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Abstract-Three saponins with molluscictdal and fungictdal activittes have been isolated from the roots of Doltchos 
krlzmandscharicus. They were shown to be the 3-O-/j’-o-glucopyranosides of hederagenm, bayogenin and medtcagemc 
acid 

- 

INTRODUCTION 

As part of an investigation mto the molluscicidal and 
fungtcidal properties of African medicinal plants, tt was 
observed that a methanol extract of Dolichos kzltmands- 
charicus Taub. (Legummosae) roots was active in both 
bioassays. Infusions of the roots are taken m African 
traditional medicme for the treatment of dysentery [l] 
but no phytochemtcal mvestigatton of D kiltmandschari- 
cus has yet been undertaken. Apart from the study of 
lectins, ammo acids and proteins from certain species of 
Dohchos, very little 1s known about the chemical constt- 
tuents of the genus as a whole. 

RESULTS AND DISCUSSION 

Roots of D. kilimandscharrcus were first extracted with 
dichloromethane and then with methanol TLC analysis 
of the methanol extract showed the presence of saponms 
and the extract was separated by flash column chromato- 
graphy into several fractions. One of the earlier fractions 
was then chromatographed by droplet countercurrent 
chromatography (DCCC). Subsequent low-pressure li- 
qmd chromatography (LPLC) and gel filtration (Sep- 
hadex LH-20) gave pure saponins 1 and 2 A later frac- 
tion from flash chromatography yielded saponm 3 after 
LPLC on a reversed-phase (RP-8) support. 

Acid hydrolyses of l-3 gave glucose alone, identified by 
TLC, in all three cases Compound 1 gave an aglycone 
correspondmg in all respects to hederagenm (TLC, 
NMR, mp) The D/(X-mass spectrum of 1 gave a quastm- 
olecular ion at m/z 652 [M + NH,] +, confirming 1 to be 
hederagenin 3-0-P-D-glucopyranoside. 

The aglycone of 2 was shown to be bayogenm by TLC, 
NMR and mp compartsons with an authentic sample 
[2]. The quasimolecular ton m the D/CI mass spectrum 
appeared at m/z 668 [M + NH,] + Thus, 2 was bayog- 
enm 3-0-P-D-glucopyranostde. 

Fast atom bombardment mass spectrometry (FABMS) 
of 3 m the positive ion mode gave a quasimolecular ton at 

TAuthor to whom correspondence should be addressed 

OOH 

I R’ . H, R’. CH,OH 

2 R’*OH, R’=CH,OH 

3 RI-OH, R’=COOH 
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Sapomn 
Mollusclcldal 

activity (mg/l)* 
Antifungal 

activity (pg)t 

1 150 50 
2 7.5 25 
3 25.0 50 

* Biomphaiarla glabrata snails [3]. 
TMmlmum amount required to mhlblt Cladosportum CUCUM- 

ermum spore formation m a TLC bioassay [4]. 

m/z 687 [M + H] + The identity of the aglycone as medt- 
cagenic acid (2j?,3/I-dihydroxyolean-12-en-23,28-dtoic 
acid) was confirmed by TLC and “C NMR spectros- 
copy Saponin 3 was established as medicagenic acid 3-0- 
P-D-glucopyranoside. Substttutton by glucose was shown 
m all three saponms to be at position 3 by 13C NMR 

The three triterpene glycosides isolated from D. k&m- 
andscharicus possessed nottceable activity both against 
the mollusc Biomphalarta glabrata. [3](lmportant as in- 
termediate host m the tropical disease schistosomiasn) 
and against the fungus Cladosporwm cucumerrnum 
[4](see Table 1). 

Only rarely have saponms been isolated from Dohchos 
species but there have been some reports on the saponms 
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from D. falcatus. Medicagenic acid 3-O-B-D-glucopyran- 

oside has recently been obtained from the roots of this 
plant m the form of a potassium salt [S] Hederagenin 3- 
0-a-D-glucopyranoside is known to occur, for example, 
m Hedera helrx berries [3] and H nepalensis stem and 
bark (Arahaceae) [6]. It IS unusual m saponm-contaming 
plants to have different aglycones with the same sugar 
moiety; more common 1s the existence of saponins with 
one aglycone and varlatlons m the saccharlde cham. 
Although not toxic to freshwater snails, medlcagemc acid 
from alfalfa (Medzcago satzva) roots IS known to have 
fungistatic effects agamst a number of fungal strams, 
mcludmg Trzchoderma ozrzde and Aspergzllus nzger [7] 
While this IS the first report of mollusclcldal acttvlty of 
Dohchos saponins, the sapomns from D falcatus have 
been reported to possess analgesic [8] and antltumour 
activities [9] 

