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Abstract-An investigation of the leaves of Castanospermum australe afforded one new and another known 
triterpenoid saponin as their methyl esters. The structures of these two compounds were elucidated on the basis of 
chemical and spectral data as 28,23-dihydroxy-3-0-(4-deoxy-B-L-threo-hex~-enopyranosiduronic acid)-olean-12-en- 
2%oic acid dimethyl ester and medicagenic acid 3-0-P-D-glucoside dimethyl ester. 

INTRODUCTION 

Castanospermum australe Cunn. & Fraser (known as 
Moreton Bay Chestnut or Black Bean) belongs to the 
family Fabaceae [l]. It is a large tree native of Queens- 
land in Australia, which is, however, cultivated in the 
gardens of Pakistan. C. australe is reported to have 
medicinal uses [2] in treating post-pyrondial hyper- 
glycaemia in diabetic patients, as well as being implicated 
as a toxic compound [3]. The sapogenin constituents 
already reported from the wood of this plant are castano- 
genin, medicagenic acid and bayogenin [4], from bark 
castanogenol [S] and, from the seeds, an alkaloid castan- 
ospermine [6]. Since no work has apparently bee! car- 
ried out on the saponin constituents of the leaves of C. 
australe, we have undertaken to examine this plant and in 
this communication the structure of two triterpenoid 
saponins is reported. 

RESULTS AND DISCUSSION 

The methanolic extract of the leaves of C. australe 
yielded a crude fraction containing saponin. Since the 
first attempt of chromatographic separation of this mix- 
ture into pure saponins was not successful, the whole 
fraction was methylated with diazomethane and then 
chromatographed on a column of silica gel. This proced- 
ure yielded the methyl esters of two saponins 1 and 2. The 
genuine compounds present in the plants have, therefore, 
the structures 3 and 4. 

Compound 1 was obtained as colourless powder and it 
was established to have the composition C,sH,,O,, by 
mass spectrometry. The mass spectrum of compound 1 
showed the highest peak at m/z at 502 which was due to 
the sapogenin part as well as strong peaks at m/z 262 [a], 
203 [a-COOMe] and 189. The FAB MS (negative ion 
mode) showed the [M-H]- ion at m/z 673 and the 
[aglycone -HI- peak at m/z 501. The molecular ion peak 
was confirmed by a peak at m/z 765 [M -H + glycerol] - 
in the negative ion FAB MS and at 697 [M + Na] + as 
well as m/z 789 [M + Na + glycerol] + peaks in the posit- 
ive ion FAB MS. This indicated that compound 1 had the 

M, of 674 corresponding to the molecular formula 
GsHss010. 

In the ‘HNMR (CD,OD, 300 MHz) compound 1 
showed six singlets due tb six tertiary methyl groups at 
60.75, 0.89, 0.90, 0.93, 1.17 and 1.28 and two COOMe 
singlets at 63.61 and 3.78. In addition there was a double 
doublet at 62.87 (J=4.0, 13.5 Hz) typical of H-18 of the 
oleanane series of triterpenes. The narrow triplet due to 
H-12 (J=3.47) was present at 65.26. Two doublets (1H 
each) at 6 3.39 and 3.29 (J = 11.4 Hz) were assigned to the 
two H-23 protons, the H-3 signal of the aglycone moiety 
is partly masked by the large OMe signal. A quartet at 
64.29 (J = 3.20 Hz) is due to H-2 of the aglycone moiety 
because it changes to a narrow triplet (J = 3.10 Hz) when 
the partially masked doublet of H-3 at 6 3.77 is irradiated. 
The small coupling constant J,, 3 and J,,, Z and J,,, z and 
the chemical shift of H-3 indicate that H-3 is axial and H- 
2 is equatorial. The doublet due to the anomeric proton 
(H-l’) was present at 65.20 (3=4.50 Hz) showing finer 
coupling of 0.72 Hz due to long-range interaction. The 
smaller coupling constant of H-l’ is apparently due to the 
distortion of the ring as a result of the presence of the 
double bond in it. When the anomeric proton signal was 
irradiated, the triplet due to H-2’ at 63.82 (5=4.5 Hz) is 
converted into a doublet (5=4.5 Hz) with fine splitting 
due to long range coupling. On the other hand, irradia- 
tion of signal at 63.82 leads to the conversion of the H-l’ 
doublet into a singlet as well as the change of the triplet of 
H-3’ at 64.03 (5=4,0 Hz) to a doublet (5=4 Hz). The 
double resonance experiment also clearly indicated that 
the H-3’ signal is coupled to H-4’ signal at 66.10 (d, J 
=4.0) which is converted into a singlet when H-3’ signal is 
irradiated. The chemical shift of H-4’ signal indicates that 
it is an olefinic proton. Conversely, irradiation of H-4 
signal results into the conversion of the H-3’ triplet into a 
doublet (J=4.6 Hz). No signal corresponding to H-5 
was present (Table 1). 

