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he Cardiac Glycoside from Urgir a r
Part I.—Isolation and Properties of

By P. G, J. LOUW, Scetion of Biochemistry, Onderstepoort.

Tur toxieity of Orginea rubelle Baker (Fig. 1) was proved for the first
time by Van der Walt and Stexn (1941).

IProm preliminary tests it wax evident that the active principle was 1
all probability a cardiac glveoside,  Tn due course a elveoside (Fig. 2)
with melting point 261-3° (*.* was isolated and proved to be the toxic
principle with a specific cardiac action, The yield of the glveoside varied
from 0-015 to (0-045 per cent.

A probable molecular formula of €, I1,, O,, for the glycoside was
arrived al from combustion analyses and molecular weight determinations.
According to the available literature this is an entirely new cardiac glycoside,

The isolation of this ¢lveoside from Urginea rubelle by the author had
already been mentioned by Sapeika (1944) and the name suggested for the
elycoside at 1he time was ** Rubellin &

Tur Toxiciry or RUBELLIN.

Sapeika  (1944) compared the action of rubellin with ouabain and
reported that rubellin has a digitalis action and is move potent than ounabain
on the frog heart.

In a following publication Sapeika (1946) compared the actions of
digitoxin, digoxin, lanaioside €, rubellin, and o solution of standarvd
strophanthidin B.T. 1932 with international standard ouabain. In descending
order the relative potencies were : rubellin, ouabain, standard strophanthidin
BP0 1932, Lanadoside (*, digoxin and digioxin.

White rats were used {o determine the {oxicity of rubellin by intraperi-
toneal Injection of aqueous solutions of 1nbelling and the LD, A0 was
determined to be 0692 mem. Kegm. rat.

Using rabbits, the m.l.d. of rubellin when dosed per os. was found
o . /
1o be approximately 10 mem. per Kilogram rabbit.

* Al the meling points were determined on the Kofler micro-melting-point apparatns
and are therefore corrected.
Received for publication on 19th April, 1947, —Lditor.
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THE CARI™ U GLYCOSIDE FROM TRGINEA RUBELLA BAKRER,

Tre Lacront Group 18 RUBELLIN.

The charecteristic Legal test which is positive in the case of the digitalis-
strophanthus group of cardiac glycosides, 1s not given by rubellin. In this
resrect it vesembles the bufagins, the scilla glveosides, viz. scillivoside.
sc uren A and its derivatives. This suggests that the lactone ring in
Tubellin corresponds with that of the squill-toad group of cardiac compounds
in whieh a doubly uwnsaturated six-memhered lactone ring is present.
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THE CARDIAC GLYCOSIDE FROM URGINEA RUBELLA BAKER,

(d=lcm, C=1Mol/lir.)
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~ From analytical data of rubellin and pro-rubillidin it is probable that

rubellin, in which two sugar moieties are present, has the following
structure : -—

C:Z«L

H,.0,-0-C,H,,0,-C,H,0..

EXPERIMENTATL.
Tsolution of the Glycoside.

The fresh bulbs, containing up to 90 per cent. moisture and free of
grit, roots and stems, were minced and then pressed out inunediately or dried
in front of o fan for future use, in which cage the dried material may be
mixed with water and then pressed for five successive times. The pressed
liguid was filtered and then shaken three times with ethyl acetate which

vemoved the glycoside almost quantitatively. The ethyl acetate shakings were

concentrated under reduced 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 melted with decomposition). The name that was previously suggested
for the glycoside 1s “ rubellin '

Fic. 3.

Log.@i max -

\m\
e

| //,\\\

€ *

-\M

3000 2500 2000 3500 300D

’roscillaridin A in Alcohol .
—x Scillirosid in Alcohol .
[HCA., 25, 43.(194)]
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The yield of glycoside varied with different samples of plant. Yields
varying between 0-015 and 0-045 per cent. of glvcoside on the basis of the
fresh material were obtained.

The glycoside may also be easily obtained by extracting the dried and
powdered bulbs with 96 per cent. aleohol or ethyl acetate.
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P. G. J. LOUW.

Properties of Rubellin.

From ethyl acetate rubellin crystallises in prismatic needles us a colour-
less and odourless compound. It has an intenqel) bitter taste. It 1s
practically insoluble in chloroform, ether and benzene, but is fairly sn]uble
in water, methyl aleohol, ethvl a]<0h0l acetone and ethyl acetate. s
very soluble in cold pyridine,

Legal Test,

When rubellin 1s dissolved in pyridine and a solution of sodium
nitroprusside is added to the alkaline solution according to e directions
of Jacobs and Hoffmann (1926) a yellow colouration only is obtained.
Rubellin theretore gives a negative Legal Test ax in the case of the bufagins,
seillivoside, seillaren A and its derivatives,

Lichermann Test,

On adding 3 wl. of o« mixture of acetic anhvdride and sulphurie acid
1H50:1) to a solution of 1 mgm. rubellin in a few drops «  ethyvl acetete a
red colour 1s produced. The red changes to purple blue and finully to  ght
brown. This display of colour is typical of steroi compounds.

Molisel Test.

When sulphuric acid 1s added to a d ite solution of rube n 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 (..ubohyd]a’re.

