.

M etabo lism  oí bac te ria -free  an im als . II . P ro 
duction and  excretion  of oxalic ac id  by  guinea- 
p igs. S. B or o strô m  (Skand. Arch. Physiol., 1936, 
73, 63—66).—Bacteria-free and normal guinea-pigs 
excreted similar amounts of H2C20 4 up to the 15th 
day after birth, after which the normal animals’ 
excretion remained const., whilst tha t of the sterile 
animals rose parallel with the growth curve and 
after 30 days was 6 times th a t of the controls.

N u t r . A b s . (m)
Alcohol in jected  in travenously  : effect oi h ab it

uation  on ra te  of m etab o lism . H. W. N ew m a n  
and W. C. C u t t in g  (J. Pharm. Exp. Ther., 1936, 
57, 388—393 ; cf. A., 1935, 1409).—Oral administra
tion of 6-8 c.c. of EtOH per kg. per day for 13 months 
did not significantly increase the rate of oxidation 
of EtOH when injected intravenously into 3 dogs.

J . N. A.
R elation  of the  u r in a ry  ch loride ra te  to  the  

p lasm a concentration  before and  a fte r ad m in is
tra tio n  of sod ium  chloride . E. M. M acK ay  and 
L. L. M acK a y  (Amer. J . Physiol., 1936, 115, 455— 
460).—When excretion of urine (rabbit) is high and 
urea formation directly related to blood-urea, urinary 
and plasma-CT show no uniformity. If  NaCl is 
administered in large doses to increase plasma-Cl', 
a curvilinear relationship tends to appear between 
urinary and plasma-Cl'. There is a Cl' threshold 
for the rabbit. R. N. C.

P roduction  of chloride-free so lu tions by the  
action  of the  in te s tin a l ep ithelium . R. C. I n g r a 
ha m  and M. B. V is s c h e r  (Amer. J . Physiol., 1936,
114, 676—680).—Cl' is almost completely removed 
from solutions containing S04" placed in the lower 
ileum. Na2S04 becomes conc. in the intestine,

the increase of osmotic pressure of the cation due to 
exchange of Cl' for S04" causing an increase in Na'. 
The normal intestine is impermeable to S04" ; the 
movement observed is not, however, due to a simple 
Donnan equilibrium with S 04" as the impermeable 
ion. K ‘ substituted for Na’ does not appreciably 
alter the movement of Cl'. R. N. C.

D istrib u tio n  and  s to rag e  of fluorine in  tissues 
of th e  lay ing  hen. K. H a m a n , P .  H . P h il l ips , 
and J . G. H a l p in  (Poultry Sci., 1936,15,154—157).— 
All normal tissues, except washed feathers and thyroid, 
contained F, in amounts decreasing in the order : 
bone3, kidney and liver, muscle, fat. Vals. were 
increased by feeding raw rock phosphate or phos- 
phatic limestone, bones being affected >  soft tissues. 
In  laying hens storage of F  oc the amount ingested.

A. G. P.
C alcium  changes in  th e  p la sm a  resu lting  from 

b rief severe w o rk  an d  the  question  as to the 
p erm eab ility  of the  cap illaries to  calcium . A.
Iv e y s  and L. A d e l s o n  (Amer. J . Physiol., 1936,115,
539—547).—Ca rises in plasma after brief severe 
exorcise, reachcs its max. in 1 min., and then déclines 
logarithmically to reach its resting level in 30—70 
min. ; the changes arc closely parallel to, but slightly 
> ,  those in plasma-protein. The mechanism of 
these changes is discusscd with reference to “ diffus
ible ” Ca. R. N. C.

C alcium  m etab o lism  of lay ing  hens. 11. J. 
D e o b a l d , E. J . L e a s e , E. B. H a r t , and J. 0. 
H a l p in  (Poultry Sci., 1936, 15, 179—185).—In 
individual hens blood-Ca remained substantially 
const, over a 36 hr. period. Deprivation of Ca 
resulted in a gradual decrease in the C02-free ash of 
egg shells and laying ceased in approx. 12 days. A 
portion of the skeletal Ca of hens may be utilised in 
shell formation. Subcutaneous injection of small 
amounts of parathormone into Ca-deficient hens 
had no effect on Ca metabolism, egg production, 
ash content of bones, or blood-Ca. Large injections 
increased blood-Ca. A. G. P.

R ate  of b ism u th  ab so rp tio n  in  e x p e r i m e n t a l  
an im als  follow ing o ra l ad m in is tra tio n . G. E. 
Cl a r k e  and H . F. M vrsh (J. Pharm. Exp. Ther., 
1936, 57, 399—409).—Bi in the form of K or Na Bi 
tartrate or BiOCl when administered orally to guinea- 
pigs is deposited in the liver, spleen, and kidney. 
In  liver and spleen the highest concn. of Bi occurs 
after 24 hr. and in kidney between 12 and 48 hr. Bi 
administered to pregnant animals was found in the 
fœtal liver and placenta, but not in the foetal kidney.

J . N. A.
M agnesium  excretion  in  dogs. Physiology of 

th e  colon. III . R. N ic o l a y s e n  (Skand. Arch. 
Physiol., 1936, 73, 75—89).—Two dogs of const, 
wt. (8 kg.) and in N  equilibrium on a Mg-frec 
neutral diet excreted in the urine during 10 3-day 
periods 6—24 mg. of Mg, the fæcal excretion being 
from 18 to  26 mg. These vals. were unchanged after 
the colon had been short-circuited and the iléum 
anastomosed with the rectum. In  the colon the Mg 
excretion constituted only a small % of the total 
amount excreted by the whole gut and remained 
const, whether the dogs were on a diet deficient or
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rich in Mg. Of parenterally injected Mg, 70—90% 
was excreted by the urine and none appeared in the 
colon or in the rest of the alimentary canal.

N u t r .  A bs. (m) 
M etabolism of su lp h u r. II . M etabolism  of 

sulphur and  p ro te in  in  in fan ts and  children. A. 
B lazso (J. Physiol. Path. g6n., 193G, 34, 120—135).— 
The urinary concn. and output of S and neutral S 
fraction per unit of body-wt. in infants were >  in 
older children. Replacement of part of the (boiled or 
unboiled) mother’s milk with cow’s milk did not change 
tho relative concns. of the S fractions. The total 
S in infant’s fajces was very small and its concn. was 
the same as for a child. Of the S fractions, ethereal 
S was present in greatest concn. in tho faeces of tho 
child, w'hereas in infant’s fseces neutral S was greater. 
In tho fasting state the total S and S fractions of the 
blood-serum were the same for infants and older 
children. Inorg. S was 8—10 mg, per 100 ml. The 
ethereal S fraction was <  the inorg.

N u t r .  A bs. (m)
Bone fo rm ation . I. N orm al bone form ation  

and the constitu tion  of m in era l reserves during  
development. II . R ickets in  the  grow ing ra t. 
A. R o c h e  and I. G a r cia  (Bull. Soc. Chim. biol., 
1936,18,1014—1026,1027—1040).—I. During ossific
ation in the normal ra t the ratio P/N  of the femur 
and tibia diminishes slightly until the animals reach 
25—30 g. wt. The ratio then increases to tho original 
val. when tho rats weigh 45 g., and after a short 
period when the val. is almost const., a steady increase 
takes place till the wt. reaches 150 g.

II. In  young rats fed on a vitamin-D-deficient 
diet the femur arid tibia show development of rachitic 
lesions until the 16th day. Spontaneous recovery then 
takes place, being completo after 55 days. These 
observations are associated with an increase in H20 
and N and a decrease in P and the ratio P/N, this 
being followed in the period of apparent recovery by 
normal vals. for HaO and N, but low P. vals. A. L.

E lectrolyte changes in  m uscle du rin g  activity.
W. 0. F e n n  and D. M. Cobb  (Amer. J. Physiol., 
1936, 115, 345—356).—Stimulation of ra t’s muscles 
through the nervo causes exchange of about 15% of 
K‘ for Na", and increases in H20  and extracellular 
NaCl, all these changes being reversed during recovery. 
Frog muscles lose K* only when stimulated directly.

R. N. 0.
Effect of fa t on the  p n of the  contents of the 

duodenum . J. E. T hom as  and J. 0. Cr id e r  (Amer. 
J. Physiol., 1936, 114, 603—60S).—p„ becomes 
neutral or slightly acid, probably through inhibition 
of gastric secretion and motility. R. N. C.

Biological ac tion  of rad ia tio n s . Selectivity 
factors. I. T im e facto r. J. P alacio s and H. 
T ellez-P l a se n c ia  (Anal. Fis. Quim., 1934, 32, 
077—681).—A theoretical study of the relative 
rates of destruction of normal and dividing cells.

F. R. G.
C om parative effects of A'-rays and  neutrons 

on n o rm al an d  tu m o u r tissue . J. H. L a w r e n c e , 
P. C. A e b e r s o l d , and E. O. L a w r e n c e  (Proc. Nat. 
Acad. Sci., 1936, 22, 543—557; cf. this vol., 632).— 
Per unit of ionisation produced, neutrons are threo

times as effective as X-rays in causing the deaths 
of normal mice, and four times as effective in destroy
ing sarcoma 180 in vitro. A marked fall occurs in 
the no. of white blood cells of mice exposed to either 
radiation, the min. occurring 4 days after irradiation.

F. A. A.
R ad iation  sensitiv ity  of “ P ho todyn .” G. Ko-

o e l  (Strahlenther., 1935, 54, 182—184; Chem. 
Zentr., 1935, ii, 3795).—“ Photodyn,” a haamato- 
porphyrin prop., is active only in the light. Its 
therapeutic use and a series of radiation experiments 
are described; it is most sensitive to yellow light.

H. N. R.
L iberation  of an  acetylcholine-like substance 

fro m  surv iv ing  nerve fib res du rin g  electrical 
stim u lation  in  vitro . G. B er g a m i (Boll. Soc. ital. 
Biol, sperim., 1936, 11, 275—277).—Stimulation of 
ncrve-fibrc (dog’s vagus or phrenic) in eserine- 
Ringer’s solution produces a substance which re
sembles acetylcholine in its action on leech-muscle 
preps. F. O. H.

Survival of ascarid  eggs a fte r cen trifuging .
H. W. B e ams and R. L. K in g  (Science, 1936, 84, 
138).—Centrifuging a t 1—4x l 05<7 does not kill 
eggs of A. suum. The killing of cells by centrifuging 
appears to be due to mechanical distortion or dis
ruption rather than to a disturbance of tho spatial 
relationship of their mol. parts. L. S. T.

C irculatory  and  v isual effects of oxygen a t 
th ree  a tm ospheres p re ssu re . A. R. B e h n k e ,
H. S. F o r b e s , and E. P. M o t l e y  (Amer. J. Physiol., 
1936,114, 436—442). R. N. C.

Effect of carbon  m onoxide on recovery  of frog 
skeleta l m uscle. J. B. H u r s h  (Amor. J . Physiol., 
1936, 114, 625—634).—Excess 0 2 consumption and 
recovery heat production of a stimulated muscle in 
air aro decreased by placing in 79% CO and 21% 0 2. 
The rate of fatigue is the same. Lactic acid (I) concn. 
is not increased, and the effect of CO is not diminished 
by CHoI'C 02H, indicating that CO does not inhibit 
oxidation of (I). R- N. C.

Insensible w ate r loss in  re la tio n  to  w ate r 
ingestion in  m an . J. F. H a l l , jun., and G. S. 
M cCl u r e  (Amer. J . Physiol., 1936,115, 670—678).— 
Rate of insensible perspiration is not increased by 
ingestion of H20  or 1 % NaCl, or by injections of 
pituitrin, which, however, produce increases after 
H20  ingestion. The rate is increased by ingestion 
of sucrose, and lowered by dehydration > 6% of the 
body-H20 . R- N. C.

T he periodic system  and  biological action. 
A. L e n d l e  (Chem.-Ztg., 1936, 60, 833—835).—A 
discussion.

Physiological effects of m in era l sa lts  in  n a tu ra l 
w a te rs . C. B. P o l la r d  (J. Amer. Water Works 
Assoc., 1936, 28, 1038—1043).—A review.

Skeletal changes in  ra ts  induced by a  d iet 
ex trem ely  poor in  inorganic sa lts . M. F . Cl a r k e , 
\  L B a s s in , and A. H. Sm it h  (Amer. J . Physiol., 
1936, 115, 556—563). R- N* C.

Sodium  deficiency [in an im als]. H. E. Him- 
w ic h , J. F. F a z ik a s , and M. A. S p ie r s  (Proc. Soc.
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Exp. Bio]. Med., 1036, 34, 450—451).—Dogs, de
prived of NaCI by intraperitoneal injection of glucose 
solutions, showed an increase hi blood-urea and 
-total solids, low serum-GT, and a  creatinuria.

W. 0 . K.
Colloidal p o tassiu m  com plexes.—See this vol., 

1338.
M echanism  of the  haem atopoietic action  of 

cobalt. J. M. Or t e n  (Amer. J. Physiol., 1936, 114, 
414—422).—Co increases the rate of formation of 
haamoglobin and erythrocytes without diminishing 
the rate of cell destruction. R. N. C.

Hypoglycsemic and  o th er actions of phospho- 
tu n g stic  acid, phosphom olybdic acid, and  allied 
substances. H. N. M u k h e r j e e  (Biochem. J., 1936, 
30, 1583—1585).—0-2—0-3 g. of phosphotungstic 
(I), phosphomolybdic, molybdic, or silicotungstic 
acids, or Na tungstate, Na vanadate, or N H, phospho- 
18-tungstate, fed by stomach tube to rabbits, has 
a hypoglycaemic effect comparable with 0-6 unit of 
insulin. Some of these, especially (I), have a diuretic 
action. The hypoglycoemic and diuretic actions of 
(I) were also tested on human diabetic patients, 
with positive results. The hypoglycemia lasts longer 
than tha t produced by insulin. These substances 
behave towards benzidine and alkaline phenol- 
phthalein like oxidising enzymes. F. A. A.

^Etiological stud ies on fo rm ation  of sk in  b lis
te rs  in  viscose w o rk ers . W. C. H u e p e r  (J. Ind. 
Hyg., 1936, 18, 432—447).—Blisters occurring on the 
fingers of doffers are caused by CS2 in the drip. 
Protective measures are indicated. J . N. A.

C hanges in  sk in  a fte r cau te risa tio n  w ith  d i- 
ch lorodiethyl su lphide and  m in e ra l acids. I.
D o r f f e l  and P o p p in g  (Virchow’s Arch., 1935, 
295, 1—20; Chem. Zentr., 1935, ii, 3945).

A. G. P.
Effect of dichlorodiethylsulphone on b ra in  

re sp ira tio n . R. A. P e t e r s  (Nature, 1936, 138, 
327—328).—The effect of (CH2C1-CH2)2S 02 on brain 
respiration in vitro resembles in detaii that of 
CH2I-C02H (A., 1935, 262). The change of lactic 
acid to AcC02H (1) is unaffected, but the further
oxidation of (I) is inhibited. L. S. T.

Effect of 2 : 4-d initrophenol (Therm ol) on the
gas m etabo lism  of pigeons. Z. Ca t a ld o  (Boll. 
Soc. ital. Biol, sperim., 1932, 7, 767—770 : Chem. 
Zcntr., 1935, ii, 3792).—Injection of 2 : 4-dinitro- 
phenol (I) (< 5  mg. per kg.) increases 0 2 consumption. 
Atropine has little influence on this action although 
the birds become less resistant. During the action 
of (I) the R.Q. indicates tha t sugar is first consumed 
and when this process is well advanced fats are 
affected. A. G. P.

Influence of tem p era tu re  on s tim u la tio n  of 
oxidation by  d in itro -, d ihalo-, and  trih a lo - 
phenols. M. E. K r a h l  and G. H. A. Clo w e s  (Proc. 
Soc. Exp. Biol. Med., 1936, 34, 567—569).—The 
stimulating action of 4 : 6-dinitro-o-cresol (I) on the 
eggs of Arbacia punclulata and Nereis limbata is 
max. at concns. of 4—8x H H J/, independently of 
the temp. The abs. increase is greatest and the 
relative increase least a t the higher temp. The

optimum % increase in 0 2 consumption of rat kidney 
slices in presence of 2 : 4 : 5-trichloro-, 2 : 4-di- 
chloro-, and 2 : 4 :  6-tri-iodo-phenol and (I) a t 20° is
>  at 37°. W. O. K.

T oxicity  and  action on guinea-p igs of synthetic 
/-cam phor. R. H a za rd  and R. L a e d k  (J. Pharm. 
Chim., 1936, [viii], 24, ] 18—120).—The toxicities 
of the three stereoisomeric camphors are in the 
order l> dl> d. W. 0. K.

D erivatives of p-amino-a-hydroxy-a-phenyl- 
p ropionic acid  [pharm acological p roperties].—
See this vol., 1377.

B iological analogy of bile acids and  sterols. 
Influence of bile sa lts  on g ro w th  and  m orpho
genesis of tadpoles. D. Z im m e t  (Arch. Sci. phys. 
nat., 1936, [v], 18, Suppl., 136—137).—Na glyco- 
and tauro-cholate accelerate growth and morpho
genesis in the same way as cholesterol. G. H. B.

Influence of am ino-acids on b lood-sugar regul
ation  in  dogs w ith  E ck  fistulse. L. K esztyus 
and J . M a r t in  (Arch. exp. Path. Pharm., 1936, 
182, 514—520).—Arginine, cystine, and tyrosine 
increase the blood-sugar of dogs with fistulaj. The 
inactivity of these NH2-acids in normal dogs is due 
to rapid decomp, in the liver. Injection of glycine 
into normal dogs produces a hyperglycaemia followed 
after 1 hr. by a hypoglycaemia, probably due to adren
aline- followed by a compensatory insulin-action.

F. O. H.
Role of choline in  rem ovab le shock in  the 

gu inea-p ig ’s h ea rt. S. W e n t  and K. L is s a k  (Arch, 
exp. Path. Pharm., 1936, 182, 509—513).—During 
anaphylactic shock (ox serum) in the isolated, sur
viving heart, perfusates acquire a slowing action 
(inhibited by atropine) on the frog’s heart but arc 
inactive on leech preps.; acetylation of the perfusates 
produces a typical acetylcholine activity (frog’s 
heart, leech). The choline content (to which the 
behaviour of the heart during shock is due) of the 
heart decreases after shock but the histamine content 
remains unchanged. F. 0 . H.

C om parative effects of pan creas and  choline on 
blood-cholesterol of depancreatised  dogs m ain
ta ined  w ith  insu lin . I. L. Gh a ik o f f  and A. Kap
la n  (Proc. Soc. Exp. Biol. Med., 1936, 34, 413— 
416).—Oral administration of raw pancreas to de
pancreatised dogs on a suitable basic diet increased 
their abnormally low blood-cholesterol, but choline 
in quantities >  the amounts present in the lecithin 
of the raw pancreas was without appreciable effect.

W. O. K.
Effect of acetylcholine on th e  blood-flow 

th ro u g h  the  s tom ach  and  legs of th e  ra t.  H.
N e c h e l e s , R . F r a n k , W. K a y , and E. R osenm an  
(Amer. J . Physiol., 1936, 114, 695—699). R . N . C.

B lood-am ylase response to  acetyl-fi-methyl- 
choline chloride i n  ra b b its . A . S c h if r in , L. 
T u c h m a n , and W. A n t o po l  (Proc. Soc. Exp. Biol. 
Med., 1936, 34, 539—540).—In rabbits there is usually 
but not always a marked increase in blood-amylase 
after intramuscular injection of acetyl-p-methyl- 
choline chloride. W. 0 . K.
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Chemical tran sm iss io n  of vagal effects to the 
small in testine. H. B u n t in g , W. J. M e e k , and 
C. A. Ma a sk e  (Amer. J . Pliysiol., 1935, 114, 100—
105).—Vagal stimulation results in the formation 
of an acetylcholine-like substance in the splanchnic 
area. I t  comes partly from the small intestine, 
from which it can be removed by perfusion.

R. N. C.
Action of the  n itrogenous bases of the  g astric  

juice on b lood-p ressu re , pancrea tic  secretion, 
and flow of b ile. S. A. K om arov  (Amer. J. Physiol., 
193G, 115, 604—609).—The arginine fraction from 
canine gastric juice exhibits a liistamine-like action 
on blood-pressure and pancreatic secretion. The 
lysine fraction increases blood-pressure and stimulates 
pancreatic and bile flow. The histidine fraction is 
without effect. R. N. C.

Physiological im portance in  n u tritio n  of 
methods of p rep a ra tio n  of foodstuffs. I. In 
fluence of ro a s tin g  w ith  coffee, coffee substitu tes, 
and s im ila r p roduc ts . B . B l e y e r , W . D ie m a ir , 
F. F is c h l e r , K. T a u f e l , F .  A r n o l d , and H. T h a l e r  
(Biochem. Z., 1936, 286, 408—428).—The production 
during roasting of coffee, chicory, wheat, etc. of hist
amine-like substances is detected chemically and 
confirmed by biological test on guinea-pig’s intestine.

P. W. C.
Action of ty ram in e  in  increasing  blood p re s

sure in  pallid  hypertension. H. A. I I e in s e n  and
H. J. Wole (Z. klin. Med., 1935, 128, 213—222;
Chem. Zentr., 1935, ii, 3945).—In chronic nephritis 
and in malignant nephrosclerosis, tyramine occurs in 
the blood. I t  is formed in kidneys by decarboxylation 
of tyrosine. A. G. P.

H um oral an ti-adrenaline regulation . B . T a r- 
iu s -W a h l b e r g  (Ivlin. Woch., 1935, 14, 793—795; 
Chem. Zentr., 1935, ii, 3789).—Rabbit and guinea- 
pig blood contains a substance which causes con
traction of the small intestine of guinea-pigs and a 
decreased blood-pressure in atropinisecl rabbits. 
It is dialysable and more resistant to boiling 0-5N- 
HC1 than to O-5-ZV-NaOH. The activity of the blood 
is increased by pre-injection of adrenaline.

