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species of this genus were purchased, and the entire freeze-dried plants were screened for
alkaloids with TLC using previously reported procedures.! In two cases (G. aguirreanus
and G. horripilus) alkaloids were crystallized as hydrochlorides directly from the screening
extracts, and in two other cases (G. roseanus and G. roseanus var.?) alkaloids were crystal-
lized from larger extractions.” Alkaloids not crystallized were identified by TLC (cochro-
matography with reference compounds in five solvent systems on SGG). Hordenine and
N-methyltyramine have been observed previously in several plant families. but never has
such a large concentration of hordenine been reported from members of the Cactaceae.”
N-Methyl-S-phenethylamine has been previously reported in the Chenopodiaceae* and
the Leguminosae,** and has recently been isolated from members of the cactus genus
Dolichothele.! > No alkaloids were detected in the Thelocactus species. The results are
summarized in Table 1.
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The alcoholic extract of Viburnum erubescens Wall. has been reported to show antiviral
activity.! The chloroform-soluble fraction of the alcoholic extract was defatted with light
petroleum and the lipid fraction was subjected to repeated chromatographic separations
o obtain substances A. £ and F. The defatted chloroform-soluble material was found to
contain five compounds G, H, I. J and K (TLC) which were isolated by column chromat-
ography and preparative TLC.

* CDRI communication No. 1891,
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Hederagenic acid (Substance 1), m.p. 222-225°, [a]p +75:4°, C30H 460, IR showed hy-
droxyl group (3410 cm™ '), a carbonyl in 6-membered ring (1715 cm™ '), a carboxyl group
(1700 cm™')and a trisubstituted double bond (830 cm™!). It formed methyl ester m.p. 217~
218° C3H 50, (M ™) m/e 484. The NMR of this ester exhibited six quaternary methyls,
a primary hydroxyl, and one olefinic proton of the trisubstituted double bond. Its MS
showed a strong ion at m/e 262 resulting from the retro-Diels Alder fragmentation and
base peak at m/e 203 as in the case of A!>-triterpenoids.? The fragmentation pattern clearly
established that both the primary hydroxyl and carbonyl groups are located in rings A
and B of the molecule. The ester formed a monoacetate whose NMR showed the methy-
lene protons of the primary acetoxy groups as a singlet at 4-14 ppm. Sodium borohydride
reduction product of the methyl ester showed a multiplet at 2:71 ppm for the methine pro-
ton of secondary hydroxyl group in NMR spectrum in addition to other peaks. This diol
readily formed a monoacetonide, m.p. 249-251°, C; ,H,0,, (M ™) m/e 526 and was identi-
fied as methyl hederagenate (IR, NMR, m.m.p.).

On the basis of above data the new acid (1) was established as 3-oxo 23-hydroxyolean-
12-en-28-oic acid. This was finally confirmed by comparison with a synthetic sample
(hederagonic acid, m.p. 224-225°; methyl ester m.p. 217°) which was obtained by the oxi-
dation of hederagenin with potassium permanganate. It may be mentioned that the litera-
ture reports on the identity of hederagonic acid and its methyl ester are ambiguous. This -
acid, obtained by chromic acid oxidation of hederagenin, has not been characterized and
the melting points of the methyl ester are reported® as 182° and 217°. This is the second
example of a naturally occurring triterpenoid having a keto group at C; and a primary
hydroxyl function at C,5. The first example being icterogenin* which was obtained from
Lippia rehmanni

Substance A4 was obtained as colourless flakes, m.p. 69-70°, and identified as n-tritria-
contane (GLC, MS). Substance E, m.p. 196-198°, R, 0-53 (C4Hy). Acetyl derivative, m.p.
240-241". It was identified as -amyrin (m.m.p., IR and NMR spectra). Substance F, m.p.
136°, [a]p —39° (¢ 2, CHCI;). Acetyl derivative, m.p. 128°. It was confirmed as sitosterol
(m.m.p.). Substance G, m.p. 160° to 231° depending upon the solvent of crystallization. v,,,,
(KBr):2900,2800, 1720.1710, 1460, 1380, 1360, 1010and820cm ™~ '. NMR : ppm0-80,0-90,0-91,
1-01, 113 (3H each, s, 5 x Me), [-00 (6H, s, 2 x Me) and 5-33 (1H, m, —-C=CH). MS: m/e
454 (M ™), 439, 203 (base), 189, 187, 133. Methyl ester, m.p. 185-187°. NaBH, reduction
product, m.p. 307-309°. It was confirmed as oleanonic acid (TLC, IR, NMR). Substance
H, m.p. 309-310°. Methyl ester, m.p. 198-200°. Methyl ester acetate, m.p. 218-220°. It was
identified as oleanolic acid (m.m.p., TLC, IR, NMR). Substance K, m.p. 242-245°, R, 0-68
(EtOAc-MeOH, 19:1). Diacetate, m.p. 196-198°. Methyl ester, m.p. 211-213°; Acetonide
of methyl ester, m.p. 215-218". Identified as 22-hydroxy ursolic acid (TL.C, IR, NMR and
MS).

EXPERIMENTAL

M.ps are uncorrected. R s pertain to TLC on Kieselgel G plates.

The alcoholic extract of powdered whole plant (4 kg) (voucher specimen is kept in the Institute) was extracted
with CHCl;. The CHCl;-soluble fraction (75-0 g) was exhaustively extracted with petrol to yield an oily fraction
A (40-0 g) and an insoluble residue B (35-0g).