The above data indicated explicitly that the sapogenin 
of compound 1 was bayogenin methyl ester, whereas 
the sugar was methyl (4-deoxy-#?-L-threo-hex-4-eno- 
pyranoside) uronate [7]. This was confirmed by the 
13CNMR data given in Table 2. As mentioned above 

PHY 31:8-P 



2806 V. U. AHMAD et al. 

R’ 

COaMe 

Me 

la H Me 

H 

OH 

.Rl 

Table 1. Decoupling experiments on the sugar [methyl-(C 
deoxy-)9-L-threo-hex-4-eno-pyranosid) uronate] 

Proton Chemical Decoupling Proton 

irradiated shifts (6) observed decoupled 

R’ R= 

CH,OH 

2 

0 

H Me 

HO 

OH 

2a H Me 

CH, OH 

4 H 

bayogenin has already been isolated [4] as a sapogenin 
after the complete hydrolysis of saponins from this plant. 

Compound 2 was obtained as a colourless powder. In 
the mass spectrum (FAB, negative ion mode) it showed a 
peak at m/z 691 [M-H]- and the highest peak at m/z 
783 [M-H + glycerol] -, whereas the positive ion FAB 
spectrum in the presence of NaCl showed a strong peak at 
W/Z 715 [M+Na]+, and a peak at 531 [aglycone+HJ+. 
This indicates that the M, of the compound is 692, 
corresponding to the formula C38HS0011. In the 
‘H NMR spectrum, (CD,OD, 300 MHz), the compound 
showed six singlets due to six tertiary methyl groups at 
0.75, 0.90, 0.93, 1.15, 1.27 and 1.41. Two singlets of 

H-l’ 5.20 
H-2 3.80 

H-3 4.03 

H-4 6.10 
H-3 3.81 

3.81 (d, Jz4.05) H-2’ 
(a) 5.2 (s) H-l’ 

(b) 4.03 (cf, J = 3.89) H-3 
6.1 (s) H-4 

(a) 4.03 (d. J=4.1 Hz) H-3’ 
4.3 (t. J=4.01 Hz) H-2 

J ,.,,.=4.0Hz,Jz,,,.=4.1 Hz, J,.,,.=3.9Hz, 5,,,=4.5Hz. 

Table 2. * 3C NMR chemical shifts of compounds 1, la, 2 and 2a 

Carbon 1 la 2 2a 

1 44,89 
2 71.71 

3 83.42 
4 43.14 
5 48.10 

6 18.59 
7 33.41 
8 40.71 

9 49.36 
10 37.60 
11 24.15 

12 123.91 

13 145.14 
14 43.32 

15 28.76 
16 24.70 
17 48.10 

18 42.85 
19 47.13 

20 31.56 

21 34.86 
22 33.64 
23 65.46 
24 14.53 
25 17.54 
26 17.76 
27 26.42 
28 180.12 
29 33.54 

30 24.01 
OMe 52.15 

- 

1’ 103.88 

2 83.43 
3’ 61.72 
4 113.14 
5 141.82 
6 164.49 

6’CO,@ 52.86 

43.57 
70.79 
76.16 
41.83 
49.77 
18.26 
32.43 
39.38 
48.13 
36.65 
23.10 

123.39 
t 43.74 
41.34 
27.64 
23.50 
46.76 
41.33 
45.92 
30.72 
33.90 
32.50 
67.00 
13.18 
16.74 
16.87 
26.03 

178.23 
33.12 
23.66 
51.54 
- 

1’ 
2 
3’ 
4 
5’ 
6 

44.66 
71.07 
86.60 
54.96 
53.33 
21.77 
33.55 
40.01 
49.59 
37.52 
24.64 

123.72 
145.04 
43.03 
28.73 
24.11 
48.16 
42.82 
47.14 
31.55 
34.83 
33.61 

180.03 
13.60 
17.10 
17.50 
26.53 

180.03 

33.49 
23.97 
52.15 
52.76 

105.43 
77.98 
77.82 
71.26 
75.03 
62.42 

45.48 
71.98 
76.4 1 
52.55 
53.07 
22.05 
33.58 
40.96 
49.56 
37.53 
24.60 

123.74 
144.98 
42.97 
28.68 
24.03 
48.10 
42.75 
47.07 
31.58 
34.77 
33.58 

179.96 
12.96 
17.09 
17.48 
26.50 

180.16 
33.52 
23.95 
52.19 
52.56 

COO& were present at 63.61 and 3.49. A doublet at 
4.03 (5= 3.85 Hz) is assigned to H-3 which is coupled 
according to the COSY spectrum to a quartet (J 
= 3.75 Hz) at 64.31. A doublet at 64.03 (J=7.65 Hz) is 