A nti-pernicious anaem ia princip le in  stom ach.
I. M ethod to  im prove stom ach  p repara tions.
E. A. Gr e e n s f o n  (J. Amer. Med. Assoe., 1936, 106, 
266—271).—No response was produced by 40 g. of 
ventriculin mixed with 200 ml. of H20, 0-1 g. of 
pepsin (I), and dil. HC1 and incubated a t 38° overnight, 
when fed to a patient with pernicious anaemia in 
relapse. Depepsinised gastric mucosa produced a 
marked reticulocyte response in a case of pernicious 
anaemia. The activity was destroyed by incubation 
with (I) and HC1, but not with HC1 alone. Since a 
reticulocyte response was produced in a case of per
nicious anaemia by daily oral administration of 250 
ml. of normal gastric juice freed from (I) and since a 
single intramuscular injection of the concentrate of
540 ml. of normal gastric juice freed from (I) 
produced in 2 cases of pernicious anaemia reticulocyte 
crises of 24-5 and 21% and increases in the red cell 
count of 1 -8 and 1 -6 millions, respectively, it is 
concluded tha t (I) destroys the active principle of

th e  m u co sa  a n d  t h a t  th e  p resence  of a n  “  e x tr in s ic  
fa c to r  ” is u n n e c e ssa ry  in  th e  p ro d u c tio n  of th e  
p rinc ip le . N um . A b s . (wt)

C om parison of the  action of in su lin  and  of the 
hypoglycaemic p rincip le  of the  je junum  in  the  
pancreatectom ised  dog. F. R a t h e r y , A. C h o a y , 
and P. d e  T r a v e r se  (Compt. rend., 1936, 203, 206—
208).—Equiv. doses (tested on a rabbit) of an extract 
(cf. this vol., 1158) of the jejunum of the ox and of 
insulin injected intramuscularly produco almost 
identical decreases in the concn. of the blood-sugar of 
a depancreatised dog; the duration of action of the 
former is more prolonged. J . L. D.

C om parative effects of b a rb itu ric  acid deriv 
atives on iso lated  h ea rt. R. L. J o h n s t o n  (J . 
Pharm. Exp. Tlier., 1936, 57, 333—336).—Perfusion 
of tho isolated turtle heart with the Na salts of the 
following barbituric acid derivatives (concn. 0-0005J/) 
in Ringer’s solution a t p a 7-2—7-4 showed th a t the 
toxicity decreased in the o rder: ortal, amytal,
nembutal, evipal, phenobarbital, phanodorm, barbital.

J . N. A.
D etoxification of dendrobine by ‘ 1 sod ium  

am y ta l."  K. K. C h e n  and C. L. R ose  (Proc. Soc. 
Exp. Biol. Med., 1936, 34, 553—554).—Na amytal 
administered to rabbits poisoned by dendrobine 
hydrochloride can antidote up to 5 min. lethal doses 
of the alkaloid. W. O. K.

Anaesthetic p ro p e rtie s  of “ sod ium  ethylpentyl- 
m alony lth iou rea .” M. G. M u u n o s  (Proc. Soc. 
Exp. Biol. Med., 1936, 34, 506—507).—Na ethylamyl- 
thiobarbiturate (Na pentotlial) has a pharmacological 
action resembling its O-analogue (Na pentobarbital).

W. 0 . K.
E lim ination  of cobalt in  the  bile. F. Ca u jo l l e  

(Bull. Soc. C him . biol., 1936, 18, 1081—1090).— 
In dogs under chloralose anaesthesia 3-2% of aq. 
CoCla injected intravenously is eliminated rapidly 
in the bile. With a permanent fistula and no anaes
thetic tho elimination is less rapid. A. L.

Anaesthetic effects of fu ran  derivatives. V. E.
H e n d e r s o n  and A. H . R . S m it h  (J. Pharm. Exp. 
Thor., 1936, 57, 394—398).—Furan and its H.r , 
Me2, and dimethyltetrahydro-derivatives are of no 
clinical val. as anaesthetics; the first three produce 
fa tty  changes in the liver, a possible mechanism of 
which is discussed. J . N. A.

F ishes as te s t subjects for the  biological action 
of various substances an d  fo r the  determ ination  
of the  n a tu re  of u rease . N. K aw am oto  (J. Bio
chem. Japan, 1936, 23, 267—298).—Saponin, adrenal
ine, and atropine are readily absorbed through tho 
gills of carp in which they exert their characteristic 
action. The action on the blood-sugar of normal 
and dialysed aq. insulin thus administered indicates 
the presence of hyper- and hypo-glycaemic fractions. 
The gills are impermeable to  normal urease preps, 
but are permeable to tryptically digested preps., 
whilst on prolonged digestion the activity disappears; 
the data indicate that urease has a polypeptide struc
ture. F. O. H .

D estruction  of cardio-active glucosides by 
acids and  alkalis. F. T. v o n  B r ü c k e  (Arch. exp.



1416 BRITISH CHEMICAL ABSTRACTS.—A. XIX (70

Path. Pharm., 1936, 182, 444—451).—D ata of tho 
action of 0-05—0-liV-HCl and -NaOH and of 0-1% 
Na2C03 a t 37° on Digitalis glucosides, g- and k- 
strophanthin, and cymarin are tabulated. Tho 
glucosides are not affected by trypsin or pepsin but 
are inactivated a t gastric acidity and, very slowly, 
at duodenal alkalinity; decomp. occurs with 0-05— 
(HiY-NaOU a t 37°. F. O. H.

D ecurarising  substances. A. R o s e n b l u e t h , 
I). B. L in d s l e y , and R . S. M o r is o n  (Amer. J . Physiol., 
193G, 115, 53—08). R . N. C.

E sm odil, a  new  v ag u s-stim u lan t. G. H ec h t  
(Klin. Woch., 1935, 14, 957—958; Chem. Zentr.,
1935, ii, 3945).—Esmodil, CH2:C(OMe)-CH2-NMe3Br, 
is not enzymically decomposed in the organism 
and is stable in dil. alkali but not in dil. acid. Physio
logical activities are described. A. G. P.

P harm acolog ical ac tion  of co riam y rtin . (A). 
A. H . M a l o n e y , (b ). E. E. Sw a n s o n  and K. K. 
Ch e n  (J. Pharm. Exp. Ther., 1930, 57, 361—375; 
410—418).—(a ) The min. lethal doses of coriamyrtin 
(I) for the frog, rabbit, and ra t are 10, 0-4, and 1 mg. 
per kg., respectively. (I) increases the blood-sugar 
of the rabbit by 13%, has very little effect on blood 
pressure, but powerfully stimulates respiration. (I) 
is very toxic, and resembles picrotoxin in its action, 
which is of very short duration.

(b ) (I) abolishes anacthesia and wakens animals 
under tho influence of a barbiturate. Na amytal is 
far more effective in combating (I) poisoning than is 
(I) in counteracting'Na amytal poisoning.

J . N. A.
S tereo isom eric  n a tu re  of oxidation an d  fer

m en tation . G. A. G a u s e  (Nature, 1936, 138, 245—
240).—Tho fermentations of glucose by different 
micro-organisms aro more strongly depressed by l- 
tlian by ¿-nicotine, but the oxidations aro more 
strongly depressed by the ¿-form. In green algso 
oxidations aro direct and sensitive to ¿-nicotine 
poisoning, but in the frog, fowl, green linnet, etc. 
oxidations are coupled with fermentations and aro 
more sensitive to the action of Z-nicotine. The action 
of the optically-active nicotines on tho metabolism 
of mouse tissue is also described. L. S. T.

Effect of a trop ine  an d  p ilocarp ine on th e  
em pty ing  tim e of th e  h u m an  stom ach. R. C.
H e r r in  (Amer. J . Physiol., 1930, 115, 104—112).

R. N. C.
Effect of a trop ine  and  p ilocarp ine on g as tric  

em pty ing  in  n o rm a l and  denervated  dogs. R. C.
H e r r in , A. R a b in , and E. A. B achhttber (Amer. 
J . Physiol., 1930, 115, 113—120). R. N. C.

B lood-sugar level afte r ad m in is tra tio n  of pilo
carp ine, a trop ine , an d  acetylcholine. M. C.
H r u b e t z  (Amer. J . Physiol., 1930,114, 551—554).— 
Pilocarpine (I) raises blood-sugar (II) in rats, the max. 
occurring in 15 min. Atropine lowers (H), the max. 
effect occurring in 90 min., and inhibits the effect 
of (I). Acetylcholine lowers (II), the min. val. being 
readied in 20 min. R. N. C.

A ction of d ru g s  on choline esterase  of b ra in . 
F . B e r n h e u i  and M. L. C. B e r n h e iii  (J . Pharm. 
Exp. Tlier., 1930, 57, 427—430).—Choline esteraso

(I) is greatly inhibited by very small concns. of mor- 
pliino and a^omorphine, and it is suggested that these 
and possibly other centrally acting drugs may cause 
accumulation of acetylcholine in brain by inhibiting
(I). In most animals the activity of (I) per mg. of 
dry wt. is greater in the brain than in the serum.

J. N. A.
C om parative action  of m ethylephedrine and 

ephedrine . I. System ic effects. II . Bronchial 
effects. C. P a k  and B. E. R e a d  (Quart. J. Pharm., 
1930, 9, 235—255, 250—207).—!. Tho circulatory 
effect of methylephedrine (I) is similar to but <  that 
of ephedrino (II). (I) has an inhibitory effect (probably 
due to pressor action) on respiration but not the 
secondary accelerating action of (II). (I) docs not
stimulate the central nervous system, whilst the 
toxic effect' on rabbits and dogs and dilation of the 
pupil are <  those duo to equal doses of (II). Other 
differences in pharmacological action are described.

II. The bronchial dilator effect of (I) in anaesthetised 
cats is slower than, but tho intensity and duration arc 
approx. equal to, th a t of (II). (I) and (II) in concns.
of 10‘2—10‘3% respectively dilate and constrict the 
isolated bronchioles. F. 0. H.

S u b stitu ted  hydroxybenzyl alcohols.—See this 
vol., 1374.

E xcretion  of “ sk io d an ,"  “ d io d rast,"  and 
"  h ip p u ran  ” by  the  dog. K. A. E lsom, P- A. 
Bott, and E. H. Shiels (Amer. J . Physiol., 1930, 
115, 548—555).—Skiodan excretion is independent 
of its concn. in tho plasma, and consistently <  that 
of crcatinino (I) by approx. 10%. Diodrast and 
hippuran cxcretions depend on their concns. in the 
plasma. Their clearances are approx. equal to that 
of (I) a t high but greater at low plasma-I.

R. N. C.
Effect of v a rio u s poisons on th e  m ovem ent of 

ch lo ride  ag a in s t concen tration  g rad ien ts  from 
in testin e  to  p la sm a . R. C. I n c r a h a m  and M. B. 
V is s c h e r  (Amer. J . Physiol., 1930, 114, 081—087).— 
Removal of Cl' in presenco of S04" is abolished by 
Na3As03, NaF, H2S, HgCl2> and NaCN, in presence 
of which Cl' moves into tho intestine; the increases 
in [Na*] and [S04"] aro also abolished or reversed. 
Impermeability of the intestinal epithelium to bi- 
or multi-valent anions is apparently a condition for 
its performing osmotic work on Cl'. R. N. 0.

[Pharm acological] ac tion  of arsen ic  and  anti
m ony. H. A. O e l k e r s  and E. V in c k e  (Arch. exp. 
Path. Pharm., 1930, 182, 499—503).—The in-vivo 
(rabbits) reduction of oxalacetic to fumaric acid is 
inhibited by KAsO, and K  Sb tartrate (cf. Szcnt- 
Gyorgyi et al., A., 1935,1400), wrhich also diminish the
0 2 consumption of liver tissue in vitro. Thus the 
toxic action of As and Sb is mainly due to disturbances 
of tissue- and organ-metabolism. F. O. H.

Influence of v itam in  deficiency on the  resist
ance of r a ts  to  n eoarsphenam ine, m ercuro- 
chrom e, pernocton , a n d in su lin . R. W ie n  (Quart. 
J . Pharm., 1930, 9, 208—297).—Tho resistance to the 
toxicity of the three drugs is diminished by deficiency 
of vitam in-^, -B complex, or -I) ; tha t to insulin, 
as indicated by the blood-sugar curve after injection
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of 0-5 unit per kg., is unaltered by deficiency of -A 
or -D whilst with JS-avitaminosis, rats (which have 
normal fasting blood-sugar vals.) are more sensitive 
owing to a retardation in the recovery process.

F. 0 . H.
Antidotal ac tion  of m agnesium , hydrazine, and 

phenylhydrazine th ioaceta tes, and  hydrazine su l
phate in  m e rc u ria l po isoning. G. De Nrro (Boll. 
Soc. ital. Biol, sperim., 1936, 11, 323—324).— 
Enteral, but not parenteral, administration has a 
significant antidotal action. F. 0. H.

L im itation of fluorine toxicosis in  the r a t  w ith  
alum inium  chloride. G. R. S h a r f l e s s  (Proc. Soc. 
Exp. Biol. Med., 193G, 34, 562—564).—The toxic 
effect of NaF per os on tho growth and teeth of young 
rats is antagonised by the addition to the diet of 
small quantities of A1C13. W. 0 . K.

Poisoning by vapours of bery llium  oxyfluor- 
ide. I. G e l m a n  (J. Ind. Hyg., 1936, 18, 371—379). 
—The toxic effects in man include fever followed 
after %—5 days by lung lesions. The symptoms differ 
from those observed in cases of poisoning by F, HF, 
SO,, or Be oxyfluoride in the form of dust.

J . N. A.
Lead abso rp tion  in  m an . III . B lood-pres- 

sure observations. E. L. B e l k n a p  (J. Ind. Hyg., 
1936, 18, 3S0—390).—The average blood pressures of 
SI workers with a heavy Pb absorption varied within 
normal limits, but tended to decrease slightly over a 
period of 1—5 years. There was no significant 
increase in systolic or diastolic pressure. J . N. A.

Lead in  m uscle and  sk in  of ca ttle  show ing 
saturn ism . K o h n -A b r e s t  (Bull. Acad. vet. France, 
1936, 9,122—123).—Muscles from 3 cattle slaughtered 
on accotmt of saturnism contained only traces of Pb, 
but the skins contained 25—40 p.p.m., vals. similar 
to those reported in fatal cases of saturnism in human 
beings, N itr . A b s . (m)

Toxicology of selenium . I. D istribu tion  of 
selenium  in  acute and  chronic selenium  poison
ing. II . U rin a ry  excretion of selenium . H. C.
D u d l e y  (Amer. J. Hyg., 1936, 23, 169—180, 181—
186).—I. In  acute or clironic poisoning induced by 
feeding inorg. or org. Se compounds Se was found 
throughout the whole organism. The Se was dis
tributed by the blood, being held chiefly in a protein- 
like complex. The serum, plasma, and fibrin did 
not contain Se, but it was present in the centrifuged 
corpuscles and the clot. I t  was largely deposited 
in the liver, kidneys, and spleen in acute cases and in 
the liver and kidneys in chronic cases. The amounts 
present in the bile and urine indicated that excretion 
was mainly by hepatic and renal routes. In the urine 
the Se was present as an E t20-sol., volatile compound. 
In chronic cases in pigs, 8— 20 p.p.m. of Se were found 
in the hoofs.

II. The urine of men engaged in or near the ex
traction and processing of Se from electrode slimes in 

Cu refinery contained up to 0-069 p.p.m. of Se. 
The urinary Se in different individuals showed no 
correlation with tho intensity of the symptoms.

N u t r . A b s . (m)

M onstrosities  produced  by  the  in jection of 
selen ium  sa lts  in to  h en s’ eggs. K. W. F r a n k e , 
A. L. M o x o n , W. E. P o l e y , and W. C. T u l l y  (Anat. 
Rec., 1936, 65, 15—22).—Tho monstrosities resemble 
those produced when the hens aro fed on wheat con
taining Se. As, F , and Pb in sublethal doses have 
no such action. R. N. C.

In h ib itin g  effect of su lp h u r in  selenised soil 
on tox icity  of w heat to  r a ts .—Sec B., 1936, 1011.

Toxicological detection of hydrocyanic acid. 
D etection of poisoning by very  sm a ll am oun ts 
of hydrocyanic acid. P. R. Or e l l a  (An. Farm. 
Bioquim., 1935, 6, 1—11; Chem. Zentr., 1935, ii, 
3804).—HCN is best fixed for toxicological analyses 
by means of AgNOiV The formation of HCN in 
normal tissues by putrefaction or by the action of 
H2SO,1-H 2CrO,1 does not occur. J. S. A.

Toxicity  of dioxan. H. H. S c iir e n k  and W . P. 
Y a n t  (J. Ind. Hyg., 1936, 18, 448—160).—A remuiA 
of work by various investigators. Animal experi
ments show that the toxicity of dioxan when absorbed 
through tho skin, inhaled, ingested, or given by sub
cutaneous or intravenous injection is comparatively 
low, but large doses cause serious harm, the principal 
damage being to the kidneys and liver. J . N. A.

Toxicology of D o  ris .—See B., 1936, 1013.
L actucarium . II . E nzym es of the  sap  of 

iAictuca virosa. K. H. B a u e r  and K. B r u n n e r  
(Pharm. Zentr., 1936, 77, 598—601; cf. A., 1929, 
1181).—The fresh sap darkens unless placed immedi
ately in 96% EtOH. The EtOH ppts. amongst 
other substances two oxidases, a tyrosinase and a 
laccase, which are almost or entirely absent from the 
commercial dried sap (lactucarium). R. S. C.

Enzym es in  ontogenesis (O rthop tera). II . 
The indophenol oxidase. J. H. B o d in e  and E. J . 
B o e l l  (J. Cell. Comp. Physiol., 1936, 8, 213—230).— 
The indophenol oxidase (I) content of grasshopper 
eggs has been determined throughout development. 
The CN'-sensitive respiratory mechanism of tho 
eggs is dependent on, whilst (I) activity is independent 
of, organisation in the cells. Respiration during 
diapause is insensitive to CN', and is unaffected by 
grinding. As (I) activity shows no diminution during 
this period, there can bo no relation between tho 
normal functioning of (I) and its action in tho in- 
vitro oxidation of ^-C6H4(NH2)2. E. A. H. R.

O xidation  p ro d u c t of pyrocatechol w hen oxid
ised  by  m ean s of ty rosinase . H. W a g r e ic h  and 
J . M. N elso n  (J. Biol. Chem., 1936, 115, 459—465).— 
Two O atoms aro concerned in the oxidation of 
o-C,.H1(OH)2 (I) in the presence of tyrosinase (II) 
over tho p,t range 4-3—8. If the reaction is carried 
out in tho presence of NH2Ph, a dianilinobenzoquinone
(III) is formed, and 3 O aro used, over the p,t range 
4-3—7. If  NH2Ph is added to the oxidised (I), (111) 
is formed, one 0  being consumed; this reaction is 
catalysed by (II). The data indicate that the initial 
oxidation of (I) involves 2 O per mol. F. A. A.

P erox idases. III . P o ten tiom etric  d e te rm in 
ation  of activity . B. B. D e y , S. R e n g a c h a b j , and 
M. V. S ith a r a m a n  (J. Indian Chem. Soc., 1936,
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1 3 , 390—398).—The titration of mixtures of quinol 
and H20 2 against Ce(S04)3 cannot be followed 
potentiometrically (cf. A., 1929, 783; 1930, 727) 
although H20o can be determined alone in HC1 or 
AcOH. In "determining the peroxidase (I) concn. 
in plant sap (A., 1931, 1455) this method cannot 
be used because the reducing substances in sap are 
oxidised. Na2S20 3 and K2Cr20 7 can be employed 
successfully to determine quinol potentiometrically 
and hence to arrive at the (I) concn. J . L. D.

P oisoning  w ith  copper and  reactivation  in  
enzym ic ox idation -reduction . B. A n d e r s s o n  (Z. 
physiol. Chem., 1936, 242, 205—209).—Although 
partly purified cozymase (I), xanthine, and uric acid 
reactivate the Schardinger enzyme system after 
poisoning with CuS04 (cf. Wagner-Jauregg et al., 
this vol., 895), no reactivation is produced by highly 
purified (I). W. McC.

C atalytic action of lactoflavin-5 '-phosphoric 
acid. Synthesis of th e  yellow enzym e. R . K u h n  
and H. R u d y  (Ber., 1936, 69 , [5], 1974—1977).— 
Synthetic lactoflavin-5'-phosphoric acid reacts in 
neutral solution with the colloidal carrier of Warburg’s 
yellow enzyme forming a non-fluorescent, non-di- 
alysable chromoprotein resolved into its components 
by dil. acid. The product catalyses the oxidation of 
the Neuberg or Robison ester, measured by decolor- 
isation of methylene-blue or absorption of 02, in 
exactly the same manner as the natural material. 
The theory tha t an enzyme consists of a colloidal 
carrier and a chemically active group is thus strongly 
supported and the very sp. type of union is shown by 
the necessity for •PO(OH)2 a t 5' and the flavin nucleus 
and NH at 3 for partial union with the carrier.

H. W.
C om ponents of dehydrogenase sy stem s. X III. 

N on-identity  of alcohol- and  triosephosphoric  
acid-apodehydrogenases. H. v o n  E u l e r , E . 
A d l e r , and S. K y r n in g  (Z. physiol. Chem., 1936, 
242, 215—224; cf. this v o l . / 1150).—The apo- 
dehydrogenaso (I) obtained from yeast maceration 
juice by fractional pptn. with (NH4)2S04, and supple
mented with cozymase (II) and flavin enzyme, 
specificallydchydrogenates EtOH anaerobically [meth
ylene-blue (III) as acceptor] but has no action on 
dihydroxyacetonephosphorie acid (IV). Hence (I) 
of EtOH is not identical ■with (I) of (IV) although 
both always occur together in non-purified enzyme 
preps. Both apodehydrogenases combine speci
fically with (II), which carries H from the donator 
to the acceptor system. Decolonisation of (III) with 
hexosediphosphoric acid as substrate occurs only 
when zymohexase and (I) of (IV) are present together.
(I) specificity probably extends to triosephosphoric 
acids other than (IV) and hence is significant for the 
oxidation-reduction mechanism of alcoholic ferment
ation. W. McC.