2 Bupzikiewicz, H., WILsoN, J. M. and Dierasst, C. (1963) J. Am. Chem. Soc. 85, 3689.

3 SiMoNsON, J. L. and Ross, W. C. J. (1957) The Terpenes Vol. V, pp. 177-178, Cambridge University Press,
Cambridge.

4 BarTON. D. H. R. and pt: Mavo. P. (1954) J. Chem. Soc. 887.
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The fraction 4(8-0 g) was chromatographed on neutral alumina (activity 2-5. 130 g). The hexane cluate was
concentrated and the residue (1-03 g) was repeatedly crystallized from C H-McOH as colourless flakes (substance
A). 68 mg, m.p. 69-70".

The residue B (35 g) was chromatographed over silica gel (700 g) when a C H,-McOH (3"} fraction was
cluate gave colourless needles from alcohol (substance E), m.p. 196--198", 200 mg. The residue from CHCI; cluates
afforded colourless necdles from alcohol (substance F). m.p. 136", 40 mg.

The residue B (35 g) was chromatographed over silica gel (700 g) when a C H, McOH (3% fraction was
obtained which was chromatographed over neutral alumina. The residue (209 g) from CHCl; cluate gave colour-
less needles from MeOH (substance G). m.p. 160--162", 0-34 g, The residue (28 g) from CHCl;--EtOAc (1:1) eluate,
containing substances H, I (G. J), was rechromatographed on silica gel (75 g) whereby C Hg-EtOAc-MeOH
(25:10:0:5) eluate crystallized from alcohol (substance H), m.p. 309-310", 80 mg. The subsequent eluates, contain-
ing substance H and I, was applied on preparative silica gel G plates which were developed with C H ~EtOAc
MeOH (25:10:0-5}). The residue (70 mg) from the zone containing only substance 1 crystatlized from MeOH as
colourless needles, m.p. 222-225".

The C,H~-MeOH (5°;) eluates gave a residue (2:03 g) which was again chromatographed over silica gel (150 g)
and C H-EtOAc-MeOH (25:10:0°5) cluate yielded colourless needles from alcohol (substance K). m.p. 242
2457510 mg.

Hederagenic acid. m.p. 222-225", [«]p + 7547 (¢ 0-8, CHCly). vy, (KBr): 3410. 2900, 2820, 1715, 1700. 1460,
1380, 1356. 1015 and 830 cm™'. (Found: C, 76:40; H,9-72. C;,H ;. O, requires: C. 76:59: H. 9-78",). Methyl ester:
217-218% R, 0-56 (CHC1,), [o]p 4+92° (¢ 1. CHCI;). vy, (KBr): 3400, 2910, 2850, 1735, 1705, 1420, 1390, 810
and 758 cm™ !. NMR: ppm 0-84. 0:95 (3H each, 5. 2 x Me), 1'04, [-17 (6H ecach, s. 4 x Me), 364 (2H. 4B q. J
12 Hz, -CH,0OH), 3-71 (3H, 5, -COOMe), 542 (1H. i, ~-C=CH). MS: m/e 484 (M 7). 454. 394, 262. 249, 203 (base).
189, 133, 119 and 105 (Found: C, 76:62; H, 10-01. Cy,H 40, requires: C, 76:85: H. 991" ). Methyl ester acetate:
colourless amorphous powder, R, 0-6 (CoH,~CHCI;, 2:1). NMR: ppm 0-83. 0-93, 1-05. 1-16 (3H each. 5. 4 x Me),
1:01 (6H, s, 2 x Me), 2:03 (3H, 5. OCOMe), 4-14 (2H, s, ~CH,OAc), 542 (1H, m, C=CH). NaBH, reduction of
methyl ester: Methyl viburnate (50 mg) in EtOH (10 ml) and NaBH, (50 mg) were stirred together overnight.
The reaction mixture (50 mg) showed two spots R, 0:66 and (027 (C,H,-EtOAc. 3:1) which were separated by
preparative TLC. The major product, R, 0-66, colourless crystals from C.H.-petrol.. m.p. 238-240". 20 mg
Vi KBr): 3600, 2900, 2850, 1733, 1460, 1390. 1048. 804 and 770 cm ™' NMR: ppm 0-82, 140. 1-05, 118 (3H each,
s, 4 x Me), 095 (6H. s, 2 x Me), 271 (1H, -CHOH), 3-7 (2H, ~CH,O0H). 376 (3H. 5. -COOMe}. 545 (I1H. m.
—C=CH). The NaBH, reduction product (35 mg) in dry acetone (10 ml) and anhyd. copper sulphate (0-7 g) were
shaken overnight at room temp. The resultant acetonide, R, 0-75 (C H,~EtOAc. 6:1), was obtained as colourless
needles from FtOH. 18 mg, m.p. 249-2517, v (KBr): 2900. 2830. 1740, 1460, 1390, 1370. 1120 and 870cm™ ",
MS: mje 526 (M "), 511, 466, 451, 262, 203 (base), 133 and 119 (Found: C. 77-52: H. 10-14. Cy,H,0, requires:
C. 7774 H. 10-28%).

Acknowledgements—The authors thank Messers R. K. Mukerji, B. B. P. Srivastava. R. K. Singh for [R. NMR
and MS data respectively and Mr. Edward Samson for technical assistance.



