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SYNTHETIC COMMUNICATIONS, 22(12), 1735-1750 (1992) 

NEW PROCEOURES FOR THE PREPARATION O F  ISOFLAVONES WITH 

UNSUBSTITUTEO RING A 

b Albert Levaia* and Peter Sebbk 

Department of Organic Chemistry, Lajos Kossuth Univer- 

sity , H 4010 Debrecen, Hungary and bAlkaloida Chemical 

Factory, H 4440 Tiszavasvgri, Hungary 

a 

Abstract: Isoflavones with unsubstituted ring A have 
been synthesized either by the ring c l o s u r e  of 2-hy- 
droxydeoxybenzoins o r  by the dehydroxylation of l-hy- 
droxyisoflavones. 7-Mercaptoisoflavones have also been 
prepared. 

Naturally occurring isoflavones are generally sub- 

stituted both i n  their rings A and B and the availabi- 

lity of representatives substituted only in ring B is 

not of importance in this respect. However, the studies 

of their electronic structure and spectral properties 

require isoflavones unsubstituted in ring A as well. 

To whom correspondence should be addressed. x 

1735 

Copyright 0 1992 by Marcel Dekker, Inc. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ita
et

s 
un

d 
L

an
de

sb
ib

lio
th

ek
] 

at
 2

0:
05

 2
4 

D
ec

em
be

r 
20

13
 



1736 LEVA1 AND SEBOK 

Synthesis of such isoflavones has hi.therto been per- 

formed mainly by the conversion of 2‘-benzyloxychal- 

cone epoxides into isoflavonesl” and by the oxidative 

rearrangement o f  2’-hydroxychalcones with thallium(II1) 

nitrate3 invented by McKillop et al.4-6 Since the ap- 

plicability of these methods depends on the substitu- 

ents of the above-mentioned chalcone derivatives they 

can, therefore, be used only in special cases. Usual 

methods, c. the ring closure o f  the 2-hydroxydeoxy- 

benzoins could not be used since, except f o r  the parent 

2-hydroxydeoxybenzoin , 2-hydroxydeoxybenzoins substi- 

tuted only in their ring B cannot be synthesized by the 

known procedures. I n  our present paper we report on the 

7 

application of the Newnan-Kwart rearrangement 8-13 fol- 

lowed by treatment with Raney nickel for selective de- 

hydroxylation of 2,4-dihydroxydeoxybenzoins and l-hy- 

droxyisoflavone derivatives to make possible the prep- 

aration of isoflavones with unsubstituted ring A .  

2 , 4 - D i h y d r o x y d e o x y b e n z o i n s  (1 - 4) were allowed 
t o  react with dimethylthiocarbamoyl chloride to afford 

0-aryl dimethylthiocarbamates 1. - 2 which gave then 
5-aryl dimethylthiocarbamates 9 - 12 as products o f  

the Newman-Kwart rearrangement. Compounds 2 - 12 were 
treated with Raney nickel. in ethanolic solution to ob- 

tain 2-hydroxydeoxybenzoins 13 - 16. This procedure 
seems to be a convenient method for the selective de- 
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ISOFLAVONES WITH UNSUBSTITUTED RING A 
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1738 LEVA1 AND SEBOK 

(C H3 I2 N i S  
R3 Hsm3 R2 0 - R2 0 
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ISOFLAVONES WITH UNSUBSTITUTED RING A 1739 

hydroxylation of the 2,4-dihydroxydeoxybenzoins affor- 

ding 2-hydroxydeoxybenzoins as convenient intermediates 

for the synthesis of isoflavones with unsubstituted 

ring A .  Indeed, substances 13 - fi have easily been 
converted (method a) into isoflavones 32 - 35 by the 
utilization of the method o f  Katmarker. 1 4  

7-Hydroxyisoflavones 17 - 2 have also been allowed 
to react with dinethylthiocarbamoyl chloride to yield 

0-aryl dimethylthiocarbarnates 22 - 26 which were then 
rearranged into S-aryl dimethylthiocarbamates 27 - 31. 
Compounds 27 - 31 afforded isoflavones 2 and - 39 
on treatment with Raney nickel. This reaction series 

proved to be an efficient procedure for the dehydroxy- 

lation of variously substituted 7-hydroxyisoflavones 

(17 - 21). In the case of the 5,7-dihydroxy-2-methyl- 
isoflavone (20) the regioselectivity of the acylation 
made possible the preparation of the 5-hydroxy-2-methyl- 

isoflavone (37).  It is worth mentioning that no p r o -  

cedure has hitherto been developed for the preparation 

of 5-hydroxyisoflavones. Therefore, the selective de- 

hydroxylation of  e.g. 5,l-dihydroxyisoflavones seems 

to be an advantageous method for the synthesis of 5-hy- 

droxyisoflavones. 

