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X-ray patterns may be due to drying conditions 
and to the effect of buffer in sample F. 

Here again, species I1 may be similar to one of 
the double hydroxides reported by Feitknecht, 
since the number of atoms of magnesium and 
aluminum in species I1 does add up to five. How- 
ever, species I1 has a sulfate moiety in the formula 

fated magnesium aluminate system could very 
well exist in a number of solid species with differ- 
ent stoichiometric ratios. They also serve to 
illustrate the value of phase solubility studies in 
delineating complex inorganic systems. 
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Triterpene Constituents of 
Sarcostemma uiminale R. Br. 

BY JOHN D. TORRANCE and JOHANNES L. C. MARAIS 

The isolation of three triterpenes from a benzene extract of Sarcostemma viminule 
by alumina chromatography is described. Two of the triterpenes were identified 
as fl-amyrin and friedelin, but the third, which occurred in the plant as an acetate, 
could not be identified with any known triterpene acetate. The monohydroxy- 
triterpene obtained by hydrolysis of the acetate has been designated viminalol. 

numerous round-jointed stems and a slightly S fleshy climbing plant belonging to the natural bitter milky latex, is found throughout Central 
order Asclepiadaceae. The plant, which has and Southern Africa (1,2) where it has been used 

medicinally by various tribes, both as an emetic 

ARCOSTEMMA VIMINALE is a leafless, glabrous, 
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and as a- galactogogue .(3). S t e p  (4) found 
Sarcostemma wiminale to be poisonous, and the 
plant is thought to be responsible for stock losses 
in southwest Africa ( 5 ) .  

South Africa. 
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TABLE I.-PHYSICAL CONSTANTS OF SUBSTANCE D, 
@-AMYRIN AND THEIR ESTERS 

Substance D ,  O C. B-amyrin. C. 
M.p. 198-199 199-200 
Acetate m.p. 241-243 24 1 
Benzoate m.p. 233 236 

Journal of Pharmaceutical Sciences 

weight determinations gave the formula CaoHwO, 
for both the crystalline substances C and D. From 
this formula it seemed probable that both sub- 
stances belong to the t r i t q e n e  group. 

The infrared absorption curve of D has a broad 
band at 3333 cm.-l indicating the presence of an 
associated hydroxyl band (12); further bands at 
1035 ern.-' and 996 cm.? as well as an inflection 
at 1026 cm.-l indicated an equatorial -3-hydroxy 
group (13). A trisubstituted ethylenic linkage 
was indicated by bands at 825 cm.-l and 813 cm.-l 
(14). The presence of this center of unsaturation 
was also suggested by the pale yellow color which D 
gave with tetranitromethane. The acetate and 

TABLE II.-PHYSICAL CONSTANTS OF SUBSTANCE C, 
FRIEDELIN, AND THEIR DERIVATIVES 

M.p. Substance C, C. Friedelin. O C. 
M.p. 261-263 263-263.5 
Na/propanol 

redn. prod. 298-299 301-304 
LiAlH, redn. 

prod. 281-282.5 278-282 
Clemmensen redn. 

prod. 239-240 246-249 
Acetate of Na/ 

propanol redn. 
prod. 3 13-3 15 315-316 

Acetate of LiAlH, 
redn. prod. 265-267 275-276 

A similar plant, Sarcostemma australe, thought 
to be responsible for stock losses in Queensland 
(6), has been investigated by Earl and Doherty 
(7) who isolated a- and fl-arnyrin from it. A 
saponin also extracted from Sarcostemma azistrale 
was shown to be a glycoside of an aglycone con- 
taining benzoyl and cinnamoyl groups (8). 
Cornforth and Earl called the hydrolysis product 
of the saponin "sarcostin." Reichstein, et al., who 
obtained sarcostin from Asclepias giancophylla (9) 
and  from the roots of Pachycarp~is lineohtiis (10). 
proposed a C-nor-D-homo-skeleton for sarcostin 
which enabled Cornforth (11) to  propose the 
following structure for this substance & CH (OH) CH, 

HO 

RESULTS AND DISCUSSION 

Sarcostemma viminale, collected in midwinter 
from the Loskop dam atea, was minced and oven- 
dried before extracting with benzene. The extract 
was evaporated to  dryness, and after redissolving 
the residue in the least possible volume of benzene 
it was chromatographed on a basic alumina column. 
A waxy substance A ,  an amorphous solid B, and 
two crystalline substances C and D were obtained. 

