
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. LU~U~~.~YNIIU.S 
and G. howipi/z4s) alkaloids were crystallized as hydrochlorides directly from the screening 
extracts. and in two other cases (G. IY~S~UIIU,S and G. I‘~.~~uIIu~ var.?) alkaloids were crqstal- 
lized from larger extractions.’ Alkaloids not crystallized were identified by TLC (cochro- 
matography with reference compounds in five solvent systems on SGG). Hordenine and 
:V-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-fl-phenethylamine has been previously reported in the Chcnopodiaceae’ and 
the Leguminosae,4,s and has recently been isolated from members of the cactus genus 
Dolicl~ot/wle.’ 3’ No alkaloids were detected in the Thdouzctxs species. The results are 
summarized in Table 1. 

,,4c~no,~/t,d~c,nl~,tjf.s The authors thank Dr. E. F. Anderson for providing plants that initiated the pt-ojecl and 
Mr. Charles Glass for confirmation of identifications. This work was sueported by grants from the National Insti- 
tutes 01” Health (GRS Grant No. RRO-5586). the Purdue LJniversity Cancer Committee (Indiana Elks). and the 
Cactus and Succulent Society of America. L.G.W. acknowlcdgcs support as a Purdue Scholastic Fcllom~. 1972 

I973. 

’ DISGEKUISSE\. J. J. and MCLAXHLIN. J. L. (1973) L/o!& 36, in press. 
L DIKGC-RIXSSLX. J. J. and MCLAL,GHI.IN. J. L. (1973) J. Phtrrm Sci. 62, 1663. 
3 SATO. P. T., NFAI., J. M.. BKAIIY. L. R. and MCLAIIGHLIU, J. L. (1973) J. Pharrw Sci. 62, 31 I. 
’ WILLAMAN. J. J. and SC1II:Ht~RT. B. G. (1961) Alkaloid Bearing Plants and Their Contained Pllkaloids. I1.S. Dept. 

Agr.. Tech. Bull. No. 11.34. U.S. Gov. Print. Office, Washington. D.(‘. 
’ WII.LA%~AN. J. J. and Lr. H-L. (1970) Llc>ycCcr 33, Supplement. 

HEDERAGENIC ACID AND OTHER CONSTITlJENTS OF 

VIBCR N U,kf ER UBESCENS” 

SANTOSH K. AGAKWAL and RAM P. RASTOGI 

Central Drug Research Institute. Lucknow. India 

Key Word Index b~ihwuum cwrhc~.s~~~~.s: Caprifoliaceae: Hederngcnic acid: rl-tritriacontane: /i-am>rin: sitosterol: 

oleanonic acid: oleanolic acid; 2x-h>droxyursolic acid. 

The alcoholic extract of V’ih~7xu777 t~4x~scens 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 
to obtain substances il. E 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. 

* C‘DRI communication No. 1891. 

’ DHAR. M. L.. DH,%R, M. M.. DH:\WAU. B. N.. MI:HKC)~~RA. B. N. and RAN. C. (106X) /&clrl J. I;\-pi. Bid. 6. 
232. 
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Hederagenic acid (Substance l), m.p. 222-225”, [a]o + 75.4”, C30H460k 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”, C31H4804 (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’ 2-triterpenoids.2 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 O, C,4H5404, (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 3-0~0 23-hydroxyolean- 
12-en-28-oic acid. This was finally confirmed by comparison with a synthetic sample 
(hederagonic acid, m.p. 2244225”; 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 reported3 as 182” and 217”. This is the second 
example of a naturally occurring triterpenoid having a keto group at C3 and a primary 
hydroxyl function at C23. The first example being icterogenin4 which was obtained from 
Lippiu rehrmrlni 

Substance A 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 (C,H,). Acetyl derivative, m.p. 

240-241’;. It was identified as fi-amyrin (m.m.p.. IR and NMR spectra). Substance F. m.p. 
136”, [aID -39” (c 2, CHCl,). 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. vmax 
(KBr):2900,2800,1720.1710.1460,1380,1360, 1010and820cm~‘.NMR:ppm0~80,0~90,0~91, 
1.01, 1.13 (3H each, s, 5 x Me), 1.00 (6H, s, 2 x Me) and 5.33 (lH, nI, -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. 21 l-213”; Acetonide 
of methyl ester, m.p. 215-2 18”. Identified as 2r-hydroxy ursolic acid (TLC, IR, NMR and 
M S). 

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 CHCI,. 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 (35Og). 

’ BUDZIKIEWICZ, H., WILSON, J. M. and DJERASSI, C. (1963) J. Am. Chenl. Sot. 85, 3689. 
3 SIMONSON, J. L. and Ross, W. C. J. (1957) The Terpenes Vol. V, pp. 177-178, Cambridge University Press, 

Cambridge. 
4 BARTOON. D. H. R. and IX MAYO, P. (1954) J. C/KW. SW. X87. 
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The fraction A(X.0 g) was chromatographed on neutral alumina (activity 2.5. 130 g). The hexanc cluate aas 
concentratedand the residue( 1.05 g)xas repeatedly crystallixd from C,,H,,-McOH as colourlrcs Ilakes isubstancc 
I). 6X mg, m.p. 69- 70 

The residue B (35 g) uas chromatographed over silica gel (700 g) when a C‘,H,, ~MeOH (?“,,I fraction &ah 
eluate gave colourless needles from alcohol (substance E), mp. 196 198 ,200 mg. The residue from CHCI, eluate\ 
afforded colourless needles from alcohol (substance F). m.p. 136 .40 mg. 

