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'l'1n: toxicity of Urginea ·rubella Baker (Fig-. 1) was p i'Uved for t he fiJ:>t 
time by Van cler Walt an d Steyn ( 1941). 

From preliminary tests it was evident that t he actiYe principle was in 
all p1·obahility a cardiac glyl'oside. In due com·se a gl:v~·oside (Fig. 2) 
with melting point 261-0° C.* was isolated and pr oved to be th e toxic 
principle with a specific cardiac 8ction. '['be yiel1l o£ t he glY!'ORide varied 
from 0·015 to 0·045 per cent. 

A probable molecular formula of C30H 4 s 0 16 for the glycoside wa,; 
arrived at from combustion analyses ancl molecular weight determination,.:. 
According to the availn bl e literatu re th is is an entirely ne\Y cardiac glycosicl !-'. 

The isolation of q1is glycoside hom U ryine(( rubella by the author h ad 
already been m entioned by Sapeika (19-b4) and the name :;ug·gested f0r tbe 
glycoside at the time waR '' Hubellin ". 

Trm ToxiCITY OF RunELLIN . 

Sapeika (1944) !·ompared t he action -o£ rubellin with ouabaiu and 
reported that rubellin has a digib lis adion ancl is more poten t thrm ouahaill 
on the frog heart. 

In a follo"Wing publication Sapeika (194G) compa.red th e actions of 
1ligitoxin, digoxin , bnatoside C, rubellin, and a solution of stanclarcl 
:-;trophanthi.clin B.P. 1032 '"it h international stand ard ouabain. In descPnclillg' 
order the relative potencies \\·ere : ru helliu, -oua bnin, f'tan clanl Rtrophanthi<lin 
H.P. 1032, la nato;;;i.cle C, <ligoxin an d fligit oxin. 

\Yhite rats were used to !lPtermine th e toxicitY of n1belliu bv intrapPri
toneal injection of aqueous solnhons of n1helliu, <nul t lw L .D. 50 wa,; 
determined to be 0 · 692 mgm. I Kgm. rat. 

Using rabbits, t he m.l.d. c£ rubellin when dosed '/N'I os, was found 
to be approximately 10 mgm. per Kilogram rabbit. 

* All the me lt ing points " ·ere dete rmined on the T(ofter mi c ro-melting-point apparatus 
a nd are therefore conected. 

R ~>c·('ived for p ••bl icntion on l flth .\ pril , 19n.- F.di to r. 
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THE CARDIAC GLYCOSIDE FROM UltGli\EA RUBELLA BAKER. 

THE LACTO~F. GROUP ll\ R UlBLLIK. 

'l'he elun:;r;ter.ist.ic Legal tPst which is positive in the case of the digitalis
strophanthus group of ca.rdiac glycosides, i:-; not given by rubellin . In thi" 
respect it resembles the bufagins, the scilla glycoside::;, Yiz. scilliH1side, 
scilbren A and its derivatives. This rmggest,; that the lactone ring in 
rubellin correspolllls with that of the Rquill-toad group of cardiae compounds 
in which a doubl:· nn;;aturaH'd six-mPmbere<l lac·tone ring· is prpseut. 
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P. G. J. LOU,\". 

This was confirmed by the absorption spectrum of rubellin in alcohol.*' 
· · b · 29~ · l 1 E 1 mol. / ltr · 3 8() (F1g . 3.) :Maxunum a sorptwn occurs at I lllfl w1t 1 og 1 1 em = · . 

The absorption curve is practically coincident with that of scilliroside 
and pro-scillaridin A in alcohol. (Fig. 3, Stoll and Renz, 1942). In contrast 
with this the glycosides of the digitalis-strophanthus group with mono
unsaturated five-membered l actone rings have maximum absorption at 
approximately 220 mp.. [Compare Stoll and Hoffmann (1930) and Elderfie1d 
et al. (1941).] 

fig .2 : t?ubellin crystallised 
Ab&olute Alcohol. from 

Ma9nif. X 140 

Rubellin can be titrated with alkali, but varying amounts of alkali are 
used depending on the reaction time. The reaction with alkali is being 
further investigated. 

