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Abstract-In addition to the known pumilaisoflavones A and B two further isoflavonoids have been Isolated from the 
seed pods of Tephrosia pumda collected in Ethiopia. These have been characterized, on the basis of spectral analysis, as 
pumilalsoflavone C (5,7,4’-trihydroxy-3’,5’-d~methoxy-6,2’-d~(3,3-dimethylal~yl)isoflavone) and pumdalsoflavone D 
(5,4’-dlhydroxy-3’,5’-dlmethoxy-2”,2”-d~methylpyrano[5”,~’. 6,7]lsoflavone) 

INTRODUCTION 

Tephrosia pumila (Lam.) Pers. (Leguminosae, Papihonoi- 
deae) is a small annual or short-lived perennial herb of 
pan-tropical distribution [ 11. In a previous study [2] we 
reported the presence m the seed pods of two new 
isoflavones, pumilaisoflavone A (1) and pumilalsoflavone 
B (2) together with the known fl-oxygenated chalcone 
praecansone A. We have now had the opportunity to 
examine the seed pods of a further collection of T. pumlla 
and in addition to 1,2, praecansone A and an isomer of 
praecansone A, which is still under mvestigation, we 
obtamed two further isoflavones of the pumllaisoflavone 
senes. The identification of these new isoflavones, named 
pumilaisoflavone C and pumllaisoflavone D, 1s reported 
here. 

RESULTS AND DISCUSSION 

Extraction of the seed pods of T. pumila with petrol 
followed by chromatographic separation yielded 1, 2, 
praecansone A and an isomer of praecansone A. Similar 
treatment of the chloroform extract of the defatted seed 
pods gave more praecansone A, 2 and two further 
isoflavones. 

The less polar of the new compounds analysed for 
C27H3007 and gave the typlcal UV spectrum of an 
isoflavone. The ‘H NMR spectrum showed the presence 
of a chelated 5-OH, two further hydroxyl, two methoxyl 
and two 3,3-dimethylallyl substltuents. Of the three un.- 
substituted positions on the lsoflavone nucleus H-2 
(67.94) and H-8 (66.36) were indicated by analogy with 1 
[2]. The 13CNMR spectrum revealed a pattern of oxy- 
genation identical to 1 [2]. Thus, on comparison with 1, 
the presence of an additional 3,3_dimethylallyl unit, the 
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absence of the l,l-dimethylallyloxy substltuent and the 
loss of one unsubstltuted posltton together with the 
mtroduction of asymmetry mto the resonances for rmg B, 
suggested structure 3. This was substantiated by the 
EIMS which revealed several ions for the fragmentation 
of the 3,3-dimethylallyl side-chains and significant frag- 
ments at m/z 191 (3a) and m/z 165 (3b) which could be 
assigned to rmgs B and A, respectively The positions of 
the methoxyl substituents was resolved by means of an 
NOE study m which irradiation of the 63.86 methoxyl 
signal led to an enhancement of 16% m H-6’ at S6 74. By 
contrast irradiation of the 63 51 methoxyl gave only 
small enhancement for the methylene and methine re- 
sonances of one of the 3,3-dlmethylallyl units. Compound 
3 has been assigned the trlvlal name pumilalsoflavone C. 

The second new compound analysed for C,,H,,O,. 
The ‘HNMR spectrum revealed the presence of a 2,2- 
dimethylpyrano rmg system, a single A-ring proton 
(66 34, H-8), a chelated 5-hydroxyl substituent and a 
symmetrical 4’-hydroxy-3’,5’-dimethoxy substituted B- 
rmg These data indicated that this compound was 
directly comparable to 1 except for the absence of the l,l- 
dimethylallyl substituent on C-4’ This conclusion was 
supported by the 13C NMR spectrum which showed close 
correspondence to 1 except for C-l’, C-3’ and C-5’ and the 
EIMS which revealed the antlclpated ions at m/z 203 (4a) 
and m/z 178 (4b). Thus, this compound can be assigned 
structure 4 and the trivial name of pumilaisoflavone D. 

The isolation of pumllalsoflavone C (3) sheds some 
light on the likely blosynthetlc route to pumilaisoflavones 
A (1) and B (2). In both 1 and 2 the presence of the 4’-l,l- 
dimethylallyloxy substituent can be attributed to a 
Claisen rearrangement of the 2’-3,3-dimethylallyl moiety 
of 3 while the C-6 prenyl substituent of 3 has undergone 
different cychsation reactions to give the 2,2-dimethyl- 
pyrano system in 1 and the 2-aopropenyldihydrofuran 
system m 2, respectively. Pumilalsoflavone D (4) can be 
generated by hydrolysis of 1. 
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EXPERIMENTAL 

Plant materd. Pods of Tephrosra punnla were collected from 

Gtbey Valley, Ethropta, m September 1987 For authentrcatron 

of materral see ref. [Z] 

