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was unaffected l>vGeneral expression for intensity of hydrogen 

lines. L. M c L e a n  (N ature, 1932, 129, 25).
L. S. T h e o b a l d .

Supposed anomalous term s of [spectrum of]
h e liu m . E . Ma jo r a n a  (Nuovo Cim., 1931, 8, 78— 
83; Chem. Zentr., 1931, ii, 195— 196).—Two new 
lines (ls2p3P 012—2p2p3P 012 and ls2s1P0—2s2sbSr0) are 
recorded. A. A. E l d r id g e .

Second spark spectrum of boron, B m , in the 
region 5000—2000 A. B. E d l £ n  (Z. Pliysik, 1931, 
72, 763—766).— 14 new lines in  the  extrem e u ltra ­
violet appeared due to  a  Li-like system , and from them  
a term  system  was deduced for the region 5000— 
2000 A . A. B. D . C a s s i e .

Excitation of the arc spectrum of nitrogen.
K. R . M ore and  O. E . A n d e r so n  (Physical Rev., 
1931, [ii], 38, 1995— 1999).—The strong N i  lines 
were as intense as the  m oderately strong A lines in 
the are spectrum  of N 2 excited in  m ixtures of A and 
N 2. The probable excitation mechanism is discussed.

N . M. B l ig h .
New atmospheric oxygen band at 7710  A. R . 

M e c k e  and  W. B a u m a n n  (Z. Physik, 1931, 73, 139— 
146).—A t g reat depths of atm . th e  sun ’s spectrum  
shows absorption due to  a 3£ —x2  transition  of 0 2.

A. B. D. Ca s sieT
Spectra of gases appearing in the early stages 

of the spark. E . M a t u  yam  a  (J. Opt. Soc. Amer., 
1931, 21, 792—799).—A stu d y  of the  broadening of 
the lines due to  gases which appear before the elec­
trode spark lines in discharges in air, 0 2, and  H 2.

N. H . H a r t sh o r n e .
Neon-helium bands. M. J. D r u y v e s t e y n  

(Nature, 1931, 128, 1076— 1077).—Two bands, ob­
served near 4000 A . in  the  negative glow of N e-H e 
m ixtures, are possibly to  be a ttrib u ted  to  a com pound 
such as NeHe. L. S. T h e o b a ld .

Intensity measurements in the neon column.
W. E le n b a a s  (Z. Physik, 1931, 72, 715—723).— 
In tensity  relations between lines of the  principal 
series were studied for different electric currents, 
densities of the gas, and cross-sections of the  column.

A. B. D . Ca s s ie .
Continuous and “ forbidden” series in the 

sodium arc spectrum. H . B a r t e l s  (Z. Physik, 
1931, 73, 203—215). A. B. D. C a ss ie .

D-Line fluorescence of sodium at higher pres­
sures. A. J a b lo n s k i  and  P . P r in g s h e im  (Z. 
Physik, 1931, 73, 281—288).—The polarisation of 
fluorescence D -radiation from N avapour corresponding

w ith  230° was unaffected by  m agnetic fields u p  to  
80 gauss. A. B. D. C a ss ie .

Oscillator density for J>-lines. R . L a d e n b u r g  
and E . T h t e l e  (Z. Physik, 1931, 72, 697—699).—The 
num ber of dispersing electrons per atom  effective for 
th e  N a D-lines is 0-35 and  0-70 for th e  B x and D., 
lines, respectively, and  the  life of the  two resonance 
levels is 1-4SX10-8 sec. A. B. D. C a ssie .

Zeeman effect in quadrupole lines of alkalis.
E . S eg rIj and C. J .  B a r k e r  (Z. Physik, 1931, 72. 
724—733; cf. A., 1931, 1203).—1> S -2D  lines were 
investigated for N a and K  in a m agnetic fie ld ; the 
results agree w ith  Rubinowicz’s theo ry  of radiation 
by quadrupoles (cf. A., 1930, 653).

A. B. D . Ca s s ie .
Auto-ionisation in the alkaline-earth metals 

and the inert gases. H . E . W h it e  (Physical Rev., 
1931, [ii], 38, 2016—2020).—Certain characteristics 
of th e  spectra of Ca, Sr, Ba, K r, and  Xe are explained 
on the  process of auto-ionisation suggested by Shen- 
stone (cf. A., 1931, 1204). N. M. B l ig i i .

Band spectrum of AsH. G. E . K im b a l l  and 
J .  R . B a t e s  (N ature, 1931, 128, 969).—As contained 
in  the  negative electrode of a C. arc in an atm . of H 2 
a t  a potential of 110 volts gave two typical hydride 
bands, origins a t  32,380-2 and  31,636-9 cm.-1, and a 
band probably  due to  As2 w ith  the  head a t 31,802-6 
cm.-1 The electronic transition  is probably of th e  
type XS —x£. L . S. T h e o b a ld .

Fluorescence of diatomic selenium vapour in 
the green and yellow regions of the spectrum.
J . G e n a r d  (Bull. Acad. roy. Belg., 1931, [v], 17, 
1235— 1240).—The green and  yellow fluorescence spec­
trum  of Se2 vapour excited by the  4047 and 4359 A . 
lines from a  high-power H g arc has been investigated 
spectroscopically. J .  W . S m ith .

Transmission bands of silver. S. S c h h b in  
(Z. Physik, 1931, 73, 273—280).—The broad tran s­
mission band  of Ag near 3200 A . is consistent w ith 
the quantum -m echanical theory  of metals.

A. B. D. Ca s s ie .
Fluorescence of diatomic tellurium vapour 

excited by mercury lines. J .  G e n a r d  (Bull. 
Acad. roy. Belg., 1931, [v], 17, 1241— 1248).—The 
resonance spectrum  of Te2 vapour excited by the  H g 
lines 4046-7, 4078, 4359, 5461, and  6235 A . has been 
investigated. J .  W . S m ith .

Spark spectra of iodine. L . B l o c h  and  E . 
B lo c h  (Ann. Physique, 1931, [x], 16, 503).—E rrors 
in  an  earlier paper (A., 1929, 617) are corrected.
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Nuclear moment of cæsium. W. S c h ü t z  
(Naturwiss., 1931, 19, 1007).—An error in  th e  cal­
culation of B arth  and Schütz (A., 1931, 1204) is 
indicated. Corrected vais, for in tensity  ra tio  and 
nuclear m om ent are 1-41 and  5/2, respectively.

W. R . A n g u s .
Bands in the spectrum of barium hydride. A. 

S ch a a fsm a  (Nature, 1931,1 2 8 ,1042).—Ba in an  atm . 
of H 2 gave band-heads a t  6634, 6689, 6S50, and 6923 Â. 
all shaded towards th e  violet. The calc, m om ent of 
inertia  indicates th a t  the  bands should be ascribed to  
BaH. L. S. T h e o b a ld .

Arc spectrum o f g o ld .  J . C. M c L e n n a n  and 
A. B. M cL ay  (Proc. Roy. Soc., 1931, A, 134, 35— 
41).—The term s of Au i  and  th e ir vais, based on 
zero val. for the  deepest, 6sS, are recorded. Classi­
fied wave-lengths and  intensities are tabulated .

L. L. B ir c u m sh a w .
Hyperfine structure of spectral lines. II. K. 

M u r a k a w a  (Z. Physik, 1931, 73, 366—375).—The 
hyperfine structure  of H g I was investigated, and is 
arranged into hyperfine term s showing nuclear 
m om ent zero for th e  even isotopes, 1/2 for 199, and 
3/2 for 201. E very  electron in  a t. nuclei cannot 
have 1/2 u n its  of spin momentum.

A. B. D . Ca s s ie .
Analysis of the first spark spectrum of mer­

cury. B. VENKATESACHAR and T. S. SUBBARAYA 
(Z. Physik, 1931, 73, 412—418).—New 2D  and 4P  
term s have accounted for 76 H g l lines.

A. B. D. Ca s s ie .
Hyperfine structure of 4916Â. (H gl). B. 

V e n t a k e s a c h a r  and  L. S ib a iy a  (Naturwiss., 1931, 
19, 1041—1042). W. R. A n g u s .

Structure of the mercury line 5461. E . L a u  
(Ann. Physik, 1931, [v], 12, 66—68).—W ith new 
apparatus the  structu re  of the Hg 5461 line is different 
from  th a t usually accepted. The structures of the  
line from a  cooled arc and  from a discharge tube 
containing H 2 are compared. A . J . M ee.

Mercury line spectrum in fluorescence.
(L o rd ) R a y le ig h  (Nature, 1931, 128, 905).—The 
lines 3650, 3126, and 2967 Â. are still em itted  when 
H g vapour is excited b y  the  resonance line alone from 
a  H g arc. Stepwise absorption thus cannot explain 
the  process by which the  vapour is raised to  the 
33/>32 j s ta te . The emission of these lines continues 
in a rap id  stream  of vapour even when it  has passed 
out of the  region directly illum inated. The results 
are probably connected w ith  the  known ionisation of 
th e  vapour by  the resonance line.

L. S. T h e o b a l d .
Spark spectrum of mercury. J . C. M c L e n n a n ,  

A. B. M cLay, and M. F . C r a w fo r d  (Proc. Roy. 
Soc., 1931, A, 134, 41—47).—A classified lis t of 
wave-lengths of H g n  involving m anv-electron term s 
is given. L. L. B ircu m sh a w .

Zeeman effect of a forbidden line. E. S e g r è  
and C. J .  B a r k e r  (Nature, 1931, 128, 1076).—An 
investigation of the  H g line X 3680 Â.

L. S. T h e o b a l d .
Hyperfine structure of mercury hydride bands. 

S. M r o z o w sk i (Z. Physik, 1931, 72. 776—784).—

The H gH  bands near 4520, 4394, 4219, and  4017 A. 
were investigated w ith  crossed Lum m er-Gercke 
plates. A. B. D. Ca s s ie .

Hyperfine structure of spectrum lines of lead 
arc in the visible and ultra-violet regions.
W. M ohammad and P. N. Sharm a  (Phil. Mag., 1931, 
[vii], 12, 1106— 1110).— Only th e  2s level possesses 
s tru c tu re ; m easurem ents are recorded.

H . J .  E m e l e u s .
Hyperfine structure of spectral lines. K. 

M u r a k a w a  (Z. Physik, 1931, 72, 793—797).—H yper­
fine structu re  due to  P b  I, P b  n ,  Zn I, Mg I, and  Sn i 
suggests nuclear angular m om entum  zero for Zn, Mg, 
Sn, and P b20S, and  A for P b 207. A. B. D. C a ss ie .

Wave-length of the green auroral line deter­
mined by the interferometer. L. V e g a r d  (Nature, 
1932, 129, 23).—The wave-length found is 5577-340 
(or 5)X, in agreem ent w ith  Babcock’s val. of 5577-350 
for th e  green line which appears in  n igh t sky lum in­
escence. L. S. T h e o b a ld .

Graphical representation of some band [spec- 
troscopical] results. R . R y d b e r g  (Z. Physik, 
1931, 73, 376—385). A. B. D. C a ss ie .

Nuclear spin and hyperfine structure in band 
spectra. E . H u l t h e n  (N ature, 1932, 129, 56— 
57).—A discussion. L . S. T h e o b a ld .

Different kinds of light excitation in the gase­
ous discharge. E . L a u  and  0 . R e ic h e n h e im  
(Ann. Physik, 1932, [v], 12, 52—65).—As a  resu lt of 
im provem ents in  the  m ethod of observing excitation 
spectra it  has become possible to  investigate light 
emissions which arise from  causes other th an  electron 
collision. Effects due to  th e  dissociation of H 2 in to  
one excited and one unexcited atom  were observed. 
L ight emission due to  irradiation was studied, and  it  
was found th a t the concn. of atom s in the  excited, 
bu t no t m etastable, s ta te  m ay be as great as th a t  
of the  m etastablc atom s. A. J .  M ee .

Spectra of B stars. 0 . S t r u v e  (Astrophys. J . ,  
1931, 74, 225—267).—A bsoiption lines for stars of 
type  09  to B8 are recorded and  the  elements present 
given. L. S. T h e o b a ld .

Possible explanation of the difference in wave­
lengths of the spectral lines of a given element 
produced on the sun and on the earth. F . S a n ­
f o r d  (Science, 1931, 74, 412— 413).

L. S. T h e o b a l d .
New mirror spectrometer (monochromator) 

with single and double dispersion for the region
0-2—4  ¡i. C. L e is s  (Z. Physik, 1931, 72, 822— 
828).—A spectrom eter of the  W adsw orth type  is 
described; th e  m irrors have a  particularly  high 
reflecting power, and  the  Czerny disposition is used.

A. B. D. Ca s s ie .
Light em ission of metallic vapours by excit­

ation in the positive column. H . K r e f f t  (Physi- 
kal. Z., 1931, 32, 948—950).—Certain relationships 
were found between th e  light emissions of the  alkali 
m etals, connected w ith  their positions in  the  periodic 
table. For Cs the recom bination spectrum  is weakest 
and i t  increases w ith decreasing at. no. The widening 
of series lines due to  the S tark  effect is also variable



G E N ER A L , PH YSIC A L, A N D  INO RG AN IC  CHEMISTRY'. 105

in the same sense. The results obtained are general 
for all m etal vapours w ith doublet series.

A. J .  M e e .
Em ission bands of polar aurora in spectrum  

of night sky. J .  D u f a y  (Compt. rend., 1931 ,193, 
1106—1108).—E ight new bands were observed, as 
well as 13 previously known. The bands m ay or 
m ay no t occur in  auroral spectra.

C. A SlLBERRAD.
Intensity of interference of rapid cathode rays, 

and sim ple interference apparatus for demon­
stration purposes. P . K i r c h n e r  (Physikal. Z., 
1931, 32, 969—971).—The different tipies of electron 
interference diagram s for th in  polycryst. layers and 
th in  single crystals are compared. The angular range 
for electron reflexion is greater th an  for X -rays, and 
for very th in  layers is considerably greater th a n  the 
reflexion angle itself. An apparatus suitable for 
dem onstration is described. A. J .  M ee .

Angular intensity distribution of continuous 
X-ray spectrum. IV. Stellar opacity coeffi­
cient. Y. S u g iu r a  (Sci. Papers lu s t. Phys. Chem. 
Res. Tokyo, 1931, 17, 89— 110).—M athem atical.

A . J. M e e .
Absolute values of X-ray wave-lengths and the 

fundamental atomic constants. M. S le g b a h n  
and  M. S o d e r m a n  (Nature, 1932, 129, 21—22).— 
Two m ethods for fixing th e  scale of X -ray  w ave­
lengths in cm. are described. Definite vals. will be 
given when exposures under varied conditions w ith  
different gratings have been made.

L. S. T h e o b a l d .
Structure of soft X-ray lines. W . V. H o u s t o n  

(Physical R ev., 1931, [ii], 38, 1797— 1801).—The 
lines produced by  th e  bom bardm ent of a solid ta rg e t 
are broader th a n  those em itted  by  a vapour, as th e  
upper level is no t sharp. The line shapes and  w idths 
for Be calc, from  th e  free and  bound electron models 
are compared. N . M. B lig h .

Upper atomic-number lim its for satellites of 
the X-ray line AS.,. R . D. R ic h t m y e r  (Physical 
R ev. 1931, [ii], 38, 1802— 1807).—The X -ray  spectral 
region of the  line was investigated photographic­
ally for elem ents of a t. no. 50, 51, 52, 53, 56, 5S, and  
60. The at.-no. ranges of the 5 satellites have, in 
all bu t one case, clearly-defined upper lim its (approx. 
a t. lim it 53). The explanations of previously re ­
ported  lines beyond these lim its are discussed. A 
new wave-length tab le  is given. N. M. B lig h .

Dependence of the JK-spectruni of sulphur, 
excited by X-rays, on chemical linking. A.
F a e s s l e r  (Z. Physik, 1931, 72, 734—743).—The K<x. 
spectrum  of S in  com pounds was excited by X -rays 
instead of by electron bom bardm ent, and  showed 
form er results to  be p a rtly  due to  heat and  electrical 
effects of th e  electrons; th e  a-components are dis­
placed to  longer wave-lengths in sulphides, and  to  
shorter wave-lengths in  sulphates. A. B. D. C a ss ie .

Determination of atom factors in the region 
of anomalous dispersion. R . G l o c k e r  and  K . 
S c h A fe r  (Z. Physik, 1931, 73, 289—311).—The 
atom  factor of F e dust betw een0-7 and 2-3 A. changes, 
no t only in abs. val., b u t also in angular d istribution

as the  X -absorption edge is approached. A tom  
factors were determ ined for W  and Au for wave­
lengths longer th an  the L-edge. A. B. D. Ca s s ie .

Field- and photo-effect at outer boundary 
surfaces. R . S u h r m a n n  (Physikal. Z., 1931, 32, 
929—937).—Experim ents w ith photo-cells w ith very 
th in  layers, sometimes unimol. layers of alkali m etals, 
are described. An explanation of th e  selective effect 
is given, and  a  large effect of field is noted on surfaces 
em itting  electrons. A. J .  M e e .

Red displacement of photo-ionisation of alkali 
atoms on adsorption by negative salt surfaces.
J . H . d e  B o e r  and  M. C. T ev es  (Z. Physik, 1931, 73,
192— 199).—The drop in  energy required for pho to ­
emission by  alkali atom s on adsorption by  salts of 
negative surface po ten tia l is due to  form ation of 
negative alkali ions ra th e r  th an  to  any  conductivity  
electron effect. A. B. D. Ca s s ie .

Photo-electric and thermionic emission from  
cobalt. A. B. C a r d w e l l  (Physical R ev., 1931, [ii], 
38, 2033—2040).—R esults on the  variation  of th e  
photo-electric sensitivity  and long-wave lim it w ith 
extended outgassing, tem p, change, and  structu ra l 
alteration , and the  effect of the  last-nam ed on the 
therm ionic emission, are reported. N . M. B lig h .

Photo-electric properties of tantalum. A. B.
C a r d w e l l  (Physical Rev., 1931, [ii], 38, 2041—2048). 
—Experim ental. N . M. B l ig h .

Determination of the photo-electric threshold 
for tungsten by Fowler’s method. A. H. W a r n e r  
(Physical R ev., 1931, [ii], 38, 1871— 1875).—Photo- 
current per u n it in tensity  curves for tw o different 
W  surfaces p lo tted  by Fow ler’s m ethod (cf. A., 1931,
1106) are in satisfactory  agreem ent w ith  theory.

N. M. B l ig h .
Em ission of secondary electrons from tung­

sten. A . J .  A iie a r n  (Physical R ev., 1931, [ii], 38, 
185S—1870). ” N . M. B l i g h .

Initiation of ionisation of inert gases by alkali 
ions. 0 . B e e c k  and  C. M o u z o n  (Ann. Physik, 1931,
[v], 11, 858—S62).—Ionisation, often very sharp, of 
inert gases by positive alkali ions begins a t  very 
different potentials between 70 and 400 volts.

A. B. D. Ca s s ie .
Electron temperatures in inert gases. R . 

S e e l i g e r  and  R . H i r c h e r t  (Ami. Physik, 1931, [v], 
11, S17—857).—Langm uir’s electron tem p, is definite 
and  reproducible in He, Ne, and  A up  to  pressures 
of 10 m m .; i t  falls rapidly w ith  increasing pressure 
of the  gas, and  reaches an  approx. steady  val. between 
5 and  10 m m .; it  also falls w ith  increasing c.d., this 
fall being greater the  sm aller is the  gas pressure. 
A t all pressures and  currents th e  electron tem p, is 
greatest in  H e and  least in A. A. B. D. C a ssie .

Elastic collisions. J .  S. T o w n s e n d  (Proc. R oy. 
Soc., 1931, A, 134, 352—356).—Polemical. Criticism 
by  Atkinson w ith  reference to  the  mean loss of energy 
of an  electron in collisions (A., 1928, 809) and  s ta te ­
m ents of B ullard and Massey w ith  reference to  the  
varia tion  of effective cross-section of atom s w ith 
electron velocity (A., 1931, 542) are discussed.

L. L. B ir c u m sh a w .
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Electron exchange phenomena in the excited 
atom. R . W h id d in g t o n  and  J . E . R o b e r t s  
(Nature, 1931, 128, 966).—In  th e  case of H e no evi­
dence of a  transition  corresponding w ith 16'—2»S' 
singlet or trip le t has been obtained (cf. A., 1931,
1107). L. S. T h e o b a l d .

Lateral space distribution of X -ra y  photo- 
electrons. P. K ir k p a t r i c k  (Physical R ev., 1931, 
|ii], 38, 193S— 1942).— R esults from 752 condensation 
track  photographs for photo-electrons ejected from A 
by  p artly  polarised X -rays of mean wave-length
0-53 A. are in good agreem ent w ith quantum  p re ­
dictions. N. M. B l ig ii.

Gas concentration of electron radiation. W. 
E n d e  (Physikal. Z., 1931, 32, 942—945).—E xperi­
m ents described agree in  the  m ain w ith the  explan­
ation given by  Johnson (J. Opt. Soc. Amer., 1922, 6, 
701) of th is phenomenon. A. J .  M ee .

Energy loss by medium-velocity electrons in 
nitrogen and carbon monoxide. E . R h d b e r g  
(Ann. Pliysik, 1931, [v], 11, 802—816).—Max. in 
curves of energy loss by  electrons of 200—2000 volts 
when traversing N 2 and CO appear a t voltages corre­
sponding w ith absorption wave-lengths of the  optical 
spectrum ; i.e., optical selection rules apply to  tran s­
itions caused by  these electrons. A. B. D . C a ss ie .

Electron scattering in helium. S. W e r n e r  
(Proc. Roy. Soc., 1931, A, 134, 202—210).—The 
scattering  of 40—300 volts electrons a t  a fixed angle 
of 90° has been measured. The experim ental sca tte r­
ing is m uch greater a t  low velocities th an  th a t  calc, 
from  M ott’s form ula (A., 1930, 974), b u t agreem ent 
is found above 100 volts. L. L. B ir c u m sh a w .

Photo-electrons and negative ions. E . M. W e l-  
l i s h  (Proc. Roy. Soc., 1931, A , 134, 427—444; cf. 
A., 1931, 1347).—The view th a t  during the passage 
of electrons th rough a  gas some of them  become 
attached  to  mols., giving rise to  negative ions, is 
shown to  be untenable. L. L. B ir c u m sh a w .

Negative ions in hydrogen and water vapour.
W. W. L o zier  (Physical R ev., 1930, [ii], 3 6 , 1417— 
1418).—N egative ions have been observed among the 
positive ions produced in H 2 by electron im pact (this 
vol., 1 4 ) ; th e ir production is confined to  a narrow  
range of electron velocities and is increased by  the 
presence of H 20  vapour. Possible mechanisms of 
form ation are discussed. L. S. T h e o b a l d .

Mobilities of atmospheric large ions. R . K . 
B o y la n  (Proc. Roy. Ir ish  Acad., 1931, A, 4 0 , 76— 
85).—Curves ■were obtained by two m ethods for air 
at Dublin. Satu ra tion  was not shown a t  a voltage 
corresponding w ith  the  m obility of the  Langevin ion. 
Ionisation increased by 28—200%  a t  satu ration  
voltage. The existence of large ions of higher and 
lower m obilities th an  th a t of the Langevin ion is 
indicated. N. M. B lig h .

Production of heavy high-speed ions without 
the use of high voltages. D. II. S lo a n  and  E . O. 
L a w r e n c e  (Physical Rev., 1931, [ii], 38, 2021—2032). 
—By successive acceleration in a  series of m etal tubes 
synchronised w ith an  oscillating electrical potential,
1.260,000 vo lt singly-charged H g ions were produced.

N. 31. B l ig h .

Mobility of positive ions in helium. I. Hel­
ium ions. A. 31. T y n d a l l  and  C. E. P o w ell  (Proc. 
Roy. Soc., 1931, A, 134, 125— 136; cf. A., 1930, 
1336).—An im proved apparatus is described, by 
means of which the  m obility of positive ions of He 
in pure He has been found to  be 21*4 cm ./sec./volt/cm . 
a t  20°/760 mm. The speed of the  ions is proportional 
to  E jp , where E  is th e  field in  volts/cm . and  p  the  
pressure: in m m ., over a  range of E /p  from 0-3 to  4-2.

L. L. B ercum siiaw .
Atoms traversing magnetic fields of varying 

orientation. P. Gu t t in g e r  (Z. Physik, 1931, 73, 
169— 184). A. B. D. Ca s s ie .

Relative abundance of the chemical elements 
in white dwarf and its electrification. S. S u z u k i  
(Proc. Im p. Acad. Tokyo, 1931, 7, 307—310).—The 
dissociation equilibrium  of th e  various elem ents in  
w hite dwarfs is discussed. W . R . A n g u s .

At. wt. of fluorine. E , 3 !o les (N ature, 1931, 
128, 966—967).—A crit. discussion of the  vals. found 
by previous investigators. The at. w t. of E, p rob­
ably, should no t exceed 19-000. L. S. T h e o b a l d .

At. wt. of xenon. R . W h y t l a w -Gr a y , H . S. 
P a t t e r so n , and  W. Caw ood  (Proc. R oy. Soc., 1931, 
A, 134, 7— 19).—Using a sensitive quartz micro- 
balance, a  comparison of the  balancing pressures of 0 ,  
and Xe has been made. The ra tio  was determ ined 
for two densities corresponding w ith pressures of Xe 
of about 153 and  80 m m ., respectively. The a t. w t. 
is found to  be 131-26dz0-01, in good agreem ent w ith 
A ston’s m ass-spectrograph val. 1B1 -27Hr0-04.

L. L. B ir c u m sh a w .
Chart of radioactive elements indicating their 

structure. I. W . D. H a c k h  (Science, 1931, 74, 
490—492).—The s tructu re  of th e  nucleus and  the  
electron shell of the  radioactive isotopes is indicated.

L. S. T h e o b a l d .
Resonance in atomic disintegration processes. 

E . St e u d e l  (Naturwiss., 1931, 19, 1044).— Pose’s 
results on the  a t. disintegration of A1 (cf. A., 1931, 
279) could no t be verified. W . R . A n g u s .

Theory of collisions of a-particles and light 
nuclei. E. G u t h  and  T. S e x l  (Physikal. Z., 1931, 
32, 941—942).—Theoretical. In  general there  is a 
g reater num ber of scattering  phenom ena to  be 
expected on th e  basis of th e  quantum  mechanics 
theory  th a n  on th a t of classical theory.

A. J .  3Ie e .
Range of the a-particles from uranium i i .

S. B a t e so n  (Canad. J .  Res., 1931, 5, 567—571).— 
Using a scintillation m ethod the  range of the  a- 
particles from  U  i i  is 3-29±0-08 cm. a t 15° and  
760 mm. The experim ental procedure and  purific­
ation of U30 8 which was used as source are discussed. 
The range is in  good agreem ent w ith  the  val. of 
Laurence (A., 1928, 684). The period of U  i i  is shown 
to  be 28,000 years, which is m uch less th a n  the  val. 
obtained b y  direct m easurem ent (A., 1931, 891).

W. R . A n g u s .
Interaction energy of two a-particles at close 

distances, determined from the anomalous 
scattering in helium. H . 31. T a y l o r  (Proc. Roy. 
Soc., 1931, A, 1 3 4 ,103—125).—The distance between
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th e  centres of tw o a-particles a t which the ir in te r­
action energy ceases to  be th a t  given by the  Coulomb 
law is 3-5 X 10"13 cm. approx. L. L. B ir c u m sh a w .

Anomalous scattering of a-particles by hydro­
gen and helium. H . M. T a y l o r  (Nature, 1932, 
129, 56).—Calc, and observed vals. for scattering  in 
H„ an d  He are in  good agreement.

L. S. T h e o b a l d .
Scattering of a-particles by light elements. 

W . R ie z l e r  (Proc. R oy. Soc., 1931, A, 1 3 4 , 154—  
170).—The scattering of a-particles through large 
angles by  Be, B, C, and  A1 shows large deviations 
from  th a t  predicted on the  assum ption of Coulomb 
forces between the  particles, and the  deviation 
increases rapidly w ith the velocity of the  a-particle. 
The results obtained are predicted by th e  wave 
mechanics. A n approx. val. is found for the  size of 
th e  scattering nuclei. L. L. B ir c u m sh a w .

y-Spectrum of thorium-C" and the Gamow  
theory of a fine structure. L. Me it n e r  and K. 
P h il ip p  (Naturwiss., 1931, 1 9 , 1007).—The two 
y-spectrum  lines, energies 40-8 and  279 kv ., have 
been detected. The resu lts contradict the Gamow 
theory  of a fine structure. W. R . A n g u s .

Monochromatic de Broglie molecular ray 
waves. I. E st e r m a n n , R . F r isc h , and O. St e r n  
(Z. Physik, 1931, 7 3 , 348—365).—De Broglie waves 
due to  mol. rays were rendered m onochrom atic by 
tw o m ethods : reflexion a t a  L iF  crystal surface, 
an d  by selection of rays of one velocity by  a ro tating  
too thed  wheel. The wave-length was in each case 
m easured by reflexion a t  a  second L iF  crystal surface.

A. B. D. Ca s s ie .
Appearance of spatial quantisation. T. E . 

P h ip p s  and  O. St e r n  (Z. P h y sik , 1931, 7 3 , 185— 191).
A. B. D. Ca s s ie .

Triatomic or monatomic hydrogen. G. R . 
S ch ultze  (J. Physical Chem., 1931, 35, 3186—3188; 
cf. A., 1931, 805).—The characteristics of activated  
H  do no t necessarily point to  the  presence of I I3 ; 
another explanation of the  ac tiv ity  is possible (cf. 
ibid., 440). C. T. S n e l l  (c).

Experimental proof of the spin of the photon.
(S ir) C. V. R am an  and  S. B h ag ava ntam  (Indian J . 
Physics, 1931, 6, 353—366).—The depolarisation 
observed w ith light scattered  by gases or liquids is 
more closely in  accord w ith th a t  an tic ipated  on the 
spinning photon  theory  th a n  on the classical theory.

J . W. S m ith .
Collision problems involving large inter­

actions. O. K . R ic e  (Physical R ev., 1931, [ii], 38, 
1943— 1960).— M athem atical. N. M. B l ig h .

Evaluation of the m atrix components for hel­
ium . L. P . S m ith  (Physical R ev., 1931, [ii], 38, 
1961— 1968).—M athem atical. N. M. B l ig h .

Structure of the nucleus and its total moment 
of momentum. S. D. B r y d e n , jun . (Physical Rev., 
1931, [ii], 38, 1989— 1994).—Theoretical.

N. M. B l i g h .
M ass of the proton. ( S i r ) A. E d d i n g t o n  (Proc. 

Roy. Soc., 1931, A, 134, 524— 532).—M athem atical. 
B y a developm ent of the  geom etrical theory th e  mass

of the  proton as well as th a t  of the electron can be 
calc, from  the  recession of the  spiral nebulae.

L. L. B irc um sh aw .
Ultra-violet absorption of aqueous solutions 

of chlorides. R . T r k h in  (Compt. rend., 1931, 193, 
1089— 1091; cf. A., 1931,19).—The absorption spectra 
of NaCl, KC1, LiCl, BaCl,, and SrCl2 between A 2816 
and 1990 A. are sim ilar, b u t different from th a t 
of HG'l save in very dil. solution. In  more cone, 
solutions the  m etallic cations in  association w ith H 20  
and Cl-  modify th e  absorption differently from  H +. 
Sufficiently cone, solutions of LiCl show a m ax. 
absorption. C. A. S i lb e r r a d .

Optical investigation of perylene and its deriv­
atives. III. Ultra-violet absorption spectrum.
H. C o n r a d - B i l l r o t h  (Z. physikal. Chem., 1931, B, 
15, 1— 17; cf. A., 1929, 487).—The ultra-violet 
absorption spectra of perylene and  11 derivatives 
consist of two groups of bands, one of which is to be 
ascribed to  th e  benzenoid linking and  the  o ther to 
the  linking between two rings. The optical da ta  
have thus m ade i t  possible to  derive electronic 
formula} for the  three quinones examined. From  the 
spacing of the  perylene bands nuclear frequencies of 
1330, 920, and  300 cm.-1 are deduced, and by means 
of these vals. i t  has been possible to  obtain an  equa­
tion giving the m ax. in  th e  spectrum  of the  hydro­
carbon, and, w ith different coeffs., the  m ax. in the 
spectra of its derivatives. R . C u t h i l l .

Normal vibrations of carbonate and nitrate 
ions. A. C. M e n z ie s  (Proc. R oy. Soc., 1931, A, 134, 
265—277).—D ennison’s m ethod (A., 1926, 222)
has been used to  calculate the frequencies of the 
norm al modes of vibration  of the  CO., and  NOa ions. 
A characteristic equation is obtained differing from 
Nielsen’s. The consts. in the  formula; have been 
calc, from  infra-red and  R am an effect d a ta  for calcite 
and  N aN 0 3. The m agnitude of the  binding forces 
between the  central and  outer atom s suggests th a t 
they  are appropriate to  the  second excited s ta te  of 
CO and  NO, respectively. L. L. B ir c u m sh a w .

Vibrations of pentatomic tetrahedral mole­
cules. H . C. U r e y  and  C. A. B r a d l e y ,  jun . (Physi­
cal Rev., 1931, [ii], 38, 1969— 1978).—Andrews’ sug­
gestion (cf. A., 1930, 1345) for the  choice of restoring 
forces along and  perpendicular to  the  chemical link­
ings is tested . The agreem ent of calc, and observed 
vals. of vibrational frequencies w ith  th is choice of 
forces is unsatisfactory. A correction for repulsive 
forces between corner atom s secures b e tte r agreement.

N. M. B l ig h .
Em ission spectrum of carbon dioxide. H. D. 

S m y th  (Physical R ev., 1931, [ii], 38, 2000—2015).— 
Complete d a ta  for th e  range 6500— 1400 A. and a 
p artia l analysis are reported. N. M. B lig h .

Faint branches in the OH bands. G. M. A lm y  
and  G. D. R a i ir e r  (Physical Rev., 1931, [ii], 38, 
1816— 1817 ; cf. A., 1930, 1074).— W eak branches 
detected  photographically are identified by com pari­
son of observed and calc, wave nos.

N . M, B l ig h .
Far infra-red. J .  S t r o n g  (Physical R ev., 1931, 

[ii], 38, 1818— 1826).— Using a  new instrum ent (cf.
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A., 1931, 996) for th e  range 20— 150 [x, d a ta  are 
reported  for reflectiv ities o f rough  surfaces, galena , 
¡3-magnesia, z in cite , s t ib n ite , corundum , sp h a lerite , 
m olyb d en ite , and  cuprite, tran sm issiv ities  o f K B r, 
K I, a layer  o f KOI evap orated  on  a  lacquer film , a 
th in  film  of am orphous quartz, liq u id  CC14, and  p o w ­
dered A1 and  Cu, an d  em ission  of liq u id  an d  so lid  
NaCI near th e  m . p . N. SI. B l ig h .

Infra-red spectrum and the molecular con­
figuration of N20 .  E . K . P l y l e r  and  E . F. 
B a r k e r  (Physical Rev., 1931, [ii], 38, 1S27— 1836).— 
D ata  for the  v ibration spectrum  arid ro tational 
analysis are given. The non-sym m etrical linear mol. 
form NjNiO is indicated. The single R am an line 
12S1 cm .-1 is observed. N. M. B lig h .

Infra-red absorption hands of hydrogen cyan­
ide in gas and liquid. F . S. B r a c k e t t  and U. 
L id d e l  (Sm ithsonian Misc. Coll., 1931, 85, No. 5,
1—8).— Of the  15 bands observed for the  liquid 
between 1 and 2 ¡x, 14 are com binations or harmonics 
of the fundam entals proposed by  B adger and  Binder 
(A., 1931, 667). W ith  the  sa tu ra ted  vapour a t 
22-5° the bands 2v1, 3v1, and  2v j+ v 2 were observed 
as doublets, no Q branch being present. Badger and 
B inder’s val. of m om ent of inertia, and  the ir con­
clusions regarding arrangem ent of atom s etc., are 
confirm ed.' Ch em ical  A bstr a c t s .

Infra-red radiation of the terrestrial atmo­
sphere. J .  D e v a u x  (Compt. rend., 1931, 193, 
1207— 1209).— Using a  specially designed spectro- 
graph w ith  fock-salt prisms and a radiom icrom eter, 
rad iation  of the  zenith sky has been com pared w ith 
th a t of a  black body a t  known tem p. A wide band  
a t 8— 14 [i and  a narrow  one a t 5 [x are a ttrib u ted  to  
I I 20  and perhaps C 02; a small secondary m ax. a t 
10 [x is probably due to  0 3 a t  a  m oderate tem p.

C. A. SlLBERRAD.
Laminary reflexion gratings for infra-red 

investigation. C. H . C a r t w r ig h t  (J. Opt. Soc. 
Amer., 1931, 21, 785—791).—The in tensity  d istri­
butions of lam inary reflexion gratings are given, and 
several m ethods of m aking them  and  a  new m ethod 
of m aking an echelette grating are described.

N . H . H a r t sh o r n e .
Molecular scattering of light. (S ir) C. V. 

R am  a x  (Indian J . Physics, 1931, 6, 263—273).— 
Nobel lecture. J .  W. S m ith .

Circular polarisation of Raman lines. A.
I v a s t l e r  (Compt. rend., 1931, 193, 1075— 1078).— 
The fact th a t the  R am an lines produced by circularly 
polarised light, when viewed longitudinally, are in ­
versely polarised, and when viewed transversely 
depolarised (cf. A., 1931, 668, 997), implies th eo re t­
ically th a t  Q lines should behave in reverse, P  and 
R  lines in  sim ilar fashion. This is in accordance 
w ith th e  selection rules for th e  R am an  lines, which 
require th a t A = 0  (Q lines) or ¿ 2  (P  and  R  lines), 
the privileged direction being th a t  of the polarisation 
of th e  incident beam (cf. th is  vol., 107).

C . A . SlLBERRAD.
Circular polarisation of Raman lines. A. 

C o t to n  (Compt. rend., 1931, 193, 1078—1079).— 
The effect on the llam an  lines produced in  P h N 0 2

by the  indigo line of Hg, of a  m agnetic field of 48,300 
gauss norm al to  bo th  incident and  diffused beams, 
is to  increase the  in tensity  of th e  lines 1112, 1342, 
and  1587 cm.-1 when vibrations are parallel to  the 
field, and  of 1112 and 1587 when norm al thereto . 
The diffused line (4916 and 5461) are unaffected.

C. A. SlLBERRAD.
Relative intensities of Stokes and anti-Stokes 

lines in the Raman spectrum. S .  C . S i r k a r  
(Indian J .  Physics, 1931, 6, 295—303).—The ra tio  
of the  intensities of the  R am an lines of frequencies 
v+ vM and v—vm„ in the case of the  two CC14 lines 
v„„.=1368 XlO10 and  945 x lO 10 respectively is re ­
presented m ore accurately by the expression {(v-f- 
vMn) / ( v -  vmn)}4 . e-7,v««'lkT as given by  Placzek’s theory 
th an  by th e  Boltzm ann factor alone.

J .  W . Sm it h .
Raman effect in gases. I. Experimental re­

sults. II. Theoretical considerations. S.
B h ag avantam  (Indian J . Physics, 1931, 6, 319—330, 
331—344).-—The R am an effect in  H 2, 0 2, N 2, C 0 2, 
N 20 , C2H 2, I12S, and S 0 2 has been studied a t  pres­
sures up  to  50 atm . The frequencies are in  good agree­
m ent w ith  those reported  by previous authors. Lines 
representing v ibrational transitions are usually well 
polarised, whereas those from ro tational transitions 
are im perfectly polarised. Above a certain  pressure 
th e  fine structu re  disappears. This crit. pressure 
corresponds w ith  the sta te  where the  frequency of 
mol. ro ta tion  is the  one quantum  sta te .

I I .  The theory  of R am an scattering, both ro ta ­
tional and vibrational types, is discussed, and com ­
parison is m ade between theory  and  observation for 
th e  in tensity  and  polarisation of light scattered  by 
d ia t. mols. J .  W. S m ith .

New Raman bands of water. E . S e g r e  (A tti R . 
Accad. Liucei, 1931, [vi], 13, 929—931).—In  th e  
R am an spectrum  of H 20  excited by  the  2537 A. 
H g line a  b and  w ith a  m ax. a t  140 cm.-1 has been found. 
I t  is a ttrib u ted  to  oscillations in polymerised H ,0  
mols. O. J .  W a lk e r .”

Raman band of water. G. B o l l a  (Nature, 1932, 
129, 60).—The reported  peculiarity of the  R am an 
band of H ,0  (A., 1931, 1353) m ay be produced or 
essentially modified by  interference in the spectro­
graph  used. L. S. T h e o b a ld .

Raman spectra of some inorganic chlorides.
S. V e n k a t e s w a r a n  (Indian J . Physics, 1931, 6, 
275—285).—The R am an spectra of S 0 2C12, S2C12, 
PC13, POCL, and  BCI3 have been studied, an d "th e  
structu res of these mols. are discussed. The frequency 
1290 cm.-1 is a ttrib u ted  to  P10. J .  W. S m ith .

Raman spectrum of ammonia in solution at 
various concentrations. V. R ic c a  (A tti R . Accad. 
Lincei, 1931, [vi], 14, 197—200).—Aq. solutions of 
N H , salts do no t show any R am an lines which can 
be a ttrib u ted  to  N H 4+. Aq. solutions of N H 3 give a 
R am an spectrum  identical w ith  th a t of liquid N II3. 
So fa r no lines characteristic of N H 4OH have been 
found. 0 . J .  W a lk e r .

Circular polarisation of Raman lines. W . 
H a n l e  (Ann. Physik, 1931, [v], 11, 885— 904).— 
P olarisation  of R am an rad iation  duo to  a  circularly
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polarised prim ary was investigated for CC14, CHC13, 
C6H 6, PhM e, MeOH, E tO H , and  CH2IV -C H 2-O H ; 
corresponding vibrations in  different substances show 
the same circular polarisation. A. B. D. Ca s s i e .

R a m a n  effec t a n d  c h e m ic a l c o n s t i tu t io n  : th e  
c y c lo p ro p an e  n u c le u s . R . L e s f i e a h , M. B o u r - 
gttel, and R . W a k e m a n n  (Compt. rend., 1931, 193, 
1087— 1089).—cycZoPropane has R am an lines a t  1188, 
3011, and  3028 cm.-1 and  bands w ith  centres a t  867, 
1139, and 3076, disagreeing w ith  Y ates’ (cf. A., 1931, 
545) b u t in  fair agreem ent w ith  B hagavantam ’s (cf. 
A., 1930, 1237) calculations. Comparison w ith  the 
R am an spectra of its  Me, Me2, Me E t, Me P r, P h , and  
P h 2 derivatives shows th a t  th e  C-C linking in  th e  C3 
nucleus is characterised by  a  strong line near 1188 
(1208, 1214, 1209 and 1221, 1207 and  1221, 1221, 
1227, respectively), increasing in  frequency w ith 
increased mol. w t., and is a  doublet when there  are 
tw o different substituents. The C-H linking is char­
acterised by  a  line, or pair of lines, between 2999 and 
3028, and a  band  between 3061 and  3076, resembling 
the ethylenic spectrum . C. A. S i l b e r r a d .

R a m a n  effec t a n d  n a tu r e  of a lle n ic  lin k in g s .
M. B o urgtjel  and  L . P i a u x  (Compt. rend., 1931, 
193, 1333— 1335).—The R am an spectrum  of allene 
gives no indication of lines or bands characteristic of 
either double or trip le  linkings (cf. A., 1930, 978; 
th is vol., 7 ); i t  consists of strong lines a t  1074 and 
3000, and  indistinct bands a t  1440 and  3073. Propyl-, 
butyl-, and aa-dimethyl-allenes give sim ilar results, 
th e  changes accompanying substitu tion  being sim ilar 
to  those in th e  cycZopropanes (cf. preceding abstract). 
I t  is concluded th a t  th e  linkings in  allene cannot be

e th y le n ic .”  C. A. S i l b e r r a d .

R a m a n  s p e c tru m  of fo rm ic  a c id . S. P a r t h a - 
s a r a t h y  (Indian J .  Physics, 1931, 6, 287—293).— A 
crit. study  has been m ade of the  R am an spectrum  of 
H C 02H . The characteristic frequencies and  the 
effects on these of heating, addition of I I 20 , and 
polarisation are described. J . W. S m it h .

R a m a n  s p e c t r a  of so m e  o rg a n ic  c ry s ta ls  a n d  
so lu tio n s . P . K r is h n a m u r t i  (Indian J .  Physics, 
1931, 6, 309—317).—The R am an spectra of N H 4OAc, 
Cd(OAc)2, Zn(OAc)2, Pb(OAc)2, H 2C20 4, (NH4)2C20 4, 
C2Cla, C 0(N H 2)2, and  hexam ethylenetetram ine 
have been studied. The changes in  th e  frequencies 
have been exam ined w ith  Pb(OAc)2, CO(NH2)2, 
and  hexam ethylenetetram ine when dissolved in
H .,0. The last-nam ed shows considerable changes in 
the  GTI frequencies, suggesting hydra te  form ation, b u t 
shows little  change in  CC14 or E t20  solution. The 
CIO frequency does no t appear in  th e  spectra of the 
acetates and  CO(NH2)2. The possibility of th e  la tte r 
existing in  an  enol form  is discussed. J .  W . S m it h .

R a m a n  e ffec t of b en zen e  a n d  to lu e n e  u n d e r  
h ig h  d is p e r s io n  a n d  re so lv in g  p o w e r . L . E .
H o w l e t t  (Canad. J .  Res., 1 9 3 1 ,  5 ,  572— 5 7 9 ) . —The 
R am an spectra of C8H 6 and PhM e under high d is­
persion are com pared w ith previous results. W ith  
both  liquids a no. of new lines have been found; 
these arise from  separation in to  com ponents of p re­
viously observed lines or are entirely  new.

W. R . A n g u s .

R a m a n  e ffec t in  a ld e h y d e s . S. S. L u  (Sci. Rep. 
Tsing H ua  Univ., 1931,1, 25— 32).—-Data for PhCHO, 
heptaldehyde, and  furfuraldehyde are reported and 
discussed. N. M. B l ig h .

R a m a n  effec t in  c e r ta in  o rg a n ic  c o m p o u n d s .
M. E . H ig h  (Physical Rev., 1931, [ii], 38, 1837— 
1844).—Comparisons are m ade for n- and iso-forms, 
and  the  effect of shifting substituents from  the o- to 
the  m- and  p-positions is investigated. D ata  are 
reported for P r20 , PiAjO, am yl ether, propyl, butyl, 
amyl, and m ethyl propionate, o-, m-, and p-chloro- 
toluene, to ly l Me ether, chloronitrobenzene, and 
nitrotoluene. Some comparisons w ith  infra-red da ta  
are made. N . M. B l ig h .

R a m a n  effec t a n d  th e  c a rb o n -h a lo g e n  lin k in g .
W . D. H a r k i n s  and  H . E . B o w e r s  (Physical Rev., 
1931, [ii], 38 ,1845— 1857).—R am an d a ta  are reported 
for allyl, n- and  iso-propyl, n-, iso-, sec.-, and tert.- 
butyl, and  n- and iso-amyl bromides. F o r halides, 
th e  effect of the  length of the mol. and  branching 
and  the ir relation to  th e  fundam ental frequencies, 
force consts., and  characteristic frequencies associated 
w ith  the C-halogen linking are examined.

N . M. B l ig h .
C ath o d e  lu m in e sc e n c e  of d ia m o n d . M. V. 

J o h n  (Indian J . Physics, 1931, G, 305— 308).— The 
luminescence produced when three small diamonds 
were bom barded by cathode rays has been examined 
spectroscopically. One yielded a  continuous spec­
tru m  extending throughout th e  visible region w ith  a 
m arked band a t  4157 A., in  the  same position as the  
fluorescence band observed by  B hagavantam  in  the  
R am an  spectra (A., 1930, 1345). A nother diam ond 
showed slight absoiption a t  th is wave-length, w hilst 
a tliird  gave only a strong continuous spectrum .

J . W . S m it h .
C lose co n n ex io n  b e tw e e n  e x tin c tio n  of f lu o r­

escen ce  a n d  r e ta r d a t io n  of p h o to c h e m ic a l re a c ­
t io n s .  K . W e b e r  (Z. physikal. Chem., 1931, B , 15, 
IS— 44).—The effectiveness of anions in  reducing the 
fluorescence of aq. N a naphth ionate decreases in  the  
order N 0 3', I ',  B r', Cl', S 0 4"  and  thus diminishes as 
th e  hydration increases. Cu", N i” , and Ag' also have 
a  considerable effect, b u t the  alkali and  alkaline- 
earth  ions are practically  indifferent. Tlio ra te  a t  
which L au th ’s violet is bleached in  aq.-MeOH solution 
in  presence of diethyl-¡3-allylthiocarbamide as acceptor 
rises rapidly  tow ards a  lim iting val. as the  concn. of 
th e  la tte r is increased, and  a t  th e  sam e tim e the  
tem p, cooff. falls. Quinol, pyrogallol, and PhO H  
re ta rd  th e  bleaching and also reduce th e  fluorescence 
of H a naphthionate, th e  relative efficiencies being 
sim ilar in  each case. I t  is therefore concluded th a t 
th e  p a r t played by  these substances in  both  processes 
depends on the ir deactivating power on collision. A t 
high concns. electrolytes either accelerate th e  bleach­
ing som ewhat or re ta rd  i t  only slightly, b u t w ith 
small concns. of some salts there is a pronounced 
retardation . I t  is therefore inferred th a t  all electro­
lytes have an  accelerating influence, b u t th a t  w ith 
those salts which also have a  retarding action th is 
predom inates a t  low concns. The activating  effect 
is ascribed to  the  electrolyte increasing th e  ac tiv ity  
of the reactan ts by increasing th e  am ount of radiation



110 B R IT IS H  CHEMICAL ABSTRA C TS.— A.

absorbed, a  view which is supported by observations 
on th e  effect of electrolytes on the absorption spec­
trum  of L au th ’s violet. R . Cu t h il l .

F lu o re sc e n c e  a n d  free  n e u tr a l  r a d ic a ls .  W. A.
W a t e r s  (N ature, 1931, 128 , 905— 906).—Evidence 
supporting the view th a t  fluorescence is associated 
w ith the re-form ation of stable valency linkings from 
previously activated inols. is advanced.

L . S . T h e o b a l d .
L u m in escen ce  of z inc  c o m p o u n d s . A. K u t z e l -  

n ig g  (Z. anorg. Chem., 1931, 2 0 1 , 323—328).— 
Fluorescence colours of ZnO prepared in  various 
ways, and of some basic Zn salts, are described.

F. L. U s h e r .
E m is s io n  of p ra s e o d y m iu m  in  a lk a lin e -e a r th  

p h o s p h o rs . I .  H . E v e r t  (Ann. Physik, 1 9 3 2 ,  [v], 
12, 107— 136).— Phosphors containing sulphides and 
fluorides of Ca, Sr, and Ba, CaO, SrO, A120 3, and 
sulphates of Ca and Sr, respectively, together w ith 
P r were prepared, and the  spectra of the  em itted 
lights m apped. The results agree w ith  tho theory 
already developed. A. J .  M e e .

V isib le  p h o sp h o re sc e n c e  of f lu o rs p a r ,  e x c ite d  
by  S c h u m a n n  ra y s .  E . L a u  and 0 . R e i c h e n h e i m  
(Ann. Physik, 1932, [v], 12, 69—70).—Tho phos­
phorescence is found only a t  tho  surface of the  
fluorspar, corresponding w ith the sm all penetration  
of the rays. Tho emission spectrum  is composed of 
three pairs of bands. A. J .  M e e .

H ig h  e ffic ien cies  of e m iss io n  f ro m  ox ide- 
co a ted  f i la m e n ts . B. J . T h o m s o n  (Physical Rev., 
1930, [ii], 36, 1415— 1417).—High efficiencies of 
electron emission for filaments of Ni, coated w ith 
B aC 03 an d  SrC 03, are reported. L. S. T h e o b a l d .

T h e rm io n ic  e m is s io n  a n d  e le c tr ic a l c o n d u c ­
tiv ity  of o x id e  c a th o d e s . A. L. R e i m a n n  and 
L. R . G. T r e l o a r  (Phil. Mag., 1931, [vii], 12, 1073—
1088).—The therm ionic current from the core m etal
is carried through the  oxide coating m ainly by  Ba, 
Sr, or Ca ions, and re-em itted therm ionically.

H. J . E m e l é u s .
E le c tro d e le s s  co n d u c tiv ity  m e a s u re m e n ts .  W. 

B r a u n b e c k  (Z. Physik, 1931, 73 , 312— 334).—I n ­
duced eddy currents m ay be used to  determ ine the  
conductivity  of liquid m etals and alloys. Exam ples 
given are Cu and H g a t  400°. A. B. D. C a s s ie .

V a ria tio n  of th e  e le c tr ic a l c o n d u c tiv ity  of 
m o lte n  b is m u th  w ith  c o n te n t of b is m u th  c h lo r id e .
W. B r a u n b e c k  (Z. Physik, 1931, 7 3 , 335—347).— 
The influence of dissolved Cl on the electrical con­
ductiv ity  of Bi is sm all; 74 a t.-%  of Cl did not 
reduce the  conductivity  to  4 its  original value.

A. B. D . Ca s s i e .
C o n d u c tiv ity  of c o m p re s se d  m e ta l l ic  p o w d e rs .

C. K a n t o r o w i c z  (Ann. Physik, 1 9 3 1 ,  [v], 1 2 ,  1— 
5 1 ) . —Tho resistance of m etal powders of different 
particle size was found under pressures up to  4200 
atm . The resistance is different from th a t of the 
com pact m etal. The powder changes under pressure, 
probably solidifying, and th is  accounts for a  rela­
tively complex relationship between the resistance 
and the conditions of the experim ent. The resistance 
is no t const., bu t varies w ith tim e. For increasing

pressure the  resistance is given by 1 /R = c^ /P -\-C , 
where c and  G are consts. depending on the  previous 
trea tm en t of the  powder. For the  same previous 
trea tm en t, the prcssure-resistance curves are re­
producible. They are irreversible. Ohm’s law is 
no t satisfied. Tho temp, coeff. of resistance is nega­
tive for P = 0, bu t for higher pressures is negative 
for rising tem p . and  positive for falling tem p . Coherer 
action is sometimes shown a t high pressures.

A. J .  M e e .
D ie le c tr ic  c o n s ta n t  of c o m m e rc ia l n i t ro g e n  a t  

h ig h  p re s s u re s .  J .  W. B r o x o n  (Physical Rev., 
1931, [ii], 38 , 2049—2050; cf. th is vol., 3).—T he valua­
tion  of ( i f—.1) w ith the pressure, for N 2 (99% pure), 
up to  167 atm ., was investigated. N. M. B l i g i i .

D ipo le  m o m e n ts  of m o le c u le s  w ith  m u tu a lly  
in d e p e n d e n t (ideally  d eco u p led ) d ip o le  g ro u p s . 
L . E b e r t  and K . H o j e n d a h l  (Z. physikal. Chem., 
1931, B , 15, 74— 78).—I t  is deduced theoretically  and 
verified from experim ental d a ta  th a t  the  to ta l dipole 
m om ent of a  mol. which has two sim ilar independent 
polar groups each of m om ent jx, say a t  the  ends of a 
very  long aliphatic chain, is -\/2\>.. R . C u t h il l .

C h an g e  in  d ie le c tr ic  c o n s ta n t  of th in  la y e r s  of 
Z n S -C u  p h o s p h o rs  o n  il lu m in a tio n  w ith  d if fe re n t 
w a v e -le n g th s  of l ig h t . E . B r e u n i g  (Ann. Physik, 
1931, [v], 11, S63—884).—The spectral d istribution  
of increase in  dielectric const, of layers 56—80 X 10 '1 
cm. th ick  of ZnS-Cu phosphors follows closely the 
d istribution  of wave-lengths exciting phosphores­
cence. A. B. D. Ca s s i e .

E le c tr ic  m o m e n t  a n d  m o le c u la r  s t ru c tu re .  
V I. V a r ia tio n  of e le c tr ic  m o m e n t  w ith  te m p e r ­
a tu re .  C. P . S m y t h , R . W . D o r n t e , and  E . B. 
W il s o n  (J. Amer. Chem. Soc., 1931, 53, 4242— 4260; 
cf. A., 1931, 1112).—-The calculation of the  energy of 
a  system  of dipoles ro ta ting  about a common axis, 
either in  term s of the  classical or the wave mechanics, 
leads to  the conclusion th a t  the  m om ent m ay vary  
w ith tem p. The electric m om ents of CH2CPCH2C1 
and CH2CkCH2B r vary  m arkedly w ith tem p., whilst 
th a t  of EtOAc shows no significant variation, probably 
because of the  high m utual potential energy of the 
dipoles. The m om ent of E t  succinate increases from 
0° to  180°, probably because increasing vibrational 
energy enables more and  more mols. to  open ou t to  
an extended structure, the  m om ent a t  180° being 
identical w ith those of the very long-chain dicarb- 
oxylic acid esters. The m om ent of a mol. containing 
tw o or more dipoles, th e  axes of which m ay a lter their 
positions relative to  one another, m ay be affected by 
both tem p, and  environm ent (solvent).

H. F . J o h n s t o n e  (c).
D ie le c tr ic  c o n s ta n ts  a n d  m o le c u la r  p o la r is ­

a tio n s  of b in a ry  l iq u id  m ix tu r e s .  W. G ra f-  
f u n d e r  and  E. H e y m a n n  (Z. Physik, 1931, 7 2 , 744—  
762).—Using an  im proved resonance m ethod the 
dielectric consts. of a series of binary liquid m ixtures 
have been m easured and  the corresponding mol. 
polarisations calc. M ixtures of tw o polar liquids 
show no anomalies other th an  those shown where 
only one of the liquids is polar. The results are 
discussed w ith reference to  so-called association.

J .  W. S m it h .



G E N ER A L, PH Y SIC A L , A N D  INO RG ANIC CHEM ISTRY. I l l

P h y s ic s  of th e  n itro b e n z e n e  “ K e r r  ”  cell.
I I I .  D is tr ib u tio n  of a  s t r o n g  e le c tr ic a l a l te r n a t ­
in g  fie ld  in  th e  n itro b e n z e n e  K e r r  ce ll. IV . 
A c cu racy  of K e r r 's  la w  fo r  n i tro b e n z e n e  in  s t r o n g  
a l te rn a t in g  e le c tr ic  f ie ld s . F . H e h l g a n s  (Physi- 
kal. Z., 1931, 32, 951— 957, 971—974; cf. A., 1931, 
1220).—I I I .  Experim ents w ith a lternating fields show 
th a t  the  field d istribution  in  the  P h N 0 2 K err cell is 
always homogeneous. W ith  im pure P h N 0 2, how­
ever, th e  field d istribution  was no t homogeneous.

IV . For pure P h N 0 2 in strong alternating electric 
fields K err’s law holds. A. J .  jVIe e .

T h e o ry  of K e r r  e ffec t in  w av e  m e c h a n ic s . T. 
N e u g e b a u e r  (Z. Physik, 1931, 73, 386—411).

R e fra c tio n  a n d  d is p e rs io n  of g a se o u s  h y d ro ­
c a rb o n s . S. F r eber g  (Z. Physik, 1931, 73, 216— 
222).—R efraction and dispersion of wave-lengths 
between 5800 and 2300 A. were measured for C3H 6 
and C3H 8, and  the  results are fitted  to  Cauchy dis­
persion form ulas: dispersion of these gases is very 
susceptible to  im purities. A. B. D. Ca s s i e .

R e fra c tiv e  in d e x  of fu se d  s o d iu m  n i t r a te .  E . 
Va n  A u b e l  (Bull. Acad. roy. Belg., 1931, [v], 17, 
1158— 1160).— Assuming a  m ean val. of 11-54 for 
the  mol. refraction of liquid N aN 0 3 to  hold up to  the  
crit. tem p, and  using the val. 0-625 calc, from vis­
cosity d a ta  for the  crit. density, the  refractive index 
of N aN 0 3 a t its  crit. po in t is 1-127, in  good agree­
m ent w ith  the  vals. found for other substances a t  the 
crit. po in t (A., 1912, ii, 1013). J .  W . S m it h .

N a tu re  of v a len cy  lin k in g s  a n d  c ir c u la r  d ic h ro -  
is m . J . P. M a th ie u  (Compt. rend .,'1931,1 9 3 , 1079—  
1081).—A  solution of acid Crm  ta rtra te  prepared by 
dissolving no t more th an  1/3 g.-atom  of Cr [as 
Cr(OH)3] in  1 mol. of ta rta ric  acid, when first pre­
pared, is bluish-violet, contains the Cr as a coloured 
Cr111 cation, and exhibits norm al ro ta to ry  dispersion, 
w ith no circular dichroism. On keeping, the  colour 
slowly changes to  deep violet, the  Cr passing into a 
coloured complex anion no longer precipitable by 
N H 3, the  dispersion increases and becomes anomalous, 
and circular dichroism appears, probably proportion­
ally to  the  am ount of the  complex anion formed. 
In  the  first case the  chromophoro is united  by a 
heteropolar, in  the  second by a  homopolar, valency 
(cf. A., 1925, ii, 1119). C. A. S i l b e r r a d .

R o ta to ry  m a g n e tic  p o la r is a t io n  of l iq u id s  a n d  
l iq u id  m ix tu r e s .  J .  V e r h a e g h e  (Bull. Acad. roy. 
Belg., 1931, [v], 17, 1221— 1234).—The ro ta to ry  m ag­
netic power of quinoline and of m ixtures of quinoline 
w ith CgH g and  CC14 has been measured. The results 
are discussed. J .  W. S m it h .

O p tic a lly  a c tiv e  p ro p e r t ie s  of in o rg a n ic  c o m ­
p o u n d s . W . K u h n  and  A . S za bo  (Z . physikal. 
Chem., 1931, B , 15, 59—73).—In  aq. solution K  Cr 
ta r tra te  has a strong absorption band a t  3700 and 
a weak band a t  5960 A., b u t the  circular dichroism 
and  anom alous ro ta tio n  are confined to  th e  la tte r. 
The anisotropy factor is not, however, const, over 
the  whole band, which indicates th a t  in  respect of 
th e  electron transitions giving rise to  i t  the  band is 
far from being homogeneous. The connexion between 
the  dichroism and  the  ro ta tion  m ay be expressed

satisfactorily by  the  equation deduced previously (A., 
1930, 980). A survey of the  available d a ta  shows 
th a t in  the ir optically active properties inorg. com­
pounds closely resemble org. compounds. The ro ta ­
tion  of an  inorg. compound is norm ally contributed 
in the  m ain by a  com paratively weak absorption 
band which represents only a  small fraction of the 
to ta l absorptive power of the compound. An instance 
of optical superposition among Co compounds is 
reported. R . Cu t h il l .

T h e o ry  of h o m o p o la r  v a len cy  in  p o ly a to m ic  
m o ls . M. B orn (Angew. Chem., 1932, 45, 6—8).— 
A theoretical discussion in term s of electron spins.

E . S. H e d g e s .
V alency  v a r ia t io n  a n d  a t .  s t r u c tu r e .  M. Gom- 

b e r g  (Science, 1931, 74, 553—557).—An address.
L. S. T h e o b a l d .

S ta te  of m o lte n  s a l ts .  P . W a l d e n  (Z . physikal. 
Chem., 1931,157, 389— 121).—I t  is found empirically 
th a t  for the  m olten tetra-alkylam m onium  picrates 
a t  140° Xc=const., where X is the equiv. conductivity 
and c the  tem p, coeff. of the  conductivity. A similar 
relation is valid for the  m olten alkali chlorides, 
bromides, and iodides a t 800°, and the  val. of Xa/4/ 
a t  the  m. p ., where M  is the mol. wt., is also const, 
for these compounds. A t the m. p ., Xt,ybl/, where q 
is the  viscosity, has the  val. 10-5 for molten K N 0 3, 
N aN 0 3, NaCl, KC1, and N aO H , and the picrates in 
aq. and non-aq. solution a t  infinite dilution give the 
same figure. I t  is therefore deduced th a t the  molten 
salts are completely dissociated. Utilising the rela­
tions Z;)iY)=const. for the  conductivity  lpi of the 
picrate ion, and Zc:vt'0-\/il/c.it.=const, for the  conduct­
ivities, Zcat, of the  tetra-alkylam m onium  ions, it  has 
been possible to  calculate the  equiv. conductivities 
a t  the  m. p. of the  picrates, and a sim ilar calculation 
has been made for alkali salts. The results indicate 
th a t  th e  m olten salts are practically  completely 
ionised. W ith the  picrates of the  mono-, di-, and 
tri-alkylam m onium  bases, however, the  degree of dis­
sociation a t  the  m. p. varies from 0-65 to  0-095.

R. Cu t h il l .
C a lc u la tio n  of m o le c u la r  la t t ic e  d im e n s io n s  

f ro m  re so n a n c e  fo rc e s . E . Cr e m e r  and M. 
P o l a n y i  (Z. physikal. Chem., 1931, B , 14, 435—442). 
— Assuming th a t  the  energy of a mol. la ttice  is equal 
to  th e  difference between an  a ttrac tio n  potential, 
which vai'ies w ith  the  interm ol. distance in  accordance 
w ith  London’s theory  (A., 1931, 149), and a  repulsion 
potential, which is duo to  quantum  mechanical reson­
ance and can be calc, from optical d a ta , it  has been 
possible to  calculate the in term ol. distance in  the 
lattices of H 2, HC1, H B r, and H I. R . Cu t h il l .

R e la tio n  b e tw e e n  b . p . a n d  c h e m ic a l c o n s ti­
tu t io n . I I .  K . B il l ig  (Svensk Kem. Tidskr., 1931, 
43, 281— 293).—The m anner in which the association 
factor K f  (cf. th is  vol., 13) diminishes as th e  degree 
of association rises is illustrated  by reference to  (H20 )z, 
and the  relevant vals. of K f  are employed to  calculate 
the  percentage of associated mols. in th e  fa tty  acids. 
I t  is shown th a t  w ith these com pounds association 
takes place through principal valencies. F o r deriv­
atives of the  fa tty  acids conditions are more com ­
plicated ; w ith open-chain esters and acid anhydrides
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th e  auxiliary valencies are th e  principal m eans of 
association, whereas w ith ring compounds such as 
lactones th e  principal valency type  of association 
preponderates. The la tte r type is found also for H 20 , 
and  i t  is shown th a t  th e  4 valency linkings of 0  m ust 
be directed towards the  corners of a  tetrahedron, as 
in the case of the  C a to m ; th e  mol. of (H20 ) G thus 
resembles th a t  of CGH G. Various o ther types of 
6-membered ring are discussed, including those of 
NHq, N 2H j , and the  heterocyclic ring formed by  
N 2H 4,H20 , and those of th e  0  compounds of N  
and the org. N 0 2-compounds. This type  of ring 
form ation is very general, although in  th e  case of 
inorg. compounds the  rings are no t stable and  break 
down when the  substance vaporises.

H . F . Gillb e .
A n  a s p e c t  of c o -o rd in a tio n . J .  K e n n e r  

(Nature, 1931, 128, 1000— 1001).—Theoretical.
L. S. T h e o b a l d .

S pecific  h e a t  of fe r ro m a g n e tic s  a n d  E w in g ’s  
m o d e l of th e  m a g n e tic  a to m . J .  It. A s h w o r t h  
(Nature, 1931, 128, 1003).—A discussion.

L. S. T h e o b a l d .
F e rro m a g n e tic  m o m e n t  a n d  th e  p e r io d ic  s y s ­

te m . C. Sadron (Compt. rend., 1931, 193, 1070— 
1073; cf. A., 1931, 791).—The m agnetic m om ents (in 
Weiss magnetons) of th e  following elements in  solid 
solution in N i or Co are : Cu 2-09, Au 2-3, Si 17-8, 
Sn 18 0, V 23-9, Sb 24-4. They support the  conclu­
sion, previously arrived a t, th a t  elements in the  same 
column of the  periodic table have the  same m om ent. 
R u  is an  exception, the  m om ent being 11, th a t  of 
pure Fe, and  no t th a t  of F e in  Ni (14). Assuming 
the foregoing to hold, th e  m om ents of elem ents in 
the line of Fe p lo tted  against at. no. show an ascend­
ing (Cu—Y) and a  descending (V—Ni) branch w ith 
intervals of approx. 5 and 4 magnetons, respectively, 
save between Si and Ti. C. A. Silberrad .

M a g n e tic  b e h a v io u r  of c o b a lt a to m s . H . 
V a t t e r  (Z. Physik, 1931, 73, 260—272).—A m ethod 
for obtaining a t.ray s  of m etals of high m. p. is described. 
The greatest m om ent of Co is 5-8 Bohr m agnetons.

A. B. D. Ca s s i e .
M a g n e tic  m o m e n t  of q u a d r iv a le n t c o b a lt. 

(M l l e .) A. S e r r e s  (Compt. rend., 1931, 193, 1327—  
1328).—The m agnetic susceptibility of MgCoOg (cf.
A., 1890, ii, 647) has been determ ined from  —182-7° 
to  549-4°. I//, is related  linearly to  tem p, above
233°, the Curie po in t is —164-5° abs., the  Curie const.
4-261, and the  magnetic m om ent of Co17 29 experi­
m ental magnetons. C. A. S i l b e r r a d .

M a g n e tic  p ro p e r t ie s  of i ro n  ab o v e  th e  C u rie  
p o in t. L. N £ e l  (Compt. rend., 1931, 193, 1325— 
1326).—B y determ ining the  ferromagnetic (Oy) and 
param agnetic (0p) Curie points and the  Curie const, 
(c) for a  series of F e-S n  (87-21—92-23% Fe) and 
Fc-S i (89-72—97-04% Fe) alloys and  extrapolating 
the vals. for ¡3-Fe (which when unalloyed changes to  
y-Fe before the  required tem p, is attained) are deduced 
as Oy 772°, 0P 815°, c 0-02256. C. A. S i l b e r r a d .

P a ra m a g n e t ic  s u s c e p tib il i ty  of c h ro m ic  
c h lo r id e  a n d  i t s  h e x a h y d ra te s . J .  W . Sh ih  (Sci. 
Rep. Tsing H ua Univ., 1931, 1, 83—91).—Using 
Mn2P 20 7 as th e  standard  substance for comparison

the  vals. X 10G obtained per g. were : for the  anhyd. 
sa lt 44-5, for [CrCl2(H20 )4]Cl,2H20  24-0, and  for 
[Cr(H20 ) 6]Cl3 12-6. “ N . M. B l ig h .

T h e o ry  of m a g n e tis a t io n  c u rv e s  of is o tro p ic  
f e r ro m a g n e tic s  in  m e d iu m  a n d  s t r o n g  fie ld s .
R . G a n s  (Physikal. Z., 1932, 33, 15— 17).

V a r ia tio n s  of a to m ic  m o m e n t  in  p a ra m a g n e t ic  
s u b s ta n c e s . M a g n e tic  s ta te s  a n d  d if fe re n t 
v a r ie tie s  of th e  s a m e  io n . G. F o e x  (J. Phys. 
R adium , 1931, [vii], 2 , 353—375).—The bent graphs 
obtained by p lo tting  the  inverse of th e  coeif. of m ag­
netisation  against the  tem p., and the  different 
m agnetic m om ents shown by  different samples of 
the  same substance w ithin the  same tem p, range, are 
discussed on th e  basis of the  d a ta  for m any p a ra ­
m agnetic substances. N. H . H a r t s h o r n e .

D ia m a g n e tis m  of free  e le c tro n s  in  m e ta ls .
P . Y. C nou (Sci. R ep. Tsing H ua U niv., 1931, 1,
1—7).—M athem atical. N. M. B l ig h .

M a g n e tic  p ro p e r t ie s  of g o ld - iro n  a llo y s . J .  W.
S hth  (Physical R ev., 1931, [ii], 38, 2051-—2055).—  
The change in  susceptibility w ith  tem p, and  com­
position was investigated for alloys containing 0-07—  
10 w t.-%  Fe. Alloys containing 0-1— 5%  Fe are 
param agnetic. N. M. B l ig h .

C la ss if ic a tio n  of p a ra m a g n e t ic  a to m s , m o le ­
cu le s , a n d  io n s  a c c o rd in g  to  fie ld  a n d  te m p e r ­
a tu re .  E . C. W ie r s m a  (Wis- en N atuurkund. 
T ijdschr., 1930, 5 ;  Cliem. Zentr., 1931, i, 2442—  
2443).—Three groups, viz., (i) weakly param agnetic 
m etals such as N a, K , P t, and P d  w ith susceptibility 
practically  independent of tem p., (ii) param agnetic 
gases, 0 2 and NO, and (iii) salts such as N iS 04, CrCl3, 
FeCl,, and those of Co, are distinguished. The ex ten t 
to  which the  Curie-W eiss law  holds for each group is 
discussed. L. S. T h e o b a l d .

D ia m a g n e tis m  of l iq u id  m ix tu r e s .  J .  F a r q u - 
h a r s o n  (Nature, 1932,129, 25).—The susceptibility- 
concn. curve for CHCl3-C0M e2 m ixtures shows a 
max. a t  equimol. proportions and  two minima, bu t 
the  departure from  add itiv ity  is 3—4% . The tw o 
ends of the  curve show a  slight rise in  diamagnetism. 
The susceptibilities found are -0 -6 0  X 10“° for COMe,, 
and  —0-498 x lO -6 for CHC13. L. S. T h e o b a l d .

P a r a c h o r  m e a s u re m e n ts  a p p lie d  to  th e  s tu d y  
of th e  c o n s titu tio n  of p o ly su lp h id e s , p o ly se le n - 
id e s , a n d  m ix e d  c h a in s  of s u lp h u r  a n d  se le n iu m .
A. B a r o n i  (A tti R . Accad. Lineei, 1931, [vi], 14, 
28—32; cf. A., 1929, 1270).—Parachor m easure­
m ents have been m ade of various E t2 sulphides, 
selenides, and sulphoselenides. These indicate th a t 
compounds containing 3 atom s of S or Se have a  
stra igh t chain. This becomes branched in  th e  te tra- 
sulphide and  converted into a  ring of 3 S atom s in 
th e  tw o isomeric pentasulphidcs. 0 . J .  W a l k e r .

C a p illa r ity . X V I. C a p illa ry  r i s e  of l iq u id s  
b e tw e e n  p a ra l le l  p la te s . K . S c h u l t z e  (Kolloid- 
Z„ 1931, 57 , 277—285).—The capillary rise of H 20  
between parallel glass plates is independent of the  
w idth  of the  plates (in accordance w ith  th e  usual 
formula) when th is exceeds 2 m m .; when th e  w idth 
of the  plates is between 2-0 and  0-4 mm. the capillary
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rise decreases as the  w id th  of the  plates is reduced, 
and  the  distance ap a rt is kep t const. W hen the  
plates are of unequal w idth, th a t  of the narrower 
p late  determ ines the  rise, b u t the  rise is greatest 
when two identical plates are used. The effect of 
increasing th e  w idth of the  plates increases as the 
distance between the  plates is decreased.

E . S. H e d g e s .
D e n s itie s  a n d  p a r t ia l  m o la l  v o lu m e s  of a m ­

m o n ia  fo r  th e  a m m in e s  of c a lc iu m  a n d  b a r iu m  
c h lo r id e s . L. J .  G il l e s p ie  and H . T. G e r r y  (J. 
Amer. Chcm. Soc., 1931, 53, 3962—3968; cf. A., 
1921, ii, 116; 1927, 92).—D eterm inations of d25 have 
been m ade w ith the  aid of new m ethods which do no t 
necessitate the  isolation of th e  pure am m ine and  are 
suitable for use w ith compounds having such high 
decomp, pressures th a t  the  ordinary m ethods are 
inapplicable. W . C. F e r n e l i u s  (c).

A itk e n  c o n d e n sa tio n  n u c le i. A. R. Hogg 
(Nature, 1931, 1 2 8 , 908). L. S. T h e o b a l d .

T w o  fo rm s  of m o le c u la r  h y d ro g e n . A. Ga m - 
p e t t i  (Nuovo Cim., 1931, 8 ,  xvii—x x v ii; Chcm. 
Zentr., 1931, ii, 190).—A resume. A. A. E l d r i d g e .

D iffu se  s c a t te r in g  of X -ra y s  f ro m  sy lv in e  a t  
lo w  te m p e r a tu r e .  G. E . M. J a u n c e y  and G. G. 
H a r v e y  (Physical R ev., 1931, [ii], 38 , 1925— 1931).— 
Intensities of w ave-length 0-43 A. scattered  in  the  
angle range 25—90° a t  90° and  300° abs. are compared, 
and the  relation thereto  of tem p, effect and the at. 
structure  factor is investigated. N. M. B l ig ii .

In te n s i ty  of to ta l  s c a t te r in g  of X -ra y s  b y  m o n -  
a to m ic  g a s e s . Y. H . W oo (Sci. Rep. Tsing H ua 
Univ., 1931, 1 , 55—67; cf. A., 1930, 1334; 1931,
665).—Theoretical. N. M. B ligh .

A b s o rp tio n  of so ft X -ra y s  in  g a se s . R . G. 
S p e n c e r  (Physical R ev., 1931, [ii], 3 8 , 1932— 1937).— 
A bsorption coeffs. of air, A, and  0 2 in  th e  range
1-5— 7 A . an d  in the im m ediate neighbourhood of 
the  K  absorption lim it are in  agreem ent w ith  the 
absorption law. N. M. B l i g h .

U se  of io n is a tio n  d e te rm in a tio n  m e th o d s  w ith  
X -ra y s . W . St o c k m e y e r  (Ann. Physik, 1932, [v], 
12, 71— 106).—Ionisation is proportional to  absorbed 
energy. The proportionality  factors for E tB r and 
SO» are determ ined, these being frequently  used in 
ionisation cham bers because th ey  absorb X -rays 
more strongly th a n  air. For E tB r the  absorption 
is determ ined for different wave-lengths, as there 
is a d istinct change in the  factor for wave-lengths 
shorter th a n  the  X -lim it of Br. A. J .  M e e .

D isp e rs io n  of X -ra y s  in  c a lc ite . L. A. P a r d e e  
(Physical Rev., 1931, [ii], 3 8 , 1808— 1815).— The K a l 
line from  a  Mo ta rg e t was used ; (1— S) was (2-001^
0-009) X 10*°. The intensities of radiation  reflected from  
calcite m irrors in  th e  neighbourhood of the  crit. angle 
were in  fair agreem ent w ith  theory. N. M. B l ig h .

G ro w th  of c ry s ta ls .  F . S t Ob e r  (Chem. Erde, 
1931, 6, 453— 467).—A discussion of certain  anomalies 
in  th e  grow th of crystals for which explanations are 
offered (cf. A., 1931, 1028, 1030). L. J .  S p e n c e r .

C ry s ta l l is a t io n  of le a d  n i t r a te .  E ffec t of 
. fo re ig n  s u b s ta n c e s  in  th e  m o th e r - l iq u o r .  P.

G a t j b e r t  (Bull. Soc. franc;. Min., 1930, 5 3 , 157— 171; 
Chem. Zentr., 1931, i, 2433).—Crystals of P b (N 0 3)2 
grow more quickly in  th e  presence of methylene- 
blue, b u t w ithout a  change of form. The coloured 
crystals show clear striations on the  cubic faces, 
w hilst a  cubic-octahedral com bination from  pure 
solution shows in  th e  coloured solution a  quicker 
grow th a t  the  octahedral faces. S r(N 03)2 crystals 
are coated w ith P b (N 0 3)2 from a  coloured solution 
of the  la tte r and  show its  characteristics. B a(N 0 3)2 
grows in  P b (N 0 3)2 solution, b u t is coloured w ith 
difficulty. W hen m ethylene-blue is suspended in  the 
solution the  Pb(N O s)2 crystallises in  platelets especially 
a t  higher tem p., b u t a t  lower tem p., cubes can appear. 
W ith  rosolic acid, elongated octahedra formed on 
certain  cubic faces m ake the  crystals appear to  be 
orthorhom bic. L . S. T h e o b a l d .

C h an g e  of th e  d is ta n c e  b e tw e e n  a d ja c e n t a to m s  
in  c e r ta in  e le m e n ts  a n d  a llo y s  w h ic h  r e s u l ts  
w h e n  th e  c u b ic  fa c e -ce n tre d  la tt ic e  c h a n g e s  to  
th e  c u b ic  b o d y -c e n tre d  o r  h e x a g o n a l la ttic e .
H . P e r l it z  (Acta Comm. Univ. Tartuensis, 1931, 
72 pp.).— Calculations have been m ade from  published 
d a ta  on various m etals, binary and  ternary  alloys, 
and steels. The calc, change is in  general duo exclu­
sively to  change of th e  co-ordination no. and  typo. 
I t  ranges from  —1-3% to —3-3% (mean 2-25%) for 
transition  from the  face-centred to  the  body-centred 
cubic lattice, and from —1-1% to  + 5 -1 %  for tran s­
ition  from  th e  densest cubic to  the  densest hexagonal 
la ttice ; for the  second case it  tends to  zero as the  
axial ra tio  of th e  hexagonal la ttice  approaches 1-633.

H . F . G il l b e .
A  tw o -d im e n s io n a l sp a c e  la t t ic e  ?  R . C. M en- 

z i e s  (N ature, 1931, 128 , 907).—W hen 10% IQ  solu­
tion  is added to  a  saturated , aq. solution of dim ethyl- 
thallium  iodide or when a  w arm  aq. solution is cooled, 
p a r t of the  T1 compound separates on the  surface in 
a  regular p a t te rn ; each crystal is equid istan t from  6 
others. The effect is transien t. L. S. T h e o b a l d .

A  tw o -d im e n s io n a l sp a c e  la tt ic e  ?  W . B a k e r  
(N ature, 1931, 1 2 8 , 1078).—An explanation of tho 
unusual crystallisation (cf. preceding abstract) is 
advanced, and sim ilar cases arc recorded.

L. S. T h e o b a l d .
S pecific  su rfa c e  p ro p e r t ie s  of m o le c u la r  fie ld s . 

S t ru c tu re  of ac tiv e  c h a rc o a ls  a n d  th e  in v e rs io n  
of su rfa c e  effec ts  a n d  h e a ts  of a c tiv a tio n . I I .
B. V. I l j i n  and J . P . S i m a n o v  (J. Gen. Chem. Russ., 
1931, 1, 567—568).—The presence of 1%  of graphite 
added to  active C can be detected by  X -ray  spectrum  
m ethods; th is  am ount of graphite suffices to  cover 
only 20%  of the  to ta l surface w ith a  unimol. layer, 
showing th a t  the  inversion of T raube’s series exhibited 
b y  certain  charcoals no t giving the  graphite lines 
cannot be due to  graphitisation of their surface.

R . T r u s z k o w s k i .
S tr u c tu r e  of fe r ro m a g n e tic  fe r r ic  o x id e . J .  

T h e w l i s  (Phil. Mag., 1931, [vii], 12 , 1089— 1106).— 
Ferrom agnetic F e20 3 is cu b ic ; un it cube 8-4 A . ; 12 
mols. Fe20 3 in un it c u b e ; space-group 0° (or O1) or 
Ti . The structure  is very  sim ilar to  th a t  of Fe30 4 
(cubic; u n it cube 8-4 A . ; 8 mols. F e30 4 in  u n it cell). 
F e and  O atom s occupy th e  same positions as in
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Fe30 4. The p o ss ib le  a r ra n g em e n ts  o f  th e  e x tr a  4 0  
a to m s  a re  d isc u s se d . H . J . E m e l ^ u s .

M a g n e tic  p ro p e r t ie s  a n d  c ry s ta ll in e  s t ru c tu re  
of d if fe re n t v a r ie tie s  of a n h y d ro u s  c o b a lt s u l ­
p h a te . R . H o c a r t  and (M l l e .) A. S e r r e s  (Compt. 
rend., 1931, 193, 1180—1182).—X -R ay  exam ination 
of Chatillon’s two varieties of CoS04, of magnetic 
m om ent 25 an d  26 m agnetons (cf. A., 1928, 454), and 
of the  variety  obtained by K lobb (cf. A., 1892, 941), 
also of m om ent 26 magnetons, shows th a t  the  struc­
tures of the  two la tte r are identical—orthorhom bic, 
a 4-65, b 6-7j, c 8-46 A., 4 mols. in un it cell—w hilst 
th a t of the first is identical as regards shape and 
dimensions of the un it cell, bu t differs in the  arrange­
m ent of the atom s therein. C. A. S i l b e r r a d .

S tru c tu re  of c o m p o u n d s  of s u lp h u r  w ith  io d ­
id e s . I . C o m p o u n d s  of s u lp h u r  w ith  t r i - io d ­
id e s . E . H e r t e l  (Z. physikal. Chem., 1931, B , 15, 
51—57).—B oth CH I3,3S8 and AsI3,3S8 crystallise in 
th e  trigonal system  w ith the  probable space-group 
Olv, and the dimensions of the un it cell, which in 
each case contains 1 mol., are a  14-1, b, 24-4, c 4-44, 
and a 14-2, b 24-6, c 4-48 A., respectively. The S 8 
mols. in these compounds are probably three-dim en­
sional system s, w ith the  min. sym m etry  Cs. The
f.-p. diagram s show th a t  A sl3 and  CH I3 are not 
miscible in th e  solid sta te , whereas AsI3,3S8 and  
C H I3,3 S r are miscible in all proportions.

R. CUTHILL.
C ry s ta l  s t r u c tu r e  of p o ta s s iu m  ta n ta lu m  a n d  

p o ta s s iu m  n io b iu m  h e p ta f lu o r id e s  a n d  of p o ta s s ­
iu m  t i ta n iu m  h e x a flu o rid e . F . Z a m b o n in i  (Bull. 
Soc. frang. Min., 1930, 53, 443— 46S; Chem. Zentr., 
1931, i, 2451).— K 2T aF 7 is monoclinie w ith a : b : c =
0-6718 : 1 : 0-9198, (3 90° 15', and  d 4-056; K 2N b F „  
monoclinic, has a : b : c=0-6711 : 1 : 0-9209, ¡3 S~9° 48', 
and  d 3-21. Anhyd. K 2T iF G, trigonal, dlr> 3-012, shows 
weak double re frac tio n : i t  is isomorphous w ith 
(NH4)2T iF G and  (NH4)2S nFG. L. S. T h e o b a l d .

B is m u th  th io c a rb a m id e  c o m p o u n d s . C. G o t t ­
f r ie d  and  H . S t e in m e t z  (Veroff. K aiser Wilhelm- 
Inst. Silikatforscli., 1929, 2 ;  Chem. Zentr., 1931, i, 
2435).—The compound., BiCl3,3CS(NH2)2, has a 13-29, 
c 7-02, r 14-81 A .; 1 mol. per un it rhom bohedron; 
space-group C |; BiCo(CN)G,6CS(NH2)2 has a 13-92, 
c 12-48, r 9-13 A .; 1 mol. per un it rhom bohedron; 
space-group probably D^. [Bi-6CS(NH2)2][X(CN)6], 
where X  is Cr and Fe, have been obtained. Micro- 
cryst. ppts. are formed in Bi salt-CS(N H 2)2 solutions 
w ith K 3Co(N02)g, K 3Co(C20 4)3, and K 3Cr(CNS)G; the 
oxalate compound contains 6 mols. of CS(NH2)2 to  
1 atom , of Bi. L. S. T h e o b a l d .

C ry s ta l  la tt ic e  of c a lc iu m  m e ta b o ra te .  W . H.
Z a c h a r ia s e n  (Proc. N at. Acad. Sci., 1931, 17, 617— 
619).—CaB20 4 is orthorhom bic w ith 4 mols. per un it 
cell; a 6-19, b 11-60, c 4-28 A., space-group Pnca 
(IT)- N. H . H a r t s h o r n e .

S p in e ls . IV . M a n g a n e se  a n d  c a d m iu m  su l-  
p h o c h ro m ite s . L. P a s s e r i n i  and M. B a c c a r e d d a  
(A tti R . Accad. Lincei, 1931, (vi], 14 , 33—37 ; cf. A., 
1931, 2S9).—These two compounds crystallise in the 
cubic system  w ith a lattice of th e  spinel type. 
MnCr2S4, a 10-045± 0-005 A., v 1013-56 X HP24 c.c„

dcaic. 3-736, dobs. 3-44; CdCr2S4, a 10-190±0-005 
v 1058-09 x  10“21 c.c., dcalc. 4-295. O. J .  W a l k e r .

S u lp h o -sa lts  w ith  sp in e l s t r u c tu r e .  G. N a t t a  
and L. P a s s e r i n i  (A tti R . Accad. Lincei, 1931, [vi], 
14, 38— 43 ; cf. preceding abstract).!—The spinel type 
structure  of linnæite is confirmed; a  9-41^0-01 A. 
(cf. A., 1927, 502). ZnCr2S4 also belongs to the  spinel 
ty p e ; a  9-92;£;0-02, v 976-10x lO '24 c.c., dca]c. 4-05.

O. J .  W a l k e r .
L a ttic e  d im e n s io n s  of sp in e ls . G. L. C l a r k , A. 

A l l y , and A. E . B a d g e r  (Amer. J .  Sci., 1931, [v], 22, 
539—546).—R esults are tabulated . C. W. Gibby.

R e la tio n sh ip  b e tw e e n  s t r u c tu r e s  of a rg e n ti te  
a n d  a c a n tite . J .  G a r r id o  (Anal. Fis. Quirn., 1931, 
29, 505—513).—Published d a ta  indicate th a t  acantite  
possesses a  pseudocubic structure, w hilst argentite  has 
a m ultiple lattice of dimensions sim ilar to  those of 
th e  acantite  lattice ; the  structure  of synthetic Ag2S 
is similar. The structu ra l relationships and stab ility  
conditions are discussed. H . F . G i l l b e .

C ry s ta l  s t r u c tu r e  of a rg e n ti te  a n d  a c a n tite .
J .  P a l a c io s  and  R . S il v a  (Anal. Fis. Quim., 1931, 
29 , 514—515).—-A criticism of Garrido’s conclusions 
(cf. preceding abstract). H . F . G i l l b e .

S tru c tu re  of th e  p h e n a c ite -d io p ta s e  g ro u p . 
P h e n a c ite , B e0S iO 4. C. G o t t f r ie d  (Jahrb . Min. 
Beil.-Bd., 1927," A , 55, 393—400; Chem. Zentr., 
1931, i, 2452).—R otation  diagram s about [001] and 
[211] give for Be2S i0 4 a 12-49, c 8-26 A., 18 mols. in 
th e  hexagonal un it cell ; space-group Ci),-. W illemite, 
a 14-14, c 9-58 A., troostite , a 14-21, c 9-62 A., and 
dioptase, a 14-66, c 7-83 A., have the same space- 
group and no. of mols. per un it cell.

L. S. T h e o b a l d .
C ry s ta l  s t r u c tu r e  of m a rc a s i te .  M. J . B u e r g e r  

(Amer. Min., 1931, 16, 361—395).—The un it cell has 
a 3-37, b 4-44, c 5-39 A. ; space-group FJ2. M arcasite 
appears to  be composed of Fe and S in the a t. s ta te  
w ith  alm ost identical radii (1-12 A.).

Ch e m ic a l  A b s t r a c t s .
C ry s ta l  s t r u c tu r e  of r u b id iu m  az id e . W . Büs- 

s e m , P. R o s b a u d , and  P. G ü n t h e r  (Z. physikal. 
Chem., 1931, B , 15, 58).—The structu re  advocated 
by  Pauling (A., 1930, 983) is accepted. R . Cu t h il l .

S tru c tu re  of th e  a z id e s . E . B erc.m a n n  and  W. 
S c h ü t z  (N ature, 1931, 128, 1077— 1078).—S u tto n ’s 
conclusions (A., 1931, 1359) are criticised; an open- 
chain structu re  for the  azides is preferred. The 
dipole m om ents of Ph, p-chlorophenyl, and p- 
brom ophenyl azides are 1-55, 0-47, and 0-64 X 10"ls 
e.s.u., respectively. L. S. T h e o b a l d .

C ry s ta l  s t r u c tu r e  of a n  o rg a n ic  m o le c u la r  
c o m p o u n d  of th e  ty p e  A B 2. E . H e r t e l  and K . 
S c h n e id e r  (Z. physikal. Chem., 1931, B , 15, 79— 
83).—The crystals of the compound of stilbene w ith 
2 mols. of s-trinitrobenzene belong to  the  triclinic 
system  and  the un it cell has a 12-7, b 15-4, c 7-7 A., 
and  contains 2 mois. R . C u t h il l .

H y s te re s is  effec ts  in  m a g n e to s tr ic t io n . A. 
S c h u l z e  (Ann. Physik, 1931, [v], 11, 937—948).

H a ll  e ffec t a n d  su p e rc o n d u c tiv ity . I. K i k o i n  
and B. L a s a r e v  (N ature, 1932, 129, 57—58).—
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Superconductors show a  relatively small val. of the 
Hallcocff. L. S. T h e o b a l d .

N ew  m e th o d  of in v e s t ig a t in g  th e  m o d e s  of 
v ib ra tio n  of q u a r tz  c ry s ta ls .  J .  A. S t r o n g  
(Nature, 1932, 1 2 9 ,  59). L. S . T h e o b a l d .

A llo tro p ic  m o d if ic a tio n  of so lid  b a r iu m . E.
R i n o k  (Compt. rend., 1931, 1 9 3 ,  1328— 1330).—  
Pure Ba is acted on by C 02, and m ust be distilled in  
A. The twice-distilled m etal has m. p. 710 dr 2°, 
rfj7'5 3-74. The cooling and resistance-tem p. curves 
show discontinuities a t  375°, the  a varie ty  being 
stable below, the (3 above, th a t  tem p. (cf. A., 1931,
410). C. A. SlLBERRAD.

A llo tro p ism  of p h o sp h o ru s . V. N. I p a t ie v ,
A. A. Vv e d e n s k i, and A. V. F r o s t  (J . Gen. Chem. 
Russ., 1931, 1, 632—640).—The sp. h ea t and inflam­
m ation poin t of red P  increase w ith rise of tem p, a t 
which i t  was prepared, from  2-17 and 330° a t  315° 
to  2-34 and  450° a t  589°. The sp. heat of red P  is 
unaffected by varying the  pressure a t  which i t  was 
prepared from 1 to  220 atm . R ed P  is probably 
violet P  adsorbed on white P. R . T r u s z k o w s k i .

S u p e rc o n d u c tiv ity  a t  h ig h  fre q u e n c ies . J .  C. 
M c L e n n a n , A. C. B u r t o n ,  A. P i t t ,  and J . 0 . W i l ­
h e lm  (N ature, 1931, 1 2 8 ,  1004).—P b and Sn become 
superconducting w ith currents of frequencies of the 
order 107 per sec. The transition  tem p, are lowered 
as frequency is increased. L. S. T h e o b a l d .

T h e rm o d y n a m ic  p ro p e r t ie s  of d ic h lo ro d i-  
f lu o ro m e th a n e , a  n ew  r e f r ig e ra n t .  IV . S pecific  
h e a t  of l iq u id  a n d  v a p o u r  a n d  la te n t  h e a t  of 
v a p o r is a tio n . R . M. B u f f i n g t o n  and  J .  F l e i ­
s c h e r .  V. C o rre la tio n , ch eck s , a n d  d e riv e d  
q u a n t i t ie s . R . M. B u f f i n g t o n  and  W. K . G i l k e y  
(Ind. Eng. Chem., 1930, 2 3 ,  1290— 1292, 1292— 
1294; cf. A., 1931, 675).—IV. M easurem ents of the 
sp. hea t of CC12F 2 a t atm . pressure in  a flow calori­
m eter a t  0°, 25-8°, and 49-9° indicate th a t i t  follows 
the  equation U|==17-0-|-0-0279f g.-cal. per mol. 
The hea t capacity  of the  liquid measured by the 
m ethod of m ixtures a t  17° is 30-3 g.-cal. per mol., 
and by using an electric heating m ethod is 25-4 a t 
—43°. The la ten t hea t of vaporisation as determ ined 
by an  electrical heating m ethod is 4880 g.-cal. per 
mol. a t  —29-8° (the b. p.), 4100 a t  23°, and 3960 a t 
28°. Using K u n d t’s m ethod the  ra tio  Cp/Cv for the 
vapour a t  25° and  atm . pressure is found to  be
1-139.

V. D ata  previously recorded are summarised and 
cross-checked w ith one another. J .  W. S m it h .

E x p lo s io n  m e th o d  fo r  th e  d e te rm in a tio n  of 
specific  h e a ts  of g a se s  a t  h ig h  te m p e ra tu re s .
B. L e w is  (J. Amer. Chem. Soe., 1931, 53, 4227— 
4228).—Sp. heat determ inations were m ade w ith 
m ixtures of H 2 and  0 2, th e  velocity of the  detonation 
wave being m ade the  same in  all m ixtures by  addition 
of suitable am ounts of A or He, or m ixtures of the  
two. The effect on the  sp. heats of variations in  the 
type, size, and m aterial of the  diaphragm  pressure 
indicator and  th e  explosion cham ber is also investig­
ated. C. J .  W e s t  (c).

N a tu re  of l iq u id s . L. G. C a r p e n t e r  (Nature, 
1932,1 2 9 ,  60).— I t  is shown th a t  the sp. heats of the

elements near the  m. p. support the  previously 
expressed view (A., 1931, 1360; th is vol., 14) th a t 
liquids, especially near the m . p ., resemble solids 
more nearly  th a n  gases. L. S. T h e o b a l d .

D e te rm in a tio n  of th e  in te rn a l  l a te n t  h e a ts  of 
v a p o r is a tio n  of liq u id s . N. d e  K o l o s o v s k i  and
1. S. M e s h e n i n  (Bull. Soc. cliim., 1931, [iv], 49, 
1461— 1465, and  J . Gen. Chem. R uss., 1931, 1 , 616— 
619).—A known w t. of liquid is allowed to  evaporate 
from  a  continuously-evacuated vessel contained in 
an  adiabatic calorim eter. From  the in ternal la ten t 
hea t thu s determ ined the  to ta l la ten t heat is calc, 
for various tem p, for BiCOH, CHC13, CC14, C6H 6, 
PhMe, P h E t, and  C5H 5N. C. W. D a v i e s .

M . p . of b u ty l  e th e r . R . C. A r c h ib a l d  (J. 
Amer. Chem. Soc.. 1931, 53, 4452).—The m. p. is 
177-8±0-2° a b s . C. J . W e s t  (c).

R a tio n a l u n i t  in  th e r m a l  co n d u c tio n . P.
V e r n o t t e  (J. Phys. R adium , 1931, [vii], 2, 376—380). 
—A discussion. The nam e “ fourier ” for the  un it 
of therm al conduction is preferred, the  heat being 
m easured in  joules. N. H . H a r t s h o r n e .

T h e rm a l  co n d u c tiv ity  of in e r t  g a s e s . M.
Cu r i e  and  A. L e p a p e  (J. Phys. R adium , 1931. [ii],
2, 392—397).—A more detailed account of work 
already noted (this vol., 13).

T h e rm a l  c o n d u c tiv itie s  of c e r ta in  a p p ro x im ­
a te ly  p u re  m e ta ls  a n d  a llo y s  a t  h ig h  te m p e r ­
a tu re s .  L. C. B a il e y  (Proc. Roy. Soc., 1931, A , 
134, 57:—76).—The therm al conductivities of a  
num ber of m etals and alloys have been determ ined 
by  th e  guard-tube m ethod. The conductiv ity  of 
A1 reaches a m ax. a t  abou t 225° and  th en  decreases 
to  550°; Ag reaches a  min. a t abou t 400° and then 
increases to  575°. The val. for Zn decreases grad­
ually  and continuously from —170° to  370°, w hilst 
Cd shows an  ab ru p t fall and  rise near 50°, a fte r which 
the  norm al steady  decrease occurs. The conductivity 
of brass increases linearly w ith rise of tem p, up to  
125°, a fter which i t  tends to  become const, a t  0-335 
up  to  450°. W ith  platinoid, the  val. increases 
linearly w ith  rise of tem p. Support is obtained for 
th e  view th a t  the  conductivity  of a m etal increases 
as th e  degree of p u rity  is increased.

L. L. B ir c u m s h a w .
T h e rm a l  c o n d u c tiv itie s  of th e  s a tu r a te d  h y d ro ­

c a rb o n s  in  th e  g a se o u s  s ta te .  W. B. M a n n  and
B. G. D ic k e n s  (Proc. Roy. Soc., 1931, A , 134, 77—- 
96).—The therm al conductivities and tem p, coeffs. 
of CH4, C2H 6i C3H 8, C4H 10, h-C5H 12, and  «-G6H 14 
have been determ ined by the hot-wire m ethod. A  
hyperbolic curve is obtained by p lo tting  the therm al 
conductiv ity  a t  0° against the mol. w t., the  relation 
between the  tw o being given by  (A0—0-00002227) x  
(M —5-53)=0-0005241. P lo tting  the tem p, coeff. 
against th e  mol. w t. gives a curve which passes 
through a m ax. " L. L. B ir c u m s h a w .

D e n sity  a n d  d e v ia tio n  f ro m  A v o g a d ro ’s  la w  
of n i t ro u s  o x id e . A t. w t.  of n i tro g e n . T.
B a t u f .c a s  (Anal. Fis. Quim., 1931, 29 , 538— 551, 
and  J . Chim. phys., 1931, 28, 572— 586).—
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N 20 , prepared by  10 different m ethods, had  d
l-OSOdff;0-0001 g. per litre. A t 0-667 and  0-333 atm . 
pressure th e  densities were 1-9746 and  1-9694, re­
spectively; the  factor l-f-X is therefore 1-0085, a 
val. which differs by more th an  0-1% from previous 
determ inations. The com pressibility of N aO is 
112 x lO -6 and the  calc. a t. w t. of N  is 1*4-007. 
(Cf. A., 1931, 1222.) H . F . Gil l b e .

V a p o u r  p r e s s u r e ,  s u r fa c e  t e n s io n ,  a n d  d e n s i t y  
o f  o s m iu m  te t r o x id e .  E . Og aw a  (Bull. Chem. 
Soc. Japan , 1931, 6, 302—317).—The v. p. of O s04 
over th e  range 15— 130° has been redeterm ined by 
means of a  glass spring m anom eter. From  these 
d a ta , the  m. p. (40-6— 40-7°), b. p. (131-2°), heats of 
sublim ation (11,640 g.-cal.), vaporisation, and fusion 
(1540 g.-cal.), T routon’s const. (21-5), parachor (157-7), 
and  crit. tem p. (405°) are calc. O s04 is a norm al 
liquid above 75°, slight association occurring a t  lower 
tem p. Ivrauss’ sta tem ent (A., 1925, ii, 894) th a t 
solid O s04 exists in  two forms was no t confirmed.

D. R . D uncan.
D e te rm in a tio n  of th e  coeffic ien t of c u b ic a l 

e x p a n s io n  of so lid  b en zo ic  a c id  b y  m e a n s  of a  
g a s -f ille d  d i la to m e te r .  E . R . S m ith  (Bur. Stand. 
J .  Res., 1931, 7, 903—905).—The coeff. of cubical 
expansion of BzOH between 15° and 30°, determ ined 
by  the m ethod described, is 0-00052 per degree.

E . S. H e d g e s .
I s o th e rm s  of h y d ro g e n , c a rb o n  m o n o x id e , a n d  

th e i r  m ix tu re s .  D. T. A. T o w n e n d  and L. A. 
B h att  (Proc. Roy. Soc., 1931, A , 134, 502—512; cf. 
A., 1929, 1227).— The isotherm s of H 2, CO, and  m ix­
tures of th e  two in  the  mol. proportion 2 : 1, 1 : 1 ,  
and  1 : 2 have been determ ined a t  0° and 25° over a 
pressure range extended up to  600 atm . E ach iso­
therm  is expressed in th e  form ]wA =a-\-bp  J- cp2+ dp3, 
the  vals. of the  consts. being tabulated . The observed 
deviations from  th e  “ additive vol.” and  “ additive 
pressure ” laws are discussed. Between pressures of 
abou t 300 and 470 atm . th e  m ixtures are less com ­
pressible th an  either of th e  constituent gases.

L. L. B ir c u m sh a w .
R e la tio n  b e tw een  v isc o s ity  a n d  th e  c o n s ti tu ­

t io n  of h y d ro c a rb o n s  of h ig h  m o l. w t. G. H ug el  
(Chim. et Ind., 1931, 26, 1282— 1288).—The viscosity 
of cyclic hydrocarbons is greater th an  th a t  of paraffins 
of equal mol. w t. The introduction of side-chains to  
acyclic hydrocarbons has little  or no influence on the 
v iscosity ; the  introduction of Me in to  cyclic hydro­
carbons has a  sp. effect, although no t always in  the 
same direction. N on-saturation has scarcely any 
effect on the viscosity of acyclic hydrocarbons, bu t 
th e  viscosity of unsatu ra ted  cyclic hydrocarbons is 
increased by  saturation. In  any  series the  m ax. 
viscosity appears to  be atta ined  by  the  sa tu ra ted  
cyclic hydrocarbon. E . S. H e d g e s .

T h e o ry  of th e  v isc o s ity  of l iq u id s . E . L.
L e d e r e r  (Kolloid-Beih., 1931, 34 , 270—338).—From  
therm odynam ic considerations a  form ula for the 
dependence of the  viscosity of a  pure liquid on tem p, 
has been deduced, and, by  reference to  th e  d a ta  for 
more th an  160 liquids, is shown to  represent the ir 
behaviour w ith considerable accuracy. The following 
deductions were also m a d e : th e  crit. kinem atic

viscosity is practically  the same for all liquids; the 
heat of association is an  accurate measure of mol. 
association and its  variation  w ith te m p .; the  T rou ton- 
P ic te t rule is valid for the  association of liquids which 
are not associated in the  vapour p h ase ; the  in ternal 
pressure of liquids and solids can be ca lc .; there is 
a t  least a  qual. connexion between viscosity, con­
stitu tion , mol. cohesion, and dipole m om ent. A 
form ula connecting pressure and  viscosity has also 
been obtained, and agrees well w ith the da ta  for a 
num ber of liquids, even including H ,0 . The theor­
etical basis of A rrhenius’ empirical form ula for the 
viscosity of “ ideal m ixtures ” and th e  quant, devi­
ations from this form ula by  “ real m ixtures ” are 
given. The heat of m ixing can be calc, if no other 
change of in ternal energy, such as hydration  energy, 
is involved. I t  is probable th a t  the theory  can also 
be applied to  solutions of electrolytes.

M. S. B u r r .
G e n e ra l e q u a tio n s  of e n e rg y  a n d  e n tro p y  of 

g a se s . T . C. H u a n g  (Sci. Rep. N a t. Tsing H ua 
Univ., 1931, 1, 93— 102).—A more detailed account 
of work already noted (A., 1931, 793).

V isco sity  of g a se s  a t  h ig h  p r e s s u r e s .  V is­
co s ity  of n i tro g e n  to  1000 a tm . A. Mic h e l s  and 
R. 0 . Gib so n  (Proc. Roy. Soc., 1931, A , 134, 2S8— 
307).—D etails are given of a  transp iration  m ethod by 
means of which results are obtained for the viscosity 
of N 2 a t  25°, 50°, and 75° up to  1000 atm .

L. L. B ir c u m sh a w .
A lu m in iu m -m a n g a n e s e  s y s te m  of a llo y s . 

A. J .  B r a d l e y  and P. J o n es  (Phil. Mag., 1931, [vii], 
12, 1137— 1152).-—X -R ay  powder photographs show 
the existence of Al-Mn, Al3Mn, a  range of solid solu­
tions w ith 50—60% Mn, and solid solutions of A1 in 
a- and  p-Mn. No indication of Mn3Al was found. 
Tho solution of A1 in  p-Mn lowers the  a-p  transition  
point so much th a t  the  p-latticc becomes stable a t 
room tem p. II. J .  E m e l e u s .

A lloys of z inc  a n d  m a n g a n e s e . N. P a r ra va no  
and  V. Cag lio ti (A tti R . Accad. Lineei, 1931, [vi], 
14, 166— 109).—X -R ay  spectra for alloys containing 
up to  33-06% Mn show the existence of y-, e-, and 
•»¡-phases analogous w ith  those of brass. The hexa­
gonal e-phase is stable between 33% and  24% Mn a t 
room tem p., and  between 24%  and 12-5% Mn a t  higher 
tem p. T hey-phase exists between 22-26% and  8-09% 
Mn and has a body-centred cubic lattice w ith  52 
atom s in  th e  un it cell. The rj-phase consists of solid 
solutions of about 1% Mn in  Zn, b u t is unstable.

O. J .  W a l k e r .
X -R ay  s tu d y  of a llo y s  of s ilv e r  w ith  b is m u th , 

a n tim o n y , a n d  a rs e n ic . I I .  S. J .  B r o d e r ic k  
and  W. F. E h r e t  (J. Physical Chem., 1931, 35, 
3322— 3329; cf. A., 1931,1223).—X -R ay  exam ination 
of the  system  Ag-As substantially  confirms Heike 
and  Leroux’s therm al diagram  (A., 1916, ii, 248). 
W hereas Ag is practically  insol. in  As, Ag dissolves 
about 5%  of As, the  la ttice  param eter increasing 
from  4-076 to  4-080 A. A t higher tem p, there is 
formed a  p-phase w ith  about 7-5% As, and  having 
the  hexagonal close-packed structure. The axial ratio 
is 1-633 and  the side of the  un it cell 2-S91 and  the
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height 4-722 À. The crystal structures m et w ith in  
th e  Ag-As, A g-Sb, Ag-Bi, and  related  system s are 
discussed. ' I . J .  P atto n  (c).

C o m p lex  s y s te m s  w ith  iro n . IV . S y s te m  
c h ro m iu m -c a rb o n  (and  i r o n -c h ro m iu m -c a rb o n ) .
E . F r ie m a n n  and  F. S a u er w a l d  (Z. anorg. Chcm., 
1931, 203, 64—74).—Equilibria in  the  system s Cr-C 
and  Fe-C r-C  have been investigated. The existence 
of Cr7C3 is very probable, although the  form ula Cr5C2 
is a  possible alternative. The solubility of C in solid 
Cr is less th a n  0-03%. The m. p. of Cr is lowered 
greatly  by  the  presence of N. The form ation of 
n itride begins a t  1000°. E . S. H e d g e s .

I n te r n a l  f r ic tio n  of m o lte n  m e ta ls  a n d  a llo y s .
IV . In te rn a l  f r ic tio n  of s ilv e r  a n d  s ilv e r -c o p p e r  
a llo y s . W . R a d e c k e r  and  F . S a u e r w a l d  (Z. 
anorg. Chem., 1931, 203, 156— 158).—The in ternal 
friction of m olten Ag-Cu alloys is re la ted  linearly to  
th e  composition. E . S. H e d g e s .

S o lid  so lu tio n s  b e tw e e n  a lk a li  h a lid e s . A.
B a r o n i (A tti R . Accad. Lincei, 1931, [v i], 1 4 ,  215—  
217).—X -R ay  exam ination by the  Debye m ethod 
shows th a t  KC1 and  K I  are no t miscible in  the  solid 
sta te . X -R ay  d a ta  for th e  system s IvC l-K B r and 
K B r-K I show th a t  tru e  equilibrium  is reached if 
th e  m ixtures are obtained from  solutions.

O. J . W a l k e r .
V isco sity  of m ix tu re s  of t in  te t r a c h lo r id e  w ith  

a ro m a tic  h y d ro c a rb o n s . I ,  I I .  F .  D e  Ca r l i  
(A ttiR . Accad. Lincei, 1931, [vi], 1 4 , 120— 124, 200— 
205).—I. The viscosities of 0— 100% m ixtures of 
PhM e w ith  SnCl4 have been m easured a t  20° and 
30°. PhMe differs from C6H G in its  tendency to  
form  association complexes w ith  SnCl4 ; no definite 
com pound is indicated, however.

I I .  The viscosities of m ixtures of m-xylcne and  of 
i/i-cumene w ith  SnCl4 have been determ ined a t  20° 
and  30°. The d a ta  suggest th a t  C6H 6 homologues 
associate w ith  SnCl4 a t  room tem p. The association 
is alm ost destroyed, however, a t  30°.