THE SuGAR MoiETY IN RunELLIN. 

Attempts to hyarolyse ruhellin with n-glucosirlase (maltase), ,B-glucosidase 
(emulsin) and an enzyme prepar:<tion from the fresh auto lysed bulb l] rgiuea 
ndJella, proved unsuccessful. Recourse was therefore taken to the acid 
hydrolysis of the glycoside. This was easily achieved with hydrochloric 
acid in methanol, the hydrolysis yielding a crystalline product, pro-rubillidin, 
whirh still contained carbohydrate. The ~mgar that was hydrolysed off was 
an aldehyde sugar that rould not be identified yet. The anal:l' sis of the 
hyflrolysis product corresponded with the formula c30H380 I]. 

* The absorption spectrum of rubellin was determined by Dr. H. M. Schwartz of 
the Department of Chemistrv of the University of Cape Town, to whom the author 
is greatly indebted. " 

315 
6241-5 



THE CARDIAC GLYCOSIDJ:: FRO~l "GRGINK~ RUBELLA BAiiER. 
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From analytical data of rubellin and pro-rubillidin it is probable that 
ru belEn, in which hYo su gar moieties are present, has the following 
strudure :-

C2dH2,05-0 -CoH ,0 0 5-CGHl, Oo. 

ExPERIMEXTAL. 

I s~Zatiun o j the Gl.IJGOSI:de. 

1'he fresh bulbs, containiug up to 90 per cent. moisture anu free of 
~Tit, roots and stems, were minced and then pressed out innnediately or dried 
In hont of a fan for future use, in which case the (hied material ma:· be 
mixed with water an<l then pressed for fiye successive times. The pressed 
liquid was filtered and then shaken three times with ethyl acetate which 
removed the glycoside a lnHJst quantitatively . The ethyl acetate shakings were 
concentrated under reuuced pressure and the concentrate allowed to evaporate 
slowly when the glycoside crystallised out. After crystallisation it was 
obtained pure with melting' point 261-3° C. (It became opaque at 200° C. 
and melte<l with decomposition). The name that was previously sng·gested 
for the glycoside is " rubellin ". ·' 
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[ H.C.A ., 25., 43. (t94'il] 

The yield of glyeosi(l e Hried with different samples ot plant. Yields 
varying between 0 · 015 and 0 · 045 per cent. of glycoside on the basis of the 
fresh materinl were obtained. 

The .glyC'oside may also be easil~· obtained by extracting the rlried and 
powdered bulbs with 96 per cent. alcohol or ethyl acetate. 
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P1·operties of IlubeUin. 

}' rom ethyl acetate rubellin crystallises in prismatic needles as a colour 
less and odourless compound. It has an intensely bitter taste. It i s 
:practically in soluble in chloroform, ether and benzene, but is fairly soluble 
1n water, m ethyl alcohol , etb:d alcohol , acetone and ethyl acetate . It is 
YPry soluble in cold pyridine. 

LPga l Test. 

vVhen rubellin is di ssolved in pyridine and a solution of sodium 
nitroprusside is added to the alkaline solut ion according to the direction:; 
of J acobR anu Hoffmann (1926) a yellow colouration only is obtained . 
Rubellin therpfore gives a neg<:~tive Legal Test as in the case of the hufagins, 
scilliroside, scillaren A :md its derivatives. 

Liebprnwnn T est . 

On adding 3 ml. of " mixture of acetic anh:v<lride and sulphuric acid 
(50:1) to a solution of 1 mgm. rubellin in a few drops of ethyl acetate, a 
red col our is produ('ecl . The r eel changes to purple, blue and finally t o light 
hrown . This display of colour is typiral ·of st eroid compounds. 

M olisch T est. 

\Vhen sulphuric a<'id is added to a dilute solution of ruhellin in water 
to which a few drops of an alcoholic solution of a-napthol has been added, 
a deep violet colour is obtained, indicating the presence of carbohydrate. 