Alkaline hydrolysis of  compounds 27 - 2 has also 
been performed and 7-mercaptoisoflavones 2 - 2 have 
been prepared in this way. 7-Mercaptoisoflavones formed 
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1740 LEVA1 AND SEBOK 

T a b l e  1 

P h y s i c a l  c o n s t a n t s  o f  compounds  p r e p a r e d  

Com- M.p. Y i e l d  O v e r a l l  

pound O C  % f o r m u l a  

5 
6 
7 

G 
9 

10  
11 
1 2  
1 3  
1 4  
1 5  
1 6  
22 
2 3  
2 4  

25 

2 6  
27 
28 
29 
30 

31  
32 
33  

34 
35 
36 
37 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
L 

- 
- 
- 
- 
L 

L 

- 
- 
- 
- 
- 

94 - 9 5  

1 6 9  - 1 6 9  
1 1 4  - 11.5 
1 6 8  - 1 6 9  
1 0 0  - 1 0 1  
1 0 7  - l O E  
1 3 0  - 131 
1 6 0  - 1 6 1  

60 - 61b 

59 - 60 
8 5  - 8 6  

62 - 6 3  
1 9 5  - 1 9 6  
229 - 230  
207 - 208  
208  - 209 

2 1 5  - 216 

2 1 8  - 219 
240 - 241  

1 5 9  - 1 6 0  
1 7 1  - 1 7 2  
208 - 209 
1 3 6  - 1 3 7 a ' C  

1 8 7  - 1 8 E a I d  

1 4 0  - 1 4 1 a ' e  

1 5 7  - 1 5 E a S f  
1 3 5  - 136' 

86  - 8 7  

9 5  

9 1  
96 

92  
R7 
8 9  

92 
9 1  
67 
7 1  
73  
7 1  
85  

9 3  
96 
90  

96  
8 5  
90  
92  
9 1  

82 
9 1  

8 1  
8 2  
8 1  
8 6  
8 5  

C17H17N03S  

1 BH 1 9N04S 
C18H19N04S  
C i a H i 7 N 0 5 S  

C17H17N03S  
C18H19N04S  

1 O H l  9N04S 
C18H17N05S  

'1 4H1202 
'15 1 4  3 
C15H1403  
C15H12"4 
C18H15N03S  
C19H15N05S  

C19H17N03S  
C19H17N045  

C24H19N03S  
C18H15N035  
C19H15N05S  

1 9 H 1  7N03S 
C19H17N04S 

C15H1002  

C16H1203  

~ H O  

C24H19N03S 

C16H1203  
C 1 6 H 1 0 0 4  

C16H1202  
3 6 1 2  3 
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ISOFLAVONES WITH UNSUBSTITUTED RING A 1741 

T a b l e  1 c o n t i n u e d  

Com- b1 .p .  Y i e l d  O v e r a l l  
f o r  mu l a  p o u n d  c o/ 0 

9 3  '21H14'2 

9 0  C 1 6 H 1 2 0 2 S  

7 5  1 6 H 1  2'3' 

1 4  C 2 1 H 1 4 0 2 S  

- 3 8  1 4 3  - 141rh 

39 1 4 5  - 1 6 6  

40  1 1 5  - 1 1 6  

4 1  1 8 6  - 1 8 7  

- 
- 
- 

a Y i e l d  r e f e r s  t o  m e t h o d  a .  L i t .  m . p .  '60 O C 7 ,  

1 5 9  O C 3 ,  ' 140  O C ' ,  h152  O C 7 .  

1 3 6  O C 3 ,  d!97 - 188 O C 3 ,  e14CI - 1 4 1  O C 3 ,  f 1 5 8  - C 

p r o b a b 1 . y  f r o m  s u b s t a n c e s  2: a n d  28 were u n s t a b l e  a n d  

c o u l d  n o t  b e  i s o l a t e d  a n d  c h a r a c t e r i z e d .  O u r  p r e s e n t  

r e s u l t s  r e v e a l  t h a t  t h e  p r e p a r a t i o n  a n d  c h e m i c a l  t r a n s -  

f o r m a t i o n s  o f  t h e  d i r n e t h y l t h i o c a r b a r n a t e  d e r i v a t i v e s  o f  

t h e  h y d r o x y i s o f l a v o n e s  i s  a c o n v e n i e n t  m e t h o d  f o r  t h e  

r e p l a c e m e n t  o f  t h e  h y d r o x y  g r o u p  b y  m e r c a p t o  g r o u p  a s  

wel l .  To o u r  k n o w l e d g e ,  m e r c a p t o i s o f l a v o n e s  h a v e  n o t  

y e t  b e e n  s y n t h e s i z e d .  