Micro-analysis
() 3-840 mgm. rubellin: 8-310 mgm. CO,: 2-250 mgm. 0.
() 4-009 mgm. rubellin: 8-680 mgm. CO,: 2380 mgm. 0.

7

)

) 3-691 mgm. rubellin: 976 mgm. CO,: 2-120 wgm. 0.
(d)y 3-719 mgm. rubellin: 7996 mgm. CG,: 2-136 men. 0.
Calculated for C,,H, O, : ¢ A,,)S ()9"0; =6-569,
Tound : (a) C= )9 069, 11 -6-559,
(0y C.=59-099,; =6-0649,
() O= 5 959, ; H -6-439]
() C=58-659/: H=6-439

Molecular Weight.

The determinaiion of the molecular weioht of rubellin was accompanted
by various difficulties. The determination v the depression of the freezing
pom’( of water was unsatisfactory because rubellin is not soluble enough
to give an appreciable depression. The same holds for the ebu]hs(‘opl(’
methods using alcohol and acetone. Neither is rubellin rveadily soluble
in camphor.

* C, H determinations by Drvs. (&, Weiler, and F. B. Strauss, Oxford.
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THE CARDIAC GLYCOSIDE FROM URGINEA RUBELLA BAKER.

Mol. Wt. Determination (Rast.).
(a) 2-958 mgm. rubellin: 109-115 mgm. camphor; A =1-65°
. Mol. wt. = 656.
{b) 1-975 mgm. rubellin: 81-07 mgm. camphor; A=1-60°
Mol. wt. =609-1.
Calculated for C,;H,O,,: 7367
Found: (a) 656
(b) 609-1
Optical Actieity.

1265 mem. rubellin were dissolved in 25 ml. methyl alcohol and the
rotation using a 2 dm. tube, determined.

6 +0-16°
I +0-16 x 1000 x 25
[oJ5 = 565 x 9

= 4+15-81° (MeOH)

The solution does not show an alteration in the rotation when left
overnight.

Hydrolysis of Rubellin.

To 2 gm. rubellin dissolved in 200 ml. 50 per cent. methanol, T ml. (1]
fd ~=1-16) was added and the mixture healed in a bath at 70-80° C. for
3 hours. The methanol was then distilled off under vacuum and the agueous
residue extracted with ethyl acetate yielding 1-2 gm. of a product which
when recrystallised from ethyl acetate, melted at 267-8° C. with decomposi-
tion. This produet still contained carbohydrate as it reduced hling’s
solution and gave an infense violet colour with the Molisch test. he new
compound, pro-rubillidin presumably contained one sugar less than rube 1.

The neutralised aqueous solution was strongly reducing towards
Fehling’s solution and formed an oily osazone which could not be induced
to crystallise. The syvstematic identification of this sugar is cont ued.

Properties of Pro-Rubillidin.

Pro-rubillidin is obtained crystalline from ethyl acetate in small trans-
parent plates M.P. 267-8° C. (decomp.). Tt is very little soluble in ether.
chloroform and benzene, sparingly soluble in ethyl acefate, acetone and
water, but dissolves easily in absolute alcohol, methanol and dioxane.

50 mgm. pro-rubillidin dissolved in 10 ml. MeOII shows a rotation of
0-12° with a 1 dwm. tube, giving—

[e]) = +24-0°
Analysis.
Found C=62-129,; H=6-579
Caleulated for O H,,0,,: C=62-709%; H=6-669,
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P. G. J. LOUW.

[solution of Succinie Acid
On working wup the mother liquor from which ¢rude rubellin had been
crystallised, succinic acid was isolated in small yvield. Crystallised from
ethyl acetate the acid sublimed at 150-160° (. and melted at 190-2° C.
Analysis,
5286 mem. CO,: 1-601 mgm. 11,0
mgm. acid: 5-335 mgm. CO,: 1-601 mgm. H,0
Caleulated ¢, H,0,: (=40-679%; H=5-12Y,
FFound : (a)y (" =40-479 ; H=5-039,
Oy € -40-929; H =504,

(@) 3-652 mgm. acid:
(hy 3-556

Molecular Weight.
20 mem. of the acid was dissolved in water and titrated with
= KOH.
ml. > KOH used =3-40

H)
Caleulated O, 118
Found (for dibasie acid): 117-6
. Mixed with autheutic succinic acid the acid s ded shov | no
depression of melling point.

SUMMARY.

1. The active cardiae principle of rginea rubella Baker has heen isolated.
Analyvsis points 1o the empirteal formula C,,01,,00,,.  The name suggested
for this compound is “ rubellin . Rubellin melts at 261-3° . with
decomposition and has [a]4 — 15-81°(MeOH).

2. Hydrolysis of rubellin vields a sngar and pro-rubilll  n, having = P.
267-8° (. (decomp.) and [a]r 249 (MeOH).

3. Suceinic acid was isolated in small yvield from the plant.

4. The toxicity of rvubellin towards white rats was determined by
intraperitoneal injection, the L.D.50 being 0-692 mgm. Ke.  Dosed to
rabhits per os, the toxieiiy of rubellin is about 10 mgm. per Kilogram rabbit.
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