O. J . W a l k e r .
P a r t i a l  p r e s s u r e  is o th e rm s . I .  W . D. B a n ­

cr o ft  (J. Physical Chem., 1931, 35, 3160—3185).— 
Association, dissociation, and  hea t effects resulting 
from dilution and  solvation increase th e  apparen t 
mol. w t. of one com ponent and  lower th a t  of the  
other except when com bination is in  an  equimol. 
ratio. A tendency to  form  tw o liquid layers increases 
the  p a rtia l pressures and apparen t mol. w ts. of both 
com ponents, b u t in  all th e  system s studied th e  
increase is negligible in  very  dil. solutions and im port­
a n t  only in  conc. solutions. MeOH, E tO H , and  PrO H  
in  H 20  and  in  C6H c, and E tO H  in  PhMe show abnor­
m ally high mol. w ts. for both  components. In  C6H 6 
the  order of apparen t polym erisation is M eO H > 
E tO H > P rO II , whereas in  H 20  it  is the  reverse. The 
tru e  polym erisation coeff. of liquid H 20 , MeOH, and 
E tO H  is less th a n  2. In  the  system  H 20-glycerol 
th e  deviations of the  H 20  isotherm  from th e  ideal 
curve are  small and  negative. A ddition of aiihyd. 
CaCl2 or N a l separates M eOH-C6H 6 solutions into 
tw o liquid layers, b u t does no t separate  E tO H -C 6H 6 
solutions. In  the  system  COMe2-M eOH th e  tendency

to  form  tw o  liqu id  layers is  n o t th e  ch ief cau se  of 
anom alou s behaviour. R . H . Ch e r r y  (c).

S y s te m  w a te r -e th y l  a lc o h o l-a c e tic  a c id -e th y l 
a c e ta te . M io n  (Compt. rend., 1931, 193, 1330—- 
1333).—The lim iting compositions of te rn a ry  m ixtures 
of (1) H 20 , E tO H , and EtOAc, and (2) H 20 , 
AcOH, and  EtOAc are recorded; d a ta  for the  
quaternary  m ixtures are also given.

C. A. S il b e r r a d .
S o lu b ility  of o x y g en  in  iro n . H. E sse r  (Z. 

anorg. Chem., 1931, 202, 73—76).—Microscopical 
exam ination of specimens of F e containing 0 2, after 
quenching from tem p, between 950° and  1200°, shows 
th a t  the  solubility of 0 2 in  solid Fe is very  small, 
< 0-02% . This result agrees w ith  previous calcul­
ations (A., 1931,1128). The 0 2 dissolved in  the  m olten 
m etal separates probably  as FeO, which also is very  
sparingly sol. in  Fe. H . F . Gil l b e .

S o lu b ility  of l i th iu m  c h lo r id e  in  w a te r .
J .  A. N . F r ie n d  and  A. T. W . Co lley  (J.C.S., 1931, 
3148— 3149).-—D ata  are given from 0° to  95°. The 
transition  poin t LiCl,2H20 ^ i :  LiCl,H20  occurs a t  
about 18°. " D. R . D u n c a n .

S o lu b ility  of io d in e  in  aq u e o u s  s a l t  so lu tio n s .
A. v o n  K iss and  A. U rm anczy  (Z. anorg. Chem., 
1931, 202, 172— 190).—The solubility of I  in  various 
K , Na, Li, Mg, Ca, and  B a salt solutions has been 
determ ined. In  absence of K I  th e  solubility in 
n itra te  and  sulphate solutions diminishes w ith  increase 
of the  salt conen., w hilst in  chloride solutions it  
increases to  a m ax. a t  about 0-3—0-4Ar and  then  
diminishes. In  presence of K I  (0-025A7) the solu­
bility  falls continuously w ith increasing salt conen. 
The "difficulty of calculating the therm odynam ic equi­
librium  consts. of th e  complex iodide ions is dis­
cussed. The vals. of the  equilibrium  const., expressed 
in  term s of activities, th e  ac tiv ity  of V, and the 
ra tio  of the  activities of I 3' and I ',  have been calc.

H . F . G il l b e .
S o lu b ility  of c a lc iu m  h y d ro x id e  in  a q u e o u s  s a l t  

so lu tio n s . J .  J o h n st o n  and  C. Gro ve  (J. Amer. 
Chem. Soc., 1931, 53, 3976—3991).—The solubility 
a t  25° in  I I20  is 19-76 millimol. per 1000 g. In  
solutions of LiCl, NaCl, KC1, CsCl, SrCL, BaOii, N aBr, 
K B r, N a l, N aN O ,, N a N 0 2, NaClO,," N aC l04, and 
NaOAc th e  solubility passes through a  m ax. w ith  
increasing salt concn., except for BaCl2, and  then  
decreases to  a v a l .  which is sometimes less th an  th a t 
for pure  H 20 . L. P . H all  (c).

G e rm a n iu m . V III . G e rm a n iu m  d io x id e .
R . S chw arz and E. H u e  (Z. anorg. Chem., 1931, 
203, 188— 218).—D ata  for the  solubility of G e02 in  
HoO are discordant. New determ inations show th a t  
the  solubility lias no significance unless the  ratio  
G e0 2/H 20  is given. G e02 is p a rtly  m olecularly dis­
solved and p a rtly  colloidally dispersed; the  ion 
H G e03' is responsible for peptisation, stabilisation, 
and  dissolution. The crystalloidal portion  is super­
sa tu ra ted  and  gradually  diminishes w ith  tim e. The 
solubility of G e0 2 is less th e  higher is the  tem p, of 
ignition. Two cryst. form s and one am orphous form 
have been recognised. The particles of G e02 hydrosol 
are negatively charged and no t very  stable, tending to
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go into tru e  solution (the reverse behaviour of S i0 2 
sol). W hen left undisturbed, the  sols separate into 
periodically-spaced layers having different particle- 
densities. The dissociation const, of H 2G e03 from 
conductivity  m easurem ents is 0-5x l0 ~ 7. Dialysis of 
N aO H -G e02 m ixtures w ith a  cellophane m em brane 
suggests the  existence of the  ion Ge-O,-,".

E. S. H e d g e s .
S o lu b ility  re la tio n s  of th e  is o m e r ic  d ih y d ro x y - 

b en zen es . W. H. W a l k e r , À. R . Co llett , and
C. L. L azzell (J. Physical Chcm., 1931, 3 5 , 3259— 
3271).—The solubilities in  COMc2, E t20 , E tO H , and 
H 20  are considerable, b u t in  CHC13, CfiirIR, and CC14 
are small. The solubility curves for the  o- and 
m-isomerides in E tO H , COMe2, and  E t20  fall below 
the ideal curve deduced from the variation  w ith temp, 
of the mol. hea t of fusion, whereas the solutions in  
the non-polar solvents deviate in the opposite direc­
tion ; w ith H 20  the  deviations are only slight. The 
solubility curve of quinol in COMe„ exhibits a  d is­
continuity  a t  02° and 33 m ol.-% , and compound 
form ation is said to  be indicated. C. T. S n e l l  (c).

R h y th m ic  p re c ip ita tio n  of s te a r ic  a c id  f ro m  
a lcoho lic  a n d  e th e re a l so lu tio n s . A. K u t ze ln ig g  
(Kolloid-Z., 1931, 5 7 , 292—293).—Stearic acid crys­
tallises from ho t E tO H  solution (100 g. in  70 c.c.) 
and from sa tu ra ted  E t20  solution in  concentric ring 
systems. Spiral forms were also observed. Sub­
stances forming periodic crystallisation structures are 
said to  have a high tem p, coeif. of solubility. The 
phenom enon is believed to  be caused by the  liberation 
of hea t of crystallisation. E . S. H e d g e s .

P a r t i t io n  of io d in e  b e tw een  c a rb o n  d isu lp h id e  
a n d  w a te r . G. H errero  (Anal. Fis. Quim., 1931, 
2 9 , 616—620).—The results agrée w ith  recorded data .

H . E . Gil l b e .
C ry s ta ls  p ro d u c e d  b y  so lid ifica tio n  of a  fu sed  

su b s ta n c e  c o n ta in in g  d y es  in  so lu tio n . P . G a t j - 
b e r t  (Compt. rend., 1932, 1 9 4 , 109— 111 ; cf. A., 
1931, 672).—The dyes (1—20%) were added to  various 
easily fusible colourless org. substances capable of con­
siderable undercooling. W hen crystallisation occurs 
near the  ordinary m. p. th e  crystals are colourless, 
bu t a t  lower tem p, they  are coloured, homogeneous, 
polychroic, and fluorescent in  ultra-violet light. Dif­
ferent modifications of the  same substance, e.g., 
vanillin (cf. A., 1923, i, 154), are differently affected 
as regards tin t, ra te  of change, and relative am ount.

C. A. S il b e r r a d .
A ctiv a ted  a n d  v a n  d e r  W a a ls  a d s o rp t io n  of 

a m m o n ia  a n d  of c e r ta in  o th e r  g a s e s . N. W. 
T a y lo r  (J. Amer. Chem. Soc., 1931, 5 3 , 4458—4459). 
—The belief th a t  activated  adsorptions and  desorp­
tions are fairly  general (A., 1931, 1366) is supported 
by the literature. Catalytic prom oters m ay serve to  
provide a  mechanism for low activation energy steps 
by which hysteresis effects are eliminated.

C. J .  W e st  (c).
G aseo u s a d s o rp tio n . I I .  H e a t of a d s o rp tio n

cu rv e  fo r  h y d ro g e n  o n  p la t in u m . E . B. Ma x t e d  
and N. H a s sid  (J.C.S., 1931, 3313—3318).—The heat 
of adsorption or desorption is alm ost const., irrespec­
tive of the am ount of H 2 already adsorbed.

D .  R .  D u n c a n .

R ela tiv e  a d s o rb a b il i ty  of a c id s  b y  a c tiv a te d  
c a rb o n  a n d  th e  m a s s  effect of th e  a d s o rb e n ts .
S. R o y c h o u d h u r y  (Kolloid-Z;, 1931,5 7 , 30S—311).— 
Deviations from  the  adsorption isotherm  in the
adsorption of various acids by C (particularly from 
sugar) are recorded. The adsorption of a series of 
org. acids bears no relation to  the  relative solubilities 
or dissociation consts. In  m any cases the  curves cut 
each other. E . S. H e d g e s .

H y d ro ly tic  a d s o rp tio n  b y  a c tiv a te d  c a rb o n .
S. R o y c h o u d h u r y  and  J . N. M u k h e r je e  (Kolloid-Z., 
1931, 5 7 , 302—307).—A ctivated C, prepared in differ­
en t wajB, acquires an  increasingly positive charge 
w ith repeated washing. Negatively-charged anim al 
charcoal adsorbs alkali bu t not acid, w hilst the
positively-charged m aterial adsorbs both. H ‘, OH', 
Cl', and >SO,|" can all be adsorbed a t  the  solid side of 
the  interface. E . S. H e d g e s .

A c tiv a te d  c h a rc o a l. S. R o y c h o u d h u r y  and 
J . N. M uki-ie r je e  (Z. physikal. Chem., 1931, 1 5 7 ,  
435— 441).—F rum kin’s theory  of the  adsorption of 
electrolytes by  activated  charcoal is criticised on the  
basis of an investigation of the  charge on the charcoal.

R . C u t i i i l l .
A c tiv a te d  c h a rc o a l. A. E r u m k in , R . B u r s t e in , 

and  P. L e w in  (Z. physikal. Chem., 1931, 1 5 7 , 442— 
446).—Objections to  the gas electrode theory  of the 
adsorption of electrolytes by ac tivated  charcoal (cf. 
preceding abstract) are refu ted . R . Cu t h il l .

D isc o n tin u itie s  in  a d s o rp tio n  is o th e rm a ls .
A .  J .  A l l m a n d  and L .  J .  B u r r a g e  ( J .  A m e r .  Chem. 
Soc., 1931, 5 3 , 4453—4454).—The hypothesis of 
Benton and  W hite ( A . ,  1931, 1005) regarding dis­
continuities in  adsorption isotherm s is discussed.

C. J .  W e st  (c).
K in e tic s  of a d s o rp tio n  p ro c e s se s . A. R . U b b e l - 

o h d e  and A. E g erto n  (Proc. Roy. Soc., 1931, A, 
1 3 4 , 512—523).—The adsorption of H 2 on charcoal 
a t  the  tem p, of liquid 0 2 has been studied by an  
im proved and  accurate dynam ic m ethod. The ra te  
of establishm ent of equilibrium  on desorption is very 
high. The difference in the  viscosities of 50%  and 
75%  m ixtures of o- and  p -H 2 is less th a n  0-3%. The 
influences of th e  ro tational s ta te  of the  adsorbed 
mols. on the  discontinuities in  th e  isotherm  and  the  
adsorption poten tia l are discussed.

L . L . B ir c u m sh a w .
A d so rp tio n  of io n s , p a r t ic u la r ly  of r a d io ­

e le m e n ts  a n d  d y es , b y  s a lt- l ik e  c o m p o u n d s . K . 
E a ja n s  and T. E r d e y -Gr ú z  (Z. physikal. Chem., 
1931, 1 5 8 , 97— 151).—The adsorption of positively- 
charged dye ions by  Ag halides is increased by a 
negative charge on th e  adsorbent, and  dim inished 
by  a positive charge; negatively-charged dye ions 
show the  reverse behaviour. Adsorption m ay, how­
ever, occur even if the  adsorbent is uncharged, or 
has a charge of th e  same sign as th a t  on the  adsórbate. 
In  a group of anions of sim ilar constitution th e  adsorb­
ability  of the  various ions runs parallel w ith the  sm all­
ness of th e  solubility of the  compounds which they  
form  w ith th e  Ag‘ of the  adsorbent (cf. A., 1921, ii, 
386). The adsorption of T h-B ” from  solution in dil. 
H N 0 3 by various Ag salts and the effect of added 
electrolytes have been studied. Adsorption of the
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anion of the  electrolyte leads to  increased adsorption 
of Th-jB", whereas adsorption of the  cation has th e  
reverse effect. T li-fl” is adsorbed by  Ag salts even 
when the  adsorbent is free from excess of either of 
its  ions or positively charged by  excess of Ag". Tho 
adsorbability of P b ” and  I 0 3' is greater on A g I0 3 
th a n  on AgBr. The results show th a t  F a jan s’ 
adsorption rule (A., 1913, ii, 1010) and  H ah n ’s rule 
(A., 1926, 1092) are no t of general applicability. 
I t  is probable th a t  the  adsorption of ions on salt- 
like compounds is influenced b y  th e  surface area of 
the adsorbent, the  presence of foreign electrolytes 
(prim arily through the ir effect on the  charge of the  
surface), th e  solubility of the  compound of the  ion 
being adsorbed w ith th e  oppositely-charged ion of 
the adsoibent, the  relative size and  deform ability 
of th e  ions participating, considerations of iso­
morphism, and  by  w hether tho ions being adsorbed 
are those of a radioactive elem ent present in  m inute 
concn. or are ions of other elem ents present in  weigh - 
able am ount. In  general a  salt-like adsorbent free 
from  excess of either of its ions readily  adsorbs an 
ion from  aq. solution only if th a t  ion forms w ith  the  
oppositely-charged ion of the  adsorbent a sparingly 
sol. or only slightly dissociated compound. Further, 
the  adsorption of an  ion is increased by the  adsorption 
of another ion w ith  charge of opposite sign and 
reduced by adsorption of an  ion w ith charge of the  
sam e sign. I t . Cu t h il l .

C h e m ic a l a n d  e le c tr ic a l p ro c e s s e s  a t  m e ta l  
su rfa c e s  c h a rg e d  w ith  g a s .  R . S u h r m a n n  (Z. 
anorg. Chem., 1931, 203, 235—244).—A discussion of 
published work on the  effect of mol. layers of gases 
on th e  therm oelectric and  photo-electric emission of 
m etals, and the relation to  heterogeneous catalysis.

E . S. H e d g e s .
S u rfa c e  a c tiv ity  of s a l ts  of th e  h ig h e r  fa tty  

a c id s . A. L otterm oser  and W . T e sc h  (Kolloid- 
Beih., 1931, 34, 339—372).—The varia tion  of
surface tension w ith concn. for solutions of N a salts 
of higher fa tty  acids has been studied a t  20° and  65°. 
A t 65° a  m in. is obtained which appears a t  a lower 
concn. as the  no. of C atom s in  the  acid increases. 
A ddition of free fa tty  acid also lowers the  concn. of 
min. a. The vals. obtained depend on th e  previous 
trea tm en t of th e  solution, especially a t  20°. The 
addition  of N aO H  or N a2C 03 a t  60° increases the  
surface tension and  alters the  form  of th e  concn .-a 
curve. There is no appreciable adsorption of soap 
by  added lam p-black. M. S. B u r r .

S lip p a g e  in  a  n o n -N e w to n ia n  liq u id . M. 
R e in e r  (J. Rheology, 1931, 2, 337—350).—A 1-71% 
solution of cellulose n itra te  in  B u ph tb a la te  is a  non- 
N ew tonian liquid which appears to  slide on a  glass 
wall. The fluidity increases w ith  th e  age of the 
solution. This type  of system  is trea ted  m athe­
m atically. ' E. S. H e d g e s .

Q u a s i- la m in a r  c a p il la ry  flow . R . L. P e e k , 
jun ., and  W. R . E ric k so n  (J. Rheology, 1931, 2,
351— 369).—A m athem atical trea tm en t of the  physical 
conditions under which flow through capillaries m ay be 
steady and  y e t no t parallel to  th e  axis of the  tube. 
The conclusions reached do no t account for all the 
anomalies observed in th e  viscosity of colloidal solu- 

K

tions, and  i t  is suggested th a t  mol. orientation m ay 
be involved. E . S. H e d g e s .

D y n a m ic s  of m e m b ra n e  p e rm e a b il i ty  in  r e ­
la tio n  to  io n -d is tr ib u tio n . S. K . L iu  (Kolloid-Z., 
1931, 57, 285—292).—M athem atical.

E . S. H e d g e s .
U ltra f i l t r a t io n . I .  U lt r a f i l t r a t io n  of e le c tro ­

ly te s  f ro m  a lk a li  c a se in o g e n a te  so lu tio n s . D. M. 
Gr e e n b e r g  and  M. Gr e e n b e r g  (J. Biol. Chem., 1931, 
94, 373—3S2).—D ata  showing the electrolyte concn. 
in  filtrates from m ixtures of alkali caseinogenate w ith 
corresponding inorg. alkali salts support th e  view th a t 
a  D onnan m em brane equilibrium  is involved in  their 
u ltrafiltra tion . A. Co h e n .

O sm o s is  in  s y s te m s  c o n ta in in g  liq u id s  of co n ­
s ta n t  c o m p o s itio n . V. F . A. H . S c iir e in e - 
m ak er s  (Proc. K . Akad. W etensch. Am sterdam , 1931, 
34, 823—830 ; cf. A., 1931, 795).—M athem atical.

W . R . A n g u s .
S pec ific  p e rm e a b il i ty  of c a p il la ry  s y s te m s . 

E . Man eg o lo  and  R. H oem ann  (Biochem. Z., 1931, 
243, 51— 66).—The sp. perm eability  of a capillary 
system  is discussed and  the  vais, for a  collodion 
m em brane are  determ ined by  the  use of H 20  and aq. 
solutions of capillary-active substances. The vais, 
vary  w ith  the  n a tu re  of th e  dissolved substance. 
The m echanism  of th e  action of perm eability 
regulators is discussed. P . W . Cl u t t e r b u c k .

E le c tro s ta t ic  e x p la n a tio n  of th e  p h e n o m e n o n  
of f lo ta tio n . B. K a m ie ń s k i  (Nature, 1932, 129,
59—60).—The po ten tia l of unattackab le  electrodes 
such as P t, PbS, and Acheson graphite  is reduced 
when the  electrodes are w etted  by an  emulsion of 
dielectrics in  H 20 . Zn electrodes, not being inert, 
change the ir potential bu t little. L. S. T h e o b a l d .

E le c tro c a p il la ry  c u rv e s  of m ix tu r e s  of n o r m a l  
a lco h o ls  w ith  w a te r ,  a n d  a d s o rp t io n  of a lco h o l 
m o le c u le s  a t  m e rc u ry  su rfa c e . C. Oc k r e n t  (J. 
Physical Chem., 1931, 35, 3354— 3366).—The curves 
for the  complete series of m ixtures of MeOH, E tO H , 
and  PrO H  w ith  H 20  and some B u O H -H ,0  m ix­
tures have been m easured. The calc, areas of alcohol 
mois, a t  th e  p.d. where m ax. adsorption  occurs agree 
fairly  well w ith  those calc, from  insol. alcohol films 
on H 20 . U p to  fairly high concns. tho  alcohols 
appear to  form  a  unimol. layer a t  th e  charged Hg 
surface, and  are oriented in  th e  same w ay as a t  the  
a ir -H 20  interface. In  solutions of various alcohols 
I I20  appears to  raise th e  interfacial tensions a t 
polarisations more positive th an  —0-6 volt and  lower 
them  a t  more negative polarisations. These effects 
m ay be ascribed to  large liquid junction potentials or 
to  a  positive adsorption of H 20  a t negative polaris­
ations, which increase as th e  homologous series is 
ascended. F . L. B r o w n e  (c).

K in e tic s  of c o a g u la tio n  a t  b o u n d a ry  su rfa c e s .
H . F r e u n d l ic h  and R. v o n  R e c k l in g h a u se n  (Z. 
physikal. Chem., 1931, 157, 325—341).—The m ech­
anical coagulation, i.e., coagulation by  stirring, of a 
CuO sol occurs a t  the liquid-gas interface, since i t  
does no t take  place if the  stirring is such th a t  th e  
surface of tho  liquid is no t d isturbed  or renewed. 
W hen the  sol is stirred in a  sim ilar w ay w ith  1-
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brom onaphthalene or Hg, th e  first result is the  
form ation of an  emulsion stabilised by th e  CuO, and 
the ra te  a t  which CuO is removed from the sol 
changes as stirring proceeds. U ltim ately, however, 
m echanical coagulation a t  an  approx. const, ra te  
s ta rts  a t  the  H g-H „0 interface. I t. Cu t h il l .

A lk a li a lu m in iu m  s il ic a te s . I I .  A m m o n iu m  
p e rm u ti te s  a n d  th e i r  d e r iv a tiv e s  a n d  a n  a t ­
te m p te d  c h e m ic a l c la s s if ic a tio n  of th e  p e r m u ­
tite s . I I I .  H y d ro ly s is  of p e rm u ti te s .  E.
G r u n e r  [in p a rt w ith  E . H ir s c h ]  (Z. anorg. Chern., 
1931,202,337—357,358— 371).—II . Cation exchange 
has been studied in  the  perm utites of the  ty p e  
w X a20 )?iAlo0 3,pSi0 2,(7Ho0 , where to : n  : p  : q =  
1 : 1 : 2 : 2, 1 : 1 : 3 : 4, and 1 : 1 :  4  : 4. W ith  these, 
N H 4C1 yields respectively

' 0-5(NH4)2O,Al2O3,2SiO2,2-5H,,O {A), 
(NH4)20 ,A l20 3,3Si02,5H20  (B), and 

(NH4),0 ,A l20 3,4Si02,5H20  (C). N 2H 4,HC1 gives sim i­
lar products. B  and G behave norm ally w ith NaCl, 
b u t A  gives rise to  0-5Na20 ,A l20 3,2Si02,2-5H20 , 
whereas i t  forms the original perm utite  w ith NaOH. 
N 2H 4 is elim inated from N 2H 5-perm utites by H 20 2, 
which forms a  mol. compound in  which H 20 ,  can be 
replaced by H 20 , N H 3, or S 0 2. B y trea tm en t in  a 
sealed tube w ith excess of NaO H  perm utites w ith 
more th a n  2 mols, of S i0 2 are converted into the 
1 :1  : 2 : 2 type. The reactions observed can best 
be explained by considering the simplest perm utite  
to  be a  sa lt of the dibasic acid [Al2Si2H 4O 10]H2, the 
perm utites with higher proportions of S i0 2 being 
regarded as solid solutions of the  paren t substance 
w ith I I4S i04 or H 2S i03.

I I I .  W hen Ag-perm utites of the  sim plest type are 
trea ted  w ith dil. K 2CrO,„ the  solid is coloured red 
and contains 0 r0 4"  in  excess of th e  am ount corre­
sponding w ith the observed cation exchange. W ith 
excess of K 2C r04 the cation exchange is complete, and 
the Ag2C r04 formed remains attached  to  the  perm u­
tite . This and other sim ilar reactions are a ttrib u ted  
to  hydrolysis of the  perm utite, which has been 
directly measured, and am ounts, under the conditions 
used, to 33% . F. L. U sh e r .

E x a m in a tio n  of p ro te in  f ilm s . A. H u g h e s ,  J . 
S ch u lm a n , and E . K. R id e a l  (Nature, 1931, 129, 
21).—Proteins such as egg-albumin, gliadin, and 
glutonin can be made to spread in the  form of highly- 
dispersed, uniform  films on the  surface of H 20  by the 
method described. Prelim inary results of the  ex­
am ination of aq. protein systems by  the  m ethod of 
surface potentials are described. L. S. T h e o b a ld .

A sso c ia tio n  of a ro m a tic  n itro s o -c o m p o u n d s  in  
so lu tio n . D. L. H ammick [with W. S. I ll in g w o r t h , 
W. A. M. E d w a r d s , and (Miss) E . E w b a n k ] (J.C.S., 
1931, 3105—3111).:—Mol. wts. in C6H G have been 
determ ined cryoscopically. PhN O  a n d ’ its  to- and 
p-derivatives are only slightly associated (m ean =
2-3% bimol.), bu t o-substitution favours association 
(mean for di-o-derivatives=61-9% ). Probably a 
dipole aggregate is first formed and  th is passes over 
into an  oxyazoxy-strueture. D. R. D u n c a n .

A ctio n  of b o ric  a c id  a n d  b o ra te s  on  ro ta to ry  
p o w e r  of g lu co se , g a la c to se , a n d  f ru c to se . E.

D arm ois and (Ml l e .) R. P e y r o u x  (Compt. rend., 
1931, 193, 1182— 1185).—The variations in  ro ta to ry  
power of solutions containing glucose and a Na 
borate (cf. A., 1930, 09) increase w ith th e  alkali 
content of the  borate. W ith N aB 0 2 [a] first dim in­
ishes, becoming negative, passes through a min., 
and  then  rises to  a  lim iting val., w hilst the  dispersion 
increases; th e  velocity of the changes increases w ith 
rise of tem p. I t  is inferred th a t  a lm vorotatory complex 
of borate and glucose, probably N a2[(B 02)2,CGH J20 G], 
is formed, the  changes in  [a] being due to  variations 
in  the  relative am ounts of th is and of glucose. A t 
20° A '=[glucosc][borate]/[com plcx] =0-21. Similar 
results were obtained w ith galactose and fructose.

C. A. S il b e r r a d .
In flu en ce  of e le c tro ly te s  on  th e  d ie le c tr ic  co n ­

s ta n t  of w a te r .  I .  E x p e r im e n ta l  m e th o d . I I .  
U n i-u n iv a le n t s a l ts .  R . T. L at te y  and  W . G. 
D a v ies  (Phil. Mag., 1931, [vii], 12, 1111— 1136).—  
The dielectric const, of aq. solutions of KC1, NaCl, 
N aF , and N a I0 3, determ ined by the  voltage tuning 
m ethod, is greater th an  th a t  of H 20 . The increase 
is proportional to  the  concn. of dissolved salt, and  is 
the  same for equiv. concns. of each uni-univalent 
salt examined w ithin the  error of experim ent.

H . J .  E m e l e u s .
V isco sity  of d ilu te  so lu tio n s  of s t ro n g  e le c tro ­

ly te s . W. E . J oy  and  J . H . W ö l k e n d e n  (Proc. 
Roy. Soc., 1931, A , 134, 413— 427).—The viscosities 
of aq. solutions of KC1, KC103, R b N 0 3, and H N 0 3 
(concn. range A —0-Ö02A7) have been m easured a t 
1S°, and in  all cases, in agreem ent w ith  the  theory  of 
Jones and Dole (A., 1929, 1385), the  viscosity is 
greater th an  th a t of I I 20 . The Falkenh agcn-Dole 
theory  (A., 1929, 1389) is confirmed by the lim iting 
slopes of the  viscosity-concn. curves and the ir tem p, 
coeffs. L. L. B ir c u m sh a w .

T w o  v a r ie t ie s  of a q u e o u s  so lu tio n s  of a  c o b a lt-  
o u s  s a l t : r e la t io n  of m a g n e tic  s ta te  to  co n cen ­
tr a t io n .  A. L a l l e m a n d  (Compt. rend., 1931, 193, 
1323— 1325).—The solutions of CoCU w ith  const, (a) 
and variable (b) m agnetic susceptibility described by 
Triim pler (Diss., Zürich, 1917), are obtained (a) by 
preventing contact between the  dissolving crystals 
(CoC12,6H20 ) and conc. solution, e.g., by  continual 
agitation, and (6) by preparing in  the first instance a 
very conc. solution, subsequent dilution having no 
effect. The m agnetic m om ent of the “ variable ” 
solutions is practically  independent of the  concn., 
b u t the  Curie po in t rises from  -—18° for G 0-072 to 
—7° for C  0-0125, the  mol. field being thu s a  function 
of C (cf. A., 1928, 454). C. A. S il b e r r a d .

C o llo id a l th e o ry  of v a n  d e r  W a a ls  g a se s . S.
R ay (Kolloid-Z.. 1931, 57, 259—266).—Theoretical.

E. S. H e d g e s .
P ro p e r t ie s  of a e ro so ls . S. C. B l a c k t in  (N ature, 

1931,138, 968). L. S. T h e o b a l d .

T h e o ry  of th e  e le c tr if ica tio n  of a e ro s o ls . H . S. 
P atterso n  (Phil. Mag., 1931, [vii], 12, 1175— 1182).— 
Calculation shows th a t  for slightly charged aerosols 
th e  fraction of particles charged should increase with 
tim e, and  for aerosols highly charged initially  should 
rem ain const. Calc, and  experim ental vals. agree
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for N H 4C1, stearic acid smoke, and  for MgO from 
burning Mg. H . J . E m elIsus.

H ig h ly  p o ly m e r is e d  c o m p o u n d s . L V II. V is­
c o s ity  m e a s u re m e n ts  w ith  so lu tio n s  of lo n g  th in  
m o le c u le s . H . S t a u d i n g e r  and E . O c h ia i (Z. 
physikal. Chem., 1931, 158, 35—55; cf. A., 1930, 
571).—A t 20° the  sp. viscosity (relative increase in 
viscosity caused by  the  solute), 7]sp, of CC14 solutions 
of long straight-chain  paraffins, aliphatic esters, and 
ketones and  C,-,H5N  solutions of fa tty  and  dicarboxylic 
acids is given by vjap/c—ny-{-x, where c is the  quotient 
of the  concn. in  g. per litre  by  14 (the mol. w t. of the  
OIL group), n  the  no. of C atom s in the  mol., y  a 
const, characteristic of the  OIL group, and a; a const, 
which is zero for paraffins b u t depends on the nature  
of the  group containing 0  in the  other compounds. 
This equation, which is valid  only if n exceeds 9, 
shows th a t  the  solute mols. are long th in  structures 
in  the dissolved as in the cryst. s ta te . F or CC14 
solutions of straight-chain fa tty  acids ■r)ap/c=2ny-\-x, 
indicating th a t, as in the  solid sta te , the acid mols. are 
linked end to  end in  pairs. The in troduction  of a 
double linking in to  a  fa tty  acid scarcely affects vjap/c. 
A liphatic esters w ith straigh t chains have larger sp. 
viscosities th an  isomerides w ith  branched chains. 
R ing structure  m arkedly increases the viscosity.

R . Cd tiiill .
V isco s ity  of su sp e n s io n s  of e lo n g a te d  p a r t ic le s , 

a n d  th e i r  in te rp re ta t io n  b y  sp ace -fillin g . R .
E ise n sc h it z  (Z. physikal.C hem .,1931,158,78—90).— 
Theoretical. Calculation of the  viscosity, n), of a 
suspension of elongated ellipsoidal particles on lines 
sim ilar to  those followed in E inste in’s theory  of the 
viscosity of a  suspension of spherical particles has 
shown th a t  v),Af)0— 1 — lT5m /{7tF6 logc(2a/6)}, where 
n0 is the  viscosity of the  dispersing medium, V the  
vol. of the  suspension, and v the  to ta l vol. of the 
suspended particles, the  semi-axes of which are a and
6. This equation agrees satisfactorily w ith  the  d a ta  
for the  viscosity of solutions of long-chain paraffins 
(A., 1930, 571). The fact th a t  th e  viscosity of a 
suspension deviates from  th e  requirem ents of E in ­
ste in ’s theory  in  so fa r as i t  depends, no t only on v, 
b u t also on the  natu re  of the suspended particles 
does no t prove therefore th a t  the  dispersed particles 
occupy a  larger vol. than  corresponds w ith th e n  
dimensions. R . Cu t h il l .

S u sp e n s io n  e ffec t of W ie g n e r  a n d  P a lm a n n .
1. A c tiv ity  of th e  a d s o rb e d  io n s . J .  M. A lb a- 
r e d a  y  H e r r e r a  (Anal. Fis. Quim., 1931, 2 9 , 643— 
650).— The variation of the suspension effect in  acid 
an d  alkaline suspensions of clays w ith  variation  of the  
■pn of the  disperse medium  has been studied, and  the 
activities of the  adsorbed ions have been calc.

H . F . Gil l b e .
T h e o ry  of th e  m ic e l la r  s ta te  in  r e la t io n  to  th e  

id e a  of c o m p le x ity  in  c h e m is try . G. M a l fita n o  and 
M. Ca t o ir e  (Kolloid-Z., 1931, 57, 266—276).—The 
micelle is trea ted  as a  s truc tu ra l chemical u n it in  the  
series : atom , mol., com plex mol., micelle.

E . S. H e d g e s .
G e n e ra l co llo id  c h e m is try .  XXV. D ep en d ­

ence  of th e  p ro p e r t ie s  of a lu m in iu m  h y d ro x id e  
s o ls  o n  th e  co llo id  eq u iv a le n t. F. .Mu t t o n 3s and

W . P a u l i (Kolloid-Z., 1931, 57, 312—324).—The 
colloid equiv. is the  no. of mols. corresponding w ith 
a  single free charge of the  oppositely-charged ion. 
The colloid equiv. of Al(OH)3 sols is increased by 
boiling, w hilst th e  viscosity increases and  th e  activ ity  
coeff. of the  oppositely-charged ion (Cl') decreases 
strongly. The changes are caused b y  the form ation 
of secondary particles. W ith  increasing colloid equiv. 
the electrophoretic velocity falls to  a  m in. and  th en  
slowly rises; th e  viscosity behaves sim ilarly. The 
ac tiv ity  coeff. of Cl' falls steadily  as the  colloid equiv. 
is reduced. There is a relation between viscosity and 
the  free charge. The flocculation vals. of egg- and 
serum -album in are low for sm all colloid equivs., bu t 
increase m arkedly and  la te r fall as the  colloid equiv. 
increases. E . S. H e d g e s .

D iffu s io n  in  a lk a lin e  c o p p e r  so lu tio n s . V. L.
R ic k e t t s  and J . L . Cu l b e r t so n  (J. Amer. Chom. 
Soc., 1931, 53, 4002—4008).—Equations giving rates 
of diffusion for certain  boundary  conditions are 
deduced and utilised to  distinguish between colloids 
and  complexes in  certain  alkaline hydroxy-org. Cu 
system s. The diffusion coeff. of the  glycerol-Cu 
complex into agar gel is com parable with those of 
m any crystallisable salts. R . H . Ch e r r y  (e).

M ig ra tio n  s tu d ie s  w ith  f e r r ic  o x id e  so ls . II. 
N e g a tiv e  so ls . F . H a z e l  and G. H . A y e r s  (J. 
Physical Chem., 1931, 35, 3148—3159; cf. A., 1931, 
1232).—The conversion of positive F e20 3 sols into 
negative sols by means of K 4Fe(CN)G is re la ted  to  
th e  p a of th e  medium. The sols lose their stability  
when th e  particles m igrate w ith  a velocity between 
about —2-0 and  -f 2-0 g per sec. per volt per cm., 
vals. which correspond w ith the  crit. potentials. 
The isoelectric po in t of the  sol is no t determ ined 
uniquely by  its  p a. The effect of K ’, B a", AT” , and 
T h “ " on the  m igration velocity of negative sols is 
illustrated . '  F . S a u n d e r s  (c).

F lo w  of co llo id s  w h ic h  sh o w  a n o m a lo u s  v is ­
co s ity . H . Iv r o e f e l in  (J. Rheology, 1931, 2, 385—
391).—M easurements of the d istribu tion  of velocity 
of flow of colloidal solutions a t  different points in 
a  tu b e  of circular cross-section indicate th a t  the 
properties of solids p lay  no im portan t p a rt in  the 
anomalies. E . S. H e d g e s .

H ig h ly -p o ly m e rise d  c o m p o u n d s . LVIII. 
S tre a m in g  d o u b le  r e f ra c tio n  of p ro te in  s o lu t io n s .
G. B oehm  and  R . Sig n e r  (Helv. Chim. Acta, 1931, 
14, 1370— 1403).—The applicability  of stream ing 
double refraction m easurem ents to  the  investigation 
of mol. aggregation has been studied. In  ordinary 
colloidal solutions stream ing anisotropy is caused 
principally by the  orientation of elongated particles, 
which m ay be either mols. or micelles. Proteins m ay 
be classified according to  th e  form  of the mols. in 
solution, as indicated by  refraction m easurem ents : 
in  solutions of ovalbum in and  myogen the  particles 
are spherical, and  in solutions of m yosin elongated, 
w hilst in  solutions of ovoglobulin th ey  form  long 
th reads; gelatin solutions appear to  contain short 
rod-shaped particles. D eform ation of th e  particles 
as a  consequence of reaction  m ay be detected  by 
the m easurem ents, bu t no evidence in  support of
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Meyer’s theory  of m uscular contraction is afforded 
by m easurem ents w ith ovoglobulin and  polyacrylic 
acid. H . F . Gil l b e .

In a c tiv a tio n , v isc o s ity , a n d  p n v a lu e  of g u m  
a ra b ic  so lu tio n . S. A. S chott and  J .  M. Ol s e n  
(Dansk Tidsskr. Farm ., 1932, 6, 6— 10).—The vis­
cosity shows a  nearly  const, m ax. between p n 4 and 
10; above and below these lim its i t  decreases rapidly  
(cf. A., 1928, 706). The add ition  of 0-5% of 
“ nipagin ” has no effect on th e  viscosity. The 
viscosity decreases if the  solution is heated  a t 100° 
for 30 min., and  the  acid ity  increases slightly  a t  the  
same tim e, bu t there appears to  be no definite 
relation between the  two. The decrease in viscosity 
on heating is no t merely transito ry , as ou t of 5 
samples only 2 showed a  slight subsequent increase 
again after 14 days. The use of gum arabic solution 
as a  protective colloid in th e  prep, of a cam phor 
suspension has been studied. H . F . H a r w o o d .

S o lu tio n s  of ce llu lo se  [d e r iv a tiv e s] . J .  D u-
c l a u x  and  F . H lrata (J. Chim. phys., 1931, 28, 
537—545).—Solutions of cellulose in Cu(NH3)4(OH)2, 
cellulose n itra te  in  COMe2, P h N 0 2, C gH ^O A e, or 
COMeEt, cellulose tr in itra te  in  COMeEt, cellulose 
acetate  in  COMe2, and  cellulose triace ta te  in C2H 2Cl4-{- 
E tO H  have no m easurable perm anent rigidity , 
although th e  viscosity of some of these solutions is 
107 tim es th a t  of H 20 . The tim e of relaxation  of 
6%  cellulose n itra te  in  P liX 0 2 is 170 sec.

E . S. H e d g e s .
C o n c e n tra tio n s  a t  w h ic h  c o a g u la tiv e  p o w e r  of 

c e r ta in  o rg a n ic  s u b s ta n c e s  is  m a x im a l .  B. 
J ergensons (Z. physikal. Chem., 1931, 158, 56—64). 
—The coagulative action of PhO H , COMe2, and 
various alcohols on starch  and  egg-albuinin sols rises 
w ith  increasing concn. of coagulant, and  a tta in s  a 
m ax. a t  a concn. which is a  linear function of the 
dielectric const, of th e  coagulant and increases w ith  
it. The m ax. is sometimes followed by a  min.

R . C u t h i l l .
P e r io d ic  p re c ip ita t io n  in  th e  a b se n c e  of co l­

lo id s . J .  W . M cB a in  (Nature, 1931, 128, 1042).— 
A tten tion  is directed to  th e  work of Morse and Pierce 
(A., 1904, 14; 1930, 1117) in  which periodic p p tn . in 
th e  absence of a  gel lias been observed.

L. S. T h e o b a l d .
S p ir a l  p re c ip ita tio n . (Ml l e .) S. V e il  (Compt. 

rend., 1931, 193, 1337— 1339).—The m ethod p re­
viously described (cf. A., 1930, 1516) occasionally 
gives rise to  spirals, in  which case log (distance 
between successive spirals m easured along a radius 
vector from  centre of drop) varies linearly  w ith  the  
ordinal no. of the  spiral (cf. A., 1914, ii, 631; 1930, 
1117). C. A. S il b e r r a d .

A n a lo g u e  of th e  a c c lim a tis a tio n  p h e n o m e n o n  
in  th e  p ro te c tio n  of a rse n io u s  su lp h id e  so l b y  
g e la tin . A. J .  R ao  (J. Ind ian  Chem. Soc., 1931, 8, 
621—622).—W hen gelatin is added drop b y  drop to  
As2S3 sol, th e  protected  sol is less stable tow ards 
electrolytes th a n  when th e  protective colloid is added 
rapidly. E . S. H e d g e s .

P e c to g ra p h y  a n d  th e  c o n s ti tu t io n  of c o llo id a l 
so lu tio n s . E . S. H e d g e s  (Chem. and  In d ., 1932,

25— 26).—The work of B ary  (A., 192S, 705, 1186, et 
seq.)' on th e  deposits produced by the  desiccation of 
colloidal solutions of m etallic hydroxides and  sul­
phides, and dyes is discussed. The production of 
banded deposits is explained in  term s of Hedges’ 
general theory  of th e  form ation of periodic structures 
(A., 1930, 1261). The crit. condition is provided by 
the  free electrolyte in  the colloidal solution, which, 
by  evaporation in  the  surface, reaches a  concn. a t  
which i t  coagulates th e  colloid. Successive bands of 
deposit are form ed each tim e the  concn. of electrolyte 
reaches the  crit. val. for coagulation.

E . S. H e d g e s .
C ollo id  c h e m is try  of g lia d in  s e p a ra t io n  p h e n o ­

m e n a . H . L . B. D e  J o ng  and W . J .  K la x r  (Trans. 
F araday  Soc., 1932, 28, 27— 68; cf. B., 1930, 31 ,787 ; 
1931, 177).—The separation is continuous and  there 
is no ovidence th a t  a  crit. charge of the particles is 
involved. The relative viscosity, yj, of aq. sols a t  25° 
increases w ith concn. of E tO H  and COMe2 to  a  m ax. 
w ith 48 vol.-%  and  44 vol.-% , respectively, and  th e  
difference in  relative viscosity in  the  presence of equiv. 
quantities of univalent electrolytes is alm ost zero a t  
these m ax., where a reversal of the lyotropic series 
occurs. The vals. of v; for 44%  COMe2 sols decrease 
w ith  increasing concn. of uni- and  bi-valent ions. 
The sm all differences between vals. of -r\ for 44%  
COMe2 sols containing equimol. concn. of KC1 and  
K I  increase -with protein  concn., and  for const, p ro­
te in  concn. the  differences increase w ith  concn. of 
sa lt un til the  sol is discharged. The difference is 
m ax. w ith  sols of m ax. viscosity and min. a t the  
isoelectric po in t as well as w ith  higher [H '].

The results are in terpreted  on th e  assum ption th a t  
ionic adsorption influences th e  boundary potential 
and  mol. adsorption causes th e  lyotropic effects. 
The la tte r  in  certain  E tO H  and C0Me2 m edia is the  
same, or zero, for electrolytes of th e  same valency.

J . G. A. Gr if e it h s .
R e la tio n  of p ro te in s  to  co llo id s  a n d  e le c tro ­

ly te s . W . P a u l i  (Naturwiss., 1932, 20, 28—37).—■ 
A lecture.

S w e llin g . IV . A d so rp tio n  of h y d ro c h lo r ic  
a c id  b y  h id e  a n d  th e  r e la te d  sw e llin g . A. L o tter- 
m oser  and  H . T h ie l e  (Kolloid-Z., 1931,57, 343—353; 
cf. A., 1931, 1232).—The adsorption of HC1 by  cow­
hide (deprived of hair) is reversible, b u t the  accom­
panying swelling is p a rtly  irreversible. The liquid 
inside the  hide is no t pure H 20 , bu t has the  same 
composition as the surrounding swelling liquid. This 
fac t m ust be considered in  adsorption m easurem ents.

E . S. H e d g e s .
S w e llin g  of p in e -w o o d  ce llu lo se  th ro u g h  e lec­

tro ly te s  a n d  o rg a n ic  s u b s ta n c e s  in  a q u e o u s  so lu ­
tio n . C. G. S c h w a l be  and  O. F is c h e r  (Kolloid-Z., 
1931, 57, 338—343).—The swelling of pine-wood cel­
lulose in  H 20  is increased by alkalis and decreased 
by  acids. Small am ounts of alcohols or COMe2 
increase the  swelling, b u t fu rther quantities have no 
fu rther effect. C arbohydrates and N H 2-acids increase 
th e  swelling in proportion to  the ir concn.

E . S. H e d g e s .
H y d ro g e ls . X I. S y s te m  S iO o-H jO . X II .

S y s te m  S n 0 2- H 20 .  A. Sim on  and P . R ath (Z.
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anorg. Chem., 1931, 202, 191— 199, 200—204).— 
X I. A m ethod is described for th e  determ ination of 
th e  v. p .-tem p . curves of hydrated  S i0 2, prepared by 
the  action of HC1 on hydra ted  N a silicate a t  low 
te m p .; if anhyd. acid is used, anhyd. S i0 2 is formed 
im m ediately, and i t  is necessary to  have sufficient 
H 20  present to  form  a hydra te  of HC1. The decomp, 
isobars show the  existence of S i0 2,2H 20 , S i0 2,l-5H 20 , 
and S i0 2,H 20 ; SiO2,0-5H2O probably exists, bu t 
there is no evidence of S i0 2,2-5H20 .

X II . Similar m easurem ents w ith  the  product ob­
tained by  th e  action of 98%  H N 0 3 on N a stann- 
a te  dem onstrate th e  existence of S n 0 2,3H20  and 
S n 0 2,H 20 ; th e  heats of form ation of these compounds 
are about 15-5 and  30 lig.-cal., respectively, compared 
w ith 14 and  26-5 kg.-cal. for S i0 2,2H20  and S i0 2,H20 , 
respectively. The results are com pared w ith  those 
for other elements of the  fourth  group.

H . F . GtLLBE.
D iffe ren ce  b e tw e e n  th e  X -ra y  s p e c tr a  of g e la tin  

so l a n d  g e la tin  g e l. J .  R . K a t z , J .  C. D e r k s e n , 
and  W . F . B o n  (Rec. trav . chim., 1931, 5 0 , 1138; 
cf. A., 1931, 971).—X -R ay  spectra of a conc. g e la tin - 
1120 m ixture a t  55° (sol) and  a t 20° (gel) arc repro­
duced. C. W . D a v i e s .

In flu en ce  of o rg a n ic  s u b s ta n c e s  o n  th e  f o rm ­
a tio n  of je llie s  of th o r iu m  a r s e n a te ,  p h o s p h a te , 
a n d  m o ly b d a te . S. P r a k a s h  (Z. anorg. Chem., 
1931, 201, 301— 313; cf. A., 1929, 1235).—Gelatin- 
isation  of all th ree  substances is re tarded  by glycerol 
and accelerated by  carbamide. The action of glycine 
is sp. The results are discussed. F . L. U s h e r .

R o le  of c a tio n s  in  th e  g e la tio n  of p e c tin  so ls .
S. G lu c k m a n n  (Kolloid-Z., 1931, 5 7 , 330— 338).—  
D eterm inations of ash and  OMe content, p a, viscosity, 
particle size, and  gelation under the influence of the  
chlorides of Li, N a, K , Mg, Ca, Ba, and A1 have been 
m ade w ith  pectin  sols. The tendency to  gclate 
depends on th e  valency and  degree of hydration  of 
th e  cation. The results support th e  crystallisation 
theory  of gelation. E . S. H e d g e s .

A g e in g  p h e n o m e n a  of c h ro m ic  h y d ro x id e  g e l. 
K . K l a n f e r  and  F . P a v e l k a  (Kolloid-Z., 1931, 57, 
324— 330).—The course of ageing of gelatinous 
Cr(OH )3 has been followed by  determ ining its  solu­
b ility  in  AcOH, H 2C20 4, H 3B 0 3, oleic acid, and KOH. 
The solubility was found to  decrease steadily  w ith  
age. There is a  discontinuity  between 50° and 80°, 
and  th e  H 20  content of the  gel varies w ith  tem p, in 
a  similar way. E . S. H e d g e s .

T h ix o tro p ic  b e h a v io u r  of th o r iu m  je ll ie s . S.
P r a k a s h  and  N . N. B is w a s  (J. Ind ian  Chem. Soc., 
1931, 8 , 549—555).—The m olybdate and  phosphate 
jellies are highly thixotropic, w hilst T h  arsenate 
jellies are th ixotropic when freshly prepared. The 
tim e of thixotropic setting  is alm ost const, for the 
clear jellies, b u t w ith opalescent, agglomerated jellies, 
such as Th arsenate, i t  decreases on repetition. The 
thixotropic tim e is less th a n  the  original .tim e of 
setting  and  is greater for dil. jellies th a n  for conc. 
jellies. The effect of shaking is to  set free th e  s truc­
turally-im bibed liquid of th e  jelly. Glycerol and 
sucrose ac t as peptising agents and  increase the  setting

and th ixotropic tim es. Glycine in  small quantities 
decreases the  thixotropic tim e, b u t has a  stabilising 
influence a t  higher concns. K 0SO4 decreases the 
setting and  th ixotropic tim es. E . S. H e d g e s .

G els . I .  S y n e re s is  of s ilic a  g e l. I I .  E ffec t 
of h y d ro g e n -io n  c o n c e n tra tio n  o n  s y n e re s is  of 
s il ic a  g e l. D. G. R . B o n n e l l  (Trans. F araday  
Soc., 1931, 28, 1— 11, 12— 19; cf. A., 1930, 1519).—
I. A pparatus for determ ining th e  velocity of syneresis 
and  the  composition of th e  exuded liquid is described. 
A t p„  8 and S i0 2 concn. greater th an  5% , th e  initial 
velocity and the  final vol. of liquid increase w ith the 
concn., b u t below 5%  the  gels exude increasing 
quantities of liquid as the  concn. falls. For the samo 
p a and  S i0 2 concn., the  acid used in  the  prep, of the 
gel affects th e  velocity of syneresis and  tho vol. of 
liquid exuded increases in  th e  order AcOH, HC1, 
H 2S 0 4. N o change of to ta l vol. accompanies the  
syneresis of either acidic or alkaline gels. The setting 
tim e and tho induction period increase w ith decreas­
ing concn.

I I .  Gels a t  pa  between 3 and  11 have been inves­
tigated . A t tho highest p a vals. the  S i0 2 content of 
th e  exuded liquid increases w ith  the  initial concn. of 
the gel. The to ta l vol. of liquid exuded is minimal 
a t  pa  8 and increases more rapidly  w ith increase th an  
decrease of p a. The initial velocity of syneresis is 
m axim al a t  p a S. The setting  tim e and  period of 
induction increase as th e  p H recedes in either direction 
from  8, independently of the  acid used. Tho results 
indicate an  isoelectric po in t between p n 7-5 and  8-0 
for 6-5— 9%  S i0 2 gels a t  20°. The vol. of liquid 
exuded increases w ith  rise of tem p.

J .  G. A. G r i f f i t h s .
P re p a r a t io n  a n d  p ro p e r t ie s  of a r t if ic ia l  

sp o n g e s  of ce llu lo se . E . H u b e r t  (Kolloid-Z., 
1931, 57 , 253— 258).—Photom icrographic exam in­
ation reveals th a t  the  natu ra l sponge is a  3-dimensional 
network, th e  rubber sponge is a solid foam, and  the 
viscose sponge is a  com bination of these forms, the 
walls of tho cells containing capillary pores, w hilst 
th e  spaces contain a capillary network. The porosity 
and  H 20-retain ing capacity of tho  viscose sponge 
v ary  w ith the  concn. of viscose solution used and w ith 
th e  solubility of th e  sa lt added. Viscose sponges 
shrink considerably (25—40%) on drying, b u t regain 
the ir original vol. in  a  few sec. in  H 20 .

E . S. H e d g e s .
T e m p e ra tu re  a t  w h ic h  u n h o u n d  w a te r  is  c o m ­

p le te ly  fro z e n  in  a  b io co llo id . J .  L. S t. J o h n  (J. 
Amer. Chem. Soc., 1931, 53, 4014— 4019).—From  the 
observation th a t  a  tem p, of —12-5° is sufficient to  
freeze all th e  “ free ” (freezable) H 20  in a  hydro­
philic biocolloid, whereas the  rem aining H 20  (“ bound ” 
I I 20 ) is no t frozen a t  —12-5° to  —35°, i t  is inferred 
th a t  the  average am ount of bound H 20  in  the  th ick  
p a r t of egg-white is about 20% . A n im proved 
form ula for th e  calculation of free H 20  is given.

C.“J . W e s t  (c).
T h e o ry  of th e  L u d w ig -S o re t effec t. B . B r u z s  

(Z. physikal. Chem., 1931, 157 , 422— 434).—From  
therm odynam ic considerations and  th e  theory  of 
sta tionary  heat flow i t  is found th a t  o= — (1 /NT)(o~cp/  
dN) / (d2S / d N 2), where a is th e  Soret coeff. for the
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com ponent of a solution having the  mol. fraction 
N , c.p th e  partia l mol. sp. heat, S  the  partia l mol. 
entropy, and  T  the  tem p. For a dil. solution this 
becomes a =  — (l/ltT )d cP/d loge N , which agrees sa tis­
factorily w ith available experim ental data . The 
Soret effect proves to  be a  special case of a general 
dynam ic effect, and is analogous to  the Peltier, 
Seebeck, and H itto rf effects. R .  C u t h il l .

C a lc u la tio n  of d e g re e s  of d is so c ia tio n  of w e a k  
e le c tro ly te s . W. H . B a n k s  (J.C.S., 1931, 3341— 
3342).—In  solving the equation a = A /A x, where A 
is th e  conductivity  and Ax th e  sum  of th e  ionic 
mobilities, Ax can be calc, directly from the  expres­
sion Ax—\/[A 02—2b(A0AC)i ]. H ere G is the  equiv. 
concn., and b the  Onsager slope for th e  electrolyte.

C. W. D a v ie s .
A p p lic a tio n  of D eb y e’s  e le c tro ly tic  th e o ry  to  

c o n c e n tra te d  s o lu t io n s . G . S c a t c h a r d  (Physikal. 
Z., 1932, 33, 22— 32).—An extension of the D obye- 
Hiickol theory  of strong electrolytes to  include non­
ionic forces. The equation deduced explains variation 
of osmotic and ac tiv ity  coeffs. A. B. D. Ca s s i e .

E le c tro ly tic  d is so c ia tio n  of a c id s  in  s a l t  s o lu ­
t io n s . I I I .  D isso c ia tio n  c o n s ta n ts  of c e r ta in  
a c id s  a n d  a c tiv ity  r e la t io n s  of th e i r  io n s  in  
s o d iu m  a n d  p o ta s s iu m  c h lo r id e  so lu tio n s . E.
L a rs so n  and B. A i> ell (Z. physikal. Chem., 1931, 
157, 342—362).—Previous investigation (A., 1931, 
1368) has been extended to  o ther acids. The sub­
s titu tion  of Me, Ph, or OH groups in a norm al fa tty  
acid affects th ev a ls . of — log rj> and — logi/r only if the 
substituen t is introduced into th e  a-position. Sub­
stitu tion  of OH in the  o- or m-position to  the  C 02H  
group in BzOH has no effect. The vals. of <f> and  ip 
for a  carboxylic acid depend on the  effective radius 
of the  anion, which, w hilst i t  is determ ined essentially 
by  the  C 02' group, m ay be affected by  th e  presence 
in  the  ion of certain  atom s or groups, particularly  
strongly polar groups, and the  more so th e  nearer 
these are to  the C 02' group. A t the  sam e time, 
o ther ions exert an  influence : the  ions of NaCl and 
KOI deform the  acid anions. R . C u t i i i l l .

Io d in e . J .  L a n z a  (Anal. Fis. Quim., 1931, 29, 
621f-642).—S tudy  of solutions and  crystals of 
alkali polyiodides, and of the  f.-p. depression, elec­
trical conductivity, transport, absorption spectra, 
and behaviour tow ards anim al C of aq. solutions of 
I , suggests th a t  I  is no t tru ly  sol. in  H 20 , b u t is sol. 
in, e.g., K I. H. F. G i l l b e .

L e a d  c h a m b e r  p ro c e s s . I . S y s te m  n itro s y l-  
s u lp h u r ic  a c id - s u lp h u r ic  a c id -w a te r .  E . B e r l  
and H . H . S a e n g e r  (Z. anorg. Chem., 1931, 202, 
113— 134).—The v. p. of solutions of H S 0 5N  in 64—  
S0% H 2S 0 4 solutions has been determ ined by a static  
m ethod a t  tem p, between 30° and  150°. The calc, 
la ten t hea t of evaporation, of H S 0 5N  rises from 
8223 g.-cal. in  64%  H 2S 0 4 solution to  12,3S3 g.-cal. 
in the 80% acid ; there is an  ab ru p t d iscontinuity  in 
the I-concn. curve a t  about 73%  H 2S 0 4. The v. p. 
of the solutions is very  greatly  increased by addition 
of H N 0 3. H ..F . G i l l b e .

A m p h o te r ic  h y d ra te d  o x id es , th e i r  a q u e o u s  
so lu tio n s  a n d  c ry s ta ll in e  c o m p o u n d s . X II I .

S ilic ic  a c id s  a n d  d isso lv e d  h y d ra te d  s il ic a  in  
a lk a lin e  a n d  a c id  so lu tio n s . G . J a n d e r  and  W. 
H e u k e s h o v e n  (Z. anorg. Chem., 1931,201,361—382 : 
cf. A., 1931,183).—From  da ta  relating to  the  diffusion 
and ultra-violet absorption of H a silicate solutions of 
different p n, and  to  th e  solubility of silicic acid in 
mineral acids, i t  is inferred th a t  S i0 3"  exists only 
when the  [H ‘] is less th an  th a t  of A7-NaOH. I t  is 
readily  hydrolysed to  give 2 0 H '+ S i20 5" , which la tte r 
is stable between p a 13-5 and 10-9. A t lower p a 
silicic acid is largely polymerised and tends to  separate 
from its  solutions, th e  p a rt rem aining in  tru e  solution 
being of a  more basic character th a n  mono- or di- 
silicic acid. I ts  conversion into the  la tte r  is shown 
by therm om etric or conductom etric titra tio n  w ith 
NaO H . F . L. U s h e r .

E x c e p tio n a l is o th e rm  a t  0° of th e  s y s te m  
p a lla d iu m -h y d ro g e n . L. J .  G il l e s p i e  and J .  H. 
P e r r y  (J. Physical Chem., 1931, 35, 3367— 3370).— 
The isotherm  is apparen tly  an  extension of the  norm al 
isotherm  in to  the  m etastable region. The highest 
pressure observed was 110  mm., the  solid phase con­
tain ing about 0-95 atom  of H  per atom  of Pd.

F. D. R o s s in i  (c).
R e d e te rm in a tio n  of th e rm a l  d is so c ia tio n  eq  ili-  

b r i a  of in o rg a n ic  c o m p o u n d s . I . D isso c ia tio n  
e q u il ib r iu m  of c a lc iu m  c a rb o n a te  b y  m e a n s  of a  
h ig h - te m p e ra tu re  v a c u u m  b a la n c e . S. T a m a r u , 
K . S io m i , and  M. A d a t i  (Z. physikal. Chem., 1931, 
157, 447— 167).—M easurements of the  dissociation 
pressure, p , a t  614—891° are in  good agreem ent w ith  
those of Andrussov (A., 1925, ii, 803). The relation 
between p  and  T  is given by  log p = —39,670/4-5757' 
+  10-385, or, more exactly, by log p ——9220 /T +
1-70 log 7’-0 -0 0 1 4 9 T + 1-443 X 10-77’2+7-181. A vac. 
spring balance utilising a  coiled quartz fibre and 
suitable for high-tem p. work is described.

R. C u t h i l l .
C o m p le x -c h e m ic a l b e h a v io u r  of l i th iu m . I I .  

L ith iu m  h a lid e s  w ith  e th y la m in e  o r  p ro p y l­
a m in e . A. S im o n  and H . K im m e r l e  (Z. anorg. 
Chem., 1931, 202, 385—402; cf. A., 1929, 431).— 
Tensim etric m easurem ents show the  existence of the 
following compounds (temp, of decomp, in parentheses): 
LiCl w ith 1 (—5°) and 3 (—37°) m ols.; L iB r w ith  1 
(59°), 2 (31°), and 4 ( -1 2 ° )  m ols.; L il w ith 0-5 
(135°), 2 (76°), and 4 (22°) mols. N H 2E t ;  LiCl w ith 
1 (29°), 2 (11°), and  4 ( -2 5 ° )  m ols.; L iBr w ith 1 
(69°), 2 (46°), and  4 (4°) m ols.; L il w ith (128°), 2 
(93°), and 4 (38°) mols. N H 2Pr. H eats of form ation 
are calc, and  the  valency isobars discussed.

F . L. U s h e r .
F u se d  p ro d u c ts  of C r20 3- S i 0 2 s y s te m . Y. 

Y a m a g u c h i  and H . K a n a z a w a  (Bull. Chem. Soc. 
Jap an , 1931, 6 , 285—289).—B y fusing together SiOa 
and  Cr20 3 a t  1700—2000°, glasses of various colours 
are produced. The influence of composition, tem p, 
of fusion, ra te  of cooling, and  reheating on the  colour 
has been investigated and the  products have been 
exam ined microscopically. D . R. D u n c a n .

4

F re e z in g  of so lu tio n s . V I. F re e z in g  of m ix ­
tu r e s  of d i-  a n d  te tr a - s y m m e tr ic a l ly  s u b s t i tu te d  
d e r iv a tiv e s  of e th a n e . J .  T im m e r m a n s  and (M m e .) 
V e s s e l o v s k y  (Bull. Soc. chim. Belg., 1931, 40, 504—
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517).—-The equilibrium  in binary m ixtures of num er­
ous derivatives of C2H 0 has been deduced from  f. p .-  
composition curves. B inary m ixtures of halogenated 
derivatives generally form ideal solutions having a 
simple eutectic when th e  halogen atom s are identical, 
b u t when different halogens are present in  the two 
components mixed crystals are formed. On th e  other 
hand, binary m ixtures of .s-di- w ith  te tra-substitu ted  
derivatives form  equimol. compounds, w hether the 
substituent radicals are halogens or otherwise. A 
stereochemical explanation of the  form ation of these 
compounds is given. E. S. H e d g e s .

B in a ry  s y s te m s  c o m p r is in g  c a rb a m id e  w ith  
m e ta llic  n i t r a te s .  W. J .  H o w e l l s  (J.C.S., 19 3 1 , 
3208—3212).—Therm al diagram s indicate th e  ex ist­
ence of the  compounds L iN 0 3,2C 0(N H ,),, m. p. 126°, 
and Ca(N 03)2,4C0(N H 2)2, m. p. 151-5°. No com ­
pounds are formed w ith N II4N 0 3, NaNOs, K N 0 3, or 
T1N03, b u t association occurs in  solution.

D . I t. D u n c a n .
O xide h y d ra te s  a n d  ac tiv e  o x id e s . X L IX . 

S y s te m  la n th a n u m  tr io x id e -w a te r .  G. P . H u t-  
t ig  and  M. K a n t o r  (Z. anorg. Chem., 1931, 202, 
421— 428; cf. A., 1931, 1235).—Isobaric dehydration 
curves for a num ber of specimens of hydrated  La20 3 
and X -ray  diagram s indicate th e  existence of a stable 
cryst. L a20 3,3H20 , which is converted on dehydration 
into am orphous L a20 3,H 20 . 0-5 mol. H 20  is still 
retained after heating a t  700°. The dehydration curve 
closely resembles th a t  of hydrargillite.

P . L. U s h e r .
P o ly th e rm s  of te r n a r y  s y s te m s  c o n ta in in g  

w a te r ,  a lk a li  s u lp h a te , a n d  a  s u lp h a te  of th e  
v i tr io l  ty p e . IV . A. B e n r a t h  (Z. anorg. Chem., 
1931, 202, 161— 171).—The solubilities of Z nS04,H20  
and CoS04 have been redeterm ined. The transition  
tem p. Z nS04,GH20  ^=^Z nS04,H 20  is 55-5° (lit. 70°). 
CoS 0 4,H 20  is form ed only very slowly, the  transition  
temp, being about 71°. Isotherm s (0—100°) for the 
svstems Z nS04-(N H 4)2S 0 4- H 20 , ZnS04-T l2S 0 4- H 20 , 
M gS04-T l2S 0 4- H 20 , CoS04-N a 2S 0 4- H 20 , and NiSG4-  
N a2S 0 4- H 20  have been determ ined. The only 
double salts observed are Z nS04,(NH4)2S 0 4.6H„0, 
Z nS04,Tl„S04,6H 20 , M gS04,Tl2S 0 4,6.H20 ,
CoS04,Na2S 0 4,4H20 , and  N iS 0 4,Na2S 0 4,4H 20 . Of 
these, only the  first-nam ed dissolves eongruently 
throughout th e  whole tem p, interval.

H . P .  G i l l b e .
S y s te m s  s t r o n t iu m  o x id e -a rs e n ic  p e n to x id e -  

w a te r  a n d  le a d  o x id e -a rs e n ic  p e n to x id e -w a te r  
a t  25° (acid  ra n g e ) ,  a n d  a  b a s ic  s t ro n t iu m  
a r s e n a te .  H . V. T a r t a r , M. R . R i c e , and B. J .  
S w e o  (J. Amer. Chem. Soc., 1931, 53, 3949—3956).— 
Equilibrium  diagram s for the  tw o system s defining 
the existence a t  25° of th e  two acid Sr arsenates and 
the tw o acid P b  arsenates are given. The prep, of a 
basic Sr arsenate, [Sr3(A s04)2]3,S r(0H )2, is described.

M . G. M o o r e  (c).
F o rm a tio n  of b a r iu m  s il ic a te s  f ro m  b a r iu m  

c a rb o n a te  a n d  s ilic ic  a c id  in  th e  so lid  s ta te .  G. 
G r t jb e  and R . T r u c k s e s s  (Z. anorg. Chem., 1931, 
203, 75— 96).—The equilibrium  pressure of C 02 in 
each stage of reaction between B aC 03 and  S i0 2 has 
been measured. Pour stages are recognised and the ir

approx. heats of reaction havo been determ ined as 
follows : B aO + S iO „= B aO ,S iO ,+ 26  kg .-cal.; 
B aO ,S i02+ B a 0 = 2 B a 0 ,S i0 2+ 2 1  kg .-cal.; 2BaO,SiO., 
+ B a 0 = 3 B a 0 ,S i0 2+ 1 3  kg.-cal.; 3B a0 ,S i0 2+ B a 0  =  
4 B a0 ,S i0 2+ 4  kg.-cal. E . S. H e d g e s .

D e s u lp h u r is a tio n  of s te e l. G . T a m m a n n  and
H . O. v o n  S a j is o n - H im m e l s t j e r n a  (Z. anorg. 
Chem., 1931, 202, 329—336).—The occurrence or non­
occurrence of a  reaction between FeS and  various 
oxides and  carbonates has been deduced from the 
form of th e  heating curves obtained by heating FeS 
w ith  each of the  substances examined. Positive 
effects were obtained w ith  CaO, BaO, and PbO. 
W hen P e containing FeS is heated a t  1700° w ith  Pb, 
a  p a rt of the  S is rem oved as PbS, b u t no desulphur­
isation occurs when the  content of S is below 0-014%.

P .  L. U s h e r .
E q u il ib r ia  b e tw een  m e ta ls  a n d  s la g s  in  m e lts .

I .  E q u il ib r iu m  F eO -|-M n = = ^F e  -f M nO  a t  
1550— 1560°. W . K r t n g s  and  H . S c h a c k m a n n  (Z. 
anorg. Chem., 1931, 202, 99— 112).—The equilibrium  
const. /r= [M n ]. (F eO )/[P e]. (MnO), where [Fe] and 
[Mn] are concns. in  th e  m etal phase and (FeO) and 
(MnO) those in  th e  slag phase, is 0-0032rJ: 0-0005 a t  
1550— 1560°. The m ass-action and  N ornst p a r ti­
tion  laws are valid. The results are discussed in 
relation to  the  influence of im purities and the  d is­
sociation of silicate in the melts. H . P . G i l l b e .

P h a s e  b o u n d a ry  s u rfa c e s , p h a s e  b o u n d a ry  
lin e s , a n d  p h a s e  b o u n d a ry  p o in ts . W. O s t w a l d  
(Z. physikal. Chem., 1931, 158, 91— 96).—The 
theoretically  possible types are enum erated, and 
other types of boundary s tra ta  are pointed out.

R . C u t h i l l .
T h ird  la w  of th e rm o d y n a m ic s . W . H. R o d e - 

b t js h  (Physical R ev., 1930, [ii], 35, 210).—A dis­
cussion. L. S. T h e o b a l d .

E n e rg y  d ia g ra m s  of th e  h y d ro g e n  h a lid e s  in  
th e  g a se o u s  s ta te  a n d  in  a q u e o u s  so lu tio n . P . J . 
V a n  R y s s e l b e r g h e  (J. Physical Chem., 1931, 35, 
3371—3378).—By combining d a ta  for heats of d is­
sociation, ionisation, solvation, and  dissolution, the 
energy of m utual polarisation of H  and  halogen 
atom s is calc, to  be about 1 volt-electron.

F . D. R o s s i n i  (c).
M e th o d s  a n d  a p p a ra tu s  in  u se  a t  th e  B u re a u  

of P h y s ic o -C h e m ic a l S ta n d a rd s .  V, V I. H e a ts  
of c o m b u s tio n . M. B e c k e r s  (Bull. Soc. chim. 
Belg., 1931, 40, 518—570).—A pparatus and tech­
nique for the  precise m easurem ent of heats of com­
bustion are described. The m easured heat of com­
bustion of salicylic acid is 5237-2 g.-cal., and in con­
sideration of the  results of o ther investigators, the  
standard  val. recommended is 5237-5 g.-cal. (15°) per 
g. of acid weighed in  vac. The greatest deviation 
from  th is val. is 0-015%. Salicylic acid is recom ­
mended as a second standard  provided th a t  the  tech­
nique is such as to  ensure complete com bustion (in 
respect of which i t  is less satisfactory th a n  BzOH). 
The objection th a t  salicylic acid also exists in  an 
unstable form is refuted by showing th a t  if an  u n ­
stable modification exists (which is doubtful) it  is 
converted into the  stable form by pressure in  m aking 
the  pastille. E . S. H e d g e s .
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H e a t of a b s o rp tio n  of h y d ro g e n  b y  p a lla d iu m -  
b la c k  a t  0°. L. J .  Gil l e sp ie  and H . A. A m brose  
(J. Physical Chem., 1931, 3 5 , 3105—3110).—The 
in ternal energy increase in  th e  reaction H 2-f-4P d=  
2Pd2H  is —8740 g.-cal.15, which gives —9280 g.-cal.15 
for th e  increase in  heat content. These vals. agreo 
w ith  the  vals. from v.-p. data . The average composi­
tion  of the two solid phases formed corresponds w ith  
the  formula P d 2H . P . D. R o ssin i (c).

F re e  e n e rg ie s  of fo rm a tio n  a n d  h e a ts  of f o rm ­
a tio n  of th a l l iu m  a m a lg a m s . C. E . T e e t e r , ju n . 
(J. Amer. Chem. Soc., 1931, 53 , 3917— 3927).— Mol. 
free energies of form ation a t  20° and  40° have been 
calc, from published e.m.f. data . The heats of form ­
ation  a t  20° and 30° are positive. L. P . H all  (c).

H e a ts  of d is so lu tio n , h e a ts  of fo rm a tio n , a n d  
free  e n e rg ie s  of fo rm a tio n  of c a d m iu m  a m a l­
g a m s . C. E. T e e t e r ,  jun. (J. Amer. Chem. Soc., 
1931, 5 3 , 3927—3940; cf. A., 1928, 710).—The heats 
of dissolution in H g of Cd-rich am algam s a t  25° 
have a m ax. negative val. a t  22-5% Cd, representing 
a physical transition  point and  no t a  compound, since 
a t  30° th e  m ax. is shifted to  24%  Cd. Mol. heats 
of form ation calc, from these therm al d a ta  do not 
agree w ith  those calc, from e.m.f. tem p, coeffs. 
Mol. free energies a t  25° have been calc, from  the 
recorded e.m.f. L. P . H a l l  (c).

H y d ra z in e . M o b ility  of h y d ra z in iu m  io n  a t  
2 5 °. E . C. G il b e r t  (J. Amer. Chem. Soc., 1931, 5 3 ,  
3956— 3962).—The conductivities a t  25° of several 
N 2H 4 salts have been determ ined. A t low concn. 
the  slope of the  curve obtained by p lo tting  A against 
\ /C  is quite close to  th a t  calc, from  the  Onsagcr 
equation (A., 1927, 517). The m obility of the h y d r­
azinium  ion a t 25° is 5S-6—59-1.

W. C. F e r n e l iu s  (c).
D isp e rs io n  of th e  e le c tr ic a l c o n d u c tiv ity  of 

s o m e  aq u e o u s  a n d  n o n -a q u e o u s  e le c tro ly te  
so lu tio n s . H . G a e r t n e r  (Physikal. Z., 1931, 3 2 , 
919— 926).—Variation, of conductiv ity  w ith  the  fre­
quency of applied poten tia l was determ ined for aq. 
solutions of CaCr04, M gCr04, Ca2Fe(CN)G, and  for 
solutions of M gS04 in  glycerol and MeOH ; addition 
of 4%  of H 20  to  glycerol gave a large change in the  
tim e of relaxation. A. 13. D. Ca s s i e .

E le c tro m o tiv e  fo rce  of ce ll Z n (s ) |Z n S 0 4(ro)| 
P b S 0 4(s ) |P b (s ) . E x p e r im e n ta l  d e te rm in a tio n  
of th e  te m p e ra tu re  co effic ien t of th e  io n  size  
p a r a m e te r  in  th e  th e o ry  of D eb y e  a n d  H iick e l.
I. A. C ow rER TH W A iTE and  V. K . L a  M e r  (J. Amer. 
Chem. Soc., 1931, 5 3  , 4333— 4348).—E.m .f. m easure­
m ents have been m ade a t  concns. of 0-0003—0-01ili 
and a t  0—50°, the  results being com pared w ith  those 
predicted by  the  first approx. equation of th e  D ebye- 
Hiickel theory  and by  the  Gronwall, L a Mer, and 
Sandved extension. The simple Debye theory  re ­
quires negative ionic sizes, which change rapidly w ith 
tem p, and concn., w hilst the  param eter a of the  ex­
tended theory  rem ains const, a t  3-64 A.

M. D o l e  (c).
T h e o ry  of g la s s  e le c tro d e . M. D o l e  (J. Amer. 

Chem. Soc., 1931, 53, 4260— 4280).—The H  electrode 
function of th in  glass films is a ttrib u ted  to  the ir

selective perm eability  tow ards H ‘ or the  m obility  of 
H ' across the  interface glass-aq. solution. The devi­
ations of the  glass electrode potentials from  tho theo­
retical H  electrode potentials in  alkaline solution are 
a ttrib u ted  to  an  appreciable m obility  of L i‘, N a’, and 
K ‘ across the  interface. Quant, agreem ent w ith  th is 
theory  is obtained on application of the  Henderson 
liquid-junction equation up to  p a 12 if i t  is also 
assum ed th a t  th e  H* m obility increases relatively to  
th a t  of L i‘, N a‘, or K" as the p a rises. The m obility 
through the  interface m ay depend on th e  nature  of 
the  Helm holtz double layer. The experim ental results 
agree w ith  th e  equation log (e,FdEIRT—l)= A + M p H, 
where A  and  n are consts. and AE  is th e  deviation of 
th e  glass electrode po ten tia l from its  theoretical val.

M. D o l e  (c).
A cid  s ta n d a r d  ce lls  of th e  u n s a tu r a te d  ty p e . 

Y . I s h ib a s h i  and  T . I s h iz a k i  (Rev. Sci. In str., 1931, 
[ii], 2 , 785— 796).—Tho solubility of CdS04 in  dil. 
H 2S 0 4, and  the  connexion between e.m.f. and concn. of 
C dS04 and  H 2S 0 4 have been determ ined. Acid 
u nsatu ra ted  cells are reproducible to  0-00003 volt. 
H ysteresis is small. A cell w ith  an  electrolyte con­
ta in ing  43-0% CdS04 and  0-05Y-acid gives an e.m.f. of
1-08840 vo lt a t  20°, and has practically no tem p, coeff.

C. W . G i b b y .
C o rre la tio n  b e tw e e n  r a te  of o x id a tio n  a n d  

p o te n t ia l  in  i r o n  s y s te m s . L. M ic h a e l i s  and  C. V. 
S m y t h e  (J. Biol. Chem., 1931, 94, 329—340).— Com­
parison of the  norm al oxidation-reduction potentials 
a t  const. p n of a series of salts and cyanide complexes 
of F e referred to  the H  electrode shows th a t  the 
autoxidisability  of th e  F e”  compound increases as 
th e  poten tia l becomes more negative. D avidson’s 
val. of 0-491 vo lt for N a3[Fe(CN)5,H 20 ] (A., 1928, 
1330) places th is  compound in an  anomalous position 
in  th e  series; reinvestigation yields a lower val. com­
patib le w ith its  relative autoxidisability.

A. C o h e n .
D isc o n tin u o u s  v a r ia t io n  in  e .m .f . of p h o to ­

e le c tr ic  ce lls  c o n ta in in g  a  c o lo u re d  liq u id . A.
G r u m b a c h  and  F . T a b o h r y  (Compt. rend., 1931,193, 
117S— 11S0).— W ith a cell sim ilar to  th a t  described 
previously (cf. A., 1929, 1393), the  electrolyte con­
tain ing  0-052 g. of acid fluorescein and 6 mols. of 
H 2S 0 4 per litre, and a new m ethod of m easurem ent, 
tho  results are irregular, save th a t  there  is a m arked 
tendency for th e  e.m.f. to  assume one or o ther of a 
series of vals. given by V = n V 1, n being a whole no., 
and F1 = l - 3 x l 0 -3 volt. A n electrolyte containing 
0-01S g. of fluoran and  8-4 mols. of H 2S 0 4 per litre  
gives sim ilar results. C. A. S i l b e r r a d .

L aw  of e q u id is ta n c e  in  p h o to -e le c tr ic  c e lls . A.
G r u m b a c h  and F. T a b o u r y  (Compt. rend., 1932,194, 
84r-S6; cf. preceding abstract).—Capillary and quad­
ra n t electrom eters give sim ilar results w ith H 20  and 
w ith  solutions of acid fluorescein and  Congo-red. 
This sim ilarity  obtains w hether th e  cell is illum inated 
or no t. The effect is a ttrib u ted  to  a lternate  form ­
ation  and rem oval of adsorbed unimol. layers b y  the 
electrode. C. A. S i l b e r r a d .

In flu en ce  of e le c tro ly te s  o n  p h o to -e le c tr ic  
p h e n o m e n a . R . A u d u b e r t  (Compt. rend., 1932, 
194, 82— 84).—Using electrodes of Cul, Cu20 , CuO,
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Ag2S, A gi, and. H g2I 2, the  influence on th e  pho to ­
electric effect of aq. K 2S 0 4 buffered by m ixtures of 
citric acid and  N a2H P 0 4 of p a 9— 2-8 shows th a t  
positive photo-potential is raised and  negative lowered 
by a dim inution in  p n, and  conversely. The effects 
for 24 other salts of various m etals show th a t  the 
negative potential of an  electrode exhibiting such in  
aq. K 2S 0 4 is increased in  an  oxidising and  diminished 
in  a  reducing solution; in  all cases the  effect is 
diminished by increased concn. of cations. The 
results support th e  au th o r’s theory  (cf. A., 1931, 
999). C. A. SlLBERRAD.

L im its  of g a se o u s  e x p lo s io n s . M. N e u m a n n  
and A. S e r b in o f e  (Nature, 1931,1 2 8 , 1040— 1041).— 
For a  certain  range of tem p. 3 pressuro lim its of 
ignition exist for a stoicheiometric m ixture of CH4 
and 0 2. D etails are given for such a m ixture in  a 
cylindrical quartz  vessel 3 cm. in  diam eter.

L. S. T h e o b a l d .
F la m e  te m p e ra tu re s  of m ix tu r e s  of a i r  w ith  

m e th a n e  a n d  o x y g en , w ith  m e th a n e  a n d  h y d ro ­
g en , a n d  w ith  m e th a n e  a n d  a ce ty len e . G. W . 
J o n e s , B. L e w i s , and  H . S e a m a n  ( J .  Amer. Chem. 
Soc., 1931, 53, 3992—4001; cf. A., 1931, 572).— 
Flam e tem p, for m ixtures in  various proportions have 
been determ ined, the m ax. tem p, in  each case being 
reached w ith a m ixture slightly on the  rich side. 
The m ax. flame tem p, of any  m ixture of CII4 and 
H 2 w ith  CH4 and  C2H 2 can be calc, by  the  additive 
principle from  the  m ax. flame tem p, of th e  con­
stituen t m ixtures. R . H . C h e r r y  (c).

R a te  of fo rm a tio n  of b ro m in e  c h lo r id e  f ro m  i ts  
e le m e n ts  in  th e  g a s  p h a se . W . J o s t  (Z. physikal. 
Chem., 1931, B , 14, 413— 420).—A t room tem p, the  
reaction is bimol. and homogeneous, w ith  a heat of 
activation  of about 14 kg.-cal. R . C u t h i l l .

S y s te m  io d in e -e x c e ss  of s o d iu m  h y d ro x id e .
E . C a r r i è r e  and J u il l a r d  (Compt. rend., 1931 ,1 9 3 , 
1426—1428).—The form ation of 1 0 ' is accelerated by  
increase of alkali and by rise of tem p., w hilst 
the  transform ation into I 0 3' is little  affected by  either. 
A t 50° the  form ation of 1 0 ' is practically  in stan ­
taneous. The results agree w ith those of Schwicker 
(cf. A., 1895, ii, 213). C. A. S il b e r r a d .

S a p o n ific a tio n  of d i- e s t e r s  M. R itchee (J.C.S.,
1931, 3112—3125).—Vais, aro reported of Aq and  k2, 
the  first and  second stage velocity coeffs., for E t  
succinate, m alonate, and substitu ted  m alonates in  
H 20  and  H 20 - E t0 H  m ixtures a t  0°, 15°, and  25°. 
Two general ways of calculating Aq from  the  d a ta  are 
developed; Aq was calc, from m easurem ents on the  
m ono-ester by the  classical bimol. equation. Increas­
ing E tO H  content reduces Aq and Aq, which ten d  to  
zero for pure E tO H , and also reduces Aq/Aq.

C. W . D a v ie s .
K in e tic  s a l t  e ffec t in  m e th y l  a lco h o l so lu tio n s . 

R e a c tio n  b e tw e e n  s o d iu m  b ro m o a c e ta te  a n d  
s o d iu m  m e th o x id e . A. N. K a p r a n n a  and  H . W. 
P a t w a r d h a n  ( J .  In d ian  Chem. Soc., 1931, 8 , 541— 
548).—The ra te  of reaction of CH2B r-C 02N a w ith  
NaOMo in MeOH solution a t  50° and 60° increases 
w ith  increasing ionic concn. in  accordance w ith  
B rônsted’s theory, b u t th e  results do no t agree even

approx. w ith  the  Debye-Hiickel theory. The tem p, 
coeff. of th e  bimol. velocity coeff. is independent of 
th e  ionic concn., bu t has a  m uch higher val. (3-273) 
th a n  is usual for aq. solutions. The reaction velocity 
is increased by adding N aBr. E . S. H e d g e s .

K in e tic s  of th e  in v e rs io n  p ro c e s s  in  d ilu te  
s o lu tio n s  of s u c ro se  in  p re se n c e  of h y d ro c h lo r ic  
a c id . A. N. K a p p a n n a  and J . G. S h r i k h a n d e  (J. 
Ind ian  Chem. Soc., 1931, 8 ,557—569).—The inversion 
of sucrose in  dil. solution a t  35° and 45° has been 
followed by  chemical analysis. A t const, concn. of 
HC1 (0-liV) th e  velocity coeff. increases w ith  the 
concn. of sucrose (0-0029244/—0-29244/), b u t no t so 
greatly  as the  ra te  of increase of aa.. The tem p, 
coeff. is 3-505, independently  of the  concn. W hen 
the  concn. of sucrose is const, a t  0-02924J/, the  
velocity coeff. is proportional to  the  concn. of HC1 up 
to  0-01IZ and th en  increases a t  a  greater ra te . The 
velocity coeff., F , up  to  0-12N-HC1 is expressed by 
0-4347=1-376 x  10-2+0-84 x lO -2G, where O is the 
concn. of HC1. The effect of KC1, NaCl, and  LiCl 
(0-10— 3-0N) on the  velocity coeffs. is expressed by 
k —k0eae, where a, the  characteristic const., is 0-135 
for KC1, 0-1564 for NaCl, and  0-1767 for LiCl. The 
increase in  a n. does no t account for th e  effect of 
th e  neutral salts. E . S. H e d g e s .

S ig n ifican ce  of v e lo c ity  m e a s u re m e n ts  in  r e ­
la t io n  to  th e  b en zen e  s u b s t i tu t io n  p ro b le m .
D. H . P e a c o c k  (N ature, 1932, 129, 57).—Mainly a 
discussion. In  th e  reaction between o-, to-, or p- 
toluidine and CII2PhCl th e  energy of activation of 
th e  o- is higher th a n  th a t  for the  ^-compound.

L . S. T h e o b a l d .
O rig in  of ex p lo s iv e  w av e  in  m e rc u ry  fu lm in a te . 

M. P a t r y  and  P .  L a f f i t t e  (Compt. rend., 1931, 
193, 1339— 1342).— B y using tra ins of fulm inate 
of definite rectangular cross-section an d  ignited 
as before (cf. A., 1931, 1020) i t  is found th a t  the 
distance from th e  point of ignition a t  which an 
explosive wave is formed is, for the  same cross-section, 
g reater as the  height is less, th a t  no such wave is 
form ed if the  cross-section is less th an  30 sq. mm., 
and th a t  the  velocity of the wave increases with, b u t 
n o t proportionally to, the  cross-section.

C. A. S i l b e r r a d .
D ilu tio n  th e o ry  of d e to n a tio n . I . A. J .  D u f f  

(J. In st. Petro l. Tech., 1931, 17, 697—737).—A 
m athem atical study  of the  auto-ignition theory  of 
“ pinking.” N. H . H a r t s h o r n e .

B e h a v io u r  of a to m ic  h y d ro g e n . I I I .  M e r ­
c u ry  h y d r id e . A. K l e m e n c  and F . P a t a t  (Z. 
physikal. Cliem., 1931,158, 65—77).—The vals. for the 
v. p. of H g a t  7— 10° obtained by the gas-saturation 
m ethod when H 2 under a  pressure of 1 atm . o ra m ix tu re  
of H 2 and  N 2 in  which th e  partia l pressure of the  H , 
is 1— 2 mm. is used as the  inert gas and the  evaporat­
ing H g is irrad ia ted  w ith the  light from a  H g-vapour 
lam p are the  same as those obtained w ith  pure N 2 
w ithout irradiation. I t  is concluded th a t  the  velocity 
coeff. of the  unimol. decomp, of H gH  m ust be of the  
order of 10u  mols. per c.c. per sec., and  th a t  the  
reactions in  the  system  H g -H 2 under the  influence of 
th e  resonance line 2536 A . are brought abou t by at. 
H , no t by H gH . R . C u t h i l l .
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R e a c tio n s  in  th e  so lid  s ta te  a t  h ig h  te m p e r ­
a tu re s .  IX . V a r ia tio n  of th e  re a c tio n  v e lo c ity  
w ith  th e  re la t iv e  p ro p o r t io n s  a n d  m e th o d  of 
p re p a ra t io n  of th e  c o m p o n e n ts  a n d  w ith  th e  
p re se n c e  of a d m ix tu re s .  W. J a n d e r  and E . 
H o f f m a n n  (Z. anorg. Chem., 1931, 202, 135— 153).— 
The velocities of the  reaction between B aC 03 and S i0 2 
and between CaC03 and M o03 have been studied 
under varying conditions of origin and pu rity  of the 
reactan ts and in  presence of 5%  of T i0 2 or CaF2, or 
of W 0 3 or NaCl, respectively. Variation of the 
m ethod of prep, of the  reactan ts is w ithout influence 
on the am ount of energy, q, necessary to  produce 
m igration of the  atom s in  the lattice, although it  
alters the  num ber of points a t  which diffusion takes 
p lace ; the  presence of adm ixtures produces small 
variations of q and considerable change of the  num ­
ber of active centres, q is dependent on the relative 
proportions of the  reactan ts only if more th an  one 
compound is formed in  the  system . H . P. G i l l b e .

P a s s iv ity  of iro n . U. R . E v a n s  (Nature, 1931, 
128. 1062— 1065).—A sum m ary.

L. S. T h e o b a l d .
In flu en ce  of m e ta l l ic  im p u r i t ie s  on  th e  r a te  of 

d is so lu tio n  of b a se  m e ta ls .  G. T a m m a n n  and P . 
N e u b e r t  (Z. anorg. Chem., 1931, 201, 225—244).— 
The ra te  of evolution of H 2 from dil. acids by Zn, 
Pe, or A1 can be expressed by v=at-\-b t2, where v 
is the  vol. liberated a t  tim e t. The const, a is charac­
teristic of the  base m etal and is no t affected bv im ­
purities, whereas b represents the  accelerating in ­
fluence of local galvanic elements, and  usually 
increases w ith  increasing concn. of a nobler m etal, 
w ith the exception of Si or Sn in Al. The ra te  of 
dissolution of Pe-C  alloys is alm ost const, un til the  
pearlite concn. is exceeded, when the ra te  increases 
rapidly w ith  C content. Zn and Pe dissolve in 
(NH4)2S20 8 a t a  const, ra te  which is bu t little  affected 
by foreign m etals. P . L. U s h e r ,

A tta c k  of p la t in u m  a n d  tu n g s te n  b y  io d in e .
G. v a n  P r a a g h  and E. K. R i d e a l  (Proc. Roy. Soc., 
1931, A. 134, 385—-404).— The m etals were in  the  form 
of -wire, the  P t  being 0-007 cm. and  the W  0-005 cm. 
in diam eter. W ith P t  no surface a ttack  occurs a t 
relatively low tem p., bu t dissociation of mol. I  takes 
place a t about 1300° abs. At. I  a ttacks P t  a t  1400°, 
forming volatile P t I  and  P t l2. The abs. ra tes of the  
reactions are discussed and the heat of adsorption 
of a t. I  in  P t  is calc, to  be 53,700 g.-cal. per mol. 
The em issivity of P t  is unaltered by the  action of I  
up to  1700° a b s .; therefore th is m ethod cannot detect 
the  unimol. adsorbed layer of the complex P t I  
form ed a t  all tem p, below 1560° abs. The difference 
between the m etals was anticipated from the  difference 
between the ir work functions. A t low tem p. W  is 
attacked  by I , b u t a t  high tem p, dissociation of I  
occurs more readily on the  P t.

L. L. B ir c u m s h a w .
T o p o c h e m is try  of c o rro s io n  a n d  p a s s iv ity .

I I .  In v e s tig a tio n  of in i t ia l  s te p  in  c o rro s io n  of 
so ft i ro n . E .  P i e t s c h , B . G r o s s e - E g g e b r e c h t , 
and  W. R o m a n  (Z. physikal. Chem., 1931, 157, 
363—388; cf. A., 1931, 1374).—A homogeneous 
surface of soft. Pe brought in contact with aq. H 20 2

a t  room  tem p, becomes passive, and neither ru sts  nor 
decomposes the  H 20 2. Addition of AcOH or barb ­
ituric acid has no effect, b u t rusting s ta rts  some tim e 
a fter addition of HC1. W hen the passive Fe is im ­
mersed in boiled-out H 20  ru st appears, after a  period 
of induction, a t  the  grain boundaries, and spreads 
autocataly tically  over the  grain surfaces. The wt. 
of Fe dissolved from a homogeneous surface by dil. 
H 2S 0 4 is a linear function of the  length of grain 
boundary in the  surface. I t  is therefore concluded 
th a t  the  initial step in corrosion is the  adsoiption of 
the corroding medium a t  grain boundaries or other 
active linear discontinuities, such as the boundary 
between the  Pe and  an  indifferent substance of high 
surface tension, e.g., paraffin wax. I t  is suggested 
th a t  in rusting the H 20  is adsorbed and  the  OH is 
draw n into a closer resonance union w ith the Pe 
than  w ith the  H , which leads to  the  form ation of 
Fe(OH)2. In  presence of H 20 2 the active centres 
are blocked by adsorbed O, formed by a  m inute 
decomp, of H 20 2, the  adsorption of H 20  thus being 
prevented. An Fe surface which is not homo­
geneous, i.e., has been insufficiently polished, or 
contains cavities, is a ttacked  by H 20 2 a t once, 
presum ably because i t  possesses centres sufficiently 
active to  adsorb I I20  as well as 0 . R . C u t h il l .

R e a c tio n s  b e tw e e n  g a s  a n d  so lid . I .  V elocity  
of a b s o rp tio n  of m o is tu re  b y  q u ic k lim e . T. 
A o n o  (Bull. Chem. Soc. Japan , 1931, 6, 294— 301).— 
The velocity of absorption of H 20  from dam p air 
by  CaO has been studied under various conditions 
of hum idity  and  tem p. The first product of the 
reaction is Ca(OH)2, which then  adsorbs more H„0.

I ) .  R .  D u n c a n !
D e c o m p o sitio n  of h y d ro g e n  p e ro x id e  b y  t r a c e s  

of m e ta l l ic  s a l ts .  H . T a t u  (Tib'a, 1931, 9 , 473— 
477).— Ca salts had practically  no effect. In  neutral 
solution the decomp, after 21 days w ith additions of
0-05 or 0-10 g. per litre  (2-5% H 20 2), respectively, of 
m etals was : Cu 72-4, 76-4; Mn 43-2, 49-6; Pe 504 , 
66-4%. In  acid solution i t  w a s : Cu 38-4, Mn 22, 
Pe 81-2%. In  alkaline solution decomp, in presence 
of Mn is practically  complete in  20 min.

C h e m ic a l  A b s t r a c t s .
In te ra c tio n  b e tw e e n  c o p p e r  o x ide  a n d  n e u tr a l  

s a l t  so lu tio n s . M. P . V. I y e r  (J. Ind ian  Chem. 
Soc., 1931, 8, 613—618).—W hen CuO is shaken w ith 
neu tral salt solutions, OH' is adsorbed prim arily  and 
the  complex reacts w ith th e  neutral sa lt w ith  the 
liberation of alkali. The to ta l am ount of alkali 
liberated is 1-3904 X 10~6 g.-ion per g. of CuO. The 
nature  of the  cation has little  influence on the am ount 
of alkali liberated, bu t the  valency of the  anion is 
im portan t and follows the seriesS04" > C l '> N 0 3'. The 
liberation of alkali is closely connected w ith the  
electrokinetic behaviour of CuO in contact w ith 
different electrolytes. E . S. H e d g e s .

C a ta ly tic  e ffec t of fe r r ic y a n id e  in  th e  o x id a tio n  
of u n s a tu r a te d  c o m p o u n d s  b y  o x y g en . G. P .
W r ig h t . J . B. C o n a n t , and S. E. K a m e r l in g  (J. 
Biol. Chem., 1931, 94, 411—413).—In  N a2C 03 
solution oleic acid is no t oxidised by ferricyanide in 
th e  absence of 0 2, neither is ferrocvanide oxidised 
by  0 2 in  the same medium. The cataly tic  oxidation
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of oleic acid (A., 1931, 75S) is therefore no t a  cyclic 
process, in  which the  la tte r  reduces ferricyanide, and 
the ferrocyanide produced is re-oxidised. The oxid­
ation m ay be a  chain reaction in itia ted  by ferricyanide.

'  A. Co h e n .
C o n s titu tio n a l fa c to rs  c o n tro ll in g  p ro to tro p ic  

c h a n g e s  in  c a rb o n y l c o m p o u n d s . I .  R e la tiv e  
sp eed s  of e n o lis a tio n  of ac e to n e  a n d  b ro m o -  
ace to u e  a n d  th e  e ffec t of th e  a c id  c a ta ly s t .  E . D.
H u g h e s , H . B. W a t so n , and E . D. Y a t e s  (J.C.S., 
1931, 331S—3324).—The mechanism of brom ination 
is the  same for bromoacetone and COMe2, so velocity 
m easurem ents give the speed of enolisation. This is 
greater for the  Br-com pound in  absence of catalyst, 
but is fa r less accelerated by acid. On the  assum p­
tion th a t  enolisation involves (a) ionisation of an 
a-H atom  and  (b) co-ordination of the  CO-oxvgen 
with H 20  or H 30*, the  two effects are explained by 
electron d rift; the  B r favours process (a), b u t hinders 
the co-ordination w ith a  positive group.

C. W . D a v ie s . .
S o -ca lled  a u to x id a tio n  of cy s te in e . C. A. 

E l v e h je m  (Science, 1931, 74, 568— 569).—A criticism 
(of. A., 1931, 1246). The so-called autoxidation  of 
cysteine m ay be due to  th e  presence of Cu.

L. S. T h e o b a l d .
R e a c tio n  of ac tiv e  n i tro g e n  w ith  h y d ro g e n  

a to m s  a t  m e ta l  su rfa c e s . J .  K . D ix o n  and W. 
S t e in e r  (Z. physikal. Chem., 1931, B , 14, 397—406; 
cf. A., 1930, 1378).—The form ation of N H 3 from 
active H  and N  is greatly  accelerated by an Ec, Ni, 
or Cu surface, whereas the  ra te  of form ation of N 2H , 
is considerably reduced. The m ost satisfactory ex­
planation  of the  reaction is th a t  some of the  adsorbed 
H  atom s recombine, bu t others react w ith  N  atom s 
impinging on the  surface from outside, N + H = N H . 
The N H  mols. then undergo the  reactions N H + H 2=  
N H 3, N H + N H = N 2+ H „, N H + H = N + H „  N H +  
N = H + N 2, N H + H = N H 2, of which the  first is the  
m ost probable, and the  N H 2 form ed in  the  last reacts 
as follows: N H 2+ N H 2= N 2H 4, N H 2+ H = N H 3. The 
yield of N H 3 is" independent of th e  area of cata lyst 
surface. R . Cuthtll.

O x id e  h y d ra te s  a n d  ac tiv e  o x id es . X L V II. 
A ctiv e  s ta te s  of m e ta l l ic  o x id e s . E. R o s e n - 
k ran z  (Z. physikal. Chem., 1931, B , 14, 407— 412; 
cf. A., 1931, 1235).—The ac tiv ity  in  catalysing the 
decomp. of MeOH and of aq. A gN 03 of ZnC20 4 which 
has been p a rtly  converted into ZnO by  heating is 
not a  linear function of the  ZnO content, bu t m ay 
pass through a m ax. and fall again as the  proportion 
of ZnO increases. These observations are taken  to  
m ean th a t  the ZnO formed directly  from the  ZnC20 4 
is unstable, and passes through a  series of sta tes of 
differing ac tiv ity  before reaching the  final stable 
s ta te . " R . Cu t h il l .

B la n c ’s a lu m in a . N. P a r r a v a n o  (Mem. R . 
Accad. I ta h , 1930, 1 ;  Chem. Zentr., 1931, i, 2521; 
of. A., 1930, 437).—A120 3 obtained by prolonged h ea t­
ing of A1C13,6H20  a t  3~50— 450° (Blanc’s alum ina) is a 
good ca ta lyst for converting E tO H  into E t20 . E tO H  
is unchanged, however, when A120 3 in which the at. 
distances have been reduced by  heating is used.

L. S. T h e o b a l d .

C a ta ly tic  o x id a tio n  of s u lp h u r  d io x id e  in  th e  
p re se n c e  of t in  v a n a d a te . E. B. M a x t e d  and 
N. J .  H a s s id .— See B „ 1932, 20.

[C a ta ly tic ] p r e p a ra t io n  of a c e tic  a c id  f ro m  
m e th y l  a lco h o l a n d  c a rb o n  m o n o x id e . E . A.
S h il o v .—See B., 1932, 12.

[C a ta ly tic ] sy n th e s is  of m e th y l a lco h o l f ro m  
c a rb o n  m o n o x id e  a n d  h y d ro g e n  u n d e r  p r e s s u re .
Y. A. P l o t n ik o v  and K . N. I v a n o v .—See B., 1932, 
11 .

O x id a tio n  of e th y l a lco h o l b y  a i r  in  p re se n c e  
of c a rb o n -c o p p e r  c a ta ly s ts . Ma r t in e a u  (Compt. 
rend., 1931, 193, 1189— 1192).—A catalyst prepared 
b y  action of aq. N H 3 on an  in tim ate  m ixture of C with 
Cu hydroxide or carbonate, drying a t  140°, and h ea t­
ing a t  250° in  a covered vessel to  liberate Cu, brings 
about oxidation of E tO H  to  MeCHO by air a t  63°, 
the  m ax. cataly tic  ac tiv ity  being observed w ith a 
ra tio  Cu : C of 1 :2 —3 according to  the  tem p. 
A ctivated C or Cu alone or in adm ixture does not 
bring about the  oxidation below 110°.

H. A. P igg o tt .
C a ta ly tic  o x id a tio n  of e th y l a lco h o l. A. R . 

D a y  (J. Physical Chem., 1931, 35, 3272—3279; cf. 
A., 1930, 1381).—In  the  vapour-phase oxidation of 
E tO H  w ith a  Ag ca ta ly st the  presence of a  small 
q uan tity  of Sm20 3 in  the  ca ta ly st slightly increases 
the  yield of MeCHO a t a low catalyst tem p. Higher 
yields were obtained in  a  one-step oxidation than  
have previously been a tta ined  by sim ilar methods. 
The yield was 79-5% w ith  a  catalyst a t  370° con­
tain ing 2-7858 g. Ag and  0-0075 g. Sm20 3.

F . L. B r o w n e  (c).
V a p o u r-p h a se  e s te r if ic a tio n  in  p re se n c e  of 

s il ic a  g e l. H. C. T id w e l l  and  E. E . R e id  (J. 
Amer. Chem. Soc., 1931, 53, 4353—4358; cf. A., 1924, 
ii, 667).—The esterification of E tO H  and AcOH has 
been studied a t  150—300°. The lim iting conversion 
obtained w ith an  equimol. m ixture of alcohol and 
acid was approached from the  o ther side of the  
equilibrium  point by the  hydrolysis of an ace ta te-H 20  
m ixture, th e  average conversion being about 85% a t 
150° and 75% a t  300°. These d a ta  indicate th a t  the 
equilibrium const, varies somewhat with temp.

C. J .  W est  (c).
B e ry lliu m . I I I .  E le c tro ly s is  of so lu tio n s  of 

b e ry ll iu m  c o m p o u n d s  in  l iq u id  a m m o n ia .
H. S. B ooth  and G. G. T o r r e y  (J. Physical Chem., 
1931, 35, 3111— 3120; cf. A., 1931, 1249).— Be ob­
tained by electrolysis of solutions of BeCI, or B e(N 03)2 
in  liquid N H 3 is so pure th a t  i t  can be dissolved in 
ordinary reagents only w ith difficulty. The decomp. 
voltage of the  BeCl2 solution is approx. 3-5 volts.

I. J . P atto n  (c).
E le c tro d e p o s itio n  of m e ta ls  f ro m  a n h y d ro u s  

a m m o n ia .  H . S. B ooth  and  M. M e n a h e m  (J. 
Phvsical Chem., 1931, 35, 3303—3321).—Cu, Ag, Au, 
He, Zn, Cd, Hg, Tl, Sn, Pb, As, Cr, Mn, Fe, Ni, Co, 
Pd, and P t  can be successfully deposited from anhyd. 
N H 3 solutions a t  the  b. p. Al, Thy Bi, Sb, Mo, and 
W  do no t deposit either a t  the  b. p. or a t  room tem p, 
under pressure. A cell for high-pressure electro­
deposition is described. R . H . Ch e r r y  (c).
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E le c tro d e p o s itio n  of i ro n , c o p p e r , a n d  n ic k e l  
a llo y s  f ro m  cy an id e  so lu tio n . I .  L. E . S to ut  
and C. L. F a u s t .— See B., 1932, 66.

E ffec t of m e rc u ry  in  z in c  cy an id e  p la t in g  s o lu ­
tio n s . M. d e  K . T h o m p s o n  and  W. E . C h a r l e s . 
— See B., 1932, 66.

S ta b ili ty  of c a d m iu m  cy an id e  p la t in g  s o lu ­
tio n s . S. W e r n i c k .— See B., 1932, 67.

R e a c tio n  a t  th e  q u in h y d ro n e  e le c tro d e  in  
m e th y l  a lco h o l. A. M a c f a r l a n e  (J.C.S., 1931, 
3212—3218).—The ra te  of fa ll in  potential of the 
quinhydrone electrode in  M eOIi solutions of HC1 is 
explained by a  slow oxidation of the HC1 to  Cl2 by 
dissolved 0 2. This is followed b y  su b s titu tio n : 
Cl2+ Q — >-HCl+QCl, and  QCl-f-HQ^±= HQC1+Q, 
where Q and  H Q  are respectively benzoquinone and 
quinol. ” C. W . D a v i e s .

R e a c tio n s  in  th e  b r u s h  d is c h a rg e . A. P .
D a v i s  ( J .  Physical Chem., 1931, 3 5 ,  3330—3352).— 
COMe2 is entirely converted into gaseous products, 
the  principal reaction being COMc2= C 2H „+C O  ; H 2, 
C2H 4, and C2H 2 are formed by  decomp, of the  C2H 6. 
The COMe2 undergoes little  condensation, b u t yields 
keten by pyrolysis. From  C0H G, which forms gas 
m uch more slowly th an  COMe2, there are obtained a  
resinous substance, (C8H,,)n, and  P h 2, w ithout, how­
ever, the H  elim inated in  the  form ation of these 
compounds appearing as such in  the  products of 
reaction. R .  H . C h e r r y  ( c ) .

C h e m ic a l a c tio n  in  th e  g lo w  d is c h a rg e . V III . 
E ffec t of ca th o d e  m a te r ia l .  P . D. IC u e c k  and A. K .  
B r e w e r  (J. Physical Chem., 1931, 3 5 ,  3207— 3213; 
cf. A., 1931, 919).—The rate  of synthesis of H 20  and 
of N H 3 in the negative glow is in  general directly  
proportional to  th e  normal cathode falls of poten tia l 
for the  various m etals used as cathodes, which is 
a ttrib u ted  to  an  increase in positive ion production 
w ith  increased electron acceleration. The anode 
m aterial has no effect on the ra te  of reaction.

P. H . E m m ett  (c).
C h e m ic a l a c tio n  of th e  e le c tr ic  d is c h a rg e . V. 

In flu en ce  of th e  n a tu re  of th e  e le c tro d e s  o n  th e  
p ro d u c tio n  of n i t r ic  o x id e  in  th e  e le c tr ic  a r c .  E . 
B r e n e r , J . C o r b a z , and  C. W a k k e r  (Helv. Chim. 
Aota, 1931,14,1307— 1314).— B y coating the p latinum  
electrodes w ith paraffin m ixed w ith B aC 03 or CaC03, 
and heating, adherent oxide deposits are obtained 
and the  yield of NO (per kv.-am p.-hr.) is increased by
20— 40%. N i electrodes could no t be similarly 
covered. W ith  a  Li phosphate deposit the  increase 
of yield is up to  71%. The yields obtained w ith Cu 
and Ag electrodes are increased by  50— 70% if the 
electrodes are alloyed w ith  Li or Ca (0-8—4% ).

H . F . G e l l b e .
P h o to c h e m ic a l k in e tic s  o f h y d ro g e n -c h lo r in e  

re a c tio n . F o rm a tio n  of h y d ro g e n  c h lo r id e  on  
a b s o rp tio n  of l ig h t  in  th e  b a n d e d  re g io n  of th e  
c h lo r in e  sp e c tru m . E . H e r t e l  (Z. physikal. Chem., 
1931, B , 14, 443—456).—The reaction velocity is 
given by  < & /d i= itH 2][Cl2]{n[H2]+ p[C l2]+g[HCl]}, 
where n —1, p —3, and g = 0 6, which becomes 
(ix /d /= b 1[H2][Cl2]2 when there is a  great excess of 
Cl2, and dz/di=A-2[H2]2[Cl2] when th e  H 2 is present

in g rea t excess. The yield per quantum  is of the  
order of 104— 10s. 0 2 re tards tho reaction, tho velo­
city equation becoming da:/di=={&[Cl2]2/(0 2l}{n[H2]-}- 
p[Cl2] + 3[HCl]}. The general velocity equation m ay 
be deduced by  assuming th a t  the  prim ary reaction 
is the  form ation of excited Cl2 mols. by absorption 
of light. A sm all fraction of these is dissociated by 
im pact w ith H 2, Cl2, and  HC1 mols., the  efficiencies 
of which in effecting dissociation are in  the  ratio  
1 :3 :0 - 5 .  The Cl atom s then  react as fo llow s: 
C 1+H 2= H C 1 + H , H + C L =H C 1+C 1. If  O, term in­
ates th e  reaction chains "by combining w ith the  H  
atom s, th e  observed velocity equation is accounted 
for. R . Cu t h il l .

P h o to c h e m ic a l fo rm a tio n  of ozone s e n s i t is e d  
b y  z in c  o x id e . G. J u n g  and E . ICu n a u  (Z. physikal. 
Chem., 1931, B , 15, 45—50).—The photochemical 
form ation of 0 3 from 0 2 in  presence of ZnO (B., 1922,
392) occurs only when the ZnO has been prepared 
by  ignition of Z n(N 03)2 and  contains a  little  unde­
composed n itra te . Z n(N 03)2 sensitises the  reaction 
if hydrated , b u t no t if anhyd. The sensitisation has 
no relation to  the visible luminescence of ZnO.

R . Cu t h il l .
R e a c tio n  5A s20 3 — >- 3A s20 5+ 4 A s  a s  a  p y ro -  

c h e m ic a l a n d  p h o to c h e m ic a l p ro c e s s . G. G.
R e is s a u s  (Z. angew. Chem., 1931, 44, 959—962).— 
The mechanism of the  therm al conversion of arscnite 
in to  arsenate is invariably based on the  reaction 
5A s20 3— >-3As20 5+ 4A s, and does n o t involve direct 
oxidation by  atm . 0 2. In  air, As2Oa is formed 
subsequently from  the As liberated, and then  under­
goes fu rther decom p.; th e  As thus acts as an  0  
carrier. B y heating As20 3 or an arsenite under 
pressure or in  vac., pure As m ay be prepared. Com­
m ercial P b  arsenite, as well as specimens prepared 
by  ordinary m ethods in  the  laboratory, are no t 
photosensitive, b u t a  d ry  m ixture of PbO and  As20 3 
is rem arkably sensitive, As being liberated in  the  
reaction. I t  is probable th a t  tho  sa lt as ordinarily 
prepared is 3P b(0H )2,As20 3, since if it  is prepared 
from  A s20 3 and PbO" in  the  “ n ascen t” s ta te , e.g., 
by heating Pb(O H )2 w ith As20 3 and dil. N aO II 
solution, it  is photosensitive. No other metallic 
arsenite has been found to  be photosensitive.

