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Abstract-A new 7,8-methylenedioxyisoflavone, maxima isoflavone H, was isolated fromTephrosia maxima along with 
the known isoflavone, maxima isoflavone B. 

In continuation of our studies on the isoflavones of 
Tephrosia maxima [l], we report here the isolation and 
characterization of another new isoflavone designated as 
maxima isoflavone H, in addition to the known isoflavone 
maxima isoflavone B [2]. 

An isoflavone fraction obtained by chromatography of 
the root chloroform extract was found to run close to 
maxima isoflavones A and B. Although it gave a single 
spot in TLC, chemical ionization mass spectrometry 
showed it to be a mixture of three compounds [MS m/z 
(CH,) (rel. int.): 351 (21), 311 (60.6), 297 (100x 283 (30)]. 
On coupling, the chemical ionization mass sptrometry 
with electron impact mass spectrometry and H NMR, it 
was inferred that the substance was a mixture of maxima 
isoflavones A and B and a new isoflavone having a 
methylenedioxy substituent. 

The mixture was treated with 2 M alcoholic hydro- 
chloric acid [l] and the pure isoflavones isolated by CC of 
the hydrolysate. Maxima isotivone A was first eluted 
along with maxima isoflavone H (both unaffected) fol- 
lowed by pseudobaptigenin (formed from maxima 
isoflavolie B). Maxima isoflavone H was separated 
from maxima isoflavone A by repeated fractional 
crystallization. 

Maxima isoflavone H gave a positive Labat test and 
showed carbonyl absorption at 1624 cm-’ in its IR 
spectrum. Its ‘H NMR spectrum revealed the presence of 
one methylenedioxy and one methoxy group. The pres- 
ence of the methylenedioxy group in ring A and the 
methoxy group in ring B was evident from the mass 
spectrum of the compound. As expected [3], its mass 
spectrum gave [M] ’ 296 (lOO), 164 (83.1) corresponding 
to the A ring fragment ion, and 132 (27.2) corresponding 

to the B ring fragment ion. The ‘H NMR spectrum of the 
compound showed the position of the methylenedioxy 
substituent as 7.8 by its two ortho coupled doublets at 
67.87 and 6.94 (J = 9 Hz), each integrating for one 
proton, which can be assigned to H-5 and H-6, respect- 
ively [4]. The presence of the methoxy group at the 4’- 
position was inferred by the two doublets at 67.46 and 
6.94 (J = 9 Hz) each integrating for two protons. Thus, 
the structure of maxima isoflavone H was established as 
7,8-methylenedioxy-4”-methoxyiso!Iavone. Maxima iso- 
!&one H represents the third example of 7,8-meth- 
ylenedioxyisoflavones, the first two being maxima iso- 
&one A [S] and maxima isofIavone D [l]. 

Maxima isoflavone B, the structure of which was 
established earlier as 7-y,y-dimethylallyloxy-3’,4’-methyl- 
enedioxyisollavone by chemical degradation [6] and 
synthesis [7], has now been characterized by spectral data. 

EXPERIMENTAL 

Refer to our earlier paper [ 1] for plant material employed and 
extraction details. CC of the root CHCI, extract (24 g) yielded 
maxima isotlavone B (127 mg, R, 0.78 in 5 % Me&O in benzene) 
and maxima isotlavone H (54 mg, R, 0.75 in 5 % Me&O in 
benzene), apart from the previously reported isotlavones. 

Maxima isoflavone E. Colourless needles, mp 126128” ident- 
ical with lit. [6] value (126-128”); UV AzH nm: 218,252,298; 
IRvEcm-‘: 1635, 1490, 1440, 925, 820, 782; ‘H NMR 
(90 MHz,CDCl& 67.73 (lH,s, H-2), 8.04 (lH,d, J = 9 I-b., H-5), 
6.70 (lH, dd, J = 9, 2 Hz, H-6), 6.95 (lH, d, J = 2 Hz, H-8), 
6.8-7.2 (3H, m, H-2’, H-S, H-6’), 5.9 (2H, s, -OCH@-), 4.53 (2H, 
d, H-l”), 5.38 (lH, t, H-2”), 1.75,1.80 (6H, twos, CH3-4”, CH,-5”); 
MS m/z (rel. int.): 350 [M]’ (10.2), 282 [M - C,H,]+ (lOO), 146 
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[CsHsOs]+ (37.1), 137 (17.5), 136 [C,&Os]+ (41.2X 69 
[C,H,] + (58.2). 

Maxima isoflavone H. Colourleas prisms, mp 190-191.5”, 
showed green colour in Labat test, analysed for C,,HisOs, 
UV AEH nm: 210,259, 298; IR v=em-‘: 3050, 1622, 1580, 
1030,940,772; ‘H NMR (90 MHx, CDCl,): 67.88 (lH, s, H-2), 
7.87 (lH, d, J = 9 Hz, H-5), 6.94 (lH, d, J = 9 Hz, H-6), 7.46 (2H, 
d, J = 9 Hz, H-3, H-5’), 6.94 (2H, d, ./ = 9 Hx, H-2, H-6’), 6.18 
(2H, s, -OCHs&), 3.83 (3H, s, OCHs-4’); MS m/z (reL int.): 297 
(19.4), 296 [M]’ (lOO), 295 (20.7), 281 [M-CHs]+ (11.9), 165 
[CsHsOb]+ (8), 164 (C,H,O,]+ (83.1), 132 [C,HsO]+ (27.2), 
117 [CsH,O]+ (8.1). 
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Abstract-Two benzofurans, 4-hydroxydehydrotremetone and hydroxytremetone, have been isolated from roots and 
hypocotyls of seedlings. 4Hydroxydehydrotremetone represents a hitherto undescribed compound. 

INTRODUCT’ION 

Renzofurans are characteristic natural products of certain 
tribes of the Asteraccae [l]. In continuation of our 
phytochemical investigations of Tagetes we report here 
the isolation and structural elucidation of a new ben- 
zofuran, 4hydroxydehydrotremetone (isoeuparin), in 
seedlings of Tagetes patula L. as well as hydroxy- 
tremetone. 

RESULTS AND DlSCUSElON 

Compound 1, isoeuparin, CiJH1z03, [M]’ 216.0793 
(high resolution MS), exhibited typical IR absorption 
bands of a hydrogen-bonded carbonyl group 

t To whom all correspondence should be addressed. 

(1622 cm-‘), aromatic ring (1575 cm- ‘) and a hydroxyl 
group (2926cm-‘). The 400 MHz ‘HNMR spectrum 
(CDCl,) showed that compound 1 is very similar to 
euparin 2, with a phenol& hydroxyl proton at 613.23 
characteristic of an o-hydroxyketone, two broadened one- 
proton singlets at 65.20 and 5.78 corresponding to a 
methylene group, and three-proton signals for the vinylic 
methyl group (62.12, broad singlet) and for the sharp 
singlet at 62.67, which strongly suggest that the ketone is 
in fact a methyl ketone. This conclusion is partially 
supported by the presence of the base peak at [M - 15]+ 
(m/z 201) in its mass spectrum. 

The assignment of the aromatic protons at C-6 and C-7 
revealed the only difference. between the ‘H NMR spec- 
trum of 1 and 2. They appeared as a one-proton doublet at 
67.64 (.J = 8.7 Hz) and a doublet of doublets at 67.00 (J 
= 8.7, 1.0 Hz), respectively. As shown by double reson- 
ance experiments, the one-proton broad singlet at 66.84 


