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REACTION OF CHROMONE EPOXIDES. I 

REACTION OF 2,3-EPOXYISOFLAVONE WITH ALKYLAMINES 

a  a 
i c h i r o  ~okoe*>Kumiko Nakanura  , Kyoko H i g u c h i  , Y o s h i a k i  s h i r a t a k i a ,  

a Manki S a m a t s u  , and  E i r o s h i  Miyamae 
b  

b 
F a c u l t y  o f  P h a r m a c e u t i c a l  s c i e n c e s a  a n d  F a c u l t y  o f  S c i e n c e s  , 

J o s a i  U n i v e r s i t y ,  K e y a k i d a i ,  S a k a d o ,  S a i t a m a  350-02,  J a p a n  

A b s t r a c t -  The r e a c t i o n  o f  2 , 3 - e p o x y i s o f l a v a n e  ( 1 )  w i t h  p r i m a r y  a l k y i -  
h 

a m i n e s  gave  2  -hydroxy-[l-phenyl-l-(N-farmyi)aikyiamino]acetaphenones (2a-  
lu"r 

d ) ,  whose s ~ r u c t u r e s  were  d e t e r m i n e d  on t h e  b a s i s  o f  s p e c t r o s c o p i c  p r o p e r t i e s  
"" 

a n d  X-ray C r y s t a l l o g r a p h i c  a n a l y s i s  f a r  N-propyl  d e r i v a t i v e  ( 2 ~ ) .  
%h 

Donne lYL r e p o r t e d  t h e  f a c i l e  s y n z h e s i s  o f  chromone e p o x i d e s  a n d  t h e i r  a c i d - c a t a l y s e d  

r e a r r a n g e m e n t  r e a c t i o n .  These  e p o x i d e s  c a n  a l s o  be  r e g a r d e d  a s  b e i n g  a t t a c k e d  by 

2  
o t h e r  n u c l e o p h i l e s  . I n  t h i s  c o n m u n i c a t i a n  we r e p o r t  t h e  f o r m a t i o n  of u n e x p e c t e d  

p r o d u c t s  on t h e  f o r m a l  l , 2 - s h i f t  o f  CHO g r o u p  r e a r r a n g e m e n t  r e a c t i o n  of 2,3-enoxy- 

i s o f l a v o n i  ( 1 )  w i t h  p r i n a r y  a l k y l a m i n e s .  
Z 

To a s o l u t i o n  o f  2 , 3 - e p o x y i s o f l a v o n e  ( 1 )  i n  C H 2 C 1 2  was a d d e d  an  e x c e s s  40% MeNH2 
"" 

s o l u z i o n  a n d  t h e  m i x t u r e  was s t i r r e d  f a r  2  h a t  room t e m p e r a t u r e  t o  g i v e  compound 

2 a  a s  c o l o r l e s s  n e e d l e s ,  m.p 89-91° ,  i n  ca. 30% y i e l d .  The I R  s p e c t r u m  of  2 a  showed 
%"" h\ 

t h e  p r e s e n c e  of c h e l a t e d  h y d r o x y l  a n d  c a r b o n y l  g r o u p s  (3400 a n d  1 6 5 0  cm- l )  a n d  N- 

1 f o r m y l  g r o u p  ( 1 6 8 0  cm- ) . The UV s p e c t r u m  o f  2 a  i n  MeOH h a s  maxima a t  2 5 9  a n d  332 
%-u 

nrn ( c = 9 . 4 5  x l o 3  and  4 .20 x l o 3 )  a n d  t h e s e  were s h i f t e d  t o  379 nn ( E = 5 . 4 0  x 1 z 3 )  

by  t h e  a d d i t i o n  of KOH s o l u t i o n .  The l ~ - ! ~ ~ ~  s p e c t r u n  o f  2 a  showed t h e  s i g n a l s  due 
2% 

t o  M-nethyl  p r o t o n s  a t  6 2 .86  ( s ,  3H), N-Tormyl p r o t o n  a t  6 e . 2 6  ( s ,  l H ) ,  c h e l a t e d  