Enzym ic dehydrogenation of trideu teroacetic  
acid. R. S o n d e r h o f f  and H. T homas (Naturwiss., 
1936, 24, 570).—Tho oxidation of CDvC02Na by
02 in presence of yeast cells proceeds at f  of the rate 
observed with NaOAc. In  both cases some of the 
acetate is incorporated into the cells as carbohydrate 
and fat, whilst succinic acid is also formed. During

the oxidation of (CD3-C02)2Ba citric acid is formed. 
The succinic acid is not pure (CD2-C02H)2, but some 
replacement of D with H occurs. Similarly the citric 
acid contains a lower ratio of D/H than corresponds 
with H0-C(CD2-C02H)2-C02H. This confirms the 
theory of Wieland and Sonderhoff. W. 0. K.

A m ylase system  of rice  g ra in  du rin g  ripening ' 
an d  g erm in a tio n . K. V. G i r i  and A. S reeniva san  
(Nature, 1936, 138, 406— 407).—Rice grain contains 
both a- and [3-amylases, which are differentiated by 
their hydrolysis of amyloamylose and by their pu 
optima a t 7-0 and 4-6, respectively. Both enzymes 
are present in dormant seed, largely in a condition 
not extractable by H20 , but extractablc in an active 
state by P 0 4'"  buffer a t p a 7-0. a-Amylase becomes 
inactive as ripening advances and then active again 
during germination. The view th a t amylase arises 
only during germination of the grains (A., 1933, 
1343) is untenable. L. S. T.

Enzym ic s tud ies on cereals. V. Saccharify
ing  am ylase of rice . VI. Saccharifying amyl
ase of w ell-cleaned  rice . G. Y am a g ish i (J*Agrie. 
Chem. Soc. Japan, 1936, 12, 783—792, 793—799).—
V. The optimum p n of the saccharifying amylase
(I) (obtained by extraction with H 20  at approx.
0° for 10 hr.) from unhusked and uncleaned rice and 
rice bran are 5-0, 4-7, and 6-6, respectively. Puri
fication by dialysis or pptn. with EtOH moves the 
optimum more to the acid side. The optimum temp, 
for (I) is 45°. (I) is heat-sensitive.

VI. The optimum p a vals. of (I) extracted from 
well-cleaned rice flour with NaCl or papain solutions, 
and then purified by dialysis or pptn. with EtOH, are
4-5 and 4-3, respectively. In  the outer part of the 
grain nearly all of (I) is readily sol. in H20 , but in the 
inner part it is present in an insol. form as (I)-zymo- 
gen. J . N. A.

Inulinase. N. K . I y e n g a r  and M. Sreentvasaya 
(Proc. Indian Acad. Sci., 1936, 4, B, 171—177).— 
Active props, of inulinase (I) are obtained from 
species of Aspergillus growing on an artichoke 
medium. P 0 4'"  stimulates the production of (I) by 
the mould. The preps, may be dried by COMe.,, 
and (I) is extracted from the dried material by PliMe- 
saturated H20 . The content and activity of (I) 
in dried preps, and extracts arc directly related to their 
P but not to their total or NH,-N contents.

A. G. P.
M altase activ ity  of the  b lood-serum  of various 

species. R. H. B a r n e s  and E. M. MacK a y  (Amer.
J . Physiol., 1936, 114, 534—537).—Sera from a no. 
of species show maltase activity, which explains why 
insulin hypoglycsemia is relieved by maltase or gly
cogen in these species only. R. N. C.

P-G lycuronosidase. I l l ,  IV. G. O s h im a  (J. 
Biochem. Japan, 1936, 23, 305—311, 311—318; 
cf. A., 1935, 402).—III. The enzyme is prepared from 
autolysed extracts of ox spleen by adsorption on 
kaolin a tp n 2-6—4-4 and elution with J//15-Na2H P04.

IV. The optimum p„ is 5 0—5-2 with menthol 
glycuronate in OAc' buffer as substrate, the reaction 
being unimol. and having an average temp, coeff. 
of 2-66 a t 30—45° and a heat of inactivation of 36-34
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kg.-cal. Ultra-violet irradiation inhibits whilst addi
tion of neutral salts accelerates the hydrolysis. 
The inhibitory action of malic, tartaric, and citric 
acids and the accelerating action of AcOH, EtCO,H, 
Pr°C02H, and lactic acid are correlated with the 
presence or absence of ¡3-OH. F. 0 . H.

G lucosulphatase, an  enzym e decom posing su l
phuric e s te rs  of su g a rs . T. S od a  (J. Fac. Sci. 
Tokyo, 1936, I, 3, 149—222).—Data indicating the 
content of glucosulphatase (A., 1933, 534), phosphat
ase, and phenolsulphata.se in various classes of 
molluscs are tabulated. Glucosulphatase (optimum 
pa approx. 5; reaction consts. of purified preps, 
given) has a temp, coeff. of approx. 2 over the range 
15—30°, is rapidly inactivated at 80°, and is inhibited 
to varying extents by sugars and their derivatives 
(A., 1933, 749; 1934, 560). The physiological role 
of the enzyme is discussed (see also A., 1934, 520; 
this vol., 378). F. O. H.

Reduction of cozym ase. E . A d l e r , H . H e l l - 
s t r o m , and H . v o n  E u l e r  (Z. physiol. Chem., 1936, 
242, 225—249; cf. this vol., 1150).—Cozymase (I) 
is converted by alkaline N a^O ,, into a yellow sub
stance (II) (absorption max. a t 360 ni|z) which is 
quantitatively reconverted into (I) on neutralising or 
acidifying. N a^O ., a t p H 7-5—8-0 and sp. apo- 
dehydrogenase (III) in presence of a H  donator con
vert (I) into dihydrocozymase (IV) with intermediate 
transient production of (II). When (IV) is acidified 
20% is reconverted into (I) and 80% into an inactive 
substance. (IV) is completely reconverted into (II) 
by flavin enzyme in presence of 0 2 and by sp. (Ill) in 
presence of H  acceptor (MeCHO). (I) is not reduced 
by Zn in O-liY-NaOH but is rapidly attacked in N- 
NaOH with production of a yellow colour. (IV) is 
not attacked by 0-1 Ar-NaOH at 100° in 30 min. 
but is slowly reconverted into (I) on keeping, the p n 
optimum for the change being 6. (II) rapidly reduces 
methylene-blue and AgN03, whereas (IV) reduces 
AgN03 only very slowly. Possibly the reduction 
of (I) to (IV) takes place at the NIC linking which 
joins the C5H 5N group to the rest of the mol. This 
linking is probably the only one in the mol. which 
is unstable to alkali and is also partly responsible 
for the fermenting power. W. McC.

R e-phosphorylation in  presence of cozymase.
II. v o n  E u l e r , R. V e s t in , and H. H e iw in k e l  
(Svensk Kcm. Tidskr., 1936, 48, 176—183).—In the 
system, dialysed and aged muscle extract (rabbit)- 
Mg-phosphocreatine (I), a pyrophosphate (II) frac
tion is formed by use of (I) in presence of a sufficient 
amount of a cozymase prep. (III). This action is 
observed with all samples of (III), independently of 
method of prep, and degree of purity with the ex
ception of those purified by pptn. with EtOAc from 
MeOH-HCl. Products isolated as Ag salts from
(III) inactivated by boating with alkali are capable 
of forming (II). Apparently only 20—25% of (III) 
is utilised in production of (II). Yields are not in
creased by increase in temp, or concn. of (I) or (III) 
or by diminishing the acidity of the solution. Re- 
esterifieation takes place rapidly. The (II) pro
duced is freed from a large excess of (I) and (III) by 
pptn. with metals as used in the isolation of adenosine

triphosphate (IV). I t  is not formed by the addition 
of the P20 7 group to tho cozymase mol. ; possibly it 
contains (IV). The substance which acts as sub
strate in the formation of (II) is probably not identical 
with cozymase. H. W.

Cozym ase pyrophosphate . O. M e y e r h o f  and 
W. K ie s s l in g  (Naturwiss., 1936, 24, 557—558; 
cf. this vol., 1026).—Cozymase pyrophosphate (I) 
has been prepared in purer form ; there are 8 N in the 
mol. to 4 P  and 25 C. (I) is not deaminated by 
inactivated muscle extract. Fermentation by washed, 
dried yeast is activated more by (I) than by the same 
amount of cozymase. E. A. H. R.

C haracterisa tion  of sugarphosphoric  acids and  
constitu tion  of the pentosephosphoric acid from  
cozym ase.—See this vol., 1364.

G lyoxalase an d  i ts  co-enzym e. III . M echan
ism  of th e  action of g lu ta th ione as co-enzym e.
S. Y a m a z o y e  (J. Biochem. Japan, 1936, 23, 319— 
334; cf. this vol., 895).—Before conversion into lactic 
acid (I) and in presence of glyoxalase, AcCHO com
bines (1 :1 ) with glutathione (II). The compound 
AcCHO-(II) (isolated as a crude prep., stable to I) is 
stable in acid solution, decomp, in neutral or, more 
rapidly, alkaline media to (I)-f-(II), a reaction cata
lysed by glyoxalase. In absence of glyoxalase, 
AcCHO and (II) form a labile complex, readily 
hydrolysed in neutral or alkaline media to AcCHO and
(II) [(I) is not formed] and decomposed by I.

F. O. II.
O ptical p ro p e rtie s  of fe rm en ta tion  lactic acids.

IV. N ew enzym e racem iase  w hich reveals 
racém isa tio n  of lactic  acids. H. K a t a g ir i and 
K . K it a h a r a  (J. Agric. Chem. Soc. Japan, 1936, 12, 
844—852).—With Lactobacillus plantarum and L. 
'pentoaceticus (¿¿-formers) in a medium containing 
PliMe and Ca lactate, the velocity of racémisation 
was high and identical for both forms of the acid. 
Racémisation of d- or /-lactic acid or selective decomp, 
of the r-acid was never observed with L. Saké (in
former) and Leuconostoc niescnteroides (Z-former), 
even in their resting state. The activity of racemiase 
is only slightly affected by PhMe, but it is sensitive 
to high temp, (inactivated at 80°). J . N. A.

S ubstance con tro lling  hydro lysing  and  syn
th esis in g  actions of lipase. I. R. I t o h  (J. Bio- 
chcm. Japan, 1936,23,299—304).—A detailed account 
of work already noted (this vol., 895). F. O. H.

Influence of m onochrom atic  lig h t on action of 
the  fa t-sp littin g  enzym e in  yeast. R. M u r a k a m i 
(J. Agric. Chem. Soc. Japan, 1936, 12, 709—713).— 
The rate of hydrolysis of castor oil by the enzyme 
from yeast is increased in monochromatic light, 
the effect increasing with X. The rate of hydrolysis 
is inversely oc light intensity. J . N. A.

A bsolute ac tiv ity  of choline esterase . L. H.
E a sso n  a n d  E . St e d m a n  (P roc. R o y . Soc., 1936, B, 
121, 142— 164).— T ho re la tiv e  ra te s  a t  w h ich  cho line  
e s te ra se  (I) hy d ro ly ses choline e s te rs  h av e  been  co m 
p a re d  w ith  th e  r a te s  fo r th e  n o n -en zy m ic  h y d ro ly s is . 
T h is  la t te r  r a te  a p p ro x . oc [OH'J a n d  decreases 
w ith  increase  in  th e  size of th e  a lip h a tic  acy l g ro u p . 
T h e  r a te  o f enzym ic  hy d ro ly sis , w ith  n -ac id s, in -
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creases with the size of the acyl group, but the intro
duction of a side-chain diminishes the rate. The in
fluence of p n on (I) depends on the substrate. For 
most esters the p n optimum is > 8. Within the range 
Ph 6-8—8-0 the hydrolysis of benzoylcholine is un
influenced by p n. The inhibitory action of xniotine
(II) on (I) is const, for the different substrates.
(II) is unstable in aq. solution. Prostigmine is stable,
and its inhibitory action is used to determine the abs. 
rate of activity of (I). Under nearly optimal con
ditions one active centre of (I) hydrolyses 3500 mols. 
of butyrylcholine and 1490 of acetylcholine per sec. 
The following p¡-bromoethyl esters were prepared : 
fórmale, b.p. 147—148°; propionate, b.p. 170—175° 
(slight decomp.), 73—74°/16 mm.; n-, b.p. 82-5°/ll 
mm., and iso-butyrate, b.p. 79°/ll mm. The p- 
bromoethyl esters with a slight excess of NMc3 
gave formyl-, m.p. 142°, propionyl-, m.p. 146°, n- 
butyryl-, m.p. 100—101°, and isobutyryl-, m.p. 127°, 
-choline bromide. E. A. H. R.

O ptical specificity and  activation  ol arg in ase .
S. E d l b a c h e r  and A. Ze l l e r  (Z. physiol. Chem., 
1936, 242, 253—260).—Argüíase (I) in concns. 
usually employed hydrolyses ¿-arginine (II) but 
not ¿-arginine (III) but when the concn. is greatly 
multiplied (e.g., 1000-fold) (III) also is quantitatively 
converted into urea and ornithine. The (I) of 
pigeon’s muscle and kidney and hen’s kidney is 
activated by Mn” , the action on (II) but not th a t on
(III) being affected. NH2-acids (ornithine>lysine>
glycinoalan ine) check the action of (I) on (II) and
(III). W. McC.

P ro teo ly tic  enzym es of sp ro u ted  w heat. II .
J . D. M o u n f ie l d  (Biochem. J ., 1936, 30, 1778— 
1786; cf. this vol., 637).—In germinating wheat 
seeds proteinase (I) activity increases tenfold in 7 
days at 18° after a lag of 2 days. When the seeds are 
stored in the dark a t 18° power to develop (I) activity 
on germination steadily decreases, the decrease 
amounting to about 67% hi 2 years. In  aq. solution 
all dipeptidase (II) activity is lost in 5 days a t 18° 
but in 45% aq. glycerol (III) the original level of 
activity is maintained for 21 days. (I) is stable a t pa 
4 and 6 but is destroyed a t p a 8 in < 3  days a t 18° 
and (II) is fairly stable at p a 6 and 8 but is destroyed 
a t once at pa 4. (Ill) probably acts by maintaining 
the original p a of 6 ; in aq. extracts the p K falls to
4—5 in 1—2 days. NaCN activates (I) and (II), 
the increase in activity being about 60% for (I) with 
edestin as substrate (max. requirement of NaCN
0-001Í1/), the optimal p a being shifted from 4-1 to
4-8. (II) is less affected but the optimal p„ is shifted 
also from 7-3 to 7-8 with leucylglycine as substrate 
and from 7-9 to 8-1 with glycylglycine. Wl McC.

Pro teo ly tic  enzym es in  th e  tape w o rm . I. A. 
Sm o r o d in c e v  and K, V. B e b e s c h in  (Bull. Soc. 
Chim. biol., 1936, 18, 1097—1105).—Glycerol ex
tracts of Taeniarhytichus saqinatus and Taenia 
solium contain pepsin, trypsin, and cathepsin, the 
tryptic action of extracts of the former being > ,  and 
the peptic action < ,  th a t of the latter species. No 
activation of the cathepsin occurred with H 2S.

A. L.

Selective ac tion  of gentian-v io let on enzymes.
A. Y. W e l l s  and N. P. Sh e r w o o d  (J. Infect. Dis.,
1934, 55, 356—359).—Gelatinases from Gram-positive 
bacteria were more easily inhibited by gentian-violet 
(1 : 400) in acid media than were those from Gram- 
negative bacteria. Enzymes from the latter liquefied 
the larger amounts of gelatin. All the enzymes 
were more active in alkaline media. Ch . Abs. (p)

G eneral n a tu re  of catheptic  enzymes. M.
B er g m a n n  and J . S. F r u t o n  (Science, 1936, 84, S9— 
90).—A discussion and interpretation of the dual 
enzyme system of catheptic enzymes. L. S. T.

C onditions for the  action  of cathepsin  in  the 
tissu es  of the  reg en era tin g  o rg an s of amphibia.
V. N. Or e c h o v it sc h  (Biochem. Z., 1936, 286, 
285—289).—H2S does not activate the cathepsin (I) 
of regenerating tissues. Cysteine (II) activates the 
(I) of normal tissues strongly and, to a smaller 
extent, that of regenerating tissue. With max. 
activation, the hydrolysis of gelatin by extracts of 
regenerating tissues is >  tha t by extracts of normal 
tissue. The intensity of autolysis of normal 
tissues with max. (II) activation is <  that of the 11011- 
activated autolysis of regenerating tissue.

P. W. C.
D ete rm ination  of peptic activ ity . III. H.

E s c h e n b r e n n e r  (Pharm. Ztg., 1936, 81, 967— 
969; cf. this vol., 520).—-The possible influence of the 
hydrolytic products on the course of proteolysis by 
pepsin is discussed. Evidence of inhibition could not 
be obtained from the effect of dialysis or addition of 
peptones on peptic digestion. Polarographic examin
ation indicates that peptic hydrolysis produces only 
slight changes in the protein substrate. F. 0 . H.

A ctivation of pan crea tic  try p s in . F. M o c o r o a  
(Anal. Fis. Quim., 1934, 32, 748—756).—From a 
study of the rates of activation it is concluded that 
activo trypsin (I) is formed from trypsin and kinase, 
and tha t its formation is influenced by their concn. 
and by temp. (I) combines with prokinase to give 
a kinase. F. R. G.

Specificity of u rease . R . B o n n e t  and R . R aza- 
f i m a h e r y  (Enzymologia, 1936, 1, 55—59).—Heated 
and unheated urease show no difference in hydrolysing 
various substituted ureas, amides, and cyanates. 
Urease is very sp. E. D. Y.

In h ib ito ry  effect of ph lo ridzin  and  phloretin 
on kidney phosphatase . H . K a l c k a r  (Nature, 
1936, 138, 289).—The inhibitory effect of phloretin 
on the action of kidney phosphatase is approx. 3 to 4 
times tha t of phloridzin. L. S. T.

M etabolism  of the  h u m an  p lacenta. O. B u s s e  
(Z. physiol. Chem., 1936, 242, 271—279).—The plac
enta contains a phosphatase (I) the activity of which 
depends on the substrate concn. (max. with 0-1583/- 
glycerophosphate a t p a 9). (I) is slightly activated
by Mg", strongly inhibited by cysteine, unaffected 
by NaF, EtOH, and COMe2, and partly purified by 
fractional pptn. with EtOH. The (I) content of the 
ripe placenta is >  tha t of the unripe and that 
of the liver, kidney, and small intestine. The zymo- 
hexase content of the placenta is only a fraction of
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that of muscle. No phosphorylation of inorg. P 
occurs in the placenta. W. McC.

Alcoholic fe rm en ta tio n  in  the in tact enzyme 
system of th e  yeast cell and  in  the disorganised 
zymase system . II . R. N il sso n  and F. A lm  (Bio- 
chem. Z., 1936, 286, 373—391).—The fermentation 
by preps, of intact dry yeast (cf. this vol., 1299) is 
compared with those by apozymase (I), autolysed 
dry yeast, and maceration extract and the effect of 
autolysis and PhMe examined. Yeast which is 
allowed to autolyse during slow drying loses the power 
to ferment sugar completely and gives the normal 
linear curve whilst addition of P 0 4" ' causes a sharp 
break in the curve. Maceration juice gives larger 
deviations and with amounts of P 0 4'"  below theoretical 
gives 2 such breaks, the first conditioned by the P 0 4" ' 
and the second occurring when one half of tho sugar 
is fermented. (I) -(-purified co-enzyme gives the normal 
curve but if the (I) is first dried in air, only half of the 
sugar is fermented at the normal rate. The changes 
in the enzyme system are discussed and correlated 
with similar changes in fermentation with dry yeast 
at 40°. P. W .C.

Polysaccharides ferm ented  by yeast in  w heaten 
flour. R. G u il l e m e t  and C. S c h e l l  (Bull. Soc. 
Chim. biol., 1936, 18, 1132—1146).—Fermentation 
of raffinose by baker’s yeast in the presence of aq. 
yeast extract takes place completely, and tha t of 
gentianose and stachyose corresponds with 66 and 50% 
respectively of the carbohydrate added. Ferment
ation of levosin is, however, much less. Baking flour 
contains about 0d%  of hexoses, 0-2—0-7% of sucrose, 
and 1 % of a mixture of polysaccharides amongst 
which is levosin. A. L.

Effect of com position of m edium  on grow th  
of yeast in  presence of bios p rep ara tio n s. I. 
Effect of m ag n esiu m  sa lts . E. I .  F u l m e r , L . A. 
U n d e r k o e l e r , and J . B. L e s h  (J. Amer. Chem. Soc., 
1936, ■ 58, 1356—1358).—Growth of a strain of 
Saccharomyces cercvisias on a NH4Cl-K2H P 04-sucrose 
medium with added bios I I  (essential) is markedly 
increased by small concns. of MgS04 [or MgCl2 or 
Mg(N03)2 with K2S04 or (NH4)2S04]. K2S04 and 
(NH4)2S04 show some activity but MgCl2 and Mg(N03)2 
do not. H- B.

A ction of sm a ll quan tities of copper on alco
holic fe rm en ta tion  by yeast. A pplication to w ine
m aking . R. G u il l e m e t  (Bull. Soc. Chim. biol., 
1936, 18, 1125— 1131).—The fermentation of aq. 
glucose by yeast ceascs when the yeast has taken up
2-3—2-5 mg. of Cu per g. (dry wt.). The retarding 
effect of Cu on the fermentation of wine musts, 
however, takes place only when 500 mg. of Cu per 
litre are present. This amount is ;§> that present 
after fungicidal treatment of the grapes. A. L.

C om parative action of sod ium  arsenate , sod
ium  arsen ite , and  a rsen ic-p ro te in  p repara tions 
on re sp ira tio n  and  glycolysis of Saccharomyces 
cerevisias. P. M a s c h e r p a  (Boll. Soc. ital. Biol, 
sperim., 1936, 11, 253—255).—The toxic effect (de
pression of respiration and glycolysis) gives the order 
As-gelatin>Na3As03> N a3As04. F. O. H.

