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Abstract—The hexane and methanol soluble extract of the latex coagulum of Calotropis gigantea afforded two new
triterpene esters, viz. 3'-methylbutanoates of a-amyrin and y-taraxasterol, besides the known 3'-methylbutanoates of
three triterpene alcohols. The compositions of the alkane fraction, total triterpene alcohol fraction, and free, acetyl and

3'-methylbutanoyl triterpene alcohol fractions of the extract were determined.

INTRODUCTION

The milk-weed family (Asclepiadaceae) is very rich in latex
bearing plants and a number of species have been
investigated for the constituents of solvent extractables
[1]. Although the leaves and root-bark of Calotropis
gigantea have previously been examined [2-4], no at-
tempt has yet been made to characterize the latex
constituents of this plant. We have, therefore, undertaken
here the detailed analysis of the latex constituents of
C. gigantea.

RESULTS AND DISCUSSION

The coagulum of C. gigantea latex was extracted with
hexane and methanol. The hexane extract was subjected
to chromatography over silica gel which afforded a
hydrocarbon fraction (2.5 of the hexane extract). The
GLC analysis of the fraction showed the predominance of
Ci4, Ci6 and C,, alkanes with a consequently higher
even:odd ratio (3:1). This 1s interesting since the alkane
profile in cuticular lipids usually display a high odd : even
ratio with maxima of C,,, C3, and C,;. The hexane and
methanol extracts were combined and a portion of the
hydrocarbon free mixture from the combined extracts was
hydrolysed and subjected to silica gel TLC which afforded
one major band corresponding to 38-monohydroxy tri-
terpene. The fraction from this band was acetylated and
the composition was determined by GLC as shown in
Table 1. The following five triterpenes were identified by
GLCand GC/MS as the acetates (38-OAc = b). a-amyrin
(5a-urs-12-en-3f-ol, 1b), f-amyrin (5a-olean-12-en-38-ol,
2b), y-taraxasterol (Sa-taraxast-20-en-38-ol, 3b), taraxa-

sterol [ Sa-taraxast-20(29)-en-3-ol, 4b], and lupeol [Sa-
lup-20(29)-en-38-0l, 5b].

The remaining portion of the hydrocarbon free triter-
pene mixture was separated into four major bands
(referred to as bands 1-4 in order of polarity, beginning
with the least polar) on silica gel TLC. Co-chro-
matographic studies with authentic triterpene acetate (4b)
and free triterpene alcohol (4a; 38-OH = a) indicated the
occurrence of such components in bands 3 (R, 0.58) and 4
(0.15), respectively. The IR spectra showed that
the fractions from bands 1 (R, 0.79), 2 (R, 0.72) and 3
were the mixtures of esterified components (v,
= 1720-1730 cm ~!). The components from band 2 (ca
309) showed very long retention times on GLC, and
GC/MS analysis revealed that the major five components
were the esters (38-OCOC,H, = ¢) of Cs-saturated fatty
acids with five triterpene alcohols (m/z 510, [M]*; m/z
408, [M — CsH,,0,]*), (1¢-5¢). The composition of this
fraction was determined by GLC and is shown 1n Table 1.
The fraction was further fractionated by silver
nitrate—silica gel TLC which afforded four bands (referred
to as bands 2-1 to 2-4 in order of polarity, beginning with
the least polar). Band 2-1 (R, 0.89) gave a mixture of the
pentanoic acid esters of a-amyrin (1¢) and S-amyrin (2c).
The fractions from bands 2-2 (R, 0.69), 2-3 (R, 0.57) and
2-4 (R, 0.50) were the pentanoic acid esters of -
taraxasterol (3c), taraxasterol (4¢) and lupeol (5¢), respect-
ively. The pentanotc acid esters of 3¢ and 4¢ showed the
methylene multiplet at §2.17 (2H, H-2'), deshielded by the
adjacent carbonyl group, and the isopropyl doublet at
50.96 (6H, J = 6 Hz, H-4, H-5") in the 'H NMR spectra
besides the signals arising from the triterpene moieties
which suggested that the pentanoic acid moiety was 3-
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Table 1. Percent compositions of total triterpene alcohol, and free,
acetyl and 3'-methylbutanoyl triterpene alcohol fractions of the latex
extractables of Calotropis gigantea

% Composition

3-Methyl-

Free Acetate butanoate
Triterpene alcohol Total (a) (b) (c)
a-Amyrin (1) 89 88 10.5 84
p-Amyrin (2) 11.5 150 15.2 12.5
y-Taraxasterol (3) 322 378 323 242
Taraxasterol (4) 398 27.1 344 419
Lupeol (5) 76 8.1 7.6 5.2
24-Methylenecycloartanol (6) — 23 — —
Unidentified — 09 — 7.8