H . F . G il l b e .
P h o to g ra p h ic  e m u ls io n  ; s i lv e r  io n -g e la t in  

e q u il ib r iu m . B. H . Carro ll and  D. H u b b a r d  
(Bur. S tand. J .  Res., 1931, 7, 811—825).—M easure­
m ents of the  equilibrium  between Ag' and gelatin  by  
m eans of a  Ag electrode have shown a strong selective 
com bination of Ag' w ith gelatin. In  the  photographic 
emulsion, th e  gelatin  m ay cause large changes in 
[Ag']. No com bination of gelatin w ith  Ag(NH3)2' was 
observed. Prolonged washing of A gB r- or AgCl- 
gelatin emulsions causes appreciable hydrolysis of 
th e  Ag halide, leaving an  excess of Ag in  com bination 
w ith the gelatin. E , S. H e d g e s .

C h e m ic a l re a c tio n s  in d u c e d  b y  l ig h t .  I I I .  L.
V ecch iotti and  G. Za n e t t i  (Gazzetta, 1931, 61, 
798—802).—In  a m ixture of PhMe and  P h N 0 2 after 
exposure to  sunlight for 5 m onths iD a  sealed tube 
N H 2P h and azoxvbenzene are found in  addition to  
BzOH and p-am inophenol (A., 1930, 1180). The
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mechanism of the reaction is explained. No reaction 
is caused by the  sun’s heat when light is excluded.

E . E . J .  M a h l e r .
D a n g e r  of e x p lo s io n  of a lk a l i  c h lo ra te s , e sp e ­

c ia lly  s o d iu m  c h lo ra te , f ro m  s tro n g  m e c h a n ic a l  
sh o c k s . L e n z e , M etz , and  R u b e n s  (Jahrb . Chem.- 
tech. R eichsanst., 1931, 8, 1— 3; Chcm. Zentr., 1931, 
i, 2446).—P u re  NaC103 and KC10;iare not exploded by 
intense blows or by  rubbing. In  contact, b u t no t 
necessarily mixed, w ith inflammable org. m atte r 
explosions can be produced by such means.

L . S . T h e o b a l d .
P r in c ip le s  of g e n e tic  d e v e lo p m e n t of m a te r ia l .

V I. R e a c tio n s  w ith in  s m a ll  b o d ie s . C o p p e r 
co m p le x e s . V. K o h l s c h ü t t e r  [w ith H . N it -  
sch m an n ] (Helv. Chim. Acta, 1931, 14, 1215— 1246). 
—The influence of tem p, and eoncn. on th e  reaction 
between Cu and C20 4"  has been studied, together 
w ith the  effect of the  subsequent gradual addition of 
one of the  reactan ts. The varieties of appearance 
and  particle size of the ppts. are described. The pptn . 
is accelerated by H 2S 0 4, w ithout change of the cryst. 
form, bu t o ther additions cause a change of form. 
Some of the  ppts. appear as somatoids, others as 
well-defined crystals, and  others as am orphous 
powders, b u t the  X -ray  diagram s are all identical. 
The som atoids are probably developed from gel 
droplets, and the same m ay be true  of the  cryst. types, 
although the  form ation of these from the  somatoids 
has not been observed. The production of the various 
form s is no t a  progressive process; each form is 
produced independently from the  original m aterials. 
Form ation of Cu(OH)2 from  the  somatoids takes 
place w ithout change of form, b u t th e  cryst. forms 
are destroyed during th is process ; som atoid Cu(OH)2 
m ay be reconverted into som atoids of CuC20 4. If 
th e  C u (O H )2 is trea ted  w ith 10% H 20 2, ancl the  
resulting C u02,H 20  reconverted into Cu(OH)2, a 
m uch more reactive m aterial is obtained, owing to 
destruction by  th e  H 20 2 of the central s truc tu re  of 
th e  somatoid. Similar experim ents have been made 
w ith  C u (O H )2 derived from  sclionite and from basic 
n itra te  and carbonate. The com parative catalytic 
activities of specimens of Cu(OH)3 of different origins 
on th e  decomp, of H 20 2 have been determ ined; the 
ac tiv ity  is governed, no t m erely by  th e  particle size, 
bu t also by  the  in ternal s truc tu re  of th e  particles; 
i t  is scarcely influenced by  the  natu re  of the  envelope. 
The ac tiv ity  of the som atoids diminishes as the  par­
ticles age, owing to  s truc tu ra l changes, and  is altered  
also by  destruction  of th e  in ternal orientation by  
mechanical means. The reaction involycs th e  re ­
versible form ation of a  Cu peroxide. The general 
na tu re  of reactions w ith in  sm all particles, as opposed 
to  reactions a t  th e  surface and  in  the  bulk of the  
m aterial, is discussed. H . F . G t l lb e .

C o m p a r is o n  of c o p p e r  o x a la te  a n d  p o ly ­
m e th y le n e  p re c ip i ta te s .  H . W . K o h l sc h ü t t e r  
(Helv. Chim. Acta, 1931, 14, 1246— 1249).—A dis­
cussion of the  preceding paper in  relation to  o ther 
published work (cf., e.g., A., 1931, 198).

H . F . G il l b e .
F lu o ro b e ry lla te s  a n d  th e i r  a n a lo g y  w ith  s u l ­

p h a te s .  I .  N . N. R 1 y (Z. anorg. Chem., 1931,

201, 2S9—300).—A close analogy of fluoroberyllates 
w ith  sulphates is indicated by the  physical properties 
of corresponding salts. Isom orphism  of the  Ba salts 
has been established by  X -ray  analysis. The fol­
lowing cmnpound-s are described : Li2BeF4,H20 , <Jf
1-944; Rb„BeF4, d f  3-243; Cs2B eF4, d f  4-213; 
Tl2BeF4, d f  6-650; BaBeF4, d f  4“ 170; PbB eF4, d f  
6-135; Ag„BeF4 ; N ,H 0BeF4 ; (NMe4)„BeF4; 
NMe4H B eF4. “ " F . L. U s h e r .

A zid es of th e  a lk a lin e -e a r th  m e ta ls .  H a i d , 
Go etze , S el l e , K o e n e n , S ch m idt , and  B ec h e r  
(Jahrb . Chem.-tech. R eichsanst., 1931, 8, 102— 108; 
Chem. Zentr., 1931, i, 2447).—An investigation of 
the  explosibility of Ca, Ba, and  Sr azides under 
different conditions shows th a t  Ca azido is a  much 
stronger explosive th an  those of B a and Sr, which 
are approx. equal. D ry B a azide can be transported  
in  cardboard boxes in  quantities up  to  500 g., and 
w ith  a I I20  content of 10% it  is no longer a  dangerous 
explosive. L. S. T h e o b a l d .

S y n th e s is  of [3-calcium  m e ta s i l ic a te  (w o llas- 
to n ite )  b y  a  r e a c tio n  b e tw e e n  so lid s . H . E h r e n -  
b e r g  (Z. physikal. Chem., 1931, B, 1 4 , 421— 434).—  
The form ation of w ollastonite on heating compressed 
pastilles of a m ixture of calcspar and am orphous 
S i0 2 a t 750— 1000° has been dem onstrated  by X -ray  
exam ination. R . C u t h i l l .

H y d ro th e rm a l  sy n th e s is  of c a lc iu m  s ilic a te s  
u n d e r  o rd in a ry  p r e s s u r e .  I I .  S. N a g a i (J. S oc. 
Chem. Ind . Japan , 1931, 3 4 , 418—422b; cf. B., 1932, 
25).—H ydrotherm al trea tm en t of a 3CaO : lS i0 2 m ix­
tu re  for 1 hr. a t  tem p, between 600° and 1100° gives 
3C a0,2Si02 and  2C a0,S i02, th e  proportion of the  
la tte r  increasing w ith rise of tem p, to  approx. 100% 
a t  900°. A 1 : 2 m ixture under these conditions gives 
C a0 ,S i0 2 and  3C a0,2Si02, the  proportion of th e  la tte r  
reacliing 100% between 900° and  1000°, above which 
some 2C a0,S i02 is formed. T reatm ent of a  1 :1  
m ixture for 5 hr. a t  900° and  1000° p a rtly  decomposes 
th e  2C a0,S i02 first formed into a  less basic product, 
w hilst under th e  same conditions 2 : 1 and 3 : 1 m ix­
tures yield 2C a0,S i02 alm ost exclusively.

N. H. H a r t sh o r n e .
D e c o m p o sitio n  of t r ic a lc iu m  s ilic a te  in  th e  

te m p e r a tu r e  r a n g e  1 0 0 0 — 1 3 0 0 ° . E. T . Ca r lso n  
(Bur. S tand. J .  Res., 1931, 7, 893—902).—The de­
comp. of 3C a0,S i02 in to  2C a0,S i02 and  CaO, m easured 
by determ ining th e  free CaO, is g reatest a t  about 
1175°; a t  1300° i t  is alm ost negligible. The decomp, 
appears to  be au tocataly tic , the  ra te  being increased 
by th e  presence of CaO or 2C a0 ,S i02. Exposure to  
m oist air prom otes th e  decomp. Freshly-ignited 
3C a0,S i02, containing a mm. am ount of free CaO, 
decomposes very slowly, Gypsum accelerates the  
decomp., probably through th e  form ation of CaO by 
dissociation. E . S. H e d g e s .

C a lc iu m  c h ro m o - , se len io -, a n d  su lp h o -a lu -  
m in a te s .  (Ml l e .) F oret  (Compt. rend., 1931 ,1 9 3 ,  
1423—1425).—The double salts 
3CaO,Al2O3,3CaA2,30H2O, where A = C r0 4, S e04, or 
S 0 4 (cf.“A., 1915, ii, 50), are obtained by  m ethods 
sim ilar to  those previously described (cf. A., 1930, 
1386, 1537). On mixing clear solutions of calcium
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alum inate, CaA2, and  Ca(OH)„ the cryst. double salt is 
pp td . [CaO]should be >3[A1.,03], [CaA„]<30[ALO3], 
[CaCrOJ <0-05M , and [CaSeO j -fcO-32Ji. The phase 
relations are discussed. C. A. Sil b e r r a d .

D o u b le  c o m p o u n d  of a lu m in iu m  c h lo rid e  w ith  
h y d ro g e n  cy an id e . L. E . H in k e l  and R . T. D u n n  
(J.C.S., 1931, 3343).—HCN and  finely-divided A1CI3 
give the  compound A1C13,2HCN as a  white solid 
unstable in  m oist air and  sol. in d ry  E t20 .

C. W. D a v ie s .
D o ub le  su lp h a te s  of m e ta ls  of th e  r a r e  e a r th s  

a n d  of th e  a lk a l i  m e ta ls .  X IV . S u lp h a te s  of 
p ra s e o d y m iu m  a n d  s o d iu m . P . Za m b o n in i and 
S. R esta in o  (A tti R . Accad. Lincei, 1931, [vi], 14,
09—71; cf. A., 1930, 1387).—The solubility isotherm  
a t  25° shows th a t  only two double sulphates are 
formed, P r2(S04)3,Na2S 0 4,2H20  and 
4Pr2(S04)3,5Na2S 0 4,8H20 . Some properties of these 
compounds are described. 0 . J .  W a l k e r .

T h e r m a l  d e c o m p o s itio n  of th e  o x a la te s  a n d  
n i t r a te s  of la n th a n u m , c e r iu m , p ra s e o d y m iu m , 
n e o d y m iu m , a n d  s a m a r iu m  in  a n  a tm o s p h e re  
of c a rb o n  d io x id e . T. S o m iya  and  S. H ir a n o  (J. 
Soc. Chem. Ind . Jap an , 1931, 34, 459— 461 b ).— D e­
comp. proceeds according to  the  schemes 
M2(C20 4)3,«H 20 — >M,(C.,04)3— ->[M.,(C20 3)3T— X 
[M ,0.„2C02]-^->M o0 3,C 02— xM 20 3,andM (N 03)3— X 
M 0(N 03)— xM 20 3,C 02— XM20 3, where M is La, Pr, 
Nd, or Sm. The tem p, of decomp, of M20 3,C 02 rises 
w ith increasing basicity of M. Ce2(C20 4)3,9H20  and 
Ce(N03)3 are converted into C a02.

N .“H . H a r t siio r n e .
A c tiv a tio n  of c a rb o n  b y  m e a n s  of c a rb o n  

d io x id e . P . P . K o sa k e v it sc h  and M. A. I sm ailov  
(Kolloid-Z., 1931, 57, 294—302).—The activation  of 
C by  C 02 is g reatest a fter a certa in  duration  of 
trea tm en t, fu rther trea tm en t reducing th e  activ ity . 
The optim al duration  is decreased by rising tem p, 
and  increasing velocity of the  C 02 stream . Differ­
ences in the  behaviour of sugar- and wood-charcoals 
can be ascribed to  the  varia tion  of ash content and 
porosity. Small quantities of A120 3 accelerate the  
reaction between C and C 02, b u t greater am ounts 
have less influence, probably through forming a pro­
tective film. E. S. H e d g e s .

H a lo g e n  c o m p o u n d s  of n o n -m e ta ls . I .  S ilico n  
te t r a b ro m id e . I I .  B o ro n  t r ib ro m id e . E .  P o h - 
l a n d  (Z. anorg. Chem., 1931, 201, 265— 281, 282—  
288).—I. SiBr4 exists in a  tetragonal modification, 
m. p. 2-4°, and a cubic, m. p. 5-2°. Density, refrac­
tive index, and hea t of form ation have been redeter­
mined, and  th e  chemical behaviour tow ards various 
compounds has been studied.

II . Physical consts. of BBr3 have been redeterm ined 
and its  chemical reactiv ity  has been examined. Com­
pounds BBr3,HCN, m. p. 70°, and  BBr3,AgCN, ind i­
cating the  co-ordination no. 4 for B, have been 
prepared. F . L. U s h e r .

T ita n iu m  n i t r id e .  S. U m ez u  (Proc. Im p. Acad. 
Tokyo; 1931, 7, 353—356).—W hen fine-grained TiO, 
was heated w ith  C in  a slow stream  of N 2 a t  different 
tem p, for 1— 4 hr., the  %  reduction to  Ti20 3 reached 
a  m ax. of about 43 a t  1100°, above which it  decreased

and the  %  form ation of TiN increased to  abou t 90 
a t  1300°. These yields were lower when a coarser 
T i0 2 was used. TiO is m uch more readily converted 
into TiN  by a stream  of N 2 th an  is Ti20 3.

N. H . H a r t sh o r n e .
A ctio n  of a m m o n ia  a n d  a m in e s  o n  g e rm a n iu m  

te tra io d id e . T. K a r a n t a ssis  and L . Capato s 
(Compt. rend., 1931, 193, 1187— 1189).— G el4 is p re ­
pared by dissolving G e02 in hot cone. aq. H I, and 
crystallising the  evaporated product from  CHC13. By 
passing N H 3 into, or adding liquid N H 2E t or a  CC14 
solution of the  o ther amines to , a  CC14 solution of G el4 
the  following compounds are obtained : GeI4,8NH3 ; 
GeI4.6N H „Et; G eI.,10N H Et„; GeI4,5N Et3; 
GeI4,4NH2P h ; GeI4,6(o-)CGH >Ie-N H 2 ; and  
GeI4,10C9H -N . All are white cryst. powders except 
the  quinoline compound, which is yellow.

G. A. S il b e r r a d .
P r e p a r a t io n  of le a d  d isu lp h id e  b y  re a c tio n  

b e tw e e n  le a d  m e rc a p tid e s  a n d  s u lp h u r .  W. E. 
D u n c a n  and  E. Ott  (J. Amer. Chem. Soc., 1931, 53, 
3940—3949; cf. A., 1930, 1405).—Lead disulphide, 
PbS2, a  brown solid, is formed by the  action of S on 
sec.-butyl Pb m ercaptide in CGH 6 solution, th e  ratio  
S : Pb being greater th an  7. I t  decomposes in to  PbS 
and S a t  room tem p., and w ith HC1 yields H„S2.

M. G. Moore (c).
L ead  s u b o x id e . P . P ascal  and P . Mi n n e  (Compt. 

rend., 1931, 193, 1303— 1305).—T h at the  product 
obtained by the  decomp, of PbC20 4 in  vac. a t  275° 
(cf. A., 1917, ii, 141) is P b20  is confirmed by  the  fact 
th a t  the  m agnetic susceptibility ( X 10°) thereof is 
-0 -0 9  as com pared w ith -0 -1 2  and  —0-19, the  
susceptibilities of Pb and PbO, respectively. R educ­
tion  of PbO by N H Ph-N H 2 (cf. A., 1928, 721) yields 
a m ixture of P b  and  P b 20 . C. A. S il b e r r a d .

M e c h a n ism  of p re c ip ita t io n  p ro c e sse s . V II . 
T h io c y a n a te  c o m p o u n d s  of lep d . Z. K a r a o - 
g lanov  and B. S ago rtsciiev  (Z. anorg. Chem., 1931, 
202, 62— 72).—P ptn . of ICCNS solution w ith  a  10% 
excess of Pb(OAc)2 solution yields, irrespective of 
concn. and tem p., Pb(OH)CNS; in acid solution, or 
if the ra tio  Pb(OAc)2 : KCNS is less th an  2, Pb(CNS)2 
is pp td . If Pb(CNS)2 is boiled w ith N H 4OAc solu­
tion, Pb(OAc)CNS, and  u ltim ately  Pb(OII)CNS, are 
formed. The la tte r is stable a t  50—60°, bu t is partly  
hydrolysed by H 20  a t  100° and in sunlight i t  slowly 
decomposes into PbS. The solubility of Pb(CNS)2 
a t  25° is 0-5347%, and  is 25 times th a t of Pb(OH)CNS. 
The p p t. obtained w ith H 2S 0 4 and  Pb(CNS)2 always 
contains C N S '(0-7— 1-3%), bu t the q u an tity  diminishes 
w ith tim e. ’ Solutions of Na.,C20 4 and Pb(CNS)2 yield 
alm ost pure PbC20 4, b u t th e  pp t. gradually  absorbs 
a  considerable q u an tity  of CNS' from the solution; 
a  com pound Pb(CNS)2,PbC20 4 is form ed under cer­
ta in  conditions. H . F . G il l b e .

F o rm a tio n  of f lu o ro p h o sp h o r ic  a c id  f ro m  
p h o s p h o r ic  a c id  a n d  a q u e o u s  h y d ro f lu o r ic  a c id .
W. L an g e  and G. St e in  (Ber., 1931, 64, [B], 2772— 
2783; cf. A., 1929, 764).—The equilibrium  H 3P 0 4-f  
H F = ^  H 2P 0 3F + H 20  has been investigated a t  20° 
by w ithdraw al of aliquot portions of the  m ixture 
after definite intervals, neutralising, and cautiously 
adding dil. A gN 03, w hereby Ag3P 0 4 is exclusively
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and  quan tita tively  pp td . In  H 20  the equilibrium  is 
independent of the  use of anhyd. or 90%  H 3P 0 4. 
Increasing am ounts of H 20  in itially  decrease the 
form ation of H 2P 0 3F  to  an  unusual ex ten t, bu t below 
a  certain concn. (initially about 60%  H 3P 0 4) fu rther 
addition of H 20  has no unusual ac tiv ity  and  appears 
to  influence the  equilibrium  in accordance w ith the  
law of mass action. W ith  increasing am ounts of 
41%  H F  there is in itially  increase in the  am ount of 
H 2P 0 3F  formed from anhyd. H 3P 0 4. A t a  definite 
concn. the  increase ceases abrup tly  and subsequently 
th e  am ount of H 3P 0 4 decreases slightly and  then  re ­
mains const. I t  appears th a t  conc. H 3P 0 4 contains 
a modification (? neutral, undissociated mols.) which 
reacts w ith H F  according to  an  unknow n law and 
passes when diluted w ith I I20  into o ther forms 
(? ions) of which a t  least one reacts w ith H F  accord­
ing to  the  law  of mass action. W ith  K H 2P 0 4 and 
increasing am ounts of 41%  H F  the  P 0 3P" concn. 
increases slowly and  ultim ately  becomes const. 
N a4P 20 7 and  H F  yield H 2P 0 3F, bu t i t  rem ains 
undecided w hether reaction is due to  th e  P 20 7 ion 
or w hether hydrolysis precedes the  change. K F  and 
K H 2P 0 4 do not react in  dil. or conc. solution or in 
alkaline solution, The bimol. nature  of the  change 
H 3P 0 4+ H F ^ = =  H 2P 0 3F + H 20  is established, b u t the 
equation is regard"ed as purely schem atic, since in 
solutions of conc. H 3P 0 4 and H F  very different types 
of mols. and ions are present which exert m utual 
influence. H . W r e n .

T h e o ry  of th e  s u lp h u r ic  a c id  c h a m b e r  re a c tio n . 
W. J .  Mu l l e r .— See B., 1932, 20.

D e h y d r a t io n  o f  s e le n io u s  a c id .  N . R a e  (J.C.S., 
1931, 3342—3343).—H 2S e03 when kep t over P 20 5 a t 
room  tem p, is converted (completely in  50 days) 
into S e02. 0 . W. D a v ie s .

C h ro m iu m  h a lid e s . I I .  S y s te m  c h ro m iu m -  
io d in e . P r e p a r a t io n  a n d  b e h a v io u r  to w a rd s  
h y d ro g e n  of c h ro m o u s  io d id e . F . H e in  and I. 
W in t n e r -H o ld e r  (Z. anorg. Chem., 1931, 202, 81— 
98).—Pure C rl2, m. p. 790—795°, has been prepared 
by heating electrolytic Cr w ith  an excess of I  in N 2 
or vac. a t  1150— 1200°, and removing the  excess of I  
from  the product by heating a t  200°. Two forms, 
viz., greyish-white and dark  brown, exist. C rl2 has 
an  appreciable decomp, pressure a t  400—700°, b u t in 
presence of a trace of I  vapour th is is strongly 
depressed, and rises only very slowly w ith rise of 
temp. I  reacts w ith C rl2, although no t very readily, 
a t  300°, bu t a  p roduct containing more th an  91% of 
C rl3 could no t be obtained. I  reacts vigorously w ith 
pyrophoric Cr a t  300°, w ith  p artia l form ation (67%) 
of C rl3. A ttem pts to  obtain  decomp, pressure-tem p. 
curves for the two iodides are described.

H. F. Gil l b e .
A c tio n  of h y d ro g e n  su lp h id e  on  c h ro m a te s .

• I I .  H y d ro g e n  c h ro m a te . H . B. D u n n ic l if e  and 
G. S. K o tw a n i (J. Physical Chem., 1931, 3 5 ,  3214—  
3236; cf. A., 1929, 282).—W hen H 2S is passed into 
aq. C r03 the  solution becomes dull purple, th en  dark  
brown, when i t  contains colloidal S and Cr(OH)3, 
C r"‘, sulphate, and  C r03. The sulphate is initially 
ionic, b u t after a  tim e half of i t  has become co­
ordinated, an d  after fu rther action of H 2S a  brown

solid containing a  co-ordinated sulphatochrom ium  
sulphate together w ith  S and Cr(OH)3 separates, the 
C r(0H )3 reacting w ith C r03 to  form an oxide Cr50 9 
or C r02. The liquid phase then  contains S 0 4", 
Cr(OH)3, C r03, and colloidal S. A fter prolonged 
passage of H 2S the  solid phase becomes pale green, 
containing one or more co-ordinated Cr sulphates, 
Cr2(S20 3)3 (probably co-ordinated), S, and Cr(OH)3, 
w hilst the only ion in the  liquid is H S ' or S".

L. K e l l e y  (c).
S y n th e s is  of c h ro m ic  th io c y a n a te  co m p le x e s  

of h ea v y  m e ta ls .  D. M. T sa m a do s and A. C. 
B ouzuazou  (Praktika, 1929, 4 , 113— 117; Chem. 
Zentr., 1931, ii, 208).—The compounds Bi[Cr(CNS)e] 
and Sb[Cr(CNS)6],H20  are described.

A. A. E l d r id g e .
B ro m in e  p e n ta f lu o r id e . O. R u f f  and W . 

M en ze l  (Z. anorg. Chem., 1931, 202, 49—61).—B rF 5, 
m . p . —61-3°, b. p. 40-5°, has been prepared by 
heating B rF 3 w ith F., a t  200°; the  reaction is com­
plete and  th e  yield is about 87-5%. A t room tem p. 
B rF 6 is a  colourless fuming liquid having d 3-496— 
0-00346T; th e  v. p. is given by logI0 p= 8 -0 7 1 6 — 
1677-7/T . I t  reacts explosively w ith I I20 , b u t the 
controlled reaction results in the  production of, prob­
ably, B rO F:i; w ith NaO H  solution, N aF , N aB r0 3, 
N aB r, and  0 2 are formed. The behaviour of a  m ix­
tu re  of B rF 5 and Br on distillation suggests th a t  a 
fluoride lower th an  B rF 3 exists. The action of B rF 5 
on m any elements and  some compounds is described.

H . F . G il l b e .
M a n g a n ic  d i th io c a rb a m a te s .  L. Ca m b i and 

A. Cag nasso  (A tti R . Accad. Lincei, 1931, [vi], 14, 
71—74).—The prep, and properties of the  following 
manganic dithiocarbamates are described : 
(C5H 10NCS2)3M n ; [(C4H 9)2NCS2]3M n ; 
[(C7H 7)2NCS2]3Mn. They are very analogous to  those 
of the corresponding Fein  compounds.

O. J .  W a l k e r .
P o ta s s iu m  rh e n i- io d id e . H. V. A. B r isc o e , 

P. L. R o b in so n , and  A. J .  R u d g e  (J.C.S., 1931, 
3218—3220).—Potassium  per-rhenate w ith excess of 
K I  and  boiling aq. H I  gives on cooling the  compound 
K 2R e I6. This is hydrolysed by H 20 , bu t can be 
reeryst. in solvated form from COMe2. I t  is quite 
stable up to  200°, bu t above 300° in dry  N 2 the 
quan t, reaction K 0R e Ir— >-2KI-)-Re-{-4I occurs.

C. W. D a v ie s .
T e rv a le n t  r h e n iu m  a n d  i t s  b e h a v io u r  on 

o x id a tio n . W. Ma n c h o t , H . S c h m id , and  J . 
D u s in g  (Ber., 1931, 64, [13], 2905—2908; cf. A., 1931, 
810).—R eduction of K 2ReCl6 by Zn and  acid or in 
H 2S 0 4 a t a H g cathode affords evidence of the  exist­
ence of Re111. W ith  air or 0 2 the  solution thus 
obtained gives dark, wine-red liquids in  which Rev 
appears present. In  acid solution K 2ReCl6 does not 
bleach indigotinsulphonic acid or reduce K M n04, 
whereas in  alkaline solution i t  is readily autoxidised. 
The crude brown product obtained by Enke (loc. cit.) 
behaves tow ards oxidation and  reduction like K 2ReClG.

H . W r e n .
F e r ro m a g n e t ic  f e r r ic  o x id e . A. Gir a r d  and

G. Ch a u d r o n  (Compt. rend., 1931,1 9 3 , 1418— 1421). 
—M agnetisation-tem p. curves are given for lepido- 
crocite (a) natural, or prepared (6) b y  slow oxidation
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of Fe(OH)2, (c) by  hydrolysis of N a F e 0 2, (d) by  ru s t­
ing Fe in  a  saline solution, in  air, and in  vac. In  
a ir (b) is dehydrated  a t  about 250°, and  transform ed 
from  ferrom agnetic in to  stable F e20 3 a t  525°. (c) is
dehydrated  a t  about 140° w ith  form ation of a  m ore 
stable ferromagnetic F e20 3 unchanged a t  600°. In  
vac. (a), (b), and (d) are dehydrated  a t  about 250°; 
th e  F e ,0 3 then  begins to  dissociate w ith  form ation 
of Fe30 4 (cf. A., 1930, 1100; 1931, 324).

C. A. SlLBERRAD.
D iffe re n tia tio n  of th e  v a r io u s  fo rm s  of fe r r ic  

o x id e  a n d  h y d ra te d  ox id e . I I I .  H y d ra te d  fe r r ic  
o x id e  f ro m  iro n  p e n ta c a rb o n y l. W . H . A l­
br ec h t  and E. W e d e k in d  (Z. anorg. Chcm., 1931, 
202, 205—208).—F e(0 H )3 m ay be prepared by tr e a t­
ing a solution of Fe(CO)5 in E t20  w ith  aq. I I20 2 and 
ex tracting  th e  m ixture w ith  H 20  ; traces of Fe(CO)5 
m ay be removed w ith E taO. The yellow product 
obtained on u ltra-filtration is the a -h y d ra te ; on ageing 
by heating a t  100° w ith  H 20  i t  becomes red, the  
la ttice  begins to  break down, and th e  m agnetic sus­
ceptibility  increases considerably. The prep, was free 
from Fe11, and the  aged product presum ably con­
ta ined  other hydrates of unknown structure.

H . F . Gil l b e .
M e ta l c a rb o n y ls . X . I ro n  c a rb o n y l h a lid e s . 

W . H ie b e r . 1 .  S u b s ti tu t io n s  in  i ro n  t e t r a c a rb -  
o n y l h a lid e s  [with G. B a d e r  and  K . H i e s ]. 2 . 
T r im e r ic  iro n  c a rb o n y l b ro m id e  [with E . B e c k e r ] 
(Z. anorg. Chem., 1931, 201, 329—336; cf. A., 1931, 
1255).— 1. Fe(CO)4I 2 reacts a t  30° w ith 
EtS*[CH2]2'S E t to  give the  compound 
(EtS*[CH2]2-SEt)Fe(CO)2I 2. B oth  th is and th e  corre­
sponding bromide form red  crystals. The chloride is 
decomposed a t  — 10° w ith  to ta l loss of CO. W ith
o-phenanthrolin cryst. dicarbonyl-o-p>henanthrolin fer­
rous bromide has been prepared, th e  chloride being 
form ed only below —10°.

2. [Fe(CO)4]3 reacts w ith  excess of B r a t  0° to  give 
a  m ixture of 3 mols. of Fe(CO)4B r2 w ith 1 mol. of the  
compound [Fe(CO)3Br2]3. The analogy of th e  carb­
onyl ferrous halides w ith the  corresponding P tu 
compounds is discussed. F . L. U s h e r .

M e ta l c a rb o n y ls . X I. I r o n  c a rb o n y ls  s u b ­
s t i tu te d  b y  e th y le n e d ia m in e  a n d  a  n ew  m o d e  of 
fo rm a tio n  of i r o n  c a rb o n y l h y d r id e . W . H ie b e r  
and F . L e u t e r t  (Ber., 1931, 64, [R], 2832— 2839; 
cf. A., 1931, 1255).— Ethylenediam ine m onohydrate 
and Fe(CO)5 react readily according to  th e  scheme : 
Fe(C 0)5+ C 2H 4(NH2)2,H 20 = F e (C 0 )4H 2+  
N H 2'C2H 4*NH,C 02H, reaction ceasing a t  room tem p, 
a fter separation of th e  carbam ic acid. Fe(CO)4 and 
C2H 4(NU2)2 im m ediately evolve gas and yield a  dark  
red  solution. Reaction depends on th e  dispropor- 
tionations 2Fe(CO)4= Fe(C O )5+Fe(C O )3 and 3Fe(CO)4 
= Fe(C O )5+2Fe(C O )3+C O , these changes being facil­
ita te d  since Fe(CO)5 reacts w ith the  diam ine (see 
above) and  Fe(CO)3 is stabilised by it. In  a  similar 
m aim er compounds containing Fe(CO)2 can arise from 
Fe{C0)4 and  Fe(C 0)3, thus 2Fe(CO)4= Fe(C O )5-j- 
Fe(CO)2-f-CO and  3Fe(CO)3= Fe(C O )5+2Fe(C O )2. 
Addition of H 20  to  the  red solution a t  40° causes 
p p tn . of the compound Fe4(CO),2 en3, im m ediately de­
composed by air to  Fe(CO)4, FeO, and  C„H4(NH2)2.

In  absence of 0 2 decomp, occurs w ith  p p tn . of th e  
stable Fe2(CO)5 en2. I f  a m ixture of Fe(CO)4 and  
C2H 4(NH2)2 is heated a t  60—80°, th e  compound 
F e2(CO)5 en2separates, w hilst Fe(CO)5, sim ultaneously 
produced, undergoes the  “ base reaction.” U p to  
th is  stage, only CO is evolved, whereas a t  higher 
tem p, th e  gas is accompanied by H , in  consequence 
of th e  auto-decomp. of th e  hydride, 2Fe(CO)4H 2=  
Fe(CO)5+Fe(C O )3+ 2 H 2. The final resu lt of the re ­
actions is th a t  only Fe(CO)2 compounds rem ain in  
solution a t  145° which cannot be fu rther degraded 
w ithout complete decomp, and separation of Fe. The 
isolation of the  compounds Fe4(CO),2en3 and  
F e2(CO)4on3 is described. T reatm ent of th e  last- 
nam ed substance w ith dil. acids proceeds according 
to  the  equation F e2(CO)4 en3+ S H + +  Fe(CO )4H 2 Fe + + 
-f-3(en . 2H ++). The volatile hydride is condensed a t  
— 180°. A t room temp, or when passed through 
E tO H  or glycerol i t  is decom posed: 2Fe(CO),H>= 
Fe(CO)B+Fe(C O )3+ 2 H 2. H . W r e n '

P h o s p h id e s  of h eav y  m e ta ls .  I I .  A c tio n  of 
liy p o p h o sp h ite  o n  n ic k e l a n d  c o b a lt s a l ts .  R .
S c h o ld e r  and H . L. H a k e n  (Ber., 1931, 64, [B\, 
2S70—2877).—Reaction between Hi salts and hypo- 
phosphite occurs only in neutral or alkaline solution, 
leading to  m ixtures of N i and N i phosphides, th e  
composition of which varies greatly  w ith experim ental 
conditions. The P  content of the  product is a t  a  
m ax. when th e  final solution is acid. C ontrary to  
P aal (A., 1931, 1374), th e  products are u ltim ately  
sol. in  boiling HC1 or AcOH. Cautious trea tm en t 
w ith HC1 leaves N i2P  as a definite compound, whereas 
trea tm en t w ith  AcOH leaves N i5P 2, transform ed by 
HC1 into Ni2P. Dissolution of. N i2P  in HC1 occurs 
according to  the  equation N i2P + 4 H C l-f3 H 20 =  
2NiCl2+ H 3P 0 3+ 7H . The N i-P  compounds cannot 
be regarded as tru e  phosphides, b u t are interm etallic 
substances. R eaction between Co salts and  hypo- 
phosphite alm ost invariably occurs in  in itially  neu tra l 
or alkaline solution, provided tbe concn. of the  hypo- 
phosphite is sufficiently great, although th e  yields 
from neu tra l solutions are very small in  consequence 
of th e  solvent action of the  liberated acid. H ence 
C o(O A c)2 is m ore suitable th an  th e  Co salts of strong  
acids. I n  alkaline solution in  presence of KCN 
neither Co nor N i is p p td . The best yields of a 
m ixture of Co and Co phosphide is obtained by the  
action of K H 3P 0 2 on a solution of KOH, K  ta rtra te , 
and  C o(O A c)2 in  H sO. The m ixtures are m agnetic, 
more or less readily  autoxidised, and re ta in  H 20  
tenaciously. R eaction w ith HC1 gives CoCl2, H 3P 0 3, 
and  H 2; P H 3 is produced a t  m ost in  traces. R e ­
stric ted  action of acids causes very m arked enrich­
m ent of th e  residues in  P . The existence of in te r­
m etallic compounds CoP, Co3P , and Co4P  or Co5P  is 
probable. H . W r e n .

In d ir e c t  a n a ly s is . E . R in c ii  (Bull. Soc. chim ., 
1931, [iv], 49 , 1465— 1467).—The indirect analysis of 
a m ixture of constituents which cannot be q uan ­
tita tiv e ly  separated {e.g., K , R b, Cs) is impossible 
when the ir num ber exceeds two, since the  system  of 
equations obtained is indeterm inate.

C. W. D a v i e s .
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C o n d e n sa tio n  g a s  a n a ly s is  a n d  i t s  e x te n s io n  
to  a d s o rp tio n  in  s il ic a  g e l a t  lo w  te m p e ra tu re .
G. K u h n .— See B., 1932, 7.

T e s t in g  th e  r e a c t io n  of d is ti l le d  w a te r .  E . 
T r u o g  (Science, 1931, 7 4 ,  633—634).—Pure H 20  in 
equilibrium w ith the  a tm . has pn 5-6—5-8. The 
am ount of acid, and especially N H 3, in  laboratory  air 
m ay be high enough profoundly to  modify the  p a of 
distilled H 20 . N eutral bromocresol-purple is an 
excellent indicator for testing the  p n of distilled H 20  
by th e  m ethod described. In th e  absence of C 02 
and N H 3 th e  p a of pure H 20  rises to  7.

L. S. Th e o b a l d .
C o n d u c to m e tr ic  s tu d ie s . I I .  In flu en ce  of 

a lco h o l in  c o n d u c to m e tr ic  t i t r a t io n s  a n d  o n  
in d ic a to r s .  W. P o e t h k e  (Z. anal. Chem., 1931, 86, 
399—422; cf. A., 1931, 1256).— Corrections to  be 
applied in the  titra tio n  of a  weak acid w ith N aO H  in 
th e  presence of different proportions of neu tral E tO H  
have been determ ined for naphthol-, phenol-, and 
thym ol-phthalein as indicators. The first-named is 
th e  m ost suitable. The effect of neutral salts has 
also been studied. In  conductom etric titra tions 
E tO H  does no t affect th e  “ neu tra lity  ” point, bu t 
th e  la tte r  is sensitive to  neu tral salts, especially when 
th e  concn. of E tO H  is high. F . L. U s h e r .

S im p le  m e th o d  of c o n d u c to m e tr ic  t i t r a t io n .  
N. R a e  (J.C.S., 1931, 3143—3147).—The “ Dionic ” 
W ater Tester replaces the  usual electrical equipm ent.

C. W. D a v ie s .
M e a s u re m e n t of p a of l iq u id s  b y  m e a n s  of a  

r o ta t in g  e le c tro d e . P. L. d u  N o u y  (Compt. rend., 
1931, 193, 1417— 1418).—H asselbach’s (cf. A., 1911, 
ii, 182; 1913, ii, 379) and  Clark’s (cf. A., 1916, ii, 75) 
m ethods are modified by giving the  electrode th e  
form of a ro ta ting  disc (300—400 r.p.m .) half in  the  
liquid and  half in  H 2. C. A. S il b e r r a d .

S o lu tio n s  fo r  c o lo r im e tr ic  s ta n d a r d s .  V. 
S y s te m s  p ro p o s e d  fo r  u se  in  th e  d e te rm in a tio n  
of p n v a lu e s . J .  P . M e iil io  and M. G. M e l l o n  (J. 
Physical Cliem., 1931, 35, 3397—3414; cf. A., 1931, 
699).—The light transm itted  by solutions of various 
org. indicators and m ixed solutions of coloured inorg. 
salts recommended as colorimetric standards in p a 
determ inations has been analysed spectrographically. 
The results show th a t  solutions containing Co, Fe, 
and  Cu salts are not satisfactory as standards for 
com parison w ith solutions of two-colour indicators, 
for an exact m atch cannot be obtained, and different 
observers m ay therefore arrive a t  different results. 
M ixtures of K 2C r04 and K 2Cr20 7 m ay, however, be 
used in conjunction w ith one-colour indicators, such 
as the  nitrophenols, if proper precautions are taken.

W . T. H a l l  ( c) .
S a licy lic  a c id  a s  a n  a lk a l im e tr ic  s ta n d a r d .  

J .  R o sick y  and J . T a m c h y na  (Chem. L isty, 1931, 
25, 468— 470).—Salicylic acid is preferred to  H 2C20 4 
or BzOH for the  standard isation  of alkali solutions.

R. T ru szk o iv sk i.
D e te rm in a tio n  of f lu o rin e  in  p h o s p h a te  ro c k  

a n d  p h o s p h a tic  s la g s . D. S. R e y n o l d s  and K . D. 
J a c o b .— See B., 1932, 62.

P o r ta b le  m o to r -d r iv e n  im p in g e r  u n i t  fo r  
d e te rm in a t io n  of s u lp h u r  d io x id e . R . B. S m i t h  

L

and B. S. T. F r i i s  (J. Ind . Hygiene, 1931, 13, 338— 
342).—A pparatus for scrubbing a known vol. of air 
through NaO H  solution for subsequent iodometric 
determ ination of S 0 2 is described. F .  L. U s h e r .

E x a c t  d e te rm in a tio n  of v e ry  s m a l l  q u a n ti t ie s  
of g a s e s  c o n ta in in g  s u lp h u r  (H2S , S 0 2, a n d  C S2) 
in  th e  a tm o s p h e re  w h en  p re s e n t  to g e th e r . J .
B o e s e k e n  and H. D. M u l l e r  (Rec. trav . chim., 
1931, 50, 1117— 1124).—The air is passed through 
three 1-dm. tubes containing respective ly : finely- 
divided AgCl deposited on asbestos, to  retain  H 2S ; 
porous stone im pregnated w ith M n02, to  retain  S 0 2, 
and porous stone im pregnated w ith N aO Et, to  retain  
CS2. The tubes arc then  heated separately in  a 
stream  of H 2 containing a little  HC1, the S is con­
verted into H 2S by te r  Meulen’s m ethod and is 
determ ined with I. An accuracy of 0'01 mg. S per 
cu. m. is claimed, and is independent of the  degree 
of dilution. For determ ining to ta l S only, the th ird  
tube alone suffices. C. W. D a v i e s .

D e te rm in a tio n  of s u lp h a te  io n s  in  w a te r  
a n a ly s is . E . R o t h e n b a c h  and  H. A n t e l m a n n .—  
See B., 1932, 50.

V o lu m e tr ic  d e te rm in a t io n  of s u lp h u r ic  a c id  
in  w a te r .  B. P a s c h k e .— See B., 1932, 50.

O x id a tio n  of h y d ro th io c y a n ic  a c id  b y  p e r ­
m a n g a n a te .  W . I l l a r i o n o v  (Z. anal. Chem., 1931, 
87, 26—32).—The chief source of error in  the titra tio n  
of HCNS w ith aq. K M n04 in  presence of H 2S 0 4 is 
the  loss of HCNS by the form ation of a  volatile 
complex w ith th e  HCN produced by the  reaction. 
In  calculating the  result an  experim entally deter­
mined decomp, coeff. should be employed. In  
presence of CN' nearly all the  K M n04 should be added 
a t  once and the titra tio n  completed by the addition 
of a fu rther 3 or 4 drops. The same decomp, coeff. 
as before is then  required. M. S. B u r r .

D e te rm in a tio n  of a m m o n iu m  s a l ts  b y  th e  
fo rm a ld e h y d e  m e th o d . E . S o r r e n t i n o  (A tti I I I .  
Cong. Naz. Chim. pu ra  Appl., 1929, 552—556; 
Chem. Zentr., 1931, ii, 279).—To 20—25 c.c. of solu­
tion  (1 g. of salt) are added 5 c.c. of neutralised 40% 
CH20  solution; titra tio n  is carried out w ith 0-2Ar- 
Ba(OH)2 in  presence of phenolphthalein. The free 
acid is titra te d  in a  control using Me-red.

A. A. E l d r i d g e .
D e te rm in a tio n  of p h o sp h o ro u s  a n d  of h y p o - 

p h o s p h o ro u s  a c id . L. W o l f  and W . J u n g  (Z. 
anorg. Chem., 1931, 201, 337—346).—B oth H 3P 0 3 
and H 3P 0 2 are oxidised by I  in acid solution, whereas 
in  N aH C 03 solution only H 3P 0 3 is oxidised. On 
th is basis an  iodom etric m ethod, which perm its the 
tv ro acids to  be determ ined separately or w'hen mixed, 
has been devised. H 4P „ 0 6 exercises no disturbing 
effect. “ F . L. U s h e r .

A rg e n to m e tr ic  m e th o d  fo r  d e te rm in in g  h y p o - 
p h o s p h o r ic  a c id  in  p re se n c e  of p h o s p h a te s  o r  
p h o s p h ite s . L. W o l f  and W. J u n g  (Z. anorg. 
Chem., 1931, 201, 347—352; cf. preceding abstract). 
— At p H 1—2 Ag3P 0 4 is sol. and reduction of Ag 
salts by H 3P 0 3 inappreciable, whereas H 4P 20 6 is 
quantita tive ly  pp td . by excess of Ag’. A m ethod for 
determ ining H 4P 20 6, which is pp td . by excess of
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A gN 03 from a  solution acidified w ith H 3PO t or 
H C 02H , is described. P . L. U s h e r .

Determination of phosphorous, hypophos- 
phorous, hypophosphoric, and phosphoric acids.
L. W o lf  and W . J u n g  (Z. anorg. Chem., 1931, 201, 
353— 360; cf. preceding abstracts).—All four acids 
when present together can be determ ined only by 
separating H 3P 0 2 from the  m ixture before deter­
mining H 4P2O0. This is done by  adding excess of 
B a(N 03)2 to  the neutral solution and separating the 
sol. B a(H 2P 0 2)2. The m ethods already described 
m ay th en  be applied. P . L. U s h e r .

Elimination of the phosphate ion as Pb3(P 04)2.
J . B o ug ault  and  E. Ca t t e l a in  (Compt. rend., 1931, 
193, 1093— 1095).— The m ethod, which enables phos­
phates to  be rem oved from a  solution containing Mn, 
Mg, Ca, Sr, and Ba, consists in  adding aq. Pb(OAc)2 
to  the  solution under investigation acidified w ith 
AcOH, the  P b  remaining in solution being then  
removed. C. A. S il b e r r a d .

Modified Gutzeit apparatus. G. H. D a v is  
(Food Tech., 1931, 1, 145).— A H ,0  jacket allows 
only dry  AsH3 to  pass to  the HgCl2 paper.

E . B . H u g h e s .
Arsenic testing by Gutzeit method. L. P o in t ­

in g  (Food Tech., 1931,1 , 146).—A scrubbing device 
removes H ,S from the AsH3 and  a  brass union grips 
th e  HgCl2 paper to  localise the stain.

E . B. H u g h e s .
Determination of carbon dioxide. C. J. 

S c h o l l e n b e r g e r  (Chemist A nalyst, 1931, 20, No. 5,
10— 14).—The carbonate is decomposed w ith dil. 
acids in  an  evacuated apparatus, the  C 02 being passed 
into standard  Ba(OH)2, the  excess of which is de ter­
mined titrim etrically  (thym olphthalein).

Ch em ical  A bstr a c t s.
Oxidimetric determination of sodium. H. 

G a l l  and K . H . H e in ig  (Z. anorg. Chem., 1931, 
202, 154— 160).—The N a is separated as N a U  Zn 
acetate, which is dissolved in dil. H 2S 0 4 and filtered 
through a 6-cm. layer of electrolytic Cd to  reduce the 
U VI. Since up to  3%  of th e  U  m ay thus be reduced 
to  U m , the  solution is then filtered, w ith  free ex­
posure to  the  air, to  convert the  U 111 into U IV. The 
solution is finally titra ted  w ith 0-lAT-KMnO4. The 
error, w ith about 5 mg. NaCl, is about ± 0 -5 % . 
The m ethod has the  advantage th a t  in  the p p t. the 
U : Na ratio  is always 3 : 1 and  is no t influenced by
variations of the H 20  content. H . F . G il l b e .

Determination of potassium. B . K . K u z ­
n e t z o v a  and  M. F. Z a g o r s k i (Udobr. Urozhai, 1931, 
3, 364— 370).—The K 2PtC l6 is reduced w ith Mg in 
boiling aq. solution. C h e m ic a l A b s t r a c t s .

Determination of sm all quantities of potass­
ium. C. F . M i l l e r  (Chemist-Analyst, 1931, 20, 
No. 5, 8— 10).—K 2P t I 6 is form ed from  K 2PtCl„ and 
K I  and is determ ined colorim etrically in  presence or 
absence of E tO H . For 50 in 10® the  error is ± 5 % . 
N H 4 salts, org. m atte r, and  a large excess of acid 
m ust be absent. C h e m ic a l A b s t r a c t s .

Volumetric method of determining potassium. 
A u s t e r w e i l  and L em ay  (Bull. Soc. chim., 1931, [iv], 
49 , 1541—1542).— The p p t. w ith N a cobaltinitrite

is dissolved in  dil. HC1 and the  solution exactly  
neutralised; the Co is then  pp td . w ith standard  
N a2C 03 and determ ined by a back-titration, after 
filtering, w ith  HCl. C. W. D a v ie s .

Determination of magnesia and alkalis after 
decomposition by hydrofluoric acid. F . B a n n  
(Glashütte, 1931, 61, 170— 171; Chem. Zentr., 1931, 
i, 2523).—The substance decomposed by  H F  is 
evaporated, taken  up w ith HC1, and the heavy m etals 
and CaO are determ ined as usual. Mg is pp td . w ith 
alkali-free, yellow HgO, the alkalis a re  weighed as sul­
phate  and  then  separated  by the  perchlorate m ethod.

L. S. T h e o b a l d .
Volumetric determination of copper. A. M a l-  

k o v  (J. Chem. Ind . Russ., 1931, 8, No. 13, 44—46).—
1—2 c.c. of solution are kep t for 20—25 min. a t  room 
tem p, w ith 0-5— TO c.c. of a  solution containing 20 g. 
of K  N a ta r tra te  and 15 g. of K O H  per 100 c.c., and 
w ith  1—3 c.c. of 1% fructose or invcrt-sugar, the  
washed p p t. of Cu20  is dissolved in 20—30 c.c. of a 
solution containing 5 g. of F e2(S04)3 and 20 g. of 
H 2S 0 4 per 100 c.c., and  Cu is determ ined by titra tio n  
w ith K M n04. This m ethod can be applied in the 
presence of Pb, Sn, Fe, and Zn, when <  5 mg. of 
Cu are present. R . T r u szk o w sk i.

Gravimetric determination of aluminium by 
the cyanate method. Separation from m an­
ganese and zinc. A. O k ac  (Publ. Fac. Sei. Univ. 
M asaryk, 1931, No. 135, 1—5).—-The results given 
by  R ipan’s m ethod (A., 1928, 499) are about 2%  
higher th an  the actual vals. The m ethod can be 
applied in the presence of Mn and Zn provided th a t  
a  considerable excess of N H 4C1 be present.

R . T r u sz k o w sk i.
Precipitation of manganese as dioxide and its 

use in quantitative separations. K . A. J e n s e n  
(Z. anal. Chem., 1931, 86, 422—438).—An exhaustive 
study  of the sorption of foreign m etals by  M n02 
pptd . from acid solution by persulphates under 
various conditions shows th a t  the  m ethod cannot 
be used for quant, separation of Mn from other 
m etals, w ith the  exception of Cr, Mg, Be, Al, and  the  
alkali m etals. F . L. U s h e r .

Determination of manganese with potassium  
periodate. C. F . M i l l e r  (Chemist-Analyst, 1931, 
20, No. 5, 8).—The sample is dissolved in  a m ixture 
of conc. H 2S 0 4 (15 c.c.), H N 0 3 (20 c.c.), H 3P 0 4 
(10 c.c.), and  H 20  (to 100 c .c .); 0-2—0-4 g. K I 0 4 is 
added, the  solution is boiled for 1 min., heated for 
5— 10 min. a t  100°, and  cooled, th e  M n04' being 
determ ined colorimetrically.

Chem ical  A bstr a c t s .
Determination of manganese. R . G. H a r r y  

(J.S.C .I., 1931, 50, 434— 4 3 6 t ) .—A review of the 
following m ethods is g iv e n : gravim etric (oxide, 
sulphide, sulphate, and pyrophosphate); volum etric 
(chlorate, Pattinson , persulphate, Volhard, bism uth- 
a te , and red lead); and  colorimetric [(NH4)2S20 8, 
tetram ethyldiam inodiphenylm ethane, and  K IO J .

Determination of manganese by Knorre’s 
method. R . G. H a r r y  (J.S.C.I., 1932, 51, 2 4 t ) .— 
K norre’s m ethod (A., 1902, ii, 108) in which the  
Mn is oxidised by m eans of (NH4)2S20 8 an d  pp td .
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as hydrated  M n02 was investigated in  the  presence 
of other m etals equiv. in am ount to  4%  of each. 
I n  the presence of Cu, Pb, Zn, and  Ca the m ethod was 
entirely suitable. Ti, Sn, and  Co seriously in te rfe re ; 
Bi, Sb, As, V, Cr, and Ni interfere to  a small extent.

Use of zinc oxide in determination of cobalt 
and manganese. J . I. H o f fm a n  (Bur. S tand. J .  
Res., 1931, 7, 883—892).—The addition of ZnO to  a 
solution obtained by  dissolving steel in H C1-H N 03 
or H 2S 0 4- H N 0 3 will pp t. all the  F e '" , W , V, Cr, 
U, Zr, Ti, Al, P , As, Sn, and  nearly  all the  Cu, Mo, 
and  Si. F e" , W  (if no t previously oxidised), Cu, 
Mo, Sb, and P b  m ay be expected in  the  filtrate. 
Separation of F e and  certain  o ther constituents of 
steel from Co and Mn by means of ZnO is satisfac­
to ry  if double pptns. are made, b u t is no t satisfac­
to ry  for Ni. Small am ounts of N a2C 03 in  the  ZnO 
are  no t objectionable and  the tem p, of pp tn . has 
little  influence. E . S. H e d g e s .

Colorimetric determination of iron in drinking 
and effluent waters by means of sulphosalicylic 
acid. L. N. L a p in  and  W. E . K i l l . — See B., 1932,50.

Use of brornate in volumetric analysis. VI. 
Determination of iron, using basic mercuric 
bromate. C. F. S m ith  and H . H. B l i s s  (J. Amer. 
Chem. Soc., 1931, 53, 4291—4297; cf. A., 1931, 
925).—The Fem solution is reduced a t  the  b. p. w ith 
SnCl2 in  presence of HC1, avoiding excess of SnCl2. 
There are added a t  room tem p. HgCl,, a  mixed solu­
tio n  of CuS04, (NH4)3A s04, and H 3P 0 4, and  a  solu­
tion  of fuehsin, chrysoidine-R, Bordeaux, or naphthol- 
blue-black as indicator, and then  0-lAT-Hg(OH)BrO3 
is ru n  in  until the colour of the  indicator is discharged. 
MeOH, E tO H , H 2C20 4 and  succinic, citric, and 
ta rta ric  acids do no t interfere. W. T. H a l l  (c).

Detection of traces of vanadium. F . E p h ra im  
(Helv. Chim. Acta, 1931, 14, 1266— 1269).—In  
alkaline solution th e  reaction VIV-f  F e '” = = i W -j-F c"  
proceeds from left to  righ t. The solution in  which 
V is sought is p a rtly  evaporated w ith HC1 and  to  
th e  cooled solution FeCly and dim ethylglyoxim e 
solutions are added. On adding aq. N H 3 the  depth  
of the red coloration produced is approx. proportional 
to  the  V content of the  solution. The colour is 
transien t, bu t m ay be preserved by covering the 
solution w ith, e.g., ligroin. E xtrem e care m ust be 
taken  to  exclude oxidising agents. Few  m etals in ter­
fere, b u t Co, Ni, Fe, Mn, or Cu, if present in quantity , 
should be rem oved w ith N a O H ; C r04" interferes. 
The lim iting concn. is 1 in  4 x  105. The oxidation of 
benzidine by  N H 4 vanadate  in  AcOH solution pro­
vides a  drop reaction for V, b u t the lim iting concn. 
is only 1 in  2 X104. V yields w ith  cacotheline a 
bluish-violet co lo u r; by the drop m ethod the lim iting 
concn. is 1 in  2-5 x lO 4. H . F . G i l lb e .

Determination of bismuth as metal. E . R u p p  
an d  G. H am an n  (Z. anal. Chem., 1931, 87, 32— 35).— 
In the  gravim etric determ ination of Bi the  m etal 
p p td . by alkaline aq. CH20  m ay be obtained free 
from  oxide if glycerol or N a K  ta r tra te , preferably 
th e  former, is present. A short subsequent t re a t­
m en t w ith H 2 ensures accurate results. If  Mg is 
used for pp tn ., N a K  ta r tra te  should be present to

neutralise th e  HC1 and prevent the  form ation of 
BiOCl. The la tte r  m ethod is m uch more tedious 
th a n  the  former. M. S. B u r r .

High-temperature laboratory electric furnace. 
W . W e y l  and M. B ic h o w s k y  (Chem. F ab r., 1931, 
469).—The P t  or P t-R h  heating elem ent is wound 
on the inner surface of a tube of suitable refractory 
m ateria l; practically  the  whole of the hea t radiated  
by  the wire is thu s utilised, and tem p, of 1550— 1600° 
m ay be a tta ined  and m aintained const, for long 
periods. The apparatus is especially suitable for the 
study  of, e.g., silicates in an oxidising atm .

H . F . G il l b e .
Measurement of very sm all thermal effects. 

W . S w ie n t o s la w s k i  (Ann. Chim., 1931, [x ], 16, 
251—275).—D etails are given of the  adiabatic micro­
calorim eters previously described (A., 1931, 593). 
Spurious therm al effects due, e.g., to  traces of adsorbed 
H 20  -may be a source of serious error. H eats of 
adsorption of C0H 6, E tO H , and  CC14 by activated  
charcoal are given. H eats of vaporisation a t  20° 
a re ;  H aO 581-1, C6H 6 98-2, CHC13 66-S±0-3%
g.-cal. per g. (cf. ibid., 553). Sp. heats of radioactive 
m inerals are recorded. J .  G. A. G r if f it h s .

Improved quartz mercury-vapour lamp. G. S. 
F o r b e s  and  L. J .  H e i d t  (J. Amer. Chem. Soc., 1931, 
53, 4349— 4350).—The lam p retains such advantages 
as operation under const, pressure, a  highly conc. 
discharge, and ease of renewal w ithout special vac. 
technique and elim inates cem ented jo in ts and objec­
tionable capillaries used to  check H g oscillations.

H . F . J o h n sto n e  (c).
Lustre-meter and spectrophotometer. H . 

B o f f e y  and  D . A. D e r r e t t - S m it h  (J. Sci. In str., 
1931, 8, 356—360).—W ith th is instrum ent angles of 
reflexion and incidence can be varied over a wide 
range, and the  sam ple tested  need no t be cut.

C. W . G ib b y .
Method of grazing incidence for the determin­

ation of indices of refraction. A. B io t  (Ann. Soc. 
Sci. Bruxelles, 1931, 51, 185— 191).—To ob tain  m ax. 
accuracy, the line of sight m ust be w ithin 5° of 
perpendicularity  to  th e  face of th e  prism. The 
m ethod cannot give an  accuracy of more th an  0-00002 
in  n. C. W. G ib b y .

Automatically constant monochromatic illu­
mination from a spark source. G. S. F o r b e s  
and  F . P. B r a c k e t t  (J. Amer. Chem. Soc., 1931, 
53, 3973—3976).—The spark  is form ed between 
adjacent edges of two square bars supported  a t  right 
angles to  each other and moving in horizontal planes. 
Conduction and radiation of heat are so rap id  th a t 
erosion is minimised, and the  illum inating power is 
const, over long periods. H . F . J o h n s t o n e  (c).

Automatic colorimetry. W . K o r d a t z k i  (Chem. 
F ab r., 1931, 4S5— 486).—The apparatus au tom atic­
ally w ithdraw s a t  regular in tervals samples of solu­
tion  for colorimetric control of p a or for colorimetric 
testing for the presence of certain  ions. The sample 
mixes ivith the  indicator or testing solution and  is 
then  discharged autom atically  through  a  siphon.

E. S. H e d g e s .
Double potentiometer for measurement of 

temperatures. C. S I l c e a n u  (Bull. Acad. Sci.
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Roum aine, 1931, 14, 87—88).—A variable voltage, 
tapped  off from a  potentiom eter, is applied to  a 
second potentiom eter, on which th e  e.m.f. of a th e r­
mocouple is balanced. Temp, between 0° and 300° 
can be m easured to  0-2°. C. W. Gi b b y .

Automatic p a recorder. C. M o r to n  (J.S.C .I., 
1931, 50, 436— 4 3 8 t) .—The solution under exam in­
ation  flows through a  three-com partm ent cell, the 
e.m.f. of which fluctuates in  unison w ith  the  changes 
in  [H 'j and the voltage variations are continuously 
recorded in  p n units. The tw o end chambers, into 
which the  electrodes are inserted, contain the solu­
tion  under te s t and a reference buffer solution, re ­
spectively, and the  central cham ber contains sa tu r­
a ted  KC1 solution. A concn. cell is thus formed. 
By means of siphoning devices the  in te rm itten t 
flushing of the  th ree cham bers is rendered autom atic.

Apparatus for determination of electrical con­
ductivity. W. M u c h l in s k y  (Chem. Fabr., 1931, 
462— 464, 469—472).:—The volume of sound a t  the 
balance point m ay be reduced by using a.c. mains, 
instead of a buzzer, as th e  source of e.m.f. Suitable 
circuits are described, including one in  which therm ­
ionic valves are used to  obtain a  const, note of 
adjustable frequency, and one in  which a valve is 
used as the  generator. A circular bridge wire and 
scale is described. F o r determ ination of the balance 
point the  telephone is too insensitive, and suitable
a.c. instrum ents are expensive; the  current should 
therefore be rectified. The m ethod of using therm ­
ionic valves and “ d ry  ” rectifiers is described. If  a 
valve amplifier also is used, a cheaper and more stable 
galvanom eter m ay be employed. M ethods of p re­
paring and m ounting P t  electrodes are noted.

H . F. Glllbe .
Extraction apparatus for large quantities of 

solid material. F . F r i e d r i c h s  (Chem.-Ztg., 1931, 
55, 963).—The appara tus is made in  sections w ith 
standard  ground-glass joints, a jointed glass “ chain ” 
being included in the vapour tube for rigidity. E x ­
traction  vessels ranging in size from 30 c.c. to  20 
litres are available. These are in  two parts , for filling 
purposes, w ith  a “ stopper ” or “ p late  ” ty p e  ground- 
glass jo in t according to  size. A simpler type of 
apparatus serves for cases where extraction  m ay be 
perform ed in  the  ho t and need no t be exhaustive.

S. S. W oolf.
Laboratory rectifying stills of glass. J . H. 

B r u tjn  and  S. T. S c h ic k t a n z  (Bur. S tand. J . Res., 
1931, 7, 851—882).—A set of all-glass rectifying 
stills, suitable for pressures betw'een 1 atm . and about 
50 m m ., is described. The stills are provided with 
bubbling-eap columns containing 30— 60 plates, 
and  surrounded by a  jacket provided w ith a  series of 
independent electrical heating units in  order to  m ain­
ta in  adiabatic conditions. The reflux ra tio  m ay be 
adjusted and m aintained const. A continuous b. p.- 
apparatus is incorporated in the receiving system  for 
the purpose of obtaining the  tru e  b. p. of the  d istill­
ates. A still of the  packed-column type  for dis­
tillations a t pressures less th a n  50 mm. is also 
described. Efficiency tests are given.

. E . S. H e d g e s .

Soda-lime tube substitute for standard solu­
tion bottles. A. B. K n o e b e l  (Chemist Analyst, 
1931, 20, No. 5, 20—21).—Moist air is introduced 
through NaO H  solution in the first of two U-tubes.

Chem ical  A bstra cts .
Drop recorder. 0 . S. G ib b s (Science, 1931, 74, 

549; cf. A., 1929, 1415; 1931, 1026).
L. S. T h e o b a l d .

Device for holding ultra-filtration membranes.
C. B r e e d is  (Science, 1931, 74, 635).

L. S. T h e o b a l d .
Calculation of number and size distribution 

of spherical crystals in opaque materials by 
means of the circles obtained from a plane 
section. E . S c h e i l  (Z. anorg. Chem., 1931, 201, 
259—264).—M athem atical. F . L. U s h e r .

Magnetic spectrograph for [3-rays emitted by 
feebly radioactive substances. G. O c c h ia l in i  
(A tti R . Accad. Lincei, 1931, [vi], 14, 103— 107).— 
The radioactive substance is placed on the inside 
wall of a flat cylindrical box a t  the centre of which a 
Geiger-Miiller counter is placed coaxially. The pres­
sure inside can be reduced to  a suitable val., and  
the  apparatus is placed in  an  electromagnetic field so 
th a t the  lines of force are parallel to  the  axis of the  
cylinder. The velocity of the [3-rays em itted  by 
R b  is 0-62 c. 0 . J .  W a lk e r .

Sm all slow-combustion pipette for gas 
analysis. H . L. H a r d e n  (J. Sci. In str., 1931,8, 332). 
—B oth leads to  the F t  heating spiral enter in the  
same piece of glass tubing through a rubber bung a t 
the  bottom  of the pipette. C. W. G ib b y .

Safety siphon. R. R e a d m a n  (J. Sci. In str., 
1931, 8, 331).—The siphon is filled by squeezing a 
rubber bulb a ttached  to  a side tube a t  its  highest 
point, the  delivery end being closed by a tap .

C. W. G i b b y .
Mercury pumps used in connexion with gas- 

analysis apparatus. K . M e l l a n b y  (J. Sci. In str., 
1931, 8, 330).—Hg is contained in  a steel reservoir 
closed by a rubber diaphragm , and can be forced up 
by pressing on the  la tte r  w ith a plunger having 
coarse and fine screw movements. C. W. G ib b y .

Gas holder for delivering known volumes of a 
dry gas at atmospheric temperature and pres­
sure. G. W . E l l i s  (J. Sci. In str., 1931, 8 , 316— 
319).—The construction of a  calibrated glass gaso­
m eter is described. C. W . G ib b y .

Apparatus for comparing the rate of dissolu­
tion of solid substances. V. C ofm an  (Chem. and 
Ind ., 1931, 1057— 1058).—The solid substance is 
placed in a perforated boat attached to  a hydrom eter 
and  the ra te  of dissolution is m easured by the ra te  
of rise of the hydrom eter in the  liquid. The appara tus 
is useful for comparing the  behaviour of different 
specimens of colloidal substances, e.g., soap, and for 
measuring the ra te  of disintegration of compressed 
tablets. E . S. H e d g e s .

Constant-pressure device for an autoclave.
D. H . M a th e s o n  (Chemist-Analyst, 1931, 20, No. 5,
21—22).—An electrical device is described.

Ch em ical  A bstr a c t s .
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Determination of diffusion coefficients. H .
K r o e p e l in  (Sitzungsber. physikal.-m ed. Soz. E rlan ­
gen, 1930, 62, 285—288; Chera. Zentr., 1931, ii, 141). 
—An apparatus is described. A. A. E ld rtdg b .

Sedimentation method for determining par­
ticle sizes, using an automatic [photographic] 
recorder. C. G. S u m n e r  (Trans. F araday  Soc., 
1932, 28, 20—27).—The technique of Lam bert and 
W ightm an (A., 1925, ii, 1194) is improved. C6H 0 is 
used as index liquid, and  the  evaluation of results is 
simplified. J . G. A. G r i f f i t h s .

New high vacuum system . J .  A. B e c k e r  and 
E . K . J a y c o x  (Rev. Sei. In str., 1931, [ii], 2 ,773—7S4). 
— A vac. of 2 X10“8 mm. H g can be obtained by using 
an  oil diffusion pum p backed by a  pressure of 10_1 mm. 
and a  charcoal tra p  instead of liquid air.

C. W . G ib b y . 
History of the discovery of the critical state. 

W. K ö n ig  (Ann. Physik, 1931, [v], 11, 985—986).
Chinese alchemy. J .  R . P a r t in g t o n  (N ature, 

1931, 128, 1074— 1075).—Historical.
L . S . T h e o b a l d .

Geochemistry.
Composition of the escaping gases from the 

Bare Spring (Cameroons Protectorate). A.
L ep a p e  and M. G e s l in  (Bull. Soc. franq. Min., 1930, 
53, 274— 278; Chem. Zentr., 1931, i, 2453).—The 
spring, tem p. 27°, em its 2-7 cu. m. every 24 hr. 
The H 20  contains Fe and Ca H  carbonates and gives 
a  residue of 0-91 g. per litre. The gases consist of
99-50% C 02, 0-05% 0 2, 0%  H 2, O OOOSO% CH4, 
0-00013% of higher hydrocarbons, 0-438% N 2, 
0-0091% A (-(-traces of K r and  Xe), and  0-00008% 
H e+ N e . ' L. S. T h e o b a l d .

Gas-yielding wells in Hukagawa. N. M iy a b e  
(Proc. Im p. Acad. Tokyo, 1931, 7, 344—347).—The 
evolution of gas containing a high % of CH,t by three 
wells in  Tokyo is possibly connected w ith a depression 
in  the te rtia ry  stra tu m  and a subsidence of the surface 
in  the vicinity. N. H . H a r t s h o r n e .

Classification and chemical composition of 
mineral waters. W. W e r n a d s k i  (Bull. Soc. franq. 
Min., 1930, 53, 417—442; Chem. Zentr., 1931, i, 
2453).—The geochemical role of H 20  is discussed. 
Three m ain groups, fresh, salt, and therm al w ater, 
are fu rther subdivided according to  the ir contained 
gases and  other relationships. L. S. T h e o b a ld .

Radioactivity of waters from heights in the 
Vosges. R . D e la b y ,  R. C h a r o n n a t ,  and M. J a n o t  
(Compt. rend., 1931, 193, 1434— 1436).—M easure­
m ents of the  radioactiv ity  of 8 springs a t  heights of 
1008— 1424 m. show am ounts of radon varying from 
0-83 to  63-51 mge per litre, and 36-12 in the gases 
from one. Similar m easurem ents for granites from 
the  neighbourhood of some of the  springs (1-5— 
17-5) show som ewhat sim ilar variations. Granite, 
quartz, felspar, mica, and amphibole from the  Ballon 
d ’Alsace gave 17-5, 12-5, 8, 23, and 15-5 mge re­
spectively, w hilst the  springs there  gave 63-51 and 
62-83. C. A. S i lb e r r a d .

Lead content of rocks. G. H e v e s y  and  R. 
H o b b ie  (N ature, 1931, 128, 1038— 1039; cf. follow­
ing abstrac t).—The recorded determ inations of Pb 
in samples representing 220 rocks give an  average 
val. of 16 x  10“® g. P b  per g. of rock, a larger val. 
th an  the 7-5 X 10~® g. previously accepted (J. Wash. 
Acad. Sci., 1914, 4, 58). The greater p a r t of rock-Pb 
is of non-radioactive o rig in ; the  higher P b  content 
of acid rocks, which com pared w ith basic rocks also 
have a  relatively high U  and Th content, is due to  
the  fac t th a t  Pb, like U  and Th, has a m arked affinity

for siliceous magmas. A comparison of the Pb 
content of basic and ultrabasic rocks w ith th a t of 
m eteorites shows th a t  the  silicate shell of the earth  
received only a  m oderate share of the  to ta l Pb 
available for partition , and th a t  th is uneven d istribu­
tion  has been compensated only slightly by  the 
form ation of P b  by  radioactive disintegration.

L. S. T h e o b a l d .
Lead content of rocks. A. H o lm e s  (N ature, 

1931, 128, 1039— 1040; cf. A., 1926, 449; 1929, 
1263).—The significance of Hevesy and H obbie’s 
determ inations (preceding abstract), which show 
th a t  th e  previous val. of 7 -5 x 1 0 '°  g. per g. rock is 
no longer representative, is discussed. These results 
show th a t  the to ta l Pb in  composite rocks is from 
4 to  53 tim es th a t  of the  generated Pb. Consider­
ations of a t. w t. for Pb in granitic rocks show th a t 
there is no reason to  doubt the  conclusion th a t  Pb 
ores have been derived from granitic and  related 
magmas, provided th a t  the  age of the  earth  is not 
considerably greater th an  16x10® years.

L. S. T h e o b a l d .
Radium in rocks. IV. Location and asso­

ciation of radium in igneous rocks. C. S. 
P ig g o t  and H . E . M e r w in  (Amer. J .  Sci., 1932, [v], 
23, 49—56; cf. A., 1929, 1035; 1931, 332).—The 
fractionation of a granite  from Stone M ountain, 
Georgia, and of another from N orth  Jay , Maine, 
bo th  of high R a  content, showed th a t  the R a  is 
associated m uch more w ith the  micas th an  w ith the 
other com ponents of the  rock. The reason for this 
is no t clear. H o t H ,0  removes some of th e  em ana­
tion, bu t apparen tly  neither the R a nor the  U, from 
m ost powdered specimens. The rad ioactiv ity  is 
completely restored after 30 days.

N. H. H a r t sh o r n e .
Actinium problem. G. E l s e n  (Chem. W eekblad, 

1931, 28, 714; cf. A., 1931, 1145).—The U contents 
and activities of certain  m inerals are recorded and 
discussed. H . F . G l l lb e .

Probertite from Ryan, Inyo Co., California.
W. F . F o s h a g  (Amer. Min., 1931, 16, 338—341).— 
P robertite  contains CaO 15-88, MgO 0-06, Fe20 3-(- 
A120 3 0-3S, N a20  9-00, B 20 3 49-10, H 20  25-64, insol. 
0-20, to tal 100-26%; i t  has H  about 3 i, d  2-135, 
na 1-517, ne 1-525, nY 1-544.

Ch em ical  A bstr a c t s .
Krausite. W. F . F o s h a g  (Amer. Min., 1931, 16,

352—360).—The mineral, found w ith alunite, coquim-
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bite, and  in a  transition  zone between the  la tte r  and 
roemerite, voltaite, etc., contains insol. 0-92, CaO
0-12, FeO 0-24, F e20 3 24-94, K 20  14-71, N a20  0-64, 
S 0 3 51-05, S i0 2 2-19, H sO 5-59, to ta l 100-40%, 
corresponding w ith  K 2S 0 4,Fe2(S04)3,2H20 . I t  has, 
d 2-S49, H  2-5; na 1-588, n$ 1-650, nv 1-722.

Chem ical  A b str a c t s .
Castanite. A. F . R o g e r s  (Amer. Min., 1931, 16, 

396—404).—Castanite, from Knoxville, California, 
triclinic, contains F e ,0 3 34-74, S 0 3 35-11, H ,0  30-31, 
insol. 0-22, to ta l 100-21%; F e20 3,2S03,8H20 . I t  
has na 1-553, iiß 1-643, ny 1-657.

Chem ical  A bstr a c t s .
Peculiarities of primary platinum ores from  

the Ural. A. G. B e t e c h t i n  (Gorni Zhur., 1930,106, 
No. 1, 152— 161).—The composition range of 14 ores 
was P t  55-75—77-87, Fe 10-86— 14-97, Cu 0-50—
11-43, I r  1-08—7-20, N i 0-27—3-70%, w ith  a little  
Pd, R h, Ru, and  Au. An increase in  I r  is followed 
by  a  decrease in  C u ; the  same holds for N i and Fe, 
b u t the P t  content does no t decrease as I r  accum u­
lates. P t  containing Cu exists in  a t least two m odi­
fications : adm ixture, and a C u-P t alloy on the  o u t­
side of the  P t. Ch em ical  A b str a c t s .

Plateau basalt of west Greenland. H. Nie- 
l a n d  (Chem. Erde, 1931, 6, 591— 612).-—Petrograph- 
ical descriptions and  chemical analyses are given of 
an  anorthoclase-trachyte and a picritic olivine- 
basalt from Svartenhuk. The differentiation of 
basaltic m agm a into andesitic and  trachy tic  series 
is discussed. L. J . S p e n c e r .

Geochemical role of sorption. W . N o l l  (Chem. 
Erde, 1931, 6, 552—577).—The geochemical d istri­
bution of elements in the  cycle of sedim entary rocks 
is governed more by  th e  sorption properties of 
colloids th an  by th e  sizes of ions, as in  cryst. rocks.

L. J .  S p e n c e r .
Green-earths of southern Tyrol and other 

halmyrolytic iron silicates. K . H u m m el (Chem. 
Erde, 1931, 6, 468— 551).—The occurrences of green- 
earth  between augite-porphyrite and Triassic lime­
stone a t  Schiern and of celadonite between basalt 
and  Eocene limestono a t  Monte Baldo are described 
in detail, w ith  chemical analyses and  optical deter­
m inations. These are com pared w ith glauconite, 
chamosite, and other green chlorite-like minerals, 
and i t  is concluded th a t  th ey  have been form ed by 
the  subm arine a lteration  of igneous rocks—a process 
which the  au thor in 1922 nam ed halmvrolysis. 
Owing to  m etam orphism , the  green-earths of different 
geological periods show different characters and  dif­
ferent refractive indices. L. J .  S p eN cer .

Metamorphism of the ancient crystalline rocks 
of the Eastern Alps. H . W ie s e n e d e r  (Tsch. Min. 
P e tr. M itt., 1931, 42, 136—181).—The cryst. schists 
where in truded  by the Aspang granite have undergone 
certain  modifications. A so-called eclogite is an  
altered  am phibolite, and  the  so-called diabase is a 
diorite-like differentiation product of th e  granite. 
E nsta tite - and  anthophyllite-olivine-rocks have been 
formed by  th e  in teraction of am phibolites and 
dolomite-marbles. L. J . S p e n c e r .

Amphibolites of the southern Odenwald and 
their relation to diorites and granites. V. L e in z

(Tsch. Min. P e tr. M itt., 1931, 42, 81—135).—Detailed 
petrographical descriptions w ith  chemical analyses of 
these rocks are given. The am phibolites have been 
derived from diabase-tuffs, and are modified where 
they  have been in truded  by diorite and  granite.

L. J .  Sp e n c e r .
Bixbyite from Chubut [Argentina]. II. C o r t i  

(Anal. Asoc. Quim. A rgentina, 1931,19, 109—116).— 
Analyses of various specimens are given; the  com­
position varied between 3Fe0 ,2M n02 and 
4Fe0 ,3M n02, w ith  2—4%  of T i0 2. O ther properties 
resembled those of bixbyite. II. F . G i l lb e .

Chemical and mineralogical composition of 
the rock of Pic de Teide. E. JerIsm in e  (Bull. Soc. 
frail?. Min., 1930, 53, 210—215; Chem. Zentr., 1931, 
i, 2453).—The Alca V ista rock, described by Preiswerk 
as a soda-trachyte, is a phonolite; the  o ther rocks of 
th e  Pic de Teide are phonolitic. L. S. T h e o b a ld .

Identity of plancheite and shattuckite. Bis- 
beeite and katangite. A. S c h o e p  (Bull. Soc. 
fran?. Min., 1930, 53, 375—393; Chem. Zentr., 1931, 
i, 2452—2453).—Plancheite from K atanga occurs in 
3 different types and  a  form ula cannot be given. 
Type 1, bluish-black w ith blue lustre, has th e  com­
position 36-03—36-63% S i0 2, 57-44—57-81% CuO, 
and 5-42— 6-74% H 20 ; hardness 6—7, d 3-94, nv 1-811, 
and na 1-730. Shattuckite, 37-91% S i0 2, 55-31% 
CuO, and 5-83% H ,0 , nY 1-815 and  na 1-752, is iden­
tical w ith th is type. Type 2, light blue, hardness
2—3, d 3-2— 3-3, nv 1-700— 1-725, na 1-640— 1-665, 
contains m ore H 20 , less CuO, and some CaO. Type 3, 
nv 1-660— 1-685, nv 1-525— 1-665, contains no CaO, 
moro CuO, and also A120 3 and  Fe20 3. Bisbeeite from 
Arizona is identical w ith th is type. K atangite  is a 
gel of hydra ted  Cu silicate which has the  same com ­
position and properties as chrysocolla, w ith  which i t  
is identical. L. S. T h e o b a l d .

Natural and artificial ultramarines. F . M.
J a e g e r  (Bull. Soc. fran?. Min., 1930, 53, 183— 209; 
Chem. Zentr., 1931, i, 2447—2448).—The ultram arines 
are stab le  tow ards alkalis b u t unstable tow ards acids. 
N a can be replaced by Li (bluish-violet), R b , Cs, K , 
T1 (violet), Ag (light yellow), Mg (light blue), and 
other bivalent m etals (colourless) by trea tm en t in  aq. 
solution a t  100— 120°. Replacem ent of S by  Se or 
Te yields blood-red or yellow ultram arines, respect­
ively. They possess hydraulic properties and resemble 
perm utits in  m any  respects. The substitu tion  of N a 
by Ag leads to  an  equilibrium  dependent on concn. 
and tem p., and  th a t  of Ag by alkali goes more readily 
w ith iodides th an  w ith chlorides. R eplaceability and 
reaction velocity increase w ith a decrease in  a t. w t. 
of th e  alkali m etal. All these u ltram arines yield 
spectrogram s identical w ith those of nosean and 
liauynite. The centred cubic la ttice  has a 9-13 A . 
The space groupings of th e  atom s certain of which 
appear to  be “ -wanderers ” are discussed.

L. S. Th e o b a l d .
Formulae of hauynite and cancrinite. L. H. 

B o r g s tr o m  (Bull. Comm. geol. F inlande, 1931, N o. 92,
51—57; Chem. Zentr., 1931, ii, 30).—If i t  is assumed 
th a t  the  Ca atom  is replaced by N a instead of by 
N a2, the  form ula and  analysis are in  accord. The 
nosean mol. then  has the  composition
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3Na2A]2Si20 8,Na2S 0 4. N a cancrinite has th e  form ula 
3Na^Al2Si20 8,Na2C 03, and  Ca cancrinite the  form ula 
3Na2Al2Si20 8,2CaG03; the  two mols. form mixed
crystals in all ratios. A. A. E l d r id g e .

Elements and minerals of pegmatitic rocks.
V. M. Go ldsch m id t  (Nachr. Ges. Wiss. Gottingen, 
1930, 370—378; Chem. Zentr., 1931, ii, 213).—A 
discussion. Besides d istribu tion  in  m agm a according 
to  S i0 2 content, there  is also d istribu tion  according 
to  th e  ra tio  N a-j-K  : Al. A. A. E l d r id g e .

Asphalt ring from Ur of the Chaldees. J . F . 
H a c k f o r d ,  S. L a w s o n , and P . E . S p ie lm a n  (J. In st. 
•Petrol. Tech., 1931,17, 738—740).—The composition 
and probable origin of the  ring are given.

N . H . H a r t sh o r n e .

Soils from Argolis. E . B la n c k  and P. G ie s e c k e  
(Chem. Erde, 1931, 6, 578—5S6).—-Mechanical and 
chemical analyses (bulk analysis and analysis of the 
portion  sol. in  HC1) are given of yellow, brown, and 
red  earths (terra  rossa) from various localities in 
Argolis, Greece. Analyses are also given of the  
underlying limestone from which these soils were 
derived. L. J .  S p e n c e r .

Reactions of horizons in tropical soils.
A. J . W. H o r n b y  (Nature, 1932, 1 2 9 , 58).—The p u 
of soil samples from different depths of red  soils of 
south-central Africa are discussed. In  virgin soil max. 
acid ity  occurs for a  depth  of 2—3 feet in  a region 
generally coincident w ith a  tendency to  pan  form ation.

L . S. Th e o b a l d .

Organic Chemistry.
Synthesis of hydrocarbons at ordinary pres­

sure from m ixtures of carbon monoxide and 
hydrogen. M. G. L e v i,  C. P a d o v a n i,  and  M. B u s i 
(A tti I I I  Cong. Naz. Chim. p u ra  appl., 1929, 718—729; 
Chem. Zentr., 1931, i, 3631—3632).—B y th e  use a t
257—285° of catalysts of Ee, Co, and Cu containing 
Mn or Cr oxides, reduced in  N 2- H 2 m ixtures or in 
N 2, yields of light liquid hydrocarbons up to  74-4 c.c. 
per cu. m. of gaseous m ix ture were obtained.

A. A. E l d r id g e .
Properties of conjugated compounds. XIV. 

Homogeneity of seven mono- and di-methyl- 
butadienes and the influence of the position of 
alkyl substitution in these substances on refrac- 
tivity. E. H . F a r m e r  and F. L. W a r r e n  (J.C.S., 
1931, 3221— 3235; cf. A., 1931, 1397).—The various 
m ethods of prep, of th e  m ethyl- and dim cthyl- 
butadienes are examined. B.-p. ranges, d, n, e, and 
m olar polarisation are recorded for the  purest speci­
m ens and  th e  optical d a ta  are discussed; the  consts. 
va ry  m ost when the  hydrocarbon can exist in  geo­
m etrically isomeric forms, a y - ,  a8-, and py-Dimethyl- 
and P-m ethyl-butadiene add quantita tive ly  to  maleic 
anhydride; ap-dim ethyl- and  a-m ethyl-butadiene 
polymerise slightly and aa-dim ethylbutadiene com­
pletely when trea ted  w ith  maleic anhydride. 3-Methyl- 
and  3 :4-di7nethyl-Ai -tetrahydrophtkalic anhydride have 
m . p. 61° and 67°, respectively; the  form er w ith 
boiling H 20  gives the  acid, m. p. 155°.

R . S. Ca h n .
Pyrogenic decomposition of a highly unsatur­

ated hydrocarbon at high hydrogen pressure . I t.
Od a  (J. Soc. Chem. Ind . Jap an , 1931, 34, 386— 3S8b ). 
—Squalene, C30H S0, b. p. 250—253°/l mm., d15 0-8601, 
I  val. 370-35, is converted by  H 2 a t  450°/100 atm . 
(below which i t  is merely polymerised) in to  products 
of b. p. 39—260°; th e  lower fractions are olefines, 
th e  higher are  terpenes, th e  I  val. varying from  17-1 to 
69-6. F ractions w ith much higher I  val. (117— 180 
and  151—251) are obtained as by-products of poly­
m erisation a t  300° w ith  and w ithout H 2 pressure.

C. H o l l in s .
Action of radon on unsaturated hydrocarbons.

G. B. H eisig  (J. Amer. Chem. Soc., 1931, 53, 4460;

cf. A., 1931, 1252).—V inylacetylene condenses to  a 
white solid which becomes orange as the exposure to  
the  action of a-particles con tinues; about 11 mols. 
of the hydrocarbon polymerise per ion pair and  prac­
tically  no H 2 and CH4 are evolved. C3H 6 condenses 
to  a light mobile liquid, and  the  am ount of H 2 and 
CH4 evolved is slightly lower th a n  w ith C2H 4 ; some­
w hat less th an  3 mols. condense per ion pair. The 
energy relations show th a t  condensation of the  sa tu r­
ated  hydrocarbons is endotherm al, whilst th a t  of the 
unsatu ra ted  compounds is exotherm al; the  la tte r 
condensations have a higher M ¡N  ratio.

C. J .  W est  (6).
Thermal polymerisation of acetylene in 

presence of zinc chloride. A. V. L o z o v o j  (J. Gen. 
Chem. Russ., 1931, 1, 717—728).—Purified C2H 2 was 
passed a t 15 litres per hr. through a glass tu b e  con­
taining a  60—65-c.c. long layer of pumice -f- 5%  ZnCl2 
a t  420— 430°; th e  gaseous products were 32%  C2H 2, 
2%  fsoolefines, 10% «-olefines, 12% H 2, 41%  CH4, 
C2H 6, etc. The unsatu ra ted  hydrocarbons identified 
were C2H 4, propylene, Aa-propinine, aliene, and  b u t­
adiene. The liquid condensate (190 g. from  600 litres 
of C2H 2) contained a small am ount of olefines, C6H 6, 
PhM e, and  C10H 8, bu t no paraffins or naphthenes. 
I t  is suggested th a t  th e  propylene was form ed from 
CH4 and  C2H 2 and  the butadiene from 2 mols. of C2II4 ; 
the  form ation of C0H 6 takes place in  two stages, the  
first being th e  com bination of 2 mols. of C2H 2 to 
-■CHICH-CHICH-, which can either form  divinyl or 
unite  w ith C2H 2 to  give C6H 6. The propinine may 
be form ed from propvlene and  then  give rise to  aliene.

G. A. R. K on .
[Friedel-Crafts syntheses in the aliphatic and 

hydroaromatic series.] J . v o n  B r a h n  (Ber., 
1931, 6 4 , [J3], 2869; cf. Hopff, th is vol., 44).—Cases 
of occurrence of the  Friedel-C rafts reaction w ith  non- 
arom atic H  have been recorded by the  au tho r (A., 
1912, i, 435; 1928, 161). '  H . W r e n .

Action of arylsulphonyl halides and esters on 
some metallic derivatives : syntheses in the 
acetylene series. R . T r u c h e t  (Ann. Chim., 1931, 
[x], 1 6 , 309—419).—A rylsulphonyl chlorides and
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CR;CNa react in E t20  to  give CRiCCl and N a aryl- 
sidphinates in 50—70% yield. Mg derivatives behave 
similarly, w ith smaller yields, b u t Ag and Cu deriv­
atives of acetylenes do no t react. The physical p ro ­
perties of a.-chloro-Aa-hep>tinene, b. p. 141— 142°, d18
0-918, -Aa-octinene, b. p. 61— 62°/17 mm. d20 0-972, 
-Aa-noninene, b. p . 75—77°/15 mm., d20 0-906, and 
-plienylacetylene, are described. The Cl does not 
react un til the  trip le linking has been broken, differing 
from the  Br- and  I-derivatives. H g salts cause the 
addition of H 20  (hexoyl chloride, b .p . 72—75°/20 mm.), 
I  is added (C6H 4Ci:CICl, b. p. 119— 121°/2-5 mm.), 
N aO E t and  K O E t give m ixtures of the  corresponding 
acids and esters, bu t CH2(C 02E t)2 does not react. 
N a and Zn directly  replace Cl either by the  m etal or 
by H , b u t do not dimerise the mol. Arylsulphonyl 
bromides and  iodides behave sim ilarly w ith  CPh-CNa. 
The chlorides and RM gBr (R = E t ,  Me) give chiefly 
RC1 and ArSO./MgBr w ith some sulphoxides and 
sulphides, bu t no sulphones (cf. W edekind and 
Schenck, A., 1921, i, 664; H epw orth and Clapham, 
J.C .S., 1921, 119, 1188), the  la tte r being formed in 
secondary reactions. AcCl and acetylenes give chloro- 
acetylenes and some CRiC-COMe. These reactions 
show th a t a  metallic m ay be converted into a halogeno- 
derivative by direct replacem ent, and the  action is 
very general between m any metallic derivatives and  
certain  halogenated compounds R X  in which the  H  
or R H  or R O H  has acidic properties.

The reaction R -S 03R '+ C R ":C N a— ^ C R ":C R '+  
R -S03N a (R '= a lk y l)  has given in  good yield the  
following: A^-noninene; Av-noninene, b. p. 155— 157°, 
d20 0-763; A7-decinene, b. p. 175— 176°, d 21 0-765; 
As-decinene, b. p. 74—75°/19 mm., d 17 0-772; phenyl- 
m ethyl-, -ethyl-, -propyl-, b. p. 213—215°, dls 0-911, 
-butyl-, b. p. 114— 115°/14 mm., d17 0-899, butylamyl-, 
b. p . 195— 197°, d20 0-785, and diamyl-acetylene, b. p. 
103— 104°/14 mm., d ls 0-790. The physical properties, 
including the  parachor and absorption spectra, of 
these are given. F . R . S h a w .

Fluorination of compounds of carbon (benzene 
and carbon tetrachloride with iodine penta- 
fluoride, and carbon tetrachloride with fluorine). 
0 .  R u f f  and R . K eim  (Z. anorg. Chem., 1931, 2 0 1 ,  
245— 258; cf. A., 1930,1387).—I F 5 and  C6H G in teract 
a t  room tem p, to  give H F , P h i, and charred m aterial. 
U nder sim ilar conditions CC14 gives CC13F  w ith Cl2, 
I d ,  and  IC13. CC14 a t  its  b. p. reacts w ith F 2 to  give 
a  m ixture of CC13F, CC12F 2, chlorotriftuoromethane, 
and CF4. A ddition of I, As, Sb, W , or CoF3 to  the 
reaction m ixture is desirable to  avoid explosions. The 
following d a ta  are given : CC13F, b. p. 24-1°, dl7a 1-72 ; 
CC12F 2, b. p. - 2 8 ° ,  df> 1-67; CC1F3, b. p. -8 0 ° ,  
dI130 1-726. F. L. U s h e r .

Preparation of chloropicrin. E. 0 . G. F r a h m  
(Rec. trav . chim., 1931, 5 0 , 1125— 1126).— A modific­
ation of the  m ethod of B .P. 142,878 (A., 1918, i, 521). 
CC13-N 02 is obtained in  95— 98% yield by passage 
of Cl2 a t  0° in to  an  aq. solution of Ca picrate con­
taining Ca(OH)2 in  suspension. H. A. P i g g o t t .

New hypnotic, ethyl-p-ethylbutylbarbituric 
acid, and some derivatives of (3-ethylbutyl 
alcohol. E . F o t j r n e a u  and J .  M a t t i  (J. Pharm . 
Chim., 1931, [viii], 1 4 , 513— 522).— ¡3-Ethylbutyl

alcohol w ith Ac20  and  3 drops of H 2S 0 4 gives the 
acetate, b. p. 63°/20 m m ., w ith  48%  H B r and H 2S 0 4 
th e  bromide (I), b. p. 143— 144°/762 mm., and  w ith 
45%  HC1 and  a  little  H 2S 0 4 th e  chloride, b. p. 125— 
127°. (I) w ith N a l in  C0Me2 gives th e  iodide, b. p. 
160°/763 mm., and w ith E t  sodiomalonate E t2 (|3- 
ethylbutyl)malonale, b. p. 140°/16 mm., which w ith 
N aO E t and E tB r yields Et2 ethyl-fi-ethylbulylmalonatc
(II), b. p. 158°/27 mm. (II) w ith carbam ide and 
N aO E t affords ethyl-fi-ethylbulylbarbituric acid, m. p. 
125°, and an  oil, whilst hydrolysis and distillation of 
the  acid gives ay-diethylhexoic acid, b. p. 145°/24 m m .; 
the  E t ester, b. p. 106— 107°/25 mm., of th e  la tte r  
acid w ith  N a and d ry  E tO H  gives oLy-diethylhexyf 
alcohol, b. p. 123—125°/43 mm. (acetate, b. p. 116— 
I17°/25 mm.). T reatm ent of th e  Grignard reagent 
from (I) w ith isobutaldehyde gives $-methyl-z- 
ethylheptan-y-ol, b. p. 92°/28 mm. (acetate, b. p. 94—- 
96°/24 mm.), together w ith  o ther products, and  w ith 
chloroacetone affords th e  chlorohydrin, which w ith 
NHM e2 in C6H c a t  120— 130° yields methyl-($-ethyl- 
butyl){dimethylaminoethyl)carbinol, b. p. 115— 116°/27 
mm. The hydrochloride of the  benzoate of the  last- 
nam ed compound has strong anaesthetic action on 
the  tip  of th e  tongue. R . S. C a h n .

Attempts to resolve r-amyl alcohol (P-methyl- 
butanol). F . v o n  F a l k e n h a u s e n  (Biochem. Z., 
1931, 2 4 2 , 472— 481).— A ttem pts to  resolve the  
alcohol by w ay of th e  brucine and strychnine 
monoamyl phosphates, m orphine monoamyl
3-nitrophthalate, the  H  ta r tra te  and the a-bromo-d- 
camphor-7t-sulphonate of a-am ino-y-m ethylbutane, 
the  condensation product of th e  la tte r  w ith hydr- 
oxym ethylenecam phor, and  in o ther sim ilar ways 
were unsuccessful possibly because mixed crystals 
are produced. W. M cCa r t n e y .

Synthesis of pure optically active amyl alcohol.
F . v o n  F a l k e n h a u s e n  and  C. N e u b e r g  (Biochem. 
Z., 1931, 2 4 2 , 482—486; cf. A., 1929, 907).—By 
repeated recrystallisation of the  product obtained 
from p-acetobromogluco.se and  sec.-butylcarbinol in  
th e  m aim er previously described pure dl-aww/Z-p-d- 
tetra-acetylglucoside, m. p. 101— 102°, is obtained. 
On hydrolysis th is compound yields pure d-am yl 
alcohol, b. p . 128°, [a]g —5-88°. $-d\-Amyl-d-gluco- 
side has m. p. 89— 90°. W. M cCa r t n e y .

Synthesis and characterisation of pS-dimethyl- 
pentan-a-ol. T. C h u  and  C. S. M a r v e l  (J. Amer. 
Chem. Soc., 1931, 5 3 , 4449).— MgBu^Br and  MeCHO 
give 49%  of CH2Pr^-CHMc-OII, b. p. 129— 131°; the 
bromide, b. p . 130— 132°, of th is w ith Mg and  CH20  
give 30%  of fi8-dimethylpmtan-x-ol, b. p. 65—67°/18 
mm., 160— 162° (3-nilrophthalate, m. p. 154— 155°).

C. J .  W e s t  (6).
Configurative relationships of carbinols of the 

isobutyl series and of benzylethylcarbinol to the 
simple aliphatic carbinols. P . A. L e v e n e  and 
A. W a l t i  (J. Biol. Chem., 1931, 9 4 , 367— 372).—  
The conclusion previously reached (A., 1931, 599) 
th a t  configuratively related  n- and iso-butylcarbinols 
ro ta te  in  th e  same direction is confirmed by th e  prep, 
of 1 -methylisobutylcarbinol, b. p. 65— 66°/60 mm. (a- 
naphthylurethane, m. p . 86—89°, [a]'(f —3-72° in 
E tO H ), from d-propylene oxide and MgPr^Br, and
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of \-ethylisobulylcarbinol, b. p. 63—64°/19 mm. (a- 
naphtliylurethane, m. p. 77—79°, [a]5> —1-5° in  E tO H ), 
and l-ethylbutylcarbinol, b. p. 66°/18 mm., a'g —0-9° 
(ix-naphthylurethane, m. p . 74— 75-5°), from d-a- 
butylene oxide (I) and MgPr^Br and  M gPrBr, re ­
spectively. (I) is prepared from Z-(3-hydroxy butyl 
bromide and  conc. NaO H  a t  90°, and is converted 
by aq. H B r into a  1 -bromohydrin, b. p. 70—71°/23 
mm. 1 -Benzylethylcarbinol, b. p. 126°/27 mm. (a- 
naphthylurethane, m. p. 116— 119°), from (I) and 
M gPhBr, is configuratively related to  ethyl-w- 
alkylcarbinols ro ta ting  in the same direction (cf. A.,
1930, 1178). H . B u r t o n .

Phytocliemical reductions. Configurations of 
glycols obtained by reduction with fermenting 
yeast. P. A. L e v e n e  and A. W a l t i  (J. Biol. Chem.,
1931, 94, 361—366).—a-Hydroxy-aldehydes are no t 
reduced so readily by ferm enting yeast as the  (3- 
keto-alcohols, R-CO-CH2-OH (A., 1927, 337). W hen 
reduction does occur, optically active glycols of the  
sam e configuration as those from th e  keto-alcohols 
are produced. Similar reduction of the  y-keto- 
alcohols, R-C0-CH2-CH2-0H , gives optically active 
glycols of opposite configuration. The optically 
active glycols result from tru e  asym m etric reductions. 
Pentane-<x.$-diol, b. p. 98— 102°/13 m m ., [a]fj -(-3-750 
in  E tO H  (diphenylurethane, m. p. 97—98°), hexane- 
a fi-diol, b. p. 111°/12 m m ., [a]“  +0-58° in  E tO H , and 
\-butane-ay-diol, b. p. 107— 110°/23 m m ., [a]}? —18-8° 
in E tO H  (diphenylurethane, m. p. 127— 128°), are 
obtained from a-hydroxy-valeraldehyde and -hexal- 
dehyde, and  [i-acetylethyl alcohol, respectively. d-(3- 
H ydroxybutyric acid, obtained by reduction of aceto- 
acetic acid (Friedmann, A., 1931, 1091), has the  same 
configuration as the  glycol formed from aldol.

H. B u r t o n .
Compounds of bivalent carbon. IV. Sodium- 

oxyethoxymethylene. H . S c h e i b l e r  [with E. 
B a u m a n n ]  (Ber., 1931, 64, [A], 2914— 2916; cf. A., 
1927, 338; Adickes, A., 1931, 196).—The action of 
CO a t  20°/80 atm . on N aO E t free from E tO H  causes 
increase in  w t. corresponding w ith production of 
about 30%  of sodium oxyethoxym ethylene. The pro­
duct is hydrolysed by H ,0  to  H C 0 2N a and E tO H .

H . W r e n .
Ethyl ethers of a-glycols. II. D. B a d r a n  

(Bull. Soc. chim., 1931, [iv], 49 , 1551— 1555).— 
W hen dehydrated  w ith P 20 5 in  presence of pyridine 
a t  140°, th e  E t  ethers of a-glycols, OH-CRyCHR'-OH, 
are converted in to  the olefinic E t  ethers, CR2!CR'-OEt, 
from  which by hydrolysis w ith 20%  H 2S 0 4 the  same 
ketones, CH RyCO R', are obtained as are prepared 
in  40—50%  yield by the  action of H C 02H, H 2C20 4, 
or 20%  H 2S 0 4 on the  original a-glycol ethers. Thus 
y-ethoxy-8-propylheptan-S-ol yields 90%  of y-ethoxy- 
S-propyl-Ar-heptene, b. p. 108—109°/17 mm., giving 
w ith  B r (2 atom s) in  CS2 a  dibrom ide which yielded 
no glycol w ith aq. Ba(OH)2, did no t react w ith 
NPhM e2, and on distillation yielded a  small fraction, 
b. p. 115— 138715 mm. W ith  0 3 in CHC13, y- 
ethoxy-8-propyl-Av-heptene gives th e  corresponding 
ethylene oxide, b. p. 120— 121°/19 mm., hydrolysed 
by 10% H 2S 0 4 to  8-hydroxy-8-propylheptan-y-one, 
b. p. 102— 104724 mm. a-Ethoxy-a-phenyl-(3-ethyl-

A°-butene, b. p. 134— 135°/15 mm. (yield, 90%), 
sim ilarly gives a Br-derivative yielding a fraction, 
b. p. 138— 142718 xhm. ¡3-Ethoxy-aa-diphenyl-A''- 
propene (90%), b. p. 141— 147°/6-5 mm. ; y-ethoxy-
S-butyl-Av-octette (94%), b. p. 124— 127°/16 m m .; 
and rx-ethoxy-a-phenyl-Çi-butyl-A^-hcxetie, b. p. 165— 
167714-5 mm., are described. R. B r ig h t m a n .

Glycerophosphomolybdates. P . F l e u r y  
(Compt. rend., 1931, 193, 1350— 1352).—The optical 
ac tiv ity  of aq. solutions of N H 4 m olybdom alate 
decreases following addition of N a2 a- and  (3-glycero­
phosphates or of N a2H P 0 4 (cf. A., 1926, 778). Solu­
tions of (NH4)2M o04 to  which N aH 2P 0 4 or N a a- or 
(3-glycerophosphate is added become progressively 
alkaline un til a const, val. is attained . T reatm ent 
w ith E tO H  of appropriate solutions of (3-glycero­
phosphate and M o03,2H20  results in  the separation 
of the  cryst. salts, 2-5Mo03,(3(C3H 70 2),Na2P 0 4,4H20  
and  2-5Mo03,(3(C3H 70 2),K2P 0 4,2-5H20 .

F. 0 . H o w it t .
isoPropylideneglucose 3-phosphate and its 

triphenylmethyl ester. K . J o s e p h s o n  (Svensk 
Kem. Tidskr., 1931, 43 , 242—244; cf. A., 1930, 
1166).—The suggested constitution of isopropylidene- 
glucose phosphate has now been confirmed by deter­
m ination of the  am ount of COMe2 liberated by the  
action of mineral acids and by the  prep, of its  CPh3 
derivative, m. p. about 130°, [a]§4 —24-7° in
COMe2. H . F .  H a r w o o d .

Reactivity of the mercaptido-group. I .  N.
H e l l s t r ô m .—See th is vol., 26.

Bismuth derivative of sodium (3-hydroxy-y- 
thiolpropanesulphonate. A. L e u l i e r  and  M. 
J u v i n . —See th is vol., 192.

Metallic derivatives of the enolic forms of 
monocarbonyl compounds. XIII. Course of 
the reaction of the Claisen-Darzens glycidic 
ester synthesis. H. S c h e i b l e r  and  P. S . T u t u n d -  
z i t s c h  (Ber., 1931, 64, [A], 2916—2920).—Condens­
ation  of CH2Cl-C02E t w ith  PhCHO in presence of 
N aO E t and E t20  affords E t  phenylglycidate (con­
verted  into phenylglycidic acid and thence into 
CH2Ph-CHO) and  a  little  a-chlorocinnamic acid. 
O ther condensing agents give sim ilar results and 
hence, con trary  to  R utovski and  D ajev (A., 1931, 
604), the reaction is capable of a  uniform in te rp re t­
ation  involving the  interm ediate production of the 
ester enolate CHCl!C(OEt)-ONa. Similarly, fu rfu r­
aldéhyde, N aO E t, and CH2Cl-C02E t afford N a furyl- 
glycidate, converted by  conc. aq. ta rta ric  acid in 
presence of E t20  into furylacetaldehyde, a  mobile oil 
w hich readily  polymerises. CO(CH2Ph)2 is tran s­
form ed in to  dibenzylglycidic acid, slowly converted by 
dil. H 2S 0 4 into fi-phenyl-a-benzylpropaldehyde, b. p.
140— 15071 mm., which does no t react w ith  N H 3, 
NaHSOg, N H Ph-N H 2, N H 2-CO-NH-NH2, or N H 2OH, 
bu t gives an  azine, m. p. 79°. H . W r e n .

Reaction of anhydrous sodium acetate with  
alkyl trichloromethyl carbonates. N. N. M e l n i ­
k o v  and ( M l l e . )  E. A. S i d o r o v a  ( J .  Gen. Chem. 
Russ., 1931, 1, 740—742).—Ph, p-tolyl, and  ¿soamyl 
CC13 carbonates w ith  NaOAc yield Ac20  and  the  
corresponding alkyl acetate. I t  is suggested th a t  the
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esters first decompose in to  C0C12, which gives rise to  
A c20 ,  and an  alkyl ehloroformate, which gives C 02 
and the  alkyl acetate. Hexachlorom etliyl carbonate 
(triphosgene) gives Ac„0 only. CPhCl3 and  BzOH 
give BzOPli, C 02, and  HC1. G. A. R . K o n .

R e so lu tio n  of r a c e m a te s  b y  fo rm a tio n  of co m ­
p le x  c o m p o u n d s . H . S o b o tk a  (Naturwiss., 1931, 
19 , 595— 596).— The form ation of complex compounds 
w ith  optically active substances lias been studied, 
and  the  use of the  m ethod for resolution is described. 
Deoxycholic acid forms mol. compounds b y  com bin­
ation w ith  substances in  the mol. proportions 1 : 1, 
1 : 2, 1 : 3, 1 : 4, 1 : 6, etc. P rom  a solution of pure 
deoxycholic acid in  S-mcthylbutyric acid there crys­
tallised P-m ethylbutyric-cholic acid, w ith co-ordin­
ation no. 2. The (3-methylbutyric acid in th is mol. 
compound was not completely racemic, h u t contained 
an  excess of the  1-acid. By distillation of th e  mother- 
liquor the  d-form was obtained. An analogous effect 
is obtained w ith camphor. The m ethod is also useful 
for the investigation of cis-tram  isomerism.

A. J .  M e e .
D e h y d ro g e ra n ic  a c id . R . S. Ca h n , A. R . P e n ­

f o l d , and J . L . S im o n se n  (J.C.S., 1931, 3134— 3142). 
—The oil obtained in 6-7% yield by  steam -distillation  
of the wood of Callitropsis araucarioides is hydrolysed 
by  0-5Ar-KOH, yielding some dehydrogeranic acid (I), 
C io H .A , decomp. 185— 186° (sinters a t  183°), which 
is optically inactive and  decomposes (oxidises) when 
kept. (I) is unsatu ra ted  (K M n04, Br), could no t be 
condensed w ith maleic anhydride, is oxidised by 
alkaline K M n04 to  COMe„, H C 0 2H , AcOH, and 
H X 'A ,  and is reduced catalytically  (Pd-norite) (with 
absorption of 6H) to  cZZ-tetrahydrogeranic acid (p- 
toluidide, m. p. 81—82°), also prepared by  sim ilar 
reduction of geranic acid. The absorption spectrum  
in E tO H  favours th e  structure  
CMe2:CH-CH:CH-CMe:CH*CO?H  for (I). The results 
of a prelim inary A -ray  investigation of (I) are given.

H . B u r t o n .
C o n fig u ra tiv e  r e la tio n s h ip  of a -liy d ro x y - 

h e p to ic  a c id  to  o th e r  a -h y d ro x y -a c id s . P . A.
L e y e n e  and  A. W a l t i (J. Biol. Chem., 1931, 9 4 ,  
593—598).—Am ylvinylcarbinol is resolved through 
th e  H  ph th a la te  by  strychnine in to  d- and  I-forms, 
b. p . 78°/19 m m . The d-form is reduced cataly tically  
(P t0 2) to  1 -cthylamylcarbinoI, b. p . 82°/24 m m ., [ajg 
—7-4° in  E tO H  (a-naphthylurethane, m. p . 79—80°). 
d-a-H ydroxyheptaldehyde (this vol., 145) is reduced 
w ith  N a-H g in 80%  E tO H  (kept slightly alkaline by 
addition  of 10% H 2S 0 4) to  d -heptane-a.&-diol, b. p. 
90°/about 1 mm., [a]„ -f-11-92° in  E tO H  (diphenyl- 
uretltane, m . p. 109°), and  is oxidised by  Goebel’s 
m ethod (A., 1927, 647) to  Z-a-hydroxyheptoic acid, 
[a]f; —1-0±0-005° in  aq. E tO H  (Ba s a lt ;  N a salt, 
[a]jf -f7 -5± 0-2° in  H 20 ). The same relationship of 
struc tu re  to  ro ta tion  holds in  th e  case of a-hydroxy- 
heptoic acid as in  the o ther a-hydroxy-acids exam ined 
(A., 1928, 1353). " H . B u r t o n .

R e a c tio n s  in  th e  d e te rm in a tio n  of io d in e  v a lu e .
M. S ettim j (Annali Chim. Appl., 1931, 21, 507— 525). 
—D eterm inations w ith  erucic acid by H ub l’s m ethod 
show th a t  the  acidity generated during th e  process 
is to  be a ttrib u ted  to  the  re-establishing of the

ethylenic linking an d  th a t  the  iodoxy-derivative p ro ­
duced by H IO  takes up HC1 so th a t  the  end product 
consists m ainly of a chloroiodo-derivativo.

O. F . L u b a t t i .
D e te rm in a tio n  of c itr ic  a c id  b y  K o g a n 's  

m e th o d . B. R o m a n i (Annali Chim. Appl., 1931, 
21, 496—500).—This m ethod (A., 1930, 743) is u n ­
satisfactory  because the  am ount of COMe2 form ed by 
th e  oxidation of citric acid w ith  K M n04 is no t theo­
retical, b u t changes w ith  small variations of the  con­
ditions of th e  oxidation, other compounds, such as 
aconitic acid and  probably acraldehyde, being formed 
as well. Secondly, th e  am ount of COMe2 obtained 
in  the  reaction cannot be completely distilled.

0 .  F . L u b a t t i .
M e c h a n ism  of sa c c h a r ic  a c id  fo rm a tio n . B. II. 

N ico let  (J. Amer. Chem. Soc., 1931, 53 , 4458). 
—The action of alkali on OMe-CHPh-CH(OH)-COPh 
gives afi-diphenyl-lactic acid in goodV ield; the initial 
reaction is considered to  be of the ty p e  of an  “ aldol 
dehydration ,” and  its  occurrence seems to  require 
the  revision of N e f  s in terpreta tion  of the  mechanism 
by which sugars form saccharic acids. This will be 
discussed la ter. C. J .  W est  (b).

M o d el e x p e r im e n ts  b a s e d  on  th e  th e o ry  of 
a lco h o lic  fe rm e n ta t io n . V. O x id a tio n  of a-k e to - 
g lu c o n ic  a c id  a n d  p -d iiso p ro p y lid en e fru c to se .
H . Oh le  and  F . G a r cia  y  G onzalez (Ber., 1931, 6 4 , 
[B], 2804— 2 8 0 9 ; cf. A., 1 9 3 1 ,1 0 3 9 ).— O xidation of K 
a-ketoditsopropylidenegluconato in  H 20  a t 100° w ith 
K M n04 (= 7 0 )  affords th e  salt
CMe <''®*C(0H),C 02K  r p  I iQ.Qqo
UMe2<-0-CH-CH(C02K )-C 02Iv,3-5H20 , T  U 
in  H 20  (also -f-H20 ) (basic Pb  salt), quan tita tively  
hydrolysed by  dif. m ineral acids to  C 02, glycollic 
acid, and  glycollaldehyde or th e ir transform ation 
products. p-Diisopropylidenefructose is oxidised by 
K M n04 in  alkaline solution alm ost quantita tive ly  to  
a-ketodifsopropylidenegluconic acid, bu t th is  is no t 
produced in  in itially  neu tra l solution, in  w hich K  
oL-keto-fiy-isopropylidenedioxyglutarate, [ajg -¡-32-80° in 
H 20  (corresponding basic Pb salt), is form ed; adm ix­
tu re  w ith  K  a-keto-p-hydroxysuccinate is no t ex­
cluded. The sa lt is hydrolysed by  dil. m ineral acids 
to  C 0 2, and  glyceraldehyde or m ethylglyoxal.

