Phytochemistry, Vol 27, No 5, pp 1325-1326, 1988
Printed 1n Great Britain

0031--9422/88 $300+0 00
Pergamon Press plc

FUNGICIDAL AND MOLLUSCICIDAL SAPONINS FROM DOLICHOS
KILIMANDSCHARICUS

A MARSTON, F. GAFNER, S. F DossAll* and K. HOSTETTMANN ¥

Institute of Pharmacognosy and Phytochemustry, School of Pharmacy, University of Lausanne, Rue Vuillermet 2, CH-1005
Lausanne, Switzerland, *National Museums of Kenya, Institute of Primate Research, P O. Box 24481, Karen, Nairobi, Kenya

(Recewed 28 October 1987)

Key Word Index—Dolichos kilimandscharicus, Leguminosae, saponins, fungicides; molluscicides

Abstract—Three saponins with molluscicidal and fungicidal activities have been isolated from the roots of Dolichos
kilimandscharicus. They were shown to be the 3-0-f-p-glucopyranosides of hederagenin, bayogenin and medicagentc

acid

INTRODUCTION

As part of an investigation into the molluscicidal and
fungicidal properties of African medicinal plants, 1t was
observed that a methanol extract of Dolichos kilimands-
charicus Taub. (Leguminosae) roots was active in both
bioassays. Infusions of the roots are taken in African
traditional medicine for the treatment of dysentery 1]
but no phytochemical investigation of D kilimandschari-
cus has yet been undertaken. Apart from the study of
lectins, amino acids and proteins from certain species of
Dolichos, very little 1s known about the chemical consti-
tuents of the genus as a whole.

RESULTS AND DISCUSSION

Roots of D. kilimandscharicus were first extracted with
dichloromethane and then with methanol TLC analysis
of the methanol extract showed the presence of saponins
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-
quid chromatography (LPLC) and gel filtration (Sep-
hadex LH-20) gave pure saponins 1 and 2 A later frac-
tton from flash chromatography yielded saponin 3 after
LPLC on a reversed-phase (RP-8) support.

Acid hydrolysis of 1-3 gave glucose alone, identified by
TLC, in all three cases Compound 1 gave an aglycone
corresponding in all respects to hederagemn (TLC,
NMR, mp) The D/CI-mass spectrum of 1 gave a quasim-
olecular ion at m/z 652 [M +NH,]*, confirming 1 to be
hederagenin 3-0-f-D-glucopyranoside.

The aglycone of 2 was shown to be bayogenin by TLC,
NMR and mp comparnisons with an authentic sample
[2]. The quasimolecular 10n 1n the D/CI mass spectrum
appeared at m/z 668 [M+NH,]* Thus, 2 was bayog-
enin 3-0-f-D-glucopyranoside.

Fast atom bombardment mass spectrometry (FABMS)
of 3 1n the positive ton mode gave a quasimolecular 1on at

+Author to whom correspondence should be addressed

OOH

RANS
HO

) R'=H, R% CH,OH
2 R'*OH, R?» CH,0H
3 R'+OH, R2=COOH

Table I. Molluscicidal’ and tingicidal activities of saponins 1sol~
ated from Dolichos kilimandscharicus

Molluscicidal Antifungal
Saponin activity (mg/1)* activity (ug)t
1 150 50
2 7.5 25
3 250 50

* Biomphalaria glabrata snails [3].
tMmmmum amount required to mhibit Cladosporium cucum-
erinum spore formation 1n a TLC bioassay [4].

m/z 687 [M+H]* The identity of the aglycone as medi-
cagenic acid (28,38-dihydroxyolean-12-en-23,28-d1oic
acid) was confirmed by TLC and !3C NMR spectros-
copy Saponin 3 was established as medicagenic acid 3-O-
B-D-glucopyranoside. Substitution by glucose was shown
in all three saponins to be at position 3 by '*C NMR

The three triterpene glycosides isolated from D. kilim-
andscharicus possessed noticeable activity both against
the mollusc Biomphalaria glabrata [3](important as in-
termediate host 1n the tropical disease schistosomiasis)
and against the fungus Cladosporium cucumerinum
[4](see Table 1).

