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Though Derris robusta [l-3] has yielded many com- 
pounds with coumarin and isoflavone skeletons, no work 
has been reported on its seed shells. We now report the 
isolation of a new isoflavone robustigenin from the 
benzene extract of the pods (from which seeds had been 
removed) of D. robusta. 

It analysed for C,,H,,O, (M+, 358). That robustigenin 
is an isoflavone containing a chelated hydroxyl was shown 
by absorptions at 3450 and 1661 cm-’ in IR, i~:z,” 
260 nm in UV and 6 13.30 (chelated hydroxyl) and 
7.87 (H-2 of the isoflavones) in NMR. The location of a 
chelated hydroxyl at the 5-position is shown by a batho- 
chromic shift of 10 nm with AICl, in UV. Absence of a 
shift [4] with NaOAc in the UV spectrum indicated the 
absence of a free hydroxyl at the 7-position. NMR showed 
three singlets at 6 3.91, 3.85 and 3.76 corresponding to 
3, 6 and 3 protons, respectively, due to four methoxyls. 
The compound gake a positive Gibb’s test and a two- 
proton singlet at 6 6.37 corresponding to H-6 and H-8, 
thus placing one methoxyl at the 7-position and the 
remaining three methoxyls in the B-ring. This was con- 
firmed by peaks at mie 167 and 191 arising from retro- 
Diels-Alder fission of the heterocyclic ring. The presence 
of M-31 peak [S, 61 in high abundance in the MS indi- 
cates a 2’-methoxyl in robustigenin. Sharp singlets at 
fi 6.88 and 6.60, integrating for one proton each, were 
attributed to 6’,?‘-protons, respectively. Thus robusti- 
genin has 2’,4’,5’-substitution pattern in the side phenyl 
ring, which was confirmed by its oxidation with alkaline 
permanganate solution when 2,4,5-trimethoxybenzoic 
acid was obtained. The identity of the latter was confirmed 
by comparison bvith a synthetic sample [7]. The presence 
of only one hydroxyl is supported by the NMR of its 
monoacetate and monomethyl ether. Hence robustigenin 
is 5-hydroxy-7.2’.4’.5’-tetramethoxyisoflavone (1). 
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EXPERIMENTAL 

‘H NMR spectra were taken at 60 MHz (unless otherwihe 

stated) in CDCI, and chemical shifts are given in 6 (ppm) scale 
relative to TMS: UV spectra were obtained in MeOH and 1R 

spectra as KBr discs. 

Isolution. Air-dried and coarsely powdered seed shells (750 g) 

of D. rohustu were defatted with hot petrol (bp h@-X0‘) and then 

extracted with hot C,H,, (4 x 5OOmlt. The C,,H,, extract was 

coned and treated with Et,0 \I hen a green rolld separated out, 
which on column chromatography olcr SI gel using C,H, 

EtOAc (49:l) as eluent. gave a crystalline compound (200 mg). 
robustigenin (1). TLC: K, 0.50 (C,Ii,~~EtOAc. Y:l): mp 174-5 : 
2:::“’ nm: 260.295 sh: t NaOAc 260.295 sh; + AICl, 270,300; 

+ NaOMe: 268. 2YS. 335. 7:::: cm ” 3450. 1661, 1610. 1042 and _ 

830. ‘H NMR (90 MHz, CDCI,): <j 3.76 (,\. 3H. OCH,), 3.85 (s, 

6H, 2 x OCE,), 3.91 (5. 3H. OCH,i, 6.37 IS. ZH, ArEI, and 

A&J, 6.60 (s, IH, ArH,.), 6.X8 (s, IH. ArFl, I. 7.8? (5, IH, E&) 
and 13.30(s, lH, chelated hydroxyl). MS (+e. “,,): 358 (M-. lOO), 

343 (M -- Me, 20). 327 (M - OMe, 20). 191 (7) and 167117) 
(RDA fragments). 

Rohustiycvk uc’c’ta/c~. Acetylation of robustigenin (.4czO/Py) 
gave the monoacetate (3) as needles, mp 168 : ;JF,Z cm- ’ : 1767. 

1645, 1621. 1042. 841 and 821. ‘1~ NMR (CDCI,): (5 2.38 (s, ?H, 

-O(‘OCH,,. 3.73 (.>. ?H. OCli,i. 3.83 (\. 31-I. OCi&), 3.88 (s, 
6H, 2 x OCFJ,), 6.56 (d. J _ 7.5 Hz. 11-I. Ar-H,), 6.75 (d. J = 
2.5 Hz, 1H. Ar-EI,). 6.5’) (s, IH. Ar-H, )~ 6.83 (\. IH. Ar-H,) and 
7.78 (5, IH, HzI, 

Robustiyenin mrthyl cfhrr. Methylation of robustigenin with 

Me,CO K,CO,mMe,SO, ga\c the monometh>l ether (2) as 
needles, mp 192 3 : ;,iy: cm ’ : 1653. 1605. 1040. X57 and 820. 
‘H NMR (CDCJI: fi 3.70 (5. 31-1. OCH_,I. ?.‘;I (\. 3H, OCtl,). 
3.85 (.v, 3H, OCW,I, 3.89 (.\. bH, 3 x WI&J. 6.32 (d. J - 2.5 HL, 
lH, Ar-FI,), 6.42 (d, J = 2.S Hz. I I-1. Ar-tl,), h.57 (5. I H. .4r-H, ), 
6.93 (7. lH, Ar-&,) and 7.75 (,s. 1H. H?). 

Osidafion of rohustiyenin. Oxidation of robustigenin (80 mg) 

\vith alkaline KMnO, at 50 60, and subsequent work-up gave a 

compound (10 mg), mp 144” (lit. [7] mp 144--145.5 ‘): $z: cm- I: 
I7OY. 1567, 1040, 1015 and X76: Identlficd ar 2.-&J-trimethoxy- 

benzoic acid hy direct comparison jmmp. co-TLC and co-IR) 
\I ith a synthetic sample. 
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