H . W r e n .
C o m p o sitio n  of c o p p e r  x a n th a te .  M. P . M a t u s - 

zatc (J. Amer. Chem. Soc., 1931, 53, 4451—4452).— 
The Cu content of th e  p p t. obtained by adding excess 
of C uS04 to  fresh solutions of K  xan thate  indicates 
th a t  the  pp t. is undoubtedly  the  Cu’ salt, CuS-CS-OEt.

C. J .  W e s t  (6 ).
A c c e le ra tio n  of a ld o l c o n d e n sa tio n  b y  a m in o -  

a c id s . F . G. F isc h e r  and A. M a r sc h a ll  (Ber., 
1931, 6 4 , [B], 2825—2827).—N H 2-acids accelerate the  
aldol condensation in  solutions buffered so as to  be 
nearly  neutral. MeCHO in presence of phosphate 
buffer and  alanine yields m ainly aldol and  croton- 
aldehyde or more highly condensed products including 
hexaclienal. B orate buffer m ay be used. The ac tiv ity  
of th e  monoamino-acids is very weak a t  p n 6, m ost 
m arked between p n 7 and 8 ; in  more strongly alkaline 
solution th e  condensing action of OH ions is d istu rb ­
ing. Acceleration is observed w ith but- and  eroton-
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aldehyde and y-m ethyl-A ^-butenal; i t  is less m arked 
w ith  CH20 , b u t obvious a t  p n 8— 9. Leucyl-leucine 
and  album in are feeble accelerators. P rim ary  and 
secondary aliphatic amines are active, b u t hippuric 
acid is ineffective. H . W r e n .

C o lo u r re a c tio n  of fo rm a ld e h y d e  a n d  k e to n e s  
w ith  so d iu m  n it ro p ru s s id e  a n d  h y d ro x y la m in e .
P . P h a te si (Giorn. Chim. Ind . Appl., 1 9 3 1 ,1 3 , 513).—  
N a nitroprusside solution (not too dil.) is trea ted  
w ith  N H ,O H  sa lt crystals and a few drops of 40%  
CH20  solution. On adding about 2N-NaOH, a tra n ­
sient yellow coloration is first produced, and then  a 
stable, intense violet-red coloration. A liphatic ketones 
give a similar, b u t unstable, coloration.

T . H . P o p e .
P re p a ra t io n  a n d  d e te rm in a tio n  of a c ra ld e h y d e .

E . V. Z a p p i  and  R . A. L ab r io la  (Anal. Asoc. Quim. 
Argentina, 1930,18, 243—246).—Slight modifications 
in  th e  prep, of acraldehyde (Org. Syntheses, 1926, 6, 
1) are described. Acraldehyde m ay bo determ ined 
by  trea tm en t w ith  excess of N aH S 03 and  back- 
titra tio n  w ith  I  (Ivanov, A., 1911, ii, 419) or, less 
satisfactorily , by trea tm en t w ith  B r in  CC14 or CHC13 
and  titra tio n  of excess of Br. R . K . Ca l lo w .

P o ly m e r is a t io n  a n d  c o n d e n sa tio n . V II . P o ly ­
m e r is a t io n  of a -h y d ro x y -a ld e h y d es . P . A.
L e v e n e  and  A. W a l t i (J . Biol. Chem., 1931, 9 4 ,  
353— 360).—a-H ydroxy-propaldehyde, -butaldehyde, 
and -valcraldehyde (dimeride, m. p. 145°), prepared 
by  reduction of the  ozonides of m ethyl-, ethyl-, and 
propyl-vinylcarbinols, respectively, w ith Zn dust and 
AcOH, are mobile liquids when freshly d istilled ; they  
polymerise readily a t  room tem p, to  viscous liquids 
which gradually deposit cryst. (dimeric) m aterial. 
a-H ydroxyhexaldehyde (I), b. p. about 6 0 ° / l—2 mm. 
(ultra-violet absorption spectrum  given), prepared 
sim ilarly from A^-octen-S-ol, affords & dimeride, m. p . 
150°, which when distilled a t  0-5 mm. pressure regener­
ates (I). The ro tations of d-, b. p. 70—7 5 ° /about 
3 m m ., and 1-, b. p. 109— l l l ° / 2 5  mm., -a.-hydroxy- 
heptaldehydes, prepared from I- and  d-amylvinylcarb- 
inols, respectively, increase considerably during the 
process of polym erisation. H . B u r t o n .

P r e p a r a t io n  of k e te n . E . P e y t r a l  (Compt. 
rend., 1931, 1 9 3 , 1199— 1200).—A small proportion 
of keten is obtained by  passing vapours of Ac20  
through a  P t  tube a t  800°; rem oval of AcOH and 
unchanged Ac20  by cooling to  0° gives a  gas con­
taining only 0-5— 1%  of im purities, m ainly CO and 
C,H4. H . A. P igg o tt .

R e a c tio n s  of c a rb o n  d isu lp h id e . I I .  R e a c tio n  
w ith  ace to n e . E . W e r t h e im  (J. Amer. Chem. 
Soc., 1931, 5 3 ,  4037— 4045; cf. A., 1926, 497).—  
R epetition of the  work of Apitzsch (A., 1904, i, 510; 
1905, i, 810 ; 1909, i, 46), in  which COMe2 was trea ted  
■with solid K O H  and  CS2, gave evidence of the  p ro ­
duction of an  acidic S compound, which could no t be 
isolated. The reaction between CS2, COMe2, and N a 
is com plex; the  H 2 liberated is 98-2% of th a t  required 
by the equation CH2;CM e-OH+CS2+ N a — >■ 
CH2;CMe*OCS2Na-f-H. The p a r t insol. in  E t20 -  
COMe2 consists largely of N a trith iona te  (obtained in 
about 50%  yield), and the  E t20-C 0M e2 filtrate w ith

BzCl gives the  Bz derivative, m. p. 155— 156° (Ag 
salt), of acetonebiscarbithioic acid ; w ith NaOMe this 
yields th e  Me ether, m. p. 150— 151°, of the  enol form 
of the acid. The filtrate also contained a little  mesityl 
oxide. W hen the  filtrate was acidified, a salmon 
compound, probably acetone-xy-biscarbithioic acid, m.p. 
84— 85° (Ag salt), which has a  disagreeable, fæcal 
odour, was pp td . ; th is loses H 2S when suspended in  
H aO or when heated, giving xy-bisthiocarbonylacetone, 
amorphous, decomp, about 200°; on heating in air, 
S 0 2 is formed. The m ixture of N a salts in the  above 
reaction and M el in  MoOH give Me trithiocarbonate, 
also obtained sim ilarly from COMe2, CS2, and solid 
K O H , and from the  N H 4 sa lt of th e  acid and M el. 
s-M ethyl tsopropyl xan thate  lias b. p . 65—68°/5m m .,
175— 1797729 mm. C. J .  W e s t  (6).

P h o to sy n th e s is  of c a rb o h y d ra te s  in  v itr o . J.
B e l l .— See th is vol., 29.

S tru c tu re  of o se s  a n d  d ih o lo s id e s . M. B r i d e l  
(Bull. Soc. Chim. biol., 1931, 1 3 , 1015— 1Ï55).—A 
lecture.

C h a ra c te r is a t io n  of a ld e h y d ic  a n d  k e to n ic  
s u g a r s  b y  o x id a tio n  w ith  b ro m in e . F . Z a n e l l i  
(Giorn. Chim. Ind. Appl., 1931, 1 3 ,  514—515).—In  
aq. solution containing much AcOH, keto-sugars are 
not oxidised to  an  appreciable ex ten t by Br (B., 
1909, 919), whereas w ith aldo-sugars th e  CHO group 
undergoes complete oxidation. E xact conditions for 
the  te s t are given. T. H . P o p e .

A ctio n  of c e r ta in  m o u ld s  o n  so lu tio n s  of 
a ld o se s . I I .  A. A n g e l e t t i  and  C. F . C e r u t t i  
(Annali Chim. Appl., 1931, 2 1 , 491— 496).—Cultures 
of Pénicillium luteum purpurogenum (strain  2A.3) on 
solutions of Z-arabinose do not show an y  acid products 
after 20 days’ incubation. In  solutions of d-xylose, 
under the  sam e conditions, sm all am ounts of an  acid 
(probably d-xylonic acid) arc formed. Thus this 
fungus is able to  oxidise to  acid products, d-glucose, 
d-mannose (A., 1930, 1620), and d-xylose, b u t not 
d-galactose and  d-arabinose. The behaviour is a t tr i­
bu ted  to  th e  arrangem ent of th e  atom s or a t. groups 
around the  C atom s 3 and  4 in  the  chain.

0 . F . L u b a t t i .
M o lisc h ’s  re a c tio n . H . B r e d e r e c k  (Ber., 1931, 

6 4 , [B ], 2856—2859).— a-N aphthol condenses w ith 
furfuraldéhyde in presence of 10%  N aO H  to 2-furyl- 
diA-hydroxy-1 -naphthylmetkane (Ac2 and  Bz2 deriv­
atives), which when covered w ith cone. H 2S 0 4 gives a 
dark  red  to  bluish-violet solution closely sim ilar to  
th a t  obtained in  the  Molisch and von U dransky 
reaction. Arabinose when trea ted  according to  
Molisch and th en  acety lated  appears to  yield the 
samo A c2 derivative. In  the  case of pentoses, there­
fore, th e  Molisch reaction appears to  depend on 
prim ary  conversion of the  sugar into furfuraldéhyde.

H . W r e n .
R e a c tiv ity  of th e  m e th y la te d  s u g a r s .  V. 

A c tio n  of d ilu te  a lk a l i  o n  tr im e th y l- I -a ra b in o s e .
H . T. N e h e r  [with W . L . L e w i s ] (J. Amer. Chem. 
Soc., 1931, 5 3 , 4411— 4423 ; cf. A., 1931, 1037).— 
The blocking effect of the  Me group on énolisation 
has been previously dem onstrated ; these conceptions 
are now extended to  trimethyl-Z-arabinose. The sp.
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ro tation  of Z-arabinose in  sa tu ra ted  aq. Ca(OH)2 a t 
35° falls from -f-100° to  +62-6° in 195 hr., and  shows 
no fu rther change for 2 m onths. The aldose content 
(by I  titra tion) falls from 99-7 to  84-9%, thus showing 
no interm ediate high I-absorbing compound, b u t ind i­
cating the  form ation of ketose. Trimethyl-Z-arabinose, 
m. p. 81—82°, obtained in  80% yield by careful 
hydrolysis of its a-methyl derivative (m. p. 46—46-5°) 
w ith 4%  HC1, is probably a  m ixture of the  a- and 
¡3-forms, since the  initial ro ta tion  varies w ith the 
conditions of crystallisation ; all the  specimens m uta- 
ro ta te  (to a  const, val. of [a]-g + 1 58°); the  lowest 
val. observed in  CHC13 was [a]® -4-16-4°, believed to 
be nearly th a t  of the pure a-form. W ith  aq. Ca(OH)2 
a t  35° optical equilibrium  was atta ined  in  164 hr. 
w ith  [a]“  + 9 8 ° ; th e  % of apparent aldose (by I  
titra tion) gradually rose from 100 to  150— 155%, as 
w ith the other m ethylated sugars studied. The high 
I  absorption is probably due to  the  presence of a 
relatively stable interm ediate m ethylated ene-diol. 
T reatm ent of the enolised solution with acid brought 
the  I  val. back to  100% aldose, b u t w ith more diffi­
culty  th an  w ith the m ethylated  hexoses. An equili­
b ra ted  solution of trim ethylarabinose (neutral or 
slightly alkaline) gave no te s t for furfuraldéhyde; 
distillation of th is solution in N2 gave 0-30 mol. of 
MeOH (per mol. of sugar) and  a  trace of furfur­
aldéhyde (ssO-07% of the  sugar). Acidification of 
th is  solution caused the  apparen t aldose val. to  fall 
to  nearly  100% and the  am ount of furfuraldéhyde 
present was equiv. to  decomp, of 16-7% of the  sugar 
originally present. From  the de-enolised and neu tra l­
ised solution, there was obtained 0-54 mol. of MeOH. 
The to ta l MeOH obtained (0-84 mol.) w-ould account 
for a  min. val. of 28% of the  sugar originally present, 
assuming th a t  each mol. loses 3 OMe groups. The 
sugar obtained from the  solution gave an  aldose val. 
of 99-3%, [a]iJ 4-138°, am ounted to  64-6% of the 
original sugar, and contained 48-3% of trim ethy l­
arabinose. I t  is believed th a t  the  im m ediate source 
of furfuraldéhyde is the  high I-absorbing form (prob­
ably  the  enol) of the  m ethylated sugar, which is 
produced by the  action of the  alkali. Z-Arabinose 
yields no furfuraldéhyde w ith  acid of the  concn. used. 
Trimethyl-Z-arabinose is no t the  direct source of 
furfuraldeliyde, as th is is no t obtained using 6A7-acid 
(after 8 hr.) and only in small am ounts w ith 12A7-acid. 
A mechanism for the  form ation of furfuraldéhyde is 
proposed. C. J .  W e s t  (6).

A ld eh y d o -d -x y lo se  te t r a - a c e ta te  a n d  th e  m e r -  
c a p ta ls  of x y lo se  a n d  m a lto s e . M. L. W o l f r o m , 
M. R. N e w l i n , and E. E . S t a h l y  (J. Amer. Chem. Soc., 
1931, 53, 4379— 4383).—The reaction product from 
xylose, E tS H , and conc. HC1 is freed from HC1 with 
P bC 03 and Ag2C03, and the resulting syrup acetyl- 
a ted  -with AcaO in pyrid ine; the  tetra-acetate (I), 
m. p. 46— 48° (corr.), [ajg 4-13° in CHC13, of d -xylose 
ethylmercaptal (II), m. p. 63— 65°, [ajt) —-30-8° in 
CHC13, is thereby  obtained. (II) m ay be obtained 
from th e  above-mentioned syrup (by seeding) in 70% 
yields. (I) trea ted  w ith CdC03 and  HgCl2 in  COMe2 
gives aldehydo-d-xylose tetra-acetate (III), m. p. 87— 
89°, J>]5 -1 5 -9 °  in  CHC13 ; in MeOH th e  initial 
ro ta tion  of 4-3-7° changes slowly to  4-2-5° in  2 days.

A cold aq. solution of (III) gives a  fa in t pink colour 
w ith Schiff’s reagent in  1-5 m in .; i t  reacts im m ediately 
w ith hot Fehling’s solution. Maltose and  E tSH , 
followed by acetylation, give maltose ethylmercaptal 
octa-acetate, m. p. 122— 122-5°, [a]'“ 4-87-5° in CHC13.

C. J .  W e s t  (b).
N ovel m o d ific a tio n  of m e th y l-d -x y lo s id e . R . C. 

H o c k e t t  and C. S. H u d s o n  (J. Amer. Chem. Soc., 
1931, 53, 4454— 4455).—Condensation of d-xylose 
w ith MeOH gives P-methyl-cZ-xyloside and a mol. 
compound, u.-methyl-d-xyloside-$-methyl-d-xyloside 
(7 : 2), m. p. 89—91°, [ocjg 4-104-4° in H 20 . A cetyl­
ation in  the cold gives a m ixture of th e  te tra-acetates 
of the  known a- and  (3-methylxylosides, the former 
predom inating ; the  ra te  of hydrolysis by 0-05Ar-HCI 
is ¿=0-001214:2  x  10-5 a t  99°. An actual m ixture of 
the  ordinary a- and  ¡3-forms in the  ratio  of 7 : 2 has 
[a]D 4-105‘4° and ¿=0-001254:3 X lO-5. The mol. 
compound can bo separated (with difficulty) into its 
components by crystallisation from AcOEt.

C. J .  W e s t  (b).
R e a c tio n  of m e th y lp e n to s id e s  a n d  of a -m e th y l-  

m a n n o s id e  w ith  tr ip h e n y lm e th y l  c h lo r id e . R . C. 
H o c k e t t  and  C. S. H u d s o n  (J. Amer. Chem. Soc., 
1931, 53, 4456— 4457).— a- and (3-Methyl-d-xyloside, 
a-methyl-tZ-lyxoside, and (3-metliyl-d-arabinoside react 
w ith CPh3Cl in pyridine, as shown by polarim etric 
changes in the  Z-direction; reaction is complete in
100—360 hr., and 45—80% of the  original sugar 
reacts. Cryst. products have no t been isolated. 
These results show th a t  CPh3Cl is not sp. in  action 
towards prim ary OH groups, or th a t  none of these 
m ethylpentosides has a 1 : 5-ring, or th a t ring shifts 
can occur. a-Methyl-cZ-mannoside has yielded a cryst. 
condensation product, which is being studied.

C. J .  W e s t  (6).
Id e n tity  of q u in o v o se  w ith  d -g lu c o m e th y lo se  

(i.sorhodeose). E . V o t o Ce k  and  F . R a c  (Chem. 
L isty, 1931, 25, 465— 468).—The above sugars are 
identical. R . T r u s z k o w s k i .

O p tic a l ro ta t io n  of rh a m n o s e -  a n d  m a n n o se -  
p h e n y lh y d ra z o n e s . C. L. B u t l e r  and L. H. 
C r e t c h e r  (J. Amer. Chem. Soc., 1931, 53, 4358— 
4363).—M annosephenylhydrazone, m. p. 199—200°, 
has [a]D 4-26-3° in pyridine, decreasing to  about 4-6° 
in  7 hr. and  then  slowly increasing to  4-33-8° (67 hr.). 
In  E tO H -pyrid ine (1 :1 )  the initial val. of 4-27-3° 
dropped to  —2-6°, and then  increased slowly to  a 
const, val. slightly higher th an  the  initial ro ta tio n ; 
the  ra te  of change was different in 2 experim ents. 
The sp. ro tation  of rham nosephenylhydrazone, m. p. 
158— 159°, in H 20  changes from  4-57-1° (initial) to  
4-44-3° in 41 hr. In  E tO H -pyrid ine (1 : 1) the initial 
val. was som ewhat below —24°; th is  rapidly  in ­
creased to  a  max. of -j-16°, and  then  slowly decreased 
and became const, a t  —35°, —100°, and —67-3° (in 
3 experim ents); the  ra te  of change increased w ith 
th e  age of the sample. No explanation of th is 
behaviour can be offered a t  present.

C. J .  W e s t  (6).
O p tic a l r o ta t io n  of th e  is o m e r ic  n itro p h e n y l-  

h y d ra z o n e s  of r h a m n o s e  a n d  m a n n o s e . C. L. 
B u t l e r  and  L. H . C r e t c h e r  (J. Amer. Chem. Soc., 
1931, 53, 4363— 4367).—Rliamnose-o-nitrophenylhydr-
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azone, m. p. 152— 153°, had  [a]D —37-5°— >■—33-5° 
(24 hr.) in  E tO II-pyrid ine  ( 1 :1 ) ;  the  m -isomeride, 
m. p. 158— 159°, changed from —21° to  +18-3° in
141-5 h r . ; the  p-isomeride, m. p. 191— 192°, changed 
from —50-3° to  —8-5° in 144 hr. Mannose-o-nitro- 
phenylhydrazone, m. p. 172— 173°, [a]D + 5 2 °, and  the 
p-isomeride, m. p. 202—203°, [a]D + 5 6 °, showed no 
m u ta ro ta tio n ; th e  m -isomeride, m. p. 162— 163°, 
changed from  +26-5° to  —8-3° in 144 hr. These 
vals. do not agree w ith those which m ight be expected 
on the  basis of rules found to  hold for o ther classes 
of optically active position isomerides (cf. Cohen, 
J.C .S., 1910, 97, 1732; 1911, 99, 1058; F rankland, 
ibid., 1912, 101, 654), h u t the  variations appear less 
erratic th a n  the  variations in  the  ro tations previously 
recorded. C. J .  W e s t  (b).

S y n th e se s  in  th e  s u g a r  g r o u p . I I I .  1 -P h en y l-  
g lu c o so n e , 1 : 1 -d ip h e n y lfru c to se , a n d  1 : 1 -d i- 
b e n z y lfru c to se . H . O h l e  and I .  B l e l l  (Annalen, 
1931, 492, 1— 21; cf. A., 1930, 1274).— a-Ketodi- 
isopropylidenegluconic acid (I) (1 mol.) and M gPhBr 
(6 mols.) in E t20 -C 6H 6 give I-phenyl-2 : 3 : 4 : 5-di- 
isopropylideneglucosone (II), b. p . 166°/0-3 mm., m. p. 
134°, [a]p —24-75° in  CHC13, and (3-1 : 1 -diphenyl- 
2 : 3 : 4 :  5-diisopropylidenefructose (III), b. p. 213-5°/
0-3 mm., m. p. 194-5°, [ a ]1," —193-5° in CHC13, separ­
able by fractional d is tilla tio n ; (III) is obtained alm ost 
exclusively when the  Me ester of (I) is used. H ydro­
lysis of (II) w ith boiling PrOH-AT-H2SO.j (1 : 1) 
affords l-phenyl-d-glucosone (IV), m. p. 134-5°, [a ]jj 
— 17-72° in H 20 , -7 -8 9 °— >+7-18° in pyridine 
(plienylhydrazone, m. p. 154-5°; tetra-acetate, m. p. 
128-5°, [a]5| +95-72° in CHC13, which could no t be 
converted into a cryst. Br-derivative, and  probably 
contains a  free CO group), and a  small am ount of a  
hydrocarbon, (CjgHj,))*, m. p. 208-5°. (IV) reduces 
Fehling’s solution and gives an intense reddish-violet 
coloration w ith  hot conc. K O H  (after 10 min. the 
reducing action disappears). (IV), COMe2, and 
anhyd. CuS04 afford a l-phenyliaopropylideneglucosone, 
m. p. 169°, [a]}) -9 3 -3 5 ° in  CHC13, which is also a 
reducing agent and does no t give a  coloration w ith 
KOH. Hydrolysis of (III) w ith P r0H -A T-H2S 0 4 
gives 1 : 1-diphenyl-2  : 3-isopropylidene-a-fructofur- 
anose, m. p. 174°, [a]1,? —99-3° in COMe2 (unaffected 
by COMe2 and anhyd. CuS04), and  (mainly) 1 : 1- 
diphenyl-2 : ‘i-isopropylidene-d-fructopyranose 
(+0-25CHCl3), m. p. 104°, [a]g -1 4 9 -6 °  in  COMe2 [re­
converted by C0Me2 and CuS04 into (III)], both  of 
which are non-reducing agents and are hydrolysed 
fu rther to  1 : l-diphenyl-d-fructose (+ H „ 0 )  (V), m. p. 
81°, [a]], +55-28°— >-+42-28° in COMe2 (tetra-acetate, 
m. p. 143°, [a]1,] +3-18° in COMe2). The first stage in 
the  hydrolysis of (III) is fission of the  oxide r in g ; the 
union of the 2 : 3-tsopropylidene group is strengthened 
(by the  electro-negative character of th e  P h  groups) a t 
C2, and form ation of a 2 : 5-ring is possible. (V), 
COMe2, and  anhyd. CuS04 give 1 : l-diphenyl-d- 
fructose anhydride, m. p. 149-5°, [a]], +76-66° in 
COMe2 ; the  non-form ation of an  wopropylidene 
derivative dem onstrates the furoid structure  of (V).

(I) and  CH2Ph-MgCl give (3-1 : l-dibenzyl-2 : 3 : 4 : 5- 
diisopropylidene-d-fructose (VI), m. p. 121-5— 122°, 
[a]« -4 9 -2 5 °  in CHC13, hydrolysed by P r0 H -A r-H2S 0 4

to  1 : l-dibenzyl-2 : 3-isopropylidene-d-fructopyranose, 
m. p. 127— 127-5°, [a]}? +32-95° in  CHC13 [re-con­
verted by COMe2 and anhyd. CuS04 in to  (VI)], and 
1 : l-dibenzyl-a.-fructose (VII), m. p. 149°, [a]]? +5-29° 
in COMe2 (tetra-acetate, m. p. 94°, [a]JJ +23-6° in 
COMe2). (VII), COMe2, and anhyd. C uS04 give 1 : 1- 
dibenzyl-4 :  5-isop>ropylidene-d-fructopyranose, m. p. 
107°, [«]g +7-29° in COMe2, which is a reducing agent.

H . B u r t o n .
C a ta ly tic  o x id a tio n  of d -g lu co se  a n d  re la te d  

s u g a r s  b y  o x y g en  in  p re se n c e  of i ro n  p y ro p h o s ­
p h a te s . E . F . D e g e r i n o  and  F. W . U p s o n  (J. Biol. 
Chem., 1931, 94, 423—431).—The ease of oxidation 
(measured by the ra te  of form ation of C 02) of the  
following substances by 0 2 in presence of a Fe pyro­
phosphate catalyst, prepared essentially by  Spoehr’s 
m ethod (A., 1924, i, 836; 1926, 385), is in the  order 
quoted : fructose, mannose, glucose, arabonic acid, 
arabinose, gluconic acid, a-methylmannoside, a- 
methylglucoside, m annitol, glycerol, glyceric acid, 
0H -C H 2-C02H , a-m ethylarabinoside, tetram ethyl- 
glucose, tetraethyl-a-m ethylglucoside. C 02 was not 
produced from the  last two compounds under the  
experim ental conditions, viz., first a t 48° (16 days) 
and then  a t about 98° (7 days). The ac tiv ity  of the 
catalyst increases w ith rise in tem p., and the  ra te  
of oxidation of th e  sugars is a  function of the rate  
of enolisation. The probable interm ediates in the 
oxidation processes are discussed. H . B u r t o n .

N o n -fe rm e n tin g  c o n s ti tu e n ts  of th e  p ro d u c t  
o b ta in e d  b y  th e  a c tio n  of a lk a lis  o n  h ex o ses  
(g lu to se ). W. C o l t o f  (Biochem. Z., 1931, 243,
191— 224).—The syrups obtained by  ferm entation of 
molasses and by Lobry do B ruyn’s m ethod are both 
m ixtures and  are differently constituted. They give 
different m ixtures of osazones and  the reducing 
substances of th e  glucose fractions are not identical. 
Glutose is to  be regarded as an  unferm entable m ix­
tu re  containing hexose, biose, saccharic acids, protein, 
etc. P . W . Cl u t t e r b u c k .

C a rb o h y d ra te s . X I. « t-G lu co se . P. B r ig l ,
H. M u h l s c h l e g e l , and  R. S c h in l e  (Ber., 1931, 64, 
[jB], 2921— 2934; cf. A., 1930, 1022; 1931, 71).— 
T reatm ent of aZ-glucose pentabenzoate w ith  N H 3 in 
MeOH affords glucosedibenzamide, 
OH-CH2-[CH-OH]4-CH(NHBz)2, m. p. 202° (decomp.), 
[a]]) + 1  -5° in  pyridine. Since glucose does no t condense 
w ith N H 2Bz in MeOH in presence of N H 3, the  aldehydic 
form m ust be sufficiently stable to  perm it the  separ­
ation of the Bz residues and the  subsequent condens­
ation. The prep, of less com pletely benzoylated al- 
glucose is difficult, since 1 mol. of BzCl and 1 mol. 
of glucose diethylm ercaptal yield the  Bz4 derivative 
(cf. loc. cit.). T reatm ent of glucofuranose 3 : 5 : 6 -  
tribenzoate w ith N H 3-M eOH affords N H 2Bz, glucose, 
and  a  small am ount of glucosedibenzamide, indicating 
the  probable presence of th e  aldehydic form in the  
initial m aterial. Glucose N a H  sulphite is im m edi­
a te ly  converted by Ac20  into (3-glucose penta-acetate 
and by MeOH containing N H 3 and N H 2Bz in to  glucose 
w ithout a trace of the debenzamide compound. 
Mannose cyanohydrin is converted by  amm oniacal 
A gN 03 in presence of N H 2Bz solely into free 
mannose, whereas its  Acg derivative is transform ed
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into m-annosediacetamide ( + H 20 ), m. p. 219° (de­
comp.), and its  B zR compound, m. p. 161— 162°, 
[“J5 +30-3° in  CHClj, in to  ma7inose-dibenzamide, 
m. p. 226° (decomp.), [a]]j +3-6° in  pyridine, and 
-monobenzamide, m. p. (indef.) 254°. The presence 
of acidic groups therefore stabilises the  aldehydic 
form. M easurements of th e  ra te  of addition of HCN 
to  various sugars in  H 20  in  presence of a  little  N H 3 
a t 5-5—6-5° (as a  possible means of determ ining the 
readiness of form ation of the  open from the cyclic 
form) show th e  following percentages of n itrile  after
1-5 and  5 hr., respectively : glucose, S-8 and 15-9; 
m altose, 6-6 and 11-9; lactose, 6-1 and 13-5; mann- 
ose, 35-9 and  75-4; galactose, 29-1 and 52-5; fruc t­
ose, 25-6 and 40-5.

3 : 4 : 5 :  6-Tetrabenzoy]glucose diethylm ercaptal is 
transform ed by  HgCl2 and B aC 03 in  boiling COMe2 
in to  a l-glucose 3 : 4 : 5 :  6-tetrabenzoate, m. p. 220— 
222°, possibly a  polymerised form. I t  behaves as a 
tru e  aldehyde, being converted by  M eO H -N H 3 into 
glucosedibenzamide, by  N H 2Ph in E tO H  in to  the  
anilide, C40H 33OnN, m. p. 118— 120° after softening 
a t  110°, by E tS H  under certain conditions into the 
in itia l m ercaptal, and by diazom ethano in to  the 
Icetone, OBz-CH2-[CH-OBz]3-CH(OH)-COMe, m. p. 194° 
(decomp.) after softening a t  192°, [ajg +4S-9° in CHC13. 
al-Glucoso tetrabenzoate and E tS H  in absence of 
catalyst afford an  im pure semimercaptal; th e  methyl- 
semiacelal lias m. p. 215° (decomp.). E tS H  in presenco 
of CHC13 satu ra ted  w ith  HC1 converts nZ-glucose 
te trabenzoate into 2-ethylthiolglucosc 1 : 1 -diethyhner- 
captal 3 : 4 : 5 :  Q-tetrabenzoale, 
OBz-CH2-[CH-OBz]3-CH(SEt)-CH(SEt)2, m .p . 84— 85° 
after softening a t  79°, [a])? +  57-6° in  COMe2, hydro­
lysed by  NaOMe to  2-ethylthiolglucose 1 : 1-diethyl- 
7nercaptal, m. p. 102° after softening a t  101°, [ajjf 
-f-2-27° in COMe2, and transform ed by HgCl, and 
B aC 03 in boiling COMe2 into 2-ethyUhiol-a,l-ghicose 
3 : 4 : 5 :  G-tetrabe7izoate, m. p. 65—66°, [a])) —42-7° 
in  COMe2. 2-EthyltMoli7io7iobe7izamide, m. p. 186— 
190° (decomp.), is described. H . W r e n .

Model experiments based on the theory of 
alcoholic fermentation. VI. Oxidation of 
mono- and di-isopropylideneglucose and of iso -  
propylideneglucose 3-sulphuric acid. H . O i i l e ,
G. C o u t s i c o s ,  and F. G a r c i a  y  G o n z a l e z  (Ber., 1931, 
64, [JB], 2810—2813; cf. th is  vol., 144).— Oxidation 
of i'sopropylideiieglucose a t room tem p, w ith  K M n04 
(= 4 -5 0 ) affords K  i.sopropylidcnexyluronate, [a]̂ ? 
—52-56° in  H 20 , sim ilarly obtained from diisopropyl- 
ideneglucose; i t  evolves C 02 when boiled w ith dil. 
m ineral acids. K  dnsopropylide7ieglucose 3-sulphate 
(+ 2 -5 H 20 ) , [be]20 -1 3 -1 7 °  in H 20  (also + 0 -5 H 2O, 
decomp. 185— 195°), is hydrolysed by  Ar-H2S 0 4"a t 
room  tem p, to  K  i&opropylideneglucosc 3-sulphate, 
[ce]“  -1 4 -5 6 °  in H 20 , oxidised by K M n04 to  K 2 
isopropylidenexyluro7iate-3-sulphale, [ajg —36-94°, ob­
ta ined  also from K  iiopropylidenexyluronate and  
pyridinium-AT-sulphonic acid in  pyridine. The course 
of the oxidation of ditsopropylideneglucose 3-sulphuric 
acid resembles closely th a t  of the  paren t compound.

H . W r e n .
Mechanism of carbohydrate oxidation. XIV. 

Alkaline degradation of cellobiose, lactose,

m elibiose, and gentiobiose by potassium  hydr­
oxide. W. L. E v a n s  and  R . C. H o c k e t t  (J. Amer. 
Chem. Soc., 1931, 5 3 ,4384—4400; cf. A., 1930,1555). 
—The objectives in  the  work were : (1) to  verify the 
prediction (based on maltose) th a t  cellobiose and  aq. 
solutions of K O H  would give practically  the  same 
yields of lactic acid, AcOH, H C 02H , and pyruv- 
aldehydeosazone as m altose; (2) to  verify the p re­
diction th a t  th e  glucosido-residues of cellobiose and 
gentiobiose and the  galactosido-residues of lactose 
and  melibiose would greatly  influence the  yields of 
lactic acid (yields relatively greater in  th e  glucosido- 
glucoses) ; (3) to  verify the prediction th a t  owing to 
the  hindering action of the  hexosido-residue in  the  
4-liexosidoglucoses (cellobiose, lactose, and maltose, 
the  yields of lactic acid would not be so great in 
these cases as from gentiobiose and melibiose (com­
pounds in  which th e  hexosido-attachm ent is on C6). 
The reactions were found to  be in  harm ony w ith  these 
general points of view. Since pyruvaldehyde is  re ­
garded as the  precursor of lactic acid, the  same general 
relationships were also found in th is case. The yields 
of AcOH from th e  6-hexosidoglucoses were greater 
th a n  those obtained from the  4-hexosidoglucoses, 
w hilst those of H C 02H  show th e  opposite tendency. 
The disaccharides show a m ax. yield of AcOH quite 
sim ilar to  th a t  of the  hexoses. A mechanism for 
the  form ation of AcOH and HCOaH  from the  disac­
charides is given. On the  enediol theory  of action in 
the  dissacharides, th e  probable oxidation products of 
gentiobiose and  melibiose are given. The in te rp re t­
ation  of the m ax. point in  the  curve of lactic acid 
production from gentiobiose and  melibiose is based 
on the  assum ption th a t a  6-hexosidoglucose-4 : 5-ene- 
diol m ust have formed in each case in  the  regions of 
higher alkalinity. A mechanism is given to  explain 
the decreasing yield of th is  acid after the  po in t of 
m ax. production has been passed. The results are 
given in a  series of curves. C. J .  W e s t  (b).

Novel modification of lactose. R . C. H o c k e t t  
and C. S. H u d s o n  (J. Amer. Chem. Soc., 1931, 53, 
4455—4456).—Finely-powdered ex-lactose monohydr- 
ate, shaken a t  room tem p, w ith  10 tim es its  w-t. of 
MeOH containing 1—5%  of HC1, changes to  a needle 
type of crystal, considered to  be a mol. compound, 
a -ladose-fi-lactose (5 : 3), [a]“ +67-9° (initial)— 4 
- f  55-2° (anhyd. lactose) in H 20 . A m ixture of the 
a- and ¡3-forms of lactose in  the  ratio  of 5 : 3 would 
have in itial [a]D -j-67-5°. The new compound is 
an h y d .,w h ereas  a-lactose has never been obtained 
anhyd. by  crystallisation. C. J .  W e s t  (6).

i-Glucoside of A sp h o d è les . H . C o l i n  and C. 
N e y r o n  (Bull. Soc. chim., 1931, [iv], 49, 1542— 1547). 
—Fresh Asphodèles tubercles contain about S%  of 
lævulosan, 1% of sucrose, and  0-5% of reducing sugar. 
The glucoside obtained by aq. extraction, [a]}) 
—18-6°, darkens a t 170° and decomposes a t  about 
210° and is hydrolysed a t p n about 4 in  0-25 hr., 
yielding m ainly fructose together w ith some glucose. 
W hen th is  m ixture is trea ted  w ith CaO, a  sugar, 
[a]g —86°, is regenerated from th e  Ca complex, the  
sugar obtained from the m other-liquors having [a]]) 
—41°, indicating the  presence of a second glucoside 
constituent. The la tte r is slowly oxidised by B r and
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I  in  weak alkaline media, the  reducing power of the 
asphodeloside decreasing about 1G% in presence of 
B r and about 40%  in abs. E tO H  w ith  the  less sol. 
fractions, indicating th e  presence of about 1 mol. of 
glucose to  5—6 mols. of fructose. The glucosido is 
rapidly  hydrolysed by m ycelian powder or by Asper­
gillus niger, b u t is only slowly and  p a rtly  a ttacked 
by  yeast-invertase. Living yeast readily ferm ents 
both Aspihodeles sap and  the purified glucoside. The 
la tte r is probably a glucofructosan or an  in tim ate  
m ixture of fructosan and glucosan.

R . B r ig iit m a n .
[H ig h ly -p o ly m e rise d c o m p o u n d s . L V I.] K .H . 

Me y e r  and H . Ma r k  (Ber., 1931, 64, [2?], 2913).—A 
reply to  Staudinger (this vol., 46). I i . W r e n .

P o ly m o rp h is m  of s u b s ta n c e s  of h ig h  m o l. w t.
I I .  A m o rp h o u s  a n d  c ry s ta l l in e  in u lin . J .  R .
K atz and A. W e id in g e r  (Rec. trav . chim., 19.31, 5 0 ,  
1133-—1137).—X -R ay  exam ination of ordinary inulin 
and  of B erner’s form  readily sol. in cold H 20  (A., 
1931, 71G) shows th e  la tte r to  be a  genuine am orphous 
form slightly contam inated w ith a cryst. modification. 
The am orphous form, although stable when dry, 
rap id ly  reverts to  th e  ordinary form  in m oist air. 
Schlubacli and E isner’s (3-inulin (A., 1930, 1415) 
appears to  be the same as B erner’s prep.

C. W. D a v ie s .
O x id a tio n  of ce llu lo se . T. N a k a s h im a  (J. Soc. 

Chem. Ind . Jap an , 1931, 34, 414— 418b ).— On con­
tinued  oxidation of “ biosan acetate ” by 0 2 in  the 
presence of NaO H , th e  I  val. decreases, w hilst the 
acid val. increases, showing th a t the  CHO groups are 
oxidised to  C 0 2H . D eterm ination of residual cellulose 
by K 2Cr20 7 shows th a t  the  am ount of cellulose de­
composed increases w ith  increasing tim e of oxidation. 
I t  is suggested th a t  the  reaction proceeds chiefly by 
oxidation of CHO to C 02H  groups and  by decomp, of 
the  term inal glucose residues containing C 02H  to  
acids of lower mol. w t. W hen the  end glucose residue 
is decomposed a new CHO group is liberated which 
is oxidised to  C 02H , and  so on. Shortening of the 
micellar chains m ust proceed gradually because oxid­
ation  takes place m ainly a t  the  ends. This is sup­
ported by the  fact th a t  the  viscosity of the  m aterial 
decreases only slowly during th e  reaction. In  the 
sim ilar oxidation of glucose, the  I  val. decreases, and 
the  acid val. increases, rapidly. B. P . R id g e .

X -R ay  e x a m in a tio n  of ce llu lo se  d e r iv a tiv e s . 
X I. A d d itiv e  c o m p o u n d s  of ce llu lo se  w ith  
h y d ra z in e , e th y le n e d ia m in e , a n d  te tra m e th y le n e -  
d ia m in e . C. T r o g u s  and K . H e ss  (Z. physikal. 
Chem., 1931, B , 14, 387— 395; cf. A., 1931, 1219).— 
The existence of additive compounds of cellulose w ith 
th e  above bases has been dem onstrated by X -ray  
exam ination. The base is directed across the  fibre 
axis of the  cellulose crystallite. These compounds 
are decomposed on trea tm en t w ith  H 20 .

R . C u t h i l l .
L e a s t e q u iv a le n t of (3-cellulose, tu n ic in , a n d  

c o tto n  ce llu lo se . E . S c h m id t , W . S im so n , and R. 
S chnegg  (Naturwiss., 1931, 1 9 , 1006— 1007).—The 
least equiv. of ¡3-cellulose, tunicin, and  co tton  (Indian 
and American) cellulose is 96 C6H 10Os, th e  same as

for cellulose derived from deciduous and coniferous 
trees (A., 1931, S27). W . R . A n g u s .

Decomposition of quaternary ammonium  
hydroxides. V I. J .  v o n  B r a u n  and  E. A n t o n  
(Ber., 1931, 64, [B], 2865—2S69).—M éthylation of 
prim ary, sec., and te rt. bases w ith Me2S 0 4 affords 
quaternary  salts w ith the  group O SO yO M e which 
can be salted ou t w ith  conc. alkali and purified by 
dissolution in CHCI3 and  pptn . w ith E t20 . W ith  
boiling aq. Ba(OH)2, they  gradually yield B aS 0 4 and 
th e  hydroxide, b u t hydrolysis is preferably effected 
w ith  boiling H 2S 0 4. A ddition of Ba(OH)2 to  the  
resulting solution ppts. B aS 04 in  a  readily filtered 
fo rm ; th e  filtrate is conc., any  B aC 03 is removed, 
and after addition of K O I! the residual solution is 
distilled. Thus n-hexylam ine is converted through 
the  quaternary mcthosuiphate, m. p. 90°, into A^-hexene 
(yield 60%) and  dimethyl-?i-hexylamine, b. p. 146° 
(yield about 20% ) ; piperidine affords “ dim ethyl- 
piperidine,” b. p. 117— 118°, and N E t3 yields N M eEt2, 
b. p . 65° (yield 50%). ag-Diaminododecane, b. p. 
187°/16 mm., m. p. 66—67°, is transform ed through 
th e  quaternary  salt, m. p. 1S6°, in to  AaX-dodecadiene, 
b. p. 207° (yield 65%), and dimethyl-tA-dodecenyl- 
arnine, CH2:CH-[CH2]10-NMe2, b. p. 132— 135°/16 
mm. (yield 25%) [picrate, m. p. 127°]. The oily 
naphthenic acid, C18H 340 2, from Galician petroleum  
(A., 1931, 1396), is converted in to  the  naphthenamine, 
C17H 33*NH2, b. p. 175— 195°/16 mm., which yields a 
hydrocarbon, C17H32, b. p. 155— 175°/16 mm. (yield 
63%), and a basic fraction, C^HjgNM c^ b. p. 175— 
195°/16 mm. (yield 31%). H . W r e n .

Existence of molecular compounds between 
amino-acids in solution and in the solid state. 
M. F r a n k e l  (Biochem. Z., 1931, 242, 67—87).— 
Exam ination  of mixed solutions of the  following pairs 
of substances : d-arginine and Z-aspartic acid ;
d-arginine and d-glutamic acid ; d-arginine and 
/-proline ; d-arginine and Z-oxyproline ; Z-histidine 
and Z-aspartie acid ; Z-histidine and d-glutamic acid; 
Z-histidine and Z-proline ; Z-histidine and  Z-oxyproline, 
by th e  cryoscopic and refractom etric m ethods shows 
th a t  double compounds are present in  each case. 
The isolation of mol. compounds from d-arginine w ith 
Z-aspartic acid and d-arginine w ith d-glutamic acid is 
described. P . W. Cl u t t e r b u c k .

Elimination of halogen by dilute alkali from  
stereoisomeric halogenoacylamino-acids. Con­
figuration of optically active a-halogeno-fatty 
acids. V. E . A b d e r h a l d e n  and  P . S c h w e i t z e r  
(Ferm ent forsch., 1931, 1 3 , 115— 125; cf. A., 1931, 
1150).—F ractional crystallisation of dl-a-&romoiso- 
valeryl-dl-leucine, m. p. 105— 126°, gave the  racemic 
compounds A , m. p. 164°, and B, m. p. 118— 119°. 
The four optically active forms of a-bromoi'sovaleryl- 
leucine were obtained : Z-Z- (I), m. p. 142— 143°, 
[«]£ - 5 0 - 0 ° ;  Z-d- (II), m. p .  141— 142°, [a]£ + 5 - 0 ° ;  
d-d- (III), m. p .  145°, [«]g + 5 2 -0 ° ;  d-Z- (IV), m . p .  
143— 144°, [a]'f( —5-0°. (I) and (III) gave compound 
A , (II) and  (IV), B. The four active forms of a-bromo- 
isovalerylnoileucine were prepared : Z-d- (V), m . p. 
113°, [a]=g — 11*3° ; Z-Z- (VI), m. p. 111°, [«]g - 3 8 - 3 ° ;  
d-Z- (VII), m. p. 104— 108°, [<*]g + 1 2 - 7 ° ;  d-d- (V III), 
m . p. I l l —112°, [ocjg + 3 6 -0 °  (all ro ta tions in  99%
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EtO H ). The racem ate A, b u t not B, was hydrolysed 
by  trypsin-kinase, B  was hydrolysed more rapidly 
th a n  A  by  0-5Ar-NaOH. Of compounds (I) to  (V lrf) 
only (I) and (VI) were hydrolysed by trypsin-kinase.

J . H . B ir k in s h a w .
Neutral salt additive compounds of p-alanine.

H . K in g  and G. V. R u t te r fo r d  (J.C.S., 1931, 3131— 
3134).—The following additive compounds are p re ­
pared from (3-aminopropionic acid (= A ) and the  
appropriate sa lt in  cone. aq. so lution: A ,LiCl,T5H20  ; 
A ,L iB r,l-5H 20 ; A ,L iI ,l-5 H ,0 ; A ,,L iI,T 5H 20 ; A .N a l; 
A2,CaCl4,2H20 ; A ,CaBr„,4H.,0; A2,CaBr2,3H20 ;
A,CaI2,4H20 ; A,SrCl2“4H 20 ; A ,SrBr2,4H20 ; 
A ,SrI2,4H20  ; A ,BaBr2,2H20 . Compounds could not 
be obtained from NaCl, N aBr, KC1, K B r, K I, and 
BaCl2. H . B u r t o n .

Preparation of crystalline ornithine. Picrates 
and monosulphates of ornithine. H . B. V ic k e r y  
and C. A. C ook  (J. Biol. Chem., 1931, 9 4 , 393—399). 
—Addition of MeCHO-free E tO H  and E t20  to  a 
cone. aq. solution of d-ornithine [mono- and di- 
picrates, both decomp. 208° after darkening a t  about 
200°; monosulphate, decomp. 234° (darkens about 
225°)] gives a  p a rtly  cryst. product, m. p. 140° (softens 
a t  120°), [a]“  +11-5° in  H 20 , which is no t completely 
stable even in the  dark. df-Ornithine m onosulphate 
has m. p. 234° (decomp.) (darkens slightly from 225°) 
(lit. 213°). H . B u r t o n .

Synthesis of glutamic acid. M. S. D u n n ,  B. W. 
S m a r t , C. E. R e d e m a n n , and K . E . B r o w n  (J. Biol. 
Chem., 1931, 9 4 , 599—609).—E t oxim inom alonate is 
reduced by A l-H g (method of prep, given) using 
Cerchez’s procedure (A., 1931, 205) to  E t  amino- 
m alonate (I). E t benzamidomalonate, m . p . 62—63°, 
E t  p-bromopropionate, and E tO H -N aO E t give Et 
a-benzamidopropane-uay-tricarboxylate, decomp, on a t ­
tem pted distillationunder 4 mm. pressure, hydrolysed 
by conc. HC1 to  dZ-glutamic acid (II) in  52%  yield.
(1), E t  p-chloropropionate, and  E tO H -N aO E t afford 
E t  a-am inopropane-aay-tricarboxylate [probably con­
tam inated  with some of the  A -p-carbethoxyethyl 
derivative of (I)], also hydrolysed to  (II) in 36% 
yield. Photom icrographs of d-glutamic acid and (II) 
are given. H . B u r t o n .

Alkaline deamination of derivatives of cysteine.
H. T. Cl a r k e  and J . M. I n o u y e  (J. Biol. Chem., 
1931, 9 4 , 541—550).—iS'-Ethylcysteine (I) is obtained 
in  75%  yield when cystine is reduced w ith Sn and 
10% HC1, the  m ixture basified w ith  aq. E tO H - 
N aOH, and th en  trea ted  w ith E t2S 0 4. iS'-Benzyl- 
cvsteine (II) is similarly prepared in  62%  yield using 
CH2PhCl in  place of E t2S 0 4, w hilst iS'-phenylcysteine
(III) is formed in  30%  yield when cysteine is trea ted  
w ith diazotised N H 2Ph in  neu tral solution. The re ­
ac tiv ity  of these compounds tow ards alkaline de- 
am inating  agents is ( I ) < ( I I ) < (III). Cystine, which 
is more reactive th a n  cysteine (A., 1931, 76), occupies 
a  position interm ediate between (II) and (III). The 
stab ility  of these compounds tow ards alkalis is in ­
fluenced by the  degree of unsatu ra tion  of the  group 
a ttached  to  th e  S atom . Cysteic acid is deam inated 
a t  a m uch slower ra te  th an  cysteine and its  derivatives. 
The deam inating agents used were those previously 
employed (loc. ch.). H . B u r t o n .

Alkyl- and dialkyl-ammonium dithiocarb- 
amates and trithiocarbonates and dialkylidene- 
ammonium alkylidenedithiocarbamates. T . G.
L e v i  (Gazzetta, 1931, 6 1 , 803— 814).— Benzyl- [m. p.
90—93° (decomp.)], camphyl- [m. p. 100— 104° (de­
comp.)], diethyl- [m. p. 98— 105° (decomp.)], dipropyl- 
[m. p. 80—90° (decomp.)], diisobutyl- [m. p. 83—93° 
(decomp.)], piperidyl- [m. p. 80—90° (decomp.)], di- 
benzyl- [m. p. 145— 155° (decomp.)], and phenylmethyl- 
(partly  m elts below 100°) -ammonium dithiocarbamates 
are obtained from N H 4 dith iocarbam ate and  th e  
hydrochloride of the  corresponding amine. Dimethyl- 
ammonium pentamethylenedithiocarbamate, m. p. 84— 
86°, diisobutylammonium dimethyldithiocarbamale, m. p.
84—86°, and dithiocarbamates of s- [m. p. 98— 100° (de­
comp.)] and as-diphenylguanidine, s-ditolylguanidine 
[m. p. 130— 132° (decomp.)], s- (m. p. 88—90°), and 
as- (m. p. 103— 106°) -triphenylguanidine, quinine 
(m. p. 107— 109°), quinidine (m. p. 202—205°), 
cinchonine (m. p. 208—209°), strychnine (m. p. above 
250°), and brucine (m. p. about 140°), dimethyldithio- 
carbamates of quinine and strychnine, strychnine 
pentamethylenedithiocarbamate, and benzyl- and  di- 
propyl-ammonium trithiocarbonates are sim ilarly ob­
tained. Diethyl- (m. p. 82—83°), dipropyl- (m. p. 
81—82°), and diisobutyl- (m. p. 101°) -ethylidene- 
ammonium ethylidenedithiocarbamates are obtained 
from dialkylam m onium  dithiocarbam ates and 
MeCHO. W ith  CH20  there is no reaction. Benzyl- 
ammonium dithiocarbamate reacts w ith  CH20  giving 
a  comjiound, C10H 12N 2S2, m. p. 130°, and w ith 
MeCHO giving a  compound, C12H 1GN 2S2, m. p . 98°. 
D im ethylam m onium  propyldithiocarbam ate w ith 
CH20  gives a  compound, C7'H15N 2S2, m. p. 52°.

E . E . J .  Ma r l e r .
Purification and some pbysical properties of 

formamide. G. F . S m ith  (J.C.S., 1931, 3257— 
3263).—D a ta  are recorded for d, yj, and  y  for 
HCONH2, which, when purified by  freezing in 
absence of a tm . H 20 , has m. p. 2-55°. The parachor 
is 2%  and  0-7% low a t  18° and 50°, respectively, 
possibly owing to  association a t  low tem p.

R . S. Ca h n .
Constitution of synthetic resins. II. Theor­

etical basis and quantitative study of carbamide- 
formaldehyde condensation. G. W a l t e r  and M. 
G e w in g  (Kolloid-Beih., 1931, 3 4 , 163—217; cf. A., 
1931, 1398).—A quant, study  of th e  résinification of 
di(hydroxym ethyl)carbam ide (I) on fusion and sub­
sequent heating in presence of condensing agents, 
and also of th e  condensation of (I) or of equiv. am ounts 
of CH20  and  CO(NH2)2 in aq. solution, and of fusion 
of (mono)hydroxym ethylcarbam ide. The course of 
résinification is followed by determ ination of th e  H 20  
and C 02 evolved and analysis of the final resin, which 
indicates th a t  th e  composition of the  glass-clear resin 
is approx. th e  m ean of those of (I) and  hydroxy- 
m ethylm ethylenecarbam ide (II), w hilst those of the  
tu rb id  resins approach th a t  of (II). Fusion of (I) to  
a clear liquid can only be carried ou t either in  small 
quantities by  extrem ely rapid heating or in presence 
of basic substances, e.g., N aOAc; slow heating, or 
heating in contact w ith traces of acid, leads to  evolu­
tion  of CH20  and  form ation of an  am orphous mass 
of (II). If  a  small qu an tity  of acid be added and
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heating continued to  150° fu rther condensation occurs 
-with elim ination of CH20  and H 20  and  a  transparen t 
resin is produced. A n optim um  p a exists for th is 
stage, and  in  aq. solution is approx. 3-0—5-0; w ithin 
these lim its, and close to  fin 5-0, a  narrow er range 
exists w ithin which gelatinisation can be controlled. 
F u rth er condensation of th is type  does no t occur in 
presence of basic catalysts which cannot bring about 
elim ination of CH20 .

I t  is considered th a t  the  final resins contain the 
> N -C H 2-N <  and •CHyOH groups, although the  
form er cannot be detected by  a  H erzig-M eyer deter­
m ination. M ethylene-carbamide, -thiocarbam ide, and 
-bisacetamide, and  hexam ethylenetetram ine also give 
low results by th is m ethod. The structu re  of th e  
carbam ide-C H 20  resins is discussed, and units of a 
chain structure , probably  linked by covalencies into 
a three-dim ensional network, are considered m ost 
probable. The pep tisa tion  of (II) by  aq. GH20 , and  
form ation of a  transparen t resin from  th e  product in 
th e  usual m anner, is regarded as evidence th a t  in  th is 
case a t  least th e  resin is a  solution of •CH2,OH-frec 
substances in  •CH2,OH derivatives, an  explanation 
which is also in  agreem ent w ith the  properties of the 
initial solution. H . A. P iggott.

Condensation of chloral with carbamide and 
phenylcarbamide. F . D. C h a t t a w a y  and E . J .  F . 
J a m es (Proc. R ov. Soc., 1931, A, 134, 372—384).—a- 
H ydroxy-ppp-trichloroethylcarbam ide (I) (modified 
prep.), m . p. 150° (decomp.), is hydrolysed by  h o t aq. 
E tO H  or by  keeping in  aq. N aO H  to  CHC13, H C 0 2H , 
and carbam ide, b u t is p p td . unchanged on im m ediate 
acidification of its  solution in  aq. NaO H . (I), Ac20 , 
and a drop of H 2SO,( give N-(ppp-trichloro-cL-acetoxy- 
ethyl)-W-acetylcarbamide, m. p . 160° (decomp.), b u t (I), 
A c20 ,  and  cold A -N aO H  give di-{a-carbamido-$$$-tri- 
chloroethyl) ether, [N H 2iC 0-N H ,CH(CC13)]20 , m. p. 222° 
(decomp.) [(<x-N'-Ac)2 derivative, m. p. 241° (decom p.); 
(« ■ M '-C y 2 derivative (prepared by  Cl2 in  AcOH), 
m. p. 131° (decomp.)], which w ith  N a in E tO H  yields 
CHClg, H C 0 2N a, and  carbam ide [by w ay of (I)], 
together w ith ppp-trichloro-ot.-ethoxyethylcarbamide (II), 
m . p . 202° (decomp.) [N-Ac derivative, m . p. 142° 
(decomp.)]. The following substances were sim ilarly 
prepared, th e  group nam ed being the a -su b s titu e n t: 
MeO-, m. p. 205° (decomp.) [N-Ac derivative, m . p. 
154° (decom p.)]; Pr'O-, m . p. 177° (decom p.); Pr"jO-, 
m. p. 180° (decom p.); BuaO-, m. p. 165° (decomp.).

D i-(a-hydroxy-ppp-trichloroethyl)carbam ide (modi­
fied prep.), m . p. 194° (decomp.), is hydrolysed by 
keeping in  aq. N aO H ; -with Ac20  and a  di’op of 
H 2S 0 4 i t  forms s-di-($fi$-trichloro-ci-acetoxyethyl)carb- 
amide, m. p. 189° (decomp.), b u t w ith  Ac20  and 
Ar-NaOH gives anhydrodichloralcarbamide, probably  
n  .GH(CCl3)-NH-CO-NH-CH(CCl3) ^ n/TTT, , 0„0 
0 < CH(CClg)-NH-CO-NH-CH(CCy>0 (i n ) 'm 'P -1 8 7 > 
which w ith Na in  E tO H  forms CHC13, H C 02N a, carb ­
amide, and s-di~(fifi$-trichloro-<x-ethoxyethyl)carbamide
(IV), m. p. 241° (decom p.); the  corresponding ¡x-MeO- 
and a-Pr°0-com pounds, m. p. 234° (decomp.) and 
224° (decomp.), respectively, were sim ilarly prepared.
(II) and chloral a t  100° form  ~N-($$p-trichloro-a.-ethoxy- 
ethyl)-W-(fi$$-trichloro-a-hydroxyethyl)carbamide (V), 
m . p . 147° (decomp.) [N '-a-AcO-derivative, m . p. 187° 

M

(decomp.)] ; th e  corresponding N-a-AfeO-compound, 
m. p. 159° (decomp.) [N '-“ -AcO-derivative, m. p. 189° 
(decomp.)], was similarly prepared. (V) w ith  Ac20  
and A -N aO H  gives bis-[u-(N'-fi$B-tricMoro-x-ethoxi/- 
ethylcarbamido)-$$$-trichloroethyl] ether, 
[CCl3-CH(0Et)-NH-C0*NH*CH(CC]a)]20 ; this, when 
kep t w ith  N a  in  E tO H , affords (IV), and w ith  N a in  
MeOH or P rO H  affords N  - (fififi-trichloro-ethoxy ethyl) - 
W-{P>$$-trichloro-a-methoxyethyl)mrbamide and the 
corresponding N '-(a-Pr°0)-com pound, m. p. 212° 
(decomp.) and 228° (decomp.), respectively. Phenyl­
carbam ide, chloral hydra te  (2-5 mols.), and  HC1, when 
kep t, deposit ~N-phenyl-W-($$$-trichloro-a.-hydroxy- 
ethyl)carbamide, m. p. 142° (decomp.) (decomposes 
when kep t or w arm ed in  aq. NaOH) [Ac2 derivative, 
m. p. 104° (decomp.)], which w ith  Ac20  and A -N aO H  
gives d i-  a - (ppp - trichloro - N '-phenylcarbamidoethyl) 
ether, [NHPh-CO*NH-CH(CCl3)]20 , m. p. 236° (de­
comp.) a fte r decomp. from  195° [N'-Ac2 derivative, 
m. p. 153° (decom p.)]; th is w ith  N a in  E tO H  affords 
N-phe?iyl-W-fi$$-trichloro-oi.-ethoxyethylcarbamide, m. p. 
153° (decomp.) [N-Ac derivative, m. p. 88° (decom p.)]; 
th e  corresponding a-ATeO-compound, m. p. 189° (de­
comp.) [N-Ac derivative, m . p. 102° (decomp.)], was 
sim ilarly obtained. R . S. Cahn.

Supposed optical activity of ethyl diazo- 
succinate. A. W e is s b e r g e r  and  R . H a a s e  (Ber., 
1931, 64, [A], 2896—2905).—The action of N a N 0 2 
and HC1 on E t2 asparta te  leads in all cases to  dex tro ­
ro ta to ry  products. Decomp. of the  products w ith 
dil. acids causes evolution of less th a n  th e  calc, 
am ount of N 2 and  does no t affect the  sp. ro tation . 
Since the  optical ac tiv ity  is unaffected by  cataly tic 
hydrogenation of the  product in  presence of colloidal 
Pd, i t  cannot be due to  E t  diazosuccinate, b u t is 
a ttrib u ted  to  an  im purity . The product contains Cl, 
b u t ac tiv ity  cannot be ascribed to  E t2 chlorosuccinate, 
since diazotisation in  presence of H 2S 0 4 affords an  
optically active m aterial. The possible presence of 
E t2 d-m alate harm onises approx. w ith  th e  deficit of 
N 2 and  th e  optical ac tiv ity  of the  product and, if 
th is  is accepted, th e  production of d-bromosuccinic 
acid by trea tm en t of th e  diazo-ester w ith  H B r in 
E t20  loses valid ity  as evidence of th e  existence of 
optically  active diazo-ester (cf. Levene and  Mikeska, 
A., 1923, i, 25, 663). Since, however, Z-aspartic acid 
is converted b y  H N 0 2 in to  Z-malic acid, th e  exact 
n a tu re  of the  im purity  is uncertain. The d a ta  w ith 
regard to  optically active diazosuccinic (and other 
aliphatic  diazo-) esters should be deleted from  the  
literatu re . H . W r e n .

Action of arsenic chloride on ethyl sodio- 
malonate. I I .  Reply to Guglialmelli and Ruiz.
E . V. Z appi (Anal. Asoc. Quim. A rgentina, 1931 ,19, 
80—81; cf. A., 1930, 899; 1931, 832).—Polemical.

R . K . Ca l lo w .
Action of fluorine on aromatic compounds and 

a theory of ring substitution. S. F . W h e a r t y ,  
jun . (J . Physical Chem., 1931, 35, 3121—3147).— Very 
small quantities of im pure C6C14F 2, b. p. 230—240°, 
and of C0C13F 3 have been obtained from  F  and  C6C16. 
F rom  5-C6H 3Cl, some CcH F 3C12, b. p. 75°/25 m m ., 
was formed. In teraction  of F  w ith  o ther C8H 6 
derivatives gave explosions or negative results. The
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in terpretation  of the  interaction of a  halogen w ith  a 
C6H 6 compound is discussed a t  length.

A. L. H e n n e  (6).
Thermal vapour-phase chlorination of toluene 

and benzene. J .  M a so n , C. A. S m a le , R . N. 
T h om p son , and T. S. W h e e l e r  (J.C.S., 1931, 3150— 
3157).—Cl2 reacts rapidly  (cf. A., 1931, 1267) w ith 
PhMe above 250° to  give CH2PhCl and  CHPhCl2 ; 
in  presence of carriers nuclear substitu tion  also 
occurs. W ith  C6H G above 400° PhCl and C6H 4C12 
are formed. The proportions of first- and second- 
stage products agree well w ith  theory.

C. W. D a v ie s .
Compound of nitrobenzene and sulphuric acid.

I . Ma sso n  (J.C.S., 1931, 3200—3206).—P h N 0 2 and 
H 2S 0 4, m. p . 10-35°, form the  compound 
P h N 0 2,H 2S 0 4, m. p. 11-6°, which is probably 
[P h N 0 2*H]+[H S04]~, since i t  increases the  conduct­
ance of IRSO ^ This compound is unimol. in H 2S 0 4, 
b u t bimol. in  CGH G. I ts  influence in  substitu tion  
reactions is discussed. Pure C6H 6 and  P h N 0 2 have 
m. p . 5-58° and  5-84°, respectively. R . S. Ca h n .

Action of sodamide on some bromohydro- 
carbons. (M lle .)  P. A m a o a t (Bull. Soc. chim., 1931, 
[iv], 49, 1410— 1417; cf. A., 1930, 759).— P-Phenyl- 
propyl bromide, (3-phenylbutyl bromide, and (3-phenyl- 
isoamyl bromide are stable tow ards H 20  and  OTiY- 
A gN 03 and are no t isomerised in u ltra-vio let light 
(cf. A., 1928, 255). y-Phenylpropyl bromide, b. p. 
120— 122°/16 m m ., is obtained in 85% yield from 
P B r3 and y-phcnylpropyl alcohol, bu t under the  same 
conditions p-phcnyl-p-ethylbutyl alcohol is dehydr­
ated , giving a  hydrocarbon, b. p. 110— 115°/12 mm. 
p-Pheny 1 -p-benzy 1 buty  1 alcohol sim ilarly yields an  
olefine, b. p. 180°/15 mm. 48%  H B r and  p-phcnyl- 
P-ethyibutyl alcohol afford only 20%  of the  bromide, 
th e  alcohol being m ainly dehydrated to  a -phenyl- 
$-ethyl-&a-butene, b. p . 114— 118°/12 m m . In  xylene 

-phcnylpropyl bromide is unattacked  by  N aN H 2, 
u t  in CH2P h2 a m ixture of sec. and  te rt. amines is 

obtained. “ R . B r ig h tm a n .

Diphenyl and its derivatives. VIII. 2 : 2'-Di­
substituted derivatives of diphenyl. L. M as- 
c a r e l l i  and D. G a t t i  [with M. P ir o n a ]  (Gazzetta, 
1931, 61, 782— 797).—2-Chloro-, m. p. 71°, 2 -bromo-, 
m. p. 66—67°, 2-iodo-, m. p. 81—82°, and 2-acetoxy-, 
m. p. 102°, -2'-nitrodiphenyl are obtained from 
2'-nitro-2-am inodiphenyl. The Sandm eyer reaction 
w ith 2'-nitro-2-am inodiphenyl gives m ainly products 
containing a heterocyclic nucleus, e.g., carbazole; di- 
azotisation in  presence of Cu' halide in  a  curren t of 
CO gives b e tte r  results. 2-Chloro-, m . p . 56— 57° 
(hydrochloride, m. p . 176— 177°), 2-bromo-, m. p. 
ab o u t 46— 50°, b. p. 196:—197°/27 mm., and the 
A c  derivative of 2-iodo-2'-aminodiphenyl are obtained 
by  reduction of th e  corresponding halogeno-nitro- 
compounds. 2-Chloro-2'-bromo-, m. p. 58°, and
2-chloro-2'-iodo-diphenyl, m. p. 63—64°, are obtained 
from 2-chloro-2'-aminodiphenyl, and  2'-bromo-2-iodo- 
diphenyl, m. p. 90°, from '2-brom o-2'-am inodiphenyl. 
The yields in  all cases are small in comparison w ith  
th e  3 : 3 ' and  4 : 4 ' series. 2 -Chloro- and 2-bromo- 
2'-nitrodiphenyl are also obtained by th e  action of

Cu on a m ix ture  of o-iodonitro- and  o-chloro- (or 
bromo-)iodobenzene. E . E . J .  Ma r l e r .

Iodo-derivatives of diphenyl obtained by direct 
action of iodine in presence of nitric acid. I.
4-Iodo-4'-nitrodiphenyl. L. G u g l i a l m e l l i  and 
M. R . F r a n c o  (Anal. Asoc. Quim. Argentina, 1931, 
19, 5— 33).—The following conditions are optim al 
for th e  p reparation  of i-iodoA'-nitrodiphenyl, m. p. 
202—206° (dichloride, m. p. 190°) : H N 0 3 (d 1-40) 
(12—24 c.c.) is added dropwise during 30 min. to  a 
m ixture of P h 2 (10 g.) and  I  (5 g.) a t  100°. The 
product, washed free from acid, is then  freed from 
(?) 2 :4 '-  and 4 : 2'-compounds by  extraction  w ith 
E tO H . lod ination  probably precedes n itration . The 
substance is identical w ith the product obtained from
4-nitro-4'-aminodix)henyl by  th e  diazo-reaction, and  
reduction yields 4-iodo-4'-aminodiphenyI, m. p. 159°, 
identical w ith the substance prepared from benzidine 
and yielding identical derivatives (benzylidene, m. p.
208-5—209-5°; p-dimethylaminobenzylidene, m. p. 
204°, and piperonylidene, m. p. 150— 151°).

R . K . Callo w .
Ditolyls. III. Derivatives of 2'-nitro-di-2- 

am ino-6 : G'-ditolyl. A. A n g e l e t t i  (Gazzetta, 
1931, 61, 832—838).—2-Iodo- (m. p. 129— 130°),
2-bromo- (m. p. 122— 123°), and  2-chloro- (m. p. 99— 
100°) -2’-nilro-G : 61 -dimethyldiphenyls are obtained 
from  2'-nitro-2-amino-6 : 6'-dim ethyldiphenyl by  the 
Sandm eyer reaction. 2’-Nitro-2-hydroxy-§ : 6 '-di-
methijldiphenyl (Ac derivative, m. p. 86—87°) could 
no t be isolated in  a pure s ta te . E . E . J .  Ma r l e r .

Conversion of halogenodiphenylenesulphones 
into halogenodiphenyl-2-sulphonic acids. C.
C o u r t o t  and R. E v a in  (Bull. Soc. chim., 1931, [iv], 
4 9 ,1555— 1562 ; cf. A., 1931,1281,1406).— Benzidine- 
sulphone is converted by diazotisation and decomp, 
w ith E tO H  into diphenylenesulphone (yield 78%), 
m. p . 232°. 4 : 4'-Dichloro-, m. p. 295— 296°, and 
4 : 4'-dibromo-diphenylenesulphone, m. p. 313°, are 
obtained in 85% yield. On alkaline fusion a t  190— 
200°, 4  : 4'-dichlorodiphenylenesulphone affords 4 : 4'- 
dichlorodiphenyl-2-sulphonic acid (chloride, m. p. 75° ; 
amide, m. p. 155°). 4 : 4 '-Dibromodiphemyl-2-sulphonic 
acid (chloride, m. p. 123°; amide, m. p. 188°) is 
similarly obtained a t  200—210°. R . B r ig h tm a n .

Action of scission catalysts in hydrogenative 
cracking of polynuclear hydrocarbons. A . K l i n g  
and  D. F l o r e n t i n  (Compt. rend., 1931, 193, 1198— 
1199).—The decomp, of C10H 8 and anthracene in  H 2 
a t  475— 492° and  225—290 kg. per sq. cm. in  presence 
of hydrogenating catalysts, e.g., NiO, MoS2, and  Mo 
oxides, gives small am ounts of benzenoid hydro­
carbons, th e  yields of which are im proved by addition 
of S or H 2S e03. Much be tte r results are  obtained 
w ith  A1C13 in  absence of H 20 . H . A. P ig g o t t .

Nitro-derivatives of naphthalene, tetrahydro- 
naphthalene, and dinaphthyl. W . M. Cum m ing  
and  G. H o w ie  (J.C.S., 1931, 3176— 3181).— i-Iodo-
2-nitro- (I), m . p . 192— 193°, and  2-iodoA-nitro- (II), 
m. p. 234°, -oL-naphthylamine are prepared by  iodin-; 
a ting  2- and  4-nitro-a-naphthylam ine, respectively, 
w ith  IC1 in  AcOH. l-Iodo-3-nitro-, m. p. 118— 
118-5°, 2-iodo-l-nitro-, m. p. 84°, 2-iodo-Z-nitro- (III),
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m. p. 76-—76-5°, and 3-iodp-l-nitro- (IV), m. p. 64—  
65°, - ar- tatrahydronaphthalene are prepared by the 
usual m ethod from  th e  appropriate n itro tetrahydro- 
naphthylam ines. Oxidation of (III) and  (IV) w ith 
B r gives 2-iodo-^-nitro-, m. p. 89—89-5°, and 3-iodo-
1-nitro-, m. p. 108°, -naphthalene, respectively; the  
last-nam ed is also prepared by  elim ination of N H 2 
from  (II). D eam ination of (I) affords l-iodo-3-nitro- 
naphthalene, m. p . 147° (lit. 142— 143°). U llm ann’s 
generalisations (A., 1901, i, 586;: 1904, i, 725) for the  
prep, of 5-diphenyls hold also in the  C10H 8 and  te tra- 
hydronaphthalene series. Condensation of halogeno- 
n itronaphthalenes could no t be effected by Na. The 
following are prepared  b y  U llm ann’s m ethod : 1 : 1'-, 
m . p. 187— 188°, and 3 : 3'- (V), m. p. 201°, -dinitro- 
2 : 2 '-ditetrahydrodinaphthyls; 2 :2 '- , m. p. 187° (lit. 
179— 180°) [Chudozilov’s m ethod (A., 1925, i, 903) 
(modification described) does no t give trustw orthy  re ­
sults], and  3 : 3'-, m. p. 281° (lit. 262—264°), -dinitro- 
1: l '-d in a p h th y ls ; 1: l'-d in itro -2  : 2 '-dinaphthyl, m .p . 
284° (decomp.) (lit. 264—265° and 276°). 3 : 3 '-D i- 
nitro-2 : 2'-dinaphthyl, m. p. 257—258°, is prepared 
by  oxidation of (V) w ith Br. 4  : 4 '-D in itro-l : l '-d i- 
naphthyl, m. p. 246°, obtained by  Schoepfle’s m ethod 
(A., 1923, i, 776), could no t be prepared from  4-nitro- 
naphthalene-l-diazonium  sulphate and Cu. 2 : 2'-Di- 
naphthyl and HNOs (d 1-42) in  AcOH give 1-nilro- 
2 :2 '-dinaphthyl, m. p. 179°, n itra ted  fu rther to  a 
m ixture, m. p . 198—208°, of dinitro-isomerides con­
tain ing th e  1 : l'-derivative, since reduction w ith  
Zn d ust and  conc. HC1 in AcOH affords 1 : l'-im ino- 
2 : 2 '-d inaphthyl. The m ixture of 1- and 2-nitro- 
tetrahydronaphthalenes obtained from  tetrahydro- 
naphthalene, b. p. 95—97°/16 mm. (lit. above 175°/ 
13 mm.), by  a  modification of Schroeter’s m ethod 
(A., 1922, i, 123), is reduced by Vesely and  Chudozi­
lov’s m ethod (A., 1925, i, 654); a simple process for 
th e  extraction  of tetrahydro-p-naphthylam ine is 
described. H . B u r t o n .

3-Nitrofluorene. F . E . B a r d o u t  (Anal. Asoc. 
Quim. A rgentina, 1931, 19, 117— 136).—3-Nitro-2- 
aminofluorcne (A., 1902, i, 758; 1928, 521) is con­
verted  on deam ination (diazo-reaction and  Cu20) into 
3-nitrofluorene, m. p. 105°. O xidation of the  la tte r  
w ith  K 2C r04 yields 3-nitrofluorenone, m. p . 232° 
(lit. 210°) [oxime, m. p. 217° (decomp.) (lit. 240°)], 
which is converted successively into the  known
3-NH2- and 3-OH-compounds. R . K . Ca llo w .

Polycyclic aromatic hydrocarbons. VIII. 
Chemistry of 1 : 2 : 5 : 6-dibenzanthracene. J . W .
Cook (J.C.S., 1931, 3273—3279; cf. A., 1931, 1420). 
— 1 : 2 : 5 : 6-Dibenzantkracene (I) reacts additively 
w ith  Br, pyridine dibromide, and  maleic anhydride 
(bu t no t w ith  H N 0 3 in AcOH), b u t more reluctan tly  
th a n  anthracene. These and  other reactions recorded 
below show th a t  angular Bz rings (in con trast to  linear) 
stabilise th e  arom atic s ta te  of the  m&so-ring. (I) w ith 
B r in CS2 a t  room tem p, gives slowly a little  additive 
com pound (not isolated pure). W ith  B r in  pyridine 
(I) gives a sa lt which w ith  aq. N H 3 gives 1 : 2 : 5 : 6- 
dibenzanthronyl-9-pyridinium bromide, m. p. indefinite. 
W ith  H N 0 3 (d 1-5) in  AcOH (I) affords the  9-N 0 2- 
compound, m. p . 217—218°, reduced by N H Ph-N H 2 
(bu t no t by  SnCl2 in AcOH) to  9-flmino-l : 2 : 5 : 6 -

dibenzanthracene, m. p. 268—269° (Ac2 derivative, 
m. p. 215—216-5°; n-butyryl derivative, m. p. 300— 
302°; corresponding succinimide, m. p. 299—300°), 
which was oxidised by C r03 to  1 : 2 : 5 :  6-dibenz- 
ailthraquinone (whereby its  constitu tion  is proved).
(I) and  maleic anhydride a t  250—260° give a product, 
hydrolysed by boiling N aO H  to  1 : 2 : 5 :  Q-dibenz- 
anthracene-9: lQ-endo-a$-succinic acid, m. p . 230° 
(Na2 salt). 1 : 2 : 5 :  6-Dibenzanthraquinone w ith Sn 
and  HC1 in AcOH gives an  insol. substance, b u t w ith 
Al and conc. H 2S 0 4 gives 9-hydroxy-l : 2 : 5 : 6-di­
benzanthracene, isolated as Ac derivative, m. p. 235°, 
which led to  the  M e ether, m. p . 178°, unaffected by 
HC1 in boiling AcOH. R. S. Ca h n .

Molecular organic compounds. III. Mole­
cular organic compounds of o-, m - ,  and p-mono- 
substituted nitrobenzenes. C. A. B u e h l e r ,  C. R . 
A le x a n d e r ,  and  G. S t r a t t o n  (J. Arner. Chem. Soc., 
1931, 53, 4094— 4096).—The following new mol. com­
pound# ( 1 : 1  unless s ta ted  otherwise) are described : 
(a) p-nitrophenol and  o-toluidine, m. p . 53-4° (all 
m. p. are corr.), benzidine, m. p . 149-9°, N H E t2, 
m. p. 109-6°, and pyridine (2 : 1), m. p . 63-8°; (6) 
m-nitrophenol and o-toluidine, m. p . 40-6°, benzidine, 
m . p. 112-3°, and N H E t2, m. p. 43°; (c) o-nitrophenol 
and  N H E t2, m . p. 105-1°, and (d) p-C6H 4Cl-N 02 
and a-naphthol, m. p. 165-2°. O ther mol. com ­
pounds previously prepared by K rem ann are also 
described w ith corr. m. p. The mol. compounds of 
high m. p. were prepared in  E tO H , CGH c, or CHC13, 
w hilst those w ith low m. p. were obtained by fusion 
of th e  com ponents and subsequent heating a t  a  fairly 
high tem p. Differences in  the  ability  of the  nitro- 
phenols to  form  mol. compounds are a ttrib u ted  to  the  
chelate ring in  the  o-derivative. The com paratively 
high additive power of m- and  p -N 0 2'CGH 4-OH and 
the ir alm ost exclusive com bination w ith  N H 2-com- 
pounds indicate th a t  in  the  simpler types union 
occurs betv'een the OH and NH„ groups.

. C. J .  W e st  (6).
A7-Chlorosulphonamides and jV-chlorosul- 

phonylsulphonamides. M. B a t t e g a y ,  L. D e n i-  
v e l l e ,  and J .  M e y b e c k  (Compt. rend., 1931, 193, 
1195— 1198).— lA-(Chlorosulphonyl)-formanilide, m. p. 
80—81°, -acetanilide, m. p. 75°, -p -toluenesulphon- 
anilide, m. p. 139°, -p-toluenesulphon-o-toluidide, m. p. 
108°, -p-toluenesulphon-m-toluidide, m. p . 126°, and 
-■p-toluenesulphon-p-toluidide, m. p . 166°, are prepared 
by action of N a on the  appropriate acylam ide in  dry  
E t20 , and in teraction of th e  resulting N a compound 
w ith S 0 2C12 a t  —5° to  0°. N -{Chlorosulphonyl)benz- 
anilide, m. p. 109-5— 110°, is b e tte r  prepared by  means 
of the  Mg derivative obtained by  action of MgPrCl 
on N H B zPh. H . A. P ig g o t t .

Chlorination of anilides. VII. Constitutional 
influence of acyl group on side-chain reactivity.
G. W illia m s  and S. P . H u g h es  (J.C.S., 1931, 3125— 
3131; cf. A., 1928, 668).—The velocities of sim ultan ­
eous N - and C-chlorination in 40%  AcOH a t  18° are 
m easured in th e  N H 2P h  (CHO,. Ac, and  CO-CC1, 
derivatives), o-chloroaniline (CHO, Ac, and  C0-CH2C1 
derivatives), and  p-chloroaniline series (CHO, Ac, 
C O 'E t, CO-Pr“, CO-Pr^, CO*CH2Cl, CO-CCl3, Bz, and 
P h S 0 2 derivatives). B oth  are reduced by  introduc-
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tion  of Cl or Ph in to  th e  acyl group, and th e  form er 
also b y  increasing length or branching of the  alkyl 
chain. N uclear chlorination is favoured by  the  
presence of Me in  the  acyl radical. The results are 
discussed in  relation to  the  ionisation const, of the  
corresponding acids. H . A. P igg o tt .

Inhibitory effects of substituents in chemical 
reactions. II. Reactivity of thiocarbimido- 
group in substituted arylthiocarbimides. D. W .
B r o w n e  and G. M. D y so n  (J.C.S., 1931, 3285— 
3308).—The velocities of in teraction  of phenylthio- 
carbim ide and  a  large series of nuclear substitu ted  
derivatives w ith E tO H  a t  its  b. p . are m easured by 
determ ination of unreacted thiocarbim ide a t  definite 
tim e intervals by  addition of benzidine, which reacts 
preferentially. In  general, the  velocity is increased 
by negative, substituen ts and  decreased by  alkyl 
groups in any position; alkoxyl groups inh ib it ¡the 
reaction slightly in the o- and p-positions, and aid 
i t  in the  wi-position. The effects are additive in 
polysubstitu ted  derivatives, and  all the  Me3 com ­
pounds studied were unreactive. The following thio- 
carbimides, which appear to  be new, are prepared 
from  th e  appropriate am ine and CSC12 : 4-, m. p. 
112°, and  3-nitrophenyl- , m. p . 60°; 3-nitro-o-lolyl-, 
m. p . 70°; 4-fluoro-3-nitrophenyl-, m. p. 55°; 4-ethyl- 
phenyl-, b. p . 245°; i-isopropylphenyl-, b. p. 252°,
3-, b. p. 226—227°, and i-ftuoropihenyl-, m. p. 12°, 
b. p. 228°; 3-, b. p. 269°,;4-, b. p. 26S°, 5-, m. p. 
36°, and  6-chloro-o-tolyl-, b. p . 276°; 4-, b. p. 272°,
5-, m. p. 34°, 2-, b. p. 264°, and  6-chloro-m-tolyl-, 
b. p . 270°; 2-cMoro-p-tolyl-, b. p . 263°; 6-chloro- 
m-A-xylyl-, b. p. 278°; chlorom esityl-,m . p. 44°;
3-chloro-p-tolyl-, b. p . 258° ; 5-cMoro-fi-ciimyl-G-, m. p. 
36°; 3-chloro-p-anisyl-, m. p. 89°; ‘i-chloro-m-anisyl-, 
m . p. 51°; 5-chloro-o-anisyl-, m. p. 61°; 5-chloro- 
m-anisyl-, m. p . 36°; 3 : S-dimethoxyphenyl-, m. p. 
51°; p -xenyl-, m. p. 64°; and 4-, m. p . 71°; and
3-aldehydophenyl-thiocarbimide, m. p. 42°. 4-Ethyl- 
phenyl-, m ,p . 138°; 4-isopropyl-, m. p. 134°; 3-fiuoro- 
plienyl-, m. p. 116°; &-di-[3-fluorophenyl)-, m. p. 144°; 
s-di-[4-fluorophenyl)-, m. p . 145°; a-(o-cMoro-o-tolyl)- 
P-(2-naphthyl)-, m. p. 163°; a-(G-chloro-n\-tolyl)-fi- 
(2-naphthyl)-, m. p. 154°; a-(6-chloro-o-tolyl)-$-(2- 
naphthyl)-, m . p. 150°; a-5-chloro-m-tolyl-[i-p-tolyl-, 
in. p . 156°; a-3-cMoro-o-tolyl-{i-p-tolyl, m. p. 180°;
4-chioro-o-tdlyl-, m. p. 138°; a-{2-chloro-p-tolyl)-$- 
(2-naphthyl)-, m. p. 149°; a-(G-cJiloro-m-4:-xylyl)-fi- 
(2-'naphthyl)-, m. p. 154°; a-chloromesityl-$-(2-naph- 
thyl-), m. p. 181°; a-(4:-chloro-m-lolyl)-p-(2-naphthyl)-, 
m . p . 158°; a-{2-chloro-m-tolyl)-$-{2-naphthyl)-, m. p. 
172°; a.-3-chloro-p-tolyl-$-p-tolyl-, m. p. 160°; a-(5- 
chloro-6-ifi-cwnyl)-P-(2-naphthyl)-, m. p. 161°; a-(3- 
ckloro-p-ariisyl)-$-\ 1 -naphthyl)-, m. p. 174°; a-(4- 
chloro-m.-dnisyl)-$-{Y-,naphthyl)-, m. p. 155°) ¿-¿hloro- 
o-diXuyl-, in. p. 133°; o.-(5-chloro-m-anisyl)-$-(p-tolyl)-, 
m. p. 136°; and cc-3 : 5-dimethoxyphenyl-$-p-tolyl-, 
m . p. 148°, -thiocarbamides are described. B y in te r­
action of th e  appropriate thiocarbim ide w ith E tO H  : 
o-, m. p. 59°, m -, m. p. 115°, and  p -7iitrophenyl-, 
m . p. 175°; 2-nitro-m-tolyl-, m. p. 110°; 3-, m. p. 
72°, and  2-nitro-p-tolyl-, m. p. 89°; 3-, m. p. 109°,
5-, m. p. 11(3°, and 4-nitro-o-tolyl-, m. p. 112°; 4 -nitro- 
o-anisyl-, m. p. 76°; Z-nitroA-flu or op h enyl-, m. p.

118°; m-, m. p. 82°, and p-chlorophenyl-, m. p. 105° ; 
2 : 4-, m. p. 79°, 2 : 5-, m. p . 80°, and  3 : 5-dichloro~ 
phenyl-, m. p. 131°; m-, m. p. 84°, and p -fluoro-
phenyl-, m. p. 86°; m -, m. p. 94°, and  p-bromo-
phenyl-, m. p. 107°; m-, m. p. 107°, and  p-iodo- 
phenyl-, m. p. 98°; m -,.m . p. 67°, and p-tolyl-, m. p: 
S5° ; 3-o-xylyl-, m. p. 108° ; p-xylyl-, m. p. 85°; and  
s-m -xylyl-, m . p. 88°; o-, m . p. 65°, m-, m. p. 85°,
and  p-anisyl-, m. p. 68°; 2 :5 -, m . p. 72°, 3 :4 - ,
m. p. 72°, and  3 : o-dimetlioxyplicnyl- , m. p. 83°; 
m-, m. p . 75°, and p-ethoxyphenyl-, m. p. 95°; 2 -cliloro- 
m-tolyl-, m. p. 77°; ‘i-chloro-m-tolyl-, m; p. 59°;
6-chloro-o-tolyl-, m. p. 88°; 2-ckloro-p-iolyl-, m. p. 
88° ; o-chloro-m-tolyl-, m. p. 105? ; 4:-chloro-o-tolyl-, 
m. p. 81°; 5-chloro-o-tolyl-, m. p . 79°; 6-chloro-m- 
tolyl-, m. p. 101°; G-chloroA-m-xylyl-, m. p . 115°;
2-chloro-p-anisyl-, m. p. 96°; 5-chloro-m-anisyl-, m. p. 
86°; 4-chloro-o-anisyl-, m. p. 81°; 6-chloro-m-anisyl-, 
m. p. 124°; 3-, m. p. 95°, and i-cyanophenyl-, m . p . 
110°; 3-, m . p. 147°, and  A-aldehydophenyl-, m. p. 
135°; i-acetylphenyl-, m. p. 111°; and  i-xenyl-, m; p. 
117°, -thiourethane, NH R-CS'O Et, are prepared.

H . A. P igg o tt .
Catalytic reduction of nitroanilines and 

p-phenylenediamine in presence of aldehydes and 
ketones. R . T . M a jo r  (J. Amer. Chem. Soc., 1931, 
53, 4373—4378; • cf. A., 1931, 837).—C atalytic reduc­
tio n  (Adams) of a m ix ture  of p -N 0 2,C8H 1,N H 2 or 
p-C6H 4(NH»)2 and  COMe2 a t  room  tem p, gives N N '- 
dimopropyl-p-phenylenediamine, m. p. 53° (dihydro- 
chloride, decomp, when heated, obtained from  the  
NN'-diwihoso-derivative, m. p . 110—111°, and  conc. 
HC1; N N ’-Bzz derivative, m. p . 180— 181°; NN '-Ac2 
derivative, m . p. 180°). Similarly, p-N O 2-C0H 4-NH2 
and  COMeEt afford some AA'-disec.-butylam ino-p- 
phenylenediam ine (dihydrochloride; dinitroso-deriv­
ative, m. p. 62°; B z2 derivative, m. p. 159— 160°); 
w ith  COEt2, AA '-di-a-ethjdpropjd-p-phenylenedi- 
am ine (dmifroso-derivative, m. p. 96°; B z2 derivative, 
m. p. 132°) results. In  all these reductions some 
p-phenylenediam ine is produced. Benzoylation of 
the  reduction product from  m-NCyCGH 4’N H 2 and  
COMe„ gives only 'iViY'-dibenzoyl-?a-phenylenedi- 
amine? o-N 02-C6H 4’N H 2 and  C0Me2 afford (after 
benzoylation) N-6e?izoyi-NN'-diisopropy(-, m . p . 147— 
148°, and TS-benzoylrW-&opropyl-, m. p. 159— 160°, 
-o-phenylenediamine (5% yield of each) in  addition 
to  AA'-dibenzoyl-o-plienylenediamine. R eduction of 
a  m ixture of p -N 0 2-C6H 4-NH2 and  PhCHO gives 
50% ' of tetrabenzyl-n-phenylenediam ine.

C. J .  W e st  (6).
Nitroamines. II. Nitrophenylnitroamines. E . 

M a c c io t t a  (Gazzetta, 1931, 61, 773—777).—3 : 5-,
2 : 3-, and  3 : 4-dinitroanilines w ith  HNOs an d  Ac20  
(J.C.S., 1902, 81, 806) give respectively 3 : 5-, isolated 
only as Hg sa lt, [C6H 3(N 0 2)2vNiIN02]2Hg, 2 : 3-, and
3 : 4c-dinitrophenylnitroamines. 2 :3 - and  3 : 4-Di- 
nitroanilines w ith  H N 0 3 and  H 2S 0 4 give 2 : 3 :4  : 6- 
tetranitrophenylnitroam ine, m. p. 105° (decomp.). 
3 : 5-Dinitroaniline gives an  unstable compound, 
probably  penta-substitu ted . E . E . J .  M a r l e r .

Preparation and resolution of a-phenylethyl- 
amine. E . A n d r e  an d  C. V e r n i e r  (Compt. rend., 
1931,: 193, 1192— 1194).—d7-a-Phenylethylamine is
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obtained in  70%  yield by hydrolysis of th e  eryst. 
ammonium bromide from  a-phenylethyl brom ide and 
hexam ethylenetetram ine w ith  HC1 in E tO H  a t  95°. 
I t  is conveniently resolved in to  optically active forms 
b y  Z-quinic and d -tartaric  acids. H . A. P ig g o t t .

Nitroamines. III. m-Phenylenedinitroamine.
E . M a c c io t t a  (Gazzetta, 1931, 61, 777—782).—m- 
Phenylenediam ine w ith  E tN 0 3 and  a solution of K  
in  E tO H  and  E t20  or w ith H N 0 3 and  Ac20  gives 
m-phenylenedinitroamine (X 2, Ag2, Pb salts), m- 
Phcrtylenediamine n itra te  w ith  A1C13 (A., 1902, i, 
312) gives only m -phenylenediamine hydrochloride.

E . E . J .  Ma h l e r .
Complex compounds of cobalt with s-diphenyl- 

ethylenediamine. J .  V. D u b s k y  and  A. L a n g e r  
(Publ. Fac. Sci. Univ. M asaryk, 1931, Ho. 145, 1—  
8).—The products described by  Gapon (A., 1930, 
765) are n o t compounds b u t m ixtures of diphenyl- 
ethylenediam ine hydrochloride w ith CoCl2 or w ith 
th e  double sa lt of these two substances.

R . T r u sz k o w sk i.
Reactions of azoxy- and azo-compounds with 

benzyl alcohol, benzaldehyde, and quinoline. 
W . M. Cumming and G. H o w ie  (J.C.S., 1931, 3181— 
3185).—Azoxybenzene (I) and p-azoxytoluene are 
reduced by boiling GH2Ph-O H  in C 0 2 to  azobenzene
(II) and  p-azotoluene, respectively. Similarly, (I) 
an d  PhCHO give about 10% of N H B zPh, form ed in 
alm ost quan t, yield from (II) and PhCHO, whilst 
p-azotoluene is converted into benz-p-toluidide. 
Benzoin is no t a  factor in th e  second set of reactions, 
b u t (II) is reduced by  benzoin in  absence or presence 
of C H jP lrO lI to  N H 2P h. Reaction betw een (II) and 
PhCHO m ay occur thus : 2PhCH O -|-(iN Ph)2——> 
[Ph-C(OH):NPh]2— >2H H B zPh. ,s-l : l'-A zoxynaph- 
thalene (III) is no t reduced by  CH,Ph-OH or PhCHO, 
b u t is converted in to  th e  as-form (IV) (J.C.S., 1923, 
123, 2464). 1 : 1'- and  2 : 2 '-A zonaphthalenes do
no t react w ith  PhCHO. ( I l l) ,  PhCHO, and  quinoline 
a t  170° give (IV) and  33%  of 2-hydroxy-l : I'-azonaph- 
thalene (V), m. p. 230°, also prepared by  coupling a- 
naphthylam ine and  p-naphthol. (V) and  no t the
4-hydroxyazo-compound [as suggested by  Baudisch 
and  F iirs t (A., 1913, ii, 38)] is also form ed when (III) 
[or (IV)] is exposed to  lig h t; th e  hydroxyazo-com- 
pound, m. p. 224°, of Cumming and  Steele (cf. A., 
1926, 162) is (V). The reaction between PhCHO 
and  (I) or (II) is inhibited  b y  quinoline. A basic 
condensation product, m. p. 99— 100°, of PhCHO 
and  quinoline is form ed when the  reactan ts are 
heated. H . B u r t o n .

Hydrolysis of salts of hydrazo-compounds.
B. P . Orelkxn , A. T. R y sk a ltsc h u k , and  M. A. 
A izik o v itsch  (J. Gen. Chem. Russ., 1931, 1, 696— 
703).—T reatm ent of hydrazobenzene hydrochloride, 
prepared in  E t20  solution, w ith  H 20  gives 30%  of 
benzidine, 60%  of diphenyline and semidine, and 
10% of hydrazobenzene (with some azobenzene); 
keeping th e  solution for 24 hr. before hydrolysis 
increases th e  benzidine and  diphenyline fractions a t 
th e  expense of th e  hydrazobenzene. R ap id  sa tu r­
ation  of ethereal hydrazobenzene w ith  HC1, followed 
by  hydrolysis, gives 46%  of benzidine, 14% of di­
phenyline, and  40%  of hydrazobenzene, no semidine

being formed. Solid hydrazobenzene w ith  HC1 below 
—20° forms an  em erald-green dihydrochloride, yielding 
21%  of benzidine, 56% of diphenyline and semidine, 
and  23%  of hydrazobenzene on hydrolysis. The green

sa lt is form ulated as ^ X ^  =̂ >=H H C l-N H Ph,H C l,
and  i t  is assum ed th a t  th is  is hydrolysed to  N H PhCl 
and  N H 2P h , which th en  combine to  form  semidine. 
The form ation of N H PhCl cannot take  place when 
1 mol. of HC1 is added to  the  base, as assum ed by 
Franzen and  von F iirst (A., 1917, i, 58), because no 
semidine is formed unless the  reaction product is 
kep t. Hydrolysis of the  green sa lt w ith aq. N H 3 
gives N H P lrN H 2, confirming the  form ation of 
in term ediate products suggested ; the  yield of benz­
idine is reduced. o-Hydrazotoluene forms a  green 
dihydrochloride a t  —50°, yielding o-tolidine and  o- 
semidine, b u t no p-semidine, on hydrolysis, p- 
H ydrazotoluene forms a brownish-red dihydrochloride, 
hydrolysed to  the  appropriate o-semidine. o- and 
p-H ydrazoanisole form unstable violet dihydro­
chlorides-, violet dihydrochlorides are also obtained 
from o- and  p-azoanisoles (m. p . 149° and  120°), 
b u t these readily  lose HC1, re-forming th e  base.

G. A. R . K on .
Oxidising properties of normal diazonium  

hydroxides. Z. J o l l e s  (A tti R . Accad. Lincei, 1931,
[vi], 14, 115— 119).—A brief sum m ary of published 
work. T. H . P o r e .

Diazo-compounds sensitive to light. III. 
p-Substituted diazo- and tetrazo-compounds.
J .  S c h m id t and  W . M a ie r  (J. p r. Chem., 1931, [ii], 
132, 153— 162; cf. A., 1931, 752).—Complex salts 
of the  following diazonium  chlorides w ith  the  com­
ponents nam ed are describ ed : p-diazodim ethyl-
aniline -fH gC l2, m. p. 160° (decomp.), -f-FeCl3, 
m. p . 109° (decom p.); p-diazodiethylaniline + H g C l2, 
m. p. 119° (decomp.),' + F eC l3 ; p-diazodiphenylam ine 
-j-HgCl2, m. p. 144° (decomp.), +0-5ZnCl2, m. p. 
141°, -f-0-5CdCl2; pp '-tetrazodiphenyl +2H gC l2,
+ Z n C l2, +2C dC l2. The following substances do no t 
yield sim ilar complex sa lts : 2 : 6-dibromodiazobenz- 
ene-4-sulphonic acid (I) (dimorphous crystals of the  
in ternal betaine), 3 : 5-dichloro-4-diazophenctole, 3 :5- 
dichloro-4-azophenol, pp '-tetrazodiphenylm ethane. 
The above diazo-compounds (except the last-m en­
tioned) are stable in  the  dark , b u t sensitive to  light.
(I) couples w ith  phenols even in  acid solution, b u t 
no t w ith  amines. R . S. Ca h n .

Diazo-compounds. IV. H . T. B u c h e r e r  and
G. v o n  d e r  R e c k e  (J. p r. Chem., 1931, [ii], 132, 
113— 144; cf. A., 1931, 1409— 1410).—Previous work 
{loc. cit.) on th e  action of C 02 and  other weak acids 
on aniidiazotates is confirmed, and sim ilar results are 
obtained w ith  diazotised o-nitroaniline, p-nitro-o- 
anisidine, and  p-chloro-o-nitroaniline. The form ­
ation  of the  diazoamino-compound (the yield of which 
varies w ith the experim ental conditions) is considered 
to  be due to  change of th e  onffdiazotate in to  d iaz­
onium hydroxide (? carbonate), which hydrolyses to  
th e  amine and  H N 0 2, th e  amine subsequently 
coupling w ith  more diazonium  hydroxide. H N 0 2 
replaces, th e  N 2C1 group in diazonium  salts b y  N 0 2 
slowly a t 0° and more rap id ly  a t  tem p, up  to  50°,
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th e  yields varying according to  th e  am ounts of H N O , 
and HC1 u se d ; th e  m ax. yields of pure N 0 2-compounct 
for th e  bases nam ed were as follows : o-, m-, and 
p-nitroaniline, 58, 30, and 50% , respectively; p- 
chloroaniline, 23% ; a- and  |3-naphtliylamine, 4 and
5-5%, respectively (together w ith  th e  naphthols); 
sulphanilic acid, a-naphthylam ine-4- and-5-sulphonic 
acid, 0 % ; benzidine, 8% . D iazotised p-chloroanil- 
ine and  HCN give additive compounds, m. p . 178°, 
69°, and 103°, and  m uch ta r . The compound, m. p. 
103°, gives HCN and  ta r  w ith  H 2S 0 4 in  AcOH, and 
N H 4C1 w ith  H C lin  E tO H ; i t  condenses w ith  CH20 , 
MeCHO, and PhCHO in  E tO H  or A cO H ; CH20  
leads to  a substance, C17H 10N 6C12, m. p . 135°, hydro­
lysed by  eonc. H 2S 0 4 a t  125— 135° to  a  substance, 
m. p . 201°. p-N itroaniline gives a  sim ilar compound, 
m . p. 126°, which w ith  CH20 , MeCHO, and  PhCHO 
gives substances, m. p . 195°, 144°, and 193°, respect­
ively. Diazotised (3-naphthylamine and HCN give 
naphthalene-p-ani?diazocyanide, which does no t react 
w ith  aldehydes. Aq. N a phenylhydrazinesulphonate 
reacts only a fte r 25— 30 min. w ith  PhCHO to  form 
benzaldehydephenylhydrazone, hydrolysis of th e  sul- 
phonate being slow a t first, b u t la te r catalysed by 
the  acid formed. CHaO reacts after 1-5 hr., b u t the  
product could no t be purified. R . S. Ca h n .

Action of hydrogenating and mixed catalysts 
on the cracking of phenols with hydrogen. A.
R u n g  and D. F l o r e n t i n  (Compt. rend., 1931, 193, 
1023—1024).—A study  of the action of various ca ta ­
lysts on m ixtures of PhO H  and  H 2 a t  470—490° and 
approx. 300 kg. per sq. cm. The products are iden­
tified by determ inations of b. p., d, and n. NiO or 
M o2O s ■with excess of H 2 give m ainly C6H G and cyclo- 
h ex an e ; w ith insufficient H 2 the  la tte r  catalyst gives 
heavier hydrocarbons, and  conversion is incomplete. 
Mo20 3 activated  b y  heating a t 500° induces dehydra­
tion ra ther th an  hydrogenation even when H 2 is in 
excess. D ehydrating catalysts, however, activated  by 
heat and addition of 5—10% Mo20 5, cause rap id  and 
complete transform ation of PhO H  into hydrocarbons 
rich in C6H 6, even w ith an  excess of H 2.

H . A. P igg o tt .
Rearrangement of hydroxy-sulphones. I. 

A. A. L e v y , H . C. R a in s , and S. S m ile s  (J.C.S., 1931, 
3264—3269).—F u rth e r exam ples are given in support 
of th e  mechanism assigned to  the  rearrangem ent of 
¡3-naphthol-l-sulphone (A., 1931, 1153). In terac tion  
of 2-nitrophenylchlorothiol w ith p-cresol in  CHC13 
gives 2-nitrophenyl 4-hydroxy-m-tolyl sulphide, m . p. 
146—147° {Ac derivative, m. p. 106°), which is 
oxidised by H 20 2 in  AcOH to the corresponding 
sulphone, m. p. 140— 141°; th is in presence of alkali 
(1 mol. or more) rearranges in to  2-nitrophenol 3 -sul- 
phino-p-tolyl ether, m. p. 132— 133°, which is reduced 
by  aq. H I in  AcOH to  •i-o-nitrophenoxy-m-tolyl d i­
sulphide, m. p. 117°, and on oxidation w ith alkaline 
K M n04 and hydrolysis of the  resulting sulphonic acid 
w ith 60%  H 2S 0 4 gives o-nitrophenyl p-to lyl ether.
2-Nitrophenyl 2-hydroxy-1-naphthyl sulphone, m. p. 
181°, obtained by oxidation of the  Ac derivative of 
the  corresponding sulphide and  hydrolysis of the 
resulting Ac derivative, m. p. 152— 153°, w ith 10% 
H 2S 0 4 in  E tO H , passes ra th e r m ore rapidly  into

2-nitrophenyl 1 -sulphino-$-naphthyl ether, m. p. 118°, 
in alkaline solution. This sulphinic acid, which is 
more readily  prepared by hydrolysis of the acetyl- 
sulphone w ith N aO H  in E tO H , gives a  Ale ester, 
m . p. 141°, w ith a large excess of Me2S 0 4 and  aq. 
N aO H , and  is converted as in the  preceding case in to
2-o-nitrophenoxy-\-naphthyl disulpliide, m. p. 207° 
(identified by fu rther reduction w ith glucose and NaO H  
to  the  sulphide), and o-nitrophenyl [3-naphthyl ether, 
m. p. 58°. The last-nam ed is also obtained by in te r­
action of N a (3-naphthoxide and  o-chloronitrobenzene 
in  E tO H . H . A. P igg o tt .

Simplified preparation of organic compounds.
V. 4-Nitropyrocatechol. H . v a n  E r p  (Ber., 
1931, 64, [R], 2813—2815).—2-Chloro-4-nitrophenol, 
K O H , and H 20  are warm ed on the w ater-bath  un til 
a  uniform  paste  of the  phenoxide is produced, which 
is subsequently heated over a free flame un til orange 
and  red m aterials have disappeared and the  odour of 
N H 3 is distinct. The 4-nitropyrocatcchol, m. p. 174— 
174-5° (corr.), is purified through the  Ba  sa lt (-|-3H20 ). 
The Ac2, m. p. 78° (corr.) and  B z2, m. p. 157-5° 
(corr.), derivatives are described. Substitu tion  of 
N aO H  for K O H  leads to  complete decomp, of 2-chloro-
4-nitrophenol. H . W r e n .

Reputed dehydrogenation of quinol by pallad­
ium-black. L . J .  G i l l e s p i e  and  T. H . L iu  (J. 
Amer. Chem. Soc., 1931, 53, 3969—3972).—The de­
hydrogenation of quinol by P d  reported  by  W ieland 
(A., 1912, i, 247) was no t observed when precautions 
were taken  to  exclude traces of P d  hydroxide.

H . F . J o h n sto n e  (6).
Rates of formation of the stereomeric m ethyl- 

cyciohexanols. A. S k i t a  and W . F a u s t  (Ber., 
1931, 64, [B], 2878—2892).—2-M ethylcydohexanone, 
when hydrogenated a t  70°/3 atm . in AcOH in presence 
of colloidal P t, is converted into m-2-methylcycZo- 
hexanol, b. p. 165° (corr.)/760 mm., d™ 0-9356 (3 : 5- 
dinitrobenzoyl derivative, m. p. 98—99°; phenyl- 
urethane, m. p. 90—91°). W hen sim ilarly b u t more 
slowly reduced, a  m ixture of about 75%  of cis- and  
25%  of ¿rans-2-methylq/ciohexanol results. D im inu­
tion  of the  ra te  of hydrogenation by  reduction of 
tem p, or pressure of H 2 causes fu rther increase in 
the  proportion of trans- to  cis-alcohol. In  alm ost 
neu tra l solution the  product contains 35%  of the 
cis-modification. In  presence of cydohexylamine re ­
duction proceeds more rapidly th an  in neu tral solution 
and  affords about 50%  of Ci.s-2-methylci/c/ohexanol; 
as by-products, dicyc/ohexylamino (hydrochloride, 
m. p. 327°), cyclohexyl-2-7nethylcyclohexylami7ie, b. p. 
128—129°/17 mm., d)s 0-9124 {hydrochloride, m. p.
258—259°; picrate, m. p. 149°), and a  base, C13H 25N , 
b. p. 128— 129°/16 mm., d}8 0-9095 {picrate, m . p.
157— 158°), are obtained.

Technical 2-methylcydohexanol (from o-cresol ac­
cording to  Sabatier) is converted in to  the  3 : 5-di- 
n itrobenzoate, m . p. 114— 115°, which w ith N aO H  in 
H 20 -M e 0 H  yields homogeneous trans-2-met\yy\cydo- 
hexanol, b. p. 166-5° (corr.)/760 mm., d)97 0-9241 
(phenylurethane, m. p. 105— 106°). Purification of 
the technical p roduct through the  H  ph thalate , m. p. 
123-5— 125°, is described. R eduction of 2-methyl- 
cydohexanone by  N a in m oist E t20  leads to  the
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irans-alcofiol, w hilst slow hydrogenation of o-cresol 
a t  room tem p, in  presence of colloidal P t  gives m ethyl- 
cycZohexane and a carbinol m ixture containing 60%  
of the cis-isomcride.

Rapid hydrogenation of 3-methylcycZohexanone and  
trea tm en t of the  product w ith 3 : 5-dinitrobenzoyl 
chloride leads to  the isolation of cis-3-methylcycZo- 
hexanol, b. p. 173— 174° (corr.)/760 mm., cZf8 0-9173 
(3 : 5-dinitrobenzoate, m. p. 91—92°; phenylurethane, 
m. p. 87—88°). R eduction of the cycZohexanone w ith 
N a in m oist E t20  and  subsequent trea tm en t w ith 
3 : 5-dinitrobenzoyl chloride affords Zraiis-3-methyl- 
cycZohexanol, b. p. 174—175°/(corr.)/762 mm., d f  
0-9145 (3 : 5-dinitrobenzoate, m. p. 97—98°; phenyl­
urethane, m. p. 93—94°).

R apid  cataly tic  reduction of 4-methylcycZohexanone 
perm its the  isolation of cis-4-methylcycZohexanol, b. p. 
173— 174°/ (corr.)/750 mm. (3 : 5-dinitrobenzoate, m . p. 
134°; phenylurethane, m. p . 118—119°), w hilst reduc­
tion by  N a in  m oist E t20  leads to  Zraws-4-methyl- 
cycZohexanol, b. p. 173—174-5°(corr.)/745 m m ., df'~ 
0-9118 (3 : 5-dinitrobenzoate, m. p. 139— 140°; phenyl­
urethane, m. p. 124— 125°). Particu larly  in the cases 
of the 3- and 4-methylcycZohexanols the  differences in 
the  vals. of d  and  n for the  isomerides are very  small 
and the  determ ination of the hea t of com bustion is 
advocated.

I t  is established th a t  in  general the  modification 
richer in energy is form ed to  a greater ex ten t as the  
ra te  of hydrogenation is increased when the possibility 
exists of converting an  unsatu ra ted  cyclic compound 
into stereoisomeric substances by addition  of H 2.

H . W r e n .
cis- and trans-2-Methylci/ciohexanol. W.

H u c k e l  and  K . H a g en g u th  (Ber., 1931, 6 4 , [B], 
2892—2895).—Technical 2-methylcycZohexanol when 
purified through the  H  phthala te , m. p. 124— 125°, 
yields homogeneous Zraws-2-methylcycZohexanoI, m. p. 
-2 1 -2 °  to  -2 0 -5 ° , b. p. 167-2— 167-6°/760-l m m ., 
d f  0-9245 {p-nitrobenzoate, m. p. 65°; oxalate, m. p. 
61°), oxidised by C r03 in AcOH to 2-methylcycZo- 
hexanone (oxime, m . p . 43—44°). H ydrogenation of 
o-cresol a t  20°/3 atm . in  presence of colloidal P t  and 
aq. HC1 affords 30%  of methylcycZohexane and 70% 
of methylcycZohexanol containing a  little  methylcycZo- 
hexanone. The alcohol is purified through th e  p -nitro- 
benzoate, m. p. 51—52°. Zran.s-2-MethylcycZohexyl 
p-toluenesulphonate, m. p . 27—28°, is converted by 
anhyd. KOAc in E tO H  in to  AcOEt, A1-methylcycZo- 
hexene, E t  methylcycZohexyl ether, and  methylcycZo- 
hexyl acetate, b. p. 64-2—65-4°/10 mm. H ydrolysis 
of the  aceta te  and purification of th e  alcohol through 
the  p-nitrobenzoate or H  phthala te , m. p . 104°, leads 
to  homogeneous cis-2-methylcyc?ohexanol, m. p. —9-5° 
to  -9 -2 ° , b. p . 165-2— 165-4°/761-2 mm., d\™ 0-9381 
(phenylurethane, m. p. 92°). H . W r e n .

