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Abstract-From the stems of Larrea trident&a two new triterpenoids have been obtained, whose stereostructures have 
been elucidated on the basis of chemical and physical evidence. 

INTRODUCTION 

As part of our continuing studies on the isolation and 
structure elucidation of fertility regulating compounds 
from plants, we have investigated Larrea tridentata (DC) 
Coville* which has been used as a contraceptive agent [3], 
and also displays uterine relaxation activity in vitro [4]. 
Previous chemical studies have established that this 
species contains flavonoids, lignans, volatile oils and 
saponins [5-131. Here we report the isolation and struc- 

ture elucidation of two new triterpenes, 1 and 2. 

RESULTS AND DISCUSSION 

Dried and ground stems of L. tridentata were extracted 
with methanol and the extract repeatedly chromato- 
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*In the more recent literature there is a tendency towards the 

recognition of 15. tridentata Cov., native to southwestern U.S. and 

northern Mexico, as a separate species from L. dioaricata Cav., 

native to northwestern Argentina [l, 21. In this article we have 
used L. tridentata for the North American species. 

graphed on silica gel to afford three terpenes, one of 
which was readily identified as p-sitosterol. The second 
compound (triterpenoid A), mp 27&271”, had a molecu- 
lar formula C,,H,,O, (M+, m/z 604.4049; calcd 604.4128 
for C,,H,,O,). Its IR spectrum showed the presence of 
hydroxyl groups ( vmax 3340cm-‘) and an a& 
unsaturated ester moiety (1675 and 1259cm-‘). In the 
‘H NMR spectrum in (CD,),CO, AB type signals (66.31 
and 7.55, J = 16 Hz) due to protons on a trans- 
disubstituted double bond and ABC type signals (66.88, 
J = 8.4 Hz; 7.02, J = 8.4and 1.9 Hz;and 7.18 J = 1.9 Hz) 
from three aromatic protons were noted. From these data, 
the presence of a 3,4-dihydroxycinnamoyl moiety in 
triterpenoid A was suggested. Support for this came from 
the observation of UV maxima at 216, 244, 255, 305 and 
372 nm, a very strong ion at m/z 163, and a series of 
13C NMR signals similar to those of caffeic acid (Table 1). 

The ‘H NMR spectrum showed seven tertiary methyl 
signals (60.90, 0.90, 0.92, 0.97, 1.00, 1.03 and 1.23), an AB 
system (63.14 and 3.56, J = 10.7 Hz) due to a hydroxy- 
methyl group, a doublet of doublets (64.58 J = 11.3 and 
4.9 Hz) due to a proton on a carbon bearing an ester 
oxygen, and a triplet (65.20, J = 3.3 Hz) due to an olefinic 
proton. These signals were similar to those of erythrodiol 
and its derivatives [ 141. 

Comparison of the 13C NMR signals of triterpenoid A, 
erythrodiol, erythrodiol diacetate and caffeic acid 
(Table 1) [l&17] showed that triterpenoid A is 3fi-(3,4- 
dihydroxycinnamoyl)-erythrodiol (1). Alkaline hydrolysis 
afforded a neutral compound identified as erythrodiol(3). 

The third compound (triterpenoid B), mp 287-289”, 
displayed a M+ at m/z 588 in agreement with a molecular 
formula of C39H5604. In the IR spectrum absorbances 
for hydroxyl groups (v,,, 3395 cm- ’ ) and an a$- 
unsaturated ester group (v 1676 and 1264 cm-‘) were 
observed as in 1. In the ‘7”; NMR spectrum, AB type 
signals (66.38 and 7.61, J = 16.8 Hz) due to protons on a 
trans-disubstituted double bond were observed together 
with A,B, type signals at 66.90 and 7.51 (J = 8.9 HZ) due 
to protons on a p-substituted aromatic ring. These data 
suggested that triterpenoid B contained a 4-hydroxy cin- 
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Table 1. ‘“C NMR data for compound I and related compounds 

Erythrodiof 3.4-Dlhydroxy- 

1 Erythrodiol (3) diacetate cmnamic acid 

(pyridine-ds) (CDCf,) (CDCf,) (pyridine-d,) 

1 38.2 
2 23.4 

3 X0.5 

4 37.: 

5 55 6 

6 18.6 
7 17 N 

x 40 I 

L) 47.Y 

10 37.1 

II 24 1 

12 122.+ 

13 145 2 

14 42.1 

15 26. I 

16 22.‘) 

17 14.8 

18 41X 

IV 47 I 

20 31.3 

21 34 X 

‘2 31 !, 

23 ?X : 

24 1 7 0 

25 15 : 

‘6 1 7 3 

2: 26 3 

28 6X.X 

29 33.6 

30 23 0 

I’ 127.0 

2’ 1156 

3’ 147 x 

4’ I.‘05 

5’ 116.8 

6 122.1 

? 1358 

8’ Il’i!, 

V’ 167.4 

namoyl moiety and this was further contirmed by a 
fragment ion at m : 147 in the mass spectrum which was 
otherwise cssenttally identical with that of 1. 

The ‘H NMR spectrum of rriterpenoid B also shoaed 
seven methyl singlets ((iO.90,O.YO. O.Y2,0.97, 1.00, 1 .O? anJ 

1.23j,an AR hsstt‘rnat d3.14Ltnd 3.51 (J =: 10.X Hz) due to 
a hydroxymeth\l group, an ester mcthinc doublet of 
doublets ((s-l.%, .I -= 1 1.7 and 3.7 Hzj, and a rrtpiet (~i5.10, 
J = 3.4 Hz) for a vicmal oletinic proton. These s~pnsls 
were identical with those of 1. Triterpenold R i\ thercCor(: 
3~-(3-hydroxqcinn~~m~)yl)-rryt hrotilol f2,. 
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scopic facilities and Dr J. Liesch of Merck Sharp and Dohme 7. 

Research Laboratories, Rahway, NJ for the provision of high 
resolution mass spectral data. 8. 
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