4 z *

Effect of ra d iu m  ra y s  on fe rm en ta tion  m ic ro 
o rg an ism s. F o rm atio n  of constan t v a r ian ts  of 
yeasts u n d er influence of hoku to lit ray s . R.
N akazaw a  and M. S im o  (J. Agric. Chem. Soc. Japan, 
1936, 12, 699—708).—Morphologically and physio
logically distinct variants are produced when yeasts 
are exposed to hokutolit rays. J . N . A.

M itogenetic effect on y east of oligodynam ic 
rad ia tio n s fro m  m eta ls . M. B. M acD o n a l d  (Iowa 
State Coll. J. Sci, 1935, 9, 587—595).—Yeast cells 
multiplied much more rapidly in tubes placed on 
sheet brass, Fe, Pb, Al, or Ag than on cardboard. 
In Vitreosil tubes growth was retarded by the metals, 
probably through excessive transmission of radiations. 
Protection of the metal surfaces from contact with 
the atm. diminished their action. Exposure of tho 
medium to metal before inoculation also increased 
multiplication and the beneficial effect thus obtained 
was not affected by boiling the treated medium 
before inoculation. Ch. A bs '. (p)

C arbohydrates of yeast. K. S il b e r e is e n  (Woch. 
Brau., 1936, 53, 317—321, 330—331).—A lecture.

P erm eab ility  of y east ce ll-m em brane.—See B., 
1936, 1013.

M icro-organ ism s of su g a r  cane juice. R.
N a k azaw a , Y. T a k e d a , and K. S u e m a t u  (J. Agric. 
Chem. Soc. Japan, 1936, 12, 749—762).—1 c.c. of 
juicc contained 101 to 105 micro-organisms consisting 
of saecharomyces, torula, monilia, and bacteria 
(mainly Leuconostoc). All are able to invert sugar. 
The juice is well suited to the growth of the organisms, 
which can be altered by change of p u, rise of temp., 
or addition of bleaching powder. J . N . A.

G rouping  of M onilia  by fe rm en tation  and 
precip itin  reactions. J . H. L am b  and M. L . L amb 
(J. Infect. Dis., 1935, 56, 8—20).—Monilia species 
arc divided into 3 groups on the basis of sugar fer
mentation tests and precipitin reactions.

Ch. A b s . (p)
P ro p erties  of A spergillus  species. II . Y. 

T a k e d a  and 0 . T a k e u c h i  (J. Agric. Chem. Soc. 
Japan, 1936, 12, 853—870).—The optimum temp, 
for grow'th and for conidia formation, the permanenco 
and colour of conidia, colour of perithecia, optimum 
p a for growth, killing temp., and fermentative or 
non-fermentative activity for all kinds of carbo
hydrates are determined for 89 known strains of 
Aspergillus grown on Pfcffer’s medium containing
0-5% of oryzanin. J . N. A.

U tilisa tion  of galactose by Aspergillus nigcr 
and  P enicilliw n  glaucum . W. H . H o r r  (Plant 
Physiol., 1936, 11, 81—99).—Galactose (I) is a poor 
source of C for these moulds and when used alone 
retards spore germination and mycelial development. 
W ien mixed with glucose, fructose, or mannosc, 
(I) improves growth. Addition of lactose to a sucrose 
culture medium has little effect on growth. The acidity 
of media is not an important factor in growth acceler
ation. A. G. P.

B iochem ical m ethod  fo r de term in in g  p a ra s it
ism  in  Fusariuin. T . F ed o to v a  (Plant Protection 
U.S.S.R., 1935, No. 1, 115—118).—Highly parasitic,
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weakly parasitic, and saprophytic species contained 
NHr N 3—5, 11—19, 19—27, and NH2-N 6—8,
9—28, 35—52 mg. per g., respectively.

Ch . A b s . (?;)
N itrogenous m etab o lism  of a m icro -o rgan ism .

W. 11. S c h o p f e r  (Compt. rend., 1930, 203, 201— 
203).—Cultures of Phycomyces on a medium contain
ing 8% of glucose and 0-1 % of asparagine show a max. 
yield of the mould for a definite concn. of vitamin-B v  
Many other N sources give similar results. The N 
content of the mould falls to  a min. as the yield 
reaches a max. although all tho available N is not 
utilised. Atm. N2 plays no part in the process.

P ro d u ctio n  of sc lero tia  by R h ix o c to n ia  s o la n i ,  
Kuhn, in  p u re  cu ltu re . L. E. T y n e r  and G. B. 
S a n f o r d  (Sci. Agrie., 1935, 16, 197—207).—No 
sclerotia were produced in P- or N-free media. Opti
mum and min. concns. wore 31 and 7-5 for P  and 
500 and 55 p.p.m. for N. Sclerotia appeared with 
almost equal frequency over a wide range of [K] 
> 2  p.p.m. Sclerotia formation was restricted with 
<20 p.p.m. of Mg in tho nutrient. Omission of Ca 
did not affect, development of either sclerotia or 
mycelium. Sclerotia were produced readily in media 
of p n 3—9 (optimum 5-5) and were most favoured 
by temp, of 18—21° and R.H. 60%. Radiations from 
pitchblende had a stimulatory effect. A. G. P.

Effects of hyperton ic m edia on the  con tractile  
vacuoles of pro tozoa. J .  A . K tt c h in o  (N a tu re , 
1936, 138, 287).—A discussion. L. S. T.

C hem otherapy  of an im als  infected w ith  try -
panosom es by in h ib itin g  ca rbohydra te  m etabo l
ism  of th e  p a ra s ite s  w ith  halogenoacetic acids.
N. vo n  J a n c s6 and H. von  J an cs6  (Biochem. Z., 
1936, 286, 392—395).—Trypanosome infection of 
mice was removed bv intraperitoneal administration 
of CH2B rC O JI and CHsI-C0.,H. P. W. C.

Physiology of re sp ira tio n  of b ac te ria . II . 
In trace llu la rin d o p h en o lreac tio n . S. Y a m a g u c h i 
(Acta Phytochim. Japan, 1935, 8, 263—'283).—The 
indophenol test was positive with 9 among 24 species 
examined, and was inhibited by CN'. W ith certain 
species the 0 2 absorption was lowered by CO.

Ch. Ab s . (p)
B acte ria l g ro w th  and  hydrogen-ion concen tra

tion . I . In  bouillon . II . In  peptone w a te r.
A. U c iiid a  (Japan J . Mikrobiol. Path., 1935, 29, 825— 
80S).—[11‘] decreased a t first and increased later 
(more rapidly in bouillon). Ch . A b s . (p)

C ontent of hydro lases in  som e species of 
b ac te ria . G. V e r o e l l a n a  (Boll. Soc. ital. Biol, 
spcrim., 1936, 11, 329—330).—Trypsin, cathepsin, 
amylase, and lipase were not found in B. mditensc, 
Ii. paranulitense, B. abortus, B. para-abortus, B. 
pyocyaneum, Vibrio cholera’, Staphylococcus pyogenes 
aureus, or Streptococcus pyogenes. F. O. H.

R eactions of o rg an ism s on a rb u tin  ag a r. A.
Ca s t e l l a n i and M. D o u g la s  (J. Trop. Med. Hyg.,
1935, 38, 197—201).—Certain organisms produce 
brown to black colorations. The reaction docs not 
correspond with the fermentation of arbutin in pep
tone. Ch. A b s . (p)

A cetic acid  b ac te ria  from  F orm osa . X. Sys
tem a tic  investigations. S. T a n a k a  (J. Agric. 
Chem. Soc. Japan, 1936, 12, 726—744).—105 strains 
are divided into 4 groups, according to the amounts 
of AcOH and gluconic acid produced on an EtOH- 
glucoso medium. J . N. A.

M echan ism  of bio logical fixation  of nitrogen.
II I . Econom y of ca rb o n  d u rin g  fixation by 
A xotobactcr cliroococcuni, Beij. T. R. B has- 
k a r a n . IV. F ix a tio n  by the  m ixed  m icro 
flo ra  of so il in  p resence of ac id  p roducts  of 
an aero b ic  decom position  of carbohydrates. 
T. R. B h a sk a r a n  and V. S u b r a h m a n y a n  (Proc. 
Indian Acad. Sci., 1936, 4, B, 67—74, 163—170; 
cf. this vol., 113).—III. The decomp, products of 
glucose play no part in the fixation of N by A. 
chroococcum, the mechanism of which differs from that 
by mixed soil flora. During tho early stages of sugar 
decomp, the proportion of C fixed in the slime and 
bacterial cells is relatively >  th a t of N. Later the 
ratio is adjusted to the initial level. Growth of the 
organism and N fixation are closely correlated.

IV. The efficiency of the fixation of N  by a mixed 
flora was improved by addition of the mixture of 
org. acids etc. obtained by the anaerobic fermentation 
of sugar. The ratio of C consumed to N fixed is 
examined under various cultural conditions.

A. G. P.
U tilisa tio n  of salicylic ac id  as an  energy- 

p ro d u c in g  food by Azotobacter  in  so il. G. G u it-  
t o n n e a u  and R. C h e v a l i e r  (Compt. rend., 1936, 
203, 211—213; cf. A., 1932, 437).—Azotobacter from 
gardens and fields when grown on Si02 gel or the orig
inal soil containing Na salicylate (I) utilises (I) better 
if the soil fertility is high. A pure culture destroys 
(I), increases the p n of the medium, and fixes N during 
some days, indicating tha t no subsidiary bacteria 
are necessary to enable Azotobacter to utilise (I).

J . L. D.
A lcohol- and  carbohydra te-ox id ising  bacteria 

iso la ted  fro m  fru its  : new  classification  of oxid
is in g  b ac te ria . II I . T. A sa i (J. Agric. Chem. Soc. 
Japan, 1935, 11, 331—340, 377—390, 499—513, 
610—620, 674—708; cf. this vol., 113).—Dccomp. 
of sugars and alcohols by numerous species of bacteria 
is examined. Species growing a t higher temp, 
oxidise glucose (I) to gluconic or glycuronic acid
(H) and AcOH to CO, but do not oxidise mamiitol
(III) or glycerol (IV). Those growing a t lower 
temp, oxidise (I) to (II) or 5-ketoglueonic acid, (III) 
to fructose (V), (V) to kojic acid, and (IV) to 
CO(CH2-OH)2. They do not oxidise AcOH. The 
extent of these reactions forms the basis of a classi
fication of species. Ch. A b s . (p)

T herm oph ilic  and  anaerob ic n a tu re  of Lacto
bacillus bulgaricus. J . M. S h e r m a n  and H . 51. 
H o d g e  (Science, 1936, 84, 208—209).—-Freshly- 
isolated cultures can grow at 60° and vigorously at 
55°. L . S. T .

Q u an tu m  re la tio n sh ip  of the  ligh t-em itting  
p rocess of lu m in o u s b ac te ria . K. L. v a n  S c h o u - 
w e n b u r g  and J . G. E y m e r s  (Nature, 1936, 138, 
245).—One part of the 0 2 consumption of Photo- 
baclerium phosphoreum is completely inhibited by
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approx. 0-001J/-KGN, and tho other decreases 
slowly with increasing [KCNJ and oc light intensity. 
19% of the total 0 2 is consumed in the light-emitting 
process and a t 16°, 500 mols. of 0 2 are consumed 
per quantum of light emitted. The efficiency of tho 
light-emitting process depends on various unknown 
factors. L. S. T.

P rep a ra tio n  of specific b ac te ria l carbohydrate 
substances by electro lysis. A. C. II. Y e n  and
T. J. K u r o t c i i k i n  (J. Infect. Dis., 1935, 56, 238— 
249).—Passage of a strong electric current through 
saline suspensions of the organisms causes clarification. 
Dialysis of the cleared solution removes protein 
matter, and II20 -sol. polysaccharides are pptd. from 
the resulting liquid by EtOH. Ch . A b s . (p)

C om parative behav iour of endotoxins and 
exotoxins to w ard s trich lo roacetic  acid. A. Boi- 
vin (Compt. rend., 1936, 203, 284—286).—The 
anatoxin of B. diphtheria; is pptd. by CClg'CO^ at 
pa 4, and can be redissolved in P 0 4" ' buffer of p a 
8. In this way it is possible to concentrate and purify 
tho anatoxins. The purified material contains min
eral m atter 0-5, N 15-1, and P 0-1 % ; it yields no 
sugar, purine, or fatty  acid on hydrolysis. The endo
toxin, which is a carbohydrate-lipin complex and is 
responsible for the specificity of the type, is sol. 
in HaO a t p a 4. P. G. M.

M etabolism  of C. diphtherias. I . A. T a s m a n  
and A. C. B r a n d w t jk  (Biochem. J., 1936, 30, 1756—- 
1767).—Diphtheria bacteria in a  simple culture 
medium assimilate glucose (I) in concns. > 0-2% 
without detriment to toxin production. When 
the concn. is 0-5% all (I) is (more slowly) decomposed 
but toxin production is stopped because of the large 
amount of acid produced. Much greater concns. 
of maltose (II) are tolerated, apparently because 
the velocity of decomp. of (I) by the bacteria is 6 
times that of hydrolysis of (H) to  (I). During decomp. 
of sugar the p a falls until (I) has disappeared and then 
rises, probably because the acids initially produced 
from (I) are oxidised to H.,0 and CO, which converts 
alkali originally present into C03" and HCO,'. 
Production of toxin begins when (I) has practically 
disappeared, continues for a time a t approx. const, 
velocity, and then ceases abruptly. W. McC.

Inhib itive effect of v itam in-C  on tox in  p ro 
duction by C. diphtherias. I. J . K l ig l e r  (Nature, 
1936, 138, 291).—Vitamin-C added hi small amounts 
to a suitable medium inhibits toxin production.

L. S. T.
D iph theria  tox in  produced  on a  sem i-synthetic 

m edium . K. A n d o  and T. K omiy’a m a  (J. Immunol.,
1935, 28, 345—352).—On a mineral salt-AcOH- 
maltose-Difco-proteosc-peptone medium a t p tl 8-0,
C. diphtherias produces a toxin as potent as that 
obtained in ordinary infusion bouillon.

Ch . Ab s . (p)
Cl. welcliii, Type C, W ilsdon . (B. paluilis, 

McEwen), iso la ted  from  sheep in  N. W ales.
R. F. M o n t g o m e r ie  and W. T. R o w l a n d s  (Vet. 
Rec., 1936,48,829—832).—In cases of sheep “ strike,” 
a toxin typical of Cl. vxlchii was isolated from blood 
and other body-fluids. A. G. P.

D ifferential ch a rac te r of C lo s t r id iu m  ic e lc h ii, 
type D. T. J . B o s w o r t h  and R. E. G l o v e r  (Proc. 
Roy. Soc. Med., 1935, 28, 1004—1006).—Tho toxin 
prepared in saline becomes much more toxic when 
mixed with a normal intestinal filtrate- The activat
ing factor is destroyed a t 70°. The same amount of 
antitoxin is required to neutralise the treated and 
the untreated toxin. Ch. A b s. (p)

Antigenic re la tio n  betw een P r o te u s  v u lg a r is  
X-19 and  ty p h u s J t ik e t t s ia .  II I . A ntigenic 
com position of ex trac ts  of P . v u lg a r is  X-19.
M. R. Ca sta n ed a  (J. Exp. Med., 1935, 62, 289— 
296).—Two polysaccharides, 1 and 4% N, respectively, 
are pptd. from extracts by EtOH. Both give a 
negative biuret and a  positive Moliseh reaction. 
One, the common antigenic factor in P. vulgaris X-19 
and typhus llikettsia, is stable to  hot alkali, the 
other is quickly destroyed. Ch . A b s . (p)

O xidation -reduction  po ten tia ls  in  S a lm o n e lla  
cu ltu res. I . D evelopm ent of po ten tia l levels 
ch a rac te ris tic  of species. W. B u r r o w s  and E. O. 
J o r d a n  (J . Infect. Dis., 1934, 56, 255—263).—The 
potentials of cultures of individual strains differed 
only within narrow limits. Those of different species 
diverged considerably. Species-differences may be 
due to differences hi bacterial substances synthesised.

Ch. A b s . (p)
A ntigenic s tru c tu re  of the  v a r ian ts  of S ta p h y lo 

c o c c u s  a u r e u s .  I. C arbohydrates of the  ro u g h  
and  sm oo th  fo rm s. R. E. H o f f s t a d t  and W. M. 
C l a r k  (J. Infect. Dis., 1935, 56,250—254).—Type-sp. 
carbohydrates isolated from the two forms differed 
antigenieally and in the manner in which they separ
ated from the proteins of the respective organisms. 
That from the smooth type was more sol. in hot H ,0 , 
and contained less N, than th a t from the rough type, 
from which it also differed in being pptd. by Ba(OH)2.

Ch . A b s . (p)
Ingestion  of S ta p h y lo c o c c u s  exotoxin by 

h u m an  volunteers w ith  specia l reference to  
staphylococcic food poisoning. C. E. D o lm a n  (J. 
Infect. Dis., 1934, 55, 172—1S3).—Gastric disturb
ance followed the ingestion in some cases only. 
A  staphylococcus metabolite rather than the exotoxin 
was probably the causal agent. Ch. A b s. (p)

Influence of p a on d issociation  of 11. F r ie d -  
la tu le r  and  M . tu b e r c u lo s i s .  W. S t e e n k e n  (J. 
Infect. Dis., 1935, 56, 273—276).—The effects of the 
reaction of various media on attenuation are examined.

Ch . A b s . (p)
Effect of form aldehyde on g ro w th  of tubercle 

bac illi. R. D. H e r r o l d  (J. Lab. Clin. Med., 1935, 
20, 1165—1167).—Tubercle bacilli are more sus
ceptible to C H ,0 than are other common organisms 
present in sputum. Ch. Ab s . (p)

A ttenuated  (R.I.) tuberc le  bacilli recovered 
fro m  silicotic an d  n o rm al gu inea-p igs. G. R.
D o w d  (Amer. Rev. Tuberc., 1935, 32, 62—72).

Ch . A b s . (p)
U ltra-v io le t abso rp tion  of phthiocol, a p igm en t 

of the  h u m an  tuberc le  bac illus. M. O’L. Cr o w e  
(J. Biol. Chem., 1936, 115, 479—484).—The absorp
tion spectrum of synthetic phthiocol (A ., 1924, 77)
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in 95% EtOH (max. a t 385, 334, 278, and 250 mu) 
is compared with those of other 1 : 4-naphthaquin- 
ones. F. A. A.

C oncentration and  p a r tia l  purifica tion  of bac
teriophage. J. H. N o r t h r o p  (Science, 1936, 84, 
90—91).—A protein prep, possessing the properties 
of bacteriophage has been isolated from lysed staphylo
coccus cultures. Method and properties are described.

L. S. T.
Feulgen reac tion  of th e  bac teriophage su b 

stance. M. S c h l e s i n g e r  (Nature, 1936, 138, 508— 
509).—The particles of coli bacteriophage previously 
prepared (A., 1934, 1407) are extensively stained by 
Feulgen’s reagent. L. S . T.

R eactivation  of th e rm a lly  inactivated  bac te rio 
phage. A. P. K r u e g e r  and J. H. M u n d e l l  (Proc. 
Soc. Exp. Biol. Med., 1936, 34, 410—413).—Bacterio
phage inactivated by heating for 20 min. at 54° in a 
phthalate buffer mixture a t p u 5-75 is partly re- 
inactivated when kept on ice at p a 8-1. W. 0 . K.

Selective action of dyes and  of o th er d isinfect
an ts  on bac teriophage . A. Y. W e l l s  and N. P. 
S h e r w o o d  (J. Infect. Dis., 1934, 55, 195—198).— 
Tho phagistatic action of gentian-violet, crystal- 
violet, PhOH, and NaOH is examined. In general, 
phages acting on Gram-negative bacteria are more 
resistant to inhibitory substances than are those 
which act on Gram-positive organisms.

Ch . A b s . (p)
Im m unolog ical and  chem ical investigations 

of vaccine v iru s . II . A nalysis of e lem entary  
bodies of vaccinia. T. P .  H u g h e s , 11. F. P a r k e r , 
and T. M. R iv e r s  (J. Exp. Med., 1935, 62, 349—352). 
—Washed elementary bodies contain protein 83-1, 
fat 8-5, ash 0-7, residual H 20  5-6%. The 2% of un
determined m atter includes a trace of carbohydrate.

C h . A b s . (p)
R esistance of the  v iru s  of infectious laryngo- 

trach e itis  to  ce rta in  chem ical and  physical 
facto rs. 0 . W. S c h a lm  and J. R. B e a c h  (J. Infect. 
Dis., 1935, 56, 210—223).—Effects of temp., exposure 
to sunlight, p H, desiccation, and treatment with PhOH, 
cresol, and NaOH are examined. C h . A b s . (p)

A ttenuation  of avian p lague v iru s  by  X -rays.
B. S. L e v in  and I. L o m in s k i  (Compt. rend., 1936,203, 
2S7—288).—A dose of X-rays of 2500—3000 kilo- 
roentgen is required to attenuate plague virus as tested 
in cockerels. This dose is >  that required to kill 
bacteria (300 kiloroentgen). X-Rays may therefore 
be used for purification of an ultravirus. P. G. M.

T h erm o stab le  ac tiva to rs of b ac te ria l g ro w th  
fro m  cry p to g am s. A. S a r t o r y , R. S a r t o r y , J. 
M e y e r , and M. J . M e r g l e n  (Compt. rend., 1936, 
203, 280—282).—H 20-sol. bacterial activators in 
culture filtrates of Aspergillus fumigatus, Schizo- 
saccharomyces hominis, Mucor 7iigricans, and M. 
plumbeus manifest themselves only on heating to 
<80°. They resist prolonged heating a t 120°. Tho 
two Mucor strains give the best growth with all the 
cocci used. The growth of B. diphtheria; is only 
slightly affected by any of the filtrates, and that of
B. subtilis not a t all. P. G. M .