Elementary analysis and micro-Rast molecular 

v equalene 

J a-almyrin 

unknown relative of friedelin 

Figure 1. 
TABLE III.-.4NALYSIS OF COMPOUNDS 

c Analysis 
Rast Empirical -CaIcd. %-- -Found, %-- 
MW. formula C H C H 

Viminalol 442 CmHw0 84.50 11.74 84.05 11.61 
Substance C 432 CaoHmO 84.50 11.74 84.20 11.67 
Substance D 446 Cm&O 84.50 11.74 84.09 11.79 
Clemmensen redn. of C CJOH52 87.37 12.62 86.90 12.45 
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empirical formula CsoHmO for this alcohol. Since 
the alcohol could not be identified with any of the 
known triterpene alcohols, the name viminalol has 
been assigned to it. 

The infrared curve of viminalol has a broad band 
a t  3322 cm.-l indicating an associated hydroxyl 
group (12), further bands due to the hydroxyl group 
at 1036 cm.-l, 1024 cm.-', and 903 cm.? indicated 
that the hydroxyl group was most probably situated 
a t  the C-3 position of the triterpene skeleton (13). 
The absorption curve also showed that the iso- 
propenyl group and the trisubstituted double 
bond were still present in viminalol. The latter 
observation was also indicated by the pale yellow 
color which was obtained with tetranitromethane. 

The amorphous compound B, which must be 
viminalol acetate, took up one mole of hydrogen 
on hydrogenation in glacial acetic acid with Adam's 
catalyst to yield a product melting point 172-178", 
which could not be crystallized. The infrared 
curve of this reduction product showed that the 
isopropenyl group was no longer present. 

It is possible that viminalol acetate may be 
similar in nature to scandol (20, 21), which was 
originally reported as a new triterpene, but which 
was later found, by Corey, et al. (22). to be a mixture 
of 8-amyrin and lupeol. 

Further work is in progress to identify viminalol 
and substance B. 
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benzoate of D were prepared and from the physical 
constants of D and its esters it was concluded that 
D was 8-amyrin (see Table I). 

The melting point of 8-amyrin showed no de- 
pression on admixture with D and the infrared 
absorption curve of an authentic sample of 8- 
amyrin was identical with that of D. 

The infrared curve of Chad a sharp intense peak 
at  1706 cm.-' indicating the presence of a six- 
membered-ring ketone (15); no bands indicating 
either hydroxyl groups or unsaturation were present. 
Substance C gave no color with tetranitromethane, 
suggesting a saturated structure for substance C.  

Clemmensen reduction of C gave the corre- 
sponding hydrocarbon C ~ O H ~ ~ .  The keto group was 
reduced with lithium aluminum hydride and also 
with sodium/propanol, to give two different alcohols. 
The acetates of both alcohols were prepared, and 
from the physical constants of these compounds 
it was concluded that C was friedelin (see 
Table 11). 

An authentic sample of friedelin gave an infrared 
absorption curve identical with that of substance C 
and its melting point showed no depression on 
admixture with C. 

It is of interest to find both 8-amyrin and friedelin 
in the same plant since the friedelin series of com- 
pounds can be derived from the 8-amyrin series by 
a sequence of 1:2 shifts of methyl groups and 
hydrogen atoms away from ring A toward ring E. 

Corey and Ursprung (16, 17) have shown this 
relationship to exist by converting friedelin-36-01 
into olean-13-( 18)-ene using various acidic reagents 
to  bring about the multigroup rearrangement. 

The same authors suggest that a possible bio- 
synthetic pathway to  friedelin in the plant is as 
shown in Fig. 1. The intermediate ( a )  which is 
originally derived from squalene can undergo a 
Wagner Meenvein rearrangement to give, by way 
of the intermediate (b), either a- or 8-amyrin. 8- 
Amyrin, in turn, is converted into friedelin and 
theoretically a-amyrin should undergo a similar 
transformation to form an as yet unknown derivative 
of friedelin. 

If this biosynthetic scheme is valid, lupeol should 
also be found in Sarcostcmma Viminule. We have 
not been able to  isolate lupeol. but the amorphous 
acetate B appeared to  belong to the lupeol series. 

This amorphous solid, after being rechroma- 
tographed in hexane on a basic alumina column, 
had a melting point of $60-162" but could not be 
crystallized. The infr&ed absorption curve in- 
dicated the presence of an isopropenyl group (bands 
at 3069 cm.-'. 1639 cm.-l, and 878 ern.?) (18) 
and an acetoxy group (bands a t  1730 cm.-l and 
1247 cm.-l) (19), as well as a trisubstituted double 
bond(bandsat826cm.-land808cm.-')( 14). 

The amorphous powder was hydrolyzed with 
alcoholic potash to give the corresponding alcohol, 
m.p. 176-178'. Elementary analysis indicated the 
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