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Abstract-The structure of acacigenin-B, a novel ester genin from the pods of Acacia concinna was established from 
its PMR and 13C NMR spectra. It was identified as the 21-hydroxy ester of acacic acid; the esterifying acid was a 
hitherto unknown monoterpene acid of tetrahydrofuranoid structure. This appears to be the first report of a higher 
terpenoid forming an ester with a monoterpene acid 

V'ITRODUCIION 

The isolation of a new triterpenoid genin, compound C, 
from the pods of Acacia concinna was reported by us 
previously Cl]. It was shown to be an ester of acacic acid 
(1). We now report the structure determination of the 
new genin, now named as acacigeninB (2). 

RESULTS AND DISCUSSION 

Acacigenin-B crystallized from alcohol as colourless 
leaflets mp 265-70”, [a], + 55”. It analysed for C,,H,,O, 
and showed in its IR spectrum absorptions for -OH 
(3560 and 3490 cm-‘), a:Sunsaturated ester function 
(1685) and carboxy carbonyl(l710) cm-’ respectively. 

Hydrolysis of acacigenin-B with alcoholic KOH, 
followed by careful neutralization at 0” gave acacic acid 
(1). The aqueous filtrate, after removal of acacic acid, 
was carefully processed to afford a water soluble acid as 
a light yellow syrupy mass which could be further purified 
by crystallization from alcohol as colourless flakes, mp 
117”. Thus acacigenin-B is a derivative of acacic acid, 
one of the hydroxyls of which is in the form of an ester 
linkage with another unsaturated C,, acid. The C,, 
acid was inferred to be a monoterpene acid. 

Structure of the monoterpene acid 
The monoterpene acid, C,,H,,O,, M+ 182. gave a 

deep yellow colour with TNM. The presence of an 

a:B-unsaturated acid function was noted from its IR 
(1685 cm-‘) and UV (1, 218 nm) spectra. The third 
oxygen was present as an ether as the IR spectrum 
displayed no -OH stretching but showed a number of 
strong absorptions in the region 1000-1170 cm- I. Its 
PMR spectrum showed the following structural features: 
two methyls on a double bond -C=C-Me (a 1.60, 

I I 
1.67, 4 J = 7 Hz, 6H), B-proton of an a: /?-unsaturated 
acid HC=C-COOH (6 7.18, m, lH), -C=C-_H 

I I I 
Me 

(6 5.55, illdefined quartet integrating for one proton. 
which on irradiation reduced to a singlet), -C-O-C& 
(6 4.22. 4.38, 4.47, 4.63, AB q, J = 16 Hz further split by 
1 Hz), -CI&- (6 2.28, m), -Cfi-0-CH, (6 3.78, 

I I 
3.83, 3.88, 3.93, dd, J = 10 and 5 HG lH), -COOH (6 
11.2 exchanged with D,O). These structural features 
clearly suggested a furanoid structure (3) for the mono- 
terpene acid. 

The monoterpene acid formed with diazomethane a 
methyl ester, an oil, CI,H160J, M+ 196. This ester, on 
hydrogenation with Adam’s catalyst, gave a mixture of 
two products (in equal proportions) which could be 
separated by CC. The hydrogenated methyl ester (4) 
analysed for a dihydro compound C, ,H so,, M’ 198. 
Its PMR spectrum (60 MHz) revealed that one of the 

* Part 3 in the series “Sapogenins of Acacia concinna” For 
Part 2 see (1977) Indian J. Chem. MB, 7. 
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methyls on a double bond had shifted to 6 0.90 and 
appeared as a triplet (J = 7 Hz) suggesting that the 
saturated methyl might have been coupled with the 
adjacent methylene protons. The vinylic hydrogen at 
6 5.6 disappeared. The remaining protons were observed 
at d 1.32-1.45 m and 2.17 m for -CH,--; S 1.62, 1.66 d 
J = 4 Hz), 3H, for -C=C-Cfa,; 6 3.77 s for -COOMe; 

I I 
6 3.76 WI for EC-0-CH,; 6 4.43 m for HC-O-C& 

‘-and 6 7.03 m for BC=C-COOMe. I I 
The hydrogenated ester 5, CI,HZ003, was found to 

be the completely saturated tetrahydro derivative from 
its PMR spectrum (100 MHz): 6 0.90 (3H, t, J = 7 Hz, 
-CH,-CI&), 1.20 (2H, d. J = 7 Hz, CH,--CH- 
COOCH,) 1.28-1.48 (2H, m, CI&-CH,), 2.32 (m, CH, 
or CH), 3.67 (3H, s, -COOC&). 3.70 (m, -C-O-C& 
and 4.30 (2H, m, -C-O-C&). 

Mass spectrum of the monoterpene acid 
The MS and the fragmentation shown in Scheme 1 

for the monoterpene acid clearly confirmed structure (3). 
After loss of the a-side chain, the ion at m/e 97 is character- 
istic of a tetrahydro furanoid [2,3] skeleton in the mole- 
cule. The base peak at m/e 85 represents the ion corre- 
sponding to the a-side chain. 

Structure of acacigenin-8 
The remaining problem was to decide which of the 

three hydroxyls of acacigenin-B was linked with the 
monoterpene acid. Acacigenin-B readily formed an 
ester (2a) and an ester monoacetate (2b) indicating 
that the readily acylable C-3 hydroxyl was free. Either 

(3) __, 
M+ m/e 182 

+ 

m/e97(13%) 

I 

m/e 98 (65 %) 

of the remaining C-16 or C-21 hydroxyl groups could 
have formed the ester linkage. The C-16 hydroxyl being 
hindered is not likely to be the one involved in such a 
linkage. Further, had the C-21 hydroxyl been free, it 
would have behaved as in acacic acid in its reactions such 
as easy lactonization with the C-17 carboxyl. Acaci- 
genin-B methyl ester did not form the diacetate unlike 
acacic acid or its lactone (8), which readily give 8a. 
This behaviour ofacacigenin-B might be attributed to the 
absence of a C-21, C-16 lactone bridge when the C-16 
hydroxyl assumes a normal hindered a-axial configuration 
as in the tetrol [I] (1, CHzOH for COOH) derived from 

Table 1. PMR spectrum of acacigenin-B (2) in DMSO-d,pMS 

No. of 
Chemical shift protons Assignment 

0.66,0.70, 1.0, 1.33 all s 21 7 CH, 
1.63 br s 6 2=c--cH,+ 
3.0-3.26 m 

: 
3-O& l&dH_ 

3.66 m 3-H, 16-H. 
c-o-CH-* 

4.30 m 2 C-o-clJ,-* 
5.00 m 1 21-H 
5.30-5.33 m 2 12-y. 

=CH-CH; 
6.93 m 1 -_lic=c-oo-* 

I 

*Represents the protons belonging to the monoterpene acid 
unit (3). 

Hooc~JJ~ + (3) 

(a) I -co, 

kOOH +. 

m/e 85 (100%) m/e 41 (47 %) 

Scheme 1 

m/e 69 (53 “0 