D ifferen t effects of som e d isinfectants on bac
te r ia l g ro w th . K. D i e r n h o f e r  (Milch. Forsch., 
1936, 18, 83—86).—On growing a mixture of 
types of bacteria isolated from cow dung in 
lactose broth containing various low concns. of 
KCN, 0H-C6H ,(N 02)2, i>N 02-Cr;H ,-0H , and theo- 
phylline-Na salicylate, a differentiation in the growtli 
of streptococci and Gram-negative bacteria was 
obtained. 0-05—0-10% of nitrophenols did not 
affect the growth of streptococci but KCN favoured 
the growth of Gram-negative organisms.

W. L. D.
A ntisep tic  an d  bac te ric id a l action of urea. 

J . H. F o u l g e r  and L. F o s iia y  (J. Lab. Clin. Med.,
1935, 20, 1113—1117).—Many bacteria lose viability 
in 2 hr. in media half-saturated with urea. Staphylo
cocci have a high resistance. Dry urea may be applied 
directly to suppurating wounds etc. Ch. A b s . (j;)

G erm ic idal p ro p e rtie s  of th e  soil nem a, Itluib- 
d i t i s  j t e l l io ,  S chneider. C. M o r i y a  (Proc. Imp. 
Acad. Tokyo, 1936, 12, 195—197).—Various patho
genic organisms are destroyed by R. pdlio.

A. G. P.
C u ltu re  m ed ia  for non-acid  p roduc ts . E. J.

C a m e r o n  (J. Assoc. Off. Agric. Chem., 1936, 19, 
433—438).—Five media are described and recom
mended for the detection of all organisms commonly 
found in such products. E. C. S.

C ultu re m ed ia  fo r acid p ro d u c ts . B. A. L in d e n  
(J. Assoc. Off. Agric. Chem., 1936, 19, 440—445).— 
Five media are described and recommended for the 
detection of bacteria and one for the detection of 
yeasts and moulds. E. C. S.

M eker b u rn e r  w ith  au x ilia ry  flam e for bac
terio log ical use. M. E. H ig h l a n d s  and P. K. B a tes 
(Amer. J . Publ. Health, 1936, 26, 928). C. J.

Use of m icro -o rg an ism s in  su g a r analysis.— 
See this vol., 1363.

Effect of p ro longed  ad m in is tra tio n  of hyper- 
glycaem ia-producing horm ones. F. S e r io  (Boll. 
Soc. ital. Biol, sperim., 1936, 11, 270—271).— 
Prolonged administration of adrenaline, thyroxine, 
or pituitary preps, to dogs produces a hypoglyc:cmi<i 
and not a condition simulating diabetes. The 
mechanism of this phenomenon is discussed.

F. O. H.
A drenal co rtex  an d  cholesterol m etabolism .

S. T h a d d e a  and W. F a s s h a u e r  (Arch. exp. Path. 
Pharm., 1936, 182, 477—498).—Intravenous in
jection of adrenal cortex preps. (I) into dogs decreases 
the total cholesterol (II) content of the serum, the 
diminution being mainly of cholesteryl ester (III). 
The effect does not occur after damage of the reticulo
endothelial system. Bilateral extirpation of the 
adrenal cortex in cats increases seruin-(II) [especially 
the (III) fraction] and decreases liver- and muscle-(II); 
subsequent treatment with (I) produces a return to 
normal vals. and also corrects the absence of hyper- 
cholesterolseniia (due to disturbance of fat-absorption) 
following oral administration of (II). Increased 
serum-(ll) and -(III) occur in Addison’s disease. The 
adrenal cortex probably has a fixative action on (II).

F. O. H.
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Adrenal co rtex  an d  endogenous carbohydrate 
formation. G. E v a n s  (Amer. J. Physiol., 1936,114, 
297—308; cf. A., 1935, 777).—The increase of 
glycogen (I) in fasting rats exposed to reduced pressure 
is prevented by hypophysectomy. A parallel in
crease in N excretion and R.Q. and a fall in 0 2 con
sumption are observed in intact rats. Adrenalectomy 
abolishes the increase in N excretion; it also reduces' 
excretion of sugar and N in phloridzinised rats. 
Adreno-medullectomised rats respond to low 02 
tension and phloridzin as do intact rats. The corti
cal extract of Swingle and Pfiffner does not alter 
sugar and N excretion of adrenalectomised phlorid
zinised rats, nor raise (I) in rats exposed to reduced 
pressure. Ketosis in phloridzinised rats and rats 
exposed to reduced pressure is diminished by adrenal
ectomy. I t  is concluded tha t the cortex is concerned 
with the conversion of protein into carbohydrate.

R. N. C.
C onstituents of the  ad renal g land. V. C hem 

ical identification of the  and rostane skeleton.—
See this vol., 1382.

C onstituents of the  ad ren al g land . VI. M ethods 
of separa tion  and  iso lation  of the substances
Fa, II, and  J .—See this vol., 1382.

C arbohydrate  an d  electrolyte changes in  the 
opossum  and  m arm o t following adrenalectom y.
H. S il v e t t e  and S . YV. B r it t o n  (Amer. J . Physiol., 
1936, 115, 618—626).—Serum- and muscle-Na and 
-Cl are increased and muscle-H20  decreased. Na' and 
GT excretion in the urine is <  normal. The changes 
produced in dogs, cats, and rats are strikingly opposite 
to these. In all species blood-sugar and liver- and 
muscle-glycogen are decreased. The life-maintaining 
cortical hormone affects NaCl balance only indirectly, 
being directly concerned in regulation of carbohydrate 
metabolism. R. N. C.

Changes in  th e  r a t  incisor following b ila te ra l 
adrenalectom y. I. S c h o u r  and J . M. R o g o f f  
(Amer. J. Physiol., 1936, 115, 334—344).—Calcifica
tion of dentine is disturbed. R. N. C.

Increased  sa lt appetite  of adrenalectom ised  
ra ts . C. P. R ic h t e r  (Amer. J. Physiol., 1936, 115, 
155—161). ‘ R. N. C.

L actation  in  adrenalectom ised  ra ts . R. G a u n t  
and C. E. T o b in  (Amer. J. Physiol., 1936, 115, 588— 
598). R. N. C.

Role of p o tassiu m  in  ad renaline action. 
W. J . R. C a m p  and J . A. H ig g in s  (J. Pharm. Exp. 
Ther., 1936, 57 , 376—387).—K effects all the typical 
changes in systems which are produced by adrenaline, 
and the action of K  is obtained after decerebration, 
bilateral adrenalectomy, and injection of atropine 
and ergotoxine. K  is liberated from the heart by 
vagus stimulation. The adrenals maintain a const, 
distribution of K. J . N. A.

Effect of adrenaline  on a r te r ia l and  venous 
p lasm a-su g a r and  blood flow in  dogs and  cats.
C. F .  C o r i , R. E. F i s h e r , and G. T. C o r i  (Amer. J. 
Physiol., 1935, 114, 53—68).—The rate of continuous 
injection of adrenaline (I) solution necessary to pro
duce hyperglycsemia in dogs is >  that required for 
cats. Rates of injection can be found which increase

plasma-sugar (II) without affecting blood-flow. The 
arterio-venous (II) difference is slightly increased 
during a period of even (I) hyperglyccemia; insulin 
injected a t the conclusion of the (I) injections causes 
a  considerable increase. The increase of (II) in 
cats is >  in dogs for the same rate of injection of 
(I). R . N. C.

F orm ation  of an  adrenaline-like substance in  
autolysing ad ren a l g lands. A. R. L a r r a in , R. G. 
R o b e r t s , and M. M. K u n d e  (Amer. J . Physiol., 
1936,115,662—664).—Autolysis produces a dialysable 
pressor substance tha t resembles adrenaline in its 
chemical reactions, but is not pptd. by conc. aq. 
NH3. Its formation continues until the gland is 
almost completely disintegrated; K C N  inhibits its 
formation. R . N. C.

So-called v ir tu a l ad renaline of th e  ad renal 
cortex . J . D e v in e  (Biochem. J., 1936, 30, 1768— 
1774; cf. Abelous and Argaud, A., 1934, 1038, 
1143).—Chemical and physiological assays of ex
tracts of adrenal cortex and medulla give no support 
to the hypothesis of the existence in the gland of 
“ virtual ” adrenaline (I) but the distribution of 
derivatives of o-C„H4(OH)2 in the gland suggests 
that the cortex may be concerned in the production 
of (I). W. McC.

A drenaline and  u rin e  fo rm ation  in  the  dog.
E. F. A d o l p h  (A m er. J . Physiol., 1936, 115, 200—
209). ' R . N . C.

C hanges in  the  c ircu la to ry  effect of p o tassium  
sa lts  due to  ad renaline . H . A. McG u io a n  and 
J . A. H ig g in s  (Amer. J . Physiol., 1935, 114, 207— 
211).—K ‘ injected intravenously after adrenaline in 
the dog is as effective in raising the blood-pressure 
as when injected intra-arterially; an increase in 
blood-K' is neccssary before the action can occur.

R. N. C.
R egulation  of oxygen ou tpu t by  ery th rocy tes.

II I . Blood glycolysis, insulin , and  adrenaline.
F. H im m e r ic h  and F. S. T s c iie r n ja k  (Biochem. 
Z., 1936, 286, 344—359).—In men and rabbits, 
insulin (I) accelerates and adrenaline (II) inhibits 
glycolysis. After administration of (I) or (II), 
the opposing hormone is mobilised by the organism 
and secreted into the blood. In  man, activation of 
glycolysis by (I) is >  and of longer duration than 
inhibition by (II). Since increased glycolysis is 
bound up with increased output of 02 by the erythro
cytes (this vol., 494), (I) and (II) may be regarded as 
regulators of the blood respiratory function.

P. W. C.
E n te ra l abso rp tion  of insu lin . P ro tection  of 

in su lin  ag a in s t try p s in . F. L a sch  and E. S c iio n - 
b r u n n e r  (Arch. exp. Path. Pharm., 1936, 182, 
452—458; cf. this vol., 525).—-Certain basic dyes 
(I) (e.gr., malachite-green), but not acid dyes, protect 
insulin from inactivation in vitro by trypsin (II). 
Pptn. (indicated by an opalescence when protection 
is max.) of (I) and (II) occurs. F. O. H.

Response of th e  ra b b it to  insu lin . L. B. D o t ti 
(Amer. J . Physiol., 1936, 114, 538—550).—The % 
fall in blood-sugar (I) \ hr. after administration of a 
fixed dose of insulin (II) is related to the time of onset



1426 BRITISH CHEMICAL ABSTRACTS.—A. XIX (k)

Chem. Zentr., 1935, ii, 3790).—By means of the MeCNof convulsions; the latter, however, is not related to 
the initial (I). Animals with great sensitivity to (II) 
require larger injections of glucose to prevent con
vulsions. The female is more sensitive to (II) and 
more const, in its responses than the male.

R. N. C.
P ro tam in e  insu lina te . H . C. H a g e d o r n , B. N . 

J e n s e n , N . B. K r a r u p , and I. W o d st r u p  (J. Amer. 
Med. Assoc., 1936, 1 0 6 , 177—180).—Fish sperm 
protamines combine with insulin (I) to form complexes 
which have isoelectric points a t about p a 7-3, at.which 
point they aro only very slightly sol. in H 20  but 
somewhat more sol. in serum. The low solubility 
in body-fluids results in slow absorption of (I) from 
subcutancously administered complexes, with hypo- 
glycaemie action about twice as long as tha t due to 
the same dose of ordinary (I). The use of protamine 
insulinate permits a greater stabilisation of the dia
betic blood-sugar level than is possible with ordinary 
(I) and considerably decreases the risk of hypcr- 
and hypo-glycsemia. N u t r . A b s . (to)

C o n trary  actions of epiphyseal ex trac ts  on 
blood-ketones. L. Ca n n a v o  (Boll. Soc. ital. Biol, 
sperun., 1936, 11, 273—274).—Aq. and glycerol 
extracts of fresh pineal gland and E t.,0 extracts of 
COMe2-dried gland contain a thermolabile principle 
which lowers blood-ketones (I) whilst CHC13 extracts 
of COMo2-driod gland contain a thermostable sub
stance which increases (I). F. 0 . H.

Effect of ir ra d ia te d  erg o ste ro l and  p a ra th y ro id  
ex tra c t on th e  ra te  of d isappearance of in tra 
venously-injected calc ium  chloride. S. F re em a n  
(Amer. J . Physiol., 1936, 115, 701—705).—Tho rate 
of removal of CaCl2 hi normal dogs is uniform. I t  is 
decreased by injection of sufficient parathyroid 
extract or irradiated ergosterol to produce a fasting 
hypercalcsomia. R. N. C.

R esponse of th y ro id  g lan d s of hypophysectom - 
ised  new ts to  in jections of phyone and  th e ir  
reaction  a fte r cessation  of tre a tm e n t. A. E. 
A da m s and F. M a r t in d a l e  (Anat. Rec., 1936, 65, 
319—331). R. N. C.

T hyro id  g lan d s of hypophysectom ised new ts 
afte r tre a tm e n t w ith  an te r io r p itu ita ry , thyro id , 
an d  iodine. A. E. A dam s and B. Gra y  (Anat. 
Rec., 1936, 6 5 , 69—81).—Only the pituitary hormones 
stimulate the gland. R. N. C.

Effects of th y ro tro p ic  and  ad reno trop ic  p r in 
ciples on hypophysectom ised am ph ib ia . W . J . 
A tw ell  (Anat. Rec., 1935, 6 2 , 361—379).—Thyro
tropic hormone causes rapid and complete m eta
morphosis, but adrenotropic hormone produces only 
slight changes. R. N . C.

M etabolic aspects of th y ro id -ad ren a l in te r
re la tio n sh ip . S. B . B a r k e r , J. F. F a z ik a s , and
H . E. H im w icii (Amer. J . Physiol., 1936, 115, 415— 
418).—The rise of 0 2 consumption produced by 
adrenaline in rats is increased by thyroid feeding 
and decreased by thyroidectomy, this docreaso being 
abolished by thyroid feeding. R. N. C.

Effect of an tith y ro id a l p ro tective substance 
on  th e  Reid H un t te s t. K. F e l l in g e r  and O. 
H ochstAd t  (Klin. Woch., 1935, 14, 1250—1251;

reaction in mice it is shown that the antagonistic 
action of the protective substance in respect of the 
thyrotropic hormone is >  in respect of the thyroid. 
The substance acts directly on the gland or on its 
regulating factors. A. G. P.

D etection of th y ro tro p ic  h o rm one in  tissues 
o th e r th a n  of th e  p itu ita ry . A. Sturm  and W. 
S ch o ning  (Endokrinol., 1935, 16 , 1—8 ; Chem. 
Zentr., 1935, ii, 3941).—Many tissues (notably of 
ovary and kidneys) contain a substance which 
regulates thyroid secretion. The presumed pituitary-' 
sp. property of tho thyrotropic hormone is discussed.

A. G. P.
Effect of th y rox ine  on th e  tissu e  m etabolism  

of excised Lirnulus  h ea rt. J . E. D avis and A. B. 
H asting s (Amer. J . Physiol., 1936, 1 1 4 , 618—619).— 
Metabolism in  vitro is increased under suitable con
ditions. This is not due to increased work by the 
heart. R. N. C.

C om parison  of th e  calorigenic potencies of
I- and  d i-thyrox ine  and  th y ro id  g land . Thyr
oxine con ten t of the  acid-soluble fraction  of the 
peptic d igest of th y ro id  p ro te in . G. L. F oster, 
W. W. P alm er , and J . P . L e l a n d  (J. Biol. Chem., 
1936, 1 1 5 , 467—477).—Z-Thyroxine, [a]D -4 4 ° , 
isolated from pig’s thyroid, and equiv. doses of 
thyroid extract, have twice the calorigenic activity 
of rfZ-thyroxine in guinea-pigs. Thus only tho /- 
compound is biologically active. The acid-sol. frac
tions of a peptic digest of thyroid protein still contain 
thyroxine, which may be carried down with protein 
ppts. F . A. A.

Glycogen con ten t of liv er an d  m uscle in  the 
com pletely hypophysectom ised  dog. I. L. Chai- 
k o ff , G. F. H oltom , and F. L. R eic h er t  (Amer. J. 
Physiol., 1936, 1 1 4 , 468—472).—Liver- and muscle- 
glycogen in well-nourished dogs is not altered by 
hypophysectomy. R . N. C.

M aintenance of ca rb o h y d ra te  levels in  fasted 
hypophysectom ised ra ts  tre a te d  w ith  an terio r 
p itu ita ry  ex trac ts . J . A. R u ssel l  and L. L. 
B e n n e t t  (Proc. Soc. Exp. Biol. Med., 1936, 34, 
406—409).—The abnormal fall in carbohydrate stores 
which occurs in fasting hypophysectomised rats is 
prevented by administration of anterior pituitary 
extracts. The muscle-glycogen may then reach vals.
>  those of tho normal fasting level. W. 0. K.

R elation  of th e  p itu ita ry  g lan d  to  m uscle- 
c reatine . B . G. S h apiro  and H . Zw a r en ste in  
(Proc. Roy. Soc. Edin., 1936, 5 6 , 164—168).—The 
hamstring muscles of the right and left legs of Xenopus 
Icevis contain on an average 0-399% of creatine (I)- 
Muscle-(I) decreases by 15% 18 to 22 weeks after 
hypophysectomy, whilst daily injections of 0-2 c.c. 
of anterior lobe extracts cause an increase of approx. 
30% 3 to 5 weeks after commencing injection. The 
anterior lobo of the pituitary and muscle-(I) may be 
indirectly related through some other endocrine 
organ. J . N. A.

Source of th e  blood-acetone re su ltin g  from  
ad m in is tra tio n  of the  ketogenic princip le  of the 
an te r io r  p itu ita ry  g land . I. A. Mir sk y  (Amer. J.
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Physiol., 1936, 115, 424—428).—The hormone acts 
only on tho liver, without stimulating extra-hepatic 
fat oxidation. The muscles play no part in tho 
accumulation of blood-ketones, production of which 
is probably due to decreased carbohydrate utilisation 
by the liver cells in presence of an increased catabolism 
of fatty acids arising from accelerated glycogenolysis 
in the liver. R. N. C.

Effects of oestrus and  spaying on p itu ita ry  
m etabolism . J . V ic t o r  and D. H. A n d e r s e n  
(Amer. J. Physiol., 1936, 115, 130—137).—The 
respiratory rate in vitro of the anterior pituitary is 
max. in pro-cestrual, and min. in dioestrual and 
spayed, animals. Anaerobic glycolysis and total 
pituitary metabolism in pro-oestrual and oestrual are
>  those in dioestrual and spayed animals.

R. N. C.
Action of p re p a ra tio n s  from  the  p o ste rio r lobe 

of the p itu ita ry  g land  on the  im bib ition  of w ater 
by frogs. F. K. O l d h a m  (Amer. J. Physiol., 1936,
115, 275—280).—The oxytocic and, to a smaller 
extent, the pressor hormone cause imbibition; the 
inelanophore-dilating hormone is not involved.

R. N. C.
H orm ones an d  pregnancy . W. C. M il l e r  (Vet. 

Rec., 1936, 48, 903—911).—A review. A. G. P.
Biological assay  of “ in te rn a tio n a l s tan d a rd  "  

cestrin an d  of ce rta in  com m ercial p rep ara tio n s.
F. E. D ’Amour and R. G-. G u sta v so n  (J. Pharm. Exp. 
Ther., 1936, 57, 472—481).—The ra t unit of inter
national standard cestrin is as follows : single in
jection in oil, 1-3 x l 0 ~6 g . ; multiple injection in oil
1-5x10'“ g . ; single aq. injection 3-8 X 10~8 g., and 
multiple aq. injection 0-74 X 10'® g. Aq. commercial 
preps, decrease considerably in activity on keeping.

J. N. A.
Effect of cestrin  on the  p ro s ta te  g land  of the  

albino r a t  and  m ouse. D. W e l l e r , M. D. Ov e r - 
h o l se r , and W . O. N e l s o n  (Anat. Rec., 1936, 65, 
149—163). R. N. C.

Effect of cestrin  on the  activ ity  of the  an te rio r 
lobe of th e  p itu ita ry . H . L. F e v o l d , F. L. H is a w , 
and R. G r e e p  (Amer. J . Physiol., 1936, 114, 508—
513).—Secretion of luteinising hormone is augmented, 
but not th a t of follicle-stimulating hormone.

R. N. C.
G onad-hypophyseal com plex in  cestrin-in- 

jected ra ts .  S. R . H a l p e r n  a n d  F. E. D ’A m o u r  
(Amer. J . Physiol., 1936, 115, 229—238).

R. N. C.
P ersistence of co rp o ra  lu tea  in  the  pseudo

p regnan t ra b b it. W. M. A l l e n  and G. P. I I e c k e l  
(Science, 1936, 84, 161—162).—The persistence of 
corpora lutea produced by injection of cestrin (I) 
after a sterile mating indicates that in the rabbit tho 
placenta elaborates (I) which, rather than a placental 
gonadotropic hormone, causes the corpora to persist.

L. S. T.
C om parative assay  of cestrone in  the  r a t  and  

m ouse. A. M. H a in  and J . M. R o b so n  (J. Pharm. 
Exp. Ther., 1936, 57, 337—346).—When cestrone (I) 
is given in 4 doses in oil, the ra t unit is approx. 0-0033 
mg., when similarly administered in 10% EtOH,

0 0025 mg. For the mouse the units are 0 00009 mg. 
and 0-00025 mg., respectively. Using ocstrone benzo
ate (II), the rat unit is 0-005—0 01 mg., and for tho 
mouse slightly <  0-0005 mg. With both species a 
single injection of (II) produces less effect than the 
same wt. of (I) given in 4 injections. The duration 
of the oestrus response and the relation between the 
ra t and mouse units are discussed. J . N. A.

Influence of cestrone on ga lac tin  conten t of 
m ale r a t  p itu ita rie s . R . P. R e e c e  and C. W. 
T u r n e r  (Proc. Soc. Exp. Biol. Med., 1936, 34, 402— 
403).—The pituitaries of normal male rats contain 
a definite quantity of galactin which is increased by 
subcutaneous injection of hydroxyoestrin benzoate 
(Oestroform B). W. 0. K.