h y d r u x y l  p r o t o n  a t  6 1 1 . 9 5  ( s ,  lE; d i s a p p e a r e d  by t h e  a d d i t i o n  o f  D20) ,  a n d  n i n e  

a r o n a t i c  a n d  one  b e n z y l i c  p r o t o n s  a t  6 6 . 6 4 - 7 . 6 1  ( n ,  10H) ppm. I n  a d d i t i o n  t o  

t h e s e  s i g n a l s  same small p e a k s  due  t o  t h e  r o t a t i o n a l  i s o m e r  o f  t h e  a n i d e  g r o u p  were 

o b s e r v e d .  The m o l e c u l a r  c o m p o s i t i o n  was d e t e r m i n e d  as  C16H15N0 by h i g h  r e s o l u t i o n  
3 

3  mass s p e c t r o m e t r y  a n d  e l e m e n t a l  a n a l y s i s  . 

O t h e r  r e a c t i o n  p r o d u c t s  ( 2 b - d )  ( T a b l e  1 )  a l s o  had  s imi la r  s p e c t r a l  p r o p e r t i e s  t o  2 a .  
%"" % %"" 

To d e t e r m i n e  t h e  s t r u c t u r e  o f  2 ,  X-ray c r y s t a l l o g r a p h i c  a n a l y s i s  o f  2 c  ( R = n - p r o p y l )  ". h% 

was u n d e r t a k e n .  

The c r y s t a l  u s e d  f o r  X-ray a n a l y s i s  had  a d i m e n s i o n  o f  c a .  0 . 1 8  x 0 .15  x 0 . 1 5  mm. 



C r y s t a l  d a t a  a r e  :C18HlgN03=297.34, m o n o c l i n i c ,  space g r o u p  a = 2 6 . 8 8 4 ( 3 ) ,  

b = 2 2 . 6 4 0 ( 5 ) ,  c = 9 . 4 6 5 ( 2 )  , ~ = 3 3 . 6 9 ( 6 ) . ,  Z=8,  Dx-1.236. A t o t a l  o f  2375 u n i q u e  

r e f l e c t i o n s  h a v i n g  Fo> 3 o ( F o )  were  m e a s u r e d  on R i g a k u  AFC-5 d i f f r a c t o m e t e r  u s i n g  

g r a p h i t e - n o n o c h r o m a t e d  Cu-Ka r a d i a t i o n .  The s t r u c t u r e  was solved by t h e  d i r e c t  

II 
method a n d  by u s i n g  MULTAN s y s t e m ' .  The r e f i n e m e n t  o f  a t o m i c  p a r a m e t e r s  were  

c a r r i e d  o u t  by b l o c k - d i a g o n a l  l e a s t  s q u a r e s  c a l c u l a t i o n s i .  The f i n a l  R  v a l u e  was 

0 . 0 7 1 5 .  The m o l e c u l a r  s t r u c t u r e  o f  2 c  a n d  t h e  y i e l d s  o f  2  were shown i n  F i g .  1 
""% n, 

a n d  T a b l e  1. 

From t h i s  s t r u c t u r e ,  i t  i s  c l e a r  t h a t  t h e  a b n o r m a l  low f i e l d  s h i f t  o f  b e n z y l  p r o t o n  

i s  due  t o  t h e  a n i s o t r o p i c  e f f e c t  0:' 11-formyl g r o u p  which  i s  i n  c l o s e  p r o x i m i t y  

The t e n t a t i v e  mechanism o f  t h e  f o r m a t i o n  of 2 was shown i n  Chart 1. The e p o x i d e  (1) 
"" "L 

was a t t a c k e d  by a l k y l a m i n e s  a t  a - p o s i t i o n  ( 3 - p o s i t i o n  an  c h r o n o n r  r i n g )  a n d  o p e n e d  

6 t o  g i v e  (A) , followed by t h e  r e a r r a n g e m e n t  to 2  t h r o u g h  t h e  i n t e r m e d i a t e  ( 3 ) .  
"" 2. n. 

Chart 1 .  
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