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Abstract-The rotenoids deguelin and tephrosin were isolated from leaves of Tephrosia vogelii, together with three 
flavonol glycosides, rutin, isoquercitrin and quercetin 3-0-arabinoside. AlthoughT. vogelii leaves are reportedly toxic to 
aquatic snails, deguelin and tephrosin were found to have no significant molluscicidal activity. 

In connection with our study of Malawi medicinal plants 
as potential molluscicides, we have investigated constitu- 
ents of the leaves of Tephrosia vogelii Hook, (aequilata 
Bak., subsp. nyasae) for activity against Biomphalaria 
glabrata snails [2]. The reported molluscicidal activity of 
the leaves [3] has led to suggestions about the potential 
use of rotenoid-containing plants in the control of 
schistosomiasis [4]. More recently, however, extracts of 
T. unifora stems and roots have been found to be inactive 
against Bulinus globosus snails [5]. 

The petroleum ether extract of T. vogelii leaves was 
active against B. glabrata snails at 400 ppm and after flash 
chromatography [6] and low-pressure chromatography, 
both on silica gel, the two rotenoids deguelin and 
tephrosin were isolated. Deguelin was obtained as a 
powder after lyophilization (0.29% by weight of dried 
leaves), the mass spectrum of which showed a prominent 
molecular ion peak at m/z 394 [7]. Further characteris- 
ation proceeded by means of ‘HNMR [8] and UV [7] 
spectroscopy. However, due to insolubility in water, the 
pure rotenoid was inactive as a molluscicide. Tephrosin 
was isolated in a much lower yield (0.02 % by weight of 
dried leaves), as an off-white powder after lyophilization. 
The mass spectrum gave [M]’ at m/z 410 [7] and the 
‘HNMR [8] and UV [7] spectra were as previously 
described. Tephrosin, similar to deguelin, was insoluble in 
water and inactive against B. glubrata snails. 

The methanol extract of T. vogelii leaves showed no 
molluscicidal activity but yielded three major flavonol 
glycosides after silica gel flash chromatography and 
Sephadex LH-20 gel chromatography: rutin, isoquercitrin 
and quercetin 3-0-arabinopyranoside. This is the first 
time these flavonoids have been reported from T. vogelii. 

The above-mentioned results suggest that neither 
T. vogelii leaves nor the purified rotenoids are suitable for 
the large-scale control of schistosomiasis in developing 
countries. 

*Part 2 of the series “Phytochemistry of African Medicinal 
Plants.” For part 1, see ref. [l]. 

EXPERIMENTAL 

The plant material (152 g powdered dried leaves of T. uogelii), 
collected in Malawi, 1983 (voucher specimen deposited in the 
herbarium, University of Malawi, Zomba), was extracted with 
petrol, CHCIJ and MeOH. The petrol extract (4.2g) was 
subjected to silica gel flash chromatography. The fraction eluting 
with petrol-EtOAc (2 : 1) contained deguelin, the pure rotenoid 
being obtained after two successive Lobar LichroPrep silica gel 
60 (4&63 m) size B column (E. Merck) separations, first with 
CH,Cl,-EtOAc-petrol (10: 1: 5) and then with CHQ- 
EtOAc-petrol(8 : 1: 5). Deguelin was obtained as a white powder 
(446 mg) after lyophylization. 

A slower-moving fraction from the Lobar separation with 
CH,CI,-EtOAc-petrol (10: 1: 5) gave a strongly UV-active 
compound which was purified to homogeneity by further Lobar 
silica gel chromatography, using EtOAc-petrol (1: 2) as eluent. 
This rotenoid, tephrosin, was isolated as an off-white powder 
(25 mg) after lyophilization. 

A portion (6 g) of the MeOH extract (19.2 g) ofT. uogelii leaves 
was flash chromatographed on silica gel (CHCI-MeOH-H20, 
65: 35: 2) to give a fraction rich in tlavonoids. Further flash 
chromatography of this fraction (CHCl,-MeOH, 9: 1 -, 8 : 2 
-+ CHCI,-MeOH-H,O, 80: 20: 2 + 70: 30: 5) gave rise to three 
major fractions, A, B and C, each of which contained one 
principal flavonoid glycoside. 

Each fraction was purified by Sephadex LH-20 gel filtration 
(MeOH) and the fiavonoids isolated by crystallization from 
MeOH. Acid hydrolysis produced quercetin (comparison with an 
authentic sample) as the aglywne from all three glycosides and 
the sugar moieties were identified by TLC and GC (after 
silylation). Analysis of the UV spectra was by established 
methods [9]. The arabinoside was shown to be the U-L- 

arabinopyranoside (guaijaverin) from the 13C NMR spectral 
analysis. 
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Abstract-A new quinolone alkaloid designated ravesilone has been isolated from the leaves of Ravenia spectabilis. 
From spectral evidence the structure of the compound has been established as 3,4,5,6-tetrahydro-7-hydroxy-2,2,6- 
trimethyl-5-oxo-2H-pyrano[3,2-c]quinoline. 

INTRODUCTION 

Ravenia spectabilis, an ornamental plant in Indian gardens, 
is known to furnish quinolone alkaloids [l]. Quinolone 
alkaloids from the Rutaceae are remarkable in bioactivity 
[2,3]. In the course of our investigation of carbazole 
alkaloids of this family further chemical examination of 
the plant was undertaken. Our investigation reveals the 
presence of a new quinolone alkaloid designated as 
reversilone from the leaves of Ravenia spectabilis. 

RESULTS AND DISCUSSION 

Ravesilone 1; CISHllNOJ ([Ml’ m/z 259) mp272” 
was homogeneous by TLC and mass spectrometry. The 
ready solubility of the compound in alkali and the 
formation of a green colour with ferric chloride indicated 
the presence of a phenolic hydroxyl group in the com- 
pound. The UV spectrum of 1 [AZ” nm: 216,230,250, 
256,280,292 and 325 nm with log E 4.4,4.4,4.45,4.49,3.90, 
3.92 and 3.481 indicates the presence of a 2-quinolone 
moiety in the compound [4]. The UV absorption maxi- 
mum remains unchanged on acidification which is also 
suggestive of a 2-quinolone structure. The shift of the UV 
maximum in the presence of alkali is indicative of the 
presence of a phenolic hydroxyl group. The IR spectrum 
(KBr) showed absorption peaks at 3130 (hydrogen 
bonded OH), 1640 (>N-CO), 1600, 1565 (aromatic re- 

sidue) and 845 cm- ’ (substituted benzene derivative). The 
‘HNMR spectrum (60 MHz, CDCl, solvent) showed 
signals at 6 7.5 (m, lH, C-5), 7.14.9 (m, 2H, C-6, C-7), 3.90 
(s, 3H, N-Me), 2.7 (t,J = 6.5 Hz, 2H, Ar-CH2-), 1.84 (t, J 
= 6.5 Hz, 2H, Ar-CH,<H,-) and 1.45 (s, 6H, 
gemdimethyl). 

The absence of any proton in the region 6 6.07 suggests 
substitution at C-3 [l]. The appearance of two sym- 
metrical triplets at 62.7 and 1.84 along with a sharp singlet 
for six protons in the region 6 1.45 indicates the presence 
of a 2 : 2-dimethyl dihydro pyran chromophoric system in 
1. The appearance of a C-5 aromatic proton at lower field 
(67.5) is due to the deshielding effect of the oxygen 
function at C-4. It has been observed that the C-5 proton 
in 4-alkoxy-2-quinolones appears at lower field due to the 
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