S t r u c t u r e  o f  c o m p o u n d s  p r e p a r e d  ( 5  - 41) h a s  b e e n  

e l u c i d a t e d  b y  'H-NMR a n d  m a s s  s p e c t r o s c o p y  a n d  t h e  r e l -  

e v a n t  d a t a  a r e  s u m m a r i z e d  i n  T a b l e s  2 a n d  3 .  

E x p e r i m e n t a l  

'H-FIMR s p e c t r a  w e r e  r e c o r d e d  o n  R r u k e r  WP 200 SY 

a n d  V a r i a n  G e m i n i - 2 0 0  s p e c t r o m e t e r s  a t  2 0 0  MHz i n  C T ) C 1 3  
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1742 

T a b l e  2 

LEVA1 AND SEBOK 

'H-NMR s p e c t r o s c o p i c  d a t a  o f  c o m p o u n d s  p r e p a r e d  

C o m p o u n d  6( PPm) 

5 - 

6 - 

9 - 

1 0  - 

11 - 

1 2  - 

1 3  - 

1 4  - 

3 . 3 2 ( s ,  3 H ) ,  3 . 4 5 ( s ,  3 H ) ,  4 . 2 8 ( s ,  2 H ) ,  6 . 6 8  

( d d ,  l H ,  J1=E.5  H z ,  J 2 = 2 . 0  H z ) ,  7 . 2 0  - 7 . 4 1  

( m ,  6 H ) ,  7.YO(d, l H ,  J = 8 . 5  H z ) ,  1 2 . 4 1 ( s ,  OH) 

3 . 3 4 ( s ,  3 H ) ,  3 . 4 4 ( s ,  3 H ) ,  3 . 8 0 ( ~ ,  3 H ) ,  6 . 6 8  
( m ,  Z H ) ,  6 . 9 3 ( m ,  Z H ) ,  7 . 2 3 ( m ,  Z H ) ,  7 . 9 R ( d d ,  1 H ,  

J = 9 . 0  H z ,  J = 2 . 5  H z ) ,  1 2 . 4 3 ( ~ ,  OH) 1 2 
3 . 3 4 ( s ,  3 H ) ,  3 . 4 4 ( s ,  3 H ) ,  3.82(s, 3 H ) ,  4 . 1 3 ( s ,  

2 H ) ,  6 . 6 4 ( m ,  Z H ) ,  6 . 8 9 ( r n ,  Z H ) ,  7 . 1 9 ( m ,  2 H ) ,  

7 . 9 0 ( d d ,  l H ,  J 1 = 8 . 5  H z ,  J 2 = 2 . 5  H z ) ,  1 2 . 4 4 ( ~ ,  01-1) 

3 . 3 4 ( s ,  3 H ) ,  3 . 4 4 ( s ,  3 H ) ,  4 . 2 0 ( ~ ,  2 H ) ,  5 . 9 6 ( s ,  

2 H ) ,  6 . 7 1 ( m ,  5 H ) ,  7 . 8 8 ( d d ,  l H ,  J 1 = A . 5  H z ,  J z =  

3 . 0 0 ( s ,  6 H ) ,  4 . 2 9 ( s ,  2 H ) ,  7 . 0 8 ( d d ,  1 H ,  J1=3 .5  

7 . 4 8 ( m ,  5 H ) ,  7 . 8 5 ( d ,  l H ,  J = D . 5  H z ) ,  1 2 . 2 0 ( s ,  O t i )  

3.06(s, 6 H ) ,  3.80(~, 3 H ) ,  4 . 2 9 ( s ,  Z H ) ,  6 . 8 6  - 

7 . 3 5 ( n ,  6 H ) ,  7 . 9 1 ( d ,  l H ,  J = 9 . 0  H z ) ,  1 2 . 2 0 ( s ,  OH) 

3 . 0 6 ( s ,  6 H ) ,  3 . 8 0 ( s ,  3 H ) ,  4 . 2 2 ( s ,  2 H ) ,  6 . 8 9 ( m ,  