methylbutanoic acid. This was confirmed by the direct
comparison with authentic 3'-methylbutanoates of -
taraxasterol (3¢) and taraxasterol (4c). Since the GLC
correlation of the five triterpene esters was almost con-
sistent with that of the acetyl derivatives of the cor-
responding triterpenes, 3-methylbutanoic acid might be
attributed as the acid moiety of the esters of the other
three triterpenes, o- and S-amyrin and lupeol, for which
'HNMR spectra were unavailable. The components of
band 3 (ca 54 %) of the silica gel TLC described above
consisted of the acetyl derivatives of five triterpene
alcohols (1b-5b). The components of band 4 (ca 7 %) was
a mixture of five triterpene alcohols (1a—5a) and 24-
methylenecycloartanol  (24-methylene-98,19-cyclo-5a-
lanostan-3g-0l, 6a). Percent compositions of the com-
ponents from bands 3 and 4 determined by GLC of the
acetates are shown in Table 1. Identification of each
component was supported by GC/MS analysis. The
constituents of the minor fraction from the least polar
ester band (band 1, ca 9%/) remains undetermined.

The co-oocurrence of the 3'-methylbutanoyl esters of
five triterpene alcohols (1¢-5¢) is of importance from the
phytochemical and biogenetic points of view. The occur-
rence of 3-methylbutanoic acid as an acid moiety in
combination with triterpene alcohols is very rare in the
plant kingdom. Only -amyrin (2¢) and lupeol (5¢) 3'-
methylbutanoates have been found in Glossostelma car-
soni roots [5] and Hoya bella latex [ 6], while the presence
of taraxasteryl 3'-methylbutanoate (4¢) was indicated in
the root-bark of C. gigantea [4]). To the best of our
knowledge, this is the first report of the characterization
of a-amyrin (1c) and y-taraxasterol (3c) 3'-methylbu-
tanoates in the plant kingdom.

EXPERIMENTAL

Mps are uncorr. 'H NMR spectra (100 MHz) were determined
in CDCl; with TMS as internal standard. Low-resolution MS
(70 eV, m/z > 100) were taken with a GC/MS (2%, OV-17,2m
x 3 mm id. glass column, 280°). High-resolution MS (70 eV)
were recorded by means of a probe injection. IR spectra were
taken in KBr. GLC of alkanes was carried out on a 109, SE-30
glass column (2 m x 1.6 mm i d.) temp. programmed 170° to 300°
at 5°/min GLC of triterpene esters were performed on a SCOT
OV-17 glass capillary column (30 m x 0.3 mm i.d.) at 260°. RR,

were expressed relative to cholesteryl acetate. Silica gel TLC
(0.5mm) was developed x2 with hexane-EtOAc (6:1).
AgNO;,-silica gel (1:4) TLC (0.5 mm) was developed x 4 with
CCL,—CH,Cl, (5:1). Acetylation in Ac,O-pyridine and hy-
drolysis in 5% KOH-MeOH soln were performed at room temp.
overnight. a-Amyrin (1a, RR, = 1.84 as for the acetyl derivative),
p-amyrin (2a, 1.65), y-taraxasterol (3a, 2.40), taraxasterol (4a,
2.50), lupeol (5a, 1.93) and 24-methylenecycloartanol (6a, 2.10)
were used as the reference specimens [ 7]. The latex of C. gigantea
(16 g) was collected locally in India in 1981 from the leaf-stem
juncture of the plant directly into THF. The THF soluble
material was coagulated and the coagulum (2.5 g) exhaustively
extracted with hexane (12 x 100 ml) and then with MeOH (10
x 100 ml), to yield 1.75 g and 0.51 g of the extracts, respectively.
The composition of the hydrocarbon fraction, which was sep-
arated from the hexane extract and consisted mainly of n-alkanes,
was determined by GLC as follows: C, , (10.1 mole %), C,,(23.6),
Cy5(4.3),C6(19.9),C,, (2.3),C,5 (13.2), ;5 (1.5), C1 (5.9), Cy,4
0.7), C;2 (2.2), C33 (0.7), C14 (0.9), Cy5 (0.8), C6 (0.5), Cy, (0.6),
C,s (0.4), C;4 (0.5), Cs (0.8), Cs, (0.7), branched alkanes (10.4).

Preparation of the 3'-methylbutanoates of Y-taraxasterol (3c)
and taraxasterol (4¢). 3-Methylbutanoic acid (isovarelic acid) was
refluxed with excess of SOCI, for 3 hr and the remaining SOCI,
was then removed by distillation which gave 3-methylbutanoyl
chloride. Esterification of -taraxasterol (3a) and taraxasterol
(4a) with 3-methylbutanoyl chloride in pyridine under reflux for
3hr afforded 3¢ and 4¢, respectively. The GLC, MS and
'H NMR data of authentic 3¢ and 4c were indistinguishable
from those of the corresponding natural compounds described
below.