S te rility  in  ra b b its  produced  by in jection of 
cestrone and  re la ted  com pounds. G. P in c u s  and 
R . E. K ir s c h  (Amer. J. P h y sio l., 1936, 115, 219— 
228). " R . N. C.

S pectropho tom etric  d e te rm in a tio n  of a- 
cestrone and  its  derivatives. M. S u r e a u  and P . 
G r a n d a d a m  (Compt. rend., 1936, 203, 440—442).— 
Tho technique of Chevallier (A., 1935, 906) is adapted. 
Ultra-violet adsorption coeffs. are determined for 
a-oestrone and for dihydro-oestrone and its benzoate.

A. G. P.
Iso lation  of p rin c ip a l oestrogenic substance of 

liqxior folliculi. D . W. MacCo r q u o d a l e , S. A. 
T h a y e r , and E. A. D o isy  (J. Biol. Chem., 1936,
115, 435—448).—Dihydrotheelin (I), previously isol
ated from sow ovaries as the »¡-bromobenzoate 
(Proc. Soc. Exp. Biol. M ed., 1935, 32, 1182), is more 
easily isolated as the di-a-naphthoate. On hydrolysis
(I) is obtained in pure cryst. form. (I) isolated from 
sow ovary is identical with that obtained from 
theelin. E. M. W.

Action of a  synthetic  oestrogenic agen t [9 :1 0 - 
dihydroxy-9 : 10-di-n-propyl-9 : 10-dihydro- 
1 : 2 : 5 :  6-d ibenzan th rene] on the  a n te r io r  p itu it
a ry  of the  ca s tra ted  fem ale r a t .  J .  M. W olfe 
(Amer. J . Physiol., 1936, 115, 665—669).

R. N. C.
Changes in  tissu e  m etab o lism  in  cestrual, 

dicestrual, and  spayed r a ts .  J. V ic t o r , D . H . 
A n d e r s e n , and M. R. P r e s t  (Amor. J . Physiol., 
1936, 115, 121—129).—0 2 consumption of the liver 
in vitro is max. in cestrual and min. in spayed animals; 
the R.Q. is unaltered. Kidney metabolism does not 
vary. Infection increases 0 2 consumption and the 
R.Q. of liver but not kidney. R. N. C.

Effect of ovarian  horm one on the b asa l m e ta 
bo lism  of ex p e rim en ta l hyperthyro id ised  ra ts .
T. C. Sh e r w o o d  and L. M. B o w er s  (Amer. J . Physiol., 
1936,115, 645—650).—The hormone induces a greater 
fall in basal metabolism when injected in oil solution 
than in aq. solution. I t  accelerates the return of 
basal metabolism to normal after thyroid feeding.

R . N. C.
Effects of tw o hypophyseal gonadotropic  h o r

m ones on the  reproductive sy stem  of th e  m ale  
r a t .  R. 0 .  Gr e e p , H . L. F kvo ld , and F . L . H isaw  
(Anat. Rec., 1936, 65, 261—271).—Follicle-stimulat
ing hormone stimulates the germinal epithelium,
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whilst luteinising hormone stimulates the inter
stitial cells to secrete the male hormone. R. N. C.

C oncentration and  purifica tion  of the  gonado
trop ic  substance in  u rin e  of ovariectom ised and  
post-m enopausa l w om en. L. L e v in  and H . H . 
T y n d a l e  (Proc. Soc. Exp. Biol. Med., 1936, 3 4 , 510— 
518).—Gonadotropic material may be almost quant
itatively pptd. by tannic acid from urine acidified 
byr AcOH. to p n 5-0. The ppt. is extracted with EtOH 
and then with COMe2. Purification of the crude
tannate is described. W. O. K.

Q uantitative re la tio n  betw een follic le-stim ulat
ing and  lu te in ising  effects in  ca s tra te  and  m eno
pause u rin e . U. J . S a lm o n  and R. T. F r a n k  
(Proc. Soc. Exp. Biol. Med., 1936, 3 4 , 463--i66).— 
Extracts from the urine of female castrates or 
women past the menopause produced follicle-stimul
ating and luteinising effects in ra ts’ ovaries according 
to the dose given. W. 0 . K.

Effect of divided dosage of gonado trop ic ex
tra c ts  in  th e  im m a tu re  m ale  ra t.  F. B t s c h o f f  
(Amer. ,T. Physiol., 1936, 1 1 4 , 483— 187).

R. N. C.
In d u s tria l ex trac tion  of crysta lline  folliculin. 

Physical and  biological determ ina tion . D. v a n
Stoliv , H. P fix a  i t , and R . L . h e  L e n c h &r e  (J. 
Pharm. Chim., 1936, fviii], 2 4 , 249—260).—Pregnant 
mares’ urine gives max. yields of the hormone (I) 
a t the 5th—7th month of gestation (cf. Cole and 
Saunders, A., 1935, 1426). Colorimetric determin
ation of (1) (Kober, A., 1931, 1195) is unsatisfactory 
with crude preps. A spectrometric method [(I) in 
EtOH has an absorption max. at 277-5 and min. a t 
247-5 mil] and its application to the various stages of 
purification of (I) during its isolation from urine are 
described. F. 0 . H.

Corpus lu teu m  horm one. K. E h r h a r d t  and 
A. I I a g e n a  (Endokrinol., 1935, 16, 51—00; Chem. 
Zentr., 1935, ii, 3788).—Impure extracts of human 
placenta give a positive Clauberg-Hohlweg reaction 
in 20% of cases examined, whereas after removal of 
follicular hormone 00% of positive tests are obtained. 
Extracts from pregnancy urine or that from tumour 
cases seldom contain the corpus luteum hormone; 
it could not be detected in urine after parenteral 
administration. A. G. P.

Effect of p ro g estin  on the  in  vitro  response of 
th e  ra b b it ’s u te ru s  to  p itu itrin . A . W. M a k e 
p e a c e , G. W. C o r n e r ,  and W. M. A l l e n  (A m er. 
J . Physiol., 1936,1 1 5 , 370—385). R. N. C.

P rep a ra tio n  of non-toxic u rin e  fractions for 
assay  of m ale  horm one by the fem ale b itte rlin g  
te s t. I. S. K l e in e r , A. I. W e is m a n , and D. I. 
M is h k in d  (Science, 1930, 84, 142).—Dialysis removes 
the factor toxic to fish in certain urines. L. S. T.

In creasin g  th e  effectiveness of testosterone .
A. S. P a r k e s  (Lancet, 1930, 2 3 1 , 074—676).—Testo
sterone acetate (I) and propionate (II) are much more 
effective than the free hormone in restoring the atro
phic prostrate and seminal vesicles of castrated rats.
(II) has a more intense and prolonged action than (I).

L. S. T.

S exual h o rm ones. XVI. E s te rs  of the 
testo sterone and  andro ste ro n e  series. XVII. 
B ro m in atio n  of s te ro l and  androstene deriv
atives.—See this vol., 1382.

Effects of androgenic substances in  the ra t.
W . O. N e l s o n  and T. F. G a l l a g h e r  (Science, 1936, 
8 4 , 230—232).—The effect of male hormone extracts 
on the testes of hypophysectomised rats, and the effect 
of androsterone, androstanediol, and androstenedione 
on the pituitary, mammary gland, and uterus of the 
spayed ra t are described. L. S. T.

P roposed  syn thesis  of equilenin .—See this vol., 
1382.

In te r-re la tio n sh ip  of v itam in s . M. M itolo 
(Boll. Soc. ital. Biol, sperim., 1936, 11 , 334—330).— 
The symptoms occurring in animals fed on diets 
rich in certain vitamins and lacking in others are 
described. Those of avitaminosis-I) are modified 
by concomitant hypervitaminosis-vl, -B, -0, or
-(/1+ - B + C ) i n  the last case, a rachitic condition 
does not occur. F. 0. H.

E x p erim en ta l po lyav itam inosis. G. P erktti 
(Boll. Soc. ital. Biol, sperim., 1936, 11 , 338—339).— 
Symptoms of deprivation of one or more of the 
vitamins-^., -B, and -C in guinea-pigs are described.

F. 0 . H.
Choice of d iet and  p roduction  of experim ental 

av itam inosis. G. R ig o b e l l o  (Boll. Soc. ital. Biol, 
sperim., 1932, 7 , 825—830; Chem. Zentr., 1935, 
ii, 3791).—Suitable diets for inducing avitaminosis-4, 
-B, and -D are given. A. G. P.

R elation of v itam in -.! to  eye developm ent in
the  p ig . F. H a l e  (Amer. Soc. Animal Prod. Rec. 
Proc. 27th Ann. Meet., 1934, 126—128).—Defective 
eyes may result from -A deficiency in the mother or 
in the ration. Ch . A b s . (p)

V itam in-/! as  a  p rophylac tic  ag a in s t the 
com m on cold in  g ro u p s of school children.
E. M. T r e s s  (Amer. J . Digest. Dis. Nutrition, 1935,
1, 795—796).—Beneficial effects of feeding -A are 
recorded. Ch . Abs. (p)

V itam in-/! s to rag e  by chickens. A. D. H olm es,
F. T r ip p , and P. A. Ca m pb e l l  (Poultry Sci., 1936,
15 , 71—78).—The -A contents of livers of chickens of
varying age and receiving -A supplements are recorded. 
High-producing flocks receiving a vitamin-rich diet 
can maintain a sufficient body reserve of -A through 
the reproductive period. A. G. P.

Cytological s tudy  of the  action  of v itam in -/!.
P. J o y e t -L a v e r g n e  (Bull. Soc. Chim. biol., 1936,
1 8 , 1041—1054).—Vitamin-/! as determined by the 
Carr-Price test is present in the nucleolus and 
chondriome of animal and vegetable cells. A. L.

P hoto-chem ical decom position of v itam in-/! 
in  alcoholic solution. II . Secondary  reaction.
A. Ch e v a l l ie r  and P. D ubou loz  (Bull. Soc. Chun, 
biol., 1936, 1 8 , 1115—1124; cf. this vol., 1159).— 
One of the two products produced by irradiation of 
vitamin-4, with light of 365 mu is further decomposed 
with shorter waves giving a series of products.

A. L.
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Spectrophotographic stud ies on the antim ony 
trichloride reaction  fo r v itam in -/l. I. Relation 
between tin to m e te r read ings and spec tra l ab 
sorption of the  blue solution. 0. N o t ev a r p  and
H. W. W e e d o n  (Biochem. J., 1930, 30, 1705—1718). 
—The absorption spectrum of the SbCl3-vitamin-.d 
complex changes with time and the variation in the 
intensity of the 018 and 572 mp bands depends on the 
prep. used. Empirical relations for the extinction 
coeffs. and the blue vals. are given for the different 
absorption max., and also a relation for the variation 
of the blue val. with -A concn. H. D.

D eterm ination  of v itam ins by chem ical 
m ethods. I. Vitam in-yl in  vegetable and an im al 
oils. A. S a n to s  R u iz  (Anal. Fis. Qufm., 1934, 32, 
1217—1224).—A review of the literature. Olive oil 
contains 3 “ eod-liver-oil units ” per 100 g. The 
vitamin-^. contcnt of animal and vegetable oils is 
related to the intensity and time of action of the solar 
rays to which they have been exposed. F. R . G.

N utritive effect of tunny , ox liver, and  yeast 
on ra ts .  U. T a n g e  and K. M ic h i  (Bull. Inst. Phys. 
Chem. Res. Japan, 1930, 15, 809—817).—Rats on a 
diet deficient in B  vitamins do not grow so well 
when the ration is supplemented with tunny or ox 
liver as when with yeast. The growth-promoting 
actions of EtOH extracts of yeast were >  those from 
fat-free ox liver, w'hich in turn exceeded those from 
tunny liver. W. O. K.

In term ed ia te  m etabo lism  of carbohydrates in  
avitam inosis-/?. I. G. P e r e t t i  and F. P orrazzo 
(Arch. Sci. biol., 1933, 19, 227—248; Chem. Zentr.,
1935, ii, 3791).—Vitamin-B affects carbohydrate 
metabolism a t a stage preceding that of lactic acid 
production. A. G. P .

M ultiple n a tu re  of the  th ird  factor of the 
v itam in-Ji com plex. S. L e p k o v s k y , T. H. J u k e s , 
and M. E. K r a u se  (J. Biol. Chem., 1930, 115, 557— 
500).—Component I  (separated from I I  by adsorption 
on fuller’s earth) of rice-bran extracts prevented 
dermatitis in rats but was without effect on chickens, 
whereas I I  prevented the latter and aggravated the 
former in absence of I. Tho deficiency in rats with 
an EtOH extract of white corn as a source of vitamin- 
B  was multiple in nature, the chief factor lacking 
being vitamin-#, (flavin). H. G. R.

E x trac tio n  of v itam in - B, fro m  adso rbates. 
R. D. Gr e e n e  and A. B la ck  (Science, 1930, 84, 
185—180).—The best yields (<  90%) of vitamin from 
the adsorbate obtained in Seidell’s method occur when 
aq., aq.-EtOH, or EtOH solutions of acid salts of 
C5H 5N, quinoline, NH2Ph, etc. are used as extractants. 
The salt solutions have an effect >  that of acid or 
base alone. L. S. T.

Pathological changes in  th e  eye in  experi
m en tal v itam in -B 2 deficiency. K. S e n , N . D as, 
and B. C. Guha (Sci. and Cult., 1935,1, 59—00).

Ch . A b s . (p)
P o ta ss iu m  in  the  b ra in  in  v itam in-B j de

ficiency. H. W. K in n e r s l e y  (Nature, 1930, 138, 
308).—No significant difference in the K  content of 
the brains of normal and vitamin-i?, -deficient pigeons 
has been detected (cf. A., 1934, 1042). L. S. T.

V itam in-B 2 concentrates a s  preventives of 
black-tongue. L. E. B o o h e r  and G. H . H a n s m a n n  
(Amer. J. Physiol., 1930, 114, 429—435).—Vitamin- 
B 2 concentrate from low-lactose whey powder, which 
contains lactoflavin and a t least one other thermostable 
vitamin necessary for growth of rats, prevents or 
cures black-tongue in dogs. I t  augments the inferior 
rate of growth produced in young rats by a diet 
causing black-tongue in dogs. Liberal quantities of 
nutritive protein in tho diet apparently decrease the 
-B2 requirements for growth of rats and prevention 
of black-tongue in dogs. R. N. C.

V itam in-B 2 from  different sources and  coccid- 
ian  infection. E. R. B e c k e r  and N. F. M o r e 
h o u s e  (Proc. Soc. Exp. Biol. Med., 1930, 34, 437— 
439).—A substance promoting the development of 
the oocysts of Eirneria miyairii in rats is present 
in various vitamin-B.y preps., but not in liver.

W. O. K.
Significance of v itam in-C  in  biological oxid

ation processes of th e  h u m an  lens. P. W e i n 
s t e in  (Orvosi Hetilap, 1935, 79, 874—875).— 
Vitamin-O, like cystine (I), disappears from the 
eataractous lens and is found in the covering. Re
duced -C acts as a protective agent and retards the 
oxidation of (I). Ch . A b s . (p)

R eversible oxidation of v itam in-C  in  biological 
m ed ium  o r p u re  solution. N. B ez s so n o ff  and 
M. W oloszy n  (Compt. rend., 1930, 203, 275—277).— 
The decolorisation of dichlorophenol-indophenol by 
ascorbic acid in lemon juice is unaffected by change of 
pB, but varies in pure solutions. The stability of tho 
vitamin is increased in biological solutions by the 
presence of other reducing agents. The existence of 
an oxidised compound of -C, (C6H70 6)2, is postulated.

P. G. M.
M eat d iet : blood as an  an tisco rb u tic  factor.

V. St e f a n s so n  (Science, 1930, 84, 227—228).—A 
discussion. L. S. T.

H istochem istry . IX. Q uantita tive d is tr ib u 
tion  of vitam in-C  in  the  ad ren al g land  a t various 
stages of developm ent. D. G lick  and G. II. 
B is k in d  (J. Biol. Chem., 1930, 115, 551—555).—The 
concn. is highest in the fascicular zone. I t  increases 
in all portions of the gland during growth of the 
foetus and reaches a max. in the calf. The size and 
vitamin-C content of the colls increase regularly to 
the adult stage. H. G. R.

V itam in-C  in  an  cestrin-producing ovarian  
tu m o u r. G. R. B is k in d  and D. G l ic k  (Science, 
1930, 84, 180).—The relatively low vitamin-C concn. 
of this tissue supports the view (this vol., 530) that 
-C is unrelated to cestrin formation in the human 
ovary. L. S .T .

S ta te  of ascorb ic acid in  p lan t tissu es . G. L.
Ma c k  (Nature, 1930, 138, 505—500).—Repetition 
of the work of Guha and Pal (this vol., 1033) failed to 
reveal an increase in ascorbic acid (I) contcnt on 
heating. The cabbages examined did not contain 
appreciable amounts of combined (I). When the 
oxidation enzyme is inactivated by heat or EtOH, or 
inhibited by extraction with sufficiently strong acid,
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the total (I) is obtained. The apparent increase on 
cooking is due to inactivation of the enzyme.

L. S. T.
V ariation  of v itam in-C  con ten t in  ce rta in  fru its  

and  vegetables.—See B., 1936, 953.
A scorbic acid  oxidase in  d e te rm in in g  v itam in - 

C in  lens and  aqueous h u m o u r. L. R o s n e r  and 
J . B e l l o w s  (Proc. Soc. Exp. Biol. Med., 193(3, 34, 
493—494).—Treatment of extracts of the lens of tho 
eye or of the aq. humour with the enzyme from the 
Hubbard squash which promotes the oxidation of 
ascorbic acid (I) (A., 1935, 1023) completely destroys 
their power of reducing Tillmans’ reagent (II). The 
reducing substance in the lens and humour determined 
by (II) is therefore (I). W. 0 . K.

U se of th e  phospho tungstic  acid  m eth o d  of 
d e term in in g  ascorb ic acid  in  u rin es  w ith  low 
ascorb ic acid  conten t. G. M e d e s  (Biochem. J., 
1936, 3 0 , 1753—1755; cf. A., 1935, 1430).—The 
application of the reagent to urines of ascorbic acid 
content of < 4 x  10'1 g.-raol. per 100 ml. is described.

W. McC.
D ete rm ination  of ascorb ic acid by t itra tio n  

w ith  2 : 6-dichlorophenol-indophenol (T illm ans' 
m ethod). R . S t r o h e c k e r  and R . V a u b e l  (Angew. 
Chem., 1936, 49, 666—668; cf. A., 1932, 310).— 
Details of the method given include standardisation 
of the dye (OOOliV) with (NH4)2Fe(S04)2, prep, of 
tissue extracts by dil. AcOH, application"of PhN 02 
(in which the dye is sol.) to highly-coloured extracts, 
and appearance of the end-point under varying 
conditions. F. O. H.

D ete rm ination  of v itam in-C  by  m ean s of its  
influence on the  body-w eight of guinea-p igs.
K . H. Co w a rd  and E. W. K a s s n e r  (Biochem. J., 
1936, 3 0 , 1719—1727).—A method similar to that 
used for vitamin-yl (A., 1932, 886) is described. The 
derived relationship is y=74-3-f 108-2 log (log 10.«), 
where y  is the mean wt.-increase in g. in 6 weeks and 
x  is the daily dose of ascorbic acid in m g.; that 
between severity of scurvy and dose is also curvilinear. 
The method, how'ever, is somewhat inferior to tho 
“ tooth ” method. F. 0 . H.

Value of th e  acid  s ilv er n itra te  reac tion  a s  a 
te s t fo r ascorbic acid. A. Gir o u d  and C. P. 
L eb lo n d  (Nature, 1936, 1 3 8 , 247— 248).— The 
absence of a coloration by acid AgN03 is not neces
sarily a proof of the absence of ascorbic acid (I), but 
a positive reaction in tissue is a sp. test for (I).

L. S. T.
D ifferential th resh o ld  of reaction  to  v itam in -/) 

deficiency in  th e  house-sparrow  and  th e  chick.
H. F r ie d m a n n  (Biol. Bull., 1935, 69, 71—74).— 
The possible antirachitic properties of the irradiated 
secretion of the uropygial gland are examined. 
The threshold of reaction of house-sparrows and 
starlings to vitamin-D deficiency is markedly differ
ent. Ch . A b s . (p)

M echanism  of the  action  of ir ra d ia te d  ergo- 
ste ro l. I . Developm ent of bone and  its  m in era l 
c o n te n t; calccemia an d  phosphataem ia. II . 
L ipin conten t of bone. L. R o b u s c iii  (Boll. Soc. 
ital. Biol, sperirn,, 1932, 7, 1025—1028, 1029—1032;

Chem. Zentr., 1935, ii, 3791—3792).—!. Adminis- 
t-ration of irradiated crgosterol (I) increases the Ca 
and P  contents of blood but not those of bone.

II . (I) affects the lipin content of bone marrow.
A. G. P.

Effect on th e  an tirach itic  ac tiv ity  of th e ir  milk 
w hen ewes w ere  exposed to  sunsh ine  and  u ltra 
violet ra y s . W. G. K i r k , B. H. T h o m a s , and C. C. 
C u l b e r t so n  (Amer. Soc. Animal Prod. Rec. Proc. 
27tli Ann. Meet., 1934, 182—188).—Treatments 
produced no appreciable effect. Ch . A b s . (p)

Vitam in-7) re q u irem en ts  of calves when 
n a tu ra l m ilk  is th e  sole source of the  antirachitic 
factor. J . W. L o n g , C. F. H u f f m a n , and C. W. 
D u n c a n  (Milk Plant Month., 1936, 25, No. 7, 30— 
36).—Growing calves developed rickets when fed a 
rachitogenic ration containing the same Ca/P ratio 
as milk. The vitamin-/) requirement of a growing 
calf cc the rate of gain in body-wt. When winter or 
early spring milk supplied the only source of -D, 
0-3—0-4 U.S.P. unit per lb. of body-wt. daily was 
sufficient for the requirements of a growing calf 
provided tha t the normal level of plasma-Mg was 
maintained. The higher -D requirement of calves 
on summer milk is tentatively associated with a 
difference in Mg metabolism. W. L . D.