Extractron and tsolarzon Ground pods of 7’ pumrla (I kg) were 

then wtth CHCI, for 5 days Evapn of the petrol ytelded an only 

resrdue which was taken up m Me,CO and filtered The Me,CO- 

soluble fractton was chromatographed on sdma gel (100 g) 

elutmg with petrol EtOAc mtxtures of mcreasmg polartty Forty 

100 ml fractrons were collected Fractrons 10120 (5% EtOAc) 

gave 1(7 mg), fracttons 21j30 (10% EtOAc) contamed a mrxture 

whtch was separated by ctrcular PTLC on sthca gel (solvent, 

petrol-C,H,-EtOAc 3 2. I) to give praecansone A (300 mg) and 

a second /&oxygenated chalcone (24 mg) Fractrons 3 l/40 (15% 

EtOAc) gave 2 (16 mg) 

The CHClj extract was first apphed to a Sephadex LH-20 

column and eluted wtth CHCI,-MeOH (1 1) to remove chloro- 

phyll and fatty matertals The restdue was treated by column 

chromatography m an rdenttcal manner to the petrol extract 

Fracttons 13/14 (10% EtOAc) showed one major spot purrfied 

by PTLC (system as above) to gave 3 (25 mg). Fracttons IS/19 

(10% EtOAc) gave further praecansone A (150 mg), fracttons 

20/25 (15% EtOAc) ytelded 2 (6 mg) and fracttons 26/31 (15% 

EtOAc) afforded 4 (20 mg) 

Pumrlarsofiavone C (3). Needles from MeOH, mp 180-182” 

Found [M]’ 466 1930; C H 0 requtres 466 1991 UVi,,, 27 30 7 
nm (log E) 263 (4 47) 290 (4 15) 340 sh (3 38) IR v,,, cm-’ 

360&3200 (OH), 1660 (CO) ‘HNMR (360 MHz, CDCI,) 

~1320(1H,s,5-OH).793(1H,s,H-2),674(IH,,,H-6’),656(1H, 

s, OH), 6 36 (lH, s, H-8), 5 86 (lH, s, OH), 5 26 (2H, 2 x t, J 

=7 Hz, H-l”, H-l”‘), 3 86 (3H. s, 5’-OMe). 3.51 (3H, s, 3’-OMe), 

3 47 (4H, 2 x d, J = 7 Hz, CH,-2”, CH,-2”‘) 1 84, 1 78, 1 77, 1 69 

(4 x 3H, 4 x s, 2”-Me,, 2”‘-Me, 13CNMR (22 5 MHz, CDCI,) 

ppm 4 at 17 9 (2C), 25 5. 25 6 (3”-Me,, 3”‘-Me,), 56 1 (5’-OMe), 

61 2 (3’-OMe), 1 at 21 4, 23 4 (C-l”, C-l”‘), d at 93 4 (C-8) 111 3 

(C-6’) 121 7, 122 5 (C-2”, C-2”‘), 154 7 (C-2). s at 105 5 (C-4a), 

1116(C-6,C-2’), 1143(C-1’) 12OO(C-3), 1316, 1327(C-3”,C- 
3”‘) 142 9(C-4’), 1446(C-5’), 1509(C-3’), 155 5,159 1.161 6(C-5, 

C-7, C-8a), 1810 (C-4) EIMS miz (rel mt ) 466 [M] + (lOO), 435 

[M-OMe]+ (19),424[M-C,H,]’ (4),411 [M-&H,]’ (34) 
395 [M-C,H,-Me-H]‘(17).379[M-C,H--0Me7’ (14), 

245 (4). 191 (13) 165 (14) 

Pumzlalsojfaaone D (4) Needles from MeOH, mp 174176 

Found [M] c 396 1189, C,,H,,,O, requires 396 1209 UV I.,,,&~ nm 

(logs) 280 (447) IRb,,, cm-’ 360%3300 (OH), 1660 (CO) 

‘H NMR (360 MHz, CDCI,) 6 13 15 (1 H. s, S-OH), 7 84 (1 H, s, 

H-2). 6 74, 5 63 (2H, ABq, J = 10 Hz, H-4”, H-3”). 6 74 (2H, s. H- 

2’, H-6’). 6 34 (1 H, s, H-8), 3 94 (6H, 7. 3’-OMe, 5’-OMe), 1 48 (6H. 
s, 2”-Me,) r3C NMR (22 5 MHz, CDCI,) ppm q at 28 4 (2”- 

Me,), 56 5 (3’-OMe, 5’-OMe), d. at 94 8 (C-8). 106 2 (C-2’, C-h’), 

I15 5 (C-3”), 128 1 (C-4”). 152 6 (C-2), 5. dt 78 0 (C-2”), 105 6 (C- 

4a, C-6), 128 8 (C-3), 133 9 (C-l’), 135 4 (C-4’), 147.1 (C-3’. C-5’), 

157.1, 157 2, 159 5 (C-5. C-7, C-8a). IX0 8 (C-4) ElMS m/i (rel 

mt) 396 [Ml’ (45), 381 [M-Me]* (100). 203 [C,,H,O,]+ 

(II)> 178 IC,,H,,,O,J’ (2) 
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