Amino-alcohols. VII. Phenolic arylpropanol- 
amines. W . H . H a r t u n g ,  J . C. M u n c h , E . M i l l e r ,  
and E . C r o s s l e y  (J. Amer. Chem. Soc., 1931, 53, 
4149—4160; cf. A., 1931, 834).—A study  of th e  
physiological ac tiv ity  of the  compounds now described 
shows th a t  th e  p -O H  group increases pressor ac tiv ity  
and decreases toxicity  to  ra b b its ; th e  m -O H  group 
increases ac tiv ity  a t  least twice as m uch as does the

p-isomeride and also increases tox ic ity ; the  o-OH 
group decreases the  ac tiv ity  and probably increases 
tox ic ity ; th e  mp-(OH)2 group is th e  m ost active and 
produces an  abtion resembling th a t  of adrenaline. 
I t  is no t safe to  predict th e  toxicity  of a  compound 
obtained by  th e  introduction, sim ultaneously, of more 
th a n  1 group. The following oximino-ketones, 
Ar-CO-CMe!NOH, are prepared in  25— 90% yield, 
where A r=p-O H -C 6H 4, m. p. 184-5° (all m. p. are 
corr.); m-OH-C6H 4, m. p . 138°; mp-Me(OH)C6H 3, 
m. p. 188-5— 189°; pm-Me(OH)C6H 3, m. p . 158-5°; 
mp-(OH)2C0H 3, m. p. 217° (decomp.); p-MeO-C6H 4, 
m. p . 131°; o-MeO-C6H 4, m. p. 132°; op-(MeO)2C6H 3, 
m. p. 110-5°. C atalytic reduction gives the  corre­
sponding amino-ketones, Ar-CO-CHMe-NH2, analysed 
as th e  hydrochlorides, where A r=p-O H -C 6H 4, m. p. 
219°; m-OH-C6H 4, m. p. 177°; mp-Me(OH)C6H 3, 
m. p. 184-5°; pm-Me(OH)C6H 3, m. p. 145°; mp- 
(OH)2CcH ,, m. p. 233°; p-MeO-C6H 4, m. p. 226°; 
o-MeO-C6H 4, m. p. 112°; op-(MeO)2C#H 3, m. p. 178— 
180°. F u rth e r cataly tic  reduction gives the amino- 
alcohols, Ar-CH(OH)-CHMe-NH2, analysed as the 
hydrochlorides, where A r=p-O H -C 6H 4, m . p. 203-5°; 
m-OH-C6H 4, m. p. 182°; mp - Me (OH) C 6H 3, very 
hygroscopic; pm-Me(OH)C6H 3, m. p. 222 , mp- 
(OH)2C»H3, m. p. 176°; p-MeO-C6H 4, m. p. 216-5°;
o-MeO-C6H 4, m. p . 245° (decomp.) (free base, m. p. 
75°); op-(MeO)2CeH 3, m. p. 219°. o-Hydroxyphenyl 
a-aminoethyl ketone, from the  MeO derivative and conc. 
HC1, gives a hydrochloride, in. p. 223-5—224°; the  
reduction product was no t obtained pure. 2 : 4-Di- 
hydroxyphenyl a-aminoethyl ketone hydrochloride, m. p. 
176°, 2 : 4:-dihydroxyphenylpropanolamine hydrochlor­
ide, m. p . 249°, and o-propionylphenoloxime, m. p. 94°, 
are described. D a ta  for th e  min. le thal dose and 
relative pressor ac tiv ity  of the  amino-alcohol hydro­
chlorides are given. C. J .  W e st  (6).

Reaction between phenylcarbimide and 
6) - anilinophenyl - (3 - hydroxynaphthylmethanes.
II. A. N e r i  (Gazzetta, 1931, 6 1 , 815—819).—  
&>-Anilino-i»-nitrophenyl-2-hydroxy-l - naphthylm eth  - 
ane reacts w ith  PhNCO to  give diphenyl-{m-nitro- 
phenyl-2-hydroxy-1 -naphthylmethyl) carbamide,
NHPh-CO*NPh-CH(C6H 4-NO2)-C10H 6*OH, m. p. 143°, 
which when boiled w ith  HC1 gives s-diphenylcarb- 
amide and ?«-nitrophenyldi-(2-hydroxy-l-naphthyl)- 
m ethane; »i-nitrobenzaldehyde is probably present, 
b u t was not isolated, co-Anilinophenyl-1-hydroxy-2- 
naphthylm ethane w ith PhNCO gives only s-diphenyl- 
carbamide, PhCHO, and phenyldi-(l-hydroxy-2-naph- 
thyl)m ethane. E . E. J .  Ma r l e r .

Condensations by sodium instead of by the 
Grignard reaction. III. ferf.-Carbinols and 
acids. A. A. M o r to n  and J . R . S t e v e n s  (J. Amer. 
Chem. Soc., 1931, 53, 4028—4032).—Ph-C6H4C1 (0-1 
mol.), E t2C 03 (0-042 mol.), and N a wire (0-22 g.) in 
C6H„ (100 c.c.) heated  for 10 hr. give 23%  of 
(Ph-C6H 4)3C-OH, m. p. 207°. Similarlv, PhCl affords 
66% of CPh3-OH; PhCl, BzCl, and N a give 79%  of 
CPh3-0H , w hilst COPh2 affords 98% ; PhCl, B zO Et, 
and  N a in  N E t2P h  yield 62% of CPh3*0H. p- 
CGH 4Cl-NMe2, E t2C 03, and  N a give 22%  of crystal- 
violet (formed in  49%  yield using p-CfiH 4Br*NMe2), 
also obtained in 40%  yield using ClC02E t  for E t2C 03.
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M alachite-green (69% yield) is prepared from  p- 
C6H 4Br-NMe2, BzO Et, and  Na. Ph-C6H 4C1, B zO Et, 
and  N a in  absence of solvent give 7-3% of phenyldi- 
(diphenylyl)carbinol; in  presence of C6H 6 the  yield 
is only 1%. 1-C10H 7C1, P h  diphenylyl ketone, and 
N a  in E t20  afford 7-4% of phenyldiphenylylnaphthyl- 
carbinol, w hilst (CH2Ph)3C-OH is obtained from 
CH2PhCl, E t2C 03, and N a in C6H 6. The following 
acids were prepared from th e  requisite ary l chloride, 
C 0 2 (30 lb. pressure), and N a in  C6H 6 : m- (58%) 
and  p-toluic (76%), BzOH (45%), p-NMe2-CgH4-C02H  
(28%), and  p-Ph-C6H 4-C02H  (12%). Caution is 
necessary in  carrying ou t these experim ents, since 
th e  reaction proceeds w ith  explosive violence when i t  
gets beyond control. The form ation and  m ethods of 
rem oval of a film on the  surface of N a are discussed.

C. J .  W e s t  (b).
[Tetraphenyl-o-xylylene.] E . d e  B. B a r n e t t  

and  J .  W. C ook  (Ber., 1931, 64, [B], 2936; cf. W ittig  
and  Leo, A., 1931, 1405).—The id en tity  of 1-hydroxy- 
diphenylmethyl-2-benzhydrylbenzene has been estab ­
lished previously by the  authors. H . W r e n .

[Conjugated double linkings. XX. Perkin's 
synthesis.] P . K a l n i n  (Ber., 1931, 64, [B], 2935). 
— A com m ent on th e  com m unication of K uhn  and 
Ishikaw a (A., 1931, 1413). H . W r e n .

Scission of p-hydroxy-substituted acids. Pre­
paration of deoxybenzoins. D. I v a n o v  and J . 
P o p o v  (Bull. Soc. chim., 1931, [iv], 4 9 ,1547— 1551).—  
W hen heated w ith 10% aq. N aO H  for 0-5 hr., triary l- 
p-hydroxybutyric acids previously described (A., 1931, 
726) are decomposed in to  phenylacetic acids and 
deoxybenzoins. W hen the  OH group is a ttached  
directly  to  the  ring, e.g., in  phenyl- 1-hydroxycycZo- 
hexylacetic acid, a  longer heating is required, e.g., 
51 hr. The following ketones are described : p -bromo- 
phenyl benzyl ketone, m . p . 113-5— 115° (from p- 
hydroxy-ay-diphcnyl-$-p-bmmophcnylbutyric acid, m. p. 
172-5— 173-5°, obtained in SI % yield from CH2PhCl, 
CHoPh-COo-MgCl, and Mg p-brom ophenyl brom ide); 
m-tolyl p-chlorobenzyl ketone, m. p. 88—89°; p -tolyl 
p -chlorobenzyl ketone, m. p. 112-5—114°; and p -bromo- 
phenyl p-chlorobenzyl ketone, m. p. 126— 127°.

R . B r ig h t m a n .
Manufacture of arylamides of aromatic 

hydroxycarboxylic acids [hydroxydiphenyl- 
aminecarboxylic acids]. W . W . G r o v e s . From  
I. G. F a r b e n in d . A.-G.—See B., 1932, 57.

Isomeric a-phenyl-p-p-tolyl-B-ketonic acids.
S. A v e r y  and M. J . H a l l  (J. Amer. Chem. Soc., 1931, 
53, 4350—4353; cf. A., 1930,1433).—F ractional crys­
tallisation of crude y-trim ethylacetyl-ap-diphenyl- 
bu tyric  acid (cf. loc. cit.) from  dil. E tO H  gives a 
form, m . p. 179—180° (ratio to  less fusible acid, 
1 : 10); no cryst. alkaloidal sa lt could be obtained 
from either form . Condensation of P h  p-m ethylstyryl 
ketone w ith  derivatives of CH2Ph-C 02H  using NaOMe 
or N aO E t gave y-benzoyl-a.-phenyl-$-p-tolylbutyric acid, 
m. p . 250—251° (Me ester, m . p . 162°; Et ester, 
m. p. 145— 146°; nitrile, m. p. 130°; lactone, m. p. 
187— 188°); an  isomeride of th e  acid could no t be 
isolated. p-Methylsiyryl te r t .-butyl ketone, m. p. 83-4° 
(25% yield from  p-MeC6H 4-CHO and  CMegAc) gave

th e  following com pounds: y-trimethylacetyl-a-phenyl- 
$-p-tolylbiUyric acid, m. p. 215— 216° and 198— 199° 
[Me ester, m. p. 139— 140°; Et ester, m. p. 132— 133°; 
nitrile, m. p. 128— 129° (corresponds w ith  th e  more 
fusible acid)]. C. J .  W e s t  (b).

Degradation of a-truxillic acid. XV. Action 
of nitrosyl bromide on y-amino-acids. R .
S to e r m e r  and  W. K e l l e r  (Ber., 1931, 64, [B], 2783— 
2792; cf. A., 1928, 174; 1929, 64).— a-Truxillyl 
chloride is trea ted  w ith  N a trux illa te  in  boiling Cr,H 0 
or xylene and subsequently w ith N H 3, thu s yielding 
a  m ixture of the  a-acid, its  mono- and di-amide. 
T reatm ent of th e  mixed acids w ith NaOCl leads to  
th e  isolation of “ a-iruxillamic [B‘-amino-2‘ : 4c-di- 
phenyleyc\obutane-lc-carboxylic] acid (+ 3 H 20 ), m. p. 
212° (decomp.) [hydrochloride, m. p. 280° (decomp.); 
Me ester, m. p . 73°; Ac derivative, m. p. 248°]. I t  
is converted by  N O Br in  E t20  in to  aS-diphenylbuta- 
diene, the  phenyl-a-hydroxybenzylcyciopropanecarb- 
oxylic acids (I), m. p. 168° (decomp.), and  (II), m. p. 
186°, and  a.-a'-hydroxybenzyl-$-benzylidenepropionic 
[a-hydroxy-a8-diphenyl-AY-butene-$-carboxylic] acid,

Ph-ÇH-OH

H

H

C 02H

P h  H  
(I.)

H

H P h

CO,H

H
( I I .)

Ph-CH-OH

m. p. 148— 149p. The last-nam ed acid loses PhCHO 
when trea ted  w ith  alkali ; th is p roperty  is no t shared 
by  the  Me ester, m. p. 92— 93°. I t  is m ore con­
veniently  prepared by  the  action of AcOH and  H 2S 0 4 
on th e  acid (II) followed by hydrolysis. A cétylation 
of th e  acid appears impossible owing to  ready loss of 
H 20  w ith  form ation of ap-dibenzylidenepropionic acid, 
m. p. 168°. C atalytic hydrogenation (P d -B aS 0 4) 
gives y-phenyl-a-a'-hydroxybenzylbutyric acid, a-a- 
Hydroxybenzyl-p-benzylidenepropionic acid is con­
verted  b y  B r in  CHC13 in to  a  compound, m. p. 155— 
170°, transform ed by  AcaO and  NaOAc into y-phenyl- 
a-benzylidenefsocrotonolactone, m. p. 152°. W ith  
H B r in  E t20  th e  u nsatu ra ted  acid gives a-a -bromo- 
benzyl-Q-benzylidenepropionic acid, m. p. 167° (de: 
comp.) (Me ester, m. p. 118— 119°), obtained also 
from  th e  acids (I) and  (II) ; w ith  AcOH, H ,0 , and 
H 2S 0 4 i t  yields aS-diphenylbutadiene and a-i'-liyd r- 
oxybenzyl-p-benzylidenepropionic acid. W ith  HC1 
th e  unsatu ra ted  acid does no t appear to  react, whereas 
its  Ac derivative sm oothly yields a-a'-chlorobenzyl- 
p-benzylidenepropionic acid, m. p. 156°. The Me 
ester of the  OH-acid is transform ed by  SOCl2 and 
pyridine in E t20  into Me a-a'-chlorobenzyl-p-benzyl- 
idenepropionate, m. p. 97°. H . W r e n ."

Degradation of S-truxinic acid. XVI; R .
S to er m er  and  E . A s b r a n d  (Ber., 1931, 6 4 , [13], 
2793—2796).—S-Truxinic acid in C?H 6 is trea ted  w ith  
S0C12 (whereby slight isom érisation to  th e  Ç-acid 
occurs) and  subsequently w ith N H 3. Semi-hydrolysis 
of th e  diam ide affords S-truxinamic acid (+ 3 H 20), 
m. p . 198° (decomp.) [hydrochloride, m . p. 198°; Me 
ester, m. p. 126° (decomp.), and  its  hydrochloride,
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m. p. 188°. Ac derivative, m. p . 228°, and  its  M e 
ester, m. p. 105°]. The amic acid is converted by

CO,H C 02H
H

P h

CHPh-OH H

H PhN

H.(i-)'

H

CHPh-OH

H  (II .)

P h H

H
H

HO.C
c o 2h

(III.) P h H,

NOBr in E t20  into aS-diphenylbntadiene and its  
tetrabrom ide, the  lactone of the  OH-aeid (I), the  

irans-OH-acid (II), and  an 
acid, m. p. abou t 132°, which 
loses PhCHO when trea ted  
w ith  alkali and  is identical 
w ith or closely related to  a-a'- 
hydroxybenzyl - p -benzylidene- 
propionic acid. The configur­

ation (III) for 8-truxinic acid is established.
H . W r e n .

neoTruxinic acid. XVI. R . S t o e r m e r  and 
E . A s b r a n d  (Ber., 1931, 64, [B], 2796—2804).— 
p-Truxinic acid is trea ted  w ith  H 20  a t  215—220°, 
th e  product is ex tracted  w ith  5%  E tO H  and purified 
through th e  N H 2 salt, whereby weotruxinic acid is 
obtained in  25%  yield. I t  is converted by S0C12 in 
C6H 6 and then  by  N H 3 in to  weotruxindiamide, m. p. 
249°, which yields p-truxinam ic acid, m. p. 194-5° 
(decomp.), when trea ted  w ith 1 mol. of K O H  in  E tO H , 
and  a  m ixture of th e  p-amic acid and  neotruxin-a,- 
amic acid (cf. I), m. p. 214°, under th e  action of 5

I I

H  /  H
/  CO,R(a)

P h

C 02H(6) H C 02H

CO
H

H

CrH Ph
(I I .)

mols. of K O H . The last-nam ed acid is conveniently 
prepared from the  p-amic acid and K O H -E tO H , 
whereby an  equilibrium m ixture containing 30%  of 
th e  neo-acid is obtained. The N a  and N H i  salts, 
Me ester, m. p . 213-5° (prepared by means of diazo- 
m ethane), and E t ester, m. p. 139°, are described. 
T reatm ent of th e  esters w ith H N 0 2 and  AcOH affords 
(b) M e neolruxinate, m. p. 234° (obtained readily by 
p a rtia l esterification of neotruxinic acid w ith MeOH 
and HC1), and  th e  (b) E t ester, m. p . 123°. The 
position of th e  Me group in  the  (b) MeH ester is e s tab ­
lished as follows. neoTruxinic acid is trea ted  succes­
sively w ith S0C12 and  A1C13, whereby th e  keto-acid (II), 
m . p. 224° (oxime\ M e ester, m . p. 124°), is obtained. 
The last-nam ed ester is also obtained when Me H  
neotruxinate, m . p. 234°, is transform ed in to  its  
chloride and  th en  trea ted  w ith  A1C1S. (The isomeric 
ester does no t afford a  truxinone derivative.) The 
union of the  keto-group to  the  vicinal and no t to  the  
diam etrically opposite P h  group in  th e  keto-aeid 
follows from  th e  conversion of the  la tte r  by  dry  
distillation into trans-cinnamic acid and indone, b. p. 
69—70°/0-35 m m . (dibromide, m. p. 64— 65°; semi- 
carbazone) (prepared by  th e  action of N aN H 2 and  
nitrosodim ethylaniline on indene and subsequent

hydrolysis w ith dil. H 2S 0 4). P a rtia l hydrolysis of 
Me2 and  E t2 neotruxinates yields th e  (a) Me, m. p. 
139°, and  (a) Et, m. p. 163— 164°, H  truxinates. 
Conversion of the  a  esters into the  chlorides and 
amides and  cautious hydrolysis of th e  la tte r  affords 
P-truxinamic acid. T reatm ent of neotruxinic acid in 
C6H 6 w ith  a  deficiency of S0C12 and  then  w ith N H 3 
gives a  m ix ture of N H 4 neotruxinate, neotruxindi- 
amide, m. p . 249°, neotruxin-a-am ic acid, and  neo- 
truxin-b-amic acid, m. p. 213° [JVa sa lt;  M e ester, 
m. p. 153— 154°, prepared also from  the  (a) Me H  
ester by  successive action of S0C12 and  N H 3]. a -Et 
neotruxin-b-amic acid has m. p. 142— 143°.

H . W r e n .
Bile acids. XXXII. M. S c h e n c k  (Z. physiol. 

Chem., 1931, 203, 76— 82; cf. A., 1931, 1293).—  
The nitroso-compound, C24H 330 8N, obtained by  the  
action of H N 0 3 on isobilianic acid dioxime (A., 1931, 
352), w ith  N aO H  yields isobilianic acid, and  w ith Zn 
dust and AcOH, and  probably  also w ith H 2S 0 4, iso­
bilianic acid 12-monoxime. J .  H . B i r k i n s h a w .

Oxidation of toluene by oxides of nitrogen. A.
G i a c a l o n e  (Gazzetta, 1931, 61, 828—832).—A solu­
tion  of PhMe in AcOH sa tu ra ted  w ith N  oxides in  a 
sealed tube  contains after exposure to  light for 1 
m onth  or heating a t  120° PhCHO, BzOH, and  small 
am ounts of n itra tion  products. E . E . J .  M a r l e r .

Condensation of aldehydes with hydrazones. 
VI. Condensation of cumaldehyde and p-amino- 
benzaldehyde with their respective phenyl- 
hydrazones. A. G i a c a l o n e  (Gazzetta, 1931, 61, 
826—828).— Cumaldehyde condenses w ith  its  phenyl - 
hydrazone giving p p '-dicumylidenedihydrazino-p"-iso- 
propyltriphenylmethane, m. p. 198° (decomp.). p-Di- 
methylaminobenzaldehyde similarly gives pp '-4  : i'-d i-  
methylaminobenzylidenedihydrazino-p " -dimethylamino- 
triphenylviethane, m. p. 220° (decomp.), giving on 
oxidation w ith P b 0 2 a  green colouring m atte r.

E . E . J . M a r l e r .
Optical and chemical changes of organic nitro- 

derivatives and the stereochemical explanation 
of their isom erism s. A. H a n t z s c h  (Annalen, 
1931, 492, 65— 104).— The variations, in colour of 
N 0 2-compounds (existing in  one form only in  the  solid 
s ta te , e.g., nitroquinol Me2 ether, for which absoqition 
spectra curves in  H 20 , CHC13, and  light petroleum  
are given) in various solvents is duo to  the  form ation 
of additive compounds of th e  ty p e  R -N 0 2~solvent 
(the phenom enon is term ed solvatochromism) and 
absorption is stronger th e  more unsatu ra ted  is the 
solvent. The differences in  the  absorption spectra 
of 3-nitro-p-acet-toluidide [existing in two chromoiso- 
meric form s (cf. A., 1909, i, 331)] in EtOH-CHCL, 
E tO H , and H 20  are due to  isomérisation of each 
form  (in solution) to  the  same equilibrium, th e  posi­
tion  of which depends on a  sp. action of the solvent. 
Solvatochromism is often an  indication of chromoiso­
merism. The various types of heteropolar and homo- 
polar chromoisomeric N 0 2-compounds are reviewed. 
The structures for the  m etallic derivatives of p- 
N 0 2-C6H 4-CH2-C02E t  suggested by  Lifschitz (A., 
1916, i, 45) are excluded, since th e  m etal in  all aci- 
N 0 2-salts is ionogenically a ttached  to  both  0  atom s 
of th e  N 0 2-group. The following is a  brief sum m ary
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of the  conclusions regarding the  structures of chromo- 
isomeric salts. Colourless, yellow, and red salts of 
C H R (N 02)2 [R = H , Ph, anisyl] are represented as
N 0 2-CR:N 02-M, C I ^ J m , and C R < | £ 2}m , re .

spectively. The corresponding salts of the  nitro- 
benzaldoximes are assigned th e  constitutions 
N 0 ,-C 6H 4-CH:N0-M, ON-CeH^CHIN, and 

0  —  M —  0
N-C6H 4-CH:N, respectively; analogous formulae are
0 2- - - M - - - 0
given for the  salts of p -N 0 2,C6H 4*N!N,0 H , nitroenols 
(N 0 2-CR!CR'-0 H ), and  nitrophenols. The structures 
assigned to  th e  colourless (probably exist only in 
solution) and  coloured forms of N 0 2-CGH ,'N R 2 and 
related compounds are discussed on the  basis of the
structures A r < ^ ^ 2 (colourless), A r < * ^ 2) (yellow),

0 2N ONO

an d .A r< ^Q ~ 'j (red). The existence of homocliromo-
isomerides (cf. A., 1910, i, 474) can be explained by 
assuming th a t  a  nitro-com pound (R -N 02) possesses 
a  (not regular) te trahedral configuration (as A). On 
th is basis, th e  colourless, yellow, and red salts of 
C H R (N 02)2 (cf. above) are assigned th e  following 
anti-, amphi-, and syji-structures, respectively, which 
are plane-projection formulae.

/ C E \

N < ° > J I  N < °

(anti)

„CRs,

n < ° > m < ° > n

(syn)

A ttention  is directed to  various examples (lit.) of 
homochromoisomerism, and the  cases of 2 : 4-dinitro- 
2 '-m etliyldiphenylam ine (loc. cit.) and p p 'p "-trin itro - 
triphenylcarbinol (see below) are discussed.

[W ith F . H e i n .] pp 'p"-T rin itro triphenylcarbinol 
exists in 3 (and possibly 4) unimol. homochromoiso- 
meric forms, having identical absorption spectra in 
MeOH or CHCl.,. W hen dry  C 02-free a ir is passed 
through a solution of pp 'p"-trin itro tripheny lm ethane 
and E tO H -N aO E t (1+m ol.) in C8H 6 a t  0°, the  re ­
action  m ixture diluted w ith E t ,0 ,  decomposed w ith 
H 20 , evaporated in vac., and  th e  resu ltan t product 
crystallised from MeOH a t  room tem p., the  form of 
m. p. 167° (syn-syn-syn ) is obtained. This isomerises 
only slowly bo th  in the  solid s ta te  and  in solution. 
Crystallisation of this has given forms of m. p. 175° 
(syn-syn-anti) and 180— 182° (syn-anti-anti) (obtained 
in one case only and in very small am ount). The stable 
(anti-anti-anti) form  has m. p. 189°. The T l2 salt of 
s-te tran itroethane has been obtained in yellow and 
red (unstable) forms.

[W ith K a n a s i r s k i .] The following salts are p re­
p ared ; the  anhyd. forms are usually obtained from 
th e  hydrated  salts a t  130— 150°: an^t-p-nitrobenzal- 
doxime [Wff4, colourless; Na, yellow (+ 2 H 20),

N < ° > M - 0 —N < ^°
(amphi)

green (+ 2 H 20), and pale yellow (anhyd .); K ,  red 
(-|-0-2oH2O), red (+ E tO H ), yellow (+ 3 H 20 ) ;  Rb, 
yellow (+ 2 H aO) and  red (anhyd.); Cs, orange 
(-)-0-5EtOH), yellow (hydrated), red (anhyd.), passing 
a t  150° into a  violet fo rm ; Tl, red (anhyd.) and yellow 
(composition C7H 60 3N2,C7H 50 3N 2T1); Ag, yellow]; 
syn-p-nitrobenzaldoxim e (NHit “ colourless; N a, 
yellow (+ 3 H 20 ) and brownish-green (anhyd.); K , 
yellow ( + H 20 ), green ( -fH 20 ) (formed from  th e  
anhyd. red sa lt in m oist a ir ) ; Rb, yellow (hydrated) 
and red (anhyd .); Cs, yellow (hydrated) and  red  
(anhyd .); Tl, red (anhyd.); Ag, yellow]; anti-o- 
nitrobenzaldoxim e [NHit colourless; N a, yellow 
(+ 4 H 20 ), red (anhyd.); K , yellow (+ 4 H 20 ), red 
(anhyd .); Rb and Cs, yellow (hydrated), red (anhyd .); 
Tl, re d ] ; anii-m -nitrobenzaldoxim e [AT/ / 4, colourless; 
Na, K , Rb, and Cs in yellow (hydrated) and red 
(anhyd.) fo rm s; Tl, r e d ; Ag, yellow]. U nstable red 
and  yellow N a salts of anit-p-nitrobenzaldoxim e are 
described also. Yellow (+ 2 H 20) and red (anhyd.) 
K , yellow (+ 2 H 20 ) and alm ost colourless (anhyd.) 
Na, and  colourless (anhyd.) Ag (compounds w ith  N H 3 
and  pyridine) salts of p -N 0 2-C8H 4’N :N -0H  are 
prepared. A very unstable yellow compound is 
obtained from colourless trinitroanisole and hexane.

[W ith E . L e s k i e n .] 3-Nitro-4-hydroxybenzoic 
acid [W«2 ( + H 20), K 2 (+ 4 H 20), Rb., (+ 4 H 20), 
Cs2 (+ 3 H 20 ), all varying shades of r e d ; L i2, reddish- 
yellow (+ 4-5H 20) and red (-f 5H20), bo th  giving 
golden-yellow (+ 2 H 20 ) and brick-red (anhyd.) forms, 
salts described] is isolated in colourless (from 
H 20 , E tO H , CHC13, C6H 6) and yellow (from E taO) 
fo rm s; the  la tte r  passes in to  the  former a t  70—80°. 
The Me ester separates from a conc. E tO H  solution 
in colourless needles which pass slowly into the stab le  
yellow form, m- and  p-NO2-C0H 4-OH w ith  
E tO H -N aO E t or —K O E t a t  —7° give colourless sa lts 
which change rapidly (below 0°) into coloured fo rm s; 
picric acid behaves similarly. Pentam ethylenedi- 
amine and  solid picric acid afford a  red salt which 
isomerises slowly to  a  yellow form. The absorption 
spectrum  of o-nitroaniline varies considerably in 
H 20 , MeOH, and light petroleum , probably owing to  
th e  form ation of th e  yellow (unknown) chromoiso- 
meride in  solution. 3-Nitro-p-toluidine shows th e  same 
spectrum  in these solvents as does p-nitroacetanilide 
in MeOH and ‘ CHC13; in these cases th e  second 
chromoisomeride is apparently  incapable of existence, 
probably because of steric hindrance.

H. B u r t o n .
Atomic grouping in salicylaldoxime, specific 

for copper. F . F e i g l  and  A. B o n d i  (B er., 1931, 
64, [£], 2819—2823; cf. A., 1930,1394; 1931, 813).—  

P H zzN O
The compound C6H 4< ^ q _  is obtained from
Fehling’s solution and salicylaldoxime or by  digestion 
of E phraim ’s salt (loc. cit.) w ith N a2C 03 or NaO H  
and  aq. E tO H . I t  is converted by AcOH in to  th e
c o l t  n  i t  U - C I i : $ f e O H
sa n  ^  , the  constitution of which is

supported by the  ability  of salicylaldoxime Me ether, 
b. p. 107°/14 mm., m. p. 28° (from salicylaldéhyde 
and  O-m ethylhydroxylam ine hydrochloride), to  give 
a  Cu compound (C8H s0 2N)2Cu, whereas o-methoxy- 
benzaldoxime does not react. Ph yyy-trichloro-(3-
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hydroxy-n-propyl ketoxim e and Me fi-hydroxy-n- 
propyl ketoxime, b. p. 123— 124°/13 m m ., do not- 
yield Cu compounds, although th ey  contain the  Cu-sp. 
grouping OH-C-C-CIN-OH. H . W r e n .

Synthesis of p-alkoxymethylbenz aldehydes.
S. S a e e t a y  (Compt. rend., 1931, 193, 1194— 1195).— 
In teraction  of oxoco'-tribromo-p-xylene (isolated from 
the  products of brom ination of p-xylene a t  140— 
150°) w ith N aO E t and E tO H  gives p-ethoxymethyl- 
benzaldehyde diethylacetal, b. p. 142°/14 m m ., which 
is hydrolysed by aq. H 2S 0 4-A c 0 H  to  p -ethoxymethyl- 
benzaldchyde, b. p. 133— 134°/14 mm. (phenylhydr- 
azone, m. p. 86°). p-M ethoxym ethylbenzaldehyde 
(this vol., 57) and its  dimethylacetal, b. p. 122— 123°/ 
16 mm., are sim ilarly prepared. H . A. P ig g o t t .

Lignin and related compounds. LXI. Ethers 
of glycol-lignin. H . H ib b e r t  and  L . M a r io n  
(Canad. J .  Res., 1931, 5, 302—305; cf. A., 1931, 
828).—Glycol-lignin and  N aO E t in E tO H  give a 
N a  salt, converted by chloro-2 : 4-dinitrobenzene in 
PhMe in to  a dinitrophenyl ether, and  by chlorodi- 
m ethyl e ther into a methoxymethyl ether. The d i­
nitrophenyl e ther gives a M e ether under m ild con­
ditions of m éthylation, w hilst a  higher tem p, and 
excess of N aO H  removes the  dinitrophenyl group, 
the resulting Me ether having a  lower OMe content 
th an  fully m ethylated  glycol-lignin. A. A. L e v i.

Lignin of pinewood. B. R a s s o w  and  H . G a b r ie l  
(Cellulosechem., 1931, 12, 318—320; cf. A., 1931, 
1401).—Glycol-lignin (mol. w t. in  phenol 569) is 
amorphous and  has colloidal properties. I t  is con­
verted  by ho t H 20 , cold conc. HC1, or drying above 
90° into a dark  insol. substance. The residue ob­
tained after extraction of the  wood w ith  glycol and 
HC1 contains 43—50% of cellulose, and is purer and 
contains less pentosan th an  o ther wood celluloses.

R ./S . Ca h n .
Preparation of syringic aldehyde [4-hydroxy- 

3 : 5-dimethoxybenzaldehyde], W . M. M cC ord  
(J. Amer. Chem. Soc., 1931, 53, 4181-M 183).— Gallic 
acid Me3 ether and  H 2S 0 4 give syringic acid [amide
(I), m. p. 192°; anilide (II), m. p. 146°, of Ac deriv­
ative], (I) and  PC15 in PhMe afford the iminochloride 
hydrochloride, m. p. 145°, converted by  warm  pyridine 
into the  Ac derivative (III), m. p. 142°, of syringo- 
nitrile, m. p. 129°; (III) is converted by  S tephen’s 
m ethod into syringaldéhyde. (II) and. PC15 in 
PhMe give the  corresponding phenyliminochloride, 
m. p. 136°. C. J .  W e st  (6).

Preparation of trimethylgallaldehyde. M.
N ie r e n s t e in  (J. pr. Chem., 1931, [ii], 132, 200).— 
D etails are given for the  prep, of trim ethylgallalde­
hyde in  75-5% yield by hydrogenation of galloyl 
chloride Me3 ether. R . S. Ca h n .

New route to cj/ciobutanone. P. Lipp and R . 
K ô s t e r  (Ber., 1 9 3 1 ,  6 4 ,  [ A ] ,  2 8 2 3 — 2 8 2 5 ) . — Passage 
of keten  into diazom ethane in anhyd. E t20  yields 
cycZbbutanone [semicarbazone, 211—212° (corr.) when 
slowly heated], probably according to  the  scheme :
c h 2:c o + c h 2n 2 g ^ ]C O > N  N2+ Çh 2 > c o

“ d g g > C 0 + C H ^  N! + g | ; > C < ° H>_ 4 .
<?h 2-q o
CH2-CH2- H . W r e n .

Orientation phenomena among the cyclo-  
hexanones. VI. Methylation of inactive
2-methylci/ciohexanone. VII. Allylation of in­
active 2-methylcj/ciohexanone and methylation 
of 1-menthone. R. C o r n u b e r t  and  R . H u m e a u . 
VIII. Allylation and benzylation of cyclo - 
hexanone. Alkylation of ci/ciohexanones with 
sodamide. IX. Methylation of 2 : 3-dimethyl- 
cyciohexanone. X. Methylation of 2 : 4-di- 
methylcj/ciohexanone. R. C o r n u b e r t  and A. 
M a u r e l  (Bull. Soc. chim., 1931, [iv], 49, 1468— 
1487, 1487— 1497, 1498—1515, 1515— 1523, 1523— 
1528; cf. A., 1931, 1417).—VI. M ethylation of 2- 
methylcycZohexanone w ith N aN H 2 and Me2S 0 4 in 
E t20  affords a  fraction, b. p. 172— 176°, containing 
a m ixture of 2 : 5-dimethylcycZohexanone (oxime, 
m. p. 108—109°) and  pulenone ( 2 : 2 :  5-trim ethyl- 
cycZohexanone) characterised as oximes, together w ith 
a  fraction, b. p. 187— 191°, d15 0-9097, probably 
containing 2 : 5 :  6-trimethylcycZohexanone (liquid 
oxime). The interm ediate fraction, b. p. 180— 190°, 
a fter extraction  w ith N aH S 0 3 w ith  PhCHO in p re­
sence of HC1 affords (1) a  fraction b. p. 180—210°/14 
mm., containing benzylidenepulenone, 111. p. 89—90°, 
and  substances of m. p. 109— 109-5° and  m. p. 73°, and
(2) fractions b. p. 210—240°/14 mm. and  240—262°/ 
14 mm., containing the tetrahydropyrones, m. p. 
133—137° and  190—195°, of 2 : 5-dimethyl- and 
2 : 5 :  6-trimethyl-cycZohexanone. The original frac­
tion, b. p. 187— 191°, w ith  PhCHO in presence of 
HC1 sim ilarly affords benzylidenepulenone and  the 
te trahydropyrone of 2 : 3 :  6-trimethylcycZohexanone. 
The m onom ethylation products, b. p. 178— 185°, 
w ith PhCHO and HC1 sim ilarly yield a fraction, b. p. 
150—215°/20 mm., containing benzylidene com­
pounds, affording a semicarbazone, m. p. 220—221°, 
possibly a m ixture of the  semicarbazones of benzyl - 
idene-2 : 5-dimethyl- and  - 2 : 2 :  5-trimethyl-cycZo- 
hexanone, and fractions, b. p. 215—245°/20 m m ., 
245—270°/20 mm., containing the  tetrahydropyrones 
of -2 : 5-di- and  2 : 2 :  5-tri-methylcyc/ohexanones. 
The yield of 2 : 5-dimethylcycZohexanone am ounts to 
about 55% . Obtained by condensation of 2-methyl- 
cycZohexanone w ith E t2C20 4 in  presence of N aO Et, 
alkylation w ith  M el and  elim ination of H ^ O ^  and 
separation w ith HC1, 2 : 5-dimethylcycZohexanone has 
b. p. 76—77°/27 mm., d15 0-906 (semicarbazone, m. p. 
168— 168-5°), and  gives a  m ixture of te trah y d ro ­
pyrones, m. p. 103—107° and 133— 137°. Pulenone, 
b. p. 182— 184°, d24 0-8871 (oxime, m. p. 94°; semi­
carbazone, m . p. 169—170°), w ith  PhCHO in presence 
of HC1 a t  —15° yields benzylidenepulenone, m. p. 
90° (hydrochloride, m. p. 106°; semicarbazone, m. p.
158-5— 159°). 2 : 3 :  6-TrimethylcycZohexanone, b. p.
79—80°/20 mm., d21 0-9058, obtained in  low yield by 
condensation of E t2C20 4 and  2 : 5-dim ethylcyclo- 
hexanone, is b e tter prepared from 2 : 5-dimethyl- 
cycZohexanone and  am yl form ate in  presence of 
N aN H 2 and hydrogenation of the hydroxym ethylene 
derivative in presence of P d . The product from
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E t2C20 4 affords a  m ixture of the tetrahydropyrones 
of 2 : 5-dimethyIcycZohexanone and  2 : 3 : 6-trim ethyl- 
cycZohexanone,'m. p. 192—196°, and  the  product from 
the  hydroxym ethylene derivative gives a  substance, 
CagHjgOj, m. p. 183—185°. The substance, m. p. 
73°, obtained from th e  m éthylation p roduct is no t
5-hydroxybenzyl-2-methylcycZohexanone, the la tte r, 
obtained, together w ith a little  5 : 5-dihydroxy- 
benzyl-2-methylcycZohexanone, by V orländer and 
K unze’s m ethod, having m. p. 106-5—107°. The 
benzylidene derivative of 2-methylcycZohexanone has 
m. p. 42— 43°, th e  dibenzylidene derivative, m . p. 
118— llS-5°. M éthylation of 2 : 5-dimcthylcycZo- 
hexanone w ith N aN H 2 an d  Me2S 0 4 in  E t20  affords 
only pulenone. In  the  disodiation of 3-methylcycZo- 
hexanone, 2 : 3 : 6-trimethjdcycZchexanone is form ed 
as well as pulenone and  2 : 5-dimetliylcycZohexanono.

V II. The 3-methyl-6 : 6-diallylcycZohexanone ob­
ta ined  on allylation of 3 -m ethy cycZohexanone w ith 
H 2 in  presence of Ni form ate a t  60—70° affords
3-methyl-G : G-dipropylcyolohexanone, b. p. 130— 131°/ 
23 m m ., cZ18 0-8970 (benzylidene derivative, m. p. 
83-5—84°). Z-Methyl-2 : 6-diallylcyclohexanone, b. p. 
118— 125°/12 m m ., obtained by allylating in  a  dry 
tube  a t 140° for 12 hr. th e  product obtained by con­
densation of 3-methyl-2-propylcycZohexanone and 
ethyl oxalate in  presence of NaOMe, when hydrogen­
ated  in  presence of N i form ate affords 3-methyl- 
2 : 6-dipropylcyeZohexanone, yielding a te trah y d ro ­
pyrone compound, m. p. 156— 157°. 5-Methyl-2- 
propylcycZohexanone w ith  PhCHO in presence of 
HC1 yields a fraction, b. p. 204— 206°/18 m m ., and 
crystals, m. p . 124—126°, bu t no benzylidene deriv­
ative ; w ith  2 mois, of PhCHO fractions b. p. 185— 
245°/12 m m . and  245— 270°/12 mm. were obtained, 
the  la tte r  yielding tw o tetrahydropyrone compounds, 
hi. p. 88—90° and  127— 128°. 2 : d-Dimelhyl-6-iso- 
propylcyclohexanone, b. p . 95—97°/12-5 m m ., d15
0-905, obtained b y  hydrogenation in  presence of P d  
of hydroxym ethylenem enthone, b. p. 124— 125°/16 
m m . (yield 50% from m enthone), yields a  tetrahydro- 
pyrone, m. p. 99— 100°. The chloromenthone, b. p. 
113—120°/16 m m ., obtained by chlorination of m en­
thone in  presence of CaC03, w ith MgMel yields a 
m ethylm enthone, b. p. 104— 110°/21 m m ., which still 
contains 2-7% Cl ; a  dichloromenthone, m . p. 64-5— 
65°, is sim ultaneously obtained. M éthylation of m enth- 
ono by th e  N aN H , process yields a  m ethylm enthone, 
b. p. 100°/17 mm., dU5 0-9124 (semicarbazone, m. p.
193— 195°), yielding a  benzylidene derivative, b. p.
192— 194°/16 mm., probably a  m ixture of isomerides. 
The benzylidene derivative obtained directly from 
th e  m éthylation  product contains a sm all am ount of 
substance, b. p. 185— 195°/12 mm. and  225—260°, 
from  which, however, no tetrahydropyrone was 
deposited.

V III. In  the  allylation of cycZohexanonc w ith  allyl 
bromide, th e  yield of allylcycZohexanone, b. p. 97— 
98°/20 m m ., is increased from 20%  to  50%  by  using 
double th e  vol. of E t20 , the  yield of dialïylcycZo- 
liexanone increasing sim ultaneously. Allylation of 
allylcycZohexanone affords a  m ixture, b. p . 114—  
123°/16 m m ., of diallylcycZohexanones, hydrogenated 
to  about 87%  of 2 : 2-dipropylcycZohexanone, b. p. 
123—126°/20 mm. (benzylidene derivative, m . p.

48°), and  13% of 2 : 6-dipropylcycZohexanone (telra- 
hydropyrone, m . p. 127— 127-5°). The direct diallyl- 
ation of cycZohexanonc yields a m ixture of diallyl- 
cycZohexanones, b. p. 114— 123°/14 m m ., converted 
on hydrogenation into a  m ixture of dipropylcycZo- 
hexanones, b. p. 120— 123°/20 m m ., containing 91% 
of 2 : 2- and  9%  of 2 : 6-derivative, In  presence of 
the  N a derivative of cycZohexanone, allylcycZohexan- 
one and  allyl bromide gave th ree  tim es the normal 
yield of diallylcycZohexanone, in  which the  2 : 2 -  
isomeride predom inated, bu t the  difference is possibly 
due in  p a r t to  differences in  concn. Benzyl cycZo­
hexanone under similar conditions w ith the  N a 
derivative of allylcycZohexanone yields a benzyl- 
allylcycZohexanone, b. p. 178— 190°/16 mm., hydro­
genated to  2-benzyl-2-propylcycZohexanone, b. p.
176— 179°/13 mm. (semicarbazone, m. p . 203° ; 
benzylidene derivative, b. p. 257—260°/14 m m.). 
2 : 6-DipropylcycZohexanone, b. p. 115— 115-5°, 
du  0-8955 (tetrahydropyrone, m. p . 128°), is also 
obtained by  hydrogenation of 2-allyl-G-propyl- 
cyclohexanone, b. p. 108— 109°/12‘ mm., d15 0-9122, 
prepared from  2-propylcycZohexanone, ethyl ox­
alate, and  NaOMe a t  —15°, followed by  allyl­
ation w ith allyl bromide a t  145— 150° for 9 hr. 
2 ' : 2-DipropylcycZohexanone, b. p. 120— 121°/18 mm., 
cZ155 0-9086, is obtained in  19% yield by  regeneration 
from  the  benzylidene derivative. H ydrogenation of 
2 : 2-diallylcycZohexanone in  presence of N i form ate 
is very sensitive to  tem p, and  does no t occur a t
60—68° Above 70° i t  is very rapid and  the  range 
68—70° m ust be stric tly  m aintained. Use of MeOH, 
BiUOH, or isoamyl alcohol in  place of E tO H  in 
regenerating the  ketone from the  benzylidene deriv­
ative is less effective, am yl alcohol affording a liquid, 
b. p. 105— 112°/22 mm. Similarly w ith  amyl- 
alcoholic K O H  the  benzylidene derivative of 2- 
methylcycZohexanone affords a  liquid, C17H 30O2, b. p. 
107— 109°/20 mm., dn  0-9201, representing a condens­
ation  of 1 mol. of 2-methylcycZohexanone and  2 mois, 
of isovaleraldehyde. Allyl bromide was obtained in 
only 37 %  yield by Merlin and  Jacobi’s m ethod. By 
passing H B r in to  allyl alcohol below 0° un til about 
5%  m ore th a n  th e  theoretical increase in w t. occurs 
and  leaving 12— 15 hr. a  yield of 80—85% is obtained. 
Benzylation of cycZohexanone in  E t ,0  w ith N aN H 2 
and  C H jPhB r affords 2-benzylcycZohexanone, b. p . 
167— 168°/20 mm., m .p . 30°, d231-0298 (semicarbazone, 
m. p . 170— 171°; benzylidene derivative, m. p. 75— 
76°, b. p . 267725 mm.), together w ith  a  fraction, b. p. 
224—225°/13 mm., containing benzylcycZohexylidene- 
cycZohexanone (oxime, m. p. 198— 199°), and  a 
residue, containing 2 : 2-dibenzylcycZohexanone, m. p. 
53—54° (oxime, m. p. 121°; benzylidene derivative, 
m. p . 105— 106°, yielding tribenzylcycZohexanone, 
m . p . 57—58°, on hydrogenation), also obtained 
together w ith  2 : 6-dibenzylcycZohexanone, m . p. 
103°, by  benzylation of 2-benzylcycZohexanone.

IX . 2 : 3-DimethylcycZohexanone, b. p. 78°/24 mm., 
<Z20 0-9159 (semicarbazone, b. p . 202-4-203°), has been 
obtained as follows : E t  acetoacetate is condensed 
w ith  trioxym ethylene in  presence of piperidine, th e  
reduction  product of E t  3-methylcycZohexan-3-ol-l- 
one-4 : 6-dicarboxylate, m. p. 90—92°, converted into 
E t  3 - m ethyl - A2 - cycZohexenone - 4 - carboxylatè (yield
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20%), b. p. 135— 136°/9 mm., d20 1-0702, which on 
successive m ethylation, hydrolysis, and  hydrogen­
ation gives E t  2 : Z-dimethyl-A2-cyc\ohexcnone-4:-carb- 
oxylatc, b. p . 138— 139°/10 mm., d20 1-0659, 2 : 3 -  
dimethyl-A2-c;/cZohcxenone, b. p. 86°/13 m m ., d15
0-9725 (semicarbazone, m. p. 218—220°), and  2 : 3- 
dimethylcyciohexanone. M ethylation of the  last w ith 
M el and N aN H 2 in E t20  affords 67% of 2 : 2 : 3 -  
trimethylcj/cZohexanone (benzylidene derivative, m. p.
85—86°) and 33%  of 2 : 3  : 6-trimcthylcj/cioliexanonc 
(telrahydropyrone compounds, m. p. 168— 169° ; and 
190— 192°) calc, from th e  w ts. of crude benzylidene 
and tetrahydropyrone form ed or 77%  and  23% , 
respectively, calc, on the  cryst. products.

X . 2 : 4-DimethylcycZohexanone, b. p. 70—71°/16 
mm., d155 0-91 (oxime, m. p. 98—99°), obtained from
4-methylcycZohexanone, N aN H 2, and  Me2S 0 4 in  E t20 , 
from E t2C20 4 and 4-methylcydohexanone in  presence 
of NaOMe or N aO E t, and heating -with M el, or from 
the hydroxym ethylene derivative of 4-methylcycZo- 
hexanone, b. p. 106—109°/27 mm., by  hydrogen­
ation in  presence of Pd, sim ilarly affords a  m ixture,
b. p. 74—76°/16 mm., of about 95%  of 2 : 2 : 4- 
trimethylcyclohexanone (benzylidene derivative, m. p. 
91—92°) a n d  about 5%  of 2 : 4 : 6-lrimethylcyclo- 
hexanone, b. p. 85—87°/23 mm., d 19 0-902 {semicarb­
azone, m. p. 222°; tetrahydropyrone, m. p. 203°), 
also obtained by  hydrogenation in presence of P d  
of th e  hydroxym ethylene derivative, b . p. 102-5— 
104°/17 m m ., prepared from 2 : 4-dimethylcycZo- 
hexanone, N aN H 2, and  am yl form ate.

R . B r ig h t m a n .
Preparation of ketochloroimines. C. R. 

H a u s e r ,  G. J . H a u s , and  H . H u m b le  (J. Amer. 
Chem. Soc., 1931, 53, 4225—4226).—CPh2:N-MgBr 
and an  equiv. of Cl2 in  the  cold give a  product con­
tain ing about 60%  of benzophenonechloroimine. 
The Mg compound from  p-C 6H 4Cl-CN sim ilarly 
affords a  chloroimine, m. p. 103— 104°; a  bromo- 
imine can be prepared. D etails are to  be published 
later. C. J .  W e s t  (6).

Oximes of ap-unsaturated ketones and the 
Beckmann rearrangement. II. A. H . B l a t t  
and J . F . S t o n e ,  jun; (J. Amer. Chem. Soc., 1931, 5 3 , 
4134— 4149; cf. A., 1931, 621).—The previously 
described oxime of p-C6H,Br-CO-CH;CHPh is a m ix­
ture of the  syn  (I) and  anti (II) isomerides, since 
hydrolysis of its  Beckm ann rearrangem ent product 
gives N H 3 and  p-C 6H 4Br-C02H. Separation of (I) 
and (II) by fractional crystallisation was unsuccessful, 
b u t acetylation and  fractional crystallisation from 
AcO Et gives the  syn -acetate (III), m. p. 145°, and  
the  anti-acetate (IV), possibly n o t entirely  free from
(III), m. p. 105—106°. ( I l l )  gives a  B r2-derivative
(V), m. p. 146— 147°, also obtained by  acetylating
(VII). (V) and  K l  in  COMe2 give (III). H ydrolysis 
of (III) w ith  E tO H -K O H  gives 80%  of (I), m . p. 
145—158° according to  ra te  of heating, p a rtly  con­
verted into (II) . by  prolonged 'boiling w ith E tO H - 
KOH, heating w ith H G 02H , and reaction w ith M gEtBr. 
The B eckm ann rearrangem ent of (I) gives cinnam-p- 
bromoanilide (VI), w hilst th e B r2-derivative(V II),m .p . 
173°, from  (III) a n d  B r affords aR-dibrorrto-\i-plienyl- 
propion-p-bromoanilide, in. p. 195—196°; also synthe­

sised from (VI) and B r and  from CHPhBr-CHBr-COCl 
and  p-CcH 4Br-NH2. (VII) and  Iv l in COMe2 give (I).
(IV) is hydrolysed to  (II), m . p. 150— 163°, which re ­
arranges (Beckmann) to  CHPh:CH-NH*CO-C6H 4Br( ?), 
m. p. 204°, hydrolysed to  N H 3 and  p-C 6H 4Br-G02H .
(II) and  B r give (V II); i t  is no t possible to  say 
w hether th is shift in  configuration is due to  the 
sa tu ra tion  of the  double linking or to  a sp. isomerising 
action of the reagent. Since i t  has been suggested 
by  von Auwers th a t  therm al decomp, of (VII) to  the 
isooxazole (cf. loc. cit.) m ight proceed through the 
a-bromo-oxime (V III), CHPh:CBr-C(:NOH)-C6H 4Br, 
m. p. 163— 164°, th is was prepared from  the  reaction 
product of the  B iyketone and  E tO H -K O A c (with 
ou t isolating the a-Br-ketone) and  N H 20H,HC1. 
H ydrolysis of the  Beckm ann rearrangem ent product 
of (V III) gives N H 3 and  p-C 6H 4B r-C 02H , b u t when 
(V III) is heated  the isooxazole is no t produced; 
(V III), therefore, probably has the  anZi-configuration.
(V III) is unaffected by  dissolution in conc. H 2S 0 4, as 
is th e  oxime of a-bromobenzylideneacetophenone. 
Benzylidenedeoxybenzoinoxime, m. p. 208° (cf. Knoeve- 
nagel and  W eissgerber, A., 1893, i, 353), undergoes 
the Beckm ann rearrangem ent, forming BzOH and 
deoxybenzoin, w hilst trea tm en t w ith  H 2S 0 4 gives a 
red oil, from which neither of the  two known forms 
of 3 : 4 : 5-triphenylisooxazoline could be isolated. 
The oxime, m . p. 149— 153°, of P h  (3-phenylstyryl 
ketone undergoes the  Beckm ann rearrangem ent, yield­
ing p-phenylcinnamanilide, m . p. 130—131°, w hilst 
trea tm en t w ith H 2S 0 4 gives 3 : 4 : 5-triphenyl ¿so- 
oxazoline, m. p. 139°. The form ation of isooxazolines 
from ap-unsaturated ketones does no t proceed through 
an  oxime as an  in term ediary b u t through a  complex 
bimol. 1 : 4-additivo process. The w ork of von 
Auwers and  Seyfried (A., 1931, 223) is discussed; 
the  divergent conclusions reached by these authors 
are due to  the  different em phasis and in terpreta tion  
placed on the  reaction of the  bromo-oximes and 
alkali. C. J .  W e st  (b).

Reduction product of benzylidenepinacolone 
(styryl te r t .-butyl ketone). G. A. H i l l  and  S. 
S u s s e lm a n  (J. Amer. Chem. Soc., 1931, 53, 4424— 
4428).—The compound, m. p. 142°, previously though t 
(A., 1923, i, 789) to  be p-phenylethylteri.-butylcarbinol 
(cf. A., 1930, 343) is probably a stcreoisomeride (I) 
(m. p. 147°) of e£-diphenyl-P(ki-tetramethyldecan-yO- 
dione, m. p. 208° (cf. loc. cit.). The hom ogeneity of
(I) is shown by  crystallisation  experim ents, cooling 
curves, analysis, and  mol. w t . ; its  s truc tu re  is estab ­
lished by  the  action of MgMel. C. J .  W e st  (b).

Nitration in the fluorene series. E . L a n g e c k e r  
(J. pr. Chem., 1931, [ii], 132, 145—152).—A ttem pts 
to  prepare 1- or 1 : 8-substitu ted  fluorenone deriv ­
atives were unsuccessful. 9-Acetamidofluorene (modi­
fied prep, from fluorenoneoxime) gives, when n itra ted  
by K u h n ’s m ethod (A., 1925, i, 1260), 2-nitrofluorenone 
and  other products, w hilst w ith conc. H N 0 3 in  Ac20  
2 : 7-dinitrofluorenone is formed together w ith an  
isomende, m. p. 236—237°, giving a diamino-com­
pound, m . p. 196° { A c2 derivative, m. p. above 290°). 
Fluorenoneoxime and  conc. H N 0 3 in Ac20  give an 
unstable substance, probably of the  9-oximinofluorene 
type, which w ith H 2S 0 4 in  boiling AcOH gives a
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dinitrofiuorenone, m. p. above 300° (reduced to  a 
nitroaminofluorenone, m. p. 243—244°, by  N a2S), and
2-nitrofluorenone; cold, fum ing H N 0 3 gives a sim ilar 
unstable substance, which forms 2 : 7-dinitrofluorenone 
on oxidation. O-Acetylfluorenoneoximo and  conc. 
H N 0 3 in Ac20  a t  30— 40° give the  2-wiiro-compound, 
m. p. 228°, hydrolysed by  K O H  or conc. H 2S 0 4 to
2-nitrojluorenoneoximc, m. p. 249°. (decomp.), which 
was prepared also from 2-nitrofluorenone, which it  
yields on oxidation by N a2C r,0 7 in  AcOH.

R. S. Ca h n .
Haloform reaction. IV. Influence of o- 

methoxy-groups. R . C. F u s o n ,  M. W . F a r lo w ,  
and C. J .  S te h m a n  (J. Amer. Chem. Soc., 1931, 53, 
4097— 4103).—In  no case has i t  been found possible 
to  isolate th e  trihalogenom cthyl interm ediate using 
acetophenones w ith only one o-substituent. 2 : 4 : 6 -  
Trim ethoxyacetophenone and  N aO Br in  dil. or conc. 
alkali give txa.tx-tribromo-2 : 4 : G-trimethoxyacelophen- 
one, m. p. 102-5— 103° (corr.), in  67%  and 58% 
yields, respectively ; reaction is abou t 6 tim es as fast 
in  dil. alkali. The C& derivative, m . p. 119—120° 
(corr.), results in 68%  yield. B oth  halogeno-com- 
pounds are oxidised to  2 : 4 : 6-trim ethoxybenzoic 
acid by alkali. 2-M ethoxyacetonaphthone and NaO Br 
in  H ,0  or in  20%  E tO H  give 51 or 64% of 2-methoxy- 
\-tribromoacetylnaphthalene, m. p. 136-5—137° (corr.) 
(the 1-trichloroacetyl derivative has m. p. 131— 131-5°), 
converted by alkali into 2-m ethoxy-a-naphthoic acid. 
The re tardation  of the  haloform reaction is of the 
same order of m agnitude in  bo th  cases. Since the 
effect observed w ith  2 : l-OMe*C10H 6Ac is to  be 
ascribed to  the combined influences of the OMe and 
th e  benzo-groups, i t  is evident th a t  the separate effect 
of the  benzo-group is sim ilar to  th a t  of the  OMe 
group. C. J .  W e s t  (b).

Action of Grignard solutions on 10-methoxy- 
anthrones. E . d e  B. B a r n e t t  (J.C.S., 1931, 3340— 
3341).—10-M ethoxyanthrone (prep, improved) in te r­
acts w ith CH2Ph*MgCl in the  cold to  form anthra- 
quinone, 10 : lO '-dimethoxy-lO : lO '-dianthrone, and  
10-methoxy-9-benzyl-9 : 10-dihydroanthranol 'm. p. 129°, 
which w ith HC1 and AcOH gives 10-chloro-9-benzyl- 
anthracene. 10-M ethoxy-1 : 4-dim ethylanthrone w ith 
MgMel (3 mols.) gives 10-methoxy-l : 4 : 9-trimethyl- 
9 : 10-dihydroanthranol, m. p. 148°, b u t th is  did no t 
give a  definite product w ith HCl-AcOH. A poor 
yield of 10-phenyl-1 : 4-dim ethylanthrone was ob­
tained w ith PhM gBr, and  CH2Ph-MgCl and  Mg o-tolyl 
bromide gave only resinous products.

H . A. P igg o tt .
Chemical participation of water in the 

oxidising action of p-benzoquinone ; theory of 
oxidative processes. A. B a c h  and  K . N i k o l a i e v  
(Ber„ 1931, 64, [A], 2769—2772).—In  absence of H 20  
there  is no reaction between p-benzoquinone and 
E tO H  when ir ra d ia te d ; reaction increases w ith in ­
creasing am ounts of H 20 , although there is no direct 
proportionality . The presence of H 20  is essential for 
the  oxidation by p-benzoquinone of pyrogallol in 
E tO H , COMe2, or E taO or of p-phenylenediam ine in 
EtoO. I t  is considered th a t  H 20  has a somewhat 
stabilising effect on the  peroxide form of p-benzo- 
quinone owing to  th e  form ation of p-hydroxyphenyl

H  peroxide, which im parts its  active O to the substrate 
and  is therefore deoxidised to  quinol. H . W r e n .

Complex salts of hydroxyquinones. I. A.
M a n g a n i (Gazzetta, 1931, 61, 820—826).—The Na  
sa lt of 2-hydroxy-a-naphthaquinone, Co, Mg, and  Zn 
salts of 5-hydroxy-a-naphthaquinone, and Co and Zn  
salts of naphthazarin , which are probably additive 
compounds w ith Co and  Zn acetates, are described. 
Chrysazin (1 :8-dihydroxyanthraquinone) forms hydro­
gen Co, Mg, Zn, and  Cu salts, the  last being a very 
sensitive test, and a neutral Co salt.

E . E. J .  M a r l e r .
Hydroxyanthraquinones. I. Synthesis of 

purpurin. P. G. M a r s h a l l  (J.C.S., 1931, 3206— 
3208).—Quinizarin heated w ith N a2S 0 3 and CuO in 
H 20  gives an alm ost quant, yield of the  2-sulphonic 
acid ( I ) ; the  N a salt when heated w ith Ca(OH)2 and 
H 20  a t  250° affords purpurin (84% yield). Zimmer - 
m ann’s m ethod (A., 1930, 941) of prep, of (I) does no t 
give exclusively the  2-sulphonic acid. H . B u r t o n .

Anthrone series. III. Synthesis of 3-meth- 
oxyphthalaldehydic acid and a new synthesis of 
chrysazin. IV. Synthesis of the anthrones 
derived from chrysophanic acid. C. A. N a y lo r ,  
jun . [with J .  H . G a r d n e r ]  (J. Amer. Chem. Soc., 
1931, 53, 4109—4113, 4114—4119).—II I . O xidation 
of 1 : 5-dim ethoxynapththalene w ith alkaline KMnO.( 
gives 11— 16% of 3-methoxyphthalaldehydic acid (I), 
m. p. 121— 122° to  a  tu rb id  liquid, which th en  p a rtly  
solidifies and  re-m elts a t  144-8°; all m. p. are corr. 
p-C6H 4Br-OH and (I) w ith 85% H 2S 0 4 afford 55%  of
3-methoxy-2-(o-bromo-2-hydroxyphenyl)phthalide, m. p. 
198—200°, reduced by  Zn and  10% N aO H  to  3-meth- 
oxy-2-o-hydroxybenzylbenzoic acid, m. p , 185— 186°, 
which is converted by conc. H 2S 0 4 a t room tem p, 
in to  1 -hydroxy-3-methoxy-10-anthrone, m. p. 170—171°. 
This is oxidised by  C r03 in  AcOH to  1-hydroxy-
8-m ethoxyanthraquinone (chrysazin Me ether), de- 
m ethylated  to  chrysazin (11% yield) (Ac, derivative, 
m. p. 231—232°).

IV . 6-Bromo-m-cresol and (I) w ith 85%  H 2S 0 4 give
3-methoxy-2-(5-bromo-2-hydrozy-4:-methylphenyl)phthal- 
ide, m. p. 243—244-6°, convertible (as above) into
3-methoxy-2-(2'-hydroxy A'-melhylbenzyl)benzoic acid, 
m . p. 164— 164-6°, and  1-hydroxyS-methoxy-3-methyl- 
10-anthrone (II), m. p. 173-8— 175°. D em ethylation 
of l-hydroxy-Z-methoxy-Z-methylanthraquinone, m. p. 
202—204°, gives chrysophanic acid (III), identical 
w ith  the  acid prepared by E der and W idm er’s m ethod 
(A., 1922, i, 260; 1923, i, 688). R eduction of (III) 
w ith  Sn and  conc. HC1 in  AcOH affords 1 : 8-di­
hydroxy-3-methyl-9-an throne, m. p. 203-4— 204° (corre­
sponding an th rany l acetate, m. p. 236—237°, identical 
w ith  a product obtained by  successive dem ethylation 
and  acetylation of chrysarobin). D em ethylation of
(II) gives 1 : 8-dihydroxy-3-methyl-10-anthrone, m. p. 
179— 180° (corresponding an th rany l acetate, m. p. 
209—210°), also obtained from  3-hydroxy-2-(2'-hydr- 
oxy-4t‘-methylbmzyl)benzoic acid, m. p. 157— 158°, 
which is prepared by  reducing th e  corresponding 
benzoylbenzoic acid w ith Zn and  aq. N H 3.

C. J. W e s t  (6).
Hydroxy-derivatives of retene. L. F . F i e s e r  

and M. N. Y o u n g  (J. Amer. Chem. Soc., 1931, 53,
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4120—4129).—T he C2 and  C3 atom s of phenanthrene 
are joined by a  single linking and a  2(or 3)-phenanthrol 
cannot, therefore, couple w ith diazonium salts if the 
l(o r 4)-position is substitu ted , since a double linking 
is required for the  form ation of th e  interm ediate 
additive compound. Using th is principle, reduction 
potential data , and  the D im roth test for a-hydroxy- 
quinones, i t  is shown th a t th e  hydroxyretenes de­
scribed by  K om ppa and  W ahlforss (A., 1931, 226) 
are 2-, m. p. 200—202°, and 6-retenols, m. p. 161— 
162°. O xidation of 6-acetoxyretene w ith C r03 in 
AcOH gives G-acetoxyretenequinone, m. p. 200°, hydro­
lysed by  E tO H -K O H  to  G-hydroxyretenequinone {.Me 
ether, m. p. 196°, also prepared by  oxidation of 
6-methoxyretene, m. p. 115—116°). 6-Retenol and 
p -N 0 2-CeH 4-N2Cl in AcOH afford 5-p-nitrobenzcneazo- 
G-retenol, decomp, when heated, which could no t be 
reduced sm oothly. The N a salt of the dye obtained 
from diazobenzenesulphonic acid is readily reduced, 
bu t the  5-amino-6-retenol could not be obtained pure ; 
the crude amine, Ac20 , and  NaOAc give ait oxazole, 
m. p. 112°. Retene-6-sulphonic acid is characterised 
as th e  p-toluidine salt. 1 -Chlorophenanthraqwinone, 
m. p. 217—218°, is prepared in  poor yield from  the
1-sulphonate and  KC103 in  HC1 ; 6-chlororetene- 
quinone could no t be obtained by  th is  method.
2-Acetoxyretene and  2-acetoxyretenequinone have m. p. 
160° and  171— 172°, respectively. 2-Hydroxyretene- 
quinone, m. p. 229—231°, gives a bluish-green color­
ation  w ith cold, dil. E tO H -alkali changing to  reddish- 
brown when heated. This colour change is reversible 
and  is also shown by  phenanthraquinones containing 
a ra-OH group to  one of the  CO groups. R eduction 
of retenequinone w ith  Zn and  AcOH gives 9-retenol (I), 
m. p. 176° {Me ether, m. p . 108°; 10-p-nitrobenzeneazo- 
derivative, m. p. 243-5—244-5°), isolated through its 
acetate, m. p. 141°. W hen a solution of (I) in AcOH 
is exposed to  a ir for 3 days, a mol. compound, m. p. 
160— 161°, of (I) and retenequinone is obtained.
9-Acetoxy-10-allylretene, m. p. 102°, is obtained by 
rearrangem ent of 9-allyloxyretene, m. p. 84°, and sub­
sequent acétylation. R eduction of 1-methylphen- 
anthraquinone [as in  the  prep, of (I)] gives 1 -methyl-
9-acetoxyphenanthrene, m. p . 99— 100°, w hilst the 
usual reductive acétylation affords the quinol diacetate, 
m. p . 189°. The potentials of retenequinone and its
2- and 6-OH derivatives are 0-421, 0-385, and  0-348 
volts, respectively.

[W ith H . D. N ew m a n .] The following compounds 
are described : 2-allyloxyphenanthrene, m. p . 92° ;
l-allyl-2-phenanthrol, m. p. 125-5° {acetate, m. p. 105° ; 
coumaran derivative, m. p. 155°; allyl ether, m. p.
91-5°); 4:-allyl-3-phenanthrol, m. p. 91° {acetate, m. p. 
56° ; coumaran derivative, m. p. 89°).

C. J .  W e s t  (6).
Manufacture of aminodiazoanthraquinones 

and of anthraquinone derivatives therefrom.
I . G. F a r b e n i n d . A.-G.—See B., 1932, 57.

Rotenone. XVI. Interpretation of charac­
teristic reactions of rotenone. F . B. L a F o r g e ,
H . L , H a l l e r ,  and  L . E . S m ith . XVII. Dimor­
phic forms of dihydrorotenone. F . B. L a F o r g e  
and G. L. K e e n a n .  XVIII. Cleavage of the 
oxide ring in tubaic acid. H . L. H a l l e r  and

F. B. L aF orge (J. Amer. Chem. Soc., 1931, 53, 
4400—4408,4450— 4451, 4460-^462).—X V I. The re ­
actions involving the  form ation of derritol, rotenol, 
dehydrorotenone, and  derrisic acid are explained on 

th e  basis of their oxidation products. 
All these reactions are concerned 
w ith the  MeO-containing p a rt of 
the  rotenone mol., which is best 
expressed as (I), where R  represents 
th a t  p a rt of the mol. yielding tubaic 
acid. The original m ust be con­

sulted for the  argum ents advanced.
D ihydroderritol and  CH2Br-C02E t w ith N aO E t give 

the  E t  ester, m. p. 128°, of dihydroderrisic acid. 
Similarly, ¡soderritol affords the  Et ester, m. p. 128°, 
of isoderrisic acid (esterified to  the  same ester), w hilst 
derritol gives dehydrorotenone and  E t derrisate.

X V II. D ihydrorotenone exists in  dimorphic forms, 
m. p. 164° and  216°; the  form er changes into the 
la tte r on keeping.

X V III. A small am ount of tetrahydrotubaic acid (II), 
Ci2H 160 4, m. p. 206° (decomp.), is form ed in  addition 
to  the  dihydro-acid when tubaic acid is reduced 
catalytically . (II) gives a  violet colour w ith  FeCl3, 
form s a Ac2 derivative, a  Me ester Me ether,

~ „  and  is optically inact-
J r  ( I I I . )  ive. W hen heated to

H O ,U  \  OH2 210—220°, a  phenol,
I Jw CH-CMe:CH2 C11H I60 2> m. p. 85°, 
X /  O probably 2-isoamyl -

resorcinol, is formed. Tubaic acid is represented as
(III), and  (II) as 2 : 4-dihydroxy-3-isoamylbenzoic 
acid. C. J .  W e st  (6).

a-Terpenyl acetate. I. H . P a i l l a r d  and  P. 
T em p ia  (Helv. Chim. Acta, 1931, 14, 1314— 1317).— 
a-Terpenyl acetate (I) is best obtained pure by 
H ouben’s m ethod (A., 1906, i, 440). Boulez’s m ethod 
(A., 1907, ii, 306) also gives good results ; the  m-xylene 
can be replaced by turpentine. (I) is not obtained 
from a-pinene and  AcOH in presence of H 2S 0 4 (G.P.
67,255) or P h S 0 3H  (Barbier and Grignard, A., 1908, 
i, 94). H. B u r t o n .

Reducing action of m agnesium bornyl chloride.
I .  R . Sh erw o o d  and W. F. S hort (J.C.S., 1931,
3340).—E thereal Mg bornyl chloride reduces isovaler- 
aldehyde, citral, and piperitone to  isoamyl alcohol, 
geraniol, and  phellandrene, respectively, together w ith 
small am ounts of borneol (3 : 5-dinitrobenzoate, m. p. 
154-5°) in each case. J- W . B a k e r .

Catalytic production of camphor from borneol. 
P. P . S c h o r ig in  and  Y. M a k a r o v -S e m lia n s k i (J. 
Appl. Chem., Russia, 1931, 4, 69—75).—Borneol, 
C6H 6, H 20 , and  air react a t  300° in  presence of 
active V2Os ; th e  yield is 80%  of the  theoretical, 
50%  of the  borneol being recovered. Camphane is 
form ed if the  optim al conditions are not observed. 
W hen borneol and C3H 6 are passed over finely-divided 
Cu or bronze a t  255 , H 2 is elim inated and  86—88%  
of cam phor is obtained, 12— 13% of th e  borneol being 
recovered. C h e m ic a l A b s t r a c t s .

Isomérisation of linalool into camphor. 
( M lle .)  I. K . V in o g r a d o v a  (J. Gen. Chem. Russ., 
1931, 1, 660—667).—Z-Linalool, when heated  w ith
10— 15% of A1 and  a trace  of HgCl2 for 8 hr., gives

ÇOR
CH

MeO(/ / \ /S \C H

Me° \ / V pH
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dinitrofluorenone, m . p. above 300° (reduced to  a 
nitroaminofluorenonc, m. p. 243— 244°, by  N a2S), and
2-nitrofluorenone ; cold, fum ing H N 0 3 gives a similar 
unstable substance, which forms 2 : 7-dinitrofluorenone 
on oxidation. O-Acetylfluorenoneoximo and conc. 
H N 0 3 in Ac20  a t  30— 40° give the 2-mho-compound, 
m. p. 228°, hydrolysed by K O H  or conc. H 2S 0 4 to
2-nitroftuc/renoneoxime, m. p. 249°. (decomp.), which 
was prepared also from 2-nitrofluorenone, which i t  
yields on oxidation by N a2Cr20 7 in  AcOH.

R . S. Ca h n .
Haloform reaction. IV. Influence of o- 

m ethoxy-groups. R. C. F u s o n ,  M. W . F a r lo w ,  
and  C. J .  S te h m a n  (J. Amer. Chem. Soc., 1931, 53, 
4097— 4103).—In  no case has i t  been found possible 
to  isolate the  trihalogenom cthyl interm ediate using 
acetophenones w ith only one o-substituent. 2 : 4 : 6 -  
Trim ethoxyacetophenone and  N aO Br in dil. or conc. 
alkali give aa.tx.-tribromo-2 : 4 : 6-trimethoxyacetophen- 
one, m. p. 102-5— 103° (corr.), in  67%  and  58% 
yields, respectively ; reaction is about 6 tim es as fast 
in dil. alkali. The Oh-derivative, m. p. 119— 120° 
(corr.), results in 68%  yield. B oth  halogeno-com- 
pounds are oxidised to  2 : 4 : 6-trim ethoxybenzoic 
acid by alkali. 2-M ethoxyacetonaphthone and  NaOBr 
in  H 20  or in  20%  E tO H  give 51 or 64%  of 2-methoxy-
1-tribromoacetyhiaphthalene, m. p. 136-5—137° (corr.) 
(the 1-trichloroacelyl derivative has m. p. 131— 131-5°), 
converted by alkali into 2-m cthoxy-a-naphthoic acid. 
The re tardation  of the  haloform reaction is of the  
same order of m agnitude in  both  cases. Since the  
effect observed w ith 2 :  l-OMc-C10H nAc is to  be 
ascribed to  the  combined influences of the  OMe and 
the  benzo-groups, it  is evident th a t  the  separate effect 
of the  benzo-group is sim ilar to  th a t  of the  OMe 
group. C. J .  W e s t  (Z>).

Action of Grignard solutions on 10-methoxy- 
anthrones. E . d e  B. B a r n e t t  (J.C.S., 1931, 3340—
3341).— 10-M ethoxyanthrone (prep, improved) in te r­
acts w ith CH2Ph*MgCl in the cold to  form anthra- 
quinone, 10 : lO'-dimethoxy-lO : lO '-dianthrone, and
10-methoxy-9-benzyl-9 : 10-dihydroantkranol'm. p. 129°, 
which w ith HC1 and AcOH gives 10-chloro-9-benzyl- 
anthracene. 10-M ethoxy-l: 4-dim ethylanthrone w ith 
MgMel (3 mols.) gives 10-methoxy-l : 4 : 9-trimethyl- 
9 : 10-dihydroanthranol, m. p. 148°, bu t th is did not 
give a definite product w ith HCl-AcOH. A poor 
yield of 10-phenyl-l : 4-dim ethylanthrone was ob­
tained w ith PhM gBr, and  CH2Ph*MgCl and Mg o-tolyl 
bromide gave only resinous products.

H . A. P ig g o tt .
Chemical participation of water in the 

oxidising action of p-benzoquinone ; theory of 
oxidative processes. A. B a c h  and  K . N i k o l a i e v  
(Ber., 1931, 64, [A], 2769—2772).—In  absence of H aO 
there is no reaction between p-benzoquinone and 
E tO H  when irrad ia ted ; reaction increases w ith  in ­
creasing am ounts of H 20 , although there is no direct 
proportionality . The presence of H 20  is essential for 
th e  oxidation by p-benzoquinone of pyrogallol in  
E tO H , COMe2, or E t20  or of p-phenylenediam ine in 
E t20 . I t  is considered th a t  H 20  has a som ewhat 
stabilising effect on the  peroxide form of p-benzo- 
quinone owing to  th e  form ation of p-hydroxyphenyl

H  peroxide, which im parts its  active 0  to  the substrate 
and is therefore deoxidised to  quinol. H . W r e n .

Complex salts of hydroxyquinones. I .  A.
M a n g a n i (Gazzetta, 1931, 61, 820—826).—The Na  
sa lt of 2-hydroxy-a-naphthaquinone, Co, Mg, and  Zn 
salts of 5-hydroxy-a-naphthaquinone, and Co and Zn 
salts of naphthazarin , which are. probably additive 
compounds w ith Co and  Zn acetates, are described. 
Chrysazin (1 :8-dihydroxyanthraquinone) forms hydro­
gen Co, Mg, Zn, and  Cu salts, the  last being a very 
sensitive test, and  a neutral Co salt.

E. E . J .  Ma r l e r .
Hydroxyanthraquinones. I. Synthesis of 

purpurin. P. G. M a r s h a l l  (J.C.S., 1931, 3206— 
3208).—Quinizarin heated with N a2S 0 3 and CuO in 
H 20  gives an  alm ost quant, yield of th e  2-sulphonic 
acid ( I ) ; the  N a sa lt when heated w ith Ca(OH), and 
H 20  a t  250° affords purpurin  (84% yield). Zimmer- 
m ann’s m ethod (A., 1930, 941) of prep, of (I) does no t 
give exclusively the 2-sulphonic acid. H . B u r t o n .

Anthrone series. III. Synthesis of 3-meth- 
oxyphthalaldehydic acid and a new synthesis of 
chrysazin. IV. Synthesis of the anthrones 
derived from chrysophanic acid. C. A. N a y lo r ,  
jun . [with J .  H . G a r d n e r ]  (J. Amer. Chem. Soc., 
1931, 53, 4109—4113, 4114—4119).—II I .  O xidation 
of 1 : 5-dim ethoxynapththalene w ith alkaline K M n04 
gives 11— 16% of 3-methoxyphthalaldehydic acid (I), 
m. p. 121— 122° to  a tu rb id  liquid, which th en  p a rtly  
solidifies and  re-m elts a t 144-8°; all m. p. are corr. 
p-C 0H 4Br-OH and (I) w ith 85% H 2S 0 4 afford 55%  of
3-methoxy-2-{5-bromo-2-hydroxyphenyl)phthalide, m. p. 
198—200°, reduced by  Zn and 10% NaO H  to  3-meth- 
oxy-2-o-hydroxybenzylbenzoic acid, m. p. 185— 186°, 
which is converted by conc. H 2S 0 4 a t  room tem p, 
in to  \-hydroxy-8-methoxy-10-anthrone, m. p. 170—171°. 
This is oxidised by  C r03 in  AcOH to  1-hydroxy -
8-m ethoxyanthraquinone (chrysazin Me ether), de- 
m ethylated  to  chrysazin (11% yield) (Ac2 derivative, 
m. p. 231—232°).

IV . 6-Bromo-m-cresol and (I) w ith 85%  H 2S 0 4 give
3-methoxy-2-(5-bromo-2-hydroxy-A-methylphenyl)phthal- 
ide, m. p . 243—244-6°, convertible (as above) into
3-methoxy-2-(2'-hydroxy-i’-methylbenzyl)benzoic acid, 
m. p. 164— 164-6°, and  l-hydroxy-8-?nethoxy-3-methyl-
10-a?ithrone (II), m. p. 173-8— 175°. D em ethylation 
of \-hydroxy-8-methoxy-3-methylanthraquinohe, m. p. 
202—204°, gives chrysophanic acid (III), identical 
w ith the  acid prepared by  E der and W idm er’s m ethod 
(A., 1922, i, 260; 1923, i, 688). Reduction of (III) 
w ith Sn and conc. HC1 in  AcOH affords 1 : 8-di- 
hydroxy-3-methyl-0-anthrone, m. p. 203-4— 204° (corre­
sponding an th rany l acetate, m. p. 236—237°, identical 
w ith  a product obtained by  successive dem ethylation 
and  acetylation of chrysarobin). D em ethylation of
(II) gives 1 : 8-dihydroxy-3-melhyl-10-anthrone, m. p.
179— 180° (corresponding an th rany l acetate, m. p.
209—210°), also obtained from  3-hydroxy-2-{2'-hydr- 
oxy-A'-methylbenzyl)benzoic acid, m. p. 157— 158°, 
which is prepared b y  reducing th e  corresponding 
benzoylbenzoic acid w ith Zn and  aq. N H 3.

C. J .  W e st  (6).
Hydroxy-derivatives of retene. L. F . F i e s e r  

and M. N. Y o u n g  (J. Amer. Chem. Soc., 1931, 53,
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4120—4129).—The C2 and C3 atom s of phenanthrene 
are joined by a  single linking and  a  2(or 3)-phenanthrol 
cannot, therefore, couple w ith diazonium salts if the  
l(o r 4)-position is substitu ted , since a double linking 
is required for the  form ation of the  interm ediate 
additive compound. Using th is principle, reduction 
potential data , and  the D im roth test for a-hydroxy- 
quinones, i t  is shown th a t the  liydroxyretenes de­
scribed by  K om ppa and W ahlforss (A., 1931, 226) 
are 2-, m. p. 200—202°, and 6-retenols, m. p . 161— 
162°. O xidation of 6-acetoxyretene w ith C r03 in 
AcOH gives 6-aceloxyretenequinone, m. p. 200°, hydro­
lysed by E tO H -K O H  to G-hydroxyretanequinone (Me 
ether, m. p. 196°, also prepared by  oxidation of 
6-methoxijretene, m. p. 115— 116°). 6-Retenol and 
p -N 0 2-C6H 4-N2Cl in AcOH afford 5--p-nitrobenzeneazo- 
G-retenol, decomp, when heated, which could no t be 
reduced sm oothly. The N a salt of the  dye obtained 
from diazobenzenesulphonic acid is readily reduced, 
bu t the  5-amino-6-retenol could not be obtained pure ; 
the crude amine, Ac20 , and  NaOAc give an  oxazole, 
m. p. 112°. Retene-6-sulphonic acid is characterised 
as the  p -toluidine salt. l-Chlorophenanthraquinone, 
m. p. 217—218°, is prepared in poor yield from  th e
1-sulphonate and KC103 in  HC1; 6-chlororetene- 
quinone could no t be obtained by th is  m ethod.
2-Acetoxyretene and  2-aceloxyretenequirwne have m. p. 
160° and  171— 172°, respectively. 2-Hydroxyretene- 
quinone, m. p. 229—231°, gives a bluish-green color­
ation w ith cold, dil. E tO H -alkali changing to  reddish- 
brown when heated. This colour change is reversible 
and  is also shown by  phenanthraquinonès containing 
a  m-OH group to  one of th e  CO groups. R eduction 
of retenequinone w ith  Zn and  AcOH gives 9 -retenol (I), 
m. p. 176° (Me ether, m. p. 108° ; 10-p-nitrobenzeneazo- 
derivative, m. p. 243-5—244-5°), isolated through its 
acetate, m. p. 141°. W hen a  solution of (I) in  AcOH 
is exposed to  air for 3 days, a  mol. compound, m. p. 
160— 161°, of (I) and  retenequinone is obtained.
9-Acetoxy-10-allylrelene, m. p. 102°, is obtained by 
rearrangem ent of 9-allyloxyretene, m. p. 84°, and sub­
sequent acétylation. Reduction of 1-methylphen- 
anthraquinone [as in  th e  prep, of (I)] gives 1 -methyl-
9-acetoxyphenanthrene, m. p. 99— 100°, w hilst the  
usual reductive acétylation affords th e  quinol diacetate, 
m. p. 189°. The potentials of retenequinone and  its
2- and 6-OH derivatives are 0-421, 0-385, and  0-348 
volts, respectively.

[W ith H . D. N e w m a n . ]  The following compounds 
are described : 2-allyloxyphenanthrene, m. p . 92° ;
l-allyl-2-phenanthrol, m. p . 125-5° (acetate, m. p. 105° ; 
coumaran derivative, m. p. 155°; allyl ether, m . p.
91-5°); 4:-allyl-3-phenanthrol, m. p. 91° (acetate, m. p. 
56° ; coumaran derivative, m. p. 89°).

C. J .  W e st  (6).
Manufacture of aminodiazoanthraquinones 

and of anthraquinone derivatives therefrom.
I . G. F a r b e n i n d . A.-G.—See B., 1932, 57.

Rotenone. XVI. Interpretation of charac­
teristic reactions of rotenone. F . B. L a F o r g e ,  
H . L . H a l l e r ,  and  L . E . S m ith . XVII. Dimor­
phic forms of dihydrorotenone. F . B. L a F o r g e  
and  G. L. K e e n a n .  XVIII. Cleavage of the 
oxide ring in tubaic acid. H . L. H a l l e r  and

F. B. L aF orge (J. Amer. Chem. Soc., 1931, 5 3 , 
4400— 4408,4450—4451,4460—4462).—X V I. The re ­
actions involving the  form ation of derritol, rotenol, 
dehydrorotenone, and  derrisic acid are explained on 

the  basis of the ir oxidation p roducts. 
All these reactions are concernedÇOR

CH
0 /v  w ith the M eO-containing p a r t of 

/  \(D H  th e  rotenone mol., which is best 
y  /C H  expressed as (I), where R  represents 

0  th a t  p a rt of the  mol. yielding tubaic 
acid. The original m ust be con­

sulted for the argum ents advanced.
D ihydroderritol and CH2B r-C 02E t w ith N aO E t give 

the  E t  ester, m. p. 128°, of dihydroderrisic acid. 
Similarly, isoderritol affords th e  Et ester, m. p. 128°, 
of isoderriaic acid (esterified to  th e  same ester), whilst 
derritol gives dehydrorotenone and  E t  derrisate.

X V II. D ihydrorotenone exists in  dimorphic forms, 
m. p. 164° and  216°; the  form er changes in to  the  
la tte r on keeping.

X V III. A small am ount of tetrahydrotubaic acid (II), 
C12H 160 4, m. p. 206° (decomp.), is formed in addition 
to  the  dihydro-acid when tubaic acid is reduced 
catalytically . (II) gives a  violet colour w ith  FeCl3, 
forms a Ac, derivative, a  Me ester Me ether,

and  is optically inac t­
ive. W hen heated to  
2 1 0 — 2 2 0 °, a  phenol, 
C jjH jgO ,, m. p. 85°, 
probably 2-isoamyl -

HO
(III.) 

ILCMelCH,

resorcinol, is formed. Tubaic acid is represented as
(III), and  (II) as 2 : 4-dihydroxy-3-isoamylbenzoic 
acid. C. J .  W e s t  (b).

a-Terpenyl acetate. I. H . P a i l l a r d  and P. 
T em p ia  (Helv. Chim. Acta, 1931, 1 4 , 1314— 1317).— 
a-Terpenyl acetate (I) is best obtained pure by 
H ouben’s m ethod (A., 1906, i, 440). Boulez’s m ethod 
(A., 1907, ii, 306) also gives good re su lts ; th e  m-xylene 
can be replaced by turpentine. (I) is no t obtained 
from  a-pinene and  AcOH in presence of H 2S 0 4 (G.P.
67,255) or P h S 0 3H  (Barbier and  Grignard, A., 1908, 
i, 94). H . B u r t o n .

Reducing action of m agnesium  bornyl chloride.
I .  R . S h e r w o o d  and W. F . S h o r t  (J.C.S., 1931, 
3340).—E thereal Mg bornyl chloride reduces tsovaler- 
aldehyde, citral, and  piperitone to  isoamyl alcohol, 
geraniol, and  phellandrene, respectively, together w ith 
small am ounts of borneol (3 : 5-dinitrobenzoale, m. p. 
154-5°) in  each case. J .  W. B a k e r .

Catalytic production of camphor from borneol. 
P. P . S c h o r ig in  and Y. M a k a r o v -S e m lia n s k i (J. 
Appl. Chem., Russia, 1931, 4, 69—75).—Borneol, 
C6H 6, H 20 , and air reac t a t  300° in  presence of 
active V2Os ; the  yield is 80%  of the  theoretical, 
50%  of the  borneol being recovered. Camphane is 
form ed if th e  optim al conditions are not observed. 
W hen borneol and  C6H 6 are passed over finely-divided 
Cu or bronze a t  255°, H 2 is elim inated and 86—88%  
of cam phor is obtained, 12— 13% of the borneol being 
recovered. C h e m ic a l A b s t r a c t s .

Isomerisation of linalool into camphor.
( M lle .)  I. K . V in o g r a d o v a  (J. Gen. Chem. Russ., 
1931, 1, 660—667).—i-Linalool, when heated  w ith 
10— 15% of A1 and a trace  of HgCl2 for 8 hr., gives
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30% of dipentene, traces Of myrcehe or linaloolene, 2%  
of cam phor, 0-8% of borneol, 22%  of dimyrcene, 8-5% 
of H 20 , and  15% of ta r ;  all these products arc in ­
active or dextrorotatory . Geraniol on sim ilar t r e a t­
m en t gives only dipentene and dimyrcene. The form ­
a tion  of borneol and cam phor is explained b y  assum ­
ing th e  interm ediate production of cam phene; th is 
was no t isolated. G. A .  It. K o n .

Derivatives of phenylaminocamphor. F . L.
R o s e  (J.C.S,, 1931, 3337—3339).—Aminocamphor 
(best prepared by electrolytic reduction of oximino- 
camphor) and 2 : 4-dinitrochlorobenzene yield 2 : 4-di- 
nitroanilinocam phor, m. p. 204°, [a]D —120-3° in 
CHC13, in which a ttem p ts  to  reduce only one N 0 2- 
group were unsuccessful, b u t which w ith SnCl2 and 
HCI affords aminocamjihanodihydroquinoxalinc,
CRH „ < rg H 'N g > C 6H 3-NH2 (I), m .p . 189°, [«% +41-9°
in  E tO H  (Ac2, m. p. 220°, Bz, m. p. 227°, derivatives), 
the  (NH2)2-compound being formed interm ediately. 
W ith  M el a t  100° (I) affords a  m ixture of th e  yellow 
methiodide (insol. in  CHCI3) and the red  hydriodide 
of methylaminocam'phanodihydroquinoxaline (nitroso- 
amine). W ith  2 : 4-dinitrochlorobenzene (I) gives a  
dinitro'phenyl derivative, m , p. 237°, which does no t 
contain a  prim ary N H 2-group. Bornylamino sim ilarly 
gives dinitrophenylbornylam ine, m. p. 159°, b u t o- 
nitrophenylam inocam phor was unobtainable.

J .  W . B a k e r .
Identification of hydroxyphenylhomocamph- 

olic acid. L. P au fr a y  (Bull. Soc. cliim., 1931, [iv], 
4 9 ,1529—1540; cf. A., 1924, i, 854).—W ith  1 mol. of 
BzCl, sodiocamphor gives only dibenzoylcam phor and 
n o t th e  monobenzoyl derivative. B y  using 2 mols. of 
N aN H 2 in PhMe, heating for 6 hr. to  elim inate N H 3, 
and  adding 1 mol. of BzCl the  yield of dibenzoyl- 
cam phor is appreciably ra ise d ; w ith  a  fu rther mol. of 
BzCl a t  110°, tribenzam ide, m . p. 202°, is also formed 
and  a sm aller am ount of dibenzoylcamphor. The 
la tte r  is converted in to  l-hydroxy-2-benzoylcam phene 
b y  boiling aq. alcoholic alkali. W ith  N aO E t a t  160— 
170° dibenzoylcam phor affords 92%  of l-hydroxy-2- 
benzoylcamphene and  BzOH w ith  some benzoyl- 
campholic acid, m. p. 163°; a t  200—220° a 72%  yield 
of (impure) benzoylcampholic acid is obtained. 
H ydroxybenzoylcam phene is only p a rtly  hydrolysed 
by  alcoholic NaO H , yielding 60% of benzoylcam­
pholic acid a t  200—220°, and is n o t a ttacked  by  fused 
Na p-tolyloxide a t  200—220°. Phenylhydroxyhom o- 
campholic acid, m. p. 202—203°, [a])?8 + 7 3 °  22' (Me 
ester, m. p. 104— 105°), and BzCl give benzylidene- 
cam phor, m. p. 96°. R . B r ig h t m a n .

Polyterpenes and polyterpenoids. LXII. 
Constitution of cycloisoprenemyrcene. L.
R u z i c k a  and W. B o s c h  (Helv. Cliim. Acta, 1931,14,

1336—1339).—cycfolsoprene- 
Ni myrcene (Semmler and
J<[ Jonas, A., 1913, i, 742), b. p.

Y 136—139°/14 mm., when
! regenerated from its  tri-
(II.) hydrochloride, m . p. 81° (cf!

lac. cit.), is. considered to  be
(I), since i t  is cyclised by 

85%  H C 02H  to  dicycfoisoprenemyrcenc (II), b. p.

130—134°/13 mm., which is dehydrogenated by  Se 
à t  320° to  eudalene. H . B u r t o n .

3-Methylfuran. I. J. R i n k e s  (Rec. trav . cliim., 
1931, 50, 1127—1132).—E t 3-carbethoxy-4-m ethyl-
2-furylacetate (A., 1899, i, 675) is converted by 
N aO E t and, am yl n itrite  in  E tO H  into the  oximino- 
derivative, m. p. 82°, which when heated w ith  aq. 
H 2SO., gives 2-cyano-4-methylfuran-3-carboxylic acid, 
m. p. 203—204°, decarboxylated by  quinoline and Cu- 
bronze a t  210—220° to  2-cyanoA-methylfuran ; th is  is 
hydrolysed by K O H  in aq. MeOH to  i-methylfuran-2- 
carboxylic acid, m. p. 129°, which is partly  decomposed 
a t  200° into C 02 and 3-m ethylfuran, b. p. 65—66°.

3 : 6-EndoxoA-melhyl-, m. p. 82°, and  -3-methyl-Ai - 
tetrahydrophthaliç anhydride, m. p. 80°, are obtained 
by in teraction of 3- and  2-m ethylfuran, respectively, 
w ith maleic anhydride. H . A. P i g g o t t .

Synthesis of 3-methylfuran. T. R e i c h s t e i n  
and  H. Z s o h o k k e  (Helv. Chim. Acta, 1931,14,1270— 
1276).—E t  3-carbethoxy-4-m ethyl-2-furylacetate, b .p . 
109—110°/0-5 m m ., produced w ith  the  corresponding 
pyrrole from E t  acetonedicarboxylate, cliloroacetone, 
and N H 3 in E t20 , is converted by  E t  n itrite  in  p re­
sence of dry  N aO E t and E t20  into Et 3-carbethoxyA- 
methyl-2-furyloximinoacetate, m. p. 83—84° (all m . p. 
are corr.). The free oximino-dicarboxylic acid, m . p. 
187— 191° (decomp.), and Ac20  give 2-cyanoA-methyl- 
furan-3-carboxylic acid (I), m. p. 195—199°, which w ith  
quinoline and  Cu-bronze a t  220°. affords 2-cyano-i- 
methylfuran, b. p. 57—58°/12 mm., hydrolysed to  
‘k-methylfuroic acid, m. p. 131— 132°. The oximino- 
acid and  N H 2OH,HCl give (I) and  Z-carboxyA-methyl- 
furan-2-carboxylamide, m. p. 228—230°, hydrolysed 
to  4:-mcthylfuran-2 :3-dicarboxylicacid, m . p. 233° (de­
comp.), which when heated alone passes into A-methyl- 
furan-3-carboxylic acid, m. p. 138—139°. The clicarb- 
oxylic acid w ith quinoline and Cu-bronze a t  270— 
290° gives 3-m ethylfuran. H . B u r t o n .

Derivatives in the tetrahydrofuran series. R .
P a u l  (Compt. rend., 1931, 193, 1428—1430).—The 
action of powdered K  in E t20  on Ss-dibromopentanol 
affords some S-bromo-As-pentenol and chiefly 2-bromo- 
methyltetrahydrofurfan, b. p. 67°/18 mm., which can be 
converted through the acetate, b. p. 93—94°/22 mm., 
in to  2-tetrahydrofurfuryl alcohol. It is suggested 
th a t  a  positive charge on the  S-C atom  causes 5-ritig 
form ation. F , R . S h a w .

Aldehyde syntheses in the furan series. II. 
Synthesis of elsholtzic [3-methylfuroic] acid and 
elsholtzia [3-methyl-2-furyl isobutyl] ketone. T.
R e i c h s t e i n , H . Z s c h o k k e , and A. G o e r g  (Helv. 
Chim. Acta, 1931 ,14, 1277— 1283; cf. Asahina et al., 
A., 1924, i, 976).—2 : 4-D im ethylfuran is converted by 
the  m ethod previously described (A., 1930, 783) into 
3 : 5-dimethylfurjuraldehyde, b. p. about 78°/13 mm. 
[semicarbazone, m. p. 220—221° (decomp.)], oxidised 
by  AgaO in aq. E tO H -N aO H  to 3 :5 -dimethylfuroic 
acid, m. p. 146— 147° (corr.). 3-M ethylfuran is 
sim ilarly converted into 3-melhylfurfuraldehyde, b. p. 
60—61°/12 m m . [semicarbazone, m. p. 216—218° (de­
comp.)], and  thence in to  3-methylfuroic acid [amide, 
m. p. 90—90-5° (lit. 85-—86°)]. 3-Methylfurfurald- 
oxime, m. p. 73—76°, and  Ac20  give 2-cyano-3-methyl-
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furan, b. p. 54-5—55°/12 mm., m. p. about 19°, which 
with MgBu^Br affords 3-methyl-2-furyl Buj3 kotone.

H . B u r t o n .
Exhaustive O-methylation of quercetin. A. S.

Gomm andM . N ie r e n s t e in  (J. Amer. Chem. Soc., 1931, 
53, 4408—4411).—Quercetin and  diazom ethane in 
dioxan give 3 : 7 : 3 ' :  4 '-tetram ethylquercctin , m . p. 
159— 160° (Ac derivative, in. p. 169—170°), previously 
supposed to  be the  7 : 3 ' :  4'-Me3 derivative (Walia- 
schko, A., 1909, i, 248; cf. W underlich, A., 1908, i. 
559), converted by  Me2S 0 4 and solid K O H  into the 
Me- derivative, m. p. 151— 152°. C. J .  W e s t  (b).

Ring closure studies in the piperidine series.
G. R. Clem o , J .  Orm st o n , and G. R. R am age (J.C.S., 
1931, 3185—3190).—E t piperidine-3-carboxylate (I), 
CH2ChC02E t, and  anhyd. K 2C 03 a t  100° (bath) give 
Et 3-mrbethoxypiperidinoacelate (II), b. p. 125°/'0-l mm. 
[dihydrazide, m. p. 162°; diamidc, m. p. 213°, distils 
unchanged), hydrolysed by  dil. HC1 to 2-carboxypiper- 
idinoacetic acid, m. p. 270° (Cu salt). Piperidine and 
P-cyanoethyl p-toluenesulphonate (III) a t  130° afford 
P-piperidinopropionitrUe, b. p. 116°/18 mm. (meth- 
iodide, m. p. 155°), w hilst (I) and (III) give $-Z-carb- 
ethoxypiperidinopropioniirile, b. p. 133°/0-l mm., con­
verted by E tO H -H C l into Et $-Z-carbethoxypiq>eridino- 
propionate, b. p. 130°/0-l mm. (free acid, m . p. 195— 
196°; dihydrazide, m. p. 152°), also prepared from (I), 
CHX'l-CHyCCbEt, and NaOAc. The last-nam ed 
ester and (II) do no t undergo the Dieckmann reaction 
and ring closure could no t be effected b y  distillation 
of the Th salts of the  corresponding acids. y-Z-Carb- 
ethoxypiperidinobiityronitrile, b. p. 135°/0-l m m ., from
(I), CH2Bi-CH2-CH2-CN, and  K 2C 03, is converted by 
E tO H -H C l into Et y-3-carbethoxypiperidinobutyrate 
(IV), b. p. 133°/0T mm. (dihydrazide, m. p. 165°); 
distillation of the  Th sa lt of the  free acid gives a basic, 
non-ketonic oil, b. p. 105—110°/20 mm. R ing closure 
of 3-carbetlwxypiperidinoacetone, b. p. 110°/0-l mm., 
from (I), bromoacetone, and  K 2C 03, could n o t be 
effected. The quaternary  salt, m. p. 139°, from (IV) 
and Me p-toluenesulphonate when trea ted  w ith N a in 
boiling PhMe, and then  hydrolysed w ith HC1, gives a 
little  basic, non-ketonic oil, b. p. 70°/0-3 mm.

H . B u r t o n .
Electron-sharing ability of organic radicals. 

Nitrogen heterocycles. L. C. C r a ig  and  R . M. 
H lx o n  (J. Amer. Chem. Soc., 1 9 3 1 ,53 ,4367-4732).— 
The relationship previously dem onstrated (A., 1927, 
814: 1930, 1525, 1526) between the  electron-sharing 
ability of the org. radicals and the affinities of the polar 
groups in  the  series R -N H 2, R-CO„H, R '[C H 2]T-C02H , 
and R-HgX has been shown to  hold for bo th  the  2- 
and V -substitu ted  pyrrolidines. 2-Aminomethylpyrid- 
ine (I), b. p. 91°/15 m m . [oxalate, m . p . 167°; chloro- 
aurate, m. p. 204° (decom p.); chloroplatinate], and
3-aminomethylpyridine (II), b. p. 112°/18 mm. (chloro- 
plaiinate, no t m elted a t  320°; picrate, m. p. 211°), 
are prepared by  reduction of th e  corresponding 
pyridylformaldoximes w ith Zn dust and AcOH. The 
following dissociation consts. are reported : pinrolid- 
ine, 1-3 X 10‘3 ; N-cyclohexyl-, 5-0 X 10-1; Ar-butyl-, 
2-3 xlO*4 ; Ar-metliyl-, l -5 x l0 ~ 4; A’-benzyl-, 3-2 X. 
10j3;AT-p -to ly l-,5x  10~10;Ar-pheny l-,2x  10~10';2-ethyl-,
2-7 x  10~1; 2-phenyl-, 4 X 10'5; [i-pjTidyl-zW -methyl- 

N

pyrrolidines, 9 x l 0 -7; metonicotino, 9 X UP5; 2-ethyl- 
pyrroline, 2-7XlO-7; 2-pyrrylm ethylam ine, 9 x l0 " 6 ;
(II), 1-1 X 10~6; (I), 1 X 10~c. The 2-pyrryl radical is 
more negative th an  P h , b u t is less negative th an  
pyridyl. C. J .  W est  (6).

Action of aldehydes on 2-amino- and 2-di- 
methylaminopyridine. A. E . T s c h it s c i i ib a b in  
and  I . L. K n u n j a n z  (Ber., 1931, 64, [B], 2S39—2842 ; 
cf. A., 1930, 221).— 2-Aminopyridine is converted by  
PhCHO, anisaldeliyde, and piperonal in  boiling 
H C 0 2H , respectively, into 2-benzylamino-, m . p. 94°,
2-p-viethoxybenzylamino-, m . p. 128°, and 2 : 3 ' :  4'- 
methylenedioxybenzylamino-, m . p. 99—100°, -pyridine.
2-Formamidopyridine has m. p. 71°. 2-Dimethyl- 
aminopyridine, PhCHO, and  anhyd. ZnCl2 a t  230— 
240° afford phenyldi-Z-dimelhylamiTio-S-pyndylmeth- 
ane, m . p . 130— i31°, rcadilj’ oxidised by P b 0 2 to  
th e  corresponding carbinol, m. p. 123— 124°, which 
does not yield tru e  dyes w ith  acids. o-Nitrobenz- 
and salicyl-aldeliydes do no t react w ith  2-amino- 
pyridine. H . W r e n .

Strychnine and brucine. XIII. Dihydro- 
indolylpropionic and dihydroindolylbutyric 
acids. B. K . B l o u n t  and  R . R o b in s o n  (J.C.S., 
1931, 3158—3160).— Catalytic reduction (P t0 2) of E t 
(3-3-indolylpropionate gives the  Et ester, b. p. 145°/
0-1 mm., of ¡3-3-dihydroindolylpropionic acid (I), an 
oil, decomp, when distilled in high vac. (Bz derivative, 
m. ¡I. 152°). The M e ester, b. p . 160°/0-l mm., of 
y-3-dihydroindolylbutyric acid (II), a resin (1-p-nitro- 
benzoyl derivative, m. p. 163—164°), is prepared 
sim ilarly from Me y-3-indolylbutyrate. (I) and (II) 
show no tendency to  form cyclic amides. Stryehnic 
acid is no t regarded as a  substitu ted  derivative of
(I) or (II) (cf. Leuchs, A., 1931, 242). H . B ur to n .

Attempts to find new antimalarials. VI. 
Derivatives of 2-p-aminoethylquinoline. W. O. 
K e r m a c k  and  W . M u ir . VII. Quinoline com­
pounds having in the 4-position a side-chain 
containing two or more nitrogen atoms. W. O. 
K e r m a c k  and J .  F . S m ith  (J.C.S., 1931, 3089—3096, 
3096—3104).—VI. E t  (3 - 2 - quinolylpropionate and 
N 2H 4 hydrate  a t 140° give $-2-quinolylprop>ionhydr- 
azide, m. p. 165°, converted by  H N 0 2 in to  s-df-((3-2- 
quinolylpropion)hydrazide, m. p. 265°. 2-Methyl- 
quinoline hydrochloride (1 mol.), 40%  CH20  (2mols.), 
and  piperidine (2 mols.) a t  100° (bath) afford 2-|3- 
piperidinoethylquinoline, decomp, on a ttem pted  dis­
tilla tion  (isolated in  72%  yield as th e  picrate, m. p. 
155°). 2-P-Diethylamino- [picrate, m. p. 123— 124° 
(33% yield)] and 2-|3-phenylmethylamino-ethylquinol- 
ine [picrate, m. p. 175° (decomp.) (poor yield)] are 
prepared sim ilarly, using N H E t2 and  NHPhM e, 
respectively, instead of piperidine. Unsuccessful 
a ttem p ts  were m ade to  substitu te  MeCHO for CH20  
in  these reactions. a-Piperidino-p-m ethylbutan-y-one
(I) (A., 1928, 299) and  o-NH2-C6HpCHO (II) in aq . 
E tO H -N aO H  give 2-^-piperidinofsopropylquinoline 
[picrate, m. p. 167— 168°; dipicrate (?),  m. p. 201°] 
and 2 : 3-dim ethylquinoline; the  last-nam ed is p rob­
ably form ed from (II) and  COMeEt, which arises by 
hydrolysis of (I). Similarly, 2-piperidinomethylcycZo- 
hexanoneand  (II) afford 1-piperid inom ethyl-l: 2 :3 :4- 
tetrahydroacridine (picrate, m. p. 206°), w hilst 2-di-
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ethylaminomethylcycZohexanone and  (II) give an 
am orphous compound, CMH 17OgŃ, in. p. 65—75°.

Y U  (cf. A., 1930, 1048). Piperidine, A-p-bromo- 
ethylphthalim ide (III), and anhyd. K 2C 03 in  boiling 
PhM e give TS-Q-pip&ridinoethylphilialimide, m . p. 91°, 
hydrolysed (N2H 4 hydra te  m ethod) to  p-piperidino- 
ethylam ine (IV), decomp, when heated  in  vac.
[picrate, m. p. 225° (decomp.)]. (IV), 4-cliloro-6- 
m ethoxy-2-m ethylquinoline (V), and a  trace of Cu- 
bronze a t  100—120° afford 4-[3-piperidinocthylamino- 
G-methoxy-2-methylquinoline (+ 2 H „0 ), m. p. 73°, m. p. 
(anhyd.) 140— 141°, which has no antim alarial action. 
The oxime, m. p. 91—92°, of a-piperidinobutan-y-ono 
is reduced by  Zn dust and E tO H -A cO H  to  y-amino- 
a-piperidinobutane (poor yield), b. p. 106— 110°/ 
12 m m . [hydrochloride, m. p . 210°; dihydrochloride, 
m. p. 241°; dipicrate, m. p. 241—242° (decomp.)], 
w hich could no t be condensed w ith  (V) or 4-bromo-
6-methoxy-2-methylquinoline (VI). Piperazine hexa- 
hyd ra te  and  (III) a t  140— 150° give A-fi-piperazino- 
ethylphthalim ide [dihydrobromide, m. p. 243° (de­
comp.)] and 1 : 4 - rfi - (p - phihalimidoethyl)piperazint, 
m . p. 240° (dihydrobromide, m . p. 300°), hydrolysed 
to  p-piperazinoothylamine (dipicrale, m. p. 290°) and 
1 : 4 -di-(S-aininoethyl)piperazine (VII) [letrahydro- 
chloride, m . p. 295° (decomp.)], respectively. E x trac ­
tion  of a  strongly alkaline E tO H  solution of (VII) 
w ith CHClj [during a  prep, by a modification of 
Eranchim ont and le a rn e r ’s m ethod (A., 1912, i, 391)] 
resulted in the  form ation of 1 : ‘i-di-(fi-isocyanoethyl)- 
piperazine, m. p. 280° [dihydrochloride, m. p. 277° 
(decomp.)]. (VI) and (VII) a t  170° give 4-(4'- 
p - am inoethylpiperazinocthylam ino) - 6 - m ctlioxy - 2 - 
m ethylquinoline [picrate (-¡-3H20 ), m. p. 175°] and 
1 : 4 - di - (p - 6'- mctlioxy - 2'-m etliyl - 4'- quinolylamino- 
ethyl)piperazino [tclrahydrochloride (+ 5 H „0 ), m . p. 
above 310°]; th e  last-nam ed is obtained in better 
yield when an excess of (VI) is used. The Cl atom  
in 4-(4'-chloroacetyIpiperazino)-6-methoxy-2-mcthyl- 
quinoline [hydrochloride, m. p . 256° (decom p.); u n ­
stable picrate, m. p. 155—160°], prepared from  the
4-pipcrazino-derivative (loc. cit.) and  CH2Cl-COCl, is 
relatively inactive. a-Piperidinobutan-y-one hydro­
chloride is apparen tly  dehydrated  by  CH2Cl-COCl (not 
by  AcCl) in CHC13 to  th e  dihydrochloride, m. p. 182°, 
of txr;-dipipei'idino-y-keto-e-methyl-A5-heptene or as-di- 
piperidino-P-acetyl-y-methyl-A^-pentcne.

H .  B u r t o n .
Phthalone-imides and their derivatives. A.

M e y e r  and  R . V i t t e n e t  (Compt. rend., 1931, 193, 
1095— 1098).—B y hydrolysis of azom ethines of the
type  C6H 4< ^ ” 7)̂  (A., 1931, 1414) w ith  dil.

HC1 a t  100° the  following a-ketohomoplithalimides, 
C O N RC 'eH y ^ jQ .jtQ , have been o b ta in e d : imide, m. p.

228—229° [lit., m. p. 220—224°; phenylhydrazone, 
m . p . 269—263° (?) ;  phenylmethylhydrazowe, m . p.
242-5°; oxime, m. p . 242—243°]: phenyl-, m. p. 220— 
221° [phenylhydrazone, in. p . 246—247°; phenylmethyl- 
hydrazone, m. p. 204°; oxime, m. p. 224—236°; semi- 
carbazone, m. p. 230—231°); p -tolyl-, m . p . 238° 
(phenylhydrazone, m. p . 258—259°; phenylmethyl- 
hydrazone, m. p. 199°; oxime, m. p. 241—242°; semi- 
carbazone, m. p. 236— 237°) : a-, m. p . 239—240°

[phenylhydrazone, m. p . 283—284°; phenylmethyl- 
liydrazone, m. p . 212°); and  P-, m. p. 268—269° 
(phenylhydrazone, m. p. 262—263°; phenylmcthyl- 
hydrazone, m. p. 199—200°), -naphthyl-imide.

J .  W . B a k e r .
Nitration of carbazole. G. T. M o r g a n , J .  G. 

M i t c h e l l , and  (in part) J .  R . D o l p h i n  (J.C.S., 1931, 
3283—3285).—N itra tion  of carbazole w ith 60% 
H N 0 3 a t  40° raised to  80—90°, or w ith BzNOa in d ry  
petroleum  a t  —15° affords m ainly 3-nitrocarbazole 
and  the yellow compound, m. p. 164°, which is the  
m ain product when Ziersch’s conditions (HNOs and 
A cO H ; A., 1909, i, 961) are used. This com pound 
is a  mol. complex of the  1- and  3 -N 02-derivatives and 
is separated into its  com ponents by  fractional sublim ­
ation or by  addition of E tO H  to  its solution in N H 2Ph 
or pyridine, when the l-N 0 2-compound, m. p. 186-5—
187-5°, crystallises. This is reduced to  1-amino- 
carbazole, from which no internal diazoimine could be 
obtained. J .  W . B a k e r .