!lh'cro-a nalysis. ~' 

(a) 3·840 mgm. ruhellin: 8 ·310 mgm . C02 : 2·250 mgm. H 20. 
(b) 4·009 mgm . ruhellin: 8·680 mgm . C02 : 2 ·380 mgm. H 2 0 . 
(c) 3· 691 mgm. rubellin: 7· 976 mgm. C0 2 : 2·120 mgm . H 20. 
(d) 3 ·719mgm. rubelhn : 7·!:>9G mgm . 0 0 2 : 2 · 136 mg·m. H 2 0. 

Calculated for c3GR, .O,G : 0 = 58·69 %; H = 6· 56 % 
Fonn<l: (a) C= 59 ·06 %; H = 6· 55% 

( u) C = 59 · 09 % ; H = 6 · 64% 
(c) C=58 ·95% ; H = 6·43 % 
(d) C = 58 · 65 % ; H = 6 · 43% 

Jl olecula1' ·w eight. 

The determination of the molecular weight of ruhellin '"as accompanied 
by various difficulties. The determination bv the depression of the freezing 
point of wat er was un satisfactory because rubellin is not soluble enough 
to give an appreciable depression. The same holds for the ebulliscopic 
methods using alcohol and acetone. ~either is r ubellin r eadily soluble 
iu camphor. 

* C, H determinations by Drs. G. Weiler , and F. B. St r auss, Oxford. 
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THE CARDIAC GLYCOSIDE FROM uRGINK<\. RuBELLA llAI\:ER. 

Mol. lVt. Determination (Rast.). 

(a) 2·958 mgm. rubellin: 109·115 mgm. camphor; 6 = 1·65° 
:. Mol. wt. = 656. 

(6) 1·975 mgm. rubellin: 81·07 mgm. camphor; 6=1·60° 
Mol. " ·t. = 609 ·1. 

UzJtical A cti'v1:ty. 

Calculated for c3GH •• 0,6: 736.7 
Found: (a) 656 

(b) 609·1 

126 · 5 mgm. ru bellin were dissolved in 25 ml. methyl alcohol and the 
rotation using a 2 elm. tube, determined. 

e= +0·16° 

[ ]~7 = + Q ·16 X 1000 X 25 
a" 126·5 x 2 

= +15·81° (MeOH) 

'l'he solution does not show an alteration m the rotntion when left 
onrnight. 

Hydrolysis of RubPlhn. 

To 2 gm. rubellin dissolved in 200 ml. 50 per cent. methanol, 1 ml. HCl 
(cl = 1 ·16) was added :mel the mixture heated in a bath at 70-80° C. for 
0 hours. The methnuol was then distilled off under vacuum and the aqueous 
residue extracted with ethyl ncetate yielding 1· 2 gm. o£ a product whic-l1 
when recrystallised £rom ethyl aeetate, melted at 267-8° C. with decomposi
tion. This product still contained carbohydrate as it reduced Fehling's 
solution and gave an intense violet colour with the Molisch test. The ne"· 
compound, pro-rubillidin presumably contained one sugar less than rubellin. 

The neutralised aqueous solution was strongly reducing towanls 
Fehling's solution and formed an oily osazone which could not be inducerl 
to crystallise . The systematic identification of this sugar is rontinuecl. 

ProzJe?·ties of P?'o-Rtti)I:ZZid?·n. 

Pro-rubillidin is obtrtined crystalline £rom ethyl acetate in small trans
parent plates M.P. 267-8° 0. (decomp.). It is very little soluble in ethe1·, 
rhloro£orm and benzene, sparingly soluble in ethyl ac-etate, acetone and 
water, but dissolves f'asily in absolute alcohol, methanol and dioxane. 

50 mgm. pro-rubillidin dissolved in 10 ml. }'[eOH shows a rotation of 
U ·12° with a 1 elm. tube, giving-

[ a]~ = +24·0° 

Analysis. 