Effect of source of vitam in-7) in  the  diet of 
chicken on s to rag e  of the  an tirach itic  factor.
G. M. D e V a n e y , H. E. M u n s e l l , and H. W. T itus 
(Poultry Sci., 1936, 15, 149—153; cf. A., 1935, 
1287).—The -D storage of egg yolk was not affected 
by 8% of fat in tho diet. 8% of cod liver-oil (I) in 
the diet reduced the no., size, and hatchability of 
eggs. The -D in yolk increases with the (I) or 
viosterol (TI) content of the ration. With a ration 
containing 2—4% of (I) or 8% of (II), approx. 2% 
of the ingested -I) appeared in the egg yolk. With
2—4% of (II) or 8% of (I), -D storage in yolks was 
appreciably less although the -D potency of the yolk 
was increased. A. G. P.

D ete rm ination  of v itam in -7). I I I .  Effect of 
calcification on g ro w th  and  sex  differences hi 
w hite L eghorn  chicks. L . L . L ac h a t  and H. A. 
H alvo rso n  (Poultry Sci., 1936, 15, 127—135; 
cf. A., 1935, 417).—Deficiency of vitamin-7) affects 
growth and calcification in females >  in males. 
Females utilise -D more efficiently than do males, 
and are more suitable for laboratory tests. Seasonal 
variations, previously reported, in the calcification 
of rachitic chicks are now explained on the basis of 
association between body-wt. and bone-ash content. 
In faster growing birds greater amounts of skeleton 
are developed and show greater rolativo amounts of 
mineral deposition in the skeleton. Results of the 
A.O.A.C. method of assay arc accurately interpreted 
by means of a simple formula. A. G. P.

F ac to rs  p roducing  rick e ts  p re sen t in  cereals.
O. R y g h  (Bull. Soc. Chim. biol., 1936, 18, 1091— 
1096).—Tho free fatty  acids (I) isolated from oats arc 
antagonistic to  the antirachitic action of those from 
green plants. Concn. of the rachitic factor in the 
unneutralised fraction of (I) was effected after 
partial neutralisation. A. L.
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Vitamin-O in  B altic h e rrin g . (A) G. B l ix , II. 
Rvdim , and G. E n g l u n d . (b ) G. B ltx and G. 
Eng lu nd  (Upsala liikareforen. forli., 1936, 4 0 , 175— 
182; 4 2 , 203—207).—The vitamin-D content of 
the herring oil was about 200 international units per 
g., and therefore comparable with that of good cod- 
liver oil. The fat content of the herrings was a 
max. at 7—9% in Sept. to Nov. and a min. a t 3—6% 
in Feb. to April. Boiling the herrings in a min. 
amount of H20  did not affect the -D val. of the oil.

N u t r . A b s .
C hem istry  of calciferol and  vitam in-/).,. A. L.

Baciiar a cii (Nature, 1936, 138, 387—389).—A 
summary of recent work. L. S. T.

Purification  of the  antihaem orrhagic v itam in  
by d istilla tion . H. J . A l m q u ist  (J. Biol. Chem.,
1936, 115, 589—591).—Tho active fraction of the 
lucernc-meal concentrate (cf. this vol., 907) distils 
at 120—145°/1 x  10-« mm. H. G. 11.

New facto r, no t v itam in -« ,, necessary  for 
hatchability . R. B . N e s t l e r , T . C. B y e r l y , N . R. 
E l l is , and H. W. T it u s  (Poultry Sci., 1936, 15, 67— 
70).—A mixed grain-lucerne meal ration contains 
sufficient yitamin-I?2 for hatchability, but lacks a 
factor necessary for high hatchability. This factor 
is present in dried pigs’ liver and green grass, and, 
to a smaller extent, in fish meal, desiccated meat 
meal, and dried buttermilk, but not in whey.

A. G. P.
E lec trophoresis of p lan t cell-conten ts. A.

Gu il l ie r m o n d  and N. Gjio u c r o u n  (Compt. rend.,
1936, 203. 225—229).—An external field exerts little 
effect on the contents so long as the cell is living, but 
prolonged application of a powerful field kills the cell 
and electrophoresis occurs. On death the nucleus 
is normally attracted to the positive pole; addition 
of neutral-red, which is localised during life in the 
vacuole and is transferred to the nucleus on death, 
causes migration to the negative pole. P. G. M.

P erm eab ility  of m em b ran es.—See this vol., 
1335.

B reakdow n of fru it  and  vegetable tissue due 
to an  electric cu rren t. W. S e if r iz  (Plant Physiol.,
1936, 11, 195—200).—Tissues of fruits and vegetables 
when made the cathode of a 110-volt circuit break 
down to a soft, dark-coloured mass and show a uni
form 2>a of 12-2. When placed a t the anode the tissues 
remain practically unchanged. The degeneration is 
attributed to auto-proteolysis catalysed by intra
cellular enzymes rendered active by reducing con
ditions a t the cathode. Proteolysis is followed by 
enzymic oxidation and discoloration accelerated by 
the alkaline medium surrounding the cathode. 
Phenolic compounds sire probably concerned. 
Potato and onion tissues gelatinise at the cathode 
and are not discoloured. A. G. P.

V ernalisation. F. G. Gr e g o r y  and 0. N. P u r v is  
(Nature, 1936, 138, 249).—Embryos of ecreals 
separated completely from the endosperm can be 
vernalised in the same way as complete seeds, showing 
that the cause of vernalisation by low temp, is in
herent in the embryo and independent of the metabol
ism of tho endosperm or aleurone layer. L. S. T.

Creeping m ovem ents of Spirogyra. D. R.
Ch e st e r m a n  and C. L. F o s t e r  (Nature, 1936, 1 3 8 , 
403—404).—Solutions of electrolytes of concn. >1%  
reduce tho creeping of Spiroyyra up the sides of the 
containing vessel in the dark. Sucrose and glucose 
up to a erit. concn. reduce climbing and then increase 
it. The results appear to be related to effects on the 
respiratory activity of the algal cells. L. S. T.

Changes of ap p a ren t ionic m ob ilities  in  p ro to 
p lasm . I. Effects of guaiacol on Valonia.
W. J. V. O s t e r iio u t  (J. Gen. Physiol., 1936, 20 , 
13—43).—On treatment with 0-0L1T-guaiacol the 
order of tho apparent mobilities (K >C l>N a) in the 
non-aq. protoplasmic surface is reversed. On adding 
the same concn. to sea-H20  the p.d. of the cell changes 
from — 10 to + 28  mv. and then slowly returns, due 
to changes in the apparent mobilities of the org. ions 
in the protoplasm. H. G. R.

Yield and  com position of eared  an d  ea rless 
m aize p lan ts  in  a selfed line seg reg atin g  b a r re n  
sta lk s. R. J . G a r b e r , R. B . D u stm a n , and C. R. 
B u rn h a m  (J. Amer. Soc. Agron., 1936, 2 8 , 85—91).— 
Tho wt. and sugar content of stems and leaves of 
earless plants were >  those of eared plants. In  the 
entire plants eared individuals showed greater wt., 
carbohydrate content, and E t20  extract, but less 
crude protein. A. G. P.

D ry  m a tte r  p roduction  an d  m etab o lism  in  
ce rta in  cultivated  p lan ts . III . Causes of n itro 
gen in take an d  p ro te in  fo rm ation . S. O d £ n  and 
K. S joberg  (Kung. Landtbruks.-Akad. ilandl. 
Tidskr., 7 3 ,780—821; Chem. Zentr., 1935, ii, 3939).— 
In oats, beans, and cress, increasing N supplies cause 
increases in yield and total and %.N, up to limiting 
vals. Small additions of N are converted almost 
completely into protein. The proportional conver
sion is smaller when large amounts of N are assimil
ated. A. G. P.

T issue function and  organic solute m ovem ent 
in  th e  sunflow er. O. A. L e o n a r d  (Plant Physiol.,
1936, 1 1 , 25—61).—Diurnal and seasonal variations 
in the carbohydrate distribution in the plants are 
examined. Variation in conens. of simple sugars 
in leaves correspond with much smaller variations in 
sucrose (I). The (I) gradient is positive in bark and 
negative from head to seed. Storago of (I) occurs 
chiefly in bark, and tha t of simple sugars in pith. 
Tho starch content of all organs is very low except 
in leaves during the day. Acid-hydrolysable carbo
hydrate is a temporary storage form and is nearly all 
translocated from leaves at night. Pith effects 
storage of NOa' and some synthesis of NH2-acids. 
Gradients of sol. N arc positive from leaves to bark 
but those of total sol., NH2-, and N H /-N  are negative 
up the stem. Amide-N is"never abundant and often 
absent. A. G. P.

P roduction  and  physiology of Concord g rape 
vines as affected by varia tions in  the  severity  
of p run ing . T. J . M a n e y  and H. II. P la g g e  (Proc. 
Amer. Soc. Hort. Sci., 1934, 3 2 , 392—396).—-No 
correlation was found between chemical composition 
and differences in fruitfulness. Ch. Abs. (p)
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Influence of the  ch loride ion on the  ch lorophyll 
content of po tato  leaves. S. B a s sl a v sk a ja  and 
M. S ir o e s c h k in a  (Plant Physiol., 1936, 11, 149— 
157).—The chlorophyll (I) content of field-grown 
plants was 2—3 times tha t of pot-cultured plants. 
Heavy applications of Cl-containing fertilisers 
lowered the (I) content of field plants to  an extent 
related to their increased H20  content. The decrease 
in (I) content (%) of the dry m atter of leaves occurred 
towards the end of the vegetative period. A. G. P.

C hlorolytic ac tion  of se ru m . M. E. S a u e r  
(Plant Physiol., 1936, 11, 159—166).—Serum causes 
a liberation of chlorophyll (I) from cells of Euglena 
gracilis or Prolosiphon botryoides if these have been 
sufficiently altered by contact with strong serum or 
by heat. The action is related to the lipin content of 
the serum. Immune serum does not increase the 
permeability of the cell to (I). A. G. P.

E xudation  in  cu cu rb its. A. S. Cr a fts  (Plant 
Physiol., 1936, 11, 63—79).—Tho mechanism of 
phloem and xylem exudation is examined.

A. G. P.
A bsorp tion  of w a te r by th e  foliage of som e 

com m on fru it  species. W. G. B r ie r l e y  (Proc. 
Amer. Soc. Hort. Sci., 1934, 32, 277—283).

Ch . A b s . (p)
Effect of am m onium - and  of n itra te -n itro g en  

on th e  com position of the  tom ato  p lan t. H. E.
Cl a r k  (Plant Physiol., 1936, 11, 5—24).—In sand 
cultures tho use of Ca(N03)2 as N source produced 
greater fresh wt. of plants but a slightly smaller % 
dry m atter in fresh material. N 0 3'-fed plants 
contained more N 03', ash, oxalic, malic, citric, and 
total org. acids, but less glutamine, asparagine, total 
NH2-N, sol. org. and insol. protein-N than those 
receiving NH.,\ The NH4 content was high in plants 
supplied with media of higher [NH4‘]. Relations 
between absorption and assimilation of N, accumul
ation of ash constituents, and the synthesis of org. 
acids by plants aro discussed. A. G. P.

T o ta l n itrogen  in  developing flow ers and  
young fru its  of Valencia o ranges. S. H. Ca m e r o n  
and D. A p p l e m a n  (Proc. Amer. Soc. Hort. Sci.,
1934, 32, 304—207).—Flowers developing early 
contain more N than those developing later. The 
petals, stamens, and pistil of mature blossoms contain 
approx. 45, 30, and 25%, respectively, of the total N 
and dry matter. ~ Ch . A b s . (p)

T ranslocation  of n itro g en  in  woody p lan ts .
W. E. L oom is (Proc. Amer. Soc. Hort. Sci., 1934, 
32, 61—64).—Much protein-N accumulated in the 
wood and bark of trees and was subsequently utilised 
in early spring growth. Movement of N from wood 
and bark was delayed by phloem rings and sol. org. 
N accumulated below the rings. Inorg. N can pass 
through normal cell membranes but org. N  does not 
readily penetrate. Its  upward and downward 
movement is confined to the plasmodesmal con
nexions between living cells, especially in phloem.

Ch . A b s . (p)
M echanism  of sym bio tic n itro g en  fixation.

A. I. V ir t a n e n  (Suomen Kem., 1936, 9, A, 69).— 
The N excreted by root nodules in sterile sand

culture consists of aspartic acid and lysine, with small 
amounts of N 0 2' derived from oximes. The first 
compound formed in N fixation is probably NH2OH, 
which reacts with oxalacetic acid (derived from plant 
sugars) to produce the oxime and thence, by reduction, 
aspartic acid. A. G. P.

D iagnosis of p lan t tro u b les  w ith  diphenyl- 
am ine. L. H. J o n e s  (Plant Physiol., 1936, 11, 
207—209).—Applications of the NHPh2 test in the 
examination of physiological disturbances involving 
N are described. Indications of a photochemical 
conversion of NH4' into N 03' within the plant are 
recorded. A. G. P.

Effect of b o ron  on g ro w th  of ce rta in  green 
p lan ts . A. R. GfiiGEL (J. Agric. Univ. Puerto Rico,
1935, 19, 5—28).—In H20  cultures of Spirodela 
polyrhyza B was toxic a t concns. > 1  p.p.m. and lethal 
a t > 5  p.p.m. B caused chlorosis not corr. by Fe 
but partly cured by K  tartrate. Chlorella was 
stimulated by 10 p.p.m. of B, larger proportions of 
which did not cause chlorosis. B did not lower the 
availability of Fe. Resistance of plants to B was 
increased by addition of glucose or sucrose to media.

Ch . A b s . (p)
C hem ical and  enzym ic stud ies of the  uneven 

rip en in g  of C oncord g rap es . J .  E. W e b s t e r , E. 
A n d e r s o n , and F. Cro ss (Proc. Amer. Soc. Hort. 
Sci., 1934, 32, 365—369).—The principal chemical 
difference between green and coloured grapes is tho 
lower sugar content of the former. Ch . A b s . (p)

Seasonal changes in  B a rtle tt  pear-leaves.
L. D . D a v is  and N. P. M o o r e  (Proc. Amer. Soc. Hort. 
Sci., 1934, 32, 131—138).—Ash constituents and N 
of leaves are examined a t various growth stages. 
There was a consistent loss of N throughout tho season 
especially after yellowing of leaves. Ch . A b s . (p)

A bsorp tion , d istribu tion , and  seasonal m ove
m en t of p o tass iu m  in  young apple trees  : effect 
of p o tassiu m  fe rtilise r on the  p o tassiu m  and 
n itrogen  contents and  g row th  of trees . R. F.
Ch a n d l e r , jun. (J . Agric. Res., 1936, 53, 19—42).— 
Absorption of K by young trees oc dry wt. increases. 
Relative amounts of K  in now growth tended to 
increase and those of 1- and 2-year tissue to decrease 
throughout the season. In roots K  decreased during 
rapid growth but increased in the later part of the 
season. The abs. amount of K in all parts of the tree 
increased with growth ; tha t in leaves decreased after 
abscission began. New wood added by diameter 
growth corresponded with current twig growth in 
respect of [K]. The K  content of old leaves was <  
tha t of new leaves. The increased intake of K  by 
tissues following use of K fertilisers was in the order 
leaves >  bark >  wood. No growth differences 
could be attributed to the fertiliser. N absorption 
by trees continued late in the season, whereas K 
absorption ceased a t leaf-fall. The N content of 
wood and bark decreased during summer through 
translocation to leaves, but K  vals. remained approx. 
const. A. G. P.

T ran sfo rm atio n  of su g a rs  in  p lan ts . M. N u r -  
m ia  (Suomen Kem., 1936, 9, A, 70).—Wheat, clover, 
oats, and horse beans, deprived of starch by storage
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iii darkness, when cut and placed in sugar solutions 
absorbed glucosc or fructose, partly converted either 
sugar into the other, and synthesised sucrose (I). 
(I) was also produced in varying amounts from 
galactose and maltose, but not from xylose, 
C0(CH2-0H)2, or glycerol. The changes were not 
a fleeted by PhMe and only slightly retarded by 
KCN. A. G. P.

Changes in  carbohydra te  content of w heat 
plants d u rin g  th e  process of h ard en in g  for 
d rought-resistance. I. M. V a s s il ie v  and M. G. 
Va s sil ie v  (Plant Physiol., 1936, 11, 115—125).— 
Hardening of wheat plants by growth with insufficient 
HoO until wilting occurs resulted in an initial (24 hr. 
after wilting) increase hi monosaccharides (I) and 
sucrose (II) and decrease in hemieellulose (III) con
tents. Subsequently. (II) decreased but (I) and 
(notably) (III) increased. Immediately after water
ing (I) decreased and (II) remained at a low level. 
Fully recovered plants showed lower II20  and (I) 
but higher (II) and (III) contents than control plants. 
The significance of (III) hi drought-resistance is 
discussed. A. G. P.

D istribu tion  of acetaldehyde an d  alcohol in  
the apple fru it. E. V. M il l e r  (J. Agric. Res., 1936, 
53, 49—55).—Vais, for various parts of different 
varieties of apples are given. Storage of prepared 
samples in refrigerators results in marked increase 
in MeCHO (I) content. Fruit affected with soft 
scald or soggy breakdown showed increased amounts of 
(I) in the peel. Recorded high vals. for (I) in peel 
are in part due to its production in cells ruptured 
in paring but accumulation of (I) in peel always
follows injury by mechanical means or by physio
logical abnormality. A. G. P.

D istrib u tio n  of to ta l soluble solids and  cata lase 
in  d ifferen t p a r ts  of Jo n a th an  apples. P. L.
H a r d in g  (J. Agric. Res., 1936, 53, 43—48).—The sol. 
solid content of apples was highest in the skin and 
decreased towards the pith. In fruit affected with 
soft scald all vals. tended to be <  normal. Catalase 
activity hi healthy apples was highest in skin and 
lowest in the region immediately beneath; in those 
showing soft scald max. activity occurred in the pith 
and min. vals. in the diseased portions. A. G. P.

Pho tosyn thesis of form aldehyde fro m  “ n as
cent ca rbon  dioxide ” in  vitro : im portance of 
re sp ira tio n  in  photosynthesis. A . R am (Proc. 
Acad. Sci. U.P., 1934, 4, 83—94).—Solutions of 
AcOH, citric, mahc, and lactic acids, glycine, glyco
gen, COMe2, etc., malachite-green, Me-violet, methyl
ene-blue, etc. produce CH20  (I) on exposure to sun
light. Other simple acids, sugars, and starch produce 
much smaller amounts. The first group of substances 
probably produce (I) directly and the second group 
indirectly through C02 and H20  formed on oxidation. 
The bactericidal action of dyes may be due to form
ation of (I). Photosynthesis in plants is aided by 
energy derived from respiration. (I) is obtained 
photocliemically from C03" or HC03' solutions 
much more readily in the presence of suitable exo
thermic reactions. Ch . A b s . (p)

P hotosynthesis in  re la tio n  to  lig h t an d  carbon  
dioxide. E. L. Sm it h  (Proc. Nat. Acad. Sci., 1936, 
22, 504—511).—A mathematical relationship is
derived and compared with that applicable to other 
recorded data. The photosynthetic rate is the same 
function of both [C02] and light intensity.

A. G. P.
F luorescence of ch lorophyll an d  its  re la tio n  

to  photochem ical p rocesses in  p lan ts  and  o rgan ic  
so lu tions.—Sec this vol., 1320.

Oxidative m etab o lism  of th e  colourless alga, 
Prototheca zopfli. H. A. B a r k e r  (J. Cell. Comp. 
Physiol., 1936, 8, 231—250).—Data are given for 
the 0 2 consumption and C02 production correspond
ing with the assimilation of simple org. compounds 
by P. zopfii. The primary process of assimilation 
is tho oxidation of the substrate to a carbohydrate, 
which is stored as glycogen, followed by a slower 
decomp, in the processes of coll synthesis. 50—80% 
of,the substrate C is assimilated. E. A. H. R.

D eterm ination  of carbon  dioxide production  
in  physiological p lan t s tud ies. F. L. W y n d  (Ann. 
Missouri Bot. Gdns., 1935, 22, 361—363).—Apparatus 
capable of detecting several g. of C02 with an error 
of > 1  mg. over a 12-hr. period is described.

C h. A bs. (p )
G row th  and  re sp ira tio n  of the  Arena  coleop- 

tile . J. B o n n e r  (J. Gen. Physiol., 1936, 20, 1—11). 
During growth the rate of elongation decreases more 
rapidly than the respiration; HCN or phenylurethanc 
affects both to the same degree. Transport of the 
hormone into the cell and its action on elongation 
depend on aerobic metabolism, the cryst. hormone 
having no effect on respiration. H. G. R.

R esp ira tion  of rip en in g  tom atoes. B. N. S in g h  
and P. B. M a thu r  (Current Sci., 1936, 5, 76—78).— 
Tho increased liberation of C03 by ripening tomatoes 
is due to an accumulation of C02 in the tissues 
together with a lessened resistance of the peripheral 
tissues to diffusion. Subsequently C02 evolution 
declines, but the accumulation of C02 in the fruit is 
still marked. Usual methods of measuring respiration 
rates are thus open to error. J . L. D.

Effect of su lp h u r on ra te  of re sp ira tio n  and 
re sp ira to ry  quotien t in  Chilotnonas p a  ra- 
m ec iu m . S. 0 . M a s t , D. M. Pace, and L. R. Mast 
(J. Cell. Comp. Physiol., 1936, 8, 125— 139).—
S (present as MgSO.,) is required for the respiration 
of C. paramecium, and probably functions in the oxid
ation of fat. Starch is transformed into fat, and S 
prevents the accumulation of the latter by causing 
its oxidation immediately on formation.

E. A. H. R.
M easu rem en t of re sp ira to ry  exchange in  

p lan ts . B. N. Sin g h  and P. B. M a t h u r  (Current 
Sci., 1936, 5,20—22).—A simplification of the Haldane 
gas-analysis apparatus and the technique, as applied 
to these measurements, are described. D. C. J.