Action of halogens on polycyclic indole deriv­
atives. I. Reaction between bromine and acyl 
derivatives of tetrahydrocarbazole and benzo- 
pentindole. S. G. P . P l a n t  and M. L. T o m l i n s o n  
(J.C.S., 1931, 3324—3337).—9-A cetyltetrahydrocarb- 
azole and  B r in CS2 give an  unstable 10 : 11-additive 
dibromide, m. p. 60° (decomp.), converted by  H 30  
into 10 : ll-dihydroxy-9-acetylhexahydrocarbazole, m. p. 
203°, which is th e  sole product of brom ination in 
AcOH. Similar brom ination of the 9-bcnzoyl com­
pound affords the  9-Bz derivative (I), m. p. 144— 
146°, of ll-hydroxy-2 : 3 : 4 : 1  l-tctrahydrocarbazolc (II), 
m . ¡I. 115°, which is obtained on hydrolysis w ith  IvOH 
in aq. E tO H  and which, w ith  BzCl and K O H , gives, 
n o t (I), b u t the  11 -benzoylozy-dcnvntive, m. p. 128°.
(I) is form ed by  elim ination of 1 mol. of H B r from the  
additive dibrom ide and  subsequent hydrolysis of B r 
to  OH, since i t  is no t identical w ith the 6-Bz deriv­
ative, m. p. 107° (by action of BzCl and  KO H ) of

^-indoxyhpivoeyclopentane. W hen boiled w ith A c20 ,
(I) affords 19-ketophenanthrindocoline (III), m. p. 225° 
(parent substance has H2 in place of 10). Similar 
trea tm en t of (II) affords 2 : 3-dihydrocarbazole, m. p. 
293—295°. B rom ination of 9-phenylacetyl- and  9- 
cinnamoyl- (improved prep, described) -te trahydro ­
carbazole affords 10 : ll-dihydroxy-9-phenylacetyl- 
hexahydro- (J.C.S., 1923,123, 676), and  -9-cinnamoyl- 
2 :3 :4 : .1 1  -tetrqhydro-, m. p. 102—106°, carbazole, 
respectively. H ydrolysis of the  la tte r  gives (II), 
w hilst d istillation under reduced pressure affords 
CHPhlCH-G02H  an d  carbazole. B rom ination of di- 
hydropentindole and  of its  8-Ac, -Bz, -C02E t, and 
-phenylacetyl, m . p. 116°, derivatives causes develop­
m ent of intense colour, b u t no definite reaction pro­
ducts could be isolated, b u t w ith S-acetyltetrahydro-
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pentindole ( IV ; R = A c) substitu tion  occurs, giving 
the S-Br-dorivativc, m. p. 114°, identical w ith  a 
specimen prepared from  5-bromodihydropentindole, 
m. p. 140° (by the Fischer indole synthesis from cyclo- 
pentanone-p-brom ophenylhydrazone), by  electrolytic 
reduction to  the -tetrahydro-compound, m. p. 73°, and  
subsequent acetylation. B rom ination of tetrahydro- 
pentindole ( IV ; R = H )  occurs so readily th a t, even 
w ith 1 mol. of Br, the  m ain product, a fter acetylation, 
is 5 : 7-dibromo-8-aceiyltetrahydropentindole, m . p. 145°, 
only a sm all am ount of the  5-Br-compound being 
obtained. B rom ination of 7-acetylbenzopentindole 
(V ; R = A c) gives a  m ixture ( 5 : 1)  of tho 10(or 12)-
(VI), m. p . 150°, and 12(or 10)- (VII), m. p. 168°, -Br- 
derivatives (separated by  fractional crystallisation 
from EtOH-COM e2), identical w ith  specimens syn­
thesised by  acetylation of the product of the  Fischer 
reaction from  a-hydrindo7ie-m-bromophenylhydrazone,, 
m. p. 118—120°. The corresponding -p-bromophcnyl- 
hydrazone, m. p. 153— 159°, sim ilarly affords W-bromo- 
benzopentindole, m. p. 230° (Ac derivative, m. p. 174°), 
but a ttem p ts to  obtain  the  9-bromo-compound from 
the o-bromophcnylhydrazone (dimorphous), m . p. 136° 
(colourless needles, unstable) and  m . p. 134° (red 
prisms), were unsuccessful. B rom ination of 7-benz- 
oylbenzopentindole gives only the (10 or 12)-J5r-dcriv- 
ative, m. p. 193° (converted in to  th e  Ac derivative 
described above), b u t FA benzopentindolc-7-carboxylaie, 
m. p. 116° (ClCChEt and  aq. K O H  on benzopentindole 
in COMe2), gives a m ix ture of Ft 10(or 12)-, m. p. 
166° [converted by  hydrolysis and  acetylation into
(IV)], and  12(or 10)-, m . p. 127° [synthesised by  
hydrolysis of (VII) and  trea tm en t w ith CIC02Et], 
-bromobenzopentindole-7-carboxylalc. J .  W . B a k e r .

./,-Bases. III. The so-called methylphenyl- 
acridol. Activity coefficients of 5-phenyl-10- 
methylacridinium hydroxide from solubility 
measurements. J .  G. A s t o n  and C. W . M o n t ­
g o m e r y  (J. Amer. Chem. Soc., 1931, 53, 4298— 1305; 
cf. A., 1931,742).—H antzscli and K alb  (A., 1900, i, 113) 
found th a t  tho conductiv ity  of a  m ixture of 5-phonyl- 
10-methylacridinium sulphate and N aO H  fell rapidly 
with tim e, and  concluded th a t  the  change was due to  
the slow establishm ent of th e  equilibrium  which, they  
concluded, was greatly  in  favour of the  ̂ -base, phenyl- 
methylacridol. The ac tiv ity  coeffs. of the  5-phenyl-
10-methylacridinium hydroxide 0-basic system  have 
been determ ined by  solubility m easurem ents in  dil. 
solutions of KOI and BaCl2. The vals. are those of 
a typical strong electrolyte. The solubilities in  N H 4C1 
and NaOH also show th a t  the  base is a strong electro­
lyte. The in terp re ta tion  placed on th e ir  results by 
Hantzscli and  K alb  appears to  be erroneous.

C. J .  W e s t  (6 ) .
Mechanism of the formation of acridones by 

condensation of o-nitrobenzaldehydes with arom­
atic hydrocarbons. I. T a n a s e s c u  and (Mme.) M. 
M a c a r o v i c i  (Bull. Soc. chim., 1931, [iv], 49, 1295— 
1303).——Unlike o-nitro- and 2 : 4-dinitro-benzaldehyde,

5-chloro-2-nitrobenzaldehyde yields no acridone w ith 
H2S 04 and  CGH G, b u t only 2-chloro-lA-oxyphenylanthr-

anil (II), m. p. 360—362°, the  aldehyde reacting in  its 
tautom eric form  (I). W ith  Zn, aq. N H 4C1, and 95% 
E tO H  the an th ran il gives 3-chloroacridone, which, 
like 2-chlorophenylanthranil JV-oxide, is converted by 
dim ethylaniline and  P0C13 in to  3-chloro-5-dimethyl- 
anilinoacridine, m. p. 230—232°, and  a substance, 
C8H 90 2N, m. p. 261°. The same products aro ob­
ta ined  from  the  3-chloroacridine from  4-chlorodi- 
phenylamine-2-carboxylic acid. The substance, m. p. 
168—169°, obtained w ith 2-nitroacridone in  th e  con­
densation of 2 : 4-dinitrobenzaldehyde w ith CGH G is 
2 : 4-dinitrobenzophenone. R . B rig h tm a n .

New hypnotic, ethyl-p-ethylbutylbarbituric 
acid and some derivatives of (3-ethylbutyl alcohol.
E. F ourneau  and J . Matti.— See th is vol., 142.

Influence of nitration and amination on the 
physical and physiological properties of phenyl- 
methylmalonylcarbamide (rutonal) and of phenyl- 
ethylmalonylcarbamide (gardinal or luminal).
A. L e u l te r  and F . P o s tio  (Compt. rend., 1931, 193, 
1476— 1478).—N itro-, m. p. 278°, and amino-phenyl- 
ethyl-, m . p. 213°, nitro-, m. p . 218°, and  amino- 
phenylm ethyl-m alonylcarbam ido, m. p . 226°, have 
lower partition  coeffs. betw een H 20  and  olive oil th an  
th e  unsubstitu ted  compounds, and have no hypnotic 
action. F . R . S h a w .

Pyrazole series. Diazotisation of amino- 
phenylpyrazoles. J .  R e i l ly ,  B. D a ly , and P . J. 
Drusbi (Proc. R oy. Irish  Acad., 1931, 40, B, 94— 
101).—Benzoylacetone and  p-nitrophenylhydrazine 
give ~)-phenyl-l-Tp-nitrophenyl-3-mcihylpyrazole, m . p. 
100— 101°, reduced to  tho iV7/2-derivative, m. p . 150° 
[dihydrochloride, m. p. 245° (decom p.); Bz derivative, 
m. jr. 170°; benzylidene derivative, m. p. 145°; chloro-. 
platinate; chloroaurate], which gives a diazonium  
chloride (chloroplatinate; chloroaurate', dichromate 
hydrochloride). This by  coupling w ith  suitablo sub­
stances gives $-naphtholazo-, m. p . 177°, (i-naphthyl- 
aminoazo-, m. p . 182°, chromotropic acid azo-, carb- 
ethoxyacetoneazo-, and  acetylacctoneazo-diphenylmethyl- 
pyrazole, m. jr. 159°. The stab ility  of th e  above 
diazonium  chloride was measured. A. A. L evi.

Constitution of Fischer and Bulow’s pyrazole.
P. J .  Drtjmm (Proc. Roy. Irish  Acad., 1931, 40, B, 
106—10S).—Condensation of benzoylacetone w ith 
NHPh*NH2 (A., 1885, 1237) gives a  pyrazole, m. p. 
63°, purified through the pier ate, m . p. 124°, and shown 
to  be identical w ith  1 : 5-diphenyl-3-methylpyrazole 
(A., 1926, 624). I t  is converted by  M el into 
1 : 5-diphcnyl-3-methylpyrazolemethylammonium iodide, 
in. p. 186°, and  by  B r in  CHC13 in to  4-brom o-l : 5-di- 
phenyl-3-m ethylpyrazole, m. p. 76°, identical w ith  the  
p roduct of brom ination of th e  diphenylm ethylpyrazole 
obtained from  benzoylacetoacetate and NHPhvNH, 
(A., 1S85,555). " A. A. L evi.

Condensation of chloroisatins with dioxindole 
and oxindole. G. F e r ic e a n  (Bull. Soc. Chim. 
Rom ania, 1931, 13, 27— 31).—5- and  7-Chloroisatin 
condense w ith dioxindole in  th e  presence of piperidine 
to  give, respectively, 5-, m. p. 255°, and  7-, m . p . 238°, 
-chloroisatide, sim ilar condensation w ith  oxindole 
giving 5-, m. p . 207°, and  7-, m. p. 182° (decomp.),
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N H < ^ b > C ( O H ) - C H < g g £ > N H .-chloroisatan,
W hen condensation w ith oxindole is effected in the 
presence of AcOH-HCI th e  products are, respectively, 
5- [reduced by Zn and AcOH to  th e  leuco-compownd, 
m. p. 251° (decomp.)] and  7- (leuco-compound), 
-chloroi&oindigotin. J .  W . B a k e r .

2-3': 4'-Dihydroxyphenylpyrimidazole. A. E.
T s c h i t s c h i b a b i n  and  M. P l a s c h e n k o v a  (Ber., 1931, 
64, [B], 2842—2844).—2-Aminopyridine and chloro-

acetopyrocatechol a t  
X  0 H  120° yield 2 -3 ': 4 '-dihy-

-N H  >— . droxyphe n y lp y r im id -
J>OH,HCl azole hydrochloride (I), 

J N— ^  no t m olten below 285°.
' ' The base, m. p. 255° (de­

decomp.), and its  picrale, m. p. 137° (decomp.) (also 
-j-EtOH), are described. H . W r e n .

Comparison of heterocyclic system s with  
benzene. III. Addition of diazomethane and 
its derivatives to a-naphthaquinone. L. F .
F ie s e r  and M. A. P e t e r s  (J. Amer. Chem. Soc., 1931, 
53, 4080—4093; cf. A., 1927, 1198).— a-N aphtha- 
quinone and N 2CH 'G 02E t  in  C6H 6- E t20  give 48%  of 
a-naphthahydroquinonc and  47%  of 3-carbethoxy- 
lin.-naphthindazole-4: §-quinone (I), m. p. 186-5°, 
which forms a  red v a t  w ith  N a2S20 4. The reaction 
apparen tly  consists in the  slow addition of N 2CH*C02E t 
to  th e  quinone, isom erisation of an azo- to  a  pyrazole 
ring, enolisation, and  subsequent oxidation of th e  
dienol by  unreacted quinone. R eductive acety lation  
of (I) gives the  quinol triacetate, m. p. 179°. Hydrolysis 
o f.(I) gives th e  free acid, ni. p. 281°; th e  v a t is red. 
D iazom ethane gives 93%  of lin .-naphthindazolc-i : 9- 
hydroquinone (II), which changes on crystallisation to  
Z?'tt.-naphthindazole-4 : 9-quinone, m. p. 349° (block) 
(cf. von Pechm ann and Seel, A., 1899, i, 947); analysis 
indicates the  form ula Cn H cOoN2, instead of 
Cu H 80 2N 2 (cf. loc. cit.). The quinone also results 
when the  above acid is heated  a t  281° w ith a  trace  of 
Cu powder. The quinone and  Me2S 0 4 give the  
1 -Me derivative, in. p. 312°. D iazodiplienylm ethane 
and a-naphthaquinone react vigorously, giving 44%  
of 2 : 3-(3 : 3-diphenyl-^-pyrazolo-i : 5)-l : i-naphtha- 
hydroquinone (III), m. p. 203° [diacetate, m. p. 259° 
(slow decom p.); monobenzoate (-|-H 20 ), decomp, 
about 141°; dibenzoate, m. p. 215° (decomp.); Me., 
ether, m. p. 192° (decomp.)]. O xidation of (III) w ith  
HgO in CeH fi or w ith  N aN 0 2 in AcOH gives 2 : 3- 
(3 : 3-dij)hcnyl-i/i-pyrazolo-4:: 5) -1 : 4 - naphthoquinone
(IV), m. p . 231°, w hilst reduction w ith Zn and AcOH 
gives 3-ammo-1 : 4-dihydroxy-‘!-(a.-anmio-<y.v.-diphenyl- 
methylnaphthalene, in. p. 255° (decomp.) [diacetate, 
in . p. 142° (decomp.)]. Alkaline oxidation of (III) 
gives 3-hydroxy-2-benzhydryl-l : 4-naphthaquinone, 
m . p. 188°. Therm al decomp, of (III) a t  205— 
210° for 5— 10 min. gives (IV), 2-benzliydryl-l : 4- 
liaphthaquinone, (V), m. p . 189°, and  I-hydroxy-4- 
keto-2 : 3-(diphenylmethylene)-3 : 4-dihydronaphthalene, 
m . p . 274° (acetate, m. p . 245°) [reduced to  (V)]. 
Hydrolysis of th e  d iacetate  of (Ifl)  gives the  compound 
(Via or VI6), orange (unstable) and red  (stable) 
forms, m. p. 268—269° (decomp.), converted by  and 
A c20  into th e  original d iacetate. p-Benzoquinone and

diazodiphenylm ethane give 93%  of 2 : 3-(3 : 3-diphenyl- 
ifi-pyrazolo-4:: 5)-hydroquinone, m. p . 210° (decomp.) 
[diacetate, m. p. 181° (decomp.); monobenzoate, m. p. 
192° (decom p.); M e2 ether, m. p . 196-5°]. A table of 
reduction potentials a t  25° is given.

O OH

/ \ / \  fi-CO,Et j ^ Y S  RH

'N ‘ kAA/*
OH N H  (II.) 

OH
-CPhyNH-XH,, / \ / / % C P ho-N H 2

■ ' % X J s o '  '
OH (Vit.)

X / V / X / 1
(I-) 0  N H

O

0
(Via.) C. J . W e st  (b).

Reduction of ethyl oximinoacetoacetate. V.
C e r c h e z  and  (M lle .)  C. C o le s ih  (Bull. Soc. chim., 
1931, [iv], 49, 1291— 1295).—R eduction (A l-H g ; 
E t20 ) of E t  oxim inoacetoacetate affords 35%  of 
E t  3 : 6-dimethylpyrazinc-2 : 5-dicarboxylate, m. p. 
86°, via  th e  am inoacetoacetate; in  presence of E t  
acetoacetate, E t  dim ethylpyrroledicarboxylate, m . p. 
134— 135°, is obtained. R eduction w ith  Zn in 
H C 02H  gave 25%  of dim ethylpyrazinedicarboxylate 
and  no t the expected form ylam inoncetoacetate,

R. B r ig h t m a n .
Synthesis of 3 -keto -l-eth y l-l: 2 :3 :4-tetra- 

hydroquinoxaline. P. v a n  R o m b u r g ii and W . B . 
D e y s  (Proc. K. Akad. W etensch. Am sterdam , 1931,34, 
1004— 1006).—The constitu tion  of 6-nitro-3-keto-l- 
ethvl-1 : 2 : 3 : 4-tetrahydroquinoxaline (A., 1928,428) 
is confirmed by reduction w ith Fe and HC1, and subse­
quent elim ination of the  N Il2-group by  diazotisation 
in  E tO H  and  heating, which gives 3-kelo-l-ethyl- 
1 : 2 : 3 :  'i-tetrahydroquinoxaline, m. p. 98—99°, iden­
tical w ith  the  product obtained from E tI  and  3-keto- 
tetrahydroquinoxaline (cf. A., 1886, 351). Mephenyl- 
ethylaminoacetate, b. p. 145—146°/18 mm., prepared 
from  CH2Cl*C02Me and N H P h E t a t  130°, is converted 
by  H N 0 3 (d 1-4) in  AcOH into the  2 : 4 -(X 02)2- 
derivative, m. p. 119° (identified by oxidation by 
C r03 in  aq. AcOH to 2 : 4-dinitroaniline); a ttem pted  
partia l reduction of th is  w ith  N H 4SH  gave indefinite 
products. H . A. P ig g o t t .

Coloured salts of the dipyridyl series. Theory 
of quinhydrones. E . W e it z  and  E . M e it z n e r  
(Ber., 1931, 64, [B], 2909—2913).—In  analogy w ith 
th e  quinhydrones, the  colour of onium salts is a t tr ib ­
u ted  to  the  incomplete heteropolarity  of the ir com­
ponents. The cyclic, unsatu ra ted  onium radicals are 
shown by the  readiness of their chemical or electro­
chemical reduction to  be com paratively “ noble,” much 
more so th a n  th e  alkali-like, tetra-alkylam m onium  
radicals. The in tensity  of the  colour of onium salts 
increases in  solution in  th e  order H 20 , E tO H , COMe2, 
CHC13, and th is sequence is m aintained for th e  influence 
of solvent on th e  oxidisability of the  dipyridinium  
radicals and th e  decomp, tension of the ir salts. The 
effect of the  electro-affinity of th e  anion radical is 
shown in th e  following series of 1 : l'-dibenzyl-4 : 4'- 
dipyridinium  salts, generally prepared by  double de­
comp. from th e  ch lo rid e : dithiocyanate, decomp.



ORGANIC CHEM ISTRY. 1 7 1

about 180°, orange-yellow; diselenocyanide, dark  r e d ; 
Ihiosulphate, anhyd. black, tetrahydrate, r e d ; unstable 
dinitrite, pale yellow; diazide, yellow; sulphite, 
orange-red; cyanide and  norm al sulphite are yellow 
in H 20 ;  fluoride, cyanide, acetate, and oxalate are 
colourless; picrate and  chromate are yellow, corre­
sponding w ith  the  colour proper to  th e  anion. Com­
plete parallelism  exists between the  dep th  of colour of 
the salts and  th e  “ nobility ” of th e  anion radical 
according to  Birckenbach and  Kellerm ann. Towards 
solvents, th e  salts show th e  same behaviour as the  
known onium salts, being darker in  org. media, paler 
in H ,0 , or colourless if the  solution is sufficiently dil.

H . W r e n .
C o n d e n sa tio n  p ro d u c ts  of a n h y d r id e s  of d i­

b a s ic  a c id s  w ith  a ro m a tic  d ia m in e s . L. G u g l i- 
alm elli, P. Ch a n u sso t , and C. L. R u iz  (Anal. Asoc. 
Quim. A rgentina, 1930, 18, 257—273).—The in te r­
action of phthalic  anhydride w ith  benzidine is con­
sidered to  be analogous to  th a t  w ith o-phenylenedi- 
amine. Condensation in H 20  a t  100°, or in  cold 
C6H 6, trea tm en t of th e  product w ith  warm  1 % NaOH, 
and acidification yields a  substance regarded as (I), 
m. p. indef., which loses 1H20  a t  120°/10 m m . to  give 
(II), m. p. 309°. Amine reactions w ith (II) were

(I.)
c 6h 4- n :c -c 6h 4

c 6h 4•NH Co 2H
(II.) 96h t N; <x

c 6H 4

P y ra z o p y rro lid o n e s . M. D o h r n  and  A. T h ie l e  
(Ber., 1931, 64, [£], 2863—2865).—Acetylpyruvio 
ester, PhCHO and  N H 3, in CGH 6-E tO H  give 4 : 5 -  
diketo-3-acelyl-2-phenylpyrrolidinc, m. p. 195—196°, 
the  phenylhydrazone, m. p. 217°, of which passes in 
boiling E tO H  containing H 2S 0 4 into 2 : 4 -diphenyl- 
3-methylpyrazopyrrolid-Q-one, m . p. 214—215° (cf. I). 
p 2Q c  CIIR 1 ^ ie following substances are

|s
R 3N

W  
N

N R

10 (I.)

obtained only under conditions in which decomp, 
occurs. I t  could be diazotised only in  50%  HC1, and 
addition of H 20  to  th e  solution in  H 2S 0 4 yielded a 
diazotisable sulphate of m onophthalylbenzidine, 
which is converted by N aO H  in to  the  N a sa lt of (I), or 
by N aC 03 into (II ) . Benzylidenemonophthalylbenzid- 
ine (A., 1926, 1131) has m. p. 333°.

R . K . C a l l o w . 
A ction  of n i t r ic  a c id  on  a ce ty len e . V I. A.

Q u i l i c o  (Gazzetta, 1931, 61, 759—772).—The com­
pound C3H 2ON4 (cf. A., 1931, 1169) condenses w ith 
C2H 2, giving a  triazole, m. p . 126°, and w ith CHiCPh, 
giving a C-phenyltriazole, m . p. 154°, showing th a t  i t  is 
a diazoimide, (C3H 20N )N 3 (I). W ith K O H -E tO H  (I) 
gives N 3H  and  a dibasic acid, (C5H 40 N 5)C02H  (II), 
m. p. 163— 165° (decomp.) [Ac derivative, m. p. 205° 
(decomp.) + 2 H , 0 ; + 0 -5 H 2O ; Ag salt], giving with 
diazom ethane a Me2 derivative, m. p. 120°, 
Me(C5H 30 N 5)C02Me, converted by K O H  into th e  
Me derivative, Me(C5H 30 N 5)-C02H, m . p. 190° (de­
comp .). A dopting the  a-i.sooxazolediazoimide form ula 
for (I) the reaction is explained thus :
, , ^  XT—  r u j  KOEt KOEt
(«) ° < c n :6h  — -> n ;c-ch2-con3 — ->

N:C-CH2-C02E t+ N 3K. 
(b) N:C-CH2-C02E t+ C 3H 2ON4 — >-

(C5H 40 N 5)-C02E t  (III.)
This is confirmed by the  fact th a t  E t  cyanoacetate 
condenses w ith (I), giving the  E t  ester (III), m. p. 230° 
(decomp.) (Ac derivative, m . p . 148°), of (II), for which

the form ula j^ ^ j^ ]> C d N H * C 3H 2ON is suggested.
The compounds C3H 5ON3 and C3H 4ON2 are probably 
a-fsooxazolylhydrazine and  a-isooxazolylamine.

E. E. J .  M a r l e r .

similarly derived : 4 : o-diketo-3- 
acetyl-'2-phenyl-\-inelhylpyrrolidine, 
m. p. 215—216° after softening 
(from acetylpyruvic ester, N H 2Me 
and PhCHO), its  methylhydrazone, 

m. p. 204—205°, and 2-phcnyl-\ : 3 : ■i-trimethylpyrazo- 
pyrrolid-6-one, m. p. 250—255° after softening; 4 : 5- 
dikeio-3-acelyl-2-piperonylpyrrolidine, m . p. 158— 159°, 
its  phenylhydrazone and 4-phenyl-2-pipcronyl-3-methyl- 
pyrazopyrrolid-Q-one, m. p. 216—217°; 4 : 5-diketo-3- 
acety l - 1 : 2 -  diphenylpyrrolidine, m. p. 229—231° 
(decomp.), its  phenylhydrazone and 1 : 2 :  4-triphenyl- 
3-methylpyrazopyrrolid-Q-one, m. p. 174— 175°; 4 : 5 -  
diketo-3-acetyl-l:2-diphenylpyrrolidine--p-tolylhydrazone, 
m. p. 218° (decomp.), and 1 : 2-diphenyl-4:-p-tolyl-3- 
i7iethylpyrazopyrrolid-6-ohe, m. p. 158— 159°; 4 : 5 -  
diketo-3-acetyl-l-m -tolyl -2 - p -m ethoxyphenylpyrrol - 
idine, m. p. 186— 188° (from m-toluidine, anisalde- 
liyde, and E t  acety lpyruvate in  C6H 6), its  phenyl­
hydrazone and  4-phenyl-\-m-tolyl-2-p-methoxyphenyl- 
it-methylpyrazopyrrolid-d-one, m. p. 167— 169°; 4 : 5 -  
diketo-3-acetyl-l-o-methoxyphenyl - 2 - p  - methoxyphenyl- 
pyrrolidine, m. p. 218—220° after darkening a t  210°, 
its  phenylhydrazone and 4-phenyl-l-o-methoxyphenyl-
2-p-methoxyphenyl-3-methylpyrazopyrrolid-Q-one, m. p. 
161— 163°; 4 : b-dikelo-3-acetyl-1 : 2-di-p-m ethoxy- 
phcnylpyrrolidine, m. p. 163— 164°, its  phenyl­
hydrazone and 4-phcnyl-\ : 2-di-p-methoxyphenyl-
3-methylpyrazopyrrolid-(j-onc, m. p. 162— 164°: 
1 : 2 : 3 :  4-te.traphenylpyrazopyrrolid-ij-one,, m. p. 195— 
197°. H . W r e n .

Optically active s p i r o - 5 : 5-dihydantoins. (S ir )  
W. J . P o p e  and  J . B. W h it w o r t h  (Proc. Roy. Soc., 
1931, A, 134, 357—371).—W hen dl-spiro-5 : 5-di- 
hydantoin  [Ac2 derivative (modified prep.), -f-H20 , 
m. p . 248—249°; 1 : 9-Bz2 derivative, m. p . 295°
(decomp.) after darkening a t  290°| (1 mol.) is boiled 
w ith brucine (2 mols.) in  E tO H  and cooled, the  
brucine sa lt, + H ,0  (lost a t  125— 135° in vac.), m. p. 
259—260°, of l-spiro-5 : o-dihydanloin, +  H 20 , darkens 
a t  240°, m. p. above 320° [1 : 9-Ac2 derivative, m. p. 
262—264°; 1 : 9-Rz2-derivative, m. p. 307—308°
(decomp.) after darkening a t  280°], sep a ra tes; when 
th e  m other-liquor is kep t, th e  dibrucine sa lt, + 2 H zO 
(1-5 mols. lost a t  120— 130° in  vac.), m. p. 205—206° 
(decomp.), of th e  d -isomeride crystallises. The ro ta ­
to ry  dispersions of th e  d-base in E tO H , pyridine, 
H 20 , and  1, 2, and 4 mols. of aq. NaO H  indicate the 
existence of the  substance in  diketonic, mono- and 
di-enolic forms. Optical d a ta , crystal fonn, and 
X -ray  structure  are recorded for th e  dl- and  Z-forms. 
T he crystal of th e  dZ-base contains a lte rna te  layers 
of d- and Z-mols., has a  higher d, and  is more closely 
packed th an  th a t  of th e  active fo rm s; th e  high d is 
possibly connected w ith th e  high m . p. and low solu­
bility. R . S. C ahn.
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-chloroisatan, N H < ^ 3 C1> C(O H )-C H <^s)H ^> N H .
W hen condensation w ith oxindole is effected in the 
presence of AcOH-HCl th e  products are, respectively, 
5- [reduced by Zn and  AcOH to  th e  leuco-compound, 
m. p . 251° (decomp.)] and  7- (icuco-compound), 
-chloroisoindigotin. J .  W . B a k e r .

2-3 ': 4 ,-D ih y d ro x y p h e n y lp y rim id a z o le . A. E.
T sc h it sc h ib a b in  a i d  M. P la sc h en k o v a  (Ber., 1931, 
64, [B], 2842—2844).—2-Aminopyridine and chloro-

acetopyrocatechol a t  
/  X-. QH 120° yield 2 -3 ': i'-dihy-
'1 J— N H  y— . ' d ro zyp h en y lp yr im id -

t j  r i P ^ K  %OH,HCl azole hydrochloride (I),
^ '  no t m olten below 285°.

' ' The base, m. p .255° (de­
decomp.), and  its  pier ate, m. p. 137° (decomp.) (also 
+ E tO H ), are described. H . W r e n .

144° 
m. p. 
in  C6H„

diazodiphenylm ethane give 93%  of 2 : 3-(3 : 3-diphenyl- 
ifi-pyrazoloA : 5)-hydroquinone, m. p . 210° (decomp.) 
[diacetate, m. p. 181° (decom p.); monobenzoate, m. p. 
192° (decom p.); M e2 ether, m. p. 196-5°]. A tab le  of 
reduction potentials a t  25° is given.

0  OH
-C-CO,Et A A ------ PH

■ I- K l M
OH N H  ( I I . )  

OH

/ V / \-C P h .,-N H 2 
>>NO “

V
(I.) g  Ñ H  

0

' V ' X / '  
ö

(V ia . )

CPho-NH-NH., 
OH "

O H  (V I6 .)

C. J .  W e st  (b).

C o m p a r is o n  of h e te ro c y c lic  s y s te m s  w ith  
b en z e n e . I I I .  A d d itio n  of d ia z o m e th a n e  a n d  
i t s  d e r iv a tiv e s  to  a -n a p h th a q u in o n e . L. E.
F ie s e r  and  M. A. P et e r s  (J. Amer. Chem. Soc., 1931, 
53 , 4080—4093; cf. A., 1927, 1198).— a-N aphtha- 
quinone and N 2CH-C02E t  in C6H 0- E t 20  give 48%  of 
a-naphthahydroquinone and 47%  of 3-carbethoxy- 
lin. -«aphthindazole-4 : 9-quinone (I), m. p . 186-5°, 
which forms a red v a t  w ith  N a2S20 4. The reaction 
apparen tly  consists in th e  slow addition  of N 2CH*C02E t 
to  the  quinono, isomorisation of an  azo- to  a pyrazole 
ring, enolisation, and subsequent oxidation of th e  
dienol by unreacted quinone. R eductive acetylation 
of (I) gives the quinol triacetate, m. p . 179°. Hydrolysis 
of.(I) gives th e  free acid, m. p. 281°; th e  v a t is red. 
D iazom ethane gives 93%  of lin .-naphthindazole-4: : 9- 
hydroquinone (II), which changes on crystallisation  to  
lin .-naphth indazole-4 : 9-quinone, m. p. 349° (block) 
(cf. von Pechm ann and Seel, A., 1899, i, 947); analysis 
indicates the  form ula C1]tH c02N 2, instead of 
C n H 80 2N 2 (cf. loc. cit.). The quinone also results 
when the  above acid is heated  a t  281° with a trace  of 
Cu powder. The quinone and Me2S 0 4 give the  
1 -Me derivative, m. p. 312°. Diazodiphenylm ethane 
and a-naphthaquinone react vigorously, giving 44%  
of 2 : 3-(3 : 3 - diphenyl-^-jyyrazolo-4: : 5)-l : i-naphtha- 
hydroquinone (III), m. p. 203° [diacetate, m . p. 259° 
(slow decom p.); monobenzoate (-j-H20 ), decomp, 
about 
ether 
HgO

dibenzoaic, m . p. 215° (decom p.); M e2 
192° (decomp.)]. O xidation of (III) w ith  

or w ith  N aN 0 2 in  AcOH gives 2 : 3- 
(3 : 3-diphenyi-i/,-pyrazolo-4: : 5) -1  : 4 - naphthoquinone 
(IV), m. p. 231°, w hilst reduction w ith Zn and  AcOH 
gives 3-amino-l : 4:-dihydroxy-2-(a.-amino-oioL-diphenyl- 
methylnaphthalene, m. p. 255° (decomp.) [diacetate, 
in. p. 142° (decomp.)]. Alkaline oxidation of (III) 
gives 3 - h y d ro xv - 2 - b en z hy dry  1 -1 : 4-naphthaquinone, 
m. p. 188°. Therm al decomp, of (III) a t  205— 
210° for 5— 10 min. gives (IV), 2-benzhydryl-l : 4- 
naphthaquinone, (V), m. p. 189°, and l-hydroxy-4:- 
kelo-2 : 3 -{diphenylmethylene)-3 : 4 -dihydronaphthalene, 
m. p . 274° (acetate, m . p. 245°) [reduced to  (V)]. 
Hydrolysis of the  d iacetate  of (IJI) gives the  compound 
(Via. or VT6), orange (unstable) and red  (stable) 
forms, in. p . 268—269° (decomp.), converted by  and 
Ac.,0 into the original diacetate. p-Benzoquinone and

R e d u c tio n  of e th y l o x im in o a c e to a c e ta te . V.
C e r c h e z  and  (M lle .)  C. C o le s iu  (Bull. Soc. clihn., 
1931, [iv], 49, 1291— 1295).—R eduction (A l-H g ; 
E t20 ) of E t  oxim inoacetoacetate affords 35%  of 
E t  3 : 6-dim cthylpyrazine-2 : 5-dicarboxylate, m. p. 
86°, via  the  am inoacetoacetate; in  p r e s e n c e  0f E t  
acetoacetate, E t  dim cthylpyrroledicarboxylato, m. p.
134— 135°, is obtained. R eduction w ith Zn in 
H C 0 2H  gave 25%  of dim ethylpyrazinedicarboxylate 
and no t the  expected form ylam inoacetoacetate,

R . B rig h t m a n .
S y n th e s is  of 3 -k e to - l - e th y l-1 :2  :3  : 4 - te t r a -  

h y d ro q u in o x a lin e . P . v a n  R o m b u r g h  and W . B . 
D e y s  (Proc. K . Akad. W etensch. A m sterdam , 1931,34, 
1004—-1006).—The constitu tion  of 6-nitro-3-keto-l- 
ethyl-1 : 2 : 3 : 4-tetrahydroquinoxaline (A., 1928,428) 
is confirmed by reduction w ith F e and HC1, and subse­
quent elim ination of the  N H 2-group by  diazotisation 
in  E tO H  and  heating, which gives 3-keto-l-ethyl- 
1 : 2 : 3 :  i-tetrahydroquinoxaline, m. p. 98—99°, iden­
tical w ith  th e  product obtained from E tI  and  3-keto- 
tetrahydroquinoxaline (cf. A., 1886, 351). Mephenyl- 
ethylaminoacetate, b. p . 145—146°/18 m m ., prepared 
from  CH2Cl-C02Me and  N H P h E t a t  130°, is converted 
by H N 0 3 (d 1-4) in  AcOH into the  2 : 4-(iV02)2- 
derivative, m. p. 119° (identified by oxidation by 
C r03 in  aq. AcOH to  2 : 4-dinitroaniline); a ttem pted  
partia l reduction of th is w ith  N H jSH  gave indefinite 
products. H . A. P igg o tt .

C o lo u red  s a l ts  of th e  d ip y r id y l s e r ie s . T h e o ry  
of q u in h y d ro n e s . E . W eitz  and  E . M e it z n e r  
(Ber., 1931, 64, [B], 2909—2913).—In  analogy with 
th e  cpiinhydrones, the  colour of onium salts is a ttr ib ­
u ted  to  the  incomplete hcteropolarity of the ir com­
ponents. The cyclic, unsatu ra ted  onium radicals are 
shown by  the  readiness of their chemical or electro­
chemical reduction to  be com paratively “ noble,” much 
more so th a n  th e  alkali-like, tetra-alkylam m onium  
radicals. The in tensity  of the colour of onium salts 
increases in  solution in th e  order H 20 , E tO H , COMe2, 
CHClg, and th is sequence is m aintained for th e  influence 
of solvent on th e  oxidisability of th e  dipyridinium  
radicals and th e  decomp, tension of their salts. The 
effect of th e  electro-affinity of the  anion radical is 
shown in th e  following series of 1 : l'-d ibenzyl-4 :4 '-  
dipyridinium  salts, generally prepared by  double de­
comp. from  the  ch lo rid e : dithiocyanate, decomp.
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about 180°, orange-yellow; diselenocyanide, dark  r e d ; 
thiosulphate, anhyd. black, tetrahydrate, r e d ; unstable 
dinitrite, pale yellow ; diazide, yellow ; sulphite, 
orange-red; cyanide and  norm al sulphite are yellow 
in H 20 ;  fluoride, cyanide, acetate, and  oxalate are 
colourless; picrate and  chromate are yellow, corre­
sponding w ith  th e  colour proper to  th e  anion. Com­
plete parallelism  exists between th e  dep th  of colour of 
the salts and th e  “ nobility  ” of th e  anion radical 
according to  Birckenbach and K ellerm ann. Towards 
solvents, th e  salts show th e  same behaviour as the  
known onium salts, being darker in  org. media, paler 
in H ,0 , or colourless if the  solution is sufficiently dil.

H . W r e n .
C o n d en sa tio n  p r o d u c ts  of a n h y d r id e s  of d i­

b a s ic  a c id s  w ith  a r o m a tic  d ia m in e s . L. G tjglt- 
a l m e l l i ,  P . C h a n u s s o t ,  and C. L. R u iz  (Anal. Asoc. 
Quim. A rgentina, 1930, 18, 257—273).—The in te r­
action of phthalic  anhydride w ith  benzidine is con­
sidered to  be analogous to  th a t  w ith o-phenylenedi- 
amine. Condensation in H 20  a t  100°, or in  cold 
C6H 6, trea tm en t of th e  product w ith  warm  1% NaOH, 
and acidification yields a  substance regarded as (I), 
m. p. indef., which loses 1H20  a t  120°/10 mm. to  give 
(II), m. p. 309°. Amine reactions w ith  (II) were

(!•)
g 6h , - n :c -c 0h 4 c 6h 4-n = ( !

C6H 4 -
Z  I (H-> I /  >

NH C02H CgH4-Z o<Z
c 6h 4

C CHR1

obtained only under conditions in which decomp, 
occurs. I t  could be diazotised only in  50%  HC1, and 
addition of H 20  to  th e  solution in  H 2S 0 4 yielded a 
diazotisable sulphate of m onophthalylbenzidine, 
which is converted by N aO H  in to  the  N a sa lt of (I) , or 
by NaCOj in to  (II ) . Benzylidenemonophthalylbenzid- 
ine (A., 1926, 1131) has m . p. 333°.

R . K . C a l l o w .
A ctio n  o f n itr ic  a c id  o n  a c e ty le n e . V I. A.

Q u i l i c o  (Gazzetta, 1931, 61, 759—772).—The com­
pound C3H 2ON4 (cf. A., 1931, 1169) condenses w ith  
C2H 2, giving a  triazole, m. p. 126°, and w ith CHiCPh, 
giving a  C-phenyllriazole, m. p. 154°, showing th a t  i t  is 
a diazoimide, (C3H 2ON)N3 (I). W ith K O H -E tO H  (I) 
gives N 3H  and a  dibasic acid, (G'5H 40 N 5)C02H  (II), 
m. p. 163— 165° (decomp.) [Ac derivative, m. p. 205° 
(decomp.) + 2 H 20 ; + 0 -5 H 2O ; Ag salt], giving with 
(liazomethane a  Me2 derivative, m. p. 120°, 
Me(C5H 3ON5)C02Me, converted by  K O H  into  the  
Me derivative, Me(C5H 30 N 6)'C 02H, m. p. 190° (de­
comp.). A dopting th e  a-isooxazolediazoimide form ula 
for (I) the reaction is explained thus :
, , ^  ^ . N = C T T  KOEt KOEt
(a) 0 < Z T ^  ----- -> N:C-CH9; C 0 N ,  ^

N:C-CH2-C02E t+ N 3K. 
(b) N:C-CH2-C02E t+ C 3H 20 N 4 — >-

(C5H 40 N 5)-C02E t (n i.)
This is confinned by  the  fac t th a t  E t  cyanoacetate 
condenses w ith  (I), giving th e  E t  ester (III), m . p. 230° 
(decomp.) (Ac derivative, m. p . 148°), of (II), for which
the form ula §-(̂ S ^ > C - N H - C 3H 2ON is suggested.
The compounds C3H 5ON3 and C3H 4ON2 are probably 
tx-isooxazolylhydrazine and a-isooxazolylamine.

E . E . J .  M a r l e r .

P y ra z o p y r ro lid o n e s . M. D o h r n  and  A. T h i e l e  
(Ber., 1931, 64, [IS], 2863—2865).—Acetylpyruvio 
ester, PhCHO and  N H 3, in C8H 6-E tO H  give 4 : 5- 
diketo-3-acetyl-2-phcnylpyrrolidinc, m. p. 195— 196°, 
th e  phenylhydrazcme, m . p. 217°, of which passes in 
boiling E tO H  containing H 2S 0 4 into 2 : 4:-diplienyl- 
3-methylpyrazopyrrolid-Q-one, m. p. 214—215° (cf. I).

The following substances are 
similarly derived : 4 : 5-dilcelo-Z-
acetyl-2-phenyl-1 -methylpyrrolidine, 
m . p. 215—216° after softening 
(from acetylpyruvio ester, N H 2Me 
and PhCHO), its  metliylhydrazone, 

m . p. 204—205°, and  2-phenyl-l : 3 :4 -Irimethylpyrazo- 
pyrrolid-6-one, m. p. 250—255° after soften ing; 4 : 5 -  
diketo-3-aceiyl-2-piperonylpyrrolidine, m. p. 158— 159°, 
itsphenylhydra7,oneand4-p/ie?iyZ-2-piperoay(-3-?«e<%Z- 
pyrazopyrrolid-6-one, m. p. 216—217°; 4 : 5-diketo-3- 
acety l -1  : 2 - diphenylpyrrolidine, m. p. 229—231° 
(decomp.), its  phenylhydrazone and  1 : 2 :  4 -trijjhenyl- 
3-methylpyrazopyrrolid-Q-one, m. p. 174— 175°; 4 : 5 -  
diketo-3-acetyl-l:2-diplienylp>yrrolidine-p-tolylhydrazone, 
m. p . 218° (decomp.), and  1 : 2-diphenylA-p-tolyl-3- 
methylpyrazopyrrolid-G-ohe, m. p. 158— 159°; 4 : 5 -  
diketo-3-acetyl-l -ra-tolyl -2 -p -m ethoxyphenylpyrrol - 
idine, m. p. 186— 188° (from m-toluidine, anisalde- 
hyde, and E t  acetylpyruvate in C6H 6), its  phenyl­
hydrazone and  4:-phcnyl-l-m-tolyl-2-p-methoxyphenyl- 
3-methylpyrazopyrrolid-G-otie, m. p . 167— 169°; 4 : 5 -  
diketo-3-acetyl-\-o-methoxyphenyl - 2 - p  - methoxyphenyl- 
pyrrolidine, m . p. 218—220° after darkening a t  210°, 
its  phenylhydrazone and A-phenyl-\-o-methoxyphenyl-
2-p-methoxyphcnyl-3-methylpyrazopyrrolid-G-one, m. p. 
161— 163°; 4 : 5-dikeio-3-acelyl-l : 2-di-p-m ethoxy- 
phenylpyrrolidine, m. p. 163— 164°, its  phenyl­
hydrazone and  4-phenyl-l : 2-di-p-methoxyphcnyl-
3-methylpyrazopyrrolid-Q-onc, m. p. 162— 164° :
1 : 2 : 3 :  i-tetraphenylpi/razopyrrolid-Q-one, m . p. 195— 
197°. H . W r e n .

O p tica lly  a c t iv e  s p i r o - 5 : 5 -d ih y d a n to in s . ( S i r )  
W . J .  P o p e  and J . B. W h i t w o r t h  (Proc. Roy. Soc., 
1931, A , 134 , 357—371).—W hen dl-spiro-5 : 5-di- 
hydantoin  [Ac2 derivative (modified prep.), + H 20 , 
m. p . 248—249°; 1 : 9-Bz, derivative, m. p. 295° 
(decomp.) after darkening a t  290°] (1 mol.) is boiled 
w ith brucine (2 mols.) in  E tO H  and cooled, the  
brucine sa lt, + H 20  (lost a t  125— 135° in vac.), m. p. 
259—260°, of l-spiro-5 : 5-dihydantoin, - f  H 20 ,  darkens 
a t  240°, m. p. above 320° [1 : 9-/lc2 derivative, m. p. 
262—264°; 1 : 9-Bz2-derivative, m. p. 307—308° 
(decomp.) after darkening a t  280°], sep ara tes; when 
the  m other-liquor is kep t, th e  dibrucine sa lt, -f-2H20  
(1-5 mols. lost a t  120—130° in  vac.), m . p. 205—206° 
(decomp.), of the  d -isomeride crystallises. The ro ta ­
to ry  dispersions of th e  d-base in  E tO H , pyridine, 
H 20 , and 1, 2, and 4 mols. of aq. NaO H  indicate th e  
existence of the  substance in  diketonic, mono- and 
di-enolic forms. Optical d a ta , crystal form, and 
X -ray  structure  are recorded for the  dl- and (-forms. 
The crystal of th e  di-base contains a lternate  layers 
of d- and (-mols., has a  higher d, and  is m ore closely 
packed th an  th a t  of the  active fo rm s; th e  high d  is 
possibly connected w ith  th e  high m. p. and  low solu­
bility. R . S. C a h n .
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1 : 5 -D iam in o - a n d  l - a m in o -5 -h y d ra z in o - te tr -  
a zo les . R . S to l l£  and  E . G a e r t n e r  (J. pr. Cliem., 
1931, [ii], 132, 209—226).—In terac tion  of thiosemi- 
carbazide w ith  PbO and N aN 3 in  boiling E tO H  in a 
stream  of C 02, followed by  acidification w ith  aq. 
SC I and  shaking w ith PliCHO, gives 1-benzylidene- 
amino-5-aminotetrazole, m. p . 210° (decomp.), also 
obtained in  poor yield by in teraction  of P b 2N 6 w ith  
benzaldehydethiosemicarbazone in  boiling am yl a l­
cohol ; hydrolysis w ith  10% S C I gives 1 : 5-diamino- 
tetrazole hydrochloride, m . p. 176°. Similarly, 4- 
phenyltliiosemicarbazide and  its  CMe2'. derivative, 
in . p. 130°, give l-amino-5-anilinotetrazole, m. p. 
210° (decomp.) [l-E '-G Jfe2" derivative, m . p . 136° 
(action of COMe2 a t  100°)], b u t benzaldehyde-4- 
phenylthiosem icarbazone gives th e  GHPh’. derivative, 
m. p. 216°. The first m ethod gives as by-product 
3 : G-dianiliiio-I : 2-dihydro-l : 2 : 4 : 5-tetrazine, m. p. 
275° (dccomp.) [hydrochloride, m . p . 172° (dccomp., 
sinters a t  150°)], also obtained b y  action of PbO 
alone on 4-plienylthiosemicarbazide. 1 -JBcnzylidene- 
amino-5-allylamitw-, in. p . 117°, and l-amino-5- 
allylamino-tetrazole, m. p. 94°, arc similarly prepared, 
the  la tte r  being > accompanied by  3 : 6-diallylamino- 
1 : 2 : 4 : 5-tetrazine, m. p. 118°.

Thiocarbohydrazide (prop, improved) w ith NaN3 
and PbO gives l-am ino-5-hydrazinotetrazole [hydro­
chloride, m . p. 171° (decomp.); {GHPh'.)., derivative, 
m. p. 225° (decomp.)]; th is  appears to  bo converted 
by  diazotisation in to  Thiele’s tetraz^yl azide (A., 1896, 
I, 107). Erom  l-benzoyl-4-phenylthiosem icarbazide 
iS obtained, no t th e  tetrazole, b u t 2-anilino-5-phenyl-
1 : 3 :  1-furodiazolc, m. p. 217°
{-{-zAgNOo, decomp. 200°), also obtained by  action 
of PbO, C 02, and E tO H  alone. This is converted by 
N a H 0 2 and  AcOH into  tw o A70 2-compounds, m. p. 
278° and  168°, b y  N 20 3 in  AcOII into an (N 0 2)2- 
derivative, m. p. 231°, and  by  H N 0 3-H 2S 0 4 into a 
substance, m. p. 207°. From  hydrazine ditliiocarb- 
azinate (NH2-N H >CS,S,N2H 4) is obtained 1-amino- 
5 - hydrazinotetrazole, carboliydrazide, thioearbo - 
liydrazide (CHPlu derivative, m. p. 193°), and, as 
its  CHPh derivative, m . p . 173° (decomp.), th e  com­
pound NH^NH'CS'Ng. The yields of tetrazoles 
obtained in  these reactions are considerably reduced 
if th e ’ C 02 be replaced by  I I2. H . A. P i g g o t t .

R e a c tio n  b e tw e e n  m a g n e s iu m  a ce ty len y l 
b ro m id e  a n d  a z id e s . H . K l e i n e e l l e r  and  G. 
B o x i g  (J. pr. Chern., 1931, [ii], 132, 175—199).— 
Mg acetylenyl bromide and  P hN 3 give p a rtly  
p|BKN*N(MgB®)*C:]8', which on decomp. affords bis- 
phenyltriazenoacetylene (I), m. p. 174° (A., 1928, 630, 
m. p" 170°), and  p a rtly  [NPh:N-N:C(MgBr)-]2, which 
affords the  substance (NPhlN-NICH')., (II), m. p. 170°, 
on decomp. The substance, m. p. lo6° (loc. cit.), is 
a m ix ture of (II) and  th e  substance, C8H SN 4, m. p. 
172° (III). The constitu tions assigned (loc. cit.) to  
(I) and  2-phenyl-1 : 2-dihydro-l : 2 : 3 : 4-tetrazine 
(IV) are confirmed. (I) and  boiling AcOH give th e  
N-Ac derivative of (IV), m . p . 219°, th is and  the 
N -forinyl derivative (similarly obtained), m. p . 172°, 
being converted by  N aO H  in h o t E tO H  in to  (IV) 
(hydrochloride., m. p. 185°; JYO-derivative, explosive,

giving w ith  N aO H  a  violet additive compound, 
C8H 8N 50 2Na, decomp. 175°; o-Br-derivative, m. p. 
135°). (II) w ith cold H 2S 0 4 gives (III) [does no t 
form  acyl derivatives; hydrochloride, hydrolysed by 
H 20  or E tO H ; o-Br-derivative, m. p. 150° (decomp.)], 
considered to  be 2-phenyl-2 : 5-dihydro-l : 2 : 3 : 4- 
tetrazinc.

Mg acetylenyl bromide and  p-brom ophenyl azide 
give a little  bis-p-bromophenyltriazcnoacetylene (V), 
m . p. 198° (by norm al reaction), m uch l-p-i>romo- 
phenylA-p-brom.ophenyltriaze.no-1 : 2 : 3-triazole (I7! ) ,  
m. p. 215° [by addition to  th e  half-reaction product 
C(MgBr):C-NH-N;N-CGH 4Br] [previously (loc. cit.) 
assigned the constitu tion  now given to  (V)], and  the  
substance (VII), C14H n N 7B r2, m. p. 203°. T he la s t

(Vn.)
Q6H 4B r

—Nv
<?«H4B r 

H N < N  X> N  or 
BrC6H 4-H < C H :9 H  B rC6H 4- N < ^ f l

N < ^  % > N H

compound is form ed by  addition of the azide to  th e  
Mg com pound from (V) to  yield 
v ^ V ( C 6H 4Br) • C-NH-NiN-CHLBr /VTTT, . . . .  
N < N — - i -  -&HH-N:N-CeH4B r {VI11 ’̂ which 
hydrolysis and ring-closure gives (VII). (V) w ith 
Ac20  yields ’N-acciyl-2-p-bromophcnyl-l: 2-dihydro- 
1 : 2 : 3 :  4 -tetrazine, m. p. 265° (decom p.); the corre­
sponding o-Br-compound, m. p. 148°, is form ed 
by brom ination of the Ac derivative of (IV). W hen 
shaken in  alcoholic K O H  w ith palladised CaC03 in  
presence of H 2 a t  4 a tm ., (V) gives (I), y lieroby  i ts  
constitu tion  is proved. W ith  conc. acids (VI) [Ac 
derivative, m . p. 172° (decomp.)] forms diacidic sa lts  
[diniirate, m. p. 153° (decom p.); (?) disidphate, m. p. 
143° (decom p.); 4C14H 10N GB r2,3H2SO4, m. p . 195°], 
hydrolysed by  H 20  to  monoacidic salts [nitrate, m. p. 
174° (decomp.)], from  which the  form er are regener­
a ted  by  conc. acids. (VII) is unaffected by  m ost 
reducing agents, b u t w ith Zn d ust and  AcOH gives a  
di/iydro-derivative, m. p. 224° (decomp.), and  w ith 
H , a t  4 atm . in  presence of palladised CaC03 in  alco­
holic K O H  affords \-phenylA-phenyltriazeno-l : 2 : 3- 
triazole, m . p. 108° (Br-derivative, m. p. 206°), which 
w ith ho t dil. HC1 gives 4-amino-1 -phenyl-1 : 2 : '¿-tri­
azole, m. p. 110° [Br-derivative, m . p. 172°; Ac 
derivative, m. p. 143° (Br-derivative, m. p. 178°)] 'r 
th e  am inotriazole and  H K 0 2 give N 2 and  i-hydroxy- 
1-phenyl-l : 2 : 3-triazole, m. p. 160°. (VII) (Ac de­
rivative, m. p. 149° (decom p.); NO  derivative, m. p. 
103° (decomp.) [nitrate, m . p. 162°, (decomp.)]} on 
cataly tic  dehalogenation ̂ fields the  substance, Q1A 3N 7 
[corresponding w ith (VII)], m. p. 176 (decomp.) [Ac 
derivative, m. p. 149° (decomp.)]. The relative 
stab ility  of the  Br-compounds to  acids is considered 
to  be due to  steric influences. R . S. Ca h x .

O x id a tio n  of u r ic  a c id  b y  h y d ro g e n  p e ro x id e  
u n d e r  p h y s io lo g ic a l c o n d itio n s . H . W i e l a h d  
and T. F . M a c r a e  (Z. physiol. Chem., 1931, 203, 
83—86).—Uric acid, buffered to  p a 8, is oxidised by 
H 20 2 to  allantoin (main product), carbonyldicarb- 
amide, and  cyanuric acid. J .  H . B i r k ix s h a w .

P o rp h y r in  sy n th e se s . X L I. S y n th e s is  o f 
haem in  I I I .  H . F i s c h e r  and  L  N u s s l e r  (Annalen,
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1931, 491, 162—188).—2 : 3-Dim ethylpyrrole (I), ob­
tained from  its  4-carboxylic acid and glycerol a t  210°, 
is converted by  the  G atterm ann m ethod into 2 : 3-di- 
methylpyrrole-5-aldehyde (II), m. p. 126° [oxime, m . p. 
121°; semicarbazone, m . p. 202° (corr.); azine, m . p. 
180° (corr.)]. (I) and (II) condensed w ith 48%  H B r 
in E tO H  give 4 : 5 : 4 ' :  5'-tetramethylpyrromethene 
hydrobromide. ( I l l) , m . p. 213° (corr.). 5 : 5'-Dibromo- 
4 : 4 '-dim ethyl-3 : 3 '-d i- p - carboxyethylpyrrom ethene 
hydrobrom ide heated  w ith  the  I?r2-derivative of (III) 
and succinic acid a t  190°, gives, a fter esterification 
(MeOH-HCl), 7%  of the  Me2 ester, m . p, 290° (corr.) 
[/ir„-derivative, m. p. 306° (corr.); Gu salt, m. p. 
288° (corr.); hcemin, m. p. 285° (corr.)], of deutero- 
porphyrin I I I  [hydrochloride; hcemin (IV)]. (IV) and 
Ac20  in  presence of SnCl4 give, a fte r rem oval of Ee 
with H B r in AcOH, diacetyldeuteroporphyrin I I I  {Me2 
ester, m. p. 311° (corr.) [dioxime; Gu salt, m. p. 259° 
(corr.); hcemin, in. p. 298° (corr.)]}, converted by 
E tO H -K O H  into hcematoporphyrin I I I  (30% yield). 
Prolonged trea tm en t of th is w ith  H B r in AcOH, 
removal of volatile products, dissolution of the  residue 
in  MeOH, and  subsequent addition of M eOH-KOH 
gives tetramethylhcematoporphyrin I I I ,  decomp. 178° 
(corr.) -with elim ination of MeOH. W hen hsemato- 
porphyrin I I I  is heated a t  125°/high vac., the  resu lt­
ing product fractionated, and  then  esterifiod (MeOH- 
HC1), protoporphyrin I I I  Me2 ester, m. p. 284° (corr.), 
is o b ta ined ; th is w ith Fe(OAc)2, AcOH, and  NaCl 
gives hcemin I I I ,  m. p. 269° (corr.), which depresses 
the m . p. of n a tu ra l hsemin.

Re-investigation (cf. A., 1926, 1256) of th e  m ixture 
of porphyrins (24% yield) form ed when opsopyrrole 
and its  carboxylic acid are heated w ith H C 02H  shows 
th e  presence of setioporphyrin (12-3%), te tram ethyl- 
triethylporphinpropionic acids (40%) [a Me ester, m. p. 
223° (corr.), is described], m esoporphyrins (27-3%) 
[Me2 ester, m. p. 189° (corr.), described], a  m ixture 
of tricarboxylic acids (15-3%) [the m ix ture of Mez 
esters has m. p. 187—229° (corr.) (sinters a t  167°)], 
and  coproporphyrin [Mei  ester, m. p . 176° (corr.)]. 
The inline obtained from  opsopyrrolecarboxylie acid, 
anhyd. HCN, and  HC1 is converted by N aO E t and 
N 2H4,H20  a t  160° in to  hsemopyrrolecarboxylic acid. 
3 : 3 '-Dicarbethoxy-4: : 5 : 4 ':  5 '-tetramethylpyrromethene 
(Cu salt) has m. p . 166° (corr.). H . B u r t o n .

P o rp h y r in  s y n th e s e s . X L II . H e p ta m e th y l-p -  
c a rb o x y e th y lp o rp h in , a  p y r ro m e th e n e  c a rb -  
e th o x y la te d  o n  th e  c o n n e c tin g  c a rh o n , a n d  
p y rro le s . H . F i s c h e r  and  J .  H i e r n e i s  (Annalen, 
1931, 492 , 21—35).—5-Aldehydo-2 : 3 : 4-trim ethyl- 
pvrrole condensed w ith hsemo-, crypto-, and  opso-pyrr- 
olecarboxylic acids in  E tO H -H B r gives 3 :4  : 5 : 4 ' :  5'- 
pentamethyl-Z-’ (I), m. p. 235°, 3 : 4 : 5 : 3 ' :  5'-penta- 
methylA'- (II), m. p. 207°, and  3 : 4 : 5 : 3 '-tetra- 
methyl-4:'- (III), m. p. 228°, -P-carboxyethylpyrro- 
methene hydrobromides, respectively, brom inated in  
AcOH to  3 : 4 :  4' -trimethiyl-5 : 5'-di(bromomethyl)-3'-, 
3 : 4 :  3 '-trimethyl-5 : 5’-di(bromomethyl)-i'-, and  5'- 
bromo-3 : 4 : 3'-trimethyl-5 - brommmthyl - 4 ' - (1 - carboxy - 
cthylpyiromethene hydrobromides, respectively. Fusion 
of (I) .or (II) w ith  5 : 5'-dibromo-3 : 4 : 3 ':  4 '-te tra- 
m ethjdpyi'rom ethene hydrobrom ide (IV) (A., 1926, 
1256) and  succinic acid gives hep tam ethy  1-3-¡3-carb-

oxyethylporphin [Me ester, m. p. above 420° (Gu 
s a lt ;  hcemin)], also obtained unexpectedly from (III) 
and  (IV).

E t  2 : 3 : 4-trim ethy lpyrro le-o -carboxy la te  and  
S 0 2C12 in  E t20  afford (after hydrolysis) Et 2-alde- 
hydo- (V), m. p. 108° (azine, m ’ p. 260°), and  E t 
2-carboxy- (VI), m. p. 243°, -3 : 4-dimethylpyrrole-5- 
carboxylates. 2 : 3 :  4-Trim ethylpyrrole (VII) and (V) 
give 5-carbethoxy-3 : 4 : 3 ' : 4 ' : 5 '-pontam ethylpyrro- 
m ethene (as hydrobromide, m. p. 202°). H ydrolysis 
of (VI) w ith 10% N aO H  affords 3 : 4-dimethylpyrrole- 
2 : 5-dicarboxylic acid; hydrolysis w ith 30%  K O H  
and subsequent trea tm en t w ith  superheated steam  
gives 3 : 4-dim ethylpyrrole. E t  3 : 4 :  5-trim ethyl-2- 
pyrrylglyoxylate and  (VII) w ith H B r (cl 1-49) in E tO H  
or COMe2 afford 3 : 4 : 5 : 3 ':  4 ':  B'-hexamethylpyrro- 
carbethoxymethene hydrobromide (V III), m . p. 141°,

( V n i . ) ¡Me
Mo

( I X .) Me,
Me

-Me

\ / _
N H

(?02E t
-CH—

Me,7

‘VN H

,Me
Me

w hilst (VII), E t  glyoxylate, and  H B r (d 1-49) give 
3 : 4 : 5 : 3 ' : 4 ' : 5' -hexamethylpyrrocarbethoxymethane 
(IX ), m. p. 167°, and  th e  liexam ethylpyrrom ethene 
hydrobrom ido. Fusion of (V III), 5 : 5 '-d ibrom o-4:4 '-  
d im ethy l-3 : 3'-di-[3-carboxyethylpyrromethene hydro­
bromide, and  succinic acid yields 1 :  2 : 3 : 4 : 5 : 8- 
hexam ethyl-6 : 7-di-p-carboxyethylporphin (A., 1930, 
1449). (VII) and  2-aldchydo-3 : ‘i-dimc.thylpyrrole-5- 
carboxylic acid, m. p. 229° [by hydrolysis of (V)], give
5-carboxy-3 : 4 : 3 ':  4 ':  5 '-pentam ethylpyrrom ethene 
[as hydrobromide, m. p . 247° (decomp.)], w hilst crypto­
pyrrole and  E t  2-cryptopyrrylglyoxylato afford 
3 : 5 : 3 ' :  5 '-tetram ethyl-4  : 4-die thy  lpyrrom ethene.

H . B u r t o n ,
P o rp h y r in  sy n th e se s . X L III . S y n th e se s  of

6 -e th y lp h y llo p o rp h y r in  a n d  y -m e th y lm e so p o r-  
p h y r in . C h lo ro p o rp h y r in  e4 (p h y llo p o rp h y rin -  
6 -c a rb o x y lic  a c id ) . H . F i s c h e r  and H . K . W e i c h - 
s i a n n  (Annalen, 1931, 492 , 35— 65).—X anthopyrrole- 
carboxylic acid, HON, and HC1 in  E t20-CHC13 
give p-(2-aldehydo-d-methyl-B-ethyl-4:-]ryrryl)propionic 
acid, m. p. 170° (co rr.; all m . p. are corr. unless sta ted  
otherwise) (semicarbazone, m . p . 239°), which w ith 
opsopyrrole and  48%  H B r in  MeOH affords 3 :3 '-  
dimethyl - 4 : 5'- diethyl - 4 '- ¡3 - carboxyethylpyrromethene 
hydrobromide (I), m. p . 187°. The 5-Br-derivative, 
chars gradually about 195°, of th is, formed by  bromin- 
a tion in  AcOH, is brom inated fu rther in 90% H C 02H  
to  B-bromo-% : 3 '-dimethylA-ethyl - 5'- bromoethyl • 4'- p - 
carboxyethylpyrromethane hydrobromide (II), no t m elted 
a t  280°. Fusion of (I), 5-bromo-3 : 4 '-dim ethyl-4 : 3'- 
diethyl-5'-brom om cthylpyrrom etlienc hydrobrom ide 
(III) , and  methylsuccinic acid a t  135— 160° gives 
setioporphyrin, tetram ethyltriethylporphinm onoprop- 
ionic acid I I I  (IV), and  about 1%  of G-ethylphyllo- 
porphyrin  (V) (A, where R = E t)( il /e  ester, m . p. 275°) 
[also obtained from (II) and  (III)]. E t  opsopyrrole- 
carboxylate, AcCl, and  A1C13 in  CS2 afford E t  5- 
acetyl-Z-methylA-eihylpyrrole-2-carboxylate, m. p. 96°,



1 7 4 B R IT ISH  CHEMICAL ABSTRACTS. A.

reduced by N 2H 4,II20  and  N aO E t a t  160° to  4-methyl- 
2 : 3-diethylpyrrole (VI), b. p . 95°/14 mm., which 
w ith HCN and  HC1 in E t20-CHCJ3 gives th e  imine

Men— ¡¡Et

A / -
/  N H  

CH
N H

-CH=
M e i= iE t

M e != l[C H 2]2-C02H

N

N
_ # \
R U M e

CH

(4 .)

hydrochloride, m. p. 183°, of o-aldehydoA-methyl-2 : 3- 
diethylpyrrole, m. p . 70°. (VI), anhyd. H C 0 2H, and 
48%  H B r furnish 3 : 3'-dimethyl-4 : 5 : 4 ':  o'-telra- 
ethylpyrromethene hydrobromide, decomp. 180° (free 
base, m. p . 116°), converted by  B r in  (sun)light into 
a  compound, C19H 27N2B r5, no t m elted a t  280°. The 
crude pyrrom ethene hydrobrom ide from (VI) and 
aldehydo-opsopyrrolecarboxylic acid is brom inated 
in 95%  H C 0 2H  to 5-bromo-4:: 3 '-dimethyl-3 : ‘i'-di- 
ethyl-5'-bromoethyWyrrwhethene hydrobromide, darkens 
a t  220°, no t m elted a t  280° [free base, m. p. 150° 
(uncorr.; dccomp.)], which when heated w ith  5'- 
bromo - 3 : 5 : 3 ' -  trimethyl-4-ethyl-4'-fS-carboxyethyl- 
pyrrom ethene hydrobrom ide and succinic and  m ethyl- 
succinic acids ( 1 : 2 )  a t  135— 170° affords (V) and 
m esoporphyrin V. (V) is converted by 30%  M eOH- 
K O H  in pyridine a t  190—200° into (IV).

o'-Bromo-4 : 5 : 3 '-trim ethyl-3-ethyl-4 ' - p -earboxy - 
ethyl- and 5-bromo-3 : 3'-dim ethyl-4 : 5'-diethyl-4'-(3- 
carboxyethyl-pyrrom ethene hydrobrom ides (VII) 
fused w ith  methylsuccinic acid give mesoporphyrin 
I I  and  y-methyhnesoporphyrin {mcsophyUoporphyrin) 
(V III) {A, where R = -[C H 2]2*C02H) [Me ester, m. p. 
245°, converted (about $) by boiling w ith  18% HC1 
in  0 2 for 3 hr. into mesoporphyrin].

The 5-jBr-derivative, decomp. 228°, of 4-carbelhoxy- 
3 : 4 ' :  5 '-trimethyl-3'-ethylpyrromethene hydrobromide, 
in. p. 208° (from haemopyrrole and E t  2-aldehydo-3- 
m ethylpyrrole-4-carboxylate), fused w ith  (VII) and 
m ethylsuccinic acid gives small am ounts of phyllo-, 
pyrro-, and  (mainly) rhodo-porphyrins; phyllopor- 
phyrin-6-carboxylic acid (cliloroporphyrin e4) is no t 
isolated. Chloroporphyrin e4 (IX ) is unaffected by  
heating w ith  succinic or methylsuccinic acid a t  300° 
for 45 sec., or w ith m ethylsuccinic acid a t  170° for 
2 hr., w hilst th e  Me esters of (V) and (V III) are 
sim ilarly converted into 1 : 3 : 5 :  8-tetram ethyl-2 :4  : 6- 
triethyl-7-p-carbom ethoxyethylporphin and m esopor­
phyrin, respectively. (IX ) is no t affected by boiling 
20%  HC1 in N 2 during 4 hr., w hilst in 0 2 i t  is oxidised 
to  chloroporphyrin e5 (formylrhodoporphyrin) (X) 
(the Me2 ester, prepared by  esterification w ith 
M eOH-HCl, had m. p. 310° and  no t 284°). (X) is 
converted by 18% HC1 in 0 2 into rhodoporphyrin-y- 
carboxylic acid. The (C(y)Me* group (as in A) is 
term ed the  phyllo-principle.

Hsemopyrrolealdehyde and  S 0 2C12 in  E t20  give, 
after hydrolysis w ith H 20 ,  opsopyrroledialdehyde; 
when the  reaction proceeds energetically (no cooling), 
a  compound, m. p. 159°, containing Cl and unaffected 
by  NaO H , results. The m ethene from  aldehydo- 
cryptopyrrolecarboxylic acid and  opsopyrrole is 
brom inated in AcOH to  5'-brorno-'3 : 5 : 3'-trimethyl-

4 ' - ethyl - 4 - p - carboxyethylpyrromethene hydrobromide, 
m . p. about 240° (uncorr.) w ith darkening and sintering. 
An im proved m ethod of prep, of 2 : 3'-dim ethyl-4 : 4'- 
diethylpyrrom ethene hydrobrom ide is given. The 
Me, m. p. 140°, and Et, m. p . 86°, esters of 5-carbeth- 
oxy - 4 - m ethyl - 2 - e thy l - 3 - pyrrylm ethylm alonic acid 
(XI) are prepared by the action of HC1 on E t  4-methyl-
2-ethylpyrrole-5-carboxylate and  Me and E t  m ethoxy- 
m ethylm alonate, respectively. (X I), H C 02H , and 
48%  H B r give a mixture, m. p. 171°, of 3 : 3'-dim ethyl- 
5 : 5'-diethy]-4 : 1'-di-p-carboxyethyl- and -4 : 4'-di- 
Sp-dicarboxyethyl-pyrromethcnc hydrobromides.

H . B u r t o n .
C h lo ro p h y ll s e r ie s . VIII. S tr u c tu r e  of 

c h lo ro p h y ll b . J .  B. C o n a n t ,  E . M. D i e t z ,  and 
T. H . W e r n e r  (J. Amer. Chem. Soc., 1931, 53, 
4436—4448; cf. A., 1931, 1310).—The m ethods 
developed for the  elucidation of the  structure  of 
chlorophyll a have been applied to a study  of chloro­
phyll b (I). The transform ations in  th e  b series 
closely parallel those in  the  a series and  two simple 
rhodins have been obtained from which certain  
functional groups have been removed. The form ­
ation  of semicarbazones shows th a t  a CO group is 
present in  the modified porphyrin ring in  these 
rhodins and  also th roughout the  b series. The 
explanation of allom erisation and the  “ phase te s t ” 
reaction applies to  the b as well as the  a series. A 
varie ty  of evidence thu s leads to  the  conclusion th a t
(I) is a  keto-derivative of chlorophyll a in  which a  CO 
group connects two of the  pyrrole rings in a  modified 
porphyrin nucleus. Pure  rhodin g (II) is best pre­
pared by  ho t rap id  saponification of pure raethyl- 
plueophorbide b (III) [semicarbazone] ; pyrolysis of
(II) in  presence of ta lc  and boiling P h2 gives pyro- 
rhodin g (IV) (acid val. 12-5— 13) and pyrorhodin g- 
porphyrin (V) (acid val. 3); tw o other compounds w ith 
acid vals. of about 1 and  8 are found in  very small 
quantities. (IV) and  (V) were no t isolated as free 
acids, b u t as th e  corresponding M e esters, m . p. 
(block) 235° (semicarbazone) and  228—230°, respect­
ively. R hodin  g Me3 ester yields a semicarbazone.
(II) and K sMo(CN)g give a  rhodin n (Me ester, acid 
val. 18), which is being studied. Dehydrogenation of
(III)  w ith  K 3Mo(CN)8 gives a methyldehydrophseo- 
phorbide b, which was no t isolated in  a  cryst. 
form and on rap id  saponification, gives an  unstable 
rhodin i ; diazom ethane converts th is into th e  Mes 
ester, m. p. 250—252°, of rhodin k, hydrolysed by 
25%  K O H  in M e 0 H -E t20  to  the  Me ester, m. p. 
206°. Pyrolysis of th e  Me ester gives rhodin 1 Me 
ester, m. p. 187°, and porphyrin  11 M e  ester, which 
gives a  M c2 ester, m. p. 185— 187°. H o t saponific­
a tion  of rhodin k Me ester gives rhodin 1 (VI), and 
(C 02K )2; rhodin 1 l f e 2 ester yields a semicarbazone. 
H o t oxidative saponification of (III) gives th e  Me 
ester of (VI) and  a t  least two other rhodins. R eduction 
of (VI) w ith  N 2H 4 and N aO E t gives a sm all q uan tity  
of pyrroporphyrin and possibly rhodoporphyrin. 
Pyrolysis of (III) gives methylpyrophceophorbide b. 
Formulas are proposed for (I), (II), (IV), and  (VI).

C. J .  W e s t  ( 6 ) .
S y n th e tic a l e x p e r im e n ts  in  th e  m o rp h in e  

g ro u p . I .  R . R o b i n s o n  and S. S u g a s a w a  (J.C.S., 
1931,3163—3172).—The blocked hydroarom atic struc-
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turo of the  m orphine-thebaine-sinom enine group of 
alkaloids m ay have its  biogenesis in a union of the  two 
arom atic nuclei of a  base of the  laudanosine type. If 
the union occurs in  such a position th a t  loss of H  w ith 
re-form ation of a tru e  arom atic nucleus is feasible, 
then  an aporpliine alkaloid results. If addition of one 
nucleus to  the  other occurs a t  a  position already 
bearing a  substituen t, then  loss of H  is impossible 
w ithout m igration and a m ember of the morphine 
group is obtained. The phytosynthesis of thebaine 
from a  protothebaine [8-hydroxy-7-m ethoxy-l-(3'- 
h yd roxy-4 '-m othoxy)benzy l-1 : 2 : 3 : 4 -te trahyd ro - 
tsoquinoline] (A) by union of the  nuclei, m igration 
of H , oxide ring form ation, and subsequent tran s­
position of substituents, is discussed. Sinomenine 
can resu lt from a  protosinom enine [6-hydroxy-7- 
m cthoxy-l-(3 '-hydroxy-4'-m ethoxy)bcnzyl-l : 2 : 3 :4- 
tetrahydroisoquinoline] (B). A  and  B  could both 
arise from 2 mols. of 3-hydroxy-4-methoxyphenyl- 
alanine. Prelim inary work on the  sjm thesis of B  is 
now described.

0-Benzyl/sovanillin (I) (improved p rep .; cf. A., 
1930, 785), hippuric acid, Ac20 , and NaOAc a t  100° 
give 2-phenyl-4- (3'- benzyloxy - 4 '- methoxybenzylidene) - 
oxazohne, m. p. 155°, hydrolysed by 10% N aO H  to
3-benzyloxy-4-methoxyphenylpyruvic acid, m. p. 160— 
161°, which is oxidised by  H 20 2 in 2%  K O H  to  3- 
benzyloxy-4-methoxyphenylacetic acid (-(-H20 ), m. p. 
(anhyd.) 125°. (I), M eN 02, N a2C 03, and  N H 2Me,HCl in 
E tO H  afford <>> - nitro - 3 - benzyloxy - 4 - methoxystyrene, 
m. p. 127— 128°, reduced electrolytically to  (3-3-benzyl- 
oxy-4-m ethoxyphenylethylam ine (II) [II oxalate, m. p. 
161°; hydrochloride, m. p. 166° (softens a t  162°)].
(I) and CH2(C02H )2 in  pyridine and  piperidine give 
O - benzylhesperetic (3 - benzyloxy - 4 - methoxycinnamic) 
acid, m. p. 179— 180° (accompanied by the corre­
sponding styrene), reduced to  O-benzyldihydrohesperetic 
acid, m. p. 121— 122° (the Me ester, m. p. 64°, is best 
prepared by benzylating Me d ihydrohesperetate); the  
amide, m. p. 142°, could no t be converted into (II) 
by the H ofm ann m ethod. O-Benzylhomoisovanillyl 
chloride and  (II) give 0-benzylhomoisovanillo-$-3- 
benzyloxy-4-methoxyphenylethylamide, m. p. 118°, 
which could no t be cyclised. O-Benzylhomoisovanillo- 
$-methoxy-$-veratrylethylamide, m. p. 124°, obtained 
from the  above chloride and m ethoxyam inoethylvera- 
trole (prep, from co-nitro-3 : 4-dim ethoxystyrene by 
addition of MeOH and subsequent reduction given), is 
cyclised by  POCl3 in PhMe to 6 : 7 -dimethoxy-l-{3'- 
benzyloxy-4'-methoxy)benzylisoquinoline (III), m. p. 
112— 113° (picrale, m. p. 192°; methiodide, m. p. 
230—231°), and some of the  3'-Aydroxy-derivative 
(i'-de-O-methylpapaverinc), m . p. 181—-182°. The

m ethosulphate of (III) is 
hydrolysed by  aq. Ba(OH)2 
to  anhydro-Q-hydroxy-I-methoxy-
l-(3 '-benzyloxy-4'-metlioxy)benzyl- 
isoquinoline methohydroxide (an­
nexed formula), m. p. 239—240°, 
which w ith  HC1 gives a metho- 
chloride, m . p. 242°, reduced 
cataly tically  (P t0 2) in  90% E tO H  
to  a  product which is debenzyl- 

ated to  protosinomenine (not y e t obtained cryst.).
H .  B u r t o n .

Synthetic experiments in the morphine group.
II. Derivatives of diphenyl ether. R . R o b i n s o n  
and  S. S u g a s a w a  (J.C.S., 1931, 3173—3176).— 
Possible interm ediates in  the  synthesis of 3 : 3'-oxido- 
di-(p-m ethoxyphenylalanine) are described. 2 :2 '-  
D im ethoxydiphenyl ether (I) (improved p ro p .; cf.
A., 1906, i, 258) is converted by  th e  G atterm am i 
m ethod into 2 : 2'-dimethoxy-5 : 5'-diformyldiphenyl 
ether (II), m. p. 136° (dioxime, m. p. 192°), also 
prepared from isovanillin, 2-bromoanisaldehyde, Cu- 
bronze, K 2C 03, and  pyridine a t  190°. The yields of
(II) are poor. (II), hippuric acid, Ac20 , and NaOAc 
a t  100° (bath) give dianhydro-(2 : 2'-dimethoxy-6 : 5'- 
diformyldiphenyl ether) bis-2-phenyloxazolone, m. p. 
223—225°. (I) and  H N 0 3 (d 1-42) in AcOH afford 
some 5 : 5'-dinitro-2 : 2'-dimethoxydiplienyl ether, m. p. 
174°; the N H 2 groups in the  corresponding diamine 
could not be replaced by CN. The K  salt of E t  iso- 
vanillate heated  w ith 2-bromoanisaldehyde, Cu-bronze, 
and  Cu(OAc)2 a t  170— 180° gives, after hydrolysis with 
E tO H -K O H , 2 : 2'-dimethoxy-5-formyl-5'-carboxydi- 
phenyl ether, m. p. 212° (sinters a t  208—209°).

H. B u r t o n .
Chromanoquinoline derivatives. J . A lgar and  

T. A. M ’Cullagh  (Proc. R oy. Irish  Acad., 1931, 40 ,
B, 84—89; cf., A., 1929, 349).—o-Hydroxybenzyl- 
idoneacetophenone, o-nitrobenzaldehyde, and HC1 in 
E tO H  give o-nilroberizylideneflavanone, m. p. 155-5— 
156-5°, reduced in AcOH w ith SnCl2 and  HC1 to  2 : 5- 
{2-phenylchromano-‘i  : 4)-quinoline, m. p. 178— 179° 
(yield 40%). Similarly, o-hydroxyanisylideneaceto- 
phenone gives o-nitrobenzylidene-4'-methoxyjlavanow, 
m. p. 149— 150°, and  2 : 3-(2-anisylchromano-3 : 4)- 
quinoline, m. p. 165— 166° (yield 50% ), w hilst o-hydr- 
oxypiperonylideneacetophenone gives o-nitrobenzyl- 
idene-3' : 4'-methylenedioxyflavanone, m . p. 179-5—
180-5° (yield 70%), and  2 : 3-(2-piperonylchromano- 
3 : 4)-quinoline, m. p. 177— 178° (small yield).

A. A. L e v i .
Constitution of benzfurazan and benzfurazan 

oxide. D. L. H a m m i c k , W . A. M. E d w a r d e s , and 
E . R . S t e i n e r  (J.C.S., 1931, 3308—3313).—Benz- 

furazan oxide (I) w ith B r in  CS2 gives 
Y two isomeric fonns, m. p. 170° and

m. p. 117° of tetrabromotetrahydrobenz- 
| j% % -0 furazan oxide, both  converted by aq.

K O H  in to  the  same dibromofurazan 
(I-) oxide, m. p. 132° (II). Similarly, benz­

furazan [by reduction of (I) w ith 4%  K O H  in MeOH] 
affords tetrabromotetrahydrobenzfurazan, m. p. 147°, 
converted into dibromobenzfurazan, m. p. 113°, 
identical w ith a specimen obtained by reduction of
(II) w ith N H 2OH. These results indicate a  quinonoid 
structure  (I) for benzfurazan and  its  oxide as origin­
ally  suggested by Green and Rowe (J.C.S., 1912,101, 
2452), a view which is confirmed by determ inations 
of the parachor of benzfurazan, 252-2, its  oxide, 274-3, 
and  tolufurazan oxide, 311-4. The form ation of the  
same furazan oxide from o-nitroazoimide or o-nitro- 
aniline substitu ted  in  th e  4- or 5-positions m ay be 
due to  the  conversion of an unstable oxide in to  a 
stable isomeride through the  s-o-dinitroso-form in 
th e  liquid sta te . J .  W . B a k e r .

Isatogens. VIII. Isatogens from 4 : 6-di- 
nitro-m-xylene. P. R u g g l i  a n d  R .  T h o u v a y

OMe
c im p h - o /
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(H eir. Chim. A cta, 1931, 14, 1256— 1265).—The di- 
chloride (I), m. p. 181°, and tetrachloride (II), m , p. 
158°, of 4 : 6-dinitro-l : 3-distyrylbenzene (III) (this 
vol., 56) are converted by  boiling pyridine into 4 : 6- 
diniiro-3-styryl-l-a.-chIordstyryl-, m . p. 181°, and  4 : 6- 
dinitro-1 : 3-di-a-chlorostyryl-benzene (IV), m. p. 145°, 
respectively. W hen a  solution of (H) in  cold pyridine 
is exposed to  sunlight or ultra-violet light, 6-nitro-
2-phenyl-5-a-chlorostyrylisatogen (V), m. p. 243°, is 
produced after 3— 10 days; a  trace of (V) is also 
formed during th e  prep, of (IV). (V) is converted
by  N H 2-NHPli in  E tO H  into Q-nitro-2-phenyl-S-a- 
clilorostyrylhidoxyl, in. p. 203°. (I) is converted [as
(II)] in to  Q-nitro-2-phenyl-5-styrylisatogen (VI), m . p. 
233—234°, chlorinated in  C2H 2C14 to  (probably) the  
5-^-chloroslyryl derivative, m . p . 247°. The tetra- 
bromide, m. p . 206°, of (H I) and  boiling pyridine give 
4 : 6-dinitro-3-styryl-l-<x.-bromostyrylbenzene, m. p . 173°, 
convertible [as (if)] into (VI). (IV) is stable to  light 
■when dissolved in  pyridine. H . B u r t  ox.

M o n o a ry lg u a n id in e s . I I I .  B e n z th ia z o ly l-  
g u a n id in e . G. B. L. S m i t h , C. W . M a s o n , and It. H . 
C a r r o l l  (J. Amer. Chem. Soc., 1931, 53, 4103—- 
4109; cf. A., 1929, 11S6).—o-NH2-C(!H 4-SlI (Zn salt) 
and  dicyanodiam idine in  95%  E tO H  and  conc. HC1 
give th e  hydrochloride, m. p . 239—241°, of benzothi- 
azolylguanidine (I), m. p. 175— 176° (Ac2 derivative; 
sulphate, m. p. 294— 295°; nitrate, m. p . 236—239°; 
•picrate, m. p. 280— 289°). Crystallisation of (I) from 
H 20  b y  cooling rapidly  gives an anhyd. (plates) form, 
h r  p . 175— 176°, w hilst slow crystallisation gives a 
monohydrate, m . p . 175—176°; erystallographic d a ta  
are given for the  several forms of (I). Potentiom etric 
t itra tio n  shows th a t  (I) is a  very weak base. The 
th ird  crvst. modification, obtained when th e  m olten 
base is supercooled, is believed to  be a tautom eric 
form of (I). C. J .  W e s t  (b).

Search , fo r  try p a n o c id a l a c tiv ity . D e riv a tiv e s  
of d e h y d ro th io -p - to lu id in e su lp h o n ic  a c id  a n d  of
3 -a m in o c a rb a z o le d isu lp h o n ic  a c id . G. T. M o r ­
g a n  and  J .  G. M i t c h e l l  (J.C.S., 1931, 3279— 
3283).—R eduction of th e  N a  + 3 H 20  sa lt of
3-nitrobenzoyldehydrothio-p-toluidinesulphonic acid 
[by m -N 02-C6H 4*C0Cl and  N aO H  on dehydrothio- 
p-toluidinesulphonic acid (I)] w ith  Fe and  very dil. 
HC1 gives the corresponding 3-amino-acid, + H 20 . 
This is converted by C0C12 in  aq. N a2C 03 suspension 
into the  «rado-derivative, purified as its  N a  -j-5H20  
salt. (I) sim ilarly gives ureidodehydrothio-p-toluidine- 
sulphonic acid (Na + 6 H 20  salt), w hilst sulphode- 
hydrothiotoluene-p-arsinic acid (Na salt) is obtained 
by  the B a rt reaction. R eduction of th e  Ca sa lt of
3-nitrocarbazoledisulphonic acid (best obtained b y  
sulplipnation of 3-nitrocarbazole w ith conc. H 2S 0 4 
a t  70—75°) w ith  F e  and  very dil. HC1 gives the
3-amino-acid (H) in  poor y ie ld ; therefore th e  reduc­
tion  product was trea ted  directly  w ith  2-uitro-p- 
toluoyl chloride and  N aO H  to  give 3-(3'-nitro-4/- 
mcthylbenzamido)carbazoledisulphonic acid (H I) (Na 
salt), sim ilarly reduced and converted by 
m -N 02,C6H 4,C0Cl into 3-(3'-3"-nitrobenzamido-H- 
methylbenzamido)carbazolcdisulphonic acid (IV) (Na 
salt). R eduction of I I I  w ith FeCl2 and  N aO H  and 
of (IV) w ith  F e and very dil. HC1, and subsequent

phosgenation gives, respectively, ureido-3-(3'-amino- 
i'-methylbenzamido)- (Na salt) and  -3-(3'-3"-araino- 
benzamidoA'-mdhylbenzamido)- (Na salt) -carbazoledi- 
sulphonic a c id ; ureido-3-aminocarbazoledisulphonic 
acid (Na salt) is sim ilarly prepared from C0C12 and
(II). None of these derivatives exhibits trypanocidal 
ac tiv ity . J .  W . B a k e r .

T h ia z in e s . I . S y n th e se s  in  th e  p  e r in a p h th o -  
m -th ia z in e  g ro u p . M. T. B o g e r t  and  J .  H. 
B a r t l e t t  (J. Amer. Chem. Soc., 1931,53,4046— 4057). 
—R eduction of 1 :  8-C1O2S-C10H b-NO2 by  SnCl2 and 
HC1 in AcOH gives 79%  of 8-thiol-a.-naphthyiamine 
chlorostannate ( I ) ; if the  reaction product is refluxed 
for 6—7 m in., th e  product is th e  additive compound 
•of SnCI4 and  S-thiolacet-a-naplithalide (II), which is 
more stable th a n  (I). (II) in  E tO Il-N aO H , or, 
better, in  AcOH-NaOAc w ith  Ac20 , gives 2-methyl- 
pennaphthothiazinc (H I), m . p . 96-5—97-5° (all m . p. 
are corr.), in  yields of 15 and  93% , respectively. ( I l l )  
and  PhCHO in  E tO H -N aO H  give 45%  of th e  2 -styryl 
derivative, m. p. 132— 133°. (H I), o-C6H 4(CO)20 , 
and  ZnCl2 give 27%  of the  plithalone, amorphous, 
m. p. 173-5— 174-5°, which w ith  conc. H 2S 0 4 affords 
a  pale brown analogue of quinoline-yellow; th is dyes 
wool a brigh t yellow and  resembles its  analogue in  
fastness to  light, laundering, and  bleeding. (I), 
decomposed w ith  AcOH and NaOAc and  trea ted  w ith
o-N 02-CgH 4-COC1, gives a m ixture of the  NS-di-o-niiro- 
benzoyl (IV), m. p. 185-5— 186-5° (decomp.), an d  the 
N(?) -o-nitrobenzoylderivatives,am orphous,m .p .about 
225° (decomp.), of 8-thiol-a-naphthylam ine; either deriv­
ative w ith AcOH and  NaOAc gives 2-o-nitrophenylpeTi- 
naplithothiazine, m . p. 166— 168°, reduced by  SnCl2 and 
HC1 in  E tO H  to  th e  o-emwzo-derivative, m. p. 154— 
154-5° [also form ed byreductionof(IV )]. TheNS-di-m- 
nitrobenzoijl (V), m. p . 185-5— 186-5° (decomp.), and 
-di-p-nitrobcnzoyl derivatives, m. p . 248—249° (de­
comp.), of 8-thiol-a-naphthylam ine are prepared 
sim ilarly from  (I), or, better, from (II). (I), AcOH,
NaOAc, and  m -N 02-CGH 4-COCl a t  60° give 55%  of
2-m-nitrophe)iylpennaphthothiazine, m . p . 1S2-5— 
183°, also form ed from  (V), NaOAc, and  AcOH, 
reduced to  th e  2-m -aminophenyl derivative, m. p.
148— 149°. 2-p:Nitro-, m. p . 208-5—209°, and  2-p- 
amino-phenylpevinaphthothiazines, m. p. 143— 143-5°,. 
are also prepared. 2-m-, m. p . 186°, and  2-p-, m . p . 
217—219°, -hydroxyphenylpcvinaphthothiazines are 
prepared by  th e  diazo-reaction. Chloramine-yellow 
dyes are prepared from th e  m- and p -N H 2-derivatives 
and  th e ir dyeing properties tested . In  m ethod of 
synthesis, structure, and  properties, these new 
products resemble th e  benzthiazoles.

C. J .  W e s t  (b).
M ic ro c h e m ic a l d e te rm in a tio n  of n ic o tin e  in  

p re se n c e  of p y r id in e  a n d  i t s  d e r iv a tiv e s . R . 
H o f m a n n  (Mikrochem., 1931, 10, 53—56).—A sa tu r­
a ted  solution of hydroxotrithiocyanatodiam m ino- 
ehromic acid gives a  characteristic cryst. pp t. w ith a 
neu tra l or slightly  acid solution of n ico tine ; th e  reac­
tio n  is sp. in  presence of 3 tim es th e  q u an tity  of 
pyridine, lutidine, or picoline, or 9 tim es th e  quan tity  
o f collidine, and  th e  sm allest q u an tity  of nicotine 
which can be detected is 0-157 microg. N a silico- 
tu n g sta te  norm ally yields amorphous pp ts. w ith
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alkaloids, b u t if a solution of tho sa lt is added to  a 
nicotine solution of such concn. th a t  slight tu rb id ity  
only is produced, and a  crysta l of NaCI is then  in tro ­
duced, a characteristic cryst. p p t. separates w ithin
5—10 n iin .; th e  lim it of sensitiv ity  is 0-4 microg. 
Pyridine yields sim ilar crystals, which, however, m ay 
be differentiated by using polarised light. The m ethyl- 
pyridines do n o t form characteristic ppts.

H . P . G illbe .
A lk a lo id s  of to b a c c o . M. E h r e n s t e i n  (Arch. 

Pharm ., 1931, 2 6 9 ,  627—659).— “ Nicoteine ” (A., 
1901, i, 339), from ex trac ts  of K entucky tobacco, is a 
m ixture of nomicotine (I) and Z-2-(p-pyridyl)piperidine
(II), separated  by distillation, and  fractionation of the  
picrates. Previous specimens of (I) (A., 1930, 1444) 
were p a rtly  racemised or impure. (II) is possibly 
identical w ith anabasine (A., 1931, 49S). (I), b. p . 
130-5— 13T3°/11 mm., misciblc w ith  H 20 , [a]® —17-7° 
(base), +9-19° (in Ar-HCl) [dipicrate, in. p. 191— 
192°; dipicrolonate, m . p . 250—252° (decom p.);
-carbamide, m. p. 167— 170°; -phenylthiocarbamide, 
m. p. 176—177-5°], gives nicotine m ethiodide on 
exhaustive m etliylation, nicotinic acid when oxidised 
with H N 0 3, and  2-(3-pyridyl)pyrrole, m . p . 100— 102°
(picrate, m . p . 202—203°), when dehydrogenated by 
P t-asbestos a t  320—330°. (II), b. p . 137— 138-5°, 
[<x]jf5 -7 2 -5 9 °  (base), —14-69° (in A-HCl) [dipicrate, 
m. p. 201—204-5°; dipicrolonate, m. p . 233—235° 
(decom p.); -carbamide, m . p. 182— 185°; -phenylthio- 
carbamide, m. p. 162— 164°], w ith  ho t conc. UNO., 
gives 1-nitro-2 : 3'-dipyridyl, m . p . 154-5— 155°, and 
nicotinic a c id ; w ith  K O H  and M el in.M eOH i t  yields 
l-2-($-2)yridyl)-Tii-methylpiperidine methiodide, m. p. 
212—2i4° a fte r decomp, from 209°, and  w hen de­
hydrogenated 2 :3 '-dipyridyl, b. p. 158— 160°/19 mm., 
insol. in H 20  [picrate, m. p . 168— 170° (once obtained 
with m . p. 148— 151°; lit. 149°); picroloixale, m . p.
243—244-5° (decomp.)]. 3 : 3'-D ipyridyl is sol. in  
H20  and  has b. p. 173— 175°/70 mm. (picrate, new 
m. p. 235—236°). W hen k ep t w ith  M el in MeOH,
(II) gives th e  im pure N -J ie  derivative (III), b. p.
135— 138°/18 mm. [dipicrate, m. p. 213—214°; d i­
picrolonate, am orphous, m . p . 230—231° (decomp.)], 
and an oil, from which by  trea tm en t w ith K O H  and 
distillation a  little  (III) was obtained.

R .  S. C a h n .
B e rb e r ru b in e , p a lm a tru b in e , a n d  s im i la r  

c o m p o u n d s . IV . A lk a lo id s  of c o lu m b a  ro o t .
K. F e i s t  and W . A w e  (Arch. Pharm ., 1931, 2 6 9 ,  
660—678; cf. A., 1925, i, 830).—Even when washed 
with alkali, palm atine contains jatrorrh izine and  a 
phenolic base, C20H 1!)O4N  (hydriodide, m . p. 228°), 
reduced by  Zn and H 2S 0 4 to  an am orphous, phenolic, 
te rtia ry  base, m . p . 135— 137°. Palm atine gives a 
thiocyanate, m. p. 210° (decomp.), and perchlorate, 
m. p. 262° (deeomp.). Palm atine chloride, -when 
heated alone or in  petroleum  (b. p . above 200°) a t  190°, 
gives palmatrubine (I), m. p. ab o u t 300°, converted 
by M el a t  100° into palm atine iodide, and  by  HC1 and 
H I into 9-hydroxy-2 : 3 : 10-trimethoxyprotoberberinium 
chloride and. iodide (m. p. of th e  la tte r  224—228°), 
respectively. W ith  Zn, dil. H 2S 0 4, and AcOH (I) 
gives the  7 : 8 :  13 : 14-tetrahydro-base, m. p . 150° 
(lit. 148— 149°), and  w ith  E t I  or NaO H  and Me2S 0 4 
affords 2 : 3 :  10 - Irimethoxy-D-ethoxyprotoberberinium

iodide, m . p . 227—230° (decomp.), w hich a fte r con­
version into the n itra te  is reduced by Zn, dil. H 2S 0 4, 
and  AcOH to  the  7 : 8 : 13 : 14-tetrahydro-base, m. p. 
116° (lit. 115°). Jatrorrh izine chloride when heated 
a t  190° in  an atm . of C 02 gives jatrorrhizrubine, re­
duced as usual to  3 : 9-dihydroxy-2 :1 0 -dimethoxy- 
7 : 8 : 13 : l4-(etrahydroprotoberberine, m . p. 164°. 8- 
Phenyldihydroberberine, m . p. 196° (lit. 195°) (modi­
fied prep.), when oxidised by Hg(OAc), in AcOH and 
trea ted  w ith HC1, affords 8-phenylberberine chloride, 
m. p. abou t 270° (decomp.) [iodide, m. p. 276° (de­
comp.)], reduced to  8-phenyltetrahydroberberine, m. p. 
222°, and converted by  heating a t  250° in an atm . of 
C 02 in to  MeCl and 8-plwiylherberrvbine, m. p. 173° 
(hydrochloride). Palm atine chloride and ho t aq. NaO H  
give dihydropalm atine and oxypalm atine, and the  
following substances were sim ilarly obtained : oxy- 
and  dihydro-berberine; \Q-niethoxy-3-elhoxy-2 : 3- 
methylenedioxy-1 : 8-dihydroprotoberbtrine, m. p. 151— 
153°, and  its  8-Ieto-dcrivative (II), m. p. 170°. Oxy- 
berberine, when heated w ith HC1 and  AcOH for 10 
min., yields 9-hydroxy-8-keto-10-methoxy-2 : 3-methyl- 
enedioxy-7 : 3-dihydroproloberberine [9-EtO derivative 
of (II)], m. p. 248°. 10-M ethoxy-9-ethoxy-2:3 - 
m ethylenedioxyprotoberberinium  chloride gives the 
corresponding rubine when heated  a t  200°, b u t 
“ ruboxyberberine E t  e th er ” and  HCl-A cO II give a 
substance, m. p. 320°. 2-Ethoxy-m -cresol, prepared 
from  3-nitro-o-cresol by  w-ay of 3-nitro-2-ethoxy- 
toluene and  2-ethoxy-m -toluidine (modified preps.), 
w ith  Me2S 0 4 and 10% aq. K O H  gives 3-methoxy-2- 
ethoxytoluene, b. p. 98— 103°/20 mm., which w ith 
AcCl and  A1C13 in  CS2 a t  50—60° affords 1-aceto-3- 
methoxy-2-ethoxytoluene [methoxyethoxyacetophenone\ 
(PH), b. p . 170— 180°/20 mm. (oxime, m. p. 123°; 
semicarbazone, m . p . 149°, solidifying on fu rther h ea t­
ing and  rem elting a t  231°), oxidised by  N aO I to  
a  methoxyethoxytoluic acid, m. p. 115°, fu rther oxidised 
b y  alkaline K M n04 to  4-m ethoxy-3-ethoxyphthalic 
acid and  tw o acids, m. p. 246° and  183°. The same 
three acids were obtained when (III) was trea ted  w ith 
alkaline K M n04 and  the  resulting kelo-acid, C12H 140 5, 
m . p. about 130°, was fu rther oxidised w ith  KM n()4.

R . S. C a h n .
C o n fig u ra tio n  of o p tic a lly  ac tiv e  a -p h en y l- 

e th y la m in e  a n d  of b a s e s  of th e  ty p e  of la ú d a n ­
o sm e  a n d  te tra h y d ro b e rb e r in e .  W. L e i t h e  (Ber., 
1931, 6 4 ,  [B], 2827—2S32; cf. A., 1930, 1049).— 
Successive n itra tion , reduction, diazotisation, and 
trea tm en t w ith  boiling H 20  of Z-iV-benzoyl-a-phenyl- 
ethylam ine followed by oxidation w ith C r03 in  AcOH 
leads to  alanine, isolated as Z(-{-)-benzoylalanine, 
identical w ith  th a t  prepared from natu ra l Z(+)- 
alanine. (—)-oc-Phenylethylamine has therefore the  
Z-configuration. D eterm ination of the  configuration 
of bases of laudanosine and canadine type w ith respect 
to  Z(-{-)-alanine is justifiable, since th e  asym m etric 
centres in  th e  compounds are sim ilarly constructed, 
all including a  I I  atom , a CcH 3 nucleus, an amine- 
like N, and  a  Me residue. D irect degradation is 
impossible and  comparison is m ade of th e  effect of 
sa lt form ation and neighbouring mols. (solvent) on 
optical activ ity . The sp. rotations of Z-phenylethyl- 
am ine, Z-N-ethylphenylamine, Z-l-m ethyltetrahydro- 
tsoquinoline, Z-protolaudanosine, and  Z-tetrahydro-
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protoberberine in  substance, in cycZohexane, CHC13, 
and E tO H , and as sa lt in  H 20  are recorded. The 
following configurations are assigned in  th e  sense of 
th e  W ohl-Freudenberger sy s tem ; the  opium bases 
Z(in CHCl3+)-laudanosine, Z(+)-codamine, d ( - ) -  
laudanidine : Z(—)-canadine from  Hydrastis canaden­
sis ; the  Corydalis alkaloids cZ(+)-tetrahydropalm- 
atine, (Z(-j-)-corypalmine, d (+ )-canadine, and a(-f-)- 
tetrahydrocoptisine : Z(—)-sinactine from Sinonienimn 
acutum. H . W re n .

Action of ozone on de-AT-methyldihydrocodeine.
I .  E . S p e y e r  and  K . K o u l e n  (Bcr., 1931, 64, [JB], 
2815—2S19).—De - N  - methyldihydrocodeine hydro -
chloride in  H 20  is transform ed by 0 3 into “ cZe-N- 
methyl-1 : S-dihydrocodizal-3-methyl ester ( I ; R = H ,

R '= O H ), m. p. 205—206°, 
[<x] -1 0 1 -4 °  in  dil. AcOH
(oxime, decomp. 220°; hydr- 
iodide, slow decomp. 250°; 
melhiodide, decomp, above 
290°; Ac derivative and 
its  hydriodide, m. p. 234— 
235°). In  presence of 
colloidal P d  and  2%  AcOH 
th e  ester is hydrogenated 
to  cZe-N-methyi-i : 5 : 7 : 8-
telrahydrocodizal - 3 - methyl 

ester, m. p . 175— 176°, [«]>; -5 6 -8 °  in dil. AcOH. 
The dihydro-ester is oxidised by N a2Cr20 7 and  5%  
AcOH to  de-'H-methyl-l: S-dikydrocodizonal-S-meihyl 
ester” ( I ;  R + R '= 0 ) ,  m . p. 172°, [a]« -1 8 -0 °  in 
dil. AcOH (hydrochloride, slow decomp, above 268°).

H . W r e n .
Lupin alkaloids. V. G. R . C l e m o , G. R . 

R a m a g e , and R .  R a p e r  (J.C.S., 1931, 3190—3200).— 
Prolonged in teraction  of Me lupiniuate and  N 2H 4,H 20  
a t  100° gives lupininhydrazide, m. p. 1 IS— 119°, con­
verted by am yl n itrite  in  E tO H -H C l into the  hydro­
chloride, m. p. 277—278° (decomp.), of methylnor- 
lupinanylurethane, b. p. 125— 128°/1 mm., which w ith  
conc. HC1 affords aminonorlupina ne (I), b. p. 73—75°/ 
1 mm. (I) and H N 0 2 give (mainly) d-norlupinene (II), 
b. p. 40—4 3 °/l m m ., [a]D +33-7° in  COMe2 [picrate, 
m . p . 175°; methiodide, m. p. 308—310° (decomp.)], 
some hydroxynorlupinane, b. p. 68—72°/l m m ., and 
other bases, b. p. 100— 120°/1 mm. [a picrate, 
C15H ,70 3N3,C6H 30 7N3, m . p. 207—208° (decomp.), is 
isolated]. Catalytic reduction (Pd-charcoal) of (II) 
in  AcOH affords norlupinane, b. p. 43—45°/l mm. 
(a= 0 ), identical w ith  th e  base obtained (A., 1931, 499) 
by distilling lupininic acid w ith soda-lime. 1-Keto- 
octahydropyridocoline, CH2Cl-C02E t, and N aN H 2 in 
E t.,0  give E t [3-l-octahydropyridocolylglycidate, b. p. 
152°/0-l m m .; the  free acid (or the  corresponding 
aldehyde by  loss of C 02) could no t be isolated. E t  
pipericlinc-2 : 3-dicarboxylate, CH2B rC H 2-CH2-CN, 
and Iv2C 03 a t  100° (bath) afford, a fter trea tm en t w ith 
E tO H -H C l, El y-2 : 3-dicarbethoxypiperidinobutyrate, 
b. p. 160— 166°/0T mm. This undergoes the  Dieck- 
m ann reaction; the  resulting product after hydro­
lysis w ith HC1 (loss of C 02), Clemmensen reduction, 
and  esterification (MeOH) gives M e octahydropyrido- 
coline-l-carboxylaie (III), b. p . 102— 105°/0-5 mm. 
(picrate, m. p. 187°). If the  above product is hydro­

lysed and then  esterified a  considerable am ount of 
1-keto-octahydropyridocoline (IV) [semicarbazone, 
m. p. 230° (lit. 215°)] is obtained in  addition  to  Me
9-keto-octahydropyridocoline-l-carboxylate. Octa- 
liydropyridocoline does no t occur in cis- and trans­
forms, since th e  same product is produced by reduction 
of (IV) (occurring as a  by-product) irrespective of the  
configuration of the  starting  m aterials. Me lupinhiate 
heated  w ith aq. N H 4 d-brom ocam phorsulphonate 
furnishes th e  cryst. M e lupininate d-bromocamphor- 
sulphonate, m. p. 171— 173°, w hilst (III) does not 
react. R eduction (Bouveault) of (III) gives an  oil 
which affords a non-cryst. ta r tra te , w hilst lupinine 
furnishes a d -tartrate, m. p. 171°. These results show 
th a t  lupinine does no t possess th e  struc tu re  assigned 
by  K arrer et al. (A., 1929, 200).

O xidation of oxylupanine w ith  aq. K M n04 a t  40— 
50° gives a  substance “ A ,” C16H 220 3N2, m. p. 212°, 
hydrolysed by aq. Ba(OH)2 a t  270° to  g lutaric acid, 
a compound (V), C10H 20O4N 2, a substance (VI) (picrate, 
m. p . 231°), and a  "trace of a  compound (picrate, 
decomp. 290°). G lutaric acid, (V), and  (VI) are also 
formed from  oxylupanine and aq. Ba(OH)2 a t  270°. 
The substance recovered when “ A  ” is trea ted  w ith 
S 0 2 in H 20 , the  solution boiled, and then  evaporated, 
has th e  same composition as “ A ,” b u t shows a  vari­
able m. p. (144— 157°). A small am ount of compound 
“ B ,” m . p. 233°, isomeric w ith “ A ,” is produced as 
a by-product in the  oxidation of lupinine (cf. A., 1928, 
1030). A p a rtia l struc tu re  is suggested which explains 
th e  introduction of O w ithout loss of H  (as in  the  form ­
ation  of “ A  ” ). H . B u r t o n .

New A co n itu m  alkaloid. R . M a j i m a  and S. 
M o r i o  (Proc. Im p. Acad. Tokyo, 1931, 7, 351— 352). 
—A new* alkaloid, lucidusculine, C24H 370 4N, has been 
isolated from  A. lucidusculum. The base and  m ost of 
its  sa lts, in  con trast to  th e  known Aconitum  alkaloids, 
is cryst. and has greater optical activ ity . I t  com ­
bines w ith  M el, forms a  p icrate, and  w ith  K O H - 
E tO H  loses an Ac group, forming luciculine, 
C22H 350 3N ,H 20 , from which th e  H aO cannot be 
abstracted . Lucidusculine has no OMe-group, b u t 
probably 2 OH and  a NMe groups. I t  is suggested 
th a t  th e  compound, C22H 310 2N ,H 20  obtained from 
atisine by Jo w e tt (J.C.S., 1896, 69, 1518) is probably 
related  to  luciculine. E. R . S h a w .

Formulae of three opium derivatives. D. B.
D o t t  (Pharm . J . ,  1931, 127, 520—521).—Cryst. 
codeine sulphate does no t ordinarily effloresce and 
the anhyd. salt gains 3H 20  in air, whereas th e  corre­
sponding ethylm orphine salt gains 5H 20 . E thy l - 
m orphine m ay be distinguished from codeine by the 
cryst. pp t. which is form ed when 0-1 g is dissolved in 
H 20 , 8 c.c., and  shaken w ith 4 drops of conc. aq. 
K 0 H  (codeine : no ppt.). Cryst. cotam ine hydro­
chloride, C12H 130 3N,HC1,24H20 , becomes anhyd. 
a t  98°. The" m. p. (130°) of cotarnine should be 
determ ined quickly, as the  alkaloid m elts slowly a t 
tem p, lower th an  100°, possibly due to  oxidation.

E . H . S h a r p l e s .
Strychnine and brucine. XIV. Oxidation of 

hexahydro strychnine. L. H . B r i g g s  and  R. 
R o b i n s o n  (J.C.S., 1931, 3160—3163).—Oxidation of 
hexahydrostrychnine (improved p rep .; cf. A., 1927,

CHO
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1208) w ith  C r03 in  dil. H 2S 0 4 a t  10—80° gives 22% 
of an acid (I), C21H 220 4N 2 (+ 2 H 20 ), n>- p. 281—-282° 
(decomp.), [a]'* +10-73° in  1% HC1 [methosulphale, 
not m elted a t  318°; metliiodide, m. p. 2S0—287° 
(decom p.); methochloride, darkens a t  280° and  begins 
to m elt a t  320°], which m ay resu lt from the  change 
C § |h 19ON (CH-GH) (CH2-OH NH) (Me) — > 
ClvH lnON(CH-CH)(CO-N)(C02H). The changes in ­
volved m ay bo more complex, since (I) does no t 
exhibit th e  usual strychnine colour reaction w ith 
H 2S 0 4 and  a  dichrom ate. (I) probably contains the 
original lN(a)-CO-CH2- group of strychnine, since i t  
gives a benzylidene derivative (picrate). The acid, 
C2xH220 4N 2, described by  Leuclis (A., 1931, 242) is 
probably C21H 2G0 4N 2; i t  is reduced catalytically  (Pd- 
charcoal) to  (I), which is identical w ith the acid, 
C21H 240 4N 2, prepared by  Leuchs and  Beyer (A., 1931, 
1312). ~ H . B u r t o n .

S tryeh n o s  alkaloids. VI. Typical colour re­
actions. H . W ie l a n d ,  P . C a lv e t ,  and W. W. 
M o y e r  (Annalen, 1931, 4 9 1 , 107— 110).—All deriv­
atives of vomicine in  which the original lactam  ring 
has been opened (except bromo- and bromodihydro- 
vomicinic acids) are oxidised by  C r03 in dil. acid to  
dyes, which are postu lated  as diphenoquinoncdi- 
imonium d icarboxylates; the  failure of the  above B r 
derivatives to  undergo th is  change is due to  the  
p-configuration of th e  B r atom  and •NH* group. The 
above also applies to  the  analogous strychnine deriv­
atives b u t no t to  th e  brucine compounds (OMe group 
para to  -NH-). The dyes are reduced to  colourless 
interm ediates which, when warm ed (lactamisation) 
w ith the  dil. acid, afford lactam s (when possible) of 
the corresponding benzidine dicarboxylates. The 
original mol. is doubled during the  process. Thus, 
vomicinic acid and C r03 (=  20) in  cold V-HC1 give a 
violet dye (not isolated), reduced by  S 0 2 or Zn d ust 
to didehydrovomicine (divomicyl) (I), C44H 4G0 8N 4, no t 
m elted a t  320° (darkens a t  250°); FeCl3, B r-H 20 , 
and H 20 2 can be used instead  of C r03. (I) is no t
re-oxidised to  the  violet dye, b u t the solution obtained 
by hydrolysis w ith E tO H -K O H  is readily  autoxidised 
(blue coloration). S trychnidine is converted through 
a  red  dye in to  didehydrostrychnidine (dislrychnidyl), 
C42H 4G0 2N4, n o t m elted a t  320°, re-oxidised to  the  
dye. Tetrahydrostrychnine gives a brownish-red dye 
convertible in to  didehydrotetrahydrostrychnine (ditetra- 
hydrostrychnyl), C42H 50O2N4, n o t m elted a t  300° 
(darkens above 260°), w hilst OA-dimcthylvomicinic 
acid affords a  bluish-violet dye reduced to  an  acid, 
C48H 68OioN4 (+ 8 H 20 ), decomp, above 300° (Me., 
ester, m. p. 214—220°). Most of the  above com ­
pounds separate from  pyridine w ith solvent of crys­
tallisation which is lost a t  150—lS0°/vac.