Found 0 = 62 ·12%; H = 6·57% 
Calculated £or C30H 380 11 : 0 = 62·70%; H = 6 ·66% 
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halation of Succinic Ac·id 

On working up the mother liquor from \Yhich crude rubellin had been 
crystallised, succinic acid " ·as isolated in small yield. Crystallised from 
ethyl acetate the aeid sublimed at 150-160° C. and melted at 190-2° 0. 

!-lnalys£s. 

(a) 3·652 mgm. acid: 5·286 mgm. C02 : 1·601 mgm. H 20 
(b) 3·55G mgm. acid: 5·335 mgm. 002 : 1·601 mgm. H 2 0 

Calculated O,,H60 4 : 0 = 40 · 67 % ; H = 5 ·12% 
Found: (a) 0 = 40·47% ; H = 5·03 % 

(b) 0 = 40·92 %; H = 5·04% 

Molec~tlor TrPight. 

20 mgm. of the aci(l \Yas clissohed in 11·<1ter alHl tihatert with 
"KOH. 
"' 

ml. !' KOH usetl = 3 · 40 
'" 

( 'alcu L1 ted 0 4 H 6 0 4 : 118 
·Found. (for dibasic acid) : 117 · 6 

MixNl " ·ith authentic succinic acid the acid isolatt'd showed no 
dt'pression of melti ng point. 

S"C)DIAHY. 

l. The active cardiac principle of Cr_rp"nea 1·ubello Baker has been isolated. 
Anal~·sis points to the empirical formula c :lGH •lSOIG· The JJ<Illle suggested 
for tl1is compouiHl is "rubellin ". Rubellin melts at 2Gl-3° 0. with 
decomposition and has [a]ij = 15 · 81 ° (MeOH). 

2. Hydrolysis of rubellin yields a sugar and pro-TUbillidin, haYing M.P. 
2G7-8° 0. (decomp.) and [a]~J = 24° ()1e0H). 

3. Succinic acid was isolated in small yield from the plant. 
4. Tlte toxicitv of rubellin towards "·hite rats was determined bv 

intraperitoneal inj~ction, the L.D.50 hE'ing 0·692 mgm. / Kg·. Dosed to 
rahhits 71er os, tlw toxicity of rubellin is about 10 mgm. per Kilogrmn rabbit. 

REFERENCES. 

JACOBS, IV. A., HOFFMANN, A. (1926) . The Structural relationship of the carcliac poisons. .Jnl. 
Biol. Chem., Vol. 67, p. 333. 

PAlST, W. D., BLOUT, E. R., UHLE, F. C. AND ELDERFIELD, R. C. (1941). Studies on lactoncs 
related to the cardiac aglucons III. The properties of fi·substituted 6 a fi·Butenolides and 
a suggested revision of the structure of the s ide chain of the digitalis.strophanthus aglucons. 
Jnl. Org. Chem., Vol. 6, p. 280. 

RAPEIKA, N. (1944) . The Action of Rubellin, a glycoside from U,-ginea rubella. S . Aj?"ic. J. fl!Ied. 
Sci., Vol. 9, pp. 31- 32. 

SAPEIKA, N. (1946). Comparison of certain card iac glycosides on Xenopus laev is. S. Afric. J. 
fl!Ied. Sci., Vol. ll, pp. 135-137. 

STOLL, A. AND HOFMANN, A. (1935). Die Hydrienmg des Sci!Jarens A und die physiologische 
Priifung e iniger Scillarenderivate. (10 Mitteilung iiber Herz-glycosicle). Helvetica Chimica 
Acta, Vol. 18, p. 406. 

STOLL, A. AND RENZ, .J. (1942). Uber Scillirosid, ein gegen Nager spezifisch wirksames Gift der 
roten Meerzwiebel. Helveticet Chimica Acta, Vol. 25, p. 43. 

VANDER WALT, S. J. AND STEYN, D. G. (1941). Recent investigations into the toxicity of known 
and unknown poisonous plants in the Union of South Africa, XII. Onde•·stepoort J., Vol. I 7, 
pp. 211-223. 

319 