Physical properties. a-Amyrin 3'-methylbutanoate (lc). RR,
= 3.46 in GLC; MS m/z (rel. int.): 510 [M]"* (3), 409 (1), 408 (2),
290 (2), 270 (3), 257 (2), 218 (100), 203 (15), 189 (22). B-Amyrin 3'-
methylbutanoate (2¢). RR, = 3.06; MS my/z (rel. int.): 510 [M]*
(1), 409 (1), 408 (1), 290 (1), 270 (1), 257 (1), 218 (100), 203 (38), 189
(16). y-Taraxasteryl 3'-methylbutanoate (3c). Mp 208-212°; RR,
=453; MS m/z (rel. int): 5104439 (C;sHs30, requires
510.4434)[M]* (15),495.4202 (C3,Hs50;, 1), 409.3801 (C30H,s,
8), 408.3779 (CigHys, 17), 393.3489 (C,9H,s, 8), 291.2308
(C1sH3, 03, 5), 257.2274 (CysH3s, 4), 229.1945 (C,,H;s, 6),
218.2027 (C,4H36, 6), 205.1909 (C, sH s, 10), 204.1835 (C, sH,.,
13), 203.1772 (C;sH:a, 14), 191.1781 (C,,H,;, 18), 189 1654
(C14H3,, 100), 175.1480 (C,3H,,, 13), 161.1306 (C,H,,, 10);
'H NMR: 60.73 (3H, s, H-28), 0.85 (6H, s, H-23, H-24), 0.88 (3H,
s, H-25),0.95 (3H, 5, H-27),0.99 (3H,d, J = 7 Hz, H-29), 1.04 (3H,
s, H-26), 1.65 (3H, s, H-30), 4.5 (1H, m, H-30), 5.3 (1H, m, H-21),
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096 (6H, d, J = 6 Hz, H-4, H-5'), 2.17 (2H, m, H-2). The
'H NMR signals ansing from the triterpene moiety of this ester
and 4c were assigned with the aid of the lanthanide-induced-
shift techniques [unpublished results]. Taraxasteryl 3'-methyl-
butanoate (4¢). Mp 200-204°; RR, = 4.73; MS m/z (rel. int.):
510.4459 (C3sH;50,) [M]* (19), 409 (43), 407 (20), 393 (10), 291
(8), 257 (6), 229 (7), 218 (7), 205 (19), 204 (17), 203 (20), 191 (33),
189 (100), 175 (17), 151 (14); '"H NMR: 50.85 (9H, s, H-23, H-24,
H-28), 0.87 (3H, s, H-25), 0.93 (3H, s, H-27), 1.02 (3H, 5, H-26),
1.02 (3H,d,J = 6 Hz, H-29),4.5 (1H, m, H-3a), 4.61 (2H, m, H-30),
0.96 (6H, d, J = 6 Hz, H-4', H-5'), 2.17 (2H, m, H-2'). Lupey! 3'-
methylbutanoate (5¢). RR, = 3.64; MS m/z (rel. int.): 510 [M]*
(21),495 (14),409 (10), 408 (10), 393 (10), 365 (6), 217 (44), 203 (41),
189 (100), 175 (27), 161 (30)
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Abstract—A novel steroidal glycoside was isolated from aerial parts of Bauhinia candicans. Its structure was
determined as sitosterol 3-0-B-D-xylopyranoside by chemical and spectral methods.

INTRODUCTION

In continuation of our work on Bauhinia candicans Benth.
(Leguminosae; subfamily Caesalpinioideae), a medicinal
plant from Argentina we now report the isolation and
identification of a novel steroidal glycoside, sitosterol 3-0-
B-D-xylopyranoside (1). We have previously described [1]
the isolation and identification of A*-sterols, flavonoid
glycosides, sitosterol 3-0-8-D-glucopyranoside, D-pinitol
and trigonelline from this plant.

RESULTS AND DISCUSSION

Upon chloroform percolation of the methanolic extract
of Bauhinia candicans and further chromatographic puri-
fication of this material a fraction was obtained rich in
steroidal glycosides. Since the separation of its com-
ponents was not possible, the fraction was methylated to
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yield a mixture of compounds which exhibited con-
siderable R, differences. The main component (1) was not
methylated while the other two minor glycosides gave
methylated derivatives. Further purification of 1 was
achieved by acetylation and column chromatography of
the acetylated products.

Upon acid hydrolysis of the acetyl derivative la the
chloroform phase provided an aglycone that was identi-
fied as sitosterol by mass spectrometry and by capillary
column GLC. The aqueous phase gave a sugar that was
characterized as xylose by preparing its alditol acetate.

The "HNMR spectrum of 1a showed the following
signals: an olefinic proton (H-6) at é 5.35 (m), Me-18 at
0.68 (s), Me-19 at 0.99 (s), Me-26 and Me-27 at 0.83 (d, J
= 7 Hz), Me-29 at 0.84 (¢, J = 6.5 Hz) and Me-21 at 0.92
(d, J = 3 Hz). These are the typical signals for sitosterol.
The anomeric proton of the xylose (H-1') was present as a
doublet at 54.56 with a J,. ,. = 8 Hz due to axial-axial
coupling thus showing that the xylose was g-linked to the
aglycone. Protons 2’ and 3’ were superimposed triplets
WVou=J1,2=J2 3 =J3 4 =8Hz) at 494 and 5.12,
respectively. The H-4’ appeared as a superimposed multi-