2 H ) ,  7 . 0 9 ( m ,  Z H ) ,  7 . 1 9 ( m ,  2 H ) ,  7 . 8 4 ( d ,  l H ,  

5.8.5 H z ) ,  1 2 . 2 2 ( ~ ,  OH) 

3 . 0 5 ( s ,  6 H ) ,  4 . 2 0 ( s ,  2 H ) ,  5 . 9 6 ( ~ ,  2 H ) ,  6 . 7 2 ( ~ ,  

3 H ) ,  7 . 0 6 ( d d ,  l H ,  J 1 = 8 . 5  H z ,  J 2 = 2 . 0  H z ) ,  7 . 1 5  

( d ,  l H ,  5.2.0 H z ) ,  7 . 8 2 ( d ,  l H ,  J 1 8 . 5  H z ) ,  1 2 . 1 8  

22.0 H z ) ,  1 2 . 0 0 ( ~ ,  OH) 

H z ,  J 2 = i l . 0  H z ) ,  7 . 1 6 ( d ,  l H ,  J = Z . O  H z ) ,  7 . 2 0  - 

( 5 ,  OH) 
4 . 3 1 ( s ,  Z H ) ,  6 . 8 4  - 7 . 5 4 ( m ,  B H ) ,  7 . 8 8 ( d d ,  1 H ,  

J 1 = 2 . 5 ,  J 2 = 2 . 0  H z ) ,  1 2 . 2 4 ( ~ ,  OH) 

3.80(s, 3 H ) ,  4 . 1 6 ( s ,  Z H ) ,  6 . 8 6  - 7 . 5 4 ( m ,  7 H ) ,  
7 . 9 3 ( d d ,  l H ,  J1=9.0 H z ,  J 2 = 2 . 5  H Z ) ,  1 2 . 2 4 ( ~ ,  OH) 
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ISOFLAVONES WITH UNSUBSTITUTED RING A 1743 

2 6  - 

2 7  - 

2 8  - 

2 9  - 

3 0  - 

31 - 

32 - 

3 3  - 

~~ ~ 

3 . 7 9 ( s ,  3 H ) ,  4 . 2 3 ( ~ ,  2 H ) ,  6 . 3 6  - 7 . 5 0 ( m ,  7 H ) ,  

7 . 8 h ( d d ,  l H ,  J1=R.5 H z ,  J 2 = 2 . 5  H z ) ,  1 2 . 2 2 ( s ,  OH) 

4 . 2 2 ( s ,  Z H ) ,  5 . 9 6 ( s ,  2 H ) ,  6 . 6 4  - 7 . 5 2 ( m ,  6 H ) ,  

7 . 8 6 ( d d ,  I H ,  J1=8 .5  H z ,  J 2 = 2 . 5  H z ) ,  1 2 . 2 2 ( s ,  OH) 

3 . 4 0 ( s ,  3 H ) ,  3 . 4 9 ( ~ ,  3 H ) ,  7 . 1 0  - 7 . 6 2 ( m ,  7 H ) ,  

B . O l ( s ,  l H ) ,  8 . 3 3 ( d ,  l H ,  J.9.0 H z )  

3 . 4 0 ( ~ ,  3 H ) ,  3 . 4 9 ( s ,  3 H ) ,  6 . 0 0 ( S ,  Z H ) ,  6 . 8 0  - 

7 . 2 9 ( m ,  5 H ) ,  7 . 9 7 ( s ,  l H ) ,  8 . 3 2 ( d ,  I H  , J.9.0 H z )  

2 . 3 1 ( ~ ,  3 H ) ,  3 . 4 O ( S ,  3 H ) ,  3 . 4 9 ( S ,  ) H I ,  7 . G 5  - 

7 . 5 0 ( m ,  7 H ) ,  S . 2 5 ( d ,  1 H ,  5.13.5 H z )  

2.32(s, 3 H ) ,  3 . 3 7 ( s ,  3 H ) ,  3 . 4 8 ( s ,  3 H ) ,  6 . 5 3 ( d ,  

7 . 5 2 ( m ,  5 H ) ,  1 2 . 8 3 ( s ,  OH) 

I H ,  3.2.0 H z ) ,  6 . 7 1 ( d ,  l H ,  5.2.0 H Z ) ,  7 . 2 0  - 

3 . 4 0 ( ~ ,  3 H ) ,  3 . 4 9 ( ~ ,  3 H ) ,  7 . 1 1  - 7 . 4 3 ( m ,  1 2 H ) ,  

