


A CARDIAC GLYCOSIDE FROM URGINEA BURKEI.

Tested on the perfused rabbit heart transvaalin produced the reaction typ
for cardiac glycosides. Assayed by the frog (Xenopus laevis) method Sapc
(1949) found its potency to be 25 5 <¢-mpaied with 100 for anhy ous ouabain,

In rats transvaalin produced the convulsive reaction of a ratici  describe
by Gold and collaborators (1947) for scilliroside, which is active m a smaller
dose per unit of body weight. During the first 2 or 3 hours after administering
transvaalin by the stomach tube method of Lehr (1945), at the rate of 40 g, per

g., the rats remained normal. Paralysis, especially of the hindquarters, then
occurred, and the animals showed increasing excitability. Copious salivation and
a period of convulsions followed during which the animals firmly pped :
cage with their claws and teeth, Death usually ensued after 6 hours. Similar
results were obtained when the dose was increased to 200 mg. per g.

Paralysis and convulsions also occurred in rats injected intraperitoneally
with transvaalin. The m.lLd. by this route was found to be approximately 2
same as that per os, namely 40 mg. per Kg. There was no apparent difference
in the reaction of male or female rats to the glycoside. In this connection it is
of interest to refer to the work of Stoll and Renz (1942) who found for sc iroside,
a m.1.d. of 1-2 mg./Kg. for male and 0-6 mg./Kg for female rats. They observed
also that scillaren A was relatively non toxic, several hundred mg. per Kg. body-
weight producing no effect in rats by the oral route.

When hydrolysed with 05 per cent. sulphuric acid transvaalin yielded
scillaridin A and scillabiose as the disaccharide, the same products as those derived
from the hydrolysis of scillaren A. Scillaridin A was identified by physical
properties such as solubility, crystal form, melting point and specific rotation.
When mixed with authentic scillaridin A, kindly supplied by Prof. A. Stoll, Basle,
no depression of melting point was observed. The biose was identified as scilla-
biose by its rotation and the melting point of the acetyl derivative. Hydrc is
of the biose yielded d-glucose and rhamnose. These findings may be represented
as follows : —

C36H52013+ Hzo = (C24H3204) + C12H22010
Transvaalin l —H,0 Scillabiose
Cy H3004 ‘ -- H,O

CeH,50; + GCH; %
Scillaridin A
Rhamnose Glucose.

The question immediately arose as to whether transvaalin and sci ren
are isomeric or identical. The difference in toxicity of the two substances supports
the possibility of their being isomers. However, the raticidal property of trans-
vaalin suggested the possibility that it might be not a homogeneous glycoside ut,
in fact, a mixture of scillaren A and scilliroside, the cardiac glycosides in white
and red squill, respectively. This alternative was discredited by the observation
that transvaalin could be hydrolysed quantitatively into scillaridin A and scillabiose.

Transvaalin, purified with freshly precipitated lead hydroxide, was thereupon
fractionated by the methods of purification and extraction developed by Stoll and
enz (1942) for the separation of scilliroside and scillaren A from mixtures of the
two  yo Neither scilliroside nor a glycosidal fraction with increased potency
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(2) Transvadlin.
Jubility properties.

Transvaalin was found sparingly soluble in cold water but more so in hot
er. It was insoluble in ether, chloroform, benzene d petrol ether, slightlv
ible in ethyl acetate and readily soluble in methyl-alcohol, ethyl-alcohs
.one, dioxan and pyridine.

Iyses.
Dried over P,O, at 100° C. and 3 mm. Hg for 2 hours.
4-090 mg.:* 9-155 mg. CO,; 2-820 mg. H,O.
4-085 mg.: 9-160 mg. CO,; 2-900 mg. H,O.
4-025 mg.: 9-025 mg. CO,; 2-860 mg. H,O.
3:980 mg.: 8-900 mg. CO,; 2-760 mg. H,O.

Found: C=61-06, 61-17, 61-17, 61-01 per cent.

H=7-71, 7-94, 7-95, 7-75 per cent.
alculated for C,;H,,0,,: C=60-82 per cent, H—7-65 per cent.