Only rarely have saponins been isolated from Dolichos
species but there have been some reports on the saponins
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from D. falcatus. Medicagenic acid 3-O-f§-D-glucopyran-
oside has recently been obtained from the roots of this
plant in the form of a potassium salt [5] Hederagenin 3-
0O-p-D-glucopyranoside is known to occur, for example,
m Hedera helix berries {3] and H nepalensis stem and
bark (Arahaceae) [6]. It 1s unusual 1in saponin-containing
plants to have different aglycones with the same sugar
moiety; more common 1s the existence of saponins with
one aglycone and variattons wn the saccharide chamn.
Although not toxic to freshwater snails, medicagenic acid
from alfalfa (Medicago sativa) roots 1s known to have
fungistatic effects against a number of fungal strains,
including Trichoderma viride and Aspergillus niger [7]
While this 1s the first report of molluscicidal activity of
Dolichos saponins, the saponins from D falcatus have
been reported to possess analgesic [8] and antitumour
activities [9]

EXPERIMENTAL

General TLC was carried out on precoated silica gel Al
sheets (Merck) with CHCl;-MeOH-H,0 (50.16 1) and on RP-8
precoated glass plates (HPTLC, Merck) with MeOH-H,0O (7 3)
Detection was with Godin reagent [10] Flash chromatography
[11] was performed on silica gel 60 (63-200 um; Merck), gel
filtration on Sephadex LH-20 (Pharmacia) and reversed-phase
chromatography on Lobar LiChroprep RP-8 columns (40-63
um, 25x27cm, Merck), equipped with Duramat 80 pumps
(Chemie and Filter), flow rate 3ml/mmm DCCC (DCC Chroma-
tograph 670, Buchi, 283 columns, 2 7 x 400 mm, 50 ml/hr) was
with the solvent system CHCl,;-MeOH-H,0 (7 13 8) in the
descending mode *3C NMR spectra were recorded in C;DgN
using TMS as an int standard Bioassays were carried out with
Biomphalaria glabrata snails [3] and Cladosporium cucumerium
spores [4] Acidic and basic hydrolyses were as previously
described [2]

Plant material Roots of D kilimandscharicus were collected 1n
June 1986 in Kenya A voucher specimen 1s kept at the Nairob:
Umversity Herbarium

Extraction and 1solation Dried and powdered roots of D
kilimandscharicus (50 g) were extracted with CH,Cl, (11), then
MeOH (2 x11) Fraction H (420 mg) from flash chromatogra-
phy (CHC1;-MeOH-H,0 50.10 1) of the MeOH extract (3.3 g)
was subjected to DCCC separation The eluate was divided 1nto
fractions Ila, IIb and IIc Fraction Ila (80 mg) was further
purified on a Lobar RP-8 column with MeOH-H,0O 75 25,
yielding 1 (16 mg) Fraction IIb (100 mg) was filtered through a
Sephadex LH-20 column (MeOH), to give 2 (18 mg). Fraction
ITI (1 2 g) after the flash separation, was punfied by gel filtration
(MeOH) The resulting fraction IIIb (130 mg) was chromatogra-
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phed on a Lobar RP-8 column with MeOH-H,O (4 1) affording
3 (60 mg)

Hederagemn 3-O-f-D-glucopyranoside (1) [6]. D/CIMS
m/z 652 [M+NH,]*, 635 [M+H]" '*CNMR values tden-
tical to those published [6]

Bayogenin 3-O-f-D-glucopyranoside (2) D/CIMS m/z 668 [M
+NH,]*, 651 [M+H]* *C NMR 8464 (C-1), 704 (C-2),),
82 8 (C-3), 420 (C-4), 48 5(C-5), 18 0 (C-6), 33 2 (C-7), 39 8 (C-8).
47 6(C-9), 36 9 (C-10), 23 8(C-11),122.4(C-12), 144 9 (C-13),42 3
(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), 329 (C-22), 65 2 (C-23), 150 (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), é of sugar motety 1056 (C-1), 753 (C-2), 78 2(C-3), 71 4
(C-4), 78 4 (C-5), 624 (C-6)

Medicagemn 3-O-f-D-glucopyranoside (3) [7] FABMS m/z
687 [M +Na]*,665[M+H]* '*CNMR 6468(C-1), 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-10), 24 0 (C-11), 1224 (C-12), 145 2(C-13),
422 (C-14), 34 5(C-15), 333 (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), 31 1 (C-29),
24 0(C-30), é of sugar moiety 1060 (C-1), 754 (C-2), 78 2(C-3),
70 5 (C-4), 779 (C-5), 62 7 (C-6}
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