The form ula C42H 420 8N 4 is suggested for the  acid, 
C21H 220 4N 2, obtained by Leuclis (A., 1931, 242) 
by C r03 oxidation of te trahydrostrychnine. P artia l 
formula) are suggested. H . B u r t o n .

S tryeh n o s  alkaloids. VII. Methylation of 
vomicinic acid and derivatives of vomicine. H . 
W ie l a n d  an d  F . C a lv e t .  VIII. Vomicidine. 
H . W ie l a n d  an d  W . W . M o y e r . IX. Oxidation 
of vomicine and dihydrovomicine with chromic 
acid. H . W ie l a n d ,  F . H o l s c h e r ,  an d  F . C o r t e s e .

X. Nitrations in the vomicine group. H . W ie ­
l a n d  and F. H ö l s c h e r  (Annalen, 1931, 4 9 1 , 117— 
129, 129—133, 133—148,149— 161).—V II. Vomicinic 
acid and  M el in  M eO H -K O H  and  H , a t  room 
tem p, give O N -m ethylyom icin ic acid (I), C24H 30O5N 2 
(+ 2 H 20), m. p. 242—244° after loss of H 20  a t  170°, 
its  Me ester (II), m. p. 214—216°, [a]?,1 +61-7° in 
E tO H , and  A-methylvomicinic acid ( I I I ) ; (I) is 
identical w ith the  substance previously described as 
vomicinic acid betaine (A., 1929, 708), and  is usually 
isolated as its  hy dr iodide, m. p. 185—200° (with loss 
of H 20 ). W hen the  m ethylation is carried ou t first 
a t  room tem p, and th en  in the hot, (I), (II), and  the  
M e  ester, m. p. 262—266° (dccomp.), [a]?) +38-6° in  
E tO H , of (H I) are produced. In  one experim ent an 
alkali-insol. methylvomicine, m. p. 286—290° (decomp.), 
H i?  +16-4° in  E tO H  (dem ethylated by  conc. HC1 to 
vomicine), was produced. The metliiodide, m. p. 210° 
(decomp.), of (II) is converted by  AgOH in to  the  
quaternary  hydroxide; evaporation of a  solution 
causes elim ination of MeOH and a betaine, C25H 320 5N2, 
m . p. 195—198° [metliiodide, m. p. 245—250*° (de­
comp.)], of (I) results. (II) is reduced cataly tically  
(P t0 2) in AcOH to a  dihydro-derivative, m. p. 183— 
185°. Successive trea tm en t of didehydrovomicine 
■with M eO H -K O H  and M el in  H 2 gives the  Me2 
ester (dihydrocliloride, no t m elted a t  320°) of an  acid, 
C4GH 52O10N4, decomp, abou t 290°.

The com pound previously described (Joe. cit.) as 
the  Bz derivative hydrochloride of vomicine [benzyl­
idene derivative, m . p. 280° (decomp.)] is probably 
an  additive compound, since i t  is hydrolysed im m e­
diately by dil. alkali to  BzOH and  vomicine. A 
sim ilar compound, decomp. 185°, is obtained from 
BzCl and  dihydrovomicine. Vomicinic acid contains 
an  INH group, since i t  gives a  N-m/roso-derivative, 
decomp, about 190°.

V in . Electrolytic reduction of vomicine affords 
vomicidine, C22H 260 3N 2, m. p. 283—284° (decomp.), 
which is sol. in  alkali hydroxides (not in  Na2C 03) ; 
th e  B z  derivative, m. p. 208—209°, is insol. in alkalis. 
The results so fa r obtained indicate th a t  vomicine 
contains th e  (partial) structure  (A ) , ; vomicidine is

represented by  (B). The form ation of 0-Me deriv­
atives (P art V II) involves fission of th e  oxazoline 
ring also.

IX . The acid, C17H 220 5N 2 (+ 3 H 20 ), |>% -9 0 -6 °  
in  H 20 , previously obtained (loc. cit.) by oxidising 
vomicine, decomposes a t  307—310° form ing a base
(IV), C1GH 220 3N 2 (+ E tO H ), m. p. 302—310° (de­
comp.) according to  th e  ra te  of heating, [a]'f; —86-2° 
in  H 20 , and is reduced cataly tically  (P t0 2) in H 20  to  
a  m ixture of an acid (V), C17H 210 5N 2 (+ 4 H 20 ), m. p. 
264° (decomp.), and a  base (VI), C1GH 2G0 2N 2, m. p. 
201—202°, [a]]} about + 1 8 °  in  E tO H  (Bz derivative, 
m. p. 158° becoming re d ; metliiodide, decomp. 295° 
a fte r sintering a t  124° and  p a rtia l decomp, a t  240—
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250°). Sim ilar reduction of (IV) gives (VI) and  a 
sm all am ount of a base, C1GH 240 3N 2, m. p. 272° 
(decomp.) after sintering, also form ed when (V) is 
heated. The acid, C-^H^O-N;,, previously described 
(loc. cit.), is probably C18H240 7N 2, m . p. 266—268° 
decomp.).

O xidation of dihydrovomicine w ith  C r03 in  dil. 
H 2S 0 4 a t  0°—room tem p, gives (V) and  an  acid, 
C18H 290 7N2 (+ H 20 ), m . p. 315° (decomp.) (darkens 
a t  270°), which could no t be reduced and  is stable to  
acid  K M n04. P a rtia l formulae are given for the  above 
acids and  their mode of form ation is discussed in  con­
junction  w ith the  corresponding acids from  strychnine.

X . Vomicine and  20%  H N 0 3 a t  room tem p, give a 
sm all am ount of the  nitrate (~j~2H20 ), darkens gradu­

ally above 200°, of nitrovomicine 
x . \  9 ?  (as P)t m - P- 253° (decom p.); the

v  \ . -----,[/ n itra tio n  conditions are difficult to
N 0 4 „  il J t ! \  reproduce. More dil. HNOs con-

N  1 verts vomicine, after some m onths,
j in to  a  substance, C18TI20O9No.

{O.) N itra tion  w ith H N 0 3 {d 1-4) and
V conc. H 2S 0 4 gives a compound

(VII), G22H 230 9N 3, red  and  orange-yellow forms, 
oxidised by  Ur in  48%  H B r to  a  base, C18H 220 -N 2B r2 
[hydrobromide, reduced (P d -B aS 0 4) to  a  hydro- 
bromide, C18H230 4N2Br,H B r]. (VII) probably results 
by  fu rther n itra tio n  of nitrovom icine and  subsequent 
fission of th e  ring (with loss of N 0 2) a t  th e  do tted  
line (in C). Dihydrovomicine and  dil. H N 0 3 give 
th e  nitrate (+ 2 H „0 ) of a  dinitrodihydrovomicine (V III), 
reduced by SnCl2 and  conc. HC1 to  an  aminohydroxy- 
dihydrovomicino [dihydrochloride, n o t m elted a t  300° 
(darkens a t  200°)]. The replacem ent of N 0 2 b y  OH 
probably occurs by  hydrolysis of an  interm ediate 
quinonoid oxime or imine. (V III) is oxidised by  B r 
in  aq. H B r to  the  compound, C15H 180 7N 2,H B r 
(+ 3 H 20). N itra tion  of dihydrovomicine w ith  H N 0 3 
+ H 2S 0 4 gives a  compound (IX ), C22H240 10N4 ( + H 20), 
n o t m elted a t  300° (darkens from  200°), which is 
probably form ed by  fission of the  Ting (as above) 
an d  conversion of th e  terl.-OK  in to  -O-NO. (IX ) is 
oxidised by B r in  aq. H B r to  th e  substance, 
C19H 250 8N3 [hydrobromide, reduced catalytically
(P t0 2) to  a base, C1BH290 5N3 (dihydrochloride)].

H . B u r t o n .
T ry p a n o c id a l a c tio n  a n d  c h e m ic a l c o n s ti tu ­

tio n . X I. A ro m a tic  a r s in ic  a c id s  c o n ta in in g  
a m id e  g ro u p s . A. C o h e n , H . K i n g , and W . I. 
S t r a n g e w a y s  ( J . C .S . ,  1931, 3236—3257).—Me
4-arsinophthalate and  aq. N H 3 a t  below 0°—room 
tem p, give usually  5-arsinoplithalamic acid (I), 
shrinks 220—225° [A7/74 salt (-j-0-5H2O)], b u t in 
two cases phthalamide-4-arsinic acid (II) (-f-T5H20 ), 
decomp. 147°, was obtained. (I) passes a t  230°/vac. 
in to  phthalirnide-4-arsinic acid, no t m elted a t  300°, 
converted b y  aq. N H 3 a t  50° into (I) and  (II) and  a t  
150° into (I). (I) and alkaline N aO Br give an  acid 
K  salt, C8H 70 8As,C8H g0 8AsK, of ‘¿-hydroxy-5- 
arsinophthalic acid, probably  form ed through an  
interm ediate Br-acid. p-X ylylarsinic acid, m. p. 191— 
192° (decomp.) (lit. 223°), from  p-xylidine, is oxidised 
by  alkaline K M n04 to  2-arsinoterephthalic acid (III), 
reduced (S02) to  terephthalic acid, 2-arsenoxide and 
converted by successive trea tm en t w ith  PC15 and

2A7-NH3 into a  m ixture of cldoroterephthalam ide, 
3 : 4-dichlorobenzamide, and 2-arsinoterephthalamic 
acid (IV), no t m elted a t  300°. Successive trea tm en t 
of (III) w ith  M eOH-HCl and  N aH C 03 gives Me 
arseniterephthalate, oxidised b y  H 20 2 in aq. N aH C 03 
to  M e arsinoterephthalate (V) an d  some 4 -Me I -H  
ester [converted by  aq. N1I3 into (IV)]. (V) and
aq. N H 3 afford 80%  of t erephtha lanii dears in i c acid 
and 20% of (IV). The 2 -N 02-derivative of p-tolyl- 
arsinic acid (convenient prep, given) is oxidised by 
KMnO, to  3-nitro-4-benzarsinic acid (acid K  salt, 
C7H 80 7NAs,C7H 50 7NAsK), reduced by  PeCl2 and 
alkali to  4-arsinodnthranilic acid (VI). (VI) is reduced 
by  H 3P 0 2 to  i-drsendanthranilic acid and  converted by 
Ac20  in  rY-NaOH into  acetic 4-arsino-K-acetanthranilic 
anhydride, hydrolysed by  short trea tm en t w ith boiling 
2V-NaOH to  4-arsino-K-acetanthranilic acid hydrate. 
Acetanthranilic acid 4 -arsenoxidc and  4-arsenoacet- 
anthranilic acid are prepared by the usual m ethods. 
Successive trea tm en t of anthranilic acid 4-dichloro- 
arsine hydrochloride w ith  M eOH-HCl and N aH C 03 
gives M e antliranilate 4-arsenoxide, oxidised b y  alka­
line H 20 2 to  M e 4-arsinoanthranilate, converted by  
aq. N H 3" in to  anthranilamide-4-arsinic acid (N-Ac 
derivative). (VI) is converted through its  diazonium 
H  sulphate in to  4-arsinosalicylic acid ; th e  Me ester 
and aq. N H 3 give salicylaniide-4-arsinic acid.

5-N itroacetanthranilic acid (obtained w ith the
3-N 02-isomeride from  acetanthranilic  acid and  fum ing 
H N 0 3) is reduced by  P eS 04 and aq. N H 3 to  5-amino- 
acetanthranilic acid (sulphate; hydrochloride), con­
vertible (B art reaction) into 5-arsinoacetanthranilic 
acid ( + H 20 ) (VII), m. p . 236—237° (decomp.) (lit. 
230°). (VII) and  5-arsinoanthranilic acid (V III) are 
reduced by  1I3P 0 2 to  5 : 5 '-arsenoacet-, no t m elted 
a t  300°, and 5 : .V-arseno-anthranilie acids, darkens 
and shrinks a t  abou t 280°, respectively. A ttem pted  
esterification of (V III) or anthranilic acid o-dicliloro- 
arsine hydrochloride (IX ) w ith  M eOH-HCl gives Me 
antliranilate, w hilst successive trea tm en t of (IX) w ith 
SOCl2 and  aq. N H 3 affords 5-chIoroanthranilam ide. 
The life ester, no t m elted a t  300°, of (VII), prepared 
by  th e  Ag sa lt m ethod, is convertible by aq. N H 3 
in to  acetanthranilamide-b-arsinic acid. H ippuric acid 
p-arsenoxide (corresponding dichloride) is converted 
through Me p-arsinohippurate in to  hippuramide-p- 
arsinic acid, which is inferior in  its  therapeutic ac tiv ity  
to  the  corresponding ethyl amide.

The therapeutic  activities of the above compounds 
are recorded and  i t  is again found (cf. A., 1930, 796) 
th a t  only th e  amides (or imides) possess curative 
ac tion ; several of the arseno-derivatives show some 
activ ity . In  th e  la s t case, the  solubilising action of 
th e  C 02H  group is m ore th a n  counterbalanced by  th e  
physical properties of the  As!As linking. The view 
th a t  trypanocidal action is favoured w hen an  arsen- 
oxide is retained b y  th e  body is supported  by  the  
observations th a t  the  liver and  spleen of mice contain 
m ore As 14 days a fte r injection of salvarsan th a n  they  
do 24 hr. after injection of 3-amino-4-hydroxyphenyl- 
arsinic acid. H- B u r t o n .

A b so rp tio n  s p e c tra  of o rg a n ic  c o m p o u n d s  of 
th e  s a lv a r s a n  g ro u p . J .  E i s e n b r a n d  (Arch. 
Pharm ., 1931, 269, 6S3—689).—The absorption  of
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4-hydroxy-3-aminophenylarsinoxide, arseuobenzene, 
and salvarsan in  the  ultra-vio let region is recorded. 
There is no relation between th is absorption and  tho 
toxicity of the  substances. Any relation would be 
expected in  the  visible region. R . S. Cahn .

10 -C h lo ro -5  : 1 0 -d ih y d ro p h e n a rsa z in e  a n d  i t s  
d e r iv a tiv e s . X V II. C o n s titu tio n  of th e  n i t ro -  
d e r iv a tiv e s  p ro d u c e d  f ro m  3 -n itro d ip h e n y l-  
a m in e -6 '-a rs in ic  a c id  a n d  i t s  h o m o lo g u e s .
C. S. Gibson  and J . D . A. J ohnson (J.C.S., 1931, 
3270—3273).—2-BromoA-nitrophenylarsinic acid (I) 
(from 2-bromo-4-nitroaniline) has decomp. 240—242° 
(No, salt). W ith  N H 2Ph (K2C 03 ; Cu; E tO H ) i t  
gives 3-nilrodiphenylamine-G-arsinic acid, decomp. 
193° (shrinks a t  135°), converted by S 0 2 in  aq .-E tO H - 
HC1 into orango lG-chloro-Z-nitro-5 : 10-dihydrophen- 
arsazine, decomp. 268—271°, n o t identical w ith the  
red compound obtained by  reducing 3-nitrodiphenyl- 
a.mine-6'-arsinic acid, which m ust therefore be the 
1 - Y 02-compound as previously suggested (A., 1927, 
1210). Condensation of (I) w ith  th e  appropriate 
amine affords 3'-nitro-4-, decomp. 194°, -3-, decomp. 
116°, and -2-, decomp. 127— 132°, -methyldiphcnyl- 
amine-G'-arsinic acid, sim ilarly converted into 
\G-chloro-l-nilro-2-, decomp. 263° (converted by 
H20 ,  in  AcOH into 7-nitro-2-methylphenarsazinic 
acid, no t m elting a t  285°), -l(o r 3)-, decomp. 292— 
294°, an d  -4-, decomp. 305—307°, -methyl-5 : 10-di- 
hydrophenarsazine. J . W . B ak er .

F is s io n  of th e  h e te ro c y c lic  r in g  of d ih y d ro -  
p h e n a rsa z in e  d e r iv a tiv e s  w ith  s e p a ra t io n  of 
a rse n ic . G. A. R a z u b a i e v  (Ber., 1931, 64, [B],  
2860—2863).—-Separation of As from  derivatives of 
5 : 10-dihydrophenarsazino (with the  exception of 10- 
aryl or -alkyl compounds) usually is sm oothly effected 
by heating w ith cryst. H 3P 0 3 a t  120—180°, thus :

2 N H < q ° ^ 1> A sC1+ 3H3P 0 3= 2 N H P h 2+ 2 A s + 2HC1

+ 3H P O a and  2 N H < J ^ > A s O 'O H + 5 H 3P 0 3=
2NHPh2+ 2 A s + 4 H ,0 + 5 H P 6 3. Exam ples cited are
10-chloro-, 10-chIoro-2 : 8-dinitro-, 10-chloro-5-aceto-, 
5 : 4-benzo-10-chloro-5 : 10-dihydrophenarsazine, and 
phenarsazinic acid. W ith  10-alkyl (aryl) compounds 
at 200°, com plicated decomp, results in  th e  evolution 
of spontaneously inflammable derivatives of As and P. 
Diphenylcnechloroarsine, chlorophcnoxazine, and  
3 : 10-dichloro-5 : 10-dihydroarsanthrene do no t 
behave sim ilarly. W ith  aq. H I  fission of the  10-alkyl 
derivatives is easier, b u t th a t  of 10-chloro-5 : 10-di­
hydrophenarsazine more difficult in  accordance w ith
the scheme N I i < ^ l> A s C l - f  2H I =  N H P h2 +

AsC1I2. Exam ples cited are 10-ethyl-, 10-phenyl-, 
and 10-chloro-5 : 10-dihydrophenarsazine.

H . W r e n .
[P a th  to  o p tic a lly  ac tiv e  g e rm a n iu m  c o m ­

pounds..] E . K r au se  (Ber., 1931, 6 4 , [j?], 2935).— 
The probable analogy between compounds of Ge and 
Pb is indicated (cf. Schwarz and  Lewinsohn, A., 1931, 
1435). H . W r e n .

S a lts  of th e  to ly l-  a n d  m ix e d  p h e n y lto ly l-s e le n -  
o n iu m  h y d ro x id e s . H . M. L e i c e s t e r  and F . W.

B ergstrom (J. Amer. Chem. Soc., 1931, 53, 442S— 
4436; cf. A., 1930, 231).—Diphenyl-p-tolylselenonium  
chloride (I), hygroscopic glass, resulted from SePh,Cl0, 
PhMe, and  A1C13, from  Ph(p-MeCGH 4)SeCl2, C ^ ,  
and  AlClg, and  also from SePh2Cl2 and  (p-MeCGH 4)2Hg 
bjr heating un til fusion begins. (I) and  N a l give the 
corresponding iodide, decomp. 199—200° (all m. p. 
are corr.), which, when distilled, affords P h i  and  
p-MeCGH 4’SePh, the  dibrom ide of which has iu . p. 
128—129°; p-ICgHpMe and  SePh2 could n o t be 
identified. Se(p-MeCGH 4)2 is best prepared from  
p-MeCgHyNoCl and  SeK2; its  dichloride decomp.
188—189°, w ith CGH G and A1C13 yields phenyldi-p- 
tolylselenonium chloride (+ 2 H 20 ), m. p. abou t 130°, 
( + H 20 ), decomp. 189—190°; the  corresponding 
iodide, decomp. 189—191°, when heated, gives P h i  
and  Se(p-MeCGH 4)2 ; the  picrate has m . p. 158—159°. 
(p-MeCGH 4)2SeCl2 and  H gPh2, on fusion, give 
(p-MeCGH 4)2PhSeCl as the m ain product, b u t some 
SePhgCl also resu lts; th is  resu lt indicates th a t  the 
p -to ly l group is more negative th a n  tho Ph. 
( p-Me CgH ,)2SeC12 w ith  PhMe and  A1CI3 or w ith 
(p-MeC6H 4)2IIg  gives tri-p-tolylselenonium chloride 
( + H 20 ), decomp. 158—160°; the  iodide ( + H 20 ), 
docomp. 202—203°, on d ry  d istillation  gives 
p-IO BIf|M e and  Se(p-MeCGH 4)2. The dichloride, de­
comp. 149—150°, of di-m-tolyl selenide, b. p. 187— 
188°/16 mm., and  H g di-m-tolyl give th e  compound, 
C21H 2iSeCl,HgCl2, m . p. 145°; rem oval of H g from 
th is  w ith H 2S or NaO H  and  reaction w ith  N a l gives 
tri-m-tolylselenonium iodide, decomp. 156—157°. 
SePh3OH was prepared in  dil. so lu tion; on concn. 
it  decomposes to  C0H 0( ?) and  SePh20 . Prelim inary 
conductiv ity  m easurem ents indicate th a t  tho triary l- 
selenonium iodides are w eak electrolytes and  approach 
the m ax. conductivity  only a t  very  high dilutions. 
The corresponding hydroxides are m uch b e tte r  con­
ductors. C. J .  W est  (6).

D é n a tu ra t io n  of p ro te in s . X I. E ffec t of h y d ro -  
g e n -io n  c o n c e n tra tio n  on  r a te  of d é n a tu ra t io n  of 
e g g -a lb u m in  b y  c a rb a m id e . H . W u  and E . F . 
Y a n g . X II . E ffec t of d é n a tu ra t io n  a n d  c o a g u la ­
t io n  o n  t i t r a t io n  c u rv e  of e g g -a lb u m in . H . W u, 
S. C. L iu , and C. Y. Cho u . X II I .  T h e o ry  of d é n a ­
tu r a t io n .  H . W u  (Chinese J .  Physiol., 1931, 5, 301— 
308, 309—320, 321— 344).—X I. A t const. pa , the  
ra te  of dénaturation  of egg-albumin by  carbam ide in 
aq. solution decreases w ith  increasing ionic strength . 
A t approx. const, ionic streng th , the  ra te  is min. a t  
pin 7-6. The p a of neu tral solution is displaced to  
7 -5 ± 0 -l, and  the  isoelectric po in t of egg-albumin 
from  p a  4-8 to  5-2 by carbamide. The ra te  of déna tu r­
ation is therefore a t  a min. a t  th e  neutral point.

X II . Quinhydrone and  hydrogen electrode t i t r a ­
tion curves of egg-albumin denatured  in  aq. solution 
a t  70° are displaced to  th e  alkaline side of neu tra lity  
as compared w ith  curves for th e  n a tu ra l protein. 
The change in acid- and base-binding power is con­
firmed by the  increase in  pa of egg-albumin solution 
denatured by carbam ide to  exclude coagulation. 
C ontrary to  B ooth (A., 1931, 316), th e  pu  of hæmo- 
globin solution increases on dénaturation  b y  E tO H .

X III . A hypothesis is advanced to  account for the  
above results. A. Cohen .
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Determination of polypeptides in protein solu­
tions. N. F ie s s in g e r  and M. H e r b a in  (Compt. 
rend. Soc. Biol., 1 9 3 0 ,1 0 3 , 1211— 1 2 1 2 ; Ckem. Zentr., 
1931, ii, 95).—Polypeptides are determ ined from the 
difference between the  N  content of th e  filtra te  from 
CC13-C02H  and  th a t  of the  filtra te  from tungstate . 
In  dil. solutions high vals. are obtained, particularly  
w ith serum. A. A. E ld r id g e .

Electrometric titration of proteins. J .  Er-
r e r a  (Compt. rend., 1931 ,1 9 3 , 1347— 1350).—T itra ­
tion  curves (Sb electrode) for NaCI solutions of pea­
n u t globulin against O-OIA- and 0-02A-HC1 are given. 
The isoelectric po in t is approx. p a 4-7, w hilst K a=
7-1 x lO -6 and A 5= l - 6  X 10 '10. T itra tions of serum 
and of egg-white w ith different concns. of HC1 con­
firm th e  stoicheiometric com bination of protein  w ith  
acids. T reatm ent of egg-white w ith N aO H  a t  p a
10-25—11-3 effects p artia l hydrolysis.

E . 0 .  H o W IT T .
Composition of soya-bean protein. 1. Butyl 

alcohol extraction method. 2 . Ester method. 
M. M ashxno (J. Soc. Chem. Ind . Jap an , 1931, 3 4 , 
433 b , 433— 434b ).— (1) [W ith S. N is ih m u r a .]  F a t-  
free soya-bean, purified w ith MeOH, was decomposed 
by 25%  H 2S 0 4 ; tyrosine crystallised from the  n eu tra l­
ised conc. product. E x trac tion  of the  filtra te  by  
BuO H  yielded arginine, histidine, and ly sine; leucine 
and  phenylalanine were separated  from the  sol. p art,

and proline from the  insol. p a r t  of the  BuOH extract. 
Dibasic N H 2-acids were no t extracted  by BuOH. 
Omission of the  MeOH purification prevented the 
extraction  and crystallisation of the  components.

(2) [W ith T. S h i s h i d o . ]  On evaporation of the 
E t20  solution of the  Me esters of the  N H 2-acids from 
purified soya-bean protein a  cryst. (monoclinic) sub­
stance, C10H 1GO8, m. p. 78° (sol. in H 20 , E taO, MeOH, 
CcH 6; insol. in light petroleum), was obtained. The 
glutam ic acid isolated had [a]j, +12-4°. Valine, leucine, 
proline, and phenylalanine were isolated by  the  ester 
m ethod. E . L e w k o w i t s c h .

Sensitive reaction of bivalent Fe, Co, Ni, and 
Cu. Determination of phenanthrene in com­
mercial anthracene. T. P a v o l i n i  (Ind. Chim., 
1930, 5, 862—S64; Chem. Zentr., 1931, ii, 283).— 
F e", Co", N i", and  Cu" give coloured ppts. (bluish- 
green, scarlet, ochre-yellow, chestnut-brow n) w ith 
phenanthrenequinoneoxim e. The tervalen t cations 
do no t react in  th is  way. Eor th e  determ ination 
excess of th e  p recip itan t m ust be avoided and th e  ppt. 
m ust be washed on th e  filter w ith 40%  E tO H .

A. A. E l d r i d g e .
Determination of cysteine in proteins. S. L. 

T o m t s e t t .— See th is vol., 206.

Naphtharesorcinol reaction of alduronic acids.
C. N e u b e r g  and  M. K o b e l .—See th is vol., 206.

B ioch em istry .
Catalase as an agent for economising oxygen 

consumption. A. S t a e f e  (Biochem. Z., 1931, 243, 
380—385).—Since blood is richer in  catalase a t  high 
altitudes th an  a t  low and since the  catalase content 
of cows’ m ilk increases when they  are taken  to  such 
altitudes, when they  climb, or when they  are exposed 
to  the  cold, i t  is concluded th a t  catalase acts as an 
agent for economising 0 2 consumption.

W .  M c C a r t n e y .
Segloffs method for the detection of blood. 

P. S c h t j g t  (Pharm . Presse, 1930, 166—167; Chem. 
Zentr., 1931, ii, 283).—The m aterial (fsecal ex trac t 
or urine, 1 c.c.) is preferably trea ted  w ith 8 drops of 
AcOH and an equal q u an tity  of H 20 2 and then  (with­
o u t mixing) w ith a  5%  solution of pyram idone in abs. 
EtOH. A violet ring indicates the presence of blood.

A. A. E l d r i d g e .
Pipette for the handling of whole blood sam ­

ples, for use with the Van Slyke gasometric 
apparatus. G. M. G h e s t  (J. Biol. Chem., 1931, 
9 4 , 507—509).—A p ipette  m ade from  a 2-way stop­
cock and  fitted  w ith one bulb to  contain and  another 
to  deliver the  sample (1 c.c.) is described.

F . O. H o w i t t .
Clinical hsemoglobinometry. H . E. H a r v e y , 

V. H . T r a x l e r , and  R. L. W r i g h t  (J. Lab. Clin. 
Med., 1931, 1 6 , 1012—1016).—The Sahli double­
standard  hsemoglobinometer is preferred. Normal 
blood contains 14 mg. of haemoglobin per 100 c.c.

C h e m i c a l  A b s t r a c t s .

State of carbon dioxide in blood. O. M. H e n - 
r i q u e s  (Biochem. Z .,  1931,243,241—255; cf. A., 1931, 
1174).—Although evidence in  support of the  view of 
Stadie and O’Brien has been given by  Van Slyke and 
H aw kins (A., 1930, 1053) and by B rinkm an and 
M argaría (J. Physiol., 1931,72, 6p), th is evidence is not 
satisfactory and evidence against the  view has been 
adduced by the au tho r and by others. On the  other 
hand, w hilst there is no evidence against the  au th o r’s 
view, there  is much to  support it. W . M c C a r t n e y .

Conversion of carbon monoxide into dioxide 
by green and mixed haemins. E .  N e g e l e i n  
(Biochem. Z .,  1931, 243, 386—395).—Provided th a t 
the am ount of 0 2 present is insufficient to  oxidise all 
the  Fe-CO compound, the  conversion of CO into C 02 
by unreduced green or m ixed hsemin in  alkaline solu­
tion  is catalysed by Fe. The hsemins react, no t 
directly  w ith the  CO, b u t only w ith CO which is com­
bined w ith Fe. Hence the reaction begins w ith the 
production of a  little  Fe-CO compound, a small 
am ount of F e’"  of the  hsemin being reduced. D uring 
the process the  one Fe com pound activates the  0 2, 
the  o ther the CO. I t  is no t impossible th a t  Fe-CO 
com pound is also d irectly  oxidised.

W .  M c C a r t n e y .
Decomposition of glucose in the blood. E .  

S a t o  (Nagoya J .  Med. Sci., 1931, 5 , 167— 174).—'The 
decomp, of sugar in hum an blood is g rea test in the  
first 3 hr., and  decreases gradually  up to  48 hr. No
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differences were observed a t  room  tem p, and  37°. 
The ra tes of decomp, by hum an blood-corpuscles in  
physiological sa lt solution and in blood-serum are 
almost the  same, b u t decomp, is m ore rap id  in phos­
phate solution. The decomp, decreases in  proportion 
to hæmolysis. C h e m i c a l  A b s t r a c t s .

D e te rm in a tio n  of g a la c to se  in  b lo o d  a n d  u r in e .
V. J .  H a r d i n g  and G. A. G r a n t  (J. Biol. Chem., 1931, 
94, 529—539).—O rdinary baker’s yeast grown in a 
medium containing galactose provides a s tra in  cap­
able of q uan tita tive ly  rem oving galactose from  aq. 
solutions or su itably  trea ted  physiological fluids. 
Galactose is no t detectable by .such  yeast in  fasting 
blood or urine either in  norm al subjects, in cases of 
late pregnancy, or 3 days ■post partum. The non- 
ferm entable sugar of fasting  urine in  la te  pregnancy 
or the puerperium  yields on hydrolysis “ ferm entable 
sugar ” and “ galactose sugar ” in  a ra tio  of approx. 
2 : 1, a resu lt inconsistent w ith the  lactosuria of preg­
nancy or of lactation  being produced by  simple 
excretion of lactose in  the  urine. F . 0 .  H o w i t t .

F œ ta l b lo o d . I I .  L a c tic  a c id  c o n te n t of u m ­
b ilic a l c o rd  b lo o d  u n d e r  v a r io u s  c o n d itio n s . 
N. J .  E a s t m a n  and C . M . M c L a n e  (Bull. Johns H op­
kins Hosp., 1931, 4 8 , 261—268).—The foetal blood- 
lactic acid is norm al, b u t in  in fan ts a t  b irth  i t  is high 
(35 mg. per 100 c.c.) ; in  asphyxiated  in fan ts it  
reaches 90 mg. C h e m i c a l  A b s t r a c t s .

C o llo id a l c h e m ic a l d iffe re n c es  b e tw e e n  p a r a -  
g lo b u lin s  of n o r m a l  a n d  a n tito x ic  s e r a .  P . v o n  
M u t z e n b e c i i e r  (Biocliem. Z., 1931, 2 4 3 , 100—112). 
—Using an  im proved m ethod  of electrodiatysis, the  
paraglobulins of serum  in d iphtheria, te tanus, dysen­
tery, and scarlet fever are found to  sensitise F e20 3 
sol more feebly th an  th e  corresponding paraglobulin 
of norm al serum. On the  o ther hand, by  fractional 
pptn. of d iphtheritic  sérum, a  paraglobulin is obtained 
which sensitises the  sol much more strongly th a n  the 
corresponding norm al paraglobulin. The so-called 
paraglobulin fraction cannot therefore represent a 
well-defined substance of uniform  composition.

P .  W .  C l u t t e r b u c k .
In flu en ce  of h y d ro g e n -io n  c o n c e n tra tio n  on  

s e n s it is a tio n  a n d  p ro te c tiv e  a c tio n . P .  v o n  
M u t z e n b e c i i e r  (Biochem. Z., 1931, 24 3 , 113—124). 
—Electrodialysed paraglobulin coagulates F e20 3 sol, 
and addition of acid, alkali, or neu tra l salts stabilises it. 
The action of HC1 on the coagulation val. is followed, 
Pa m easurem ents being given. B oth  the concn. and 
the protein charge as determ ined by  the p B affect the  
coagulation val. of p ro te in -F c20 3 sol m ixtures.

P . W .  C l u t t e r b u c k .
C lin ica l d e te rm in a t io n  of s e ru m -p ro te in s .  

E. H . F i s h b e r g  and  B. T. D o l i n  (J. Lab. Clin. Med., 
1931,16 , 1107— 1112).—The protein content of blood 
sera or exudates is determ ined by colorimetric or 
electrom etric m easurem ent of the  buffering power.

C h e m i c a l  A b s t r a c t s .
D e te rm in a tio n  of f ib r in , g lo b u lin , a n d  a lb u m in  

in  b lo o d -p la s m a . H . T h e o r e l l  and G. W i d s t r ô m  
(Z. ges. exp. Med., 1931, 7 5 , 692—698 ; Chem. Zentr., 
1931, i, 3706).—For 0-5 or 1 c.c. of plasma, N  is d e te r­
mined micro-chemically in  c itra ted  plasm a after com­
bustion w ith  H 2SO,j, in  fibrin after recalcification and 

o

expression of the  coagulum, in  album in after salting 
ou t th e  globulin w ith MgSOj ; globulin is determ ined 
by  difference. A. A. E l d r i d g e .

D e te rm in a tio n  of a m in o -a c id s  in  b lo o d -s e ru m .
K . L. Z i r m  and  J .  B e n e d i c t  (Biochem. Z., 1931, 243 , 
312—315).—The m ethod of L inderstrom -Lang (A., 
1928, 536, 551) has been applied to  the  determ ination 
of N H 2-acids in blood-serum and  can be used for other 
body-fluids also. The insolubility of pentam ethoxy- 
triphenylcarbinol is a disadvantage and  a-naphthol- 
red gives equally good results. W. M c C a r t n e y .

E ffec t of in tra v e n o u s  a d m in is t r a t io n  of p a n ­
c re a tic  l ip a s e  o n  th e  b lo o d -lip a se . J .  B a l ó  and 
E . B a c h  (Z. ges. exp. Med., 1931, 75 , 5S3—589; 
Chem. Zentr., 1931, ii, 69).—A fter a single adm inis­
tra tio n  (5 units) ;the  blood-lipase is sharply increased, 
b u t becomes norm al after 1 hr. After 25 injections 
in  32 days no effect on the  blood-lipase was observed.

A. A. E l d r i d g e .
C a lc iu m  c o n te n t of th e  b lo o d  of s e a  fish . M .  

F o n t a i n e  and  P. P o r t e r  (Compt. rend., 1931, 1 9 3 , 
1218— 1220).—Ca is d istributed between the  cor­
puscles and  th e  serum of fish-blood in  th e  same order 
and ra tio  as in  men. No difference was discernible 
between th e  blood-Ca of Selachii and Tcleostei or 
between m ale and  female specimens.

C. C. N . V a s s .
T w o  fa c to rs  in flu e n c in g  s e ru m -c a lc iu m  a n d  

- in o rg a n ic  p h o s p h a te  of th e  r a b b i t .  I .  I n ­
flu en ce  of d ie t . H . D iu rn a l  v a r ia t io n . E . F . 
D u p r é  and E. S e m e n o e e  (J. Biol. Chem., 1931, 94, 
341—351).—D ietary  factors are m ainly responsible 
for the  wide variations in th e  serum-Ca and  -inorg. P  
of norm al rabbits. H igh vals, of th e  form er are 
accompanied by  low vals, for th e  la tte r, and vice 
versa. The high Ca and  low P  resulting from  a  diet 
of cabbage are respectively lowered and raised when 
cabbage is replaced by bran and oats. Norm al vals, 
are established by  fasting 12—24 hr. The normal 
serum-Ca increases by  1-0— 1-5 mg. per 100 c.c. from 
m orning to  evening, w hilst th e  inorg. P  decreases by 
a  sim ilar am ount. A. C o h e n .

C o p p e r c o n te n t of b lo o d . L. S c h i n d e l  (Klin. 
W och., 1931, 10, 743—744; Chem. Zentr., 1931, ii, 
76).—The Cu content of the  corpuscles is always less 
th an  th a t  of the  plasm a except for newly-born infants, 
for which the reverse holds. A. A. E l d r i d g e .

S p ec ific ity  of h æ m o g lo b in  p re c ip it in s . L.
H e k t o e n  and A. K . B o o r  (J. In fect. Dis., 1931, 4 9 , 
29—36).—Extraspecific action of antihæmoglobin p re­
cipitin  m ay be overcome by diluting th e  serum.

C h e m i c a l  A b s t r a c t s .
S p ec ific ity  of se ro lo g ic a l r e a c tio n s  w ith  s im p le  

c h e m ic a l c o m p o u n d s  ( in h ib itio n  re a c tio n s ) . K . 
L a n d s t e i n e r  and J .  v a n  d e r  S c h e e r  (J. E xp. Med., 
1931, 5 4 , 295—305).—The specificity of inhibitory 
reactions involving substitu ted  arom atic acids is 
influenced by th e  position of the substituent. R esults 
of differentiation are given for antigens from  93 org. 
acids w ith  immune sera. C h e m i c a l  A b s t r a c t s .

A n tig e n ic  p ro p e r t ie s  of f ib r in o g e n s . P . K y e s  
a n d R . T . P o r t e r  (J. Im m unol., 1931, 20, 85—88).— 
Fowl, sheep, and horse fibrinogens, when injected into
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rabbits, produce an tib od ies sp . for th e  fibrinogen  
in jected . Ch em ical  A bstra cts.

C old  h ssm o to x in  in  h e a te d  s e ru m . I .  K.
T o shim a  (J. Biochem., Japan , 1931,13, 291—308).— 
W hen heated for 30 niin. a t  75—90° th e  serum from 
rabbits immunised against hum an or chicken ery th ro ­
cytes haemolyses the  erythrocytes a t  low tem p, b u t 
does not affect them  a t  37°, and  no complement is 
necessary for th is purpose. The factor is present in 
the album in fraction. Chem ical  A bstr a c t s .

S pec ific  c o m b in a tio n  in  im m u n ity  r e a c tio n s .
J .  R . M arrack  and  F. C. S m ith  (Nature, 1931,128, 
1077).—The sp. com bination of haptene, i.e., a  com­
pound of known composition, w ith antibody has been 
dem onstrated. L. S. T h e o b a l d .

F a c to rs  in flu e n c in g  th e  c o n c e n tra tio n  of c o m ­
p le m e n t in  th e  b lo o d . T. W . B. Osb o r n  (Biochem. 
J . ,  1931, 25, 2136—2149).—Young weaned ra ts  tend 
to  have a  lower complement th an  adu lt animals. 
The ingestion of food m ay cause a variation  in the 
blood-complement of ra ts . Irrad ia tion  of ra ts  w ith 
a  H g-vapour lam p sometimes causes a  rise in  com ­
plem ent. Complement tends to  be lower when the  
anim als are fed on a  d ie t deficient in  vitam in-A  th an  
in the  blood of controls receiving cod-liver oil.

S. S. ZlLVA.
A b s o rp tio n  s p e c tru m  of c y to c h ro m e . H .

K a tag iri and K . Ma s u d a  (Mem. Coll. Agric. K yoto, 
1931, No. 15, 19 pp.).—Cytochrome from  the thoracic 
muscle of the honey bee and  other sources shows 
absorption bands a t  605 (I), 566 (II), 550 (III), 
539 (IV), 532 (V), 522 (VI), and 509 nip (VII). W hen 
heated  to  65° (I) is replaced by an  asym m etrical 
band  a t  590 mp. H eating  to  45° in the  presence of 
KCN destroys (II) and  p a r t  of (V), new bands 
appearing a t  575 and 539 nip. The la tte r  two bands 
are given by  a  substance (A)  which is changed to  B  
w ith  absorption a t  560 and 528 mp by  reduction a t  
2hi 9-0. The change is reversed by  neutralisation  to  
2>u 5-5. Cytochrome b shows characteristic bands a t  
566 and 532 mp. The c com ponent, ex trac ted  from 
muscles or yeast by NaCl solution, shows seven bands 
a t  667, 550, 539-5, 529-7, 521-8, 509, and  4 0 5 -4 1 0  mp, 
which on oxidation give place to  bands a t  563-7, 
519— 535, and  485 mp. A. Co h e n .

S u p ra re n a l  g la n d . E . C. K e n d a l l  (Proc. Staff 
Meetings Mayo Clinic, 1931, 6, 296).—Separation of 
cryst. hexuronic acid, cryst. adrenaline, and  th e  active 
agent of the  cortex has been accomplished.

Ch em ical  A bstr a c t s .
S tru c tu re  of g lu ta th io n e  a n d  th e  b e h a v io u r  of 

th e  fre e  c o m p o u n d  a n d  of d e r iv a tiv e s  to w a rd s  
en z y m e s . E . A b d e r h a l d e n  and  W . Ge id e l  
(Ferm entforsch., 1931, 13, 97— 114).—G lutathione (I) 
forms th e  following deriva tives: pMnylcarbtmido- (II), 
m . p . 210° (decomp.) (giving glutamic acid phenyl- 
hydantoin, m. p. 143°, on acid hydrolysis); a-naphthyl- 
carbimido- (giving glutamic acid a- naphthylhydantoin 
on acid hydrolysis); dl-leucyl- (oxidised form) [from 
d 1 - a - brom oisohcxoyl- (III), m. p. about 90° (decom p.)]; 
d l-leucyl- (cystine com pound); glycyl-dl-leucyl- (from 
chloroacetyl-dl-leucyl-). Boiling (I) w ith H 20  gives 
cysteinylglycine, isolated as the  phenylcarbimido-

derivative (IV), m. p. about 150° (decomp.), dl- 
Lcu c y 1 - d / -1 eu c y 1 g ly c i ne ester hydrochloride w ith 
CH2Ph-N H 2 yields th e  -benzylamine, which when 
coupled w ith a  carbim ide gives phenylcarbimido-dd- 
leucyl-dl-leucylglycylbenzylamine. Hydrolysis w ith 
HC1 gives leucine phenylhydantoin, m. p. 126°. Glycyl- 
benzylamine was isolated as th e  phenylcarbimido- 
derivative, m. p. 202°. The benzylamine compound 
of g lu tath ione could no t be obtained. Cysteine Me 
ester hydrochloride, m. p. 131° (1 mol.), and  COMe2 
(1 mol.) give an  additive compound, m. p. 162°.' Some 
polypeptides containing cysteine were sy n thesised : 
dl-oi-bromoisohexoylcysteine Me ester, hippurylcysteine 
Me ester, H-benzyl-n-hippurylcysteine Me ester (V).

Erepsin a ttacked  neither (I) nor its  derivatives. 
A t 7-S, H B r was elim inated from  (III). Trypsin- 
liinase hydrolysed the  oxidised (I), yielding glycine, 
b u t no t the  reduced form. I t  also a ttacked  (II), (III), 
and  (IV), b u t no t (V). Cathepsin had no action on (I) 
or its  derivatives, b u t (I) accelerates its  action on 
gelatin. (I) was no t hydrolysed by  pancreas powder 
or yeast m aceration juice. J .  H . B ir k in sh a w .

S p e rm in e  in  h u m a n  t is s u e s .  G. A. H a r r iso n  
(Biochem. J ., 1931, 25, 1885— 1892).— The d istribu ­
tion  of the  base in hum an tissues is v irtually  th e  same 
as th a t  found by  D udley and  Rosenheim (A., 1926, 
194). I t  occurs in  hum an fasces. The spermine con­
te n t of the  hum an p rosta te  is rem arkably high. The 
absence of spermine from bull’s semen is possibly due 
to  the  absence of a  tru e  functional p ro sta te  in  th a t  
anim al. A modification has been in troduced in  the  
steam -distillation m ethod (A., 1924, i, 294) to  obtain 
th e  base as phosphate more readily in  a  relatively
pure s ta te . S. S. Zil v a .

H is to lo g ic a l d e te c tio n  of u r ic  a c id  a n d  u ra te s .
A. S chultz and  W. S ch m idt  (Arch. p a th . A nat. 
Physiol., 1931, 280, 529—533; Chem. Zentr., 1931, 
ii, 96).—Uric acid (bu t no t urate) is detected  by 
m eans of hxematoxylin-carmine or methylene-blue and 
picric acid. B y a modification of technique N a u ra te  
m ay be detected. A. A. E l d r id g e .

B a s ic  a m in o -a c id s  of w o o l. A. M. S tew ar t  
and  C. R emington (Biochem. J ., 1931, 25, 2189— 
2192).—A ustralian  wool contained 0-55% of histidine, 
6%  of arginine, and  2-2% of lysine (cf. A., 1929, 
632; 1930, 1328). S. S. Zil v a .

C o n s titu tio n  of th e  k e r a t in  m o le c u le . J .  B.
S pe a k m a n  and M. C. H ir st  (N ature, 1931, 128 , 
1073— 1074).—From  a s tu d y  of th e  action of acids 
on wool i t  is concluded th a t  one of th e  linkings 
between the  peptide chains in  the  k era tin  mol. is a 
sa lt of glutam ic acid and arginine; th e  form er m ay 
be replaced occasionally by  aspartic  acid and the  
la tte r  by  lysine. L. S. T h e o b a l d .

F a t ty  a c id s  f ro m  o il of c a n th a r is  (M yla b ris  
p u s tu la ta ,  F b . ; In d ia ) . B. H . I y e r  and  P. R . A y y a r  
(J. Ind ian  In s t. Sci., 1931, 14A , 40—45).—From  the 
E tO A c ex tra c t of th e  dried  beetles, 12-5% of crudo fa t 
was ob tained  by  ex trac tion  w ith  (40—60°) petro l. I t  
consisted of 5% of unsaponifiable m a tte r , 11% of 
pa lm itic  acid, 27% of stearic acid, 46% of oleic acid and 
isom eride, 1% of arachidic acid, w ith  10% of dissolved 
can tharid in . C. C, N. V a s s .
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F a tty  a c id s  a n d  c h o le s te ro l in  th e  s e m in a l  
v esic les  of th e  g u in e a -p ig . S. C o m h a x r e  (Arch. 
Biol., 1931, 41, 485—490).—The cholesterol content 
of the  epithelium  of th e  seminal vesicles of the  guinea- 
pig is approx. c o n s t.; th e  fa tty  acid content increases 
and the  unsaponifiable m a tte r  decreases w ith  advanc­
ing stages of sexual development.

A. G. P o l l a r d .
D e te rm in a tio n  of th e  io d in e  v a lu e  of l ip in s .

M. Y a s u d a  (J. Biol. Chem., 1931, 94, 401—409).— 
The H anus m ethod gives very high results for the  I  
val. of cholesterol and  its  esters. For lipins generally, 
the R osenm und-K uhnhenn m ethod, employing pyrid ­
ine dibrom ide as halogenator, is preferable. D etails 
are given for the  ad ap ta tion  of th is m ethod to  the  
m icro-determ ination of the  I  val. of tissue ex tracts, 
in conjunction w ith Bloor’s m icro-determ ination of 
lipins. A. C o h e n .

H is to c h e m is try  of p h e n o ls  a n d  th e i r  d e r iv ­
a tiv e s . L. L iso n  (Arch. Biol., 1931, 41, 343— 436). 
—Diazo-reactions are utilised in  technique developed 
for the exam ination of phenols and derivatives in 
animal tissues. A. G. P o l l a r d .

C a lc iu m  s a l ts  o f  b o n e .  L. J .  B o g e r t  and A. B .  
H a s t i n g s  (J. Biol. Chem., 1931, 94, 473— 481).— 
The inner and outer portions of bone and  also the 
cortex were analysed before and a fte r trea tm en t by 
various m ethods for rem oval of org. m atte r. The 
inner and  outer p a rts  do no t differ m aterially  in 
inorg. constituents, which are  more cone, in  th e  
cortex. N orm al m ethods of ashing result in  loss of 
carbonates. The chief constituent is probably a 
cryst. sa lt, CaC03,2Ca3(P 0 4)2. F . 0 . H o w i t t .

D e h y d ra tin g  a g e n ts  fo r  p a ra f f in  e m b e d d in g .
L. A. M a r q o l e n a  (Stain Tech., 1932, 7, 25).—BuaOH 
is recommended. H . W . D u d l e y .

D e te rm in a tio n  of to ta l  p ro te in  in  c e re b ro s p in a l  
flu id . J .  B. M c N a u g h t  (J. Lab. Clin. Med., 1931, 
16, 999— 1012).—Tsuchiya’s reagent is employed, 
the pp t. being m easured volum etrically, a fte r cen­
trifuging, in a  calibrated tube. N orm al vals. are 
17— 40 (average 29) mg. per 100 c.c.

C h e m i c a l  A b s t r a c t s .
D e te rm in a tio n  of to ta l  p re c ip ita b le  p ro te in  in  

c e re b ro sp in a l f lu id . A .  R .  B a u e r  and  P . H . 
S c h e n c k  (J. Lab. Clin. Med., 1931, 16, 1090— 1100). 
—The p p t. produced by  a  reagent containing 1*5% 
of picric acid and  3-0% of citric acid is centrifuged 
in a calibrated tube. C h e m i c a l  A b s t r a c t s .

In d o x y l (in d ican ) in  th e  m ilk  of th e  cow  a n d  
th e  g o a t.  C. H e r v i e u x  (Compt. rend., 1931, 193, 
1480— 1482).— Small am ounts of indican were present 
in all norm al m ilks examined. W . O. K e r m a c k .

In flu en ce  of e n v iro n m e n ta l  te m p e r a tu r e  on  
th e  p e rc e n ta g e  of b u t te r - f a t  in  c o w ’s  m ilk . H . J .
B r o o k s  (J. D airy Sci., 1931, 14, 4S3—493).—The 
%  of fa t  in b u tte r  is inversely related  to  environm ental 
temp. The la tte r  factor exerts a  greater influence 
on the  fa t  content of m ilk th an  does th e  stage of 
lactation. A. G . P o l l a r d .

C o lo r im e tr ic  d e te rm in a t io n  of th e  th io c y a n a te  
c o n te n t of g a s t r ic  ju ice . G. L o c k e m a n n  and W.

U l r i c h  (Biochem. Z., 1931, 243, 150— 159).—A 
m ethod is described for th e  colorimetric determ ination 
of CNS' in gastric juice w ith  th e  help of th e  FeCI3 
reaction which perm its th e  detection of CNS' in 
d ilutions of 1 in  10® corresponding w ith  a  content of
0-1 mg. per 100 c.c. P . W . C l u t t e r b u c k .

S tim u la t in g  effect of a m in o -a c id  h y d ro ­
c h lo r id e s  on  g a s t r ic  s e c re tio n . I .  E x p e r im e n ts  
o n  m e n . I I .  E x p e r im e n ts  o n  d o g s  w ith  g a s t r ic  
p o u c h e s . I I I .  E x p e r im e n ts  o n  m e n  in  w h o m  
th e  s u b s ta n c e s  a r e  in tro d u c e d  in to  th e  d u o ­
d e n u m . J .  T a g a w a  (Biochem. Z., 1931, 243, 330— 
343, 344—354, 355— 368).—I. Although neither N H 2- 
acids (glycine, 1-leucine, 1-phenylalanine, 1-tyrosine,
1-asparagine, d-glutamic acid, d- and 2-histidine,
1-cystine, d-alanine, 1-tryptophan) nor HC1 have 
appreciable effect on gastric secretion th e  hydro­
chlorides of the  acids stim ulate secretion to  varying 
extents and  a t  various rates. Of the  acids tested  
glutam ic is the m ost active. I t  is probable th a t  the 
stim ulating effect produced by  proteins takes place 
only after degradation to  N H 2-acids and  com bination 
of these ■with HC1.

I I . In  dogs w ith gastric pouches th e  adm inistration 
of th e  N H 2-acid hydrochlorides has effects very 
sim ilar to  those produced in  m an. The effect p ro ­
duced by glutam ic acid hydrochloride is no t influenced 
by  adm inistration of atropine, is inhibited by  ad ­
m inistration of adrenaline, and slightly increased by 
adm inistration of pilocarpine.

I I I .  W hen th e  acids are introduced in to  the  hum an 
duodenum  th ey  have no effect on th e  gastric secre­
tion, b u t in troduction  of IIC1 or of the  hydrochlorides 
of the  acids has stim ulating effects sim ilar to  those 
produced by  in troduction of th e  hydrochlorides into 
th e  stom ach. In  all cases glutam ic acid hydrochloride 
is the  m ost active compound. No connexion can be 
traced  between the  ex ten t of th e  stim ulating effect 
and th e  [H 'j of th e  solutions given. I t  is concluded 
th a t  the  N H 2-acid hydrochlorides exert the ir stim u­
la tin g  action a fte r resorption below th e  duodenum.

W . M c C a r t n e y .
V a r ia t io n s  in  p a n c re a tic  s e c re tio n  d u r in g  

h y p e rg ly c se m ia  r e s u l t in g  f ro m  in tra v e n o u s  in ­
je c tio n  of g lu c o se . J .  L a  B a r r e  and  P. D e s t r A e  
(Compt. rend. Soc. Biol., 1930, 105, 35—36; Chem. 
Zentr., 1931, ii, 76).—H yperglycem ia stim ulates the 
higher nervous system , leading to  vigorous pancreatic 
secretion. “ A. A. E l d r i d g e .

F lu o re sc e n c e  of p ig m e n ts  of u ro b il in  g ro u p . 
F lu o re sc e n c e  s p e c tra .  C. Dufm i: and J . R o c h e  
(Bull. Soc. Chirn. biol., 1931, 13, 987— 1014).—The 
fluorescence of mesobiliviolin, mesobilirubinogen, and 
preps, of urobilin and hydrobilirubin in  E tO H  solu­
tion  alone and in  presence of Zn and  H g sa lts is 
described. The absorption and  fluorescence spectra 
under these conditions arc depicted.

H . A. P i g g o t t .
R e la tio n  b e tw e e n  e n d o g en o u s  a n d  e n te ro tro p ic  

u r ic  a c id . H . R o t h m a n n  (Ver. deut. Ges. inn. 
Med., 1930,42,159 p p . ; Chem. Zentr., 1931, ii, 78).— 
Adenosinephosphoric acid is excreted w ith  the  bile 
into the  intestine, and  is therefore a  source of en­
terotropic uric acid. A. A. E l d r i d g e .
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D e te c tio n  of fo rm a ld e h y d e  in  u r in e . E .
Chlerici (L’Ateneo Parm ., 1930, 2, No. 1; Chem. 
Zentr., 1931, ii, 95—96).—L ab a t’s reaction is em ­
ployed. A. A. E ld rid ge .

C o lo u r r e a c tio n  fo r  c a rb o h y d ra te s . D e te c tio n  
of h e x o se s  a n d  p e n to se s  in  u r in e .  E .  C h i e r i c i  
(L’Ateneo Parm ., 1930, No. 2, 8 p p .; Chem. Zentr., 
1931, ii, 96).—Urine (0-2 c.c.) is added •without 
mixing to  H 2S 0 4 (4 c.c.); a fter careful m ixing 5%  
alcoholic gallic acid (0-2 c.c.) is added. In  th e  cold 
or on gentle warm ing (H20 -b a th ) a green coloration 
indicates hexoses or carbohydrates yielding hexoses 
w ith  H 2S 0 4. I f  th e  reaction  is no t given, b u t the  
deproteinised urine reduces Folding's solution, p en t­
ose is present. A. A. E l d r i d g e .

O c c u rre n ce  of p h e n o l d e r iv a tiv e s  in  u r in e . 
D e te rm in a tio n  b y  m e a n s  of th e  M illo n  re a c tio n .
0 . F u r t h  and R . S c h o l l  (Biochem. Z., 1931, 243, 
274—291).—The phenolic compounds in  urine no t 
volatile in  steam  can bo separated  in to  an  E t20-sol. 
(substances derived from tyrosine) and  an  E t20-insol. 
fraction. The am ount of phenolic substances in  urine 
canno t be determ ined by direct application of the  
Millon reaction, b u t th e  am ount of these fractions 
can be colorimetrically determ ined w ith  the  Millon 
reagent if the urine is trea ted  in the  m anner described. 
The usual m ethods for the  determ ination of th e  in ­
dican content of urine arc very inaccurate, b u t by 
using N a indigotinsulphonate for colorometric com­
parison estim ates of th is content can be made. 
Norm al hum an urine contains traces only of E taO- 
insol. phenolic substances, b u t has an  average" of
4-7 mg. per 100 c.c. of the  E t20-sol. (as tyrosine) 
and  0-8— 1*3 mg. per 100 c.c. of indigo (from indican). 
No relationship can be found between th e  indican 
(derived from  putrefaction of protein) content of 
urine and its  content of E t20-insol. phenolic com ­
pounds. In  diseases in  which th e  function of the 
liver is seriously affected, in advanced tuberculosis, 
and to  some ex ten t in o ther diseases also, the  content 
of E t20-insol. phenolic compounds increases greatly, 
although th e  content of th e  E t20-sol. fraction does 
no t alter. In  dem entia prsecox and in  am entia 
increase in th e  am ount of phenolic compounds in  
th e  urine occurs only exceptionally. In  th e  rabb it, 
dog, and  guinea-pig poisoning w ith P  leads to  great 
increase in th e  am ount of E t20-insol. phenolic com­
pounds in the  urine. W . M c C a r t n e y .

U rin a ry  p ro te a s e s . I .  B. H. E . C a d n e s s  and
C . G. L. W o l f  (Ferm entforsch., 1931, 13, 1—21).—  
Ninhydrin-positive, dialysable substances are present 
in  m ost pregnancy and pathological urines, b u t absent 
from norm al urines. Certain pathological urines 
contained enzymes which digested placental tissue 
slightly. The enzyme of pregnancy urine was no t 
sp. for placenta, b u t digested o ther substrates. The 
C0Me2 p p t. of all urines examined hydrolysed fibrin. 
Boiling the  COMe2 p p t. for 2 min. prevented the a tta c k  
on placenta, and  autoclaving for 30 m in. th e  a tta c k  
on fibrin. J .  H . B i r k i n s h a w .

P ig m e n t  m e ta b o l is m  a n d  d e s tru c t io n  of b lo o d  
in  p e rn ic io u s  anaem ia . R . F . F a r q u h a r s o n , II. 
B o k s o o k ,  and  A. M. G o u l d i n g  (Arch. In t. Med., 1931,

4 8 ,1 1 5 6 —1185).—In  severe relapses and, to  a  smaller 
ex ten t, in  p a tien ts  w ithout m uch amend a the  faecal 
excretion of urobilinogen increases to  several time3 
th e  norm al val. Serum -bilirubin also increases, and  
in  some cases urobilin is found in th e  urine. N orm al 
vals. are rapidly  restored during the reticulocyte 
response following effective trea tm en t w ith  liver 
or liver ex trac t. The pigm ent excretion is a ttr ib u ted  
to  early  destruction of the  abnorm al red  blood-cells of 
anosmia. L iver th erap y  favours the  production of 
red  cells which are less readily  destroyed, and  the 
blood re tu rns to  normal. A. C o h e n .

R e la tio n sh ip  b e tw e e n  o x y g en  c o n su m p tio n  
a n d  n it ro g e n  m e ta b o lis m . I .  P e rn ic io u s  
an aem ia . C. W . B a l d r i d g e  and A. B a k e r  (J. Clin. 
Invest., 1931, 10, 529—543).—There is a  direct 
causal relationship between th e  increase in  N  catabol­
ism and  increased O consum ption and also between 
N storage and  decrease in  O requirem ent.

C h e m i c a l  A b s t r a c t s .
C ry s ta llin e  d e r iv a tiv e  of a n  a c id  p r e s e n t  in  

l iv e r . C o rre c tio n . R . W e s t  and  M. 11 o w e  (J. 
Biol. Chem., 1931, 94, 611).—-The sta tem ent th a t  the  
cryst. quinine sa lt previously described (A., 1930, 
1309) is clinically active is now w ithdraw n. Con­
tra ry  to  previous findings (loc. cit.), an  appreciable 
am ount of active m aterial is rem oved by  BuO H  
from  liver ex trac t sa tu ra ted  w ith  picric acid. The 
active m ateria l is recovered from  the  B uO H  ex trac t 
by  shaking w ith  dil. m ineral acid. H . B u r t o n .

I r o n  a n d  c a rb o n  of v is c e ra l  p ig m e n ts .  J .
P a v i o t , R . C k e v a l l i e r , and  A. B a d i n a n d  (Compt. 
rend. Soc. Biol., 1930, 105, 18—19; Chem. Z entr., 
1931, i, 3708).—A nthracotic lungs contain an  Re­
hearing pigm ent, generally in  q u an tity  exceeding th a t  
of C. The in tensity  of th e  colour depends on th e  
condition of th e  F e and  no t on its  q u an tity . P b  
could no t be found in  th e  lungs of a w orker in  a  lead 
mine. The F e conten t of the  spleen is lower th a n  
th a t  of th e  lungs or liver. A. A. E l d r i d g e .

P o ta s s iu m  c o n te n t of b o n e  m a r r o w  in  c a r ­
c in o m a . T. H o f f m a n n  (Biochem. Z., 1931, 243 , 
145—149).—H um an bone m arrow has during grow th 
a  high K  content, b u t in  adu lts  decreases to  \ — I of 
th is val. In  presence of carcinoma, K  enrichm ent of 
bone m arrow  again occurs, the  vals. being a t  least 
double those of norm al adults. The N a  conten t 
showed sim ilar b u t no t such regular variations, w hilst 
th e  Ca conten t was irregular and  could no t be cor­
related  w ith growth. P . W . C l u t t e r b u c k .

L ip in s  of h u m a n  tu m o u r s ,  e sp e c ia lly  th e  s u l-  
p h o p h o sp h o lip in s  of th e  tu m o u r s .  A. B o l a e f i  
(A tti R . Accad. Lincei, 1931, [vi], 14, 62—64).— 
Various neoplastic tissues, hum an and  otherwise, all 
exhibit d istinct analogies as regards the ir lipoidal 
constitu tion . Each contains a complex sulpho- 
phospholipin extractahle by h y d ra ted  COMe, [d 0*850), 
bu t, if pure, insol. in  anhyd. COMe2. This lipin, 
which is m oderately conc. in  th e  tum ours, appears 
to  have a  constitu tional character sp. for each 
tum our and  is characteristic if no t absolutely sp. 
for neoplastic tissue. I n  hum an tum ours i t  is p ro ­
bably identical w ith  jecorin. T . H . P o p e .
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D e te rm in a tio n  of s m a l l  a m o u n ts  of p h o s -  
p h a tid e s  a n d  c h o le s te ro l in  t is s u e s .  M. J o w e t t  
and E . W . L a w s o n  (Biochem. J ., 1931, 25 , 1981— 
1990).—The phosphatides are p p td . w ith  MgCL 
and th e  P  no t pp td . is sub trac ted  from  the  to ta l 
P . The cholesterol is p p td . w ith  digitonin and 
determ ined gravim etrically. S. S. Z i l v a .

P h o s p h a tid e  a n d  c h o le s te ro l c o n te n ts  of n o r ­
m a l  a n d  m a l ig n a n t  h u m a n  t is s u e s .  M. J o w e t t  
(Biochem. J . ,  1931,25,1991— 1998).—Puro m alignant 
tissues have a  higher phosphatide and  cholesterol 
content and  ten d  to  show a higher phosphatide- 
cholesterol ra tio  th a n  do m alignant tissues adm ixed 
with norm al tissuo. M alignant tissues show a high 
proportion of bound cholesterol. M alignant and  
benign tum ours show a  higher phosphatide : cholesterol 
ra tio  th a n  do th e  neighbouring tissues from which 
they m ay have arisen. S. S. Z i l v a .

K id n ey  th re s h o ld  fo r  g lu c o se  in  d ia b e tic  a n d  
n o n -d ia b e tic  p e r s o n s .  B. V. G l a s s b e r g  (J. Lab. 
Clin. Med., 1931, 16, 9-18—952).—The kidney th res­
hold varies greatly . N either glycosuria nor the 
presence of both  glycosuria and  a  high blood-sugar 
level necessarily indicates a d isturbance in  carbo­
hydrate m etabolism . C h e m i c a l  A b s t r a c t s .

M in e ra l m e ta b o l is m  d u r in g  in v o lu tio n  of 
s im p le  g o itr e . E . J .  B a u m a n n , S. K u r l a n d , and 
N. M e t z g e r  (J. Biol. Chem., 1931, 94, 383— 391).— 
R abbits suffering from thyro id  deficiency caused by  a 
diet of cabbage re ta in  Ca, Mg, and  P , w hilst the 
metabolism of N a, K , Cl, and  S is unaffected. A d­
m inistration of I  to  such rabb its  increases the  excretion 
and restores the  balance of Ca, Mg, and  P.

A. C o h e n .
C h an g e  in  th e  iso e le c tr ic  p o in t  of th e  haem o­

g lo b in  a n d  of th e  c h lo r in e  d is t r ib u t io n  in  th e  
b lo o d  in  e x o p h th a lm ic  g o itr e . J .  G l a s s  (Z. klin. 
Med., 1931, 116, 478—509; Chem. Z entr., 1931, ii, 
260).—Norm ally the  isoelectric po in t of the  oxy- 
hajmoglobin is between 5-95 and  6-40 (average 6-20); 
in  exophthalm ic goitre i t  is usually  higher. In  
exophthalm ic goitre and  on adm inistra tion  of 
thyroxine the  Cl distribu tion  in  the blood is acidotic in 
character. A. A. E l d r i d g e .

A c id -b a se  e q u il ib r iu m  in  p a th o lo g ic a l co n ­
d itio n s . I I .  A lk a lo s is  o b se rv e d  in  h y p e r te n ­
sive s ta te s .  E . M u n t w y l e r , C. T. W a y , and  D. 
B i n n s  (J. Clin. Invest., 1931, 10, 489—506).—In  
6 of 12 cases of persisten t hypertension w ith  slight N  
retention  a  p lasm a-H C 03' val. above 0-031 equiv. was 
found; in  11 cases the  plasm a p a exceeded 7-48. 
Two cases w ith  vom iting showed loss of Cl' and  to ta l 
base and a rise in  H C 03'. C h e m i c a l  A b s t r a c t s .

T h io s u lp h a te  t r e a tm e n t  of p e l la g ra .  I .  S a b r y  
(J. E gypt. Med. Assoc., 1931, 14, 603—610).—In tra ­
venous injection of 10 c.c. of 10% N a2S20 3, repeated 
20—60 tim es according to  the  severity  of the disease, 
supplem ented b y  a  m ilk diet, is an  effective trea tm en t 
for pellagra. A. L a w s o n .

I ro n  in  n o r m a l  a n d  p a th o lo g ic a l t is s u e s  a n d  
i t s  b io lo g ic a l in te rp re ta t io n . IV . I r o n  co n ­
te n t  of v a r io u s  o rg a n s  of w h ite  r a t s  d u r in g  
p re g n a n c y  a n d  u n d e r  n o r m a l  c o n d itio n s . V .

R ice  p ig e o n s . V I. S ta rv a t io n  r a b b i t s .  V II . 
R a c h itic  r a b b i ts .  K .  K o j i m a  (Nagoya J .  Med. Sci., 
1931, 5, 78—82, 83—93, 94— 102, 103— 109).—IV. In  
all organs studied, except th e  u terus, where i t  was 
increased, the  Ec content of pregnant ra ts  was less th an  
th a t  of norm al females.

V. Pigeons fed on polished rice showed increase in  
the  Ee conten t of the liver and spleen, and  the  Ee con­
te n t of the  brain and peripheral nerve was greater th an  
i n . s tarvation  pigeons. The Ee conten t of various 
grains, and  of polished and  unpolished rice, is parallel 
w ith the  v itam in-L  content. All preps, of vitamin-2? 
exam ined contained Ee, although in  sm all am ount. 
Vitamin-M preps, contained only traces or none.

VI. The Ee content of the  liver increased w ith 
duration  of th e  s tarvation  period, b u t the spleen-Ee 
decreased.

V II. In  rachitio rabb its  the  spleen- and  liver-Ee 
decreases, b u t th e  blood- and bone marrow-Eo 
increases. In  the  bones there  is no difference between 
rachitic and  norm al rabbits.

C h e m i c a l  A b s t r a c t s .
N itro g e n , c a lc iu m , a n d  p h o s p h o ru s  b a la n c e s  

in  la te  g e s ta t io n  u n d e r  a  sp ec ified  d ie ta ry  
re g im e . I . G. M a c y , E. D o n e l s o n , M. L. L ong , A. 
G r a h a m , M. E . S w e e n y , and M. M. S h a w  (J. Amer. 
D ietet. Assoc., 1931, 6, 314—320).—D uring the 7th 
and  8th  m onths of pregnancy, N, Ca, and  P  were 
stored  on an  adequate diet.

C h e m i c a l  A b s t r a c t s .
H e a lin g  of r ic k e ts  c o in c id e n t w ith  lo w  s e ru m -  

in o rg a n ic  p h o s p h o ru s . G. S t e a r n s  and J . D. 
B o y d  (J. Clin. Invest., 1931, 10, 591—602).—In  
tw o children w ith a persistent low level of serum- 
inorg. P  clinical healing was observed w ith sufficient 
retention of Ca and  P  for building bone.

C h e m i c a l  A b s t r a c t s .
V isco sity  of th e  b lo o d -s e ru m  in  sy p h ilis . 

S e ru m -a lb u m in  a n d  -g lo b u lin  c o n te n t. M. C. 
M c I n t y r e  (J. Lab. Clin. Med., 1931,16, 952—956).— 
Increased viscosity (1-82, 1-99) does no t appear to  be 
duo only to  an  increase in  serum-globulin.

C h e m i c a l  A b s t r a c t s .
E n z y m e s  a n d  im m u n ity .  M. G h i r o n  (A tti R . 

Accad. Lincei, 1931, [vi], 14, 48—52).—Addition of 
an  active, atoxic, sterile suspension in  glycerol of a 
lipase from  pig’s liver to  a  broth  culture of the  tubercle 
bacillus results in  an  a tten u a ted  s tra in  of th e  organ­
ism. W ie n  inoculated system atically into an  anim al 
during th e  developm ent of the  tubercular process, 
th e  enzymic suspension arrests tho  disease a t  the 
first phase of th e  inflam m atory process, which m ay 
be followed by  a  cure. T. H . P o p e .

V a ria tio n s  in  th e  c o n te n t of re d u c e d  g lu ta ­
th io n e  in  to x ic  a n d  in fec ted  c o n d itio n s . R . A. C.
G h e r z i  (Anal. Asoc. Quim. Argentina, 1931,19,173— 
197).—The liver of th e  guinea-pig contains more 
reduced glutathione th an  the  h eart and kidneys. The 
am ounts in  each organ are norm ally const., b u t 
poisoning by  KCN, IlgCl^, As20 3, CHC13, H 2C20 4, 
strychnine, morphine, atropine, or snake-venom causes 
characteristic variations in  th e  am ounts present in 
different organs, generally independent of th e  size of 
th e  dose, b u t dependent in some cases on th e  mode
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of adm inistration . Subcutaneous injections of ca r­
buncle, te tanus, or K och’s bacilli, or of te tanus toxin, 
all cause a  decrease in  th e  reduced glu tath ione content 
of th e  liver and  kidneys and  an increase in  th a t  of 
th e  heart, b u t d iphtheria tox in  increases th e  am ount 
in  th e  liver. In  ansemia produced by  bleeding th e  
ra tio  (red corpuscles)/(reduced glu tath ione content of 
blood) is decreased. In jection  of thyroid  ex trac t 
increases th e  am ount of reduced g lu tath ione in  th e  
organs. I t . K . C a l l o w .

E n e rg y  c h a n g e s  in  th e  a n a e ro b ic  p h o sp h a g e n  
s y n th e s is  in  m u sc le  e x t r a c t .  0 .  M e y e r h o f  and 
K . L o h m a n n  (Naturwiss., 1931, 1 9 ,  575—576).—The 
energy required for phosphagen synthesis is covered 
approx. by  th e  sum  of th e  energies of decomp, of 
glycogen to  lactic acid and of adenylpyrophosphate 
to  inosic acid, N H 3, and  phosphate. This explan­
ation  holds especially for cold-blooded muscles. W ith 
rab b it muscle complications arose through th e  second­
ary  action of the  adenylic acid compound, and agree­
m ent is no t so good. J .  W . S m i t h .

B e h a v io u r  of la c ta c id o g e n  in  fa tig u e  in d u c e d  
b y  s t im u la t io n  of iso la te d  f r o g ’s  g a s tro c n e m iu s .
D. W i l h e l m i  (Z. physiol. Chem., 1931, 203, 34— 47). 
—Fatigue of frog’s gastrocnem ius by  isolated stim uli 
was studied in relation to  lactacidogen content. The 
change in  lactacidogen content depends on th e  season ; 
in autum n, fatigue always causes an increase. During 
the  la s t th ird  of A ugust, 1?. esculenta regularly and 
It. temporaria to  some ex ten t show a decrease. In  
the  transition  period th e  effect on lactacidogen con­
te n t is variable even w ith  It. esculenta. The seasonal 
change is about a  m onth  earlier for It. temporaria 
th an  for R. esculenta. J .  H . B i r k i n s h a w .

F is s io n  of la c ta c id o g e n  in  m u s c u la r  c o n tra c ­
tio n . I I .  G. E m b d e n  and H . J o s t  (Z. physiol. 
Chem., 1931, 2 0 3 ,  48—57; cf. Arch. Soz. Biol, de 
Montevideo, Suppl., Ease. I I , 1931).—Frog’s gastro- 
cnemii were electrically fatigued until immersion in 
liquid a ir  produced no contraction. A muscle so 
fatigued and  electrically stim ulated  to  contraction  a t 
the  m om ent of immersion usually contained much 
less lactacidogen th an  a  fatigued muscle immersed 
w ithout such trea tm en t. J .  H .  B i r k i n s h a w .

H e a t p ro d u c tio n  of s k e le ta l  m u s c le  in  a r r e s te d  
la c tic  a c id  fo rm a tio n . E . F i s c h e r  (Pfliiger’s 
Archiv, 1931, 226, 500—517; Chem. Zentr., 1931, i, 
3698—3699).—The quotien t initial hea t/(ten sio n x  
length of muscle) is unchanged b y  poisoning w ith  
0 H 2B rC 0 2H . The poisoned muscle shows under 
aerobic conditions th e  same hea t production as a 
norm al muscle under anaerobic conditions.

A. A. E l d r i d g e .
O x id a tio n  of la c tic  a c id  b y  b r a in - t i s s u e .  C. A. 

A s h f o r d  and  E. G. H o l m e s  (Biochem. J . ,  1931, 25, 
2028—2049; cf. A., 1930, 1312).— A Meyerhof q uo ti­
en t can be obtained, b u t no carbohydrate synthesis 
takes place when brain-tissue is shaken w ith lac ta te  in 
the  presence of a  hydrogen carbonate buffer in  an
0 2-C 0 2 atm . The 0 2 up take  is greater in th e  presence 
of a  C 02-hydrogen carbonate buffer th a n  in th e  p re ­
sence of phosphate and increases w ith  increased 0 2 
tension in  both cases. The ll.Q . both  of th e  brain-

tissue alone and of th e  “ ex tra  0 2 ” are close to  
u n ity  even in  th e  case of animals rendered hypo- 
glycæmic by  insulin injection. Glucose, lacta te , suc­
cinate, and  glycerophosphate ac t w ith brain-tissue as 
H 2 donators to  m ethylene-blue. Glycerol and di- 
hydroxyacetone are w ithout effect on th e  reduction 
tim e ; form ate, acetate, and m andelate prolong it. 
“ E x tra  0 2 ” gives a  tru e  measure of lactic acid 
oxidised. V olatile acid or any  substance capable of 
binding hydrogen sulphite is not formed from  lactic 
acid in  presence of brain-tissue. There is a  small 
increase in  inorg. and  in  to ta l P  a t  th e  expense of 
org. P  bo th  in presence and  in absence of lactate . 
There is no synthesis of any  P  compound from the  
fraction of lactic acid which disappears and  is not 
accounted for by  oxidation. S. S. Z i l v a .

Im p o r ta n c e  of b ile  a c id s  in  c a rb o h y d ra te  m e ta ­
b o lis m . X . In flu en ce  of b ile  a c id s  a n d  p h o s ­
p h a te s  o n  s u g a r  a s s im ila t io n . S. F u z i t a  (J. 
Biochem., Japan , 1931, 1 3 ,  219—236).—The form ­
ation  of glycogen in  th e  rab b it’s liver is stim ulated  
by oral adm inistra tion  of N a2H P 0 4 (0-5 g. per kg.) or 
cholic acid. Glycogen form ation from glucose, maim- 
ose, and galactose is, however, thereby  diminished 
(except w ith  glucose and very small quantities of 
N a2H P 0 4). C h e m i c a l  A b s t r a c t s .

A c tio n  of a d re n a lin e  a n d  th e  m e c h a n is m  of 
g ly co g en  m o b il is a t io n  in  th e  is o la te d  f r o g ’s  l iv e r .
E. G e i g e r  (Biochem. Z., 1931, 2 4 3 ,  160—174).—P e r­
fusion of frog’s liver w ith isotonic R inger’s solution 
is accompanied w ith absorption of H 20  by th e  liver. 
Addition of adrenaline to  the  perfusion fluid inhibits 
absorption of I I 20  and leads to  a  loss of i t  by  th e  
liver. Adrenaline does no t constrict th e  vessels of 
th e  perfused frog’s liver and  th e  loss cannot be 
explained in  term s of vaso-constriction. The loss of 
H 20  is also obtained in glycogen-free livers of h iber­
nating  frogs and  cannot be th e  resu lt of decomp, of 
glycogen. I t  does not appear to  be caused by  a lte r­
a tion  in perm eability, b u t is m ost probably the  result 
of contraction of cell-colloids, which can be inhibited 
by  ergotaminc. H istam ine, which brings about m obil­
isation of glycogen, also leads to  a loss of H 20  by  th e  
liver, a  loss inhibited by  ergotam ine. C a d , and 
N a2S 0 4 added to  the  R inger’s solution cause a  m obil­
isation of glycogen and a  loss of H 20  by  the  liver. 
A causal relationship exists between contraction of 
cell-colloids and glycogen m obilisation, the  cell-enzyme 
system  being brought in to  action by  contraction.

P . W. C l u t t e r b u c k .
R e la tio n sh ip  of f a t  a n d  c a rb o h y d ra te  d e g ra d ­

a t io n  in  th e  l iv e r . B io lo g ic a l o x id a tio n - re d u c -  
t io n  p o te n tia ls . J .  K ü h n a u  (Biochem. Z., 1931, 
2 4 3 ,  14— 50).—The oxidation-reduction poten tia l and 
th e  g lutath ione content of the  liver is followed w ith  
norm al rabb its  and rabb its in  experim ental ketosis. 
B oth  in phloridzin and P  ketosis, th e  potential w ith 
m ax. excretion of ketone substances is considerably 
displaced to  th e  positive side, th e  reduced and to ta l 
glutathione contents are decreased, and th e  oxidised 
g lu tath ione content is increased. A fter injection of 
dihydroxyacetone, th e  po ten tia l of th e  liver in 
phloridzin ketosis re turns rapidly to  negative vais., 
th e  to ta l and  reduced glu tath ione contents increase,
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but the  abs. am ount of oxidised g lutathione decreases 
only slightly. The liver is therefore able to  form 
reduced g lu tath ione from an  unknown precursor. In  
P  ketosis, th e  poten tia l and th e  to ta l g lu tath ione con­
ten t of th e  liver are no t affected by  injection of 
dihydroxyacetone. The bearing of the  results on fa t 
and carbohydrate m etabolism  is discussed.

P . W . C l t t t t e r b u c k .
B o d y -fa ts  of th e  p ig .  I .  In flu en ce  of in g e s te d  

fa t  o n  th e  c o m p o n e n t fa t ty  a c id s . P .  B h a t t a - 
c h a r y a  and  T. P . H i l d i t c h  (Biochem. J ., 1931, 25, 
1951— 1964).—There is a  general relationship of the 
various fa tty  acids of the  pig body-fats to  those of 
tallows (A., 1931, 757). The composition of the  outer 
layer of back fa t which is m ost unsatu ra ted  differs 
from th a t  of th e  inner layer, the  la tte r being in te r­
mediate in type between the  form er and  the peri­
nephric fa t, which i t  resembles more closely. The 
differences are much reduced when the  d iet of the  
animals includes arachis oil. B ody-fats from pigs 
which consume the relatively sa tu ra ted  shea b u tte r 
are no t greatly  different from those of the anim al 
fed on the  control ration . The consum ption of 
arachis oil leads to  an  increase of unsatu ra tion  in  the 
stored fa t and  also increases the  proportion of linoleic 
acid in  the unsatu ra ted  acids. Much of the  normal 
fat of the  pig m ust be derived from  carbohydrate or 
other non-fatty  p a rt of the ration . S. S. Z i l v a .

Do p e a n u t-  o r  a r a c h is  n u t-fe d  h o g s  y ie ld  la r d s  
c o n ta in in g  a ra c h id ic  a c id  ?  A. H . G i l l  and G. T. 
V a a l a  (Science, 1931, 74, 548).—Saponification 
followed by m ethylation of lard  obtained from  hogs 
fed on peanuts gave no evidence of Me arach idate; 
palmitic and stearic acids only were indicated.

L , S. T h e o b a l d .
N ew  c o n tr ib u tio n s  in  s te ro l  m e ta b o lis m . R . 

S c h o e n h e l u e r  (Science, 1931, 74, 579—584).—A 
lecture. L. S. T h e o b a l d .

A n im a l e rg o s te ro l  s y n th e s is . G . B i s c h o f f  
(Klin. W och., 1931, 10, 455; Chem. Zentr., 1931, i, 
2497).—During th e  hatching of hen’s eggs the  hydro­
genated sterol constituent (dihydrocholesterol) in ­
creases from  3-2 to  9-1%. Contrary to  Sclionheimer, 
a sim ultaneous dehydrogenation of o ther sterol 
constituents was no t observed. The ergosterol con­
ten t in hen’s eggs am ounts to  approx. 0-17% of the 
substances pp td . by digitonin. During hatching the 
to ta l sterol increases to  approx. 5% .

L. S. T h e o b a l d .
U rin a ry  e x c re tio n  of k e to n ic  s u b s ta n c e s  d u r ­

in g  s ta rv a t io n  in  v a r io u s  sp ec ie s  of a n im a ls . 
E. F . T e r r o i n e  and  H . T r i m b a c h  (Compt. rend., 
1931, 193, 1345— 1347).— A dim inution in ketonuria 
occurs during s tarvation  following a m ilk d iet in the  
pig, rabb it, dog, cat, and  ra t. In  the  pig alone there 
is an increase in  C0M c2+ C H 2Ac-C02II during inani­
tion, b u t th is  is more th a n  com pensated by the 
decrease in  (3-hydroxybutyric acid. No parallelism  
exists between the  N -excretion and  the  ketonuria 
during the  period of starvation . F . 0 . H owitt.

P a r e n te r a l  d e n a tu ra t io n  of fo re ig n  p ro te in s . 
V. E ffec t of s ta rv a t io n . T .  H . B o o n e  (J. Im ­
munol., 1931, 21, 139— 140).

C h e m i c a l  A b s t r a c t s .

N u tr i t iv e  v a lu e  fo r  g ro w in g  sw in e  of th e  p r o ­
te in s  of lin se e d  m e a l  a n d  of c o tto n se e d  m e a l  
b o th  a lo n e  a n d  in  c o m b in a tio n  w ith  th e  p ro te in s  
of m a iz e . H . H . M i t c h e l l  (J. Agric. Res., 1931, 
43, 743—748).— The true digestibility of cottonseed 
proteins is 83% , th a t  of linseed proteins 94% , and 
th a t  of maize proteins 91%. The com binations of 
cottonseed and  maize proteins and of linseed and 
maize proteins give average coeffs. of 86%  and 92% , 
respectively. The biological vals. of all three proteins 
are alm ost identical a t  61—63% . The pig appears to  
utilise maize proteins as efficiently as the  ra t, bu t 
cottonseed and linseed proteins less efficiently.

W. G. E g g l e t o n .
N itro g e n  b a la n c e  in  th e  w h ite  r a t  o n  a  d ie t  of 

o v a lb u m in  a n d  fa t  o r  of o v a lb u m in  a n d  c a rb o ­
h y d ra te .  F . M a i g n o n  and M. A. G h a h i n e  (Compt. 
rend., 1931, 193, 1474— 1476).—W hite ra ts  fed on a 
d iet of ovalbum in supplem ented by either fa t or 
carbohydrate of approx. equal calorific val. show the 
smaller loss of N  and  b e tte r utilisation of th e  protein 
w ith  the  fa t th a n  w ith  the  carbohydrate when these 
are adm inistered in  relatively small quantities. W ith 
larger relative am ounts of fa t or carbohydrate, these 
m ay exert approx. equal effects or th e  carbohydrate 
m ay even be more active th a n  the  fa t.

W . 0 . K e r m a c k .
R o le  of n o n -e s se n tia l  a m in o -a c id s  in  p a r t ly  

co v e r in g  th e  sp ec ific  e n d o g en o u s  n itro g e n  lo ss . 
M e z i n c e s c o  (Compt. rend., 1931,1 9 3 ,1469— 1471).—  
The adm inistration of non-essential N H 2-acids 
(glycine, alanine, aspartic or glutam ic acid) to  pigs 
on a  purely carbohydrate d iet decreases the  negative 
N  balance, the  ex ten t of th e  decrease (25—30%) 
being of the  same order as th a t  obtained w ith  N H 4 
citra te . The effect of the  acids appears therefore to  
depend solely on the  N H 2-group as such. The 
adm inistration of theso acids is w ithout definite 
effect on the  excretion of to ta l and  neu tra l S or of 
creatinine. W. 0 .  K e r m a c k .

A m in o -a c id  m e ta b o lis m . I .  R e la tiv e  r a te s  
of a m in o -a c id  d is a p p e a ra n c e  a n d  u r e a  fo rm ­
a tio n . V. C. K i e c h  and  J . M. L u c k  (J. Biol. Chem., 
1931, 94, 433— 449).—N H 2-acid m etabolism  has been 
studied by analysis of whole bodies and  excreta of 
ra ts . The high N H 2-N content of ra ts  im m ediately 
after injection of ¿(-alanine soon decreases to  the  
norm al val., b u t only about 50% of the  N  is recovered 
as urea. Following injection of glycine and (-aspartic 
acid a 6— 8 hr. lag in  form ation of urea is observed, 
which is followed by a period in which urea form ation 
exceeds th a t possible from deam ination. 3—4 hr. 
after injection of (-aspartic acid the decrease in  N H 2-N 
is replaced by  an  increase, due to  protein hydrolysis 
stim ulated  by the N H 2-acid. Glycine adm inistered 
per os is metabolised w ithout lag in  urea form ation, 
and no endogenous-protein hydrolysis occurs. The 
results are explained by the  form ation of interm ediate 
N  compounds. A. C o h e n .

B e h a v io u r  of h e te ro cy c lic  c o m p o u n d s  in  th e  
fro g . K . K u s u i  (J. Biochem., Jap an , 1931, 13, 
343—350).—The frog excretes nicotinic acid p artly  
unchanged. I t  converts to  a slight ex ten t ingested 
quinoline and rsoquinoline into Me compounds, and
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oxidises a  sm all am ount of 2-methylquinolinc to  quin- 
aldinic acid. QuinoBné-2-carboxylic acid behaves 
differently from  picolinic acid in  no t being con­
jugated w ith  glycino, b u t appearing in  th e  urine 
largely unchanged. Although 2-dihydroxypropyl- 
quinoline is readily oxidised in  vitro to  quinalchnic 
acid, th is transform ation does no t occur in  th e  frog.

C h e m i c a l  A b s t r a c t s .
A c id -b a se  b a la n c e  in  a n im a l  n u tr i t io n . IV . 

E ffec t of lo n g -c o n tin u e d  in g e s tio n  of a c id  on  
re p ro d u c tio n  in  sw in e , r a t s ,  a n d  r a b b i t s .  A. R . 
L a m b  and  J .  M. E v v a e d  ( J .  Biol. Chem., 19 3 1 , 94, 
4 1 5 — 422).-— Three generations of swine were reared 
in  3-5 years on a  norm al d ie t to  which were added
2 0 0 — 3 0 0  c.c. of AT-H 2S 0 4 daily  w ithout im pairing 
growth, health , or reproductive ability . No abnor­
m al composition of bono resulted. Sim ilar results 
were obtained w ith  ra ts  receiving acid salts cquiv. 
to  1-5— 2-0 c.c. of N -acid daily. B abb its reproduce 
successfully if the  daily  balance of acid received is 
no t greater th a n  5 c.c. (N).  H igher doses are fa ta l. 
The acid is m ainly excreted as acid phosphate, the  
rab b it showing less ab ility  th a n  swine or ra ts  to  
neutralise acid w ith  N H S. A. C o h e n .

M a g n e s iu m  a b s o rp t io n  in  d o g s  a n d  i t s  e ffec t 
o n  th e  m e ta b o lis m  of c a lc iu m . H . G . B a r ­
b o u r  and  J .  E . W i n t e r  (J . Pharm . E xp. Ther., 1 9 3 1 , 
43, 6 0 7 — 6 2 0 ).— The adm inistration to dogs of equal 
quantities of Mg oxide, lactate , or gluconate produces 
apparen tly  equal increases in  the Mg content of the  
serum  and has practically no effect on the  Ca content. 
W hen account is taken  of the  Mg content of the  thrco 
compounds, i t  follows th a t  Mg gluconate is m ost 
readily  absorbed and MgO least. W hen large doses 
of Mg lactate  or gluconate aro adm inistered over a 
long period no loss of Ca occurs provided th a t  the  
P 20 5 in take is adequate. I f  the  P 20 5 in take exceeds 
4 millimol. per kg. per day, ex tra  Ca is retained.

W . O . K e r m a c k .
C a lc iu m  a n d  p h o s p h o ru s  m e ta b o l is m . X II . 

E ffec t of in g e s t io n  of a c id -p ro d u c in g  s u b s ta n c e s . 
R .  E .  F a r q u i i a r s o n , W . T .  S a l t e r , D .  M .  T i b b e t t s , 
and J .  C. A u b . X III . E ffec t of in g e s t io n  of p h o s ­
p h a te s  o n  th e  e x c re tio n  of c a lc iu m . R . F . 
F a r q u i i a r s o n , W. T .  S a l t e r , and  J .  C. A u b .
X V III. T e m p o ra ry  f lu c tu a tio n s  in  th e  lev e l of 
c a lc iu m  a n d  in o rg a n ic  p h o s p h o ru s  in  b lo o d - 
s e r u m  of n o rm a l  in d iv id u a ls . R . F . F a r q u - 
i i a r s o n  and  D .  M . T i b b e t t s  (J. Clin. Invest., 1931, 
10, 221—249, 251—269, 271— 286).—X II. Excretion 
of Ca varied w ith  th e  to ta l excess acid elim inated 
and  especially w ith  th e  ou tpu t of N H 3. The quant, 
increase in  Ca excretion from  acid ingestion was 
influenced by  th e  basal level of Ca excretion as well 
as b y  th e  am ount of excess acid ingested. Alkali 
has little  effect on Ca excretion. Fæ cal Ca rem ained 
const, even w ith  great changes in  the  acid ity  of the 
diet.

X III .  G reat variation  in  P  did  no t appreciably 
affect u rinary  or fæcal Ca. A high-protein d iet, the  
acidosis being controlled by  NaHCOs, was w ithout 
effect. N aH 2P 0 4 produced a  rise in  urinary  acidity, 
b u t had  no effect on excretion of N H 3 or Ca.

X V III. The norm al fasting vais, of serum-Ca and

-P  change little  over long periods. Large am ounts 
of carbohydrates cause a  fall in  serum-inorg. P , and 
sometimes an  increase in  Ca.

C h e m i c a l  A b s t r a c t s .
E ffe c t of io d o p ro te in  d e c o m p o s itio n  p ro d u c ts  

o n  p ro c e s s e s  of d e v e lo p m e n t a n d  re g e n e ra t io n . 
W . B r a n d t , II. M a t t i s , and  E . N o l t e  (Biochem. Z., 
1931,243,369—379; cf. A., 1931,1463).—Six fractions 
obtained by  hydrolysis of the  iodoprotein accelerate 
developm ent of tadpoles and  newts. The m ost active 
fraction produces m etam orphosis in  tadpoles in  8 
days and in  new ts in  12— 14 days, and in  its  action 
is oxactly sim ilar to  active thyro id  preps. The 
grow th before m etam orphosis and  the  in tensity  w ith  
which am pu ta ted  p a rts  are regenerated are not 
accelerated to  the  same ex ten t as is m etam orphosis 
itself. W. M c C a r t n e y .

C o n tra c tio n  of r e c tu s  a b d o m in is  m u s c le  of 
f ro g s  c a u se d  b y  a ce ty lch o lin e . R . M i u e a  (Arch, 
exp. P a th . Pharm ., 1931, 163, 553—561).—A cetyl­
choline (1 : 50,000—100,000) induces a  strong and 
persisten t contraction in  the  rectus muscle, b u t has 
only a weak action in  th e  sartorius; in  no instance 
was there an increase in  th e  lactic acid level. H igher 
concns. (1 : 1000) im pair the  excitability  and increase 
th e  lactic acid content in  both  muscles to  the  same 
ex ten t as occurs w ith  tetanism g stim ulation, which 
also causes a  m arked decrease in  phospliagen content, 
a phenom enon no t oxlubited by acotylcholine 
(1 :50,000). H ence fundam ental differences exist 
between contraction duo to  acetylcholine and  th a t  
due to  te tan isation . F . O. I I o w t t t .

R e fle x -h y p e rlip iem ia . Y . D. K o s k o f f  and 
J . G. D. d e  B a r e n n e  (Science, 1931, 74, 550).—  
Rcflox-hypcrlipEemia generally occurs when the  
sciatic nerve of cats is electrically stim u la ted ; th e  
inereaso in  blood-fat is abrupt, since i t  is present in  
th e  blood draw n im m ediately after afferent stim ula­
tion. L. S. T h e o b a l d .

In flu en ce  of d e n e rv a tio n  o n  s y m p a th o m im e tic  
a c tio n . T .  M a s a y a m a  (Arch. exp. P a th . Pharm ., 
1931, 163, 562—582).—The changes in  glycogen and 
phospliagen levels in  the  tibialis muscle of the rab b it 
were investigated during (a) denervation by  section 
of th e  corresponding ischiadicus, (6) curarisation, 
(c) trea tm en t w ith  adrenaline, caffeine, and  te tra - 
hydro-p-naphthylam ino before and  after denerv­
a tion , (d) trea tm en t w ith adrenaline and  caffeine in  
curarised muscle, and  (e) adm inistration  of picro- 
toxin , ergotam ine, and insulin in norm al muscle. 
The results are discussed w ith  reference to  th e  ner­
vous control of th e  “ chemical tonus ” of muscle. 
Thus th e  correlation existing between glycogen and 
phosphagen m etabolism  is dependent on th a t  be­
tween th e  sym pathetic  and  central m otor nervous 
control. F . 0 . H o w i t t .

E ffe c t of n a p h th a le n e  on  th e  t is s u e  o x id a tio n  of 
th e  le n s  [of th e  eye]. D. M i c i i a i l  and P . V a n c e a  
(Compt. rend. Soc. Biol., 1930, 105, 59—60; Chem. 
Zentr., 1931, ii, S3).

A p p e a ra n c e  of a  re d u c in g  s u b s ta n c e  in  th e  
u r in e  a f te r  a d m in is t r a t io n  of e th y l u re th a n e . E .
Zunz (Arch. In t. Pharm acodyn. Ther., 1930, 38 ,



BIOCH EM ISTRY. 1 9 1

359—362; Cliem. Zentr., 1931, ii, 261).—Different 
animal species react differently as regards the  appear­
ance of a  reducing substance of unknown com position; 
also different samples of E t  u rethane differ in  them 
power to  generate th e  substance.

A. A. E l d r id g e .
Effect of narcosis on the blood-lactic acid. I. 

H. S c h m id t and E . S c h m u t z le r  (Schmerz, Narkose, 
Ansesth., 1930, 3 , 309—325 ; Cliem. Zentr., 1931, ii, 
82).—W ith  frog’s muscle, E t20  or CHC13 does no t 
inhibit the  resynthesis of lactic acid to  hexosephos- 
phoric acid, bu t ra th e r prom otes it. Clinical in ­
crease in  blood-lactic acid is a ttrib u ted  to  liver 
injury. A fter N 20  th e  increase in  blood-lactic acid 
is less th a n  after E t20 . A. A. E ld r i d g e .

Lactic acid m etabolism . I. Blood-lactic 
acid in narcosis. Pharmacology of “ pernoc- 
ton." F . M a ta k a s  (Arch. exp. P a th  Pharm ., 1931, 
1 6 3 , 493—504).— “ Pcrnocton ” injected in to  various 
species of anim als results in  unchanged levels of 
blood-lactic acid and -sugar, w hilst E t20  or urethane 
produces a rise. The increase in  blood-lactic acid 
due to  E t20  narcosis is a  secondary action duo to  
inhibition of oxidation and increase in  lactic acid 
form ation by  stria ted  muscle and  no t to  any  influence 
on the  respiratory  centres. F . 0 . H o w it t .

Influence of narcotics on sugar-excretion 
threshold. Y. I w a n a g a  (J. Biochem., Japan , 
1931, 1 3 , 351— 368).—Morphine produces liyper- 
glycsomia and  glycosuria in  the  dog, lowering the  
sugar excretion threshold, b u t only when large doses 
are given. W hen the  threshold is raised by  adren­
aline the effect of morphine is very m arked. CHC13 
and E tzO narcosis produce hyperglycsemia and lower 
the sugar-excretion threshold, especially in  dogs 
treated  w ith  adrenaline. E tO H  does no t affect the  
blood-sugar level, and lowers the sugar threshold less 
than  other narcotics. Morphine, CHC13, and  E taO 
m arkedly reduce the  sugar threshold abnorm ally in ­
creased by acetylcholine. C h e m ic a l A b s t r a c t s .

Action of some hypnotics on methylene-blue 
decolonisation. K . B e h n e c k e  (Arch. exp. P a th . 
Pharm ., 1931, 1 6 3 , 594— 601).—U rethane, “ volun- 
ta l,” and  “ a d a lin ” inhibit, w hilst veronal accel­
erates th e  decolorisation of m ethylene-blue by  muscle 
incubated in  P 0 4/"  buffer w ith  hexose- or glycero- 
phosphoric or succinic acid as donator. Veronal, 
however, inhibits the  0 2-consumption by  such a 
system and  hence behaves in  a  m anner sim ilar to  
th a t of PhMe or H C N . F . O. H o w it t .

New hypnotic, ethyl-p-ethylbutylbarbituric 
acid, and some derivatives of p-ethylbutyl 
alcohol. E . F o u r n e a t j  and  J .  M a tt i .— See th is 
vol., 142.

Hypnotic action of ethyl-p-ethylbutylbarbituric 
acid i “  Fourneau 7 6 9 " )  on the rat. D. B o v e t  
(J. Pharm . Chim., 1931, [viii], 14, 523—527).—The 
compound is 8-2 tim es as active as veronal on th e  
ra t, and dos. tol./dos. cu r.= 7 2 /2 8 ; i t  is 3 tim es as 
active as veronal on mice. R. S. Cahn.

Metabolic action of cutaneously applied cam­
phor and related substances. M. T e n n e n b a u m  
(Arch. exp. P a th . Pharm ., 1931, 163, 505— 516).—

A decrease in blood-sugar level is produced in  rabbits 
by  inunction of olive oil solutions of camphor, tu r ­
pentine oil, and to  a  sm aller ex ten t of bomeol or 
m enthol. The effect commences A hr. after tre a t­
m ent, reaches a max. in 5 hr., and th en  decreases. 
No correlation between chemical constitu tion  of the 
compounds and  hypoglycccmic action could be de­
duced. F . O. H o w i t t .

Animal calorimetry. XLI. Influence of 
phloridzin glycosuria on the m etabolism  of dogs 
after thyroidectomy. M. D a n n , W. II. C h a m b e r s , 
and  G. L u s k  [w ith J .  E v e n d e n ]  (J. Biol. Cliem., 
1931, 9 4 , 511—527).—Thyroidectom y in  dogs tends 
to inh ib it the  increase in  heat production and also 
in  protein m etabolism  following adm inistration of 
phloridzin. W ith  one prep, of ptiloridzin the  “ oxtra 
sugar,” which could be accounted for by the glycogen 
reserves and did  no t arise from m etabolism of fa t as 
indicated  by  the  R.Q ., was only gradually elim inated. 
In  th is  instance the  D : N  ratios were high, whereas 
w ith  another prep, of phloridzin the  ratios were 
lower and th e  delayed elim ination of ex tra  glucose 
was no t apparent. F . O. H o w i t t .

Effect of cholic acid on excretion of creatinine 
under the influence of vegetative nervous system  
poisons. A. T a k u  (J. Biochem., Jap an , 1931, 13,
237—254).—Tetrahydro-p-naphthylam ine, caffeine, 
atropine, and  CaCl2, bu t no t pilocarpino, increase tho 
creatinine excretion of the  rabb it. Tho action is 
inhibited by  sim ultaneous adm inistration of cholic 
acid. C h e m i c a l  A b s t r a c t s .

Distribution of quinine in the organism. A. A.
I v i r s t n e r  and M. M. P a n t s c h e n k o v  (Arch. Schiffs- u . 
Tropen-H yg., 1931, 35, 286— 297; Chem. Zentr., 
1931, ii, 266).—In  rabb its trea ted  w ith  quinine the 
highest concn. was present in  the  brain, followed by 
th e  lu n g s; m oderate quantities were found in  tho 
liver, b u t relatively little  in  tho blood and  spleen. 
The q u an tity  in  hum an blood after 6 hr. was 1% of 
the  dose. The m ax. quinine concn. is found after 
3 h r . ; th e  red  corpuscles contain three tim es as much 
as the  plasm a. A. A. E l d r i d g e .

Colloid chemistry of the nervous system s. III. 
Histamine. W. D. B a n c r o f t  and J . E . R u t z l e r , 
jun. (J. Physical Cliem., 1931, 35 , 3189—3206; cf. 
A., 1931, 1454).—The superior cervical ganglia of 
rabb its are peptised b y  NaCNS and  reversibly ag­
glom erated by histam ine. In  presence of lipins, 
histam ine m ay appear to  causo swelling of th e  ner­
vous tissue, b u t is more probably being dissolved by 
the  lipins. CHC13 dissolves in  the  lipins of the  cere­
b ra l cortex, b u t does no t peptise the  proteins. In  
vivo ephedrine and  NaCNS antagonise histam ine. 
P re-treatm en t w ith  NaCNS counteracts skin reactions 
to  histam ine and  giant-ragweed pollen ex trac t. 
Reversible agglomeration of protein colloids is p rob­
ably  responsible for skin reactions, since histam ine, 
CaCl2, lactic acid, and m orphine behave similarly.

C. T . S n e l l  (c) .
Reversible coagulation in living tissue. VIII. 

W . D. B a n c r o f t  and  J . E . R u t z l e r .  jun . (Proc. N at. 
Acad. Sci., 1931,1 7 ,  597— 601; cf. A., 1931, 1328).—  
Bulboeapnine is an  agglom erating agent, as shown
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by an  im provem ent after its  adm inistration in  a case 
of hum an dem entia prajcox, and  by  its  induction of 
ca taton ia  and catalepsy in rabbits. In  rabbits NaCNS 
and ephedrine sulphate relieve bulbocapnine cataton ia 
on account of their peptising action, w hilst N a am ytal 
aggravates th is condition on account of its  agglom erat­
ing action. N. H .  H a r t s h o r n e .

Reversible coagulation in living tissue. IX.
W . D. B a n c r o f t , R . S. G u t s e l l , and J .  E . R u t z l e r , 
jun. (Proc. N at. Acad. Sci., 1931, 17, 637—642; cf. 
A.. 1931, 513, 649, 872, 10S8).—NaCNS by its  pep­
tising action of the  tissue colloids coagulated by 
morphine addiction removes or alleviates the  w ith ­
draw al sym ptom s when the  drug is suddenly w ith ­
drawn from addicted dogs. The use of NaCNS for 
hum an addicts is advocated. E. O. H o w i t t .

Taste deficiency for creatine. R . J . W i l l i a m s  
(Science, 1931, 74, 597— 59S).— Creatine is tasteless 
to  certain  individuals. L. S. T h e o b a l d .

Curariform action of quaternary ammonium  
salts. H .  R. I  k g  and W .  M. W r i g h t  (Proc. Roy. 
Soc., 1931, B, 109, 337—353).—The tim e of diffusion 
of quaternary  N H 4 salts in to  isolated frogs’ gastro- 
cnemii is appreciable in  comparison w ith  th e  tim e of 
poisoning. In  isolated sartorii the  diffusion period is 
negligible. M ethyl-, w-amyl-, hexyl-, heptyl-, and 
octyl-trim ethylam m onium  iodides are equal in  curari­
form action on th e  isolated sartorius. n-Propyl-, 
ethyl-, and dodecyl-trim ethylam m onium  iodides are 
progressively less active. The P h  Me3, P h  CH2Ph Me2, 
and  Mcj derivatives are equally active. Replace­
m ent of Me by E t  in  th e  last-nam ed lowers the  
ac tiv ity  rapidly, th e  M eEt3 and E t4 derivatives 
causing initial increases in  the  response of sartorii to 
indirect stim ulation. Slight activ ity  is shown by 
NMe3 and  N PhM eEt oxides. Paralysed sartorii 
recover slowly in  NMe4I  solution. For th e  la tte r  
drug a tem p, coeff. of 1*5 per 10° a t  23-5— 13-5° and 
13-5—3-5° is found for the  ra te  of poisoning. Curari­
form action m ay be due to  ionic exchange of the  
pcrm utit type between th e  drug and  the  affected 
muscle system . A. C o h e n .

Effects on albino rats of nutrition solely with 
seeds of LatJiyrus sa tiv u s ,  L. V. Z a g a m i  (A tti R. 
Accad. Lincei, 1931, [vi], 14, 218—221).—These seeds 
form an  incomplete or qualitatively  deficient food for 
growing ra ts . A lthough nervous or m otor phenom ena 
related  to  those described as lathvrism  are no t 
observed, young ra ts  fed solely on these seeds show 
diminished' resistance, torpor, and slow growth, 
especially of the  genital organs and skeleton.

T .  H .  P o p e .
Assimilation of aluminium by the human 

system . S. J .  L e w i s  (Biochem. J .,  1931, 25, 2162— 
2167).—N orm al blood usually contains no A1 and  
when i t  does th e  proportion is very small. A con­
siderable quan tity  of A1 is found in  the  blood after 
one meal of food containing Al. Similar observations 
apply to  milk. S. S. Z i l v a .

[Physiological] action of calcium. I. Effect 
of intravenous injections of calcium salts on the 
heart in cattle having diseased mineral m eta­
bolism . Dependence of action of calcium on the

heart on mineral composition of the blood- 
serum. L. S e e k l e s , B. S j o l l e m a , and  F. C. v a n  
d e r  K a a y  (Biochem. Z„ 1931, 243, 316—329; A., 
1931, 383).—In  p artu rien t paresis and grass staggers 
in ca ttle  injections of CaCl2 produce fundam entally  
th e  same effects on the  heart, viz., alterations in  the 
frequency, which is sometimes greatly  increased, w ith 
blocking, during and soon after the injection. The 
effect on the  h ea rt in  p artu rien t paresis is^dependent 
on the  m ineral composition of the  blood before injec­
tion  ; if the  serum is low in Ca and high in P  there  is 
predisposition to  dangerous changes in  frequency, 
whilst, on th e  o ther hand, high Ca and  low P  lead to 
harmless changes. In  grass staggers there  is no con­
nexion between the  m ineral composition of the  blood 
and th e  effect of th e  in jection; th e  effect of this 
composition on the  h eart in  th is disease is due to 
o ther influences and  to  greatly  increased sensitivity. 
I t. is concluded th a t  the  occurrence of h eart block 
and systolic arrest in  partu rien t paresis could be 
prevented by  injections of m ixtures, in  suitable p ro ­
portion, of CaCl2 and  MgCL. W .  M c C a r t n e y .

Blood-calcium following intravenous injection 
of calcium salts. G . D .  G r e v i l l e  (Biochem. J ., 
1931, 25, 1931— 1942).—The ra te  of fall of serum-Ca 
a t  any tim e greater th a n  5 mini after the  intravenous 
injection of CaCl2 and of Ca laevulatc in to  cabbage-fed 
rabbits is approx. proportional to  the  excess a t  th a t  
tim e of th e  serum-Ca above th e  final const, level. 
There is a  large disappearance of serum-Ca during 
th e  first 5 min. no t accounted for by  th is  relationship. 
Serum-Ca as determ ined by direct pp tn . gives an  
accurate measure of the  Ca content of th e  blood 
following th e  intravenous injection of Ca lsevulate.

S. S. Z i l v a .
Bism uth derivative of sodium [i-hydroxy- 

y-thiolpropanesulphonate. A. L e u l i e r  and M. 
J u v in  (J. Pharm . Chim., 1931, [viii], 14, 527—531).— 
The B i sa lt of N a [5-hydroxy-y-thiolpropanesulphon- 
ate, injected in to  guinea-pigs, is excreted in the  urine 
and  faices, bu t some is deposited in  various organs, 
no tab ly  th e  liver and  kidney. R . S. C a h n .

Toxicological practice. W .  A u s t e n  (Pharm . 
Zentr., 1931, 72, 385—388).—In  a case of H g poison­
ing H g was determ ined as HgS. On addition of B r 
w ater to  the  steam -distillate of portions of the  in tes­
tine from a  case of lysol poisoning a  tu rb id ity  was 
o b ta in ed ; none was obtained in  th e  distillates from 
th e  kidney, urine, or liver. I t  was no t possible to  
dem onstrate the  individuality  of the  B r p p t. In  a 
case of As poisoning As was conc. in the  stom ach, bu t 
was present also in  the  intestines and the  liver.

C. C. N. Y a s s .
Hydrases. Mechanism of the action of and the 

specificity of fumarase. K . P. J a c o b s o h n  (Bio­
chem. Z., 1931, 243, 1— 13).—Fum arase does not 
add  the  elem ents of H 20  to  m ethylfum aric acid. 
This is no t due to  toxicity , since when m ixtures of 
m ethylfum aric and fum aric acids are used, the former 
is unaffected, whereas the  la tte r  is converted into 
/-malic acid. The mechanism of fum arase action is 
discussed. P. W .  C l u t t e r b u c k .