0 . 3 2 ( d ,  l H ,  5.8.5 H z )  

3 . 1 2 ( s ,  6 H ) ,  7 . 3 3  - 7 . 7 6 ( m ,  7 H ) ,  G . O 2 ( s ,  l H ) ,  

5 . 3 0 ( d ,  I H ,  J.9.0 H z )  

3 . 1 1 ( s ,  6 H ) ,  h.OO(s, Z H ) ,  6 . 8 7  - 7 . 7 0 ( m ,  5 H ) ,  

7 . 9 7 ( s ,  l H ) ,  8 . 2 O ( d ,  l H ,  5.8.5 H z )  

2 . 3 1 ( s ,  3 H ) ,  3 . 1 1 ( ~ ,  6 H ) ,  7 . 2 1  - 7 . 5 1 ( m ,  6 H ) ,  

7 . 6 0 ( d ,  I H ,  J.1.5 H z ) ,  8 . 2 0 ( d ,  I H ,  5.8.5 H z )  

?.31(s, 3 H ) ,  3 . 0 9 ( s ,  6 H ) ,  6 . 9 2 ( d ,  1H,  J = Z . O  H z ) ,  

7 . 1 5 ( d ,  I H ,  5.2.0 H z ) ,  7 . 2 1  - 7 . 5 1 ( m ,  5 H ) ,  

1 2 . 6 4 (  s ,  O H )  

3.08(s, 3 H ) ,  3 . 1 2 ( s ,  3 H ) ,  7 . 1 5  - 7 . 4 4 ( m ,  1 0 H ) ,  

7 . 5 2 ( d d ,  l H ,  J I=8.5 H z ,  J 2 = 1 . 5  H z ) ,  7 . 7 3 ( d ,  l H ,  

5.1.5 H z ) ,  8 . 2 7 ( d ,  l H ,  J.R.5 H z )  

7 . 2 3  - 7 . 7 5 ( m ,  OH), 8.02(s, I H ) ,  8 . 3 2 ( d d ,  l H ,  

J , = 9 . 0  H z ,  J 2 = 2 . 0  H z )  

3.80(s, 3 H ) ,  7 . 0 2  - 7 . 6 8 ( m ,  7 H ) ,  O.OO(s, l H ) ,  

8 . 3 0 ( d d ,  ltl, J 1 = 9 . 0  H z ,  J 2 = 2 . 5  H z )  

c o n t i n u e d  
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1744 LEVA1 AND SEBOK 

T a b l e  2 c o n t i n u e d  

Compound a (PPm)  

- 34 3.94(s, 3H), 6 . 9 9  - 7.68Cn, 7H), 8 . 0 1 ( s ,  1H), 
8 . 3 2 ( d d ,  lH, J1=8.5 Hz, J2=2.5 H z )  

- 35 6 . 0 l ( s ,  ZH), 6.88 - 7 . 6 8 ( m ,  6H), O.OO(s, lH), 
8.32(dd, lH, J1=0.5 H z ,  J2=2.0 Hz) 

- 36 2 . 3 2 ( s ,  3H), 7.17 - 7 . 6 6 ( m ,  EH), 8.23(dd, lH, 
J = O . O  H z ,  J2=1.5 H z )  

- 37 2.17(s, 3H), 6.37 - 6 . 8 2 ( m ,  EH), 12.35(s, OH 
- 38 7.07 - 7.70(m, 13H), 8 . 3 0 ( d d ,  lH, J1=8.0 H z ,  

J2=1.5 Hz) 
- 3 9  2 . 2 9 ( s ,  3H), 3 . 7 2 ( s ,  SH), 7.12 - 7 .51(m,  7H) 

1 

8.05(d, lH, 5.8.5 Hz)  

- 40 2.28(s, 3H),  3 . 6 8 ( ~ ,  SH), 6.63 - 7.53(m, 7H), 
12.74(s, O H )  

- 41 3.76(s, SH), 7.16 - 7.45(m, 12H), 8.15(d, lH, 
J .15.1)  

( i n t e r n a l  s t a n d a r d  T M S ,  2 = 0 . 0  ppm) a t  room t e m p e r a -  

t u r e .  Mass s p e c t r a  were  measured  w i t h  a V G  a p p a r a t u s .  