The residue H (35 p) %as chromatogrnphcd over silica gel (700 9) when a (‘,.H,, McO1-l (3”,,) fr,ictlon \\as 
obtained which was chromatographed o\t‘l- neutral alumina. The relduc (2-W g) from C‘HC‘I, cluate gave colour- 
less needles from MeOH (substance G). m.p. 160 ~167 ‘. 0.34g. The residue (2.8 g) from CHCI, ~EtOAc (I : I I eluate. 
containing substances H, I (G. J). was rechromatographed on silica gel (75 g) whereby (‘(,Hh EtOAc MeOH 
(25: 10:0,5)eluate crystallized from alcohol (substance H). m.p. 309~310’,80 mg. The subsequent eluatcs. contain- 
ing substance H and I. was applied on preparative silica gel G plates which were doveloped with C,,H,, EtOAc 
MeOH (25: 10:0,5). The residue (70 mgl from the Lone containing onI> substance 1 crq’talli/cd from 112&H a\ 
colourless needles, m.p. 222-225 

The C,H,-MeOH (S”,) eluates gave a residue (2.03 g) which was again chromatographed over sjlica gel (I 50 g) 
and C,H,-EtOAc-~MeOH (25: 10:0,5) eluate Jielded colourless needles from alcohol Isubstancc Kl. mp. 131 
245 5lOmg. 

Hedcmqenic acid. m.p. 222-225 , [Y]~ + 75.4 (c 0.8, (JHCI,). v,_ (KBr): 3410. 2900. 2820. 1715. 1700. I-160. 
1380. l35$. 1015 and 830 cm- ‘. (Found: C. 76.40; H, 9.72. C,,,H,,O, requires: C. 76.59: H. 9.7X”,,). Methyl ester: 
217.-218’, Rf 0.56 (CHCI,), [xln +92 (c 1. CHCI,). Y,,,_ (KBr): 3400, 2910. 3850. 1735. 1705. 1420. 1.390, X10 
and 758 cm- ‘. NMR: ppm 0.84. 0.95 (3H each. s. 2 x Me), 104. I.17 (6H each, \. 4 x Me). 3.64 (2H. .AB q. .I 
I2 Hz, -CH20H), 3.71 (3H, S, -COOMe), 5.42 (I H. VI. -C=CH). MS: &e 484 (M‘ ). 454. 394. 162. 249. 203 (base). 
189, 133, I19 and 105 (Found: C. 76.62; H, 10.01. C,,H,,O, requires: C, 76.85: H, 9.91”,,). Methyl ester acetate: 
colourless amorphous po&-der. R, 0.6 (C,H, CHCI,, _. 7’ I). NMR: ppm0.83. 0.93. 1.05. I.16 (3H each. 5. 4 x Me). 
I.01 (6H, s, 2 x Me), 2.03 (3H. s. OCOMe). 4.14 (2H. s. - CH20Ac). 5.42 (IH. w. C=C‘H I. NaBH, reduction of 
methyl ester: Methyl viburnate (50 mg) in EtOH (10 ml) and NaBH, (50 mgl were stirred together overnight. 
The reaction mixture (50 mg) showed two spots R, 0.66 and 0,27 (C,,H, -EtOAc. 3: I) n hich \~e~-c separated b! 
preparative TLC. The major product. R, 046. colourlrss cr)stala from C,H,~~petrol.. 1n.p. 1.78 ~240 20 mg 
l,,,,(KBr): 3600, 2900. 2850. I73 j. 1360, 1390. 1048. 804 and 770 cm ‘, NMR: ppm 0.82. 1.0. 1.05. I.18 (3II each, 
s. 4 x Me), 0.95 (6H. s, 2 x Me) , 2.71 (I H, -CtJOH). 3.7 (2H. --CHLOH). 3.76 131~. J. X‘OOMr). 5.45 (IH. ,,i. 
-C=CH). The NaBH, reduction product (35 mg1 in dry acetone (10 ml) and anhhd. copper sulphatc (0.7 &) acre 
shaken overnight at room temp. The resultant acetomde, R, 0.75 ((‘,,H,, ~EtOAc. 6: 1). w;ib obtained as colourless 
needles from EtOH. 18 mg. m.p. 749 251 r,,,,,(KBr): 2900. 7X30. 1740, 1460. 1390. 1.:70. 1121) and 870~~ I. 
MS: I~I;(’ 526 (M ‘). 51 1. 466. 451. 262. 203 (base). Ii.? and II9 (Four~d: C’. 77 52: H. IO.14 (‘,,,H,,O, rquirw 
C. 77.74; H. 1 O-X”,). 
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