Activation of oxido-reductions by cozymase. 
H . v o n  E u l e r  and R . N i l s s o n  (Biochem. J .,  1931,
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25, 2168—2171).—Phosphate is no t required for alde­
hyde transform ation when catalysed by dialysed liver- 
juice and purified cozymase. The transform ation in 
dialysed liver-juice is increased by  the  addition of 
hexosediphosphate or of phosphate. B oth  in the  
presence and  in  th e  absence of hexosediphosphate 
cozymase is indispensable for the  transform ation of 
MeCHO by liver-juice. S .  S .  Z i l v a .

E n z y m ic  a m y lo ly s is . I .  C a p a b ility  fo r  e n z y m ­
ic f is s io n  of a m y lo -  a n d  e ry th ro -s u b s ta n c e s  
f ro m  s ta r c h .  M. S a m e c  and  E . W a l d s c h m i d t - 
L e i t z  (Z. physiol. Chern., 1931, 203, 16—33).—The 
action of pancreatic, m alt-, and barley-am ylases on 
amylo- and  erythro-am yloses from potato-starch  was 
compared. Amylo-amyloses are completely hydro­
lysed by all th e  enzymes, which differ, however, in 
then’ ra te  and m anner of action as shown by  the  I  
colour reaction. In  pancreatic fission of th e  erythro- 
amyloses a  partia l breakdow n product rem ains which 
is resistan t to  fu rther hydrolysis.

J .  H . B i r k i n s h a w .
In flu en ce  of p ro te in s  a n d  p ro te in  d e r iv a tiv e s  on  

th e  e n z y m ic  h y d ro ly s is  of s ta r c h  b y  m a lt-  
d ia s ta s e . B. F i l i t o w i c z  (Biochem. J ., 1931, 25, 
1874— 1884).—E tO H  re tards a t  p K 5-6 hydrolysis of 
starch or dextrin  by  m alt-diastase to  an  ex ten t p ro ­
portional to  th e  concn. of E tO H . The percentage 
of re tardation  is g reater th e  more th e  p a  of the  
system  exceeds 4-5, th e  optim al p n in  th e  presence 
or absence of E tO H . The ac tiv ity  of 20%  E tO H  
amylase solutions is greater th a n  th a t  of similar 
solutions no t containing E tO H  after keeping up  to  
48 hr. Ovalbumin, gelatin, peptone, glycine, and 
aspartic acid re ta rd  a t  p n below and accelerate a t  p K 
higher th a n  4-5 to  an  ex ten t increasing w ith  the 
alkalinity of th e  medium. In  th e  case of glycine the 
relative acceleration is greater the  higher is th e  tem p. 
C'arboxylic acids and amines re ta rd  th e  reaction.

S. S. Z i l v a .
H y d ro ly s is  of c o n c e n tra te d  s u g a r  so lu tio n s  by  

in v e r ta se . H . A .  A u d e n  and E . It. D a w s o n  (Bio­
chem. J . ,  1931, 25, 1909— 1916).—The ra te  of liydro- 
lysis by  invertase of solutions containing 40%  or 
more of sucrose decreases as th e  substra te  concn. 
increases, the  relation between substra te  concn. and 
invertase ac tiv ity  being linear. The optim um  temp, 
for the  hydrolysis of 70%  sucrose in the  presence of 
invertase is 65—70°. The relation betw een th e  crit. 
increment in g.-cal. per mol. and  th e  tem p, for the  
hydrolysis of 70%  sucrose by invertase can be 
expressed by 12=20,500—1680 S .  S .  Z i l v a .

R e la tio n sh ip s  b e tw e e n  s t r u c tu r e  of s a tu ra te d  
a lip h a tic  a lco h o ls  a n d  th e i r  in h ib it in g  e ffec t on  
l iv e r-e s te ra s e . D. G l i c k  and  C. G. K i n g  (J. Biol. 
Chem., 1931, 94, 497—505).—The inhibitions of sheep 
liver-esterase acting  on E t  bu ty ra te  by «-prim ary 
alcohols increase rapidly  as the  series is ascended. 
Those of the  7 isomerides of am yl alcohol decrease as 
the steric hindrance abou t the  O H  group increases. 
With secondary alcohols th e  effect of steric hindrance 
is eclipsed by th a t  of the  length of th e  hydrocarbon 
chain. O ther aspects of th e  inhibitory power of these 
alcohols are discussed. F .  O . H o w i t t .

D is tr ib u tio n  of p h o s p h a ta s e  in  th e  t is s u e s  of 
te le o s ts  a n d  e la s m o b ra n c h s . O. B o d a n s k y , 
R. M. B a k w i n , and  H . B a k w t n  (J. Biol. Chem., 
1931, 94, 551—560).—Phosphatase occurs both  in  the  
cartilaginous skeleton of the  elasm obranch and, to  a 
greater extent, in  the  bony skeleton of th e  teleost. 
Hence an  assum ption of a  necessary association 
between presence of the  enzyme and the  occurrence 
of ossification (cf. A., 1923, i, 730; 1925, i, 201; 
1929, 1197; 1931, 258) is no t justified.

F . O. H o w i t t .
D oes b o d ily  e ffo r t g ive r i s e  to  defence e n zy m es  

sp ec ific  fo r  s u b s t r a te s  p r e p a re d  f ro m  in c re tio n  
o rg a n s  ?  S. B u a d z e  (Fermentforsch., 1931, 13. 
126—127).—Severe exercise produced no effect.

J .  H . B i r k i n s h a w .
L a te n t p e r io d  in  a u to ly s is . A. N e u b e r g e r  and 

H . REiNWErN (Biochem. Z., 1931, 243, 225—235).— 
B y addition of phosphate, pyrophosphate, hexosc- 
diphosphate, and  lac ta te  to  ra ts ’ livcr-pulp, autolysis 
sets in  im m ediately, hexosediphosphate having the 
strongest action. NaCI, K d ,  N aF, and N a2S 0 4 have 
no effect on th e  la ten t period. A cetate, citrate, and 
glycerophosphate have slight and  irregular accel­
erating action. A djusting th e  p n of the  autolysate 
to  5 also causes autolysis to  set in  im m ediately.

P. W . C l u t t e r b u c k .
L a te n t p e r io d  of a u to ly s is  w ith  [ tis su e s  of] 

fa s t in g  a n im a ls .  A. N e u b e r g e r  (Biochem. Z., 
1931, 243, 236—240).—W ith liver of fasting animals, 
th e  la ten t period is usually shorter, and addition  of 
acetate and  c itra te  accelerates the  autolytic process 
more strongly th an  w ith  norm al tissue. Phosphate 
addition accelerates autolysis as in th e  experiments 
w ith norm al anim als. P . W . C l u t t e r b u c k .

E n z y m ic  sy n th e s is  of p ro te in s  w ith  sp e c ia l 
re fe re n c e  to  th e  a c tio n  of p e p s in . D .  P .  C u t h - 
b e r t s o n  and  S. L. T o m p s e t t  (Biochem. J .,  1931, 
25, 2004—2013).—The optim um  [IF] for the  syn­
thesis of p lastein  from cone, digests of egg- and 
serum -album in and  from  caseinogen incubated  a t 
37° is p a 4. The form ation from the first tw o sources 
increases w ith rise of tem p., reaching a m ax. a t 70°. 
Increase in th e  concn. of enzyme increases plastein 
form ation in conc. peptic digests of egg- and  serum- 
album in. The ra tio  of the  decrease in  the  N H 2 and 
C 0 2H  groups in  the  process of form ation from egg- 
and  serum -album in and  caseinogen is 1 : 1 .  There 
is no appreciable liberation of N H 3. The longer a 
p ro tein  is allowed to  digest the  less is th e  yield. 
B etter yields are obtained from egg- and  serum- 
album in th a n  from caseinogen. P lastein  is not ob­
ta ined  from the  products of digestion of gelatin.

S. Si Z i l v a .
N a tu re  of p ro te a s e s . X . D e te rm in a tio n  of 

th e  o p tim u m  te m p e ra tu re  fo r  th e  d ig e s tio n  of 
e g g -a lb u m in  b y  f ro g -p e p s in  a t  p H 1-6—1*9.
N . P . P i a t n i t z k i  (Z. physiol. Chem., 1931, 203,
10— 15; cf. A., 1931, 1191).—The ac tiv ity  of frog’s 
gastric juice increases w ith rising tem p, to  a max. 
a t 45—50°; i t  is destroyed when th e  juice is heated  
to  65° for \  hr. Frog and  hum an pepsins show no 
substantial differences in behaviour.

J .  H . B i r k i n s h a w .
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Nature of proteases. X. Relations between 
activity of pepsin preparations and viscosity of 
the digestion m ixtures. I. A. S m o k o  d i n c e v  and
A. N. A d o v a  (Fermentforsch., 1931, 13, 36—46; cf.
A., 1931, 1191).—The changes in  viscosity of gelatin 
solutions under the  action of pepsin a t  38° reach a 
lim it in  3 hr. The fall in  viscosity indicates the 
strength  of th e  prep. In  digestion of easeinogen, 
active preps, are distinguished b y  th e  fact th a t the  
viscosity rises gradually  to  a m ax. in  3 lir. The vis­
cosity of 1%  enzyme solutions is independent of the  
activity . J .  H . B i r k i n s h a w .

Homogeneity of trypsin solutions prepared by 
the method of Waldschmidt-Leitz. II. E. 
A b d e r h a l d e n  and  E .  v o n  E h r e n w a l l  (Ferment- 
forsch., 1931, 13, 47—51; cf. A., 1931, 766).—A 
trypsin  solution originally inactive to  ¿Z-leucyl- 
glycine developed ereptic power after contact w ith 
glycerol a t 37°. A fter rem oval of erepsin by adsorp­
tion  on A1(0H)3 Gy> ereptic power again developed. 
A fter repeating th e  adsorption, no ereptic action 
was observed on keeping, b u t i t  was evoked by the 
addition  of glycine. J .  H . B i r k i n s h a w .

Behaviour of polypeptides composed of !(+ )-  
alanine towards dilute alkali and enzymes. E.
A b d e r h a l d e n  arid W . G o h d e s  (Ferm entforsch., 
1931, 13, 52—63).—The following polypeptides (and 
precursors) were obtained from  Z(+)-alanine etc. and  
d(+ )  -a-bromopropiony 1 chloride, [from d (-)-a la n in e , 
M i) —14-1° {d-methylenccamphor-d-alanine E t ester, 
m . p . 10S— 109°, [a]5 + 250°)]; \-alanyl-\-alanine, 
m . p . 297° (decomp.), [a]i> —21-6°; di-l-alanyl-l- 
alanine ( + p i 20 ), decomp. 250—253°, [a]u —72-2° 
(Br-precursor, decomp. 193—195°, [a ]-g  —47-2° in  N -  

N aO H ); tri-1-atanyl-l-alanine ( + H 20), decomp. 269— 
272°, [ot]g -1 2 0 -5 °  (Br-precursor, decomp. 243—245°); 
tetra-\-alanyl-\-alanine ( + I I 20 ), decomp. above 275°, 
[a )j?  —136-4° (Br-precursor, decomp. 260—261°); 
penta-l-alanyl-l-alanine ( + H 20 ), colloidal, decomp. 
above 278° (Br-precursor, decomp. 269—272°). N- 
N aO H  hydrolysed the  polypeptides more rapidly as 
mol. w t. increased. Gastric juice did not a tta ck  any 
of the  polypeptides, trypsin-kinasc hydrolysed the 
te trapep tide  m ost readily, and  also a ttacked  the  
penta- bu t no t the  di-peptide. Erepsin a ttacked  all 
th e  polypeptides. J .  H . B i r k i n s h a w .

Behaviour of hydroxyacylamino-acids or poly­
peptides towards enzymes. E .  A b d e r h a l d e n  
and  F . S c h w e i t z e r  (Fermentforsch., 1931, 13, 128— 
136).—B y boiling the  corresponding Br-compounds 
w ith  H 20  and  pyridine th e  following were prepared : 
dl-x-hydroxyisohexoylglycine, m . p. 108—109°, 
dl-a-hydroxyisohexoylglycylglycine, dl-a-hydroxyim- 
hexoyl-dd-leucylghycylglycine, m . p . about 140°. a- 
Bromoacetyl-dZ-leucine gave the  betaine anhydride of 
acetyl-dl-leucylpyridonium hydroxide, m. p . 223— 
224°, and  w ith NMe3 th e  corresponding trimethyl- 
ammonium hydroxide derivative, m . p . 236—237° 
[additive compound w ith  acetyl-dH eucinetrim ethyl- 
am m onium  bromide (1 mol.), m . p . 222°]. dl-a- 
Bromoisohexoylglycyl-dZ-leucine gave the  betaine 
anhydride of i&ohexoylglycyl-dl-leucinepyridonium 
hydroxide, m. p. 206° (decomp.).

J .  H . B i r k i n s h a w .

Alcoholic fermentation. S .  V e i b e l  (Dansk 
Tidsskr. Farm ., 1931, 5, 201—218; cf. A., 1931, 
1332).—Neuberg’s theory  of the  production of E tO H  
by  ferm entation from  hexoses is discussed. A m ix­
tu re  of sugar, N aH 2P 0 4, and  N aH C 03 in  H 20  was 
feririented for periods of 4, 8, and 32 h r. A fter 4 hr. 
th e  sa lt produced is nearly  pure liexosemonophos- 
phate , w hilst th e  S-hr. sa lt contains 35%  and  the 
32-hr. salt contains 45%  of trehalosem onophosphate. 
The ra tio  of diphosphate to  glucosephosphato in ­
creased continuously during the  experim ent, reaching 
a  val. of 8-7 after 32 hr. The percentages of P  present 
a t  the  close of th e  4-, 8-, and  32-hr. periods in combin­
ation  as inorg. P , trehalosem onophosphate, glueose- 
and  fruetose-mono- and  -di-phosphate have been 
determ ined, and  th e  bearing of th e  results on the  
mechanism of phosphorylation is discussed.

H . F . H a r i v o o d .
Acetoacetic acid and yeast. E . F r i e d m a n n  

(Biochem. Z., 1931, 243, 125—144).—The m aterial 
ex tracted  by  E t20  from  a solution obtained in  yeast 
ferm entations in  presence of CH2Ac-C02H , on m éthy l­
a tion  w ith  diazom ethane and  fractionation of the  
esters, consists of a  sm all fraction, b. p. 40— 44°/9 
m m ., comprising a  m ixture of the  esters of dl- and 
d(—)-laetic acid together w ith  a  chief fraction, b. p. 
64— 68-5°/ll mm., which is Me d(+)-p-hydroxy- 
bu ty ra te . The sam e products are obtained w ith 
yeast and  CH2Ac-C02H  in  th e  absence of sugar. 
The tw o samples of Me (3-hy droxybu ty ra te  had 
[a]D +25-48° and  +17-12°, respectively, differing 
am ounts of th e  Chester being also present. In  
ferm entations in  presence of sugar, th e  y ield  of 
(3-hydroxybutyric acid from  the  ro ta tion  is 38%  and 
of ester isolated from  86 to  100% of the  
CH2Ac-C02H  added, th e  difference representing the 
¿¿-variety. In  absence of sugar, th e  yield  of (3- 
h y  droxy butyric acid from  the  ro tation  is 13 to  17% 
and  from isolation 95%  of th e  GH,Ac-C02H  added.

P . W . C l u t t e r b u c k .
Production of equimolecular amounts of 

glycerol a n d  pyruvic a c id  in  th e  cell-free fer­
mentation of glucose. M. I v o b e l  (Biochem. Z., 
1931, 243, 406—415; cf. A., 1931, 393).—In  order to  
cause the  decomp. of glucose by  cell-free yeast- 
m aceration juice to  assume th e  fourth  form  of fer­
m entation  i t  is sufficient to  add  N a2H P 0 4 u n til the  
p n is 6-9 and, when th e  juice is very  active, to  delay 
the  s ta r t  of th e  experim ent. A t first th e  inorg. 
phosphate of the  juice is alm ost quan tita tively  con­
verted  in to  org. P  compounds. Then hydrolysis of 
th e  esters sets in  and  accum ulation of pyruvic acid 
takes place. E ven when the  experim ent is p ro ­
longed about half of th e  combined P 0 4'"  rem ains as 
such. Glycerol and  pyruvic acid are produced in  
equimol. am ounts and  a t th e  same tim e norm al 
conversion of the  sugar in to  C 0 2 and  E tO H  occurs.

W . M c C a r t n e y .
Decarboxylation of a-keto-n-valeric acid. E .  

H o f m a n n  (Biochem. Z., 1931, 243, 429— 434).— 
a-Keto-n-valeric acid is rapidly  (3 hr.) decarboxylated 
to  the  ex ten t of 80% by  yeast m ider th e  sam e con­
ditions as is pyruvic acid and  the  am ount of butal- 
dehyde which can be recovered after 7 hr. is 73%  of 
the calc, quan tity . T hereafter the  am ount decreases,
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but there is no production of butyroin. The sulphite 
compound of th e  acid is decarboxylated in  the  same 
way to  the  ex ten t of 75%  (cf. D irscherl, A., 1931, 
1457). W . M c Ca r t n e y .

Yeast fat. I. G. W e i s s  (Biochem. Z., 1931, 243, 
2C9—273).—Y east fa t contains d-valeric acid (prob­
ably a  m ixture of optically active and  inactive acids), 
a fa tty  acid, m. p. 88-5°, mol. w t. 379 (probably a 
C24 acid), and  (probably) an  u nsatu ra ted  oxidised 
acid of mol. w t. about 34G. U nsatu rated  OH-acids 
of high mol. w t. a r c  also present. W .  M c C a r t n e y .

Chemistry of the white rots of wood. I I .  
Effect on wood substance of A r r n i l l a r i a  m e l le a  
(Vahl), Fr., P o ly p o r u s  h i s p i d u s  (Bull.), Fr., and 
S t e r e u m  l i i r s u t u m ,  Fr. W. G. C a m p b e l l  (Bio­
chem. J ., 1931, 25, 2023—2027).—A nalytical d a ta  
of original and  of decayed wood are given. I n  every 
case there  is no m arked increase in  the  to ta l alkali- 
solubility of th e  m ajor components of wood substance. 
In  the  case of A . mellea i t  is due to  the  fact th a t  the  
pentosans no t in  the cellulose become less sol. in  1 % 
NaOH as decay proceeds. S. S. Z i l v a .

Biological decomposition of plant materials.
III. Physiological studies of some cellulose- 
decomposing fungi. A. G. N o r m a n  (Ann. Appl. 
Biol., 1930, 17, 575—013; cf. A., 1930, 201 ; th is 
vol., 93).—The optim um  tem p, of developm ent of 
cellulose-destroying fungi is higher th a n  th a t  usual 
for fungal growth. The availability  of various N  
and C compounds to  th e  various species is recorded. 
Pentoses, although readily utilised, are less suitable 
sources of C th a n  hexoses. C 02 form ation and  h ea t 
evolution during ferm entation are closely parallel. 
The period of m ax. hea t production corresponds w ith  
th a t of rapid  destruction of hemicellulose.

A. G. P o l l a r d .
Soluble enzymes secreted by U y m e n o m y c e t e s . 

Alcoholic constituents of essential oils and anti- 
oxygenic function. L .  L u t z  (Compt. rend., 1931, 
193, 1220— 1221).—The changes produced in  a 
medium containing the  alcoholic constituent and  
metliylene-bluc on the  grow th of Coriolus versicolor, 
Stereum hirsutum, and  S. purpureum  are recorded.

C . C . N .  V a s s .
Biochemistry of m icro-organisms. J .  J .  v a n  

d e  V e l d e  and A. V e r b e l e n  (Bull. Acad. roy. Belg., 
1931, [v], 17, 1262— 1273).—The p a vais, (given in 
parentheses, th e  first being th a t  of th e  original 
medium) resulting when Pénicillium glaucum, Phyco- 
myces nitens, Aspergillus niger, and  Oïdium lactis are 
grown on carro t (5-30, 7-27, 5-93, 5-80, 7-80), p o ta to  
(6-46, 7-43, 6-08, 4-48, 7-23), pork  (6-58, 8-62, 8-85,
6-68, 7-78), and  fish (6-86, S-42, 7-74, 6-52, 8-44) for 2 
m onths a t  25°, have been determ ined. The proteins, 
fats, and  ash in  th e  dried H 20-insol. products and 
the sugars and ash in the  dried H 20-sol. products 
have been determ ined in each case. The results 
indicate th a t  the  quant, m etabolism  of m icro-organ­
isms is influenced m ore by  th e  properties of the  
medium th a n  by any  specificity. J .  W. B a k e r .

Production of oxalic acid from uronic acids by 
A sp erg illu s  n ig er .  B . H o f m a n n  (Biochem. Z., 
1931, 243, 423—428).—The K  salts of d-glycuronic,

a-d-galacturonic, and tetragalacturonic acids are com ­
pletely decomposed in  5 weeks by  A . niger. The only 
org. acid produced is H 2C20 4, of which large am ounts 
(up to  20%  of the  theoretical in the  case of galact- 
uronic acid) are obtained. W . M c C a r t n e y .

Adsorption of potassium  by P e n ic i l l iu m  
g la u cu m  in Raulin’s solution with increasing  
quantities of potassium  nitrate. B r e t i n ,  P. 
M a n c e a u ,  and R e y  (Compt. rend. Soc. Biol., 1931, 
106, 197— 198; Chem. Zentr., 1931, ii, 257).

Metabolism of sugar, phytosterol, and lecithin  
in P e n ic illiu m  g la u cu m  grown in Raulin’s solu­
tion with increasing quantities of potassium  
nitrate. B r e t i n , P. M a n c e a u , and C o c h e t  (Compt. 
rend. Soc. Biol., 1931, 106, 195—19G; Chem. Z entr., 
1931, ii, 257).—In  a medium containing sucrose, t a r ­
taric  acid, N H jN 0 3, (N II4)2S 0 4, (NH4)3P 0 4, Iv2C03, 
MgCOs, M nC03, and Z nS04, th e  sugar assim ilation 
and  th e  production of lecithin are retarded, w hilst 
th e  form ation of phytosterol is accelerated, by addi­
tion  of K N 0 3. W hen larger quantities of K N 0 3 are 
added th e  form ation of both  phytosterol and  lecithin 
is retarded . A. A. E l d r i d g e .

Biochemistry of m icro-organisms. XXII. 
Isolation and characterisation of ergosterol from  
P en icilliu rn  p u b e ru lu m , Bainier, grown on syn­
thetic medium with dextrose as sole source of 
carbon. J .  H . B i r k i n s h x w , R . K . C a l l o w , and
C. P . B i s c h m a n n  (Biochem. J . ,  1931, 25, 1977— 1980). 
—Ergosterol was isolated. S. S. Z i l v a .

Action of certain moulds on solutions of 
aldoses. II. A. A n g e l e t t i  and  C. F . C e r u t t i .—  
See th is vol., 145.

Specificity in fermentation. M. S c h o e n  (Ann. 
In st. Pasteur, 1931, 47, 690—742).—A general d is­
cussion of the chemical reactions which tak e  place in 
th e  degradation of glucose by  micro-organisms.

W . O. K e r m a c k .
Decomposition of sugars by Lindner's T erm o -  

b a c te r iu m  m o b ile . C. N e u b e r g  and  M. K o b e l  
(Biochem. Z., 1931,243, 451-—460; cf. Lindner, B., 
1931, 776).—The bacterium  deearboxylates pyruvic 
acid, a t  least 60% of i t  being converted into McCHO 
and  C 02. From  glucose by th e  action of the  bacterium  
24-4% of the  theoretical am ount of MeCHO is ob­
tained. In  the  presence of phosphate the  dried m icro­
organism causes phosphorylation of glucose. Mg 
hexosediphosphate is decomposed w ith  elim ination 
of H 3P 0 4, and ferm entation and  Ba hexosemono- 
phosphate are dephospliorylated by  the  bacterium , bu t 
glucose is no t ferm ented unless cozymase from yeast 
is first added. W. M c C a r t n e y .

Mechanism of th e  primary attack on hexoses 
by lactic acid bacteria. I. C. F r o m a g e o t  and J .  
R o u x  (Biochem. Z., 1931, 243, 175— 190).—The early 
stages of the  ferm entation of sugars by  B. bulgaricus 
are followed in  term s of th e  m anom etrically d e te r­
m ined C 02 liberated by reaction of th e  form ed lactic 
acid w ith  NaHCOg. Curves show th e  ra te  of ferm ent­
ation  of glucose, mamiose, fructose, galactose, and 
lactose. For all these sugars, th e  curves show an  
induction period followed by a  period of vigorous 
ferm entation and finally by a  period in  which the
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reaction alm ost ceases. The ordinates for th is th ird  
stage are different for th e  different sugars, b u t always 
below th e  theoretical. The ferm entation velocities 
are in  th e  following order : fru c to se> m an n o se>  
glucose>galaetose. Lactose shows a  g reater induc­
tion period, the  curve then  rising more quickly th an  
w ith  galactose. Fructose lias th e  shortest induction 
period. In  comparing the  kinetics of the  lactic acid 
ferm entation of glucose and  mannose, the  same bac­
terial w t. under the  sam e conditions d id  no t give 
analogous results. The longer the culture was kep t 
on m ilk or bouillon, th e  more did the  ferm enting 
power decrease. The smaller was the  ferm enting 
power, the  less was the power to  m ultip ly  in  bouillon, 
whereas the  power to grow in  m ilk rem ained normal. 
The decrease of ac tiv ity  is accompanied w ith an 
increase of induction period. Phosphate causes an 
activation  and a decrease of induction period only 
w ith  bacteria showing decreased activ ity .

P . W . C l u t t e r b u c k .
B a c te r ia l  d e c o m p o s itio n  of g lu co se  u re id e . E .  

H o f m a n n  (Biochem. Z., 1931, 243 , 416—422).— 
Although m any bacteria have no effect on th e  ureide, 
m anure from hen-runs contains one or two organisms 
which completely decompose th e  substance and its  
constituents. These organisms have no t y e t been 
fully characterised. W hen the  decomp, is complete 
alm ost all the  N  of the  ureide, about half of i t  as 
N H 3, is found in  the culture fluid.

W . M c C a r t n e y .
D is m u ta tio n  of a ld e h y d e  a n d  a ce tic  f e rm e n t­

a tio n . E . S i m o n  (Biochem. Z., 1931, 243, 401—  
405; cf. B ertho and Basu, A., 1931, 394).— Confirm­
ation of the  view th a t  th e  d ism utation  can proceed 
aerobically has been obtained by  the  au thor and  by 
T anaka (this vol., 94). W. M c C a r t n e y .

R e la tio n  of u r e a  f e rm e n ta t io n  to  o x id a tio n -  
re d u c tio n  p o te n tia l  of th e  m e d iu m . S. I. K u z ­
n e t z o v  (Trans. Sci. In st. Fertilisers, Moscow, 1930, 
Ho. 76, 128—131).—The ferm entation  of urea m ay 
tak e  place a t  rn 28—0-8, i.e., under aerobic and 
anaerobic conditions. W hen N 2 is used instead of 
H 2 the  m ethods accepted for determ ining anaerobic 
conditions gave entirely  different results.

C h e m i c a l  A b s t r a c t s .
L ib e ra tio n  of e le m e n ta ry  n itro g e n  b y  b a c te r ia . 

N. W . B a r r i t t  (Biochem. J . ,  1931, 25, 1965— 1972). 
—I t  is confirmed th a t  N 2 is liberated by  soil bacteria 
during dénitrification and  th a t  there is no evolution 
of N 2 from org. compounds under anaerobic conditions 
in  absence of oxidised N  nor from oxidised N  in 
absence of oxidisable org. compounds. The reduc­
tion of N 0 3' to  N 0 2' is effected m ost rapidly  in  
presence of compounds of low C/N ra tio  and  the  
form ation of N 2 is stric tly  confined to  th e  reduction 
of oxidised N  provided the  reaction of th e  medium 
does n o t fall below p H 6-5. The production of N 2 
from  org. compounds does no t occur by  bacterial 
action, b u t only indirectly by th e  in teraction between 
free H N 0 2 and  N H 2-compounds, both  of which m ay 
be produced sim ultaneously by bacteria. Free H N 0 2 
is liberated from nitrites by org. acids and  H 2C 03, 
b u t does no t effect the  decomp, of N H 2-acids unless 
the  p n of the  medium is less th a n  6-0. The presence

in  a  culture of readily available carbohydrates m ay 
resu lt in  a loss of N 2 from  org. m a tte r by  the  in ­
direct process m entioned above. In  K jeldahl de ter­
m inations of solutions of org. N  the  presence of NQ2' 
results in a  loss of N IL -N  during the  acid digestion. 
Threre is no liberation of N 2 by the  decomp, of 
N H 4N 0 2 in culture solution a t  room temp.

S. S. Z i l v a .
E ffec t of c e r ta in  so il b a c te r ia  o n  tb e  g ro w th  of 

ro o t  n o d u le  b a c te r ia .  K . K o n i s h i  (Mem. Coll. 
Agric. K yoto, 1931, No. 16, 17 pp.).—In  soil cultures 
the  developm ent of the  root-nodule bacteria associated 
w ith  lucerne is no t inhibited b y  H. subtilis, B . mycoides,
B . prodigiosus, B. fluorescens, B . coli, B. megatherium, 
and B. aërogenes. In  liquid cultures B. coli and  B. 
subtilis exert an  inhibitory influence, the  last-nam ed 
no t only tow ards the  lucerne bacteria, b u t also 
tow ards those associated w ith  pea and  soya bean. 
The inhibitory influence was less in liquid cultures 
containing CaC03. W. G. E g g l e t o n .

B io lo g ic a l d e g ra d a tio n  of a rg in in e  to  c itru llin e .
D. A c i c e r m a n n  (Z. physiol. Chem., 1931,203, 66—69). 
— Citrulline, m. p . 220—222° (cf. A., 1930, 1224), is 
form ed by  the  action of putrefactive bacteria  on 
arginine. J .  H . B i r k i n s h a w .

P h o s p h o ru s  d is t r ib u t io n  in  b a c te r ia l  c u ltu re s .
I I .  J . G o r d o n  and I v .  E . C o o p e r  (Brit. J .  E xp. 
P a th ., 1931, 12, 234— 238).—The org. P  present in
B. coli grown in m edia free from  org. P  consists of 
approx. 86% of org. P  other th a n  lipin and  14% of 
lipin-P. The bacteria appear to  be capable of 
synthesising lipin-P from inorg. sources.

C h e m i c a l  A b s t r a c t s .
M u ltip lic a tio n  of m ic ro -o rg a n is m s . M o d i­

f ic a tio n  b r o u g h t  a b o u t  in  th e  c o m p o s itio n  of 
v a r io u s  l iq n id  m e d ia  b y  th e  g ro w th  of m ic ro ­
o rg a n is m s  (B . p yo cya n eu s). J .  R é g n i e r  and  R . 
D a v i d  (Compt, rend., 1931, 193, 1487— 1490).—B. 
pyocyaneus, grown in various media, causes a rise in 
surface tension, an increase in  alkalin ity  due to  form ­
ation of N H 3, and  a decrease in C, to ta l N, N H 2-N, 
and  to ta l P . The cessation of grow th which occurs 
about the  11th day does no t depend on th e  exhaustion 
of an y  of th e  nu tritiv e  factors so fa r investigated.

W . O. K e r m a c k .
D is tr ib u t io n  of e le c tro ly te s  in  s e r u m  d u r in g  

im m u n is a tio n . K . C. B e r t i i e l s e n  and  P. P . M u r - 
d i c k  (J. Im m unol., 1931, 21, 69—84).—The diffusible 
Ca in the  serum  of horses undergoing im m unisation 
w ith d iphtheria tox in  decreased a fte r injection of 
large am ounts. The to ta l Ca and  to ta l base behaved 
somewhat sim ilarly. Considerable fluctuation in  to tal 
and  diffusible P  was observed.

C h e m i c a l  A b s t r a c t s .
D ip h th e r ia  to x in  p ro d u c e d  in  sy n th e tic  m e d ia . 

M. E . M a v e r  (J. Infect Dis., 1931, 49, 1—8).— 
D iphtheria bacilli, grown on a modified B raun-H of- 
meier synthetic  medium, synthesise a protein  sim ul­
taneously w ith the  production of toxin  ; in  an electric 
field both  m igrate to  the  anode a t  p a 4-05 and  to  the 
cathode a t  jh i  3-75, and  they are sim ultaneously 
destroyed by trypsin and  pepsin. The tox in  fraction 
of the  filtrate is identical w ith, or closely associated 
with, a protein. C h e m i c a l  A b s t r a c t s .
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A cid  p re c ip ita t io n  of d ip h th e r ia  to x in . W. E.
B u n n e y , J .  C i a n c i a r u l o , and  M. TCtam tt . (J. Im- 
munol., 1931, 20, 417—431).—The toxin is purified 
by adding dil. HC1 (1 : 10) to  m ax. pp tn ., centrifuging, 
washing, and  dissolving the  pp t.

C h e m i c a l  A b s t r a c t s .
P u r if ic a tio n  of d ip h th e r ia  to x in , S. O h y a m a  

(J. Biochem., Jap an , 1931, 13, 255—272).—Toxin 
cone, by  adsorption on Zn(OH)2, Zn3(P 0 4)2, or Ca, 
Sr, or B a hydroxides or phosphates gives no reaction 
for protein or sugar, although trypsin  destroys it. 
Probably th e  tox in  is constitutionally  related  to  
protein. C h e m i c a l  A b s t r a c t s .

S p eed  of f lo ccu la tio n  of d ip h th e r ia  to x in . 
W. E . B u h n e y  and  M. K i a m i l  (J. Im m unol., 1931, 
20, 433—445).—A toxin which on acidification yields 
a slight p p t. (flocculating slowly in  the  R am on te s t) , 
when trea ted  w ith the  tox in  of a  foreign protein 
pptg. a t  th e  same p n, yields a  rapidly  flocculating 
ppt. Hence the  tox in  is probably merely adsorbed 
on pp td . protein. C h e m i c a l  A b s t r a c t s .

F lo c c u la tio n -re a c tio n  t im e  in  c o u rse  of im ­
m u n is a t io n  a n d  q u a n tita tiv e  a n d  q u a lita tiv e  
ch an g es  in  th e  p ro te in s . K . C . B e r t h e l s e n  (J. 
Im m unol., 1931, 21, 43—07).—The increase in  floc­
culation-reaction tim e during im m unisation of horses 
for production of d iphtheria an titox in  was no t related 
to  quant, changes in  the  protein  fractions. Qual. 
differentiation of the  protein  complexes could not be 
dem onstrated. C h e m i c a l  A b s t r a c t s .

R e la tio n sh ip  of su rfa c e  p h e n o m e n a  to  th e  
re a c tio n  of to x in  a n d  a n ti to x in , w ith  to x in  p r o ­
duced  in  a n  in fu s io n -free  p e p to n e  m e d iu m . K . C.
B e r t h e l s e n  (J. Im m unol., 1931, 21, 21— 41).— 
T oxin-an titox in  flocculation first takes place a t  the  
liquid-air surface, where the surface energy is minimal. 
The shorter is the flocculation-reaction tim e th e  higher 
is the  surface tension. A n antitoxic serum  in which 
the protein  particles had  been denatured  by  heat 
showed parallelism  between flocculation-reaction tim e 
and surface tension. C h e m i c a l  A b s t r a c t s .

O x id a tio n -re d u c tio n  p o te n tia ls  of S ta p h y lo ­
coccus c u ltu re s . I I .  E ffec t of b a c te r io p h a g e . 
L. F . H e w i t t  (Biochem. J . ,  1931, 25, 2068—2071).— 
The poten tia l of these cultures falls initially  even in  
the presence of bacteriophage despite th e  delay in 
the proliferation of th e  bacteria. W hen bacterio­
phage is present the  po ten tia l soon ceases to  fall and 
commences to  rise, b u t a  fu rther fall in  poten tia l 
occurs a t  th e  tim e when grow th first becomes apparen t 
in the cultures. S. S. Z i l v a .

P ro te in  f ra c t io n s  of a  s c a r la t in a l  s t r a in  of 
S trep tococcu s hccm olyticu s. M. H e i d e l b e r g e r  
and F . E . K e n d a l l  (J. E xp. Med., 1931, 54, 515— 
531).—The extraction  of a labile nucleoprotein is 
described. The product differs from  the  fractions 
prepared by subsequent alkaline extraction  of the  
cell residues and  from “ nucleoprotein ” obtained in  
the usual way. I t  is sensitive to  weak alkalis, readily 
losing nucleic acid. The p ro tein  degradation products 
resemble the  alkali-extracted  p ro tein  fractions of the  
cell residues. C h e m i c a l  A b s t r a c t s .

F o rm a tio n  of b a c te r ia l  p ro te a s e s , e sp ec ia lly  in  
sy n th e tic  m e d ia . R . B. H a i n e s  (Biochem. J ., 
1931, 25, 1851— 1859).—Sterile filtrates of b ro th  cul­
tu res of B. mesentericus and  a  Pseudomonas a ttack  
commercial caseinogen or gelatin  readily, b u t have 
little  action on native ovalbumin. M ixtures of salts 
of Ca and  Mg or Mg salts alone, b u t no t Ca salts 
alone, stim ulate the  growth of micro-organisms in 
simple synthetic media. Proteases are form ed in 
simple synthetic m edia w ith N H 4C1 as th e  source of 
N  if Ca and  Mg salts are present. L ittle  or no 
protease form ation occurs in  presence of Mg salts 
alone despite good growth. Protease form ation is 
stim ulated  by  these salts in a  medium  containing 
N H 4 lac ta te  and  asparagine. The influence of Ca 
and  Mg salts on protease form ation cannot be ex­
plained on the  basis of stim ulation  of growth only.

S. S. Z i l v a .
C h e m o -im m u n o lo g ic a l s tu d ie s  o n  c o n ju g a te d  

c a rb o h y d ra te  p ro te in s . TV. S y n th e s is  of th e  
p -a m in o b e n z y l e th e r  of th e  so lu b le  spec ific  s u b ­
s ta n c e  of ty p e  I I I  p n e u m o c o c c u s  a n d  i t s  c o u p lin g  
w ith  p ro te in . W . F . G o e b e l  and O. T. A v e r y . V. 
Im m u n o lo g ic a l sp ec ific ity  of a n  a n tig e n  p re p a re d  
b y  c o m b in in g  th e  c a p s u la r  p o ly sa c c h a rid e  of 
ty p e  I I I  p n e u m o c o c c u s  w ith  fo re ig n  p ro te in . 
0 . T. A v e r y  and  W. F . G o e b e l  (J. E xp. Med., 1931, 
5 4 ,4 3 1 —436,437— 447).—IV . The p -nitrobenzyl ether 
(2-99% N) has [a] —26-5°, acid equiv. 4S0. Reduction 
w ith  N a2S20 4 in  nearly  neu tral solution gives the  
p-aminobenzyl ether, [a] —28-5°, acid equiv. 453.

V. Type sp. antipneumococcus im m unity  has been 
induced in  rabbits w ith  the  antigen.

C h e m i c a l  A b s t r a c t s .
L ip in s  of tu b e rc le  b a c illi . X X IV . A cetone- 

so lu b le  f a t  of b o v in e  tu b e rc le  b a c il lu s . M. L. 
B u r t  and R . J .  A n d e r s o n . XXV. P h o s p h a tid e  
f ra c tio n  of tim o th y  b a c illu s . M. C. P a n g b o r n  and 
R . J .  A n d e r s o n  (J. Biol. Chem., 1931, 94, 4 5 1 ^ 6 3 ,  
465—472).—X X IV . The fa t consists m ainly of free 
fa t ty  acids. A fter hydrolysis by  alcoholic K O H  and 
rem oval of fa t ty  acids, the aq. solution contains an 
unidentified polyhydric alcohol and  a trace of volatile 
(butyric) acid. The unsaponifiable m a tte r (10%) is 
unsaturated , bu t gives no definite sterol reactions. 
The fa tty  acids have been separated  into (a) a  solid 
fraction  consisting of palm itic, cerotic, and  hexacosoic 
acids, fractionated  as Me esters, (b) a  liquid unsatu r­
ated  fraction, probably a m ixture of linoleic and  
linolenic acids, and  (c) a liquid sa tu ra ted  fraction 
containing tuberculostearic acid and  an optically 
inactive acid of higher mol. w t. th a n  stearic acid.

X X V . T im othy phosphatide yields, on acid hydro­
lysis, 60%  of E t20-sol. and  40%  of H 20-sol. m aterial. 
The form er fraction comprises palm itic acid (20% of 
whole phosphatide), a liquid sa tu ra ted  optically 
inactive acid (18%), and  unsatui-ated acids (5-6%), 
which yield a  m ix ture of stearic and  palm itic acids 
on reduction. The I I 20-sol. fraction contains glycero- 
phosphoric acid (10%), mannose (9%), inositol (2%), 
and  a residue of unidentified reducing sugar and 
glycerol. A. C o h e n .

C o m p o s itio n  of th e  ac tiv e  p r in c ip le  of tu b e r ­
c u lin . X II I .  A n a p h y la c to g e n ic  a c tio n  of th e
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protein from filtrates of acid-fast bacteria. J. H. 
L e w i s  and  F . B. S e i b e r t  (J. Im m unol., 1931, 20,
201— 220).—The proteins isolated from filtrates of 
acid-fast bacterial cultures on a  synthetic medium 
are actively anaphylactogenic. A definite antigenic 
relationship exists between hum an, bovine, and
avian tubercle bacillus proteins, b u t none exists 
between those of tubercle bacillus and  tim o th y .
bacillus. C h e m i c a l  A b s t r a c t s .

S ta b ili ty  of so lu tio n s  of tu b e rc u lin . E . F e r n - 
b a c h  (Compt. rend., 1931, 193, 1486—1487).—A dil. 
solution of tuberculin  in saline containing PhO H  
retained  its  ac tiv ity  w ithout significant loss for 
25 years, having been preserved in  sealed tubes a t 
2 0 ° .  W .  0 .  R e r m a c k '.

Specific cytotoxic action of tuberculin in tissue 
culture. J. D. A r o n s o n  (J. E xp. Med., 1931, 54, 
3S7—397). C h e m i c a l  A b s t r a c t s .

Anaphylactic and tuberculin types of hyper­
sensitiveness. II. Influence of the nature of the 
antigen on the development of different types of 
hypersensitiveness. L. D i e n e s  (J. Im m unol., 
1931, 20, 333—345).;—Differences between cryst. 
ovalbum in and  ovoglobulin are described.

C h e m i c a l  A b s t r a c t s .
Differential stain for acid-fast bacteria and 

spores. Y. B u r k e , I t. D i c k s o n , and S. P h i l i p s  
(Stain Tech., 1932, 7, 21—-24).— A fter staining w ith 
carbol-fuchsin the  slide is im m ediately covered w ith  
a  sa tu ra ted  solution of m alachite-green in  COMe, for
3—5 m in. I t  is th en  washed and  examined. If- the  
sm ear is too dense it  is dried for 3 min. and  decolorised 
in  N H 3 vapour. On exposure to  air th e  green colour 
re tu rn s ; th is can be prevented by  m aking th e  sm ear 
alkaline w ith  N a2C03. I n  order to  detect tubercle 
bacilli in  th ick  sputum  smears the  slide is stained 
w ith carbol-fuchsin, decolorised w ith  30% aq. phenol- 
disulphonic acid, washed, and  exam ined a t once. 
The organisms appear red  on a colourless background.

II . W . D u d l e y .
Bacterial fluorescence in various media. I. 

Inorganic substances necessary for bacterial 
fluorescence. F . I t. G e o r g i a  and C. F . P o e  (J. 
B act., 1931, 22, 349—361).—Mg, phosphates, and 
sulphates are essential for pigm ent production by  
bacteria. Sufficient Mg m ay be dissolved from  soft 
glass tubes and m ay occur even in  highly purified 
reagents. The production of fluorescence m ay be 
u tilised as a  very  delicate te s t for M g", P 0 4" ',  and 
SOj". A. G. P o l l a r d .

“ R estin g” bacteria. B. R . S a n d i f o e d  and 
W . R . W o o ld r id g e  (Biockem. J . ,  1931, 2 5 , 2172—  
21S0).—Thick suspensions of bacterial cells winch 
have previously been well shaken in  physiological 
saline or R inger’s solution (“ resting bacteria  ” ) 
consist in  p a r t of cells which will proliferate when 
inoculated on suitable m edia. The to ta l no. of cells 
rem ains practically  const, th roughout long periods of 
anaerobic incubation a t  45° in  presence of various 
substrates w ith  or w ithout methylene-blue. In  
absence of the  dye the  no. of viable organisms steadily  
decreases, whereas in  presence of m ethylene-blue the  
viable count first shows a  fall, followed by  a  tem porary

rise, subsequently falling more slowly. Tho enzymic 
ac tiv ity  of these preps, tow ards th e  various sub­
s tra tes rem ains practically  const, th roughout incub­
ation. B oth  viable and  dead cells are enzymically 
active. The no. of living cells m ay sometimes in ­
crease under conditions thought to  inhibit growth.

S. S. ZlLVA.
Effect of sodium ricinoleate on the G onococcus.

C. P . M i l l e r ,  jun ., and  R . C a s t l e  (J. B act., 1931, 
22, 339—348).—N a ricinoleate solutions (1 : 20,000) 
inhibited the  growth of Gonococcus, which was almost 
com pletely dissolved by  0-1 and  1-0% solutions of 
the  soap. N a ricinoleate increases th e  le thal action 
of the  organism to  mice. A. G. P o l l a r d .

Biochemical action of arsenic. J .  P a s k u j  
(Magyar Chem. Fol., 1930, 36, 111— 118; Chem. 
Zentr., 1931, ii, 73).—-As was adsorbed only from 
H 3A s04 and  salvarsan by  tho  spores used; th e  As 
did no t kill the  spores, b u t hindered the ir germination.

A .  A. E l d r i d g e .
Behaviour of Gram-negative and -positive 

bacteria towards distilled water and the action of 
very sm all quantities of salts of heavy m etals. K. 
T a u c h e r t  (Z. D csinfekt., 1931, 23, 213—232; Chem. 
Zentr., 1931, ii, 257—258).—In  oligodynamic experi­
m ents tho  dilution w ater m ust be completely free 
from  nutrien ts and  m etallic impurities'. The highly 
toxic action of salts of heavy m etals is regarded as 
an  oligodynamic action. Only w ith salts of tervalen t 
m etals was there a difference between Gram-positive 
and  -negative bacteria, the  form er being som ewhat 
more resistan t. A. A. E l d r i d g e .

Bactericidal water by filtration and sterilis­
ation. G. L a k i i o v s k y  (Compt. rend., 1932, '194, 
137— 139).—11,0 unfit for drinking, passed through 
a candle which had  been previously trea ted  w ith  
AgCl a t  1200° for 24 h r., is rendered non-toxic and 
sterile and  possesses bactericidal activity . Analysis 
of the  H 20  shows no Ag, and  its bactericidal action 
is believed to  be due to  ionisation produced by  contact 
of th e  dissolved m atte r w ith the  Ag during filtration, 
since after filtration the  p a  increases. On boiling, 
the  bactericidal action is lost. A. L a w s o n .

Blood corpuscles and absorption of certain 
nutrients and hormones, especially adrenaline.
M. G e d r o y c  and  W . K o s k o w s k i  (Compt. rend. Soc. 
Biol., 1930, 105, 409—412; Chem. Zentr., 1931, i, 
2492).—W hen solutions of adrenaline or histam ine 
are allowed to  ac t on blood-corpuscles for approx. 
30 min. a p a r t of the  horm one is absorbed, and  after 
th e  corpuscles are washed the  biological action of 
th e  horm one can readily  be detected. This absorption 
m ust be im portan t in  transporting  horm ones and 
p a rtly  explains th e  rap id  disappearance from  the 
plasm a of adrenaline injected in to  the blood-vessels.

L .  S. T h e o b a l d .
[Pharmacology of] sparteine and adrenaline. 

R . H a z a r d  (Compt. rend., 1932, 194, 130— 132).—  
Sparteine increases and  prolongs th e  hypertensive 
action of adrenaline by  its  action on the  vagus nervc- 
endings and  by poten tia ting  th e  action of adrenaline 
on the cardiac and  vascular sym pathic nerve-endings.

A. L a w s o n .
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Determination of hexosemonophosphate in 
muscle. G. T. C o r i  and C. F . C o r i  (J. Biol. Cliem., 
1931, 94, 561—579).—R a t muscle is trea ted  w ith aq. 
CCig'COoH and  the reaction of the  ex trac t adjusted  to  
2hi 8-2 by Ba(OH)2, whereby P 0 4'" ,  adenosinetri­
phosphate, and the  fraction containing undeterm ined 
P are pp td . Decomp, of the  pp t. by H 2SO,t and 
repptn. a t  p H 8'2 removes some hexosephosphate 
included in th e  B a ppt. The combined liquids are 
then pp td . by 80%  E tO H  in presence of aq. N H 3 
and th e  reducing power and  P  content of th is pp t. 
determined. Incubation  of the  muscle in  N aH C 03 
solution a t  37° results in  form ation of P O /"  from
92-4% of the  adenosinetriphosphate and undeterm ined 
P  fraction, w hilst only 15—30%  of the  hexosephos­
phate is converted, accounting for 7%  of the  inorg. 
P  liberated. Thus, whilst decomp, of added E m bden’s 
ester is quan t., the  liberated inorg. P  other th an  th a t  
due to  “ pyrophosphate ” is no t formed by  to ta l 
decomp, of hexosephosphate present in the  muscle, 
hu t m ainly from adenylic acid derived from  adenosine­
triphosphate (cf. A., 1929, 347). F . 0 . H o w i t t .

Influence of adrenaline and insulin injections 
on hexosephosphate content of muscle. C. F. 
C o r i  and G. T. C o r i  (J. Biol. Chem., 1931, 94, 
581— 591).—T he average hexosephosphate content of 
muscle removed from ra ts  under am ytal anaesthesia 
is 0-0533% (as hexose). This val. rises as high as 
0-20% im m ediately after death  by stunning, bleed­
ing, etc. Subcutaneous adm inistration of adrenaline 
is followed 15 min. la te r by a rise in  the  hexosephos­
phate level, a tta in ing  a m ax. of 0-109% after 1 hr. 
and returning to  norm al w ithin 4 hr. A similar 
phenomenon occurs w ith insulin injection, b u t is 
inhibited by sim ultaneous glucose adm inistration or 
by adrenalectom y. Hence the  secondary liberation 
of adrenaline is responsible for th e  increase attending 
insulin hypoglycaemia. In  no instance is there an 
accum ulation of hexosediphosphate or fission of P  
from adenosinetriphosphate. Glucose-feeding does 
not change the  hexosephosphate content of muscle, 
hence the  decrease in  urinary  P  following ingestion 
of glucose is no t explained on these grounds as i t  is 
when adrenaline or insulin is injected. The in te r­
mediary m etabolism  of th e  glycogen-lactic acid 
transform ation is discussed. F . O . H o w i t t .

Metabolism of animals on carbohydrate-free 
diet. III. Effect of alkali on the sensitivity 
towards insuHn of albino rats. A. H y x d  and
D. L. R o t t e r  (Biochom. J ., 1931, 25, 1893— 1901; 
cf. A., 1931, 771).—R ats  previously rendered resistant 
to insulin by a cheese diet soon become responsive 
after the  addition  of N aH C 03, b u t no t of an equiv. 
of K H C 03. N aH C 03 is also m ore efficient in  th is 
respect when a carbohydrate-free d iet is used. Tho 
difference in behaviour of the  two salts bears no 
relationship to  the carbohydrate stores of the  animal. 
A dm inistration of N aH C 03 does no t reduce the  liver - 
or muscle-glycogen of carbohydrate-fed ra ts , and it  
favours ra ther th an  inh ib its th e  action of insulin. 
An N H 4C1 acidosis is accompanied by  m arked resist­
ance to  insulin, which readily  disappears after the 
addition of either N aH G 03 or K H C 03 to  the diet.

S. S. Z i l v a .

Fate of the thyroid hormone in hyperthyroid- 
ised animals. II. Excretion of thyroid hor­
mone by the dog after oral administration of 
dried thyroid. III. Excretion of thyroid hor­
mone after oral administration of thyroxine.
G. A s i m o v  and E .  E s t r i n . IV. Hyperthyroid- 
isation of fowls with a single dose of thyroid 
and determination of iodine in tissues. G .  
A s i m o v , E. E s t r i n , and S. M i l e t z k a j a  (Z. ges. exp. 
Med., 1931,76, 380—398, 3 9 9 -^ 0 8 ,4 0 9 —418; Chem. 
Zentr., 1931, ii, 75).—II . Most of the  I  is excreted in 
24 h r . ; I  appears in  the  urine and bile after 30 min. 
and is m ax. after 12— 16 and 15— 17 hr., respectively, 
th e  ratio  of am ounts excreted being 20 : 1. P a r t is 
unabsorbed. The urinary  I  is biologically inactive, 
b u t the  bile-I accelerates the metam orphosis of 
axolotls.

I I I .  Most of th e  I  is excreted in 24 hr. The 
greater p a rt is unabsorbed, and  approx. equal quan­
tities are excreted in  the  urine and bile. The max. 
is reached in about 5 hr. The urinary  I  is biologically 
inactive, and the  bile-I is biologically active.

IV. 1-29% of the I  adm inistered is found in  the 
egg-yolk; i t  has practically no biological activ ity . I  
is also found in  the  thyroid , kidneys, liver (as th y r­
oxine), blood, and  pancreas. L ittle  I  is present in 
the muscle, fa t, brain, and sexual organs.

A. A. E l d r i d g e .
Effect of administration of sugar and insulin 

on the liver-glycogen of animals receiving 
thyroxine. G. K n i t t e r  (Z. ges. exp. Med., 1931, 
76, 362—368; Chem. Zentr., 1931, ii, 75—76).—Tho 
fall in livcr-glycogen, observed in guinea-pigs on 
adm inistration of thyroxine, is arrested  by injection of 
fructose and insulin, b u t th e  effect on body-wt. is 
unchanged. A. A. E l d r i d g e .

Anterior pituitary gland and iodine content of 
the thyroid gland. A. L o e s e r  (Arch. exp. P ath . 
Pharm ., 1931, 163, 530—533).—Injection  of suspen­
sions of powdered, COMe2-dricd, anterior p itu itary  
gland into dogs results in  a  decrease of I  content of 
the thyroid  gland in addition to  morphological 
changes. F . O. H o w i t t .

Effect of the ovarian (follicular) hormone on 
the sensitivity of the uterus towards the posterior 
pituitary hormone. F. S i e g e r t  (Klin. Woeh., 
1931, 10, 734— 737; Chem. Zentr., 1931, ii, 258— 
259).—The hormones are antagonistic.

A. A. E l d r i d g e .
CEstrus-producing hormones. G. F. M a r r i a h  

and A. B u t e n a n d t  (Science, 1931, 74, 547).—A dis­
cussion. L. S .  T h e o b a l d .

Occurrence of ovarian hormone in urine. E.
G l i m m  and F . W a d e h n  (Biochem. Z., 1931, 243, 
97—99).—The au thors’ previously published results 
on the  hormone contents of the  urines of children, 
men, and women have often been higher th a n  those 
of other authors. The discrepancy is due to  differ­
ences in  the m ethods of isolation and biological assay.

P. W. C l u t t e r b u c k .
Female sexual hormone in unicellular animals.

E. E. B a u e r  (Arch. exp. P a th . Pharm ., 1931, 163, 
602—610).—Injection  of E tO H  ex trac ts of the  proto- 
zoon Colpoda Steini induces oestrus in spayed mice

p
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w ithin 40 hr. Vegetable m atte r used for the  culture 
of the protozoa is inactive. Such ex trac ts  also cause 
paralysis in  mice, affect the  frog’s heart in  a  m anner 
similar to  th a t of bile acids, and exhibit a weak 
hsemolysing action on washed ox erythrocytes.

F . 0 . H o WITT.
C o m p a riso n  of th e  r a t  a n d  m o u se  u n i ts  in  th e  

a s sa y  of th e  fe m a le  se x  h o rm o n e . T. J .  B e c k e r , 
C. H . Me l l ish , F. E. D ’A m o u r , and R . 6 .  Gustav so n  
(J. Pharm . Exp. Ther., 1931, 43, 693—695).—The 
ra t  and mouse units of cestrin are approx. equal.

W. 0 .  K erm ack .
V ita m in -/I  f ro m  fish  o ils . I I .  P . K a r r e r , R. 

Mo r f , and K . S ch o pp  (Helv. Chim. Acta, 1931, 14, 
1431— 1436).—The unsaponifiable m atter of the  oil 
from Scombresox sauriis is purified as described p re­
viously (A., 1931, 1463). The resulting viscous oil 
(vitam in-/!) has M  300—320, the  composition C20H ;J0O 
or C22H 320 , gives a  -p-nilrobenzoate and an  acetate 
(hydrolysed by E tO H -K O H  a t  60° to  the original 
m aterial), is oxidised by  0 3 giving a  considerable 
am ount of geronic acid, and by IvM n04 and C r03, 
yielding A c O H ^ - ?  and  16-3% of C*CMe groups, 
respectively. Catalytic reduction affords a product, 
C20(or which can be distilled in vac. Formulae
are suggested. H . B u r t o n .

V itam in -/1  a n d  c a ro te n e . V III . H ig h -p o ten cy  
v ita m in - / l  c o n c e n tra te s . T. M oore (Biochem. J . ,  
1931, 2 5 , 2131—2135).—A lthough the in itia l blue 
vals. of liver oils of ra ts  which previously received 
large am ounts of carotene in  the form of red-palm  
oil and of tu rb o t and sole oils varied widely, little  
difference could be detected in  th e  activities of 
the  final concentrates from  these sources, which 
approached an average val. of 2400 B.U. per mg. 
(pharmacopoeia colour val. 45,000) in  the  SbCl3 te s t 
corresponding w ith a  min. dose of about 0-001 mg. 
in  rat-grow th experim ents. S. S. Zil v a .

E ffec t of m in e r a l  o il a d m in is t r a t io n  on  th e  
n u tr i t io n a l  eco n o m y  of fa t-so lu b le  v i ta m in s .  I . 
Vitamin-AL of b u t te r - f a t .  R .  W .  J a c k s o n  ( J .  
N utrition , 1931, 4, 171— 184).—W ith  ra ts , m ineral 
oil causes considerable loss of vitam in-/! to  the  
anim al organism if the  oil is m ixed w ith b u tte r-fa t 
prior to  digestion. If  th e  oil is adm inistered separ­
ate ly  there is only a very slight diversion of vitam in-A .

Chem ical  A bstr a c t s .
E ffec t of x a n th o p h y ll  o n  th e  g ro w th  of r a t s .  

H . v o n  E u l e r , P . K a r r e r , and  M. R y d bo m  (Helv. 
Chim. A cta, 1931, 14, 1428— 1431).—R ats grow 
during 4 weeks on a diet supplem ented by xan tho­
phyll, m. p. 192° (dose 0-037 mg.). A fter th is  tim e 
grow th diminishes and  then  ceases; a  continuation 
can usually  bo effected by  adding carotene in  a 
q uan tity  which is norm ally insufficient. X an tho ­
phyll cannot replace carotene. H . B u r t o n .

D is tr ib u tio n  of th e  v i ta m in -B  c o m p le x . I I I .  
F r u i t s .  M. H. R oscoe (Biochem. J ., 1931, 25, 
2050—2055).—The v itam in-R 1 content of the orange 
is the  highest, being 1/5 th a t  of yeast (dry wts.). 
The val. of tom ato  is ra th e r less th an  1/10 th a t  of 
yeast, the  banana 1/20, and  apple still lower. The 
v itam in-R , content of orange, tom ato, and  banana 
is ra th e r less th a n  1/10 and  of apple 1/20 th a t  of

yeast (dry w ts.). These vals. are compared w ith 
those of o ther foodstuffs. S. S. Zil v a .

E ffec t of c o p ro p h a g y  in  r a t s  d e p r iv e d  of th e  
v i ta m in - /!  co m p le x . M. H . R oscoe (Biochem. J ., 
1931, 2 5 , 2056—2067).—The life of ra ts  receiving 
cooked diets deficient in  the  v itam in-R  complex or 
its  constituents and containing sol. starch  was p ro ­
longed considerably when they  a te  the ir fajces, w hether 
sterilised or not, and  in  some cases grow th also took 
place. D eath finally occurred as a  resu lt of neuritis 
due to  v itam in-R 1 deficiency. A prelim inary week 
of depletion during which coprophagy was no t per­
m itted  did no t prevent th is prolongation of life. 
G row th did  no t occur when less th an  70% of the 
fceces was consumed and was no t proportional to 
increased consumption. This phenomenon is p rob­
ably due to  th e  fac t th a t  the  R -vitam ins are syn­
thesised by bacteria in  the  gu t. The synthesis is 
stim ulated  by the  presence in the d iet of a  heat- 
stable factor contained in the  autoclaved yeast 
oxtracts differing from the  R-vitam ins. Refection 
is a  condition d istinct from th a t  observed in  copro- 
phagous ra ts  fed on cooked diets containing sol. 
starch . S. S. Z il v a .

B e r ib e r i  q u o tie n t (Qb)  in  n u t r i t io n  w ith  
p o lish e d  r ic e  a n d  au to c la v e d  g ra in .  V. F a m ia n i 
(A tti R . Accad. Lincei, 1931, [vi], 1 4 , 206—209).— 
W ith pigeons fed on polished and washed rice, or on 
rice autoclaved either dry  or w et or in  presence of 
alkali, no appreciable differences are observed in  the  
beriberi quotient or in  the sym ptom s.

T. H . P o p e .
P o s s ib il i ty  of o b ta in in g  p e r s is te n t  b e r ib e r i  

p h e n o m e n a  in  th e  p ig e o n  b y  d e p r iv a tio n  of 
v itam in-JB . G. A m a n t e a  and V. F a m ia n i (A tti R . 
Accad. Lincei, 1931, [vi], 1 4 , 210—214).—B y n u tr i­
tion  w ith food devoid of vitam in-R , pigeons develop 
beriberi phenom ena which persist for a  long tim e, 
even when the  birds are subjected to  prolonged, 
energetic trea tm en t w ith  beer yeast, associated w ith 
a  mixed ordinary diet. T. H . P o p e .

F u n c tio n  of to ru lin .  A n  in  v itro  e ffec t of a n ti-  
n e u r i t ic  v i ta m in  c o n c e n tra te s . N. G a v r il e sc u  
and R. A. P e t e r s  (Biochem. J . ,  1931, 2 5 , 2150— 
2161).—The 0 2 up take of minced pigeon’s brain is 
increased on an  average some 40%  by performing 
the  determ inations in 0 2 instead of a ir in  the case 
of cerebrum  and the mixed optic lobes and p arts  
below from the  norm al brain. W ith  th e  avitam inous 
(Rj) brain  less or even no increase takes place w ith 
the  optic lobes and lower parts . In  the  presence of 
0 2 th e  lowered 0 ,  uptakes previously observed in the 
brain in avitam inosis-R1 are more m arked. P artia l 
restoration  of 0 2 up take in  vitro is observed on 
addition of vitamin-Rj^ concentrates to  the  mixed 
optic lobes and lower p a rts  of the  avitam inous pigeon. 
This catalytic action of the concentrates is due to  
v itam in-R j. The effects are  no t always obtained 
w ith the  cerebral tissue. S. S. Z il v a .

E ffec t of a u to c la v e d  c o w ’s m ilk  a n d  of v i ta ­
m in s - /! ,  -C , a n d  -/> o n  tb e  g ro w th  of g o a ts . W.
Ca t e l  and  G. P a l la sk e  (Jahrb . K inderheilk ., 1931, 
8 1 , 313—340; Chem. Zentr., 1931, ii, 263—264).—
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Autoclaved cow’s m ilk causes sm all variations in  th e  
serum-Ca and -P. A ddition of “ vigantol ” con­
siderably improves grow th and assim ilation. Addi­
tion of vitam in -B  or lemon-juice affords variable 
results. The results do no t require the  assum ption 
th a t a  grow th v itam in exists. A. A. E l d r i d g e .

V itam in -C . A. W. Owe (Tidsskr. K jem i Berg., 
1931, 11, 120— 124).—The work of R ygh et al. has 
shown th a t  the  narcotino present in  unripe fru it 
m ust be regarded as the  precursor of vitamin-O. 
During the  ripening of the  fru it the o-diplienol 
derivative is formed, which has a  strong antiscorbutic 
action in  a daily dose of about 2 5 x l0 ~ 6 g. I t  
cannot y e t be considered definitely proved th a t  the 
o-diphenol derivative is identical w ith vitamin-O.

H .  P. H a r w o o d .
P r e p a r a t io n  of v ita m in -  C c o n c e n tra te s  f ro m  

lem o n -ju ice . J .  L. S v i r b e l y  and C. G. K i n g  (J. 
Biol. Chcm., 1931, 94, 483— 490).—The v itam in-0  of 
a concentrate prepared from lemon-juice (A., 1930, 
119, 381) is extractable by petrol-COM e2 (1 : 1), 
petrol-B uO H  ( 2 : 1  and 4 : 1 ) ,  pe tro l-P rO H  ( 1 : 1  
and 3 : 1), AcOEt, BuOH, and PrO H , b u t no t by 
E t20 . B y the  use of such ex trac tan ts  concentrates 
of 0-03—0-5 mg. of solids per c.c. of lemon-juice are 
obtained which are fairly stable and appear to  con­
tain  only one active principle. Passage of N H 3 
through solutions in org. solvents destroys the 
vitam in, which exhibits distinct acidic and reducing 
properties. E. O. H o w i t t .

P r e p a r a t io n  a n d  s to ra g e  of v ita m in -  C co n ­
c e n tra te s  f ro m  le m o n -ju ic e . F . L. S m i t h , 2nd, 
and C. G. K i n g  (J. Biol. Chem., 1931, 94, 491— 
496).—An aq. concentrate (0-09 mg. per c.c. of lemon- 
juice) prepared by extraction of solids from a  COMe2 
solution w ith BuOH and  cooling to  deposit inactive 
m aterial (cf. preceding abstract) possessed a strong 
reducing power and  gave a  positive te s t w ith  orcinol 
and resorcinol. Active pp ts. were separated from the 
concentrate a t  jps  7-3—7-5. Citric and formic acids 
were no t superior to  HC1 as stabilising agents. 
Storage on solid C 02 in  an  atm . of N 2 or C 02 resulted 
in complete retention of ac tiv ity  for 2— 3 weeks.

F . O . H o w i t t .
A n tira c h itic  v i ta m in  f ro m  i r r a d ia te d  e rg o - 

s te ro l. A. W i n d a u s  and A. L u t t r i n g h a u s  (Z. 
physiol. Chem., 1931, 203, 70—75).—The properties 
of vitam ins-D j and -D2 are reviewed. D 2 corresponds 
w ith calciferol (A., 1931, 1464). The so-called v ita- 
min-D1 is now found to  be an additive compound of 
D2 and an  isomeric alcohol, and is resolved by way 
of the dinitrobenzoate. J .  H . B i r k i n s h a w .

C h em ica l r e a c t io n  of a n ti r a c h i t ic  v i ta m in . E. 
C r u z -C o k e  (Compt. rend. Soc. Biol., 1930, 105,
238—239; Chem. Zentr., 1931, i, 2497—2498).—A 
drop of HC1 added to  an  E tO H  solution of pure ergo- 
sterol a t  70—80° gives a w hite p p t. A fter irradiation  
of the  ergosterol the p p tn . is retarded, and redissolu­
tion occurs giving a green solution. This is no t the  
case, however, w ith  non-irradiated m aterial. F u rth e r 
addition of HC1 re-forms the  p p t. W ith  irrad iated  
ergosterol the  am ount of HC1 necessary for th is 
reaction is proportional to concn.

L. S. T h e o b a l d .

“ V io s te ro l ” a n d  co d -liv e r  o il. E . O. P r a t h e r , 
M. N e l s o n , and  A. R . B l i s s , jun. (J. Amer. Pharm . 
Assoc., 1931, 20, 1291— 1303).—Irrad ia ted  ergosterol 
did no t stim ulate the  grow th and developm ent of 
the  body and vital organs (of ra ts), or p revent in ­
fections of the upper respiratory  tra c t or produce 
the  same degree of calcification and grow th of the 
bones as did cod-liver oil. E . H . S h a r p l e s .

V ita m in  v a lu e  of co d -liv e r  m e a l . A. D.
H o l m e s , M . G. P i g o t t , and D. F .  M e n a r d  (J. 
N u trition , 1931, 4, 193— 201).—A ddition of 2%  of 
th e  best meals is equiv. (chickens) to  0-5% of cod- 
liver oil. The poorer meals possess little, if any, 
v itam in  val. C h e m i c a l  A b s t r a c t s .

H e te ro g e n e ity  of n a tu r a l  p r o d u c ts . P . K a r r e r  
(Collegium, 1931, 700—710).— Exam ples are quoted 
of n a tu ra l products, e.g., gallotannic acid, hitherto  
considered to  be individual chemical substances, 
which have been resolved into different components, 
in some cases them selves no t single chemical sub­
stances. D. W o o d r o e f e .

D o m in a n t s ta r c h  c h a ra c te r  in  th e  f i r s t  g e n e r ­
a tio n  of th e  h y b r id s  of tw o  v a r ie t ie s  of p e a  (P isu m  
sa tiv u m , L.). L .  B i i a r i n g h e m , M . B r i d e l , a n d  
(M l l e .)  C. B o u r d o u i l  (Compt. rend., 1931, 193, 
1135— 1137).—-A com parison of the  soluble carbo­
hydrate  and starch  contents of two varieties of pea 
together w ith  the ir hybrids suggests th a t  ovule tran s­
mission determ ines the dominance of the starch  
content. C. C. N. V a s s .

Q u a n tita tiv e  m e th o d s  fo r  g ro w th -p ro m o tin g  
s u b s ta n c e s . H . G. v a n  d e r  W e y  (Proc. K . Akad. 
W etensch. Am sterdam , 1931, 34, 875—892).—A 
correlation is established between the  am ount of 
grow th-prom oting substance adm inistered and the 
bending in  norm al p lan ts or dissected coleoptiles. 
The response to  grow th-prom oting substances of 
p lan ts after m ultiple shoot-decapitation is greater 
th an  after single decapitation. A high tem p, during 
germ ination of Avena reduces the  production of 
growth-prom oting substance. Old p lan ts have less 
bending power and  a lower content of grow th-prom ot­
ing substance th an  young plants. Form ation of 
grow th-prom oting substance in the  coleoptiles of 
Zea mais (as shown by the  bending reaction in Arena) 
is dependent on the  length of the  coleoptiles. The 
diffusion of grow th-prom oting substance from dis­
sected coleoptiles into agar plates for the  purpose 
of estim ation is restricted  to  a  certain  m ax. lim it.

F . 0 . H o w i t t .
M ito g en e tic  r a d ia t io n . M . M o i s s e j e v a  (Bio- 

chem. Z., 1931, 243, 67—87).—F u rth e r experim ents 
(A., 1931, 1457) are described bringing the no. above 
300. An induction in the  original sense of Gurwitsch 
does not exist. P . W. C l u t t e r b u c k .

E ffec t of v a r io u s  c h e m ic a l t r e a tm e n ts  of d o r ­
m a n t  p o ta to  tu b e r s  o n  th e  p e ro x id a se , c a ta la s e , 
p n, a n d  re d u c in g  p ro p e r t ie s  of th e  e x p re s s e d  
ju ice . J .  D. G u t h r i e  (Contr. Boyce Thompson 
In s t., 1931, 3, 499—507).—The action of a num ber 
of org. substances in  breaking the  dorm ant period of 
po tato  tubers was no t closely correlated -with changes 
produced in the peroxidase or catalase ac tiv ity  p„,
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or reducing power of the juices. A probable relation­
ship is indicated between p a changes and reducing 
power. Effective po tato  dips were either S compounds, 
or those increasing p H or reducing power of the 
juices. The la tte r effect is associated w ith an  increase 
in SH compounds in  the tuber. A. G. P o l l a r d .

In c re a se  of s u g a r  u t i l is a t io n  in  S p iro g y ra  b y  
m e a n s  of c o m m e rc ia l  f e r t i l is e r s . E . W ill ia m s , 
L. K n e e r , G. C. W ick.w ir e , D. J . V e r d a , and W. E. 
B ur g e  (Bot. Gaz., 1931, 92, 321—326).—All fertilisers 
exam ined increased the  u tilisation  of sugar from cul­
tu re  solutions by Spirogyra, N  m aterials being m ost 
active in  th is respect. W here equal applications of 
urea, (NH4)2,S 04, (NH4)2H P 0 4, N aN 0 3, and  C a(N 03)2 
were made, p lan t responses were in  the  order of the 
N  contents of these substances. A. G. P o lla r d .

O il d e v e lo p m e n t in  th e  seed  of a  g ro w in g  p la n t .  
J . V. E y r e  (Biochem. J . ,  1931, 25, 1902— 1908).—  
In  the oil form ation in the  seed of Linum usitatis- 
sinmm  and L. cribrosum the  acidic constituents are 
form ed first. W hether glycerol is formed a t  the  same 
tim e to  combine w ith  the  fa tty  acids a t  a  la te r stage 
is no t established. There is a  rem arkably rap id  oil 
form ation over a  period of some 15 days during 
which a m ax. of about 36%  of oil, calc, on the d ry  
wt. of the  seeds, is reached. The unsatu ra ted  char­
acter of the oil a fter form ation, as m easured by  its  I  
absorption, continues to  increase. S. S. Zil v a .

S o y a  b e a n . I .  C h an g es  of p ro te in  d u r in g  
g e rm in a tio n  in  d a rk n e s s .  W . S. T ao and  S. 
K o m a t su . I I .  A c tio n  of e n zy m es  in  se e d lin g s  
on  g ly c in in . W . S. T ao (Mem. Coll. Sci. K yoto, 
1931, 14, A , 287—292, 293—296).—-I. Germination 
results in  loss of w t. m ainly due to  decrease in  fa t 
and nitrogenous m atter, in  hydrolytic fission of p a r t  
of the  protein, especially globulin, and  in  liberation 
of sm all am ounts of N H 3 and urea.

II . The changes in N  distribution  are due to  the  
action of proteolytic enzymes on glycinin, the  protein 
of the beans. Seedlings exhibit a urease ac tiv ity  
greater th a n  th a t  of the  seeds. F . 0 . H o w it t .

N itro g e n  m e ta b o lis m  of th e  lu p in  se e d lin g . 
P. M cK ie (Biochem. J ., 1931, 25, 2181—2188).—The 
to ta l N  of the  lupin seedling in the  seed and  in  the  
early stages of grow th consists of insol. N, protein, 
and asparagine. A close relationship exists between 
the decrease of insol. and protein-N  and  increase of 
asparagine. P rotein  synthesis begins after 16 days’ 
grow th and is accompanied by a  fall in  asparagine 
content and a rise in  proteose content. N H 3, amides, 
N H 2-acids, and  NOa' are absent from  ungerm inated 
seed. They7 appear im m ediately grow th begins, rise 
to  a  low max. in  a  few days, and then  m ain tain  
const, lower level. S. S. Z il v a .

Io d id e  f is s io n  b y  L a m in a ria  d ig ita ta . II. 
K y l in  (Z. physiol. Chem., 1931, 203, 58—65; cf. 
A., 1931, 132).—The “ I  liberator ” present in  Lam i­
naria ex trac ts is n itrite  formed from n itra te  by bac­
teria l action. I t  is no t observed when ex trac ts of 
fresh m aterial are m ade sterile by7 boiling or addition 
of PhMe. J\ H. B ir k in sila w .

H em ice llu lo ses  of th e  w o o d  of E n g lis h  o a k . I .  
E ffec t of th e  d ry in g  of w ood  o n  th e  y ie ld s  a n d

c o m p o s itio n  of h em ice llu lo se -y l. M. H. O ’D w y e r  
(Biochem. J ., 1931, 25, 2017—2022).—W ith  increas­
ingly severe conditions of drying, the liot-H 20  and 
N aO H  ex trac ts  of the  sapwood or heartw ood increase 
in am ount and the  yields of hemicollulose-A decrease.

S. S. Zil v a .
D e te c tio n  of w o o d y  p la n t  m e m b ra n e s  w ith  

p h lo ro g lu c in o l a n d  h y d ro c h lo r ic  a c id . W.
P la iil  (Z. U nters. Lebensm., 1931, 62, 603—606).— 
The defatted  specimen is pre-extracted  w ith  H 20  to 
remove sol. m atte r, and  trea ted  w ith  a  solution con­
taining equal vols. of 2-5% of phloroglucinol in 96% 
E tO H  and chloral hyd ra te  in  H 20  (5 : 2), to  which 
4%  HC1 (d 1-1246) has been added. The colour is a 
m ax. after 15 m in., and  is perm anent for a day7.

J . Gr a n t .
P e c tin  of to b acco . 0 . N e u b e r g  and M. S c iie u e r  

(Biochem. Z., 1931, 243, 461— 471).—A m ethod by7 
w hich a t  least p a r t  of the  pectin  can be isolated as 
pectic acid from the  fresh leaves is described. The 
acid is sim ilar to  th a t  obtained from  flax and is 
readily decomposed by tobacco pectase.

W. M cCa r t n e y .
N o n -n itro g e n o u s  c o n s ti tu e n ts  of to b acco  

sm o k e . C. N e u b e r g  and J .  B u r k a r d  (Biochem. Z., 
1931, 243, 472—484; A., 1929, 729).—The smoke 
contains fatty7 acids (present as salts in  the  tobacco) 
and aldehyMes and ketones produced by7 decomp. 
R ate  and tem p, of burning of th e  tobacco, its  H 20  
content, and  the  am ount of a ir available for com­
bustion affect the natu re  and no. of substances p ro ­
duced. The following acids, aldehydes, and  ketones 
can be identified : formic to  hexoic acids, C7 and  C8 
acids, traces of unsatu ra ted  and O H -acids; CH20  to  
P rC H O ; COEt2 (2 : 4-dinitroplienylhydrazone, m. p.
149— 150°), COPr2 (2 : 4z-dinitrophenylhydrazone), 
higher and unsaturated  ketones. COMe2 is no t found. 
The butyric  acid is probably  derived from  glutam ic 
acid. Substances which yield BzOH on oxidation 
w ith Ag20  are also found. The m ixtures of the 
higher acids and  ketones are optically7 active. P ro ­
bably the  production of th e  ketones is catalysed by7 
the  m ineral m a tte r of the  tobacco and by7 th e  C 
produced during burning. W. M cCa r t n e y .

L se v o ro ta to ry  c a rb o h y d ra te s  of th e  b u lb s  of 
L yco ris  sq u a m ig era , M a x . H . B el v a l  (Compt. 
rend., 1931, 193, 891— 893).—Lyeoroside (see th is 
vol., 100) is no t hydrolysed by invertase. The 
accom panying fruetoside has [a] —19°, and  after 
hydrolysis w ith HC1 [a] — 67°; i t  is slowly hydrolysed 
by  invertase. C. C. N. V a s s .

C o m p o s itio n  of c h e r r y  g u m . C. L. B u t l e r  
and  L. H . Cr e t c h e r  (J. Amer. Chem. Soc., 1931, 
53, 4160— 4167).—The gum used contained H 20  
(10-75%), ash (1-5%), and  H 20-sol. m aterial (14-5%); 
analysis showed ash (1-3%), galactose (27-7%), 
arabinose (31-6%), o ther pentoses (as xylose) (24-5%), 
and uronic acid (10-1%). Acid hy7drolysis gives, 
initially7, pentoses and  a  complex acid (containing 
glycuronic acid, mannose, and  galactose), which is 
hydrolysed fu rther to  galactose and  a  complex of 
glycuronic acid and  m annose. The acidic nucleus 
of the  gum  contains 2 uronic acid un its  combined w ith 
1 sugar group instead  of th e  1 : 1-com bination found
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in the aldobionic acids. The mol. proportions of the  
various constituents are estim ated to  Ire arabinose 8, 
xylose 6, galactose 6, mannose 3, and  glycuronic 
acid 2, w hilst the  complex acid form ed by hydrolysis 
of the  gum w ith 18% HC1 has galactose 6, mannose 3, 
and glycuronic acid 2. C. J .  W e st  (6).

C a rb o h y d ra te  h y d ro g e n  s u lp h a te  of M acro- 
cystis pyrifera . W . L. N e l s o n  and L. H . C r e t c h e r  
( j. Biol. Chem., 1931, 94, 147— 154).—E xtrac tion  of 
the air-dried fronds w ith 2%  HC1 and  pp tn . w ith 
E tO H  gives a  product containing m ethylpentose (as 
fucose) (31-7%), polymeric uronic acid (2-6%), t i tra t-  
able S 0 4 (as H S 0 4') (17-6%), and inorg. S 0 4 (ash) 
(43-8%). H ydrolysis w ith  2-5% H 2S 0 4 affords fucose.

H . B u r t o n .
P re se n c e  of a  n e w  s u g a r  in  d e x tro ro ta to ry  

h o n ey s. E . P a r isi (A tti R . Accad. Lincei, 1931, 
[vi], 14,125— 130).— Conifer honeys, which are dex tro ­
ro tatory , contain (1) a  substance yielding an  aldehyde- 
acid of the  glycuronic acid group on hydrolysis, and
(2) a non-ferm entable glucobiose, m. p. ISO—203°, 
[a]D +110°, R  41-7 [phenylosazoiie, m. p. 198—200°, 
[a]1,? + 27-6°; p -nitrophenylosazone, m. p. 135°( ? 235°)]. 
The sugar m ay exist in  the  flowers of the  tree  or it  
m ay be produced by enzyme action. T . H . P o t e .

C o n s titu e n ts  of th e  c lu s te r  b a se  a n d  se c o n d a ry  
v e g e ta tiv e  g ro w th  of b e a r in g  s p u r s  of th e  ye llow  
t r a n s p a r e n t  a p p le . F . S. L a g a sse  (Proc. Amer. 
Soc. H ort. Sci., 1931, 27, 199—205).—The cluster 
base contains more H 20  and  N  (sol., insol., and  to tal), 
to ta l sugars, free reducing sugars, sucrose, po ly ­
saccharides, and to ta l carbohydrates, b u t less starch, 
th an  the  secondary grow th. A pplication of N a N 0 3 
increases the  N, b u t decreases th e  carbohydrate, 
content. Ch em ic a l  A b st r a c t s .

G lobe a r t ic h o k e , Cynara sco lytn u s , L . G. W .
S cott (Proc. Amer. Soc. H ort. Sci., 1931, 27, 356— 
359).—The (dry) leaves contain  sugars 10-89, sucrose
3-42, inulin  1-05%. The relation  is reversed in the 
roots, where the inulin m ay reach 40%  (dry w t.). 
The N H 3-N conten t is 1-51—2-86% ; little  starch  is
present. Ch em ical  A b st r a c t s .

C h em ica l e x a m in a tio n  of ro o ts  of R au w olfta
serpen tin a , B e n th . S. S i d d i q u i  and  R . H . S i d d i - 
q u i  (J. In d ian  Chem. Soc., 1931, 8, 667— 680).— 
Fractionation  of th e  substances ex tracted  from the  
dry root w ith  90%  E tO H  gives a phytosterol (term ed 
serposterol), C30H 4SO2, m. p. 159—160°, [a]® -6 8 -5 °  
in CHC13, oleic and  sa tu ra ted  fa t ty  acids, a  m ixture 
of u n sa tu ra ted  alcohols of th e  composition C25H 440 2, 
and 5 alkaloids (0-5% of d ry  root) designated (a) 
ajmaline, C20H 2GO2N 2-f  3H 20 , m. p. 158— 160° after 
losing H 20  a t  110° and  softening a t  150°, [a]® + 128° 
in CHClj [hydrochloride + 2 H 20 , m. p. 133— 134°, 
m. p. (anhyd.) 253—-255° \ chloroplatinate, m. p. 
217—218° ; picrate,m. p. (anhyd.) 223°], (6) ajmalinine, 
C20H 23O4N + H 2O, m. p. 180— 1S1°- [hydrochloride, 
m. p. 240—245° (decomp.) (shrinks a t  213° and swells 
a t  235°); chloroplatinate, m. p. 254—258° (decom p.); 
picrate, m . p. 200—205° (softens a t  175°)], (c) ajmal- 
icine, m. p. 250—252° (decomp.) [hydrochloride, m. p. 
260—263° (decomp.) a fte r shrinking a t  250°; picrate, 
m. p. 212—215° (decomp.)], [d) serpentine, C21H 230 4N

+  T5H 20 , m. p. 153— 154° [hydrochloride, m. p. 260— 
261° (decomp.) (shrinks a t  240°); chloroplatinate, 
m. p. 217—220° (decom p.); picrate, m . p. 261—262-° 
(decomp.)], and (e) serpentinine, m. p . 263—265° 
[hydrochloride, m. p. 260—262°; chloroplatinate, m. p. 
260—263° (decom p.); picrate, m. p . 225— 227°]. 
Colour reactions of the alkaloids are given.

H . B u r t o n .
R ed  c o lo u r  of th e  b lo o d -o ra n g e . M. B. M at- 

l a c k  (P lan t Physiol., 1931, 6 , 729—730).—The p re­
sence of acicular crystals of anthocyanin in  the juice 
sacs of blood-oranges is recorded.

A. G. P o l l a r d .
D ye of r e d  c a b b a g e . I .  H . W il l st a e d t  (Bio- 

chem. Z., 1931, 242, 303—305).—A procedure for the  
isolation of the  dye is described. I t  is probably an 
an thocyanin  and  is p p td . by Pb(OAc)2, bu t no t by 
FeCl3 or picrolonic acid. I t  contains about 63% C 
and 7-0% H. W. M cCa r t n e y .

L y co p in . L. Ch o l n o k y  (Magyar Gyog. Tars. E rt., 
1931, 7, 95— 107; Chem. Zentr., 1931, i, 3015).— 
Lycopin preps, from Tamus communis, Solatium 
dulcimara, and Lycopersicum esculentum are identical. 
No sim ilar associated compounds could be found.

A. A. E l d r id g e .
A n th o c y a n in  of O xycoccn s rn acrocarpu s, P e r s .  

Iv. E . Gro ve  and R. R o b in so n  (Biochem. J ., 1931, 
25, 1706—-1711).—The anthocyanin was isolated as 
the  chloride C22H 230 UC1,H 20  and identified as a
3-glucoside of peonidin. S. S. Z i l v a .

C a r o te n e  in  p a lm  o i l .  K . K o b a y a sh i, K . Y am a­
moto , and J . A b e  (J. Soc. Chem. Ind., Japan , 1931, 
34, 434— 436b ).—The colour reactions of C6H G or CS2 
solutions of palm  oil w ith dehydrating  agents, such 
as H 2S 0 4, correspond w ith  those of pure carotene. 
Spectroscopic exam ination confirms the conclusion 
th a t  the (principal) pigm ent of th e  palm  oil is 
carotene. E. L ew k o w it sc h .

M ic ro c h e m ic a l d e te c tio n  of v o la tile  fa tty  ac id s  
in  p la n ts .  I .  G. K l e in  and  H . W e n z l  [with N. 
K em t er l in g ] (Mikrochem., 1931, 10, 70—89).—In ­
vestigation of the anilides of th e  fa tty  acids up to  C7 
shows these compounds to  be unsuitable as a means 
of identification of the acids in  m ixtures, b u t they  
m ay be employed to  identify  certain  of the lower 
acids on a semi-microchemical scale, either by  the 
crysta l form  or the  in, p., when present alone. Similar 
conditions obtain for the  p-toluididcs. On th e  semi­
micro-scale (50 mg.) th e  m. p. of the  benzylidene 
derivatives or the  monohydrazides m ay be employed 
to  identify the  acids from C3 to  C5, and the  m. p. of 
the monohydrazides those from C, to  CR.

H . F . Gil l b e .
W ax  c o n s titu e n ts  of th e  a p p le  cu tic le . A. C. 

Ch ib n a x l , S. H. P ip e r , A. P o lla r d , J . A. B. S m it h , 
and  E . F . W illia m s (Biochem. J ., 1931, 25, 2095— 
2110).—The unsaponifiable fraction from the  crude 
plant-w ax was trea ted  w ith phthalic anhydride. The 
N a phthalates of the  prim ary  alcohols wrere pp td . 
from the E t20  solution. A fter rem oval of E t20  the 
residue was taken  up in  boiling E tO H , from  which 
the paraffins and ketones crystallised quantita tively , 
leaving in  the  m other-liquor the  N a salts of the  
secondary alcohol esters. The m ixture of the  form er
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can lie separated  by Channon and Cliibnall’s m ethod 
(A., 1929, 729). The following constituents have been 
id en tified : ?t-nonacosane, w-heptacosane, d-K-nona- 
cosanol, n-hexacosanol, ?i-octacosanol, and  n-triaeont- 
anol. S. S. Zil v a .

W a x  c o n s titu e n ts  of fo ra g e  g ra s s e s .  I . 
C ocksfoo t a n d  p e re n n ia l ry e  g r a s s .  A. P o l l a r d ,
A. C . C h i b n a l l , and S. H . P i p e r  (Biochem. J ., 1931, 
25, 2111—2122).—In  the case of cocksfoot th e  chief 
constituen t is a  long-chain p rim ary  alcohol (nearly 
pure K-hexacosanol). I t  contains less th an  1% of 
w-tetracosanol and about an  equal am ount of an 
unidentified longer-chain alcohol. The same alcohol 
is present in rye grass wax, bu t the am ount of 
im purities is greater. H ippocoprosterol is identical 
w i t h  ceryl alcohol. S. S. Z i l v a .

S eed  of E u ph orb ia  n ia rg in a ta , P u r s h .  L. E.
H a r r i s  and  M. C . G a l l a g h e r  (J. Amer. Pharm . 
Assoc., 1931, 20,1281— 1286).—The seeds (6-2% H ?0 ,
4-0% ash) of E. marginata gave about 30% of a  drying 
oil having d 0-9222, acid val. 7-76, sap. val. 186, I  
val. 135-66; the  isolated fa tty  acids contained linol- 
enic, linoleic, stearic, palm itic, and oleic (trace) acids.

E . H. S h a r p l e s .
E x is te n c e  a n d  d is t r ib u t io n  of caffe in e  a n d  th e o ­

b ro m in e  in  th e  t is s u e s  of g u a ra n a . G . B e r t r a n d  
and  P . d e  B .  C a r n e i r o  (Compt. rend., 1932, 194, 
26—28).—The caffeine content of the  kernels and 
tegum ents of the  dried seeds of Paullinia cupana is
4-4 and  2-2%, respectively. Theobromine is no t 
present. The dried leaves, roots (excluding the bark), 
roo t bark, stem s (excluding the  bark), stem  bark, 
flowers, and  flower stalks contain 0-38, 0-27, 1-74, 
0-19, 0-17, 0, 0% , respectively, of caffeine, and 1-2, 0, 
0, 0, 0-9S, 1-54, 0-38%, respectively, of theobromine.

A. L a w s o n .
S u p p o se d  g lu ta th io n e  of p e a s . A. K o z l o w s k i  

(Biochem. Z., 1931, 241, 407—408)..—In  th e  m ethod 
previously described (A., 1927, 80) a  b e tte r  yield o f  
th e  substance containing cysteine is obtained by 
ex tracting  w ith  COMe2 and pptg . w ith  Cu20 . I t  is 
n o t certain  th a t  the  substance is identical w ith the 
g lu tath ione o f  yeast. W . M c C a r t n e y .

D ic a rb o x y lic  a c id  n i t ro g e n  of p ro te in s .  
A lco h o l-so lu b le  p ro te in  f ro m  R a g i (Eleusino  
coracana). M. D a m o d a r a n  (Biochem. J ., 1931, 25, 
2123—2130).—The m ethod is based on the  pp tn . of 
dicarboxylic acids from the  hydrolysed protein w ith 
C a(0H )2 and  E tO H . Vais, obtained w ith several 
proteins are in  close agreem ent w ith those obtained 
by direct isolation of th e  acids b y  o ther workers. 
The N  distribution in protam ine from Ragi has been 
determ ined. S. S. Z i l v a .

O c c u rre n ce  of m e th y la te d  n i t ro g e n  co m ­
p o u n d s  in  sea -w eed . I I .  A d m in is t r a t io n  of t r i -  
m e th y la m in e  to  co ld -b lo o d ed  a n im a ls .  R .
K a p e l l e r - A d l e r  and  F . V e r i n g  (Biochem. Z., 1931, 
243,292— 309; A., 1930,1464,1484).—N either marine 
nor fresh-w ater p lan ts contain NHM e2 and only the 
former contain NMe3, w hilst bo th  contain N H 2Me. 
There is no NMe3 oxide in m arine plants. The N H 3 
conten t of both species varies very widely. E xcept 
for Elodea canadensis, which contains 0-03% of

N H 2Me, o ther fresh-w ater p lan ts contain 0-0015— 
0-004%. Green and brown m arine algse contain 
0-01—0-044% and 0-05% of NMe3, respectively. In  
red m arine algos the NMe3 content varies greatly 
(0-017—0-5%) from species to  species; the  N H 2Me 
content of these algoe is 0-014—0-08%. In  the  marine 
p lants there is no connexion between botanical 
relationship and content of m ethylated  amine. W hen 
NMe3,HCl is fed to  goldfish small am ounts of the  
substance (but no NMe3 oxide) are deposited in their 
m usculature, and i t  is concluded th a t  the  m ethylated 
amines and NMe3 oxide found in sea fish m ay be 
derived from  their food. W . M c C a r t n e y .

W ood s a p s . I .  S a p  of th e  r e d  b eech  (Fagus 
sg lva tica ). C. G. S c h w a l b e  and W . E n d e r  
(Cellulosechem., 1931,12, 316—318).—The sap in the 
capillaries of the  red beech contains considerable 
am ounts of carbohydrates (chiefly hexoses and some 
pentoses), K , Na, Ca (17-4% of th e  ash), Mg (9-2%), 
Cl (6-12%), P 0 4, and org. acids (probably lactic acid). 
N  is absent. The carbohydrates are considered as 
hygroscopic substances responsible for th e  changes in 
the  wood w ith  varying hum idity. R . S. C a h n .

T o x ic ity  of w a te r -s o lu b le  e x tra c t iv e s  of W e s t­
e rn  Y ellow  P in e  to  L en zite s  sep ia ria . B. A. 
A n d e r s o n  (Phytopath ., 1931, 21, 927—940).—Hot- 
H 20  ex trac ts  were more toxic th an  cold, and  those 
from  air-seasoned wood more toxic th an  from kiln- 
dried. A. G. P o l l a r d .

P e r m e a b i l i ty  of Jlhoeo c e lls  to  a m m o n ia  a n d  
a c e tic  a c id . R . C o l l a n d e r , O. T u r p e i n e n , and 
E. F a b r i t i u s  (Protoplasm a, 1931, 13, 348— 362).—  
The perm eability of epidermal protoplasts of leaves 
of R. discolor to  N H 4OAc is controlled by the degree 
of dissociation of the  sa lt solution, the ra te  of pene­
tra tio n  of undissociated mols. being very small.

A. G. P o l l a r d .
In flu en ce  of th e  p o ta s s iu m  : n i t ro g e n  r a t io  on  

th e  e a r ly  g ro w th  of th e  coffee p la n t .  T . d e  
C a m a r g o  (Compt. rend., 1931, 193, 1032— 1034).—  
The grow th of young Coffea arabica, L ., p lan ts is 
g reatest when the  culture solution has a  K^O : N 
ratio  of 1, the  contents of protein, sucrose, starch, 
and  cellulose of the  leaves also showing a m ax., w hilst 
those of glucose and  m ethylpentoses increase with 
decreasing vals. of the  ratio . F . 0 . H o w i t t .

H is to lo g ic a l b a s is  of th e  e ffec t of p o ta s h  on 
th e  “ lo d g in g "  of b a r le y . C. B l a t t n y  and  V. 
V u k o l o v  (E rnähr. Pflanze, 1931, 27, 355—358).— 
Changes in  the  tissue structure  of barley straw , 
especially of the  nodes, resulting from K  m anuring 
are described. A. G. P o l l a r d .

C an  p o ta s h  a n d  n itro g e n  de fic ien c ies  be  d e te r ­
m in e d  b y  c h e m ic a l t e s ts  of p a r t s  of liv in g  
p la n ts  ?  W . K r u g e r , G. W i m m e r , and  H . L ü d e c k e  
(Ernähr. Pflanze, 1931, 27, 425—429, 450—452).— 
The Hoffer m ethod for detecting K  deficiency by 
means of F e  accum ulation a t  th e  nodes of maize 
stem s (W ashington Agric. E xp. S ta. Bull., 1926, No. 
298) gave uncertain  results for maize and  was in ­
applicable to  oats. Individual p lan ts show consider­
able varia tion  and  climatic conditions affect results. 
Applications of the  N H P h2 te s t for N 0 3' in freshly-
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cut p lan t stem s does no t give a  satisfactory  indication 
of N deficiency. A. G. P o l l a r d .

M ic ro -d e te c tio n  of p h o s p h o ru s  in  p la n t  ce lls .
B. A n g e l í  (P v iv . Biol., 1928,10, 6 p p . ; Chem. Zentr., 
1931, ii, 95).—Sections are immersed for 20 min. in a 
HC1-(NH4)2M o04 solution, rapidly  washed, immersed 
in freshly prepared 0'02iV-SnCl2, washed w ith H 20 , 
and m oistened w ith  2-5% aq. N H 3. W here P  is 
present a  blue colour is observed under the  m icro­
scope. A. A. E l d r i d g e .

M a n g a n e se  a n d  th e  g ro w th  of L enina m in o r .
E. E. H o p k i n s  (Science, 1931, 74, 551—552).—Mn is 
confirmed to  be essential for th e  grow th of Chlorella 
(A., 1931, 400). W ith  or w ithou t Ee or glucose, i t  is 
also essential for the grow th of L. minor.

L. S. T h e o b a l d .
B ro m in e  n o rm a lly  p r e s e n t  in  p la n ts  : ed ib le  

g ra in s , w h e a t, a n d  b re a d . A. D a m i e n s  and S. 
B l a i o n a n  (Compt. rend., 1931, 193, 1460— 1462).— 
The ra tio  Br/Cl has been determ ined in  various grains, 
including rice, peas, beans, w heat, and other cereals 
and also in flour, bread, and  yeast. In  rice and haricot 
beans only traces of the halogens were found.

W . 0 . K e r m a c k .
D is tr ib u tio n  of io d in e  in  g r a in .  E . G l i m m  and 

S. H a l a s a  (Biochem. Z., 1931, 243, 88—96).—The I  
contents of the  seed and the  whole p lan t are d e te r­
mined for a num ber of cereals (rye, w heat, barley, 
oats, maize). The I  d istribution  w ithin th e  grain is 
not uniform, th e  conten t being grea test a t  th e  top 
and least in the  middle portion. The abs. I  content 
of the  w hole'plant is d istribu ted  fairly evenly between 
stalk, root, and ear, and  relatively is poorest in  the  
ear and richest in  th e  root. M alt is always poorer 
in I  th a n  the  barley from which i t  is obtained.

P. W . C l u t t e r b h c k .
In o rg a n ic  c o n s titu e n ts  of th e  s e v e ra l p a r t s  of 

M onarda f is tu lo sa .  E . K r e m e r s  and A. A. H a r ­
w o o d  (J. Amer. Pharm . Assoc., 1931, 20, 1268— 1272; 
cf. B., 1931, 945).—Analyses of th e  ash  of th e  root, 
stem, leaf, b rac t, and corolla are given.

E .  H . S h a r p l e s .
E ffec ts  of c a lc iu m  d efic iency  on  n i t r a te  a b s o rp ­

tio n  a n d  o n  m e ta b o lis m  in  to m a to . G. T. 
N i g h t i n g a l e , R . M. A d d o m s , W . R . R o b b i n s , and 
L. G. S c h e m m e r h o r n  (P lant Physiol., 1931, 6, 605— 
630).—Ca-deficient tom atoes are characterised by the  
yellowing of the  upper stem s and leaves (lower po r­
tions rem aining green) and  by short bulbous roots, 
brown a t  th e  tips w ith sloughing-off of cells fu rther 
back. The la tte r  is a ttrib u ted  in p a r t to  lack of 
development of th e  middle lamella of Ca pectate. 
Deficiency of Ca results in a lack of ability  to  assim ilate 
nitrates. The p lan ts  accum ulate considerable am ounts 
of carbohydrates, b u t th e  translocation of sugars and 
the digestion of starch proceed freely. N early all the  
Ca present in  deficient p lan ts is insol. in H 20  and is 
located chiefly in the  older tissues of roots and  tops. 
A portion of th is Ca is present as oxalate, b u t the  
major p a r t (“ combined Ca ” ) occurred in o ther forms 
which react w ith  H 2C20 4 only a fte r trea tm en t w ith 
alkali. B oth  forms of Ca -were so slowly utilisable 
th a t norm al m aintenance of tissues was impossible. 
New cell form ation necessitates sufficient Ca to  form

th e  middle lamella and for com bination w ith the  
m aterials of the  pro toplast. In  its  absence granular 
proteinaceous inclusions accum ulate.

A. G. P o l l a r d .
R e a c tio n  of s u b s t r a te  of R u m e x  acetose lla .

E. K i v t n e n  ( J .  Sci. Agric. Soc. E inland, 1931, 10— 
16 ; Proc. In te rn a t. Soc. Soil Sci., 1931, 6, 125— 
126).—The range of p R of soils in  which JR. acetosella 
occurs varies w ith soil type and  in general -was lower 
in  cu ltivated  th a n  in uncultivated  areas. Average 
vals. -were: peats, p R 4-76; silts, 5-01; sands, 5-7; 
gravels, 6-10. A. G. P o l l a r d .

F re e z in g -p o in t  d e p re s s io n s  of a s p a ra g u s  
sh o o ts  d e te rm in e d  b y  a  th e rm o -e le c tr ic  m e th o d .
E . I . E e r n a l d  (Contr. Boyce Thompson In s t., 1931, 
3, 483— 497).—Use of a  C u-constantan therm ocouple 
is described. Max. f.-p. depressions of sections of 
actively growing asparagus shoots occurred a t  d is­
tances of 1 and 3 cm. from  the  tip  when underground 
and  1-5— 3-7 cm. when above ground.

A. G. P o l l a r d .
In flu en ce  of p ro to p la s m  ro ta t io n  on  th e  t r a n s ­

p o r t  of s u b s ta n c e s . A. C. A. K o k  (Proc. K . Akad. 
W etensch. A m sterdam , 1931, 34, 918—929).—The 
diffusion of Li salts and  of caffeine through the leaves 
of Vallisneria spiralis is hindered by the  protoplasm  
the  ro ta tion  of the  granules of which is w ithout 
influence on the ra te  of transport. E t20  retards the  
tran sp o rt to  a  small extent, no t due to  inhibition 
of ro tation, b u t to  decrease in perm eability  of the 
protoplasm . 0-0001% CuS04 used for the in itiation  
of the ro tation  in leaves in  which protoplasm ic m ove­
m ent has ceased following rem oval from  light causes 
either no change or only a  slight increase in  the 
tran sp o rt velocity. Rise in  tem p, accelerates the 
diffusion, the  tem p, coeff. being 1-4.

E. 0 . H o w i t t .
P e r io d ic  p e rm e a b i l i ty  of io d in e  s o lu tio n  a n d  

of w a te r  in  th e  p ro to p la s m  of Z ea m a is  s e e d s . 
R . C. M a l h o t r a  (Protoplasm a, 1931,13, 374—388).— 
The ra te  of in take of H 20  and  of 0-05% I  solution 
by  maize seeds increases w ith tim e of contact and w ith 
rise of tem p. The actual intake of H 20  was greater from 
the I  solution th an  from  distilled H 20 . Germination 
of seeds trea ted  w ith I  solution a t  25° was normal 
and  seedlings m ade slightly  be tte r grow th th an  
controls. No stim ulation resulted from I  trea tm en t 
a t  higher tem p. A. G. P o l l a r d .

R e la tio n  b e tw e e n  se e d s  a n d  m ic ro -o rg a n is m s . 
T. R . S a t h e  and  V. S u b r a h m a n y a n  ( J .  Ind ian  
In st. Sci., 1931, 14A , 119— 139).—There is no direct 
evidence of the  presence of living micro-organisms 
inside healthy  seeds. The micro-organisms usually 
found on the seed-coat are derived from the soil and 
are physiologically unrelated  to  the  seed. T rea t­
m ent of the seed-coat w ith antiseptic m aterial is 
no t inimical to  germ ination or to  the developm ent 
of the seedling provided the  m aterial is rem oved 
prior to  sowing. W. G. E g g l e t o n .

V ita l s ta in in g  of p la n t  ce lls  w ith  e ry th ro s in .  
S. S t r u g g e r  (Ber. deut. bot. Ges., 1931, 49, 453— 
476).—The visible effect of plasmolysing erythrosin - 
stained cells from the  epidermis of Allium  cepa and 
the  root hairs of Hydromystria bogotensis w ith  aq.



2 0 6 B R IT IS H  C H E M IC A L  A B ST R A C T S.— A .

K N 0 3 is described. Such staining increases a t  first 
the  perm eability of thecell m em brane; th e  cytoplasm , 
however, soon ceases to  swell, and finally coagulation 
of th e  protoplasts takes place. V ital staining occurs 
up to  the  po in t when th e  nucleus becomes irrever­
sible. A. L a w s o n .

L o ss  of g lu co se  f ro m  d r ie d  p e a s  on  so a k in g .
W . M. C l i f f o r d  (Biochem. J ., 1931, 25 ,1999—2003). 
—Dried peas lose 0-1— 0-15% of glucose on soaking 
in distilled H 20  for 18—24 hr. The loss is greater 
after the addition of acids, especially org. acids, bu t 
no t of alkalis. The up take of H 20  by  dried peas is 
depressed by  th e  addition of acids, alkalis, or salts. 
The ra te  of cooking of peas is unaltered by previously 
soaking them  in acids, alkalis, or salts unless the 
concn. of alkali or sa lt is high enough to  soften the 
whole pea in  the  cold. Such concn. renders the  pea 
inedible. S. S. Z i l v a .

V a r ia tio n s  in  th e  E v e n in g  P r im r o s e  in d u c e d  
b y  r a d iu m . W . H . B r i t t i n g i i a m  (Science, 1931, 
74, 463—464). L . S. T h e o b a l d .

T o x ic  a c tio n . I I .  T o x ic ity  of n o rm a l  a l i ­
p h a t ic  a lc o h o ls  to w a rd s  p o ta to .  I I I .  P a r a l le l ­
i s m  b e tw e e n  su rfa c e  a c tiv ity  a n d  to x ic ity  of 
n o r m a l  a l ip h a tic  a lc o h o ls . W . S t i l e s  and M. L. L.
S t i r k  (Protoplasm a, 1931,13, 1— 20, 363— 373).— II . 
The toxicity  to  po tato  tuber of aliphatic alcohols 
as determ ined b y  th e  ra te  of exosmosis of electrolytes 
into solutions of the alcohols (cf. ibid., 1927, 2, 577— 
601) increased w ith th e  no. of C atom s in  the chain. 
In  the  series MeOH to  octyl alcohol, addition  of 
1 0  atom  increased th e  toxicity  2-5—4-7 times.

I I I .  In  T raube’s law concerning the surface tension 
of solutions of alcohols the factor 3 is approx. only, 
th e  average val. for 8 alcohols exam ined being 3-3. 
Equi-toxic solutions of different alcohols do no t 
necessarily possess the same surface tension. Surface 
tension and  toxicity  increased w ith  mol. w t., b u t the 
rise in  surface tension was relatively  more rap id  th an  
th a t  of toxicity . A. G. P o l l a r d .

E ffe c t of h e a v y -m e ta l c o m p o u n d s  o n  p la n t  
c e lls . A. N i e t h a m m e r  (Bot. Archiv, 1931, 33, 41—  
47).—The effect of solutions of sa lts of Ni, H g, Cu, 
Zn, Co, and  A1 on th e  plasmolysis of epiderm al leaf 
cells and  of seeds is recorded. Prolonged contact 
w ith H g salts causes the  emergence of the  plasm a 
and  nucleus from cells. A. G. P o l l a r d .

R u s t- re s is ta n c e  in  w h e a t. V. P h y s io lo g y  of 
th e  h o s t .  W . E. H a n n a  (Canadian J . Res., 1931, 
4, 134— 147).—Catalase ac tiv ity  increases and
diastase ac tiv ity  decreases as the p lan t m atures. 
The oxidase ac tiv ity  and  the  ra tes of respiration of 
the 8 varieties do no t differ. The w heats m ost sus­
ceptible to  stem  ru st are those richest in  chlorophyll, 
xantliophyll, and carotene. Photosynthetic  p ro ­
cesses m ay tak e  place rapidly  and  furnish conditions 
suitable for th e  grow th of the  ru s t mycelium.

A. R e n f r e w .

Im m u n o lo g ic a l s tu d ie s  on  p r e s s  ju ice  an d  
p ig m e n ts  of leav es. H. H o d y o  (J. Biochem., 
Jap an , 1931, 13, 273—289).—Sp. im m une bodies are 
formed when rabbits and guinea-pigs are immunised 
by  applications to  th e  skin of the  press juice or pig­
m ents of leaves mixed w ith lanolin. Leaves from 
closely related  species can bo differentiated, bu t 
results w ith chlorophyll were uncertain.

C h e m i c a l  A b s t r a c t s .
S e ro lo g ic a l a n a ly s is  of p ro te in  c o m p le x e s  

(p ro te n o m s)  a s  a  m e th o d  of in v e s t ig a tin g  b io ­
lo g ic a l re la t io n s h ip s .  0 .  M o r i t z  (Ber. deu t. bot. 
Ges., 1931, 49, 76—78).—A discussion of the  applic­
ation of immunological methods, for the detection 
of biological relationships. W . 0 . K e b m a c k .

D e te rm in a tio n  of r e d u c in g  s u g a r  in  s y ru p s , 
b lo o d , c e re b ro s p in a l  flu id , m ilk , a n d  u r in e . T.
U g a r t e  (Anal. Assoc. Quim. Argentina, 1931, 19, 
137— 161).— The fluid for analysis is added, un til the 
blue colour disappears, to  1 c.c. of a  boiling solution 
prepared by  adding NaO H  to CuS04 in aq. glycerol. 
1 c.c. of reagent containing 0 7 %  of 0uS0,j,5H2”0 ,  4%  
of glycerol, and  2%  of N aO H  is equiv. to  1 mg. of 
glucose; 1 c.c. containing 0-07% CuS04,5H20 , 4%  
of glycerol, and  0-4% of NaO H  is equiv. to  0-1 mg. of 
glucose. The details of the  determ ination of 
sucrose after inversion and  of glucose in  physio­
logical fluids are described. The accuracy is com­
parable w ith th a t  of the  H agedorn-Jensen m ethod.

R .  K .  C a l l o w .
N a p h th a re s o rc in o l  re a c tio n  of a ld u ro n ic  a c id s .

C. N e u b e r g  and M. K o b e l  (Biochem. Z., 1931, 243, 
435— 450).—In  carrying ou t the reaction 2iV-HCl or 
50%  H 2S 0 4 should be used as condensing agent and 
the  m ix ture heated  a t  100°. The dye then  separates 
in  flocculent form  and is best ex tracted  w ith CHC13 
or C6H (. (AcOEt, PhMe, or E t20  can also be used). 
Glucose, galactose, mannose, xylose, arabinose, m a lt­
ose, and  lactose in ratios not greater th an  200 parts 
to  1 p a r t  of uronic acid, fructose in  ratios no t exceed­
ing 40 : 1 (for galacturonic acid) or 30 : 1 (for glycur- 
onic acid), or sucrose in  ratios no t exceeding 50 : 1 do 
no t interfere. Sim ply combined uronic acids (e.g., 
those in  urine) react directly, since th ey  are hydrolysed 
by the  acid used, bu t th e  more complex ones m ust 
first be hydrolysed w ith  Ar-H2S 0 4. I f  m aterial 
containing carbohydrates capable of ferm enting 
fails, after ferm entation, to  react w ith  n ap h th a­
resorcinol, b u t then  reacts when a  trace  of uronate is 
added, uronic acids are absent. A m ethod of pre­
paring galacturonic acid from  orange rind  is given.

W. M c C a r t n e y .
D e te rm in a tio n  of c y s tin e  in  p ro te in s  b y  th e  

m e th o d  of F o lin  a n d  M a re n z i. S. L. T o m p s e t t  
(Biochem. J ., 1931, 25, 2014— 2016).—A solution of 
NaHCO., is used instead of th a t  of N a2C 03. The 
colour produced in the  presence of the former is 
uninfluenced by its  concn. and  no tu rb id ity  occurs. 
The cystine content of gelatin, caseinogen, edestin, 
ovalbum in, and serum -album in has been determ ined.

S. S. Z i l v a .