Vegetable g row th -p rom oting  horm ones. F. 
K og l  (Svensk K em . Tidskr., 1936, 48, 145—155).— 
A lecture. H. W.

A ction of p-indolylacetic acid on th e  develop
m en t of seedlings. T. So laco lu  and D. Co n s t a n -
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t in e s c o  (Compt. rend., 1936, 203, 437—440).— 
Certain concns. of p-indolylacetie acid (I) retard the 
development of the radicle of Phaseolus vulgaris. 
Cultures in Knop’s solution on cotton to which (I) 
is added produce a filamentous mycelium-like struc
ture, the normal development of the radicle being 
entirely suspended. Tho filaments are derived from 
proliferations of superficial and meristematic tissue 
following disturbance of the orientation of tissues 
effected by (I). A. G. P.

Effect of phenylacetic acid on th e  g ro w th  of 
tom ato  p lan ts . H. L. P ea r se  (Nature, 1936, 138, 
363—364).—Tomato plants sprayed with an aq. 
0-1% solution of CH2P lrC 02H show increased length 
of stem and petioles. The % of total dry wt. present 
as leaf and root are decreased whilst those as stem 
and petiole arc increased. The,H20  content, but not 
the total dry wt., is increased. L. S. T.

F o rm atio n  of nodules in  legum e ro o ts . K. V. 
T h im a nn  (Proc. Nat. Acad. Sci., 1936, 2 2 , 511—-
514).—Experimental data quoted indicate tha t the 
formation of nodules may result from the production 
of auxin in bactcrially infected cells. A. G. P.

R elation of ro o t p re ssu re  to  p lan t disease. 
J . J o hnson  (Science, 1936, 8 4 , 135— 136).—A  dis
cussion. Internal H 20  relations of the host as deter
mined by root pressure may be an important determin
ing factor in predisposition to infection and 
development of disease. L. S. T.

A dapta tion  of th e  m icro-K jeldahl m ethod  for 
d eterm in ing  n itro g en  in  p lan t tissues. N. W. 
Stu ar t  (Plant Physiol., 1936, 11, 173—179).— 
Pregl’s method gives results for the total and non- 
protein-N of plant materials with the same accuracy 
as does the macro-method. Basic N in plant extracts 
may be determined without digestion of tho phospho- 
tungstates and filter-paper. Amides arc partly hydro
lysed during distillation but total amide—fN*H3-N 
may be satisfactorily determined. A. G. P.

D eterm ination  of basic  n itrogen . S em i-m icro
m ethod  applicable to  p lan t tissu es . W . W . 
U m b r e it  and P . W . W il so n  (Ind. Eng. Chem. 
[Anal.], 1936, 8, 361—362).—After removing peptides, 
NH3, and amides the sap is treated with phospho- 
tungstic acid in 5% H2S04 and cooled a t 0—5° for 
48 hr. The ppt. is filtered, dissolved in NaOH, 
and digested in a semi-micro-Kjeldahl flask with 
H;>S04 containing 0-25% of CuS04 and Se02. The 
method is accurate to 0-1—0-2 mg. of N. S. C.

D eterm ination  of sm a ll am oun ts of copper, 
especially in  p lan ts . E. Stolze (Bodenk. Pflanz- 
enemahr., 1936, 1, 115— 132).—The dithiocarbazono 
(I) method (Fischer, A., 1934, 381) is applied to the 
examination of plant ash. Small amounts of Fcm  
salts oxidise (I) and the product forms a Cu compound 
sol. in CC14 and not removed with excess of (I) by 
washing with aq. NH3. Treatment with Na2S20 3 
reduces the oxidation product. The ratio of Cu'in 
plants to Cu in soil is lower in Cu-rich areas. In the 
latter, snails have highor Cu and Mn contents. In 
pot cultures application of CuS04 increased the Cu 
content of plants. The Mn content increased less 
uniformly. Spraying vines with Bordeaux mixture

increased the Cu and decreased the Mn in washed 
leaves. A. G. P.

Som e ash  constituen ts  of alternate-bearing  
su g a r  p ru n e  tree s . L. D . D av is  (Proc. Amer. Soc. 
Hort. Sci., 1934, 32, 125—130).—The crop depletes 
the K  and P  in wood, bark, and spurs, but only K 
in leaves. Tho Ca and Mg contents of leaves arc 
higher in bearing than in non-bearing trees.

Ch . A b s . (p)
C orre la tion  of o rgan ic an d  m in e ra l m atter 

conten ts of m u lb e rry  leaves. K. K a to  (J. Agric. 
Chem. Soc. Japan, 1936, 12, 745—748).—The 
contents of K20 , P 20 5, and S04" are directly and those 
of CaO and Si02 arc inversely related to tho amount 
of crude protein, whilst Na20  is related to the 
carbohydrate sol. in HC1 (d 1-15). J . N. A.

P la n t ro o ts  give off o rgan ic  acids. J. C.
R a tsek  (Proc. Amer. Soc. Hort. Sci., 1934, 32, 632— 
634).—When Oxalis repens was grown in H20 
cultures with media containing 100 and 250 p.p.m. 
of Ca (as CaCI2), CaC20 4 was formed in the medium.

Ch. A b s . (p)
U n sa tu ra ted  fa tty  ac ids of hem p  oil. Fixed 

oil fro m  th e  seeds of C e la s tr u s  p a n ic u la tu s ,  
W illd.—See B., 1936, 1003.

C hem ical investigation  of th e  leaves of Epi- 
m ediiitn  m a cra n th u m  (Yin Yen H o). Y . F. Chi
and Y . S. K ao (J. Chinese Chem. Soc., 1936, 4 , 312— 
321).—The EtOH extract of the leaves contains 
glucose, ceryl alcohol, hentriacontano, phytosterol, 
palmitic, stearic, oleic, and linoleic acids, and icaris- 
ide (?), C ^H ^O ^, m.p. 273—274° (Ac derivative, 
m.p. 149— 151°), hydrolysed to anhydroicaritin (?), 
m.p. 219—220°. F. N. W.

C arbohydrates of A lliu m , b u lb s . V. Carbo
h y d ra te s  of A .  o d o r w n  an d  A . c c p a .  VI. Chem
ical and  physical p ro p e rtie s  of scorodose. Y.
K h ia ra  (J. Agric. Chem. Soc. Japan, 1935, 11, 548— 
551, 552—557; cf. A., 1935, 1435).—V. The carbo
hydrate distribution is recorded for both species. 
The principal cold-H20-sol. carbohydrate of bulbs 
of A . odorum is scorodose (I). None occurred in the 
leaves. (I) was not detected hi bulbs of A. cepa.

VI. (I) from A . scorodoprasum has [a]”  —41-54° 
hi H 20 , is pptd. by Ba(OH)2 and Ca(0H)2, and is 
easily hydrolysed by dil. H 2C20 4. 0-3—0-5% HC1 
a t 37° produced fructose from (I). Intestinal ex
tracts and pancreatin hydrolysed (I) only very slowly.

Ch. A b s . (p)
P olysaccharides of Jridwa latninarioides. III.

T. T adokoro  and K. Y oshim dra  (J. Chem. Soc. 
Japan, 1935, 5 6 , 655—658; cf. this vol., 534).— 
Polysaccharides sol. in 2% NaOH gave d- and I- 
erythrose on hydrolysis with 5% 1I2S04.

Ch . A b s . (p)
C onstituen ts of A c t in id ia  c a l lo s a ,  Lindl., var. 

ru fa ,  M akino. Y . K ih a k a  (J. Agric. Chem. Soc. 
Japan, 1936, 12, 721—725).—An analysis of the bark 
and of sugars extracted with cold and hot H 20 ,  hot 
EtOH, and 5% K O H  is given. The mucilage contains 
galactose and arabinose; the tannin from bark belongs 
to the pyrocatechol series. J .  N. A.
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Chile seed. W. A. B u s h  (J. Amer. Chem. Soc.,
1936,58, 1821).—The seeds contain H20  6-25, oil 26-1, 
and meal 67-65% (protein 28-92, fibre 29-1, ash 5-61, 
and carbohydrates 36-37%). The oil, which resembles 
tomato-seed oil, has djjj'5 0-918, iv§ 1-4738, acid val.
2-18, I val. (Hanus) 133-5, Ac val. 7, sap. val. 192, 
and contains 1-7% of unsaponifiable matter. H. B.

Cyanogenetic glucosides in  A u stra lian  p lan ts.
III. E ucalyptus clado calyx. H . F in n e m o r e , 
S. K. R e ic h a r d , and D. K. L a r g e  (J. Proc. Roy. 
Soc. New South Wales, 1936, 68, 209—214; cf. A., 
1930, 1627).—Fresh loppings of the young branches 
gave 0-32% (dried 0-5%) of HCN by maceration with 
H20 , and no more by addition of the enzyme (I) of 
sweet almonds. After 7 years they gave only 0-06% 
(dried) in H ,0  and 0-105% after addition of (I). 
Another fresh sample of young suckers gave after 
(hying 0-5% of HCN. The isolation of prunasin (II) 
by percolation with COMe2 is described. One sample 
of E. viminalis leaves gave no HCN, another gavo 
009%. 10% of (II) is obtained from Eremophila 
maculala, best by COMe2. R- S. C.

Reduced g lu tath ione conten t of ce rta in  oil- 
bearing n u ts . D. Z im m et  (Arch. Sci. phys. nat.,
1936, [v], 18 , Suppl., 135—136).—The reduced 
glutathione content of (peeled) walnuts, brazil nuts, 
hazel nuts, almonds, and arachis nuts was 20—40 mg. 
per 100 g. 6 . H. B.

Chem ical exam ination  of th e  Chinese d ru g , 
Tu H ao. Y. F. C h i  and Y. M. L e e  (J. Chinese 
Chem. Soc., 1936, 4, 305—311).—The EtOH-sol. 
portion contains glucose, phytosterol, palmitic, 
stearic, oleic, and linoleic acids. F. N. W.

C onstitu tion of th e  Chinese d ru g , H seh 
T suang seed. T . H. T a n g  (J. Chinese Chem. Soc.,
1936, 4, 324—334).—From the light petroleum 
extract a basic unsaturatcd aromatic compound, 
Cn H 10(OH)-OMe, m.p. 82-5—33-a0" (Ac derivative, 
m.p. 85°; Bz derivative, m.p. 69°; hydrochloride, 
m.p. 102°; dibromide., m.p. 147-5—148°), is obtained. 
The E t20-sol. fraction consists of the glycerides of 
the following acids : saturated 4-56, oleic 46-25, and 
[i-linoleic 45-81, and unsaponifiable m atter 0-38%.

F. N. W.
D rag o n 's  blood. G. H e s s e  [with W. K l in g e l ] 

(Annalen, 1936, 524, 14—24).—Extraction of the 
crude material with E t20  followed by addition of 
light petroleum yields the crude resin (I). The acids 
which remain in the mother-liquors are transformed 
by boiling AcOH into abietic acid, m.p. 155—163°, 
Mi? —80-0° in 96% EtOH, whereas by crystallisation 
from COMe2 a product, m.p. 155—162°, [a]D —-40-6° 
to —42-3° in EtOH, is obtained. Enrichment of 
(I) in pigment is effected by pptg. it from amyl alcohol- 
HC1 by E t20 , and chromatographic analysis (Brock- 
inann’s A120 3) of the product in CHC13 affords the 
following substances: dracocarmin, *^31^20^5 (also 
-f ICHCy. m.p. 293° (decomp.) somewhat dependent 
on the rate of heating (hydrochloride, m.p. >350°); 
dracorubin, C28II240 7, decomp. 270—280° after 
changing colour at 220° (hydrochloride, decomp. 295°); 
an unidentified violet pigment. The substances do 
not appear to contain a sugar component. H. W.

C olouring m a tte r  of th e  corolla of Rhododen
dron obtusuni f .  hinode. I . Iso la tion  of quer- 
cetin . K. H a y a s h i (J. Pharm. Soc. Japan, 1933, 
5 3 , 1093—1098).—Quercetin is obtained from the 
MeOH-HCl extract after pptn. of anthocyanin with 
Ph. Ch . A b s . (p)

A nthocyanin p ig m en t of the  w inesap  apple.
I. J. D u n ca n  and R. B. D u stm a n  (J. Amer. Chem. 
Soc., 1936, 5 8 , 1511—1514).—The pigment, isolated 
from the skins by a modification of Willstattcr and 
Burdick’s method (A., 1917, i, 44), is idæin chloride 
(Willstâtter and Mallinson, A., 1915, i, 282). H. B.

Polyene p igm en ts of the  o range. I. L . Z e c h - 
m e is t e r  and P. T uzson  (Ber., 1936, 69, [B], 1878— 
1884).—The ethereal oil from the skin is removed 
by steam-distillation in vac. or chromatographically 
if the isolation of cryptoxanthin (I) is not required. 
Partial success is achieved by chromatography of tho 
total hydrolysed extract or by chromatography 
followed by hydrolysis of tho separated zones. 
Whereas the native pigment is stable, certain polyene 
alcohols become changcd immediately after separation 
from the pigment wax, probably owing to C02 or traces 
of acid in the laboratory air. Many fractions resinify 
in CS2. (I), zcaxanthin-(-lutein, and violaxanthin 
have been isolated, with a new carotenoid, citraurin 
[oxime, m.p. 181—182° (corr.)], probably a polyene 
OH-aldehyde formed by oxidation of a C40 compound 
in the tissue. H. W.

C om position of o range sk ins. P. R. v .d . R. 
Co pem a n  (J. Pomology, 1936, 1 4 , 205—215).— 
Spraying with Pb arsenate had no direct action on 
the skin constituents examined. Metabolic activity 
is greater in tho pulp during the growing season. 
Supplies of Ca and P to the skin arc probably accumul
ated during the early growth stages. Ca is associated 
with the structure of cell wall material. In  the skin 
pectm is probably almost as important as sugar in 
mctabolic processes. Sugar predominates in the 
pulp. A. G. P.

Iso m érisa tio n  of caro tenes by ch ro m ato 
graph ic adso rp tion . I. ÿ-a-Carotene.—Seo this 
vol., 1369.

C arotenoid p igm en ts of Oscillatoriu rubrcs- 
cens.—See this vol., 1369.

P ip i (B razilian  d ru g ). R. A. D . d a  S iv a  (Rev. 
Flora med. Brasil., 1935, 1, 477—487; Chem. Zentr.,
1935, ii, 3946).—The plant, Petiveria lelranda, Gomes,
contains a non-cryst. substance, petiverin, of alkaloid 
character. A. G. P.

H ighly-active co n stitu en t of th e  b a rk  of P is- 
cidiœ  erythrinœ . F. H a u s c h il d  (Arch. exp. Path. 
Pharm., 1936, 1 8 2 , 317—323).—Fractionation of the 
light petrolcum-sol. substances gives a yellow amor
phous prep, which is extremely toxic (approx. 20% <  
rotenone) to fish, rats, etc. (min. lethal dose in rats 
0-1—0-3 mg. per 100 g.). Saponins present are not con
cerned in the toxicity excepting with fish. F. 0 . H .

New derivatives of th e  lign in  fro m  S pan ish  
P inus sy lvestr is .  II I .  Spectroscopic s tu d y  of 
th e  w ood. L . L e m m e l (Anal. Fis. Quim., 1935, 33, 
39—44),—An account of work previously reviewed 
(A., 1934, 335; 1935, 84). F. R. G.
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Examination by dark-ground illum ination of 
the nuclei of cells grown in  vitro  and treated  
with hypotonic solutions. 0. M. Oliv o  and M. 
B o sko vich  (Boll. Soc. ital. Biol, sperim., 1936, 11, 
243—245).—Hypotonic aq. NaCl renders invisible 
the nuclei and, more slowly, the nucleoli of fibroblasts 
of chick embryo; the effect is due to change in osmot ic 
pressure. F. 0 . 11.

Influence of grain size, separation, and d is
tribution on the capability of enlargem ent of 
photomicrographs of biological objects.—See this 
vol., 1348.

Relative acidity of h istological fixing fluids.
A. P e t r u n k e v it c h  and G. E. P ic k f o r d  (Anat. Rec.,
1936, 65, 461— 465).—The p a of a no. of fluids arc 
listed. R. N. C.

Staining of the nuclei of cells grown in  vitro , 
treated w ith hypertonic solution, and exam ined  
under dark-ground illum ination. 0. M. Oliv o  
and M. B o sk o v ich  (Boll. Soc. ital. Biol, sperim.,
1936, 11, 245—247).—Modifications occurring in 
stained preps, are described. F. 0 . H.

Isotonic solutions of colloidal silver. R. Df.s- 
c iia s e a u x  (J. Pharm. Chim., 1936, [vni], 24, 268— 
269).—A stable prep, is afforded by adding 1-4 c.c. 
of 5% aq. Na2S20 4 (Na.2S20 3 ?) and 0-10 g. of colloidal 
Ag (French Codex) to 90 c.c. of 10% aq. NaCl, the 
vol. being made up to 100 c.c. with H ,0 . F. O. H.

Ashing of plant m aterial. W. D. St e w a r t  and 
J . M. A r t h u r  (Contr. Boyce Thompson Inst., 1936, 
8 , 199—215).—Ashing a t 450° in 0 2 gives more trust
worthy results than ashing in a muffle a t 650°. 
Volatilisation losses a t the higher temp, were due to 
C03" and Cl'. At 450° there was no loss of KC1, 
K 2C03, MgCOs, CaCl2, or CaC03. At higher temp, 
some KC1 and CaCl2 were lost. All sulphates were 
stable at all temp, examined. Addition of H2S04 to 
facilitate ashing in the determination of total bases 
was unsatisfactory owing to non-volatilisation of 
H3P 0 4. A  method of ashing in an electric furnace 
in a current of 0 2 is described. A. G. P.

Macro-Kjeldahl nitrogen determination.—Sec 
this vol., 1397.

Nitrogen not titratable by Kjeldahl’s method.
F . S e r io  and S. F ia n d a c a  (Biochim. Terap. sperim., 
1933, 20, 201—215; Chem. Zentr., 1935, ii, 3956).— 
Determination of N by elementary analysis gives 
higher results with urine (especially diabetic) than a 
wet m ethod; the difference is ascribed to compounds 
containing nuclear N. H. N. R.

Prevention of foaming in distillations. W. M. 
B e n d ie n  (Chem. Weekblad, 1936, 33, 547).— 
Troublesome foaming in micro-Kjeldahl determin
ations of blood-albumin is prevented by the addition 
of 3—5 drops of a 0-5% solution of cholesterol in 
EtOH to each 20 c.c. of liquid. S. C.

Determ ination of lactic acid, and, in particu
lar, lactacidsemia. C. P i-S u n er B ayo  and J . F. Pi 
(Anal. Fis. Quim., 1934, 32, S43—857).—The influence 
on the method of Friedemann et al. (A., 1927, S00; 
1929, 677; 1933, 488) of the procedure for removing

proteins (the Folin-Wu method is recommended), 
duration of the oxidation by KMn04, and the efficiency 
of the cooling of the receiver is discusscd, and the' 
necessity for a blank determination is emphasised. 
The technique used is described and typical analyses 
of Zn lactate and blood arc recorded. F. R. G.

Determ ination of formic, acetic, and propionic 
acids in bacteriological culture m edia. A. T as
m an  (Chem. Weekblad, 1936, 33, 574—576).—The 
sample is acidified with H2S04 and phosphotungstic 
acid to ppt. proteins, centrifuged, and the clear 
solution steam-distilled. Total acids arc determined 
in the distillate by titration, and HC02H by pptn. 
with HgCl2. A separate sample of distillate is treated 
with K,Cr20 7-H 2S04 to remove HC02H, and AcOH 
and E tC 02H are determined by the “ half distillation 
val.” method. S. C.

Colorimetric determination of uric acid (Folin) 
w ith delayed colour-formation. G. B ergam i, E. 
B o e r i , and P . B a e r  (Boll. Soc. ital. Biol, sperim.,
1936, 11, 277—279).—Curves giving the increase in 
colour with time for standard amounts of uric acid
(I) are applied to the determination of (I) by Folin’s 
method (A., 1933, 845). F. 0. H.

Nickel nitroprusside as external indicator 
for iodom etric determination of reduced glut
athione. D. Z im m et  (Arch. Sci. phys. nat., 1936, 
[v], 18, Suppl., 132—134).—The indicator is added 
to a series of tubes each containing 2 c.c. of the 
neutralised tissue extract with amounts of 0-002A-
I differing by 1 drop, the approx. amount of I re
quired being determined by preliminary titration. 
The end point is reached when the ppt. after centri
fuging is no longer coloured rose. The sensitivity,
1 in 4 x l 0 6, is dependent on exact neutralisation to 
bromothymol-blue. G. H. B.

Determination of glutathione in biological 
m aterial. F. H a r t n e r  and E. S c h l e is s  (Mikro- 
chem., 1936, 20, 163—179; cf. A., 1935, 422).—The 
quantity of I which reacts with glutathione (I) varies 
with the conditions, but Br from NaBr+KBrO, 
gives const, vals. (I) in biological fluids is adsorbed 
on Cd(OH), or AgCl and determined by the Br method. 
Details of macro- and micro-methods are given.

R. S.
Micro-determination of cholesterol as pyridine 

cholesteryl sulphate. A. E. S o b k l , I. J. D r e k t e r , 
and S. N a t elso n  (J. Biol, Chem., 1936, 115, 3S1— 
390).—Free cholesterol (I) is separated from its esters 
and other lipins by conversion into C5H 5N  cholesteryl 
sulphate and pptn. with light petroleum. The (1) 
in the ppt. is determined by the Liebermann- 
Burchard reaction. The (I) obtained from hydrolysis 
of the esters is separately determined. The advantages 
of this over the digitonin method are discussed.

E. M. W.
Electrolytic enrichment of arsenic in bio

logical fluids. J . v a n  Ca l k e r  and A. P it t o n i 
(Biochem. Z., 1936, 286, 297—300).—A method is 
described whereby traces of As in biological Huids 
can be collected at the anode and so conc. prior to 
determination. P . W. C.