EXPERIMENTAL 

General TLC was carried out on precoated sllzca gel Al 

sheets (Merck) wzth CHCl,-MeOH-H,O (50.16 1) and on RP-8 
precoated glass plates (HPTLC, Merck) with MeOH-H,O (7 3) 

DetectIon was wzth Godm reagent [lo] Flash chromatography 

[ll] was performed on slhca gel 60 (63-200 pm; Merck), gel 
filtratzon on Sephadex LH-20 (Pharmacza) and reversed-phase 

chromatography on Lobar LiChroprep RP-8 columns (40-63 

pm, 25 x27cm, Merck), equipped wzth Duramat 80 pumps 

(Chemze and Fzlter), flow rate 3ml/mm DCCC (DCC Chroma- 

tograph 670, Buchz, 283 columns, 2 7 x 4OOmm, 50ml/hr) was 

wzth the solvent system CHCI,-MeOH-H,O (7 13 8) m the 

descendmg mode 13C NMR spectra were recorded m C,D,N 
using TMS as an znt standard Bzoassays were carried out wzth 

komphalarra glabrata snazls [3] and Cladosporrum cucumermum 
spores [4] Aczdzc and baszc hydrolyses were as prevzously 

described [Z] 

Plant marerral Roots of D kflzmandscharxus were collected zn 

June 1986 zn Kenya A voucher specimen zs kept at the Nazrobz 

University Herbarzum 

Extractzon and zsolatzon Drzed and powdered roots of D 
kzlzmandscharzcus (5Og) were extracted with CH,Cl, (1 I), then 

MeOH (2 x 1 1) Fractzon II (420 mg) from flash chromatogra- 

phy (CHCl,-MeOH-H,O 50.10 1) of the MeOH extract (3.3 g) 

was subjected to DCCC separation The eluate was dzvzded into 

fractions Ha, IIb and IIc Fractzon IIa (80 mg) was further 

purzfied on a Lobar RP-8 column wzth MeOH-H,O 75 25, 

yielding 1 (16 mg) Fraction IIb (100 mg) was filtered through a 

Sephadex LH-20 column (MeOH), to give 2 (18 mg). Fractzon 

III (1 2 g) after the flash separatzon, was purzfied by gel filtratzon 

(MeOH) The resultmg fraction IIIb (130 mg) was chromatogra- 

phed on a Lobar RP-8 column wzth MeOH-H,O (4 1) affording 

3 (60 mg) 
Hederagenzn 3-O-fl-D-glucopyranoszde (1) [6]. DjCIMS 

m/z 652 [M+NH,]+, 635 [M+H]* ‘%NMR values zden- 
tzcal to those publzshed [6] 

Bayogemn 3-0-j?-D-glucopyranoszde (2) DjCIMS m/z 668 [M 

+NHL]+, 651 [M+H]+ z3C NMR 6 46 4 (C-l), 70 4 (C-2),), 

82 8 (C-3), 42 0 (C-4), 48 5 (C-5), 18 0 (C-6), 33 2 (C-7), 39 8 (C-8). 

476(C-9),369(C-IO),238(C-ll),122.4(C-12),1449(C-13),423 

(C-14), 28 3 (C-15), 23.8 (C-16), 46 6 (C-17), 42 7 (C-18), 44 0 (C- 

19), 30 9 (C-20), 34.2 (C-21), 32 9 (C-22), 65 2 (C-23), 15 0 (C-24). 

17 2 (C 25), 17 6 (C-26), 26 2 (C-27), 180 5 (C-28), 34 2 (C-29), 23 9 

(C-30), 6 of sugar mozety 105 6 (C-l), 75 3 (C-2), 78 2 (C-3), 71 4 

(C-4), 78 4 (C-5), 62 4 (C-6) 

Medzcagenzn 3-O-p-o-glucopyranoszde (3) [7] FABMS m/z 
687[M+Na]+,665[M+H] + 13C NMR 6 46 8 (C-l), 71 5 (C- 

2), 86 7 (C-3), 44 4 (C-4), 52 4 (C-5), 21 3 (C-6), 33 5 (C-7), 40 3 (C- 

8), 48 8 (C-9), 36 9 (C-IO), 24 0 (C-l I), 122 4 (C-12), 145 2 (C-13). 

42 2 (C-14), 34 5 (C-15), 33 3 (C-16), 53 1 (C-17), 42 5 (C-18), 48 8 

(C-19), 26 5 (C-20), 33 5 (C-21), 28 4 (C-22), 180 3 (C-23), 14 8 (C- 
24), 17.6 (C-25), 17 0 (C-26), 24 0 (C-27), 180 6 (C-28), 3 I 1 (C-29), 

240 (C-30), fi of sugar mozety 106 0 (C-l), 75 4 (C-2). 78 2 (C-3), 

70 5 (C-4). 77 9 (C-5), 62 7 (C-6) 
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