S t a r t i n g  m a t e r i a l s  1 - 4 and  17 - 21 were  s y n t h e s i z e d  

a c c o r d i n g  t o  known p r o c e d u r e s .  
14-10 

S y n t h e s i s  of  0 -Ary l  d i r n e t h y l . t h i o c a r b a m a t e s  5 - 6 and 

2 2  - 26 - 
A m i x t u r e  of  compounds 1 - 4 and 17 - 21 (10 

mmol ) ,  d i m e t h y l t h i o c a r b a m o y l  c h l o r i d e  ( 2 0  mmol ) ,  1,4- 

d i a z a b i c y c l o p , 2  ,2]octane ( 2 0  mmol) , and  a n h y d r o u s  
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ISOFLAVONES WITH UNSUBSTITUTED RING A 1745 

N,N-dimethylformamide (30 m l )  was stirred at room 

temperature f o r  2 h ,  then poured into 5% hydrochloric 

acid (300 ml). The precipitate was filtered off, washed 

free of acid, and crystallized from methanol to afford 

compounds 5 - 5 and 22 - 26. 

Preparation of S-Aryl dimethylthiocarbamates 9 - 12 and 
- 21 - 2 

Compounds 2 - f? and 22 - 2h (In rnmol) were dis- 

solved in N,N-dinethylaniline (30 m l )  and refluxed for 

1 h ,  then poured into 10% hydrochloric acid (300 ml). 

The precipitate was filtered off, washed free of acid 

and crystallized from methanol to obtain substances 

2-Hydroxydeoxybenzoins 13 - 16 
A mixture of substances 9 - 2 (5.0 mmol), Raney 

nickel (10.0 g ) ,  and ethanol ( 1 0 0  m l )  was stirred at 

r n o m  temperature f o r  1 h ,  the solid material filtered 

off, the solvent evaporated, and the residue purified 

by column chromatography to yield crystalline products 

- 1 3  - 16. 

General Procedures for the Preparation of Isoflavones 

- 32 - 30 
a./ A mixture of 2-hydroxydeoxybenzoins 13 - 16 

(0.1 g ) ,  anhydrous pyridine (5.0 ml), anhydrous tri- 
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1746 LEVA1 AND SEBOK 

T a b l e  2 

Mass  s p e c t r o s c o p i c  d a t a  o f  c o m p o u n d s  p r e p a r e d  

Compound m/z ( %  r e l a t i v e  i n t e n s i t y )  

5 

6 
- 
- 

7 - 

10 - 

11 - 

1 2  - 

1 3  

1 4  
- 
- 

1 5  

1 6  
- 
- 

2 2  

2 3  

24  

- 
- 
- 

25 

2 6  

27  

2 8  

2 9  

- 
- 
- 
- 
- 
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ISOFLAVONES WITH UNSUBSTITUTED RING A 

T a b l e  3 c o n t i n u e d  

1747 

C o m p o u n d  m / z  ( %  r e l a t i v e  i n t e n s i t y )  

3 0  

3 1  

3 2  

- 
- 
- 

3 3  - 

3 4  - 

3 5  - 

3 6  - 

37 - 

3 8  - 

3 9  - 

4 0  - 

4 1  - 

e t h y l o r t h o f o r m a t e  ( 5 . 0  m l ) ,  a n d  p i p e r i d i n e  ( 0 . 5  rnl) 

w a s  r e f l u x e d  for 8 h ,  p r o u r e d  o n t o  i c e  a n d  a c i d i f i e d  

w i t h  h y d r o c h l o r i c  a c i d .  T h e  p r e c i p i t a t e  w a s  f i l t e r e d  

o f f ,  w a s h e d  f r e e  o f  a c i d  a n d  c r y s t a l l i z e d  f r o m  m e t h a n o l  

t o  a f f o r d  i s o f l a v o n e s  32 - 35. 
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1748 LEVA1 AND SEBOK 

b./ Substances 27 - )1 (5.0 mmol) were treated 

with Raney nickel (10.0 g)  as described for compounds 

- 9 - 12 to obtain white crystall.ine materials 32 and 
- 3 5  - 38. 

7-Mercaptoisoflavones 2 - 41 
Compounds 29 - 2 were refluxed in 10% methanolic 

potassium hydroxyde solution (50 m l )  for 30 min, then 

the solvent evaporated under reduced presstire. The 

residue was triturated with water (100  ml) a n d  ex- 

tracted with diethyl ether (100 ml). The aqueous phase 

was acidified with hydrochloric acid, the precipitate 

filtered off, washed free o f  acid, and crystallized 

from methanol to yield compounds 39 - 41. 
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