B. Dried over P,O; at 100° C. and high vacuum for 6 hours.
3:252 mg.: 730 mg. CO,; 2-19 mg. H,O.
3-118 mg.: 7-01 mg. CO,; 2-17 mg. H,O.
ound: C=62-68, 62-22 per cent.
H=7-71. 7-79 per cent.
Calculated for C,;H,,0,,: C=62-41, H=7"57 per cent.

itation.
237-5, 205-3 mg. transvaalin dried over P,O, at 100° C. and 3 mm. ; for
2 hours dissolved in 10 ml. methanol gave the following rotations when ¢  dm.
was used.
0 = —1.74°, — 1.506°
o lal® = — 73.26° — 73.35°

wctone titration.

113-4, 100-0 mg. transvaalin (dried over P,O, at 100° C. and 3 m
were dissolved in 20 ml. methyl alcohol. To the solution 10 ml. 0-1 N
were added and the excess alkali back-titrated after 48 hours with 01 N
using phenolphthalein as indicator.

ml. 0- 1N NaOH used — 1-76, 1-487.
ound: molecular weight: 644-3, 672-3.
Calculated for C,,H,,0,,.H,0: 710-8.

olour tests.

Transvaalin gave a negative Legal test corresponding to the sci  group of
cal ac glycosides having six-membered lactone rings.

* Micro-analyses by Drs. G. Weiler and F. B. Strauss, Oxford, England.
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When transvaalin was dissolved in ethyl acetate and a mixture of sulphiric

acid and acetic anhydride (50:1) added, the solution turned carmine «d
slowly changed to a permanent green colour, (Liebermann test).

(3) Hydrolysis of transvaalin.

1-5 Grammes transvaalin were suspended in 25 ml. 0-5 per cent. sulp]
acid and heated in a boiling waterbath for 30 minutes with stirring. The glyc:
slowly dissolved and after a while a crystalline pro: :t separated. The rea
mixture was cooled and the precipitate centrifuged down, washed and d
yielding 0-764 gm, of the aglucone. Calculated for C,H,,O, (scillaridin
0-773 gm.

Scillaridin A.

From absolute alcohol the aglucone crystallized 1 the typical form of
ridin A, and when heated in a sealed capillary tube | a sulphuric acid ba
crystals turned brown at 205° C. and melted with decomposition at 245-2

Rotation.

Using a 1 dm, tube, 200 mg. aglucone dissolved : 25 ml. chloroform ¢
(4:1) gave a rotation of - -50°.
o [al® = — 62.5° (CHCl, — [eOH)

{[al¥ for scillaridin A = — 62.6° (CHCI, — MeOH)}

Analysis.

Dried over P,O; at 100° C. and 3 mm. Hg:
3-385 mg.: 9:745 mg. CO,; 2-540 mg. H,O.
4-260 mg.: 12-:210 mg. CO,; 3-130 mg. H,O.
3-790 mg.: 10-860 mg. CO,; 2-830 mg. O.
Found: C=78-56, 78-20, 78-21 per cent.
H=8-40, 8-22, 8:36 per cent.
Calculated for C,,H,,0,: C=78-63, H=8-25 : cent.

Scillabiose.

After separation of the aglucone from the hydre 'sis mixture, the filtrate
neutralized with BaCO,, filtered and evaporated in front of a fan. The sugar
obtained as a colourless non-crystalline product (05 gm.).

Rotration.

0-59 Gramme sugar was dissolved in 10 ml. water and the rotation deter
using a 1 dm. tube.

Rotation = — 1-39°,

o [al]d = — 23.56° (water).
Compare Scillabiose: [a ]2 = — 24.8 (water). l
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(3) Hydrolysis of transvaalin yielded scillaridin A, C,,H,,0,, and scillabiose
from which it appears that transvaalin must either be isomeric with scillaren
or a very stable complex of scillaren A and a rat-poi 1 e.g. scilliroside.

(4) Fractionation of transvaalin with chloroform-butanol yielded no s
roside or other rat-poison, while the activity of transvaalin remained unchar
towards rats and frogs, contradicting the possibility that it is a complex of sciillaren
A and a rat-poison.

(5) The isolation (in small yield) of an amorphous water-soluble poisonous
princi- : from U. burkei. is reported.
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Fig. 1. Urginea burkei, Bkr., the “ Transvaal Slangkop .
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