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A NOVEL SYNTHESIS OF BENZOPYRANYL ISOXAZOLINES : 

CYCLOADDITIUN REACTICN OF CHROEONE NITHILE OXIDE 

* 
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R e g i o n a l  R e s e a r c h  L a b o r e t o r y ,  J o r h a t  7@S 0 0 6 ,  I n d i a  

A b s t r i c t  - A new n i t r l l s  o x i d e  s u c c e s s f u l l y  p r e p a r e d  

f r o m  3  - f o r m y l ~ h r ~ m o n e  i s  i l l u s t r E t e d  by r e a c t i n g  i t  

w l t h  a u a r l e t y  of  a l k e n e s  t o  a f f o r d  n o v e l  b e n z n p y r a n y l  

i s o x e r o l i n e s .  

Chramone c i s e m i s t r y  c o n t i n u e s  t o  b e  a n  a r e a  o f  i n t e n s i v e  investigations b e c a u s e  

1 
o f  s y n t h e t i c  c o r n p l ~ x i t i e s  , n a t u r a l  occurrnnce2 a n d  d i v e r s e  t y p e  o f  b l ~ l o g i c a l  

a c t i v i t y 3  a s s o c i a t e d  w i t h  t h l s  c l a s s  o f  com2ounds. H o w e v e r  t h e  r e a c t l a n s  o f  

ch romone  d e r j u a t i u e s  u i t h  n i t r o g e n  n u c l E o p h i l e s  are  c o m p l i c a t e d  b e c a u s e  chrornone  

s k e l e t o n  p r o v i a a s  t w o  p o t e n t i a l  s i t e s  o f  a t t a c k .  R e a c t i o n  o f  ch r cmons -3 -ca rboxy -  

l i c  a c i d  w i t h  h y d r o x y l a m i n s  was r e p o r t e d 4  t o  g i v e  o x a z a p i n e  wh ich  h a s  b e e n  

r e c e n t l y  r e v i s e d 5  t o  be 5 - ( 2 - h y d r o x y p h e n y l ) i s o x a z ~ L e .  Here ua r e p o r t  t h e  r e a c t i o n  

of  h y d r o x y l a m i n e  w i t h  3 -Po rmy lch romone  (I-) which  o f f e r s  t h r e e  p o t e n t i a l  s i t e s  o f  

a t t a c k ,  8 . ~ .  C - 2  P o s i t i o n ,  c a r b o n y l  g r o u p  a n d  t h e  f c r m y l  g r o u p ,  a n d  s u c c e s s f u l  

p r u d u c t j o n  o f  t h e  a l d o x i m e  wh ich  a F f o r d  a c c e s s  t o  a n o v e l  n i t r i l e  o x i d s .  

The  f o r m a t i o n  of  ch romone  m i m e  (2) uas f a c i l e  a n d  c o u l u  be  r s a d i l y  o b t a i n e d  

by r e a c t i n g  3 - f o r m y l c h r a m o n e  (I-) u i t h  h y d r o x y l a m i n e  h y d r o c h l o r i d e  and 

u s i n g  s o d i u m  a c e t a t e  i n  e t h a n o l - u e t e r  i n  good y i ~ l d  w i t h o u t  t h s  f o r m i t i c n  of 

a n y  s i d e  p r o d u c t s  or  t h e  r u p t u r e  o f  t h e  c h r o m o n e  u n i t  i t s e l f .  

A r o m a t i c  n i t r l l s  o x i d e s  a r e  u s u a l l y  g e n E r a t e d  i n  sit" v i a  d e h y d r o h a l o g e n a t i o n  o f  

t h e  c o r r e s o o n d i n g  a l p h a  h a l o a l d o x i n i a s .  The  u s u a l  t h r e s  ways of  p r c d u c i n g  a l p h a  

h a l o a l d o x i m e s  c o u l d  not  b e  s u c c e s s f u l  i n  t h e  p r e s e n t  case6 .  B r o m i n a t j o n  w i t h  

N-b romosucc in i rn ide  ( ~ 8 5 )  i n  c a r b o n  t e t r a c h l o r i d e  as t h e  s o l v s n t ,  was n e i t h e r  

s u c c e s s f u l  ( t l c  showed a l a r g e  number of p r o d u c t  f o r m a t i o n ) .  The  u s e  o f  NBS i n  



OmF a t  l ow  t e m p e r a t u r e  ( 0  t o  - 1 0 ' ~  ) s u c c s s s f u l l y  gave u s  t h e  d e s i r e d  a l p h a  

b romoa ldox ime  (3)  which  is  u s e d  i n  t h e  f o l l o w i n g  c y c l o a d d i t i o n  r e a c t i o n s  f o r  

t h e  i n  s i t u  g e n e r a t i o n  o f  t h e  n i t r i l e  o x i d e .  

1 NBS i n  UNF 

0 0 

d r y  ethsr Br 

( 4 )  ( 3  

d i p a l a r o p h i l e s  

A m i x t u r e  o f  ch romone  ox ime  (2)  and NBS (2  equiv ) i n  d r y  OAF was a l l o w e d  t o  

r s e c t  a t  - 1 0 ' ~  a n d  t h e n  t h e  t s m p e r a t u r s  was  s l l o w s d  t o  a n d  was k e p t  a t  t h i s  

t e m p e r a t u r e  f o r  a d d i t i o n a l  30 min.  The  r e a c t i o n  m i x t u r e  was d i l u t e d  w i t h  d r y  

e t h e r  ( h a l f  t h e  volume o f  ONF) a n d  s o l u t i o n  o f  a c r y l o n i t r i l e  a n d  t r i e t h y l a m i n e  

( e a c h  i n  s q u i m o l a r  p r o p o r t i o n  t o  2) i n  d r y  e t h e r  was a d d e d .  The  r e a c t i o n  was 

f u r t h e r  s t i r r e d  f o r  a d d i t i o n a l  t i m e  a t  room t e m p e r a t u r e  u n t i l  a c r y l o n i t r i l e  
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2 T a b l e  1 : m i c r o a n a l y t i c a l  d a t a  of' A -1soxazo1ines ( 5 a -  f )  and  (6a  - b )  

Compd. O i p o l s r o p h i l s  y i e l d a  Mpb M o l e c u l a r C  A n a l y s i s  6 
R R ' ( 1 6 )  (OC) f o r m u l a  C a l c u l a t e d  ( Found ) 

C H N 

a Y i e l d  o f  pu re  p r o d u c t s  i s o l a t e d  b y  s i l i c a  g e l  co lumn c h r o m a t o g r a p h y .  

b U n c o r r e c t e d ,  rneasurhd w i t h  a B u c h i  a p p a r a t u s  i n  open c a p i l l a r j e s .  

New compounds ; s a t i s f a c t o r y  m i c r o a n a l y s e s  obtained. 

T a b l e  2 : S p e c t r a l  d a t a  o f  a 2 - i s o x a z o l i n e s  ( 5 a -  P) and  ( 6 a -  b )  

Compd. I .R. ( K B r ) a  MS (fi*)b 'H 6 ( 60 MHz, ~ 0 ~ 1 ~ ) ~  
(cm-1) m/z 

5 a  2130,1650, 2 4 0  3.65-3.80(2H, dd ) ,  4.85-5.05(1H, m ) ,  
1625,1600 6.70-7.75(&H, m, a r o m a t i c ) ,  7.95(1H, 9 ) .  

5 b  1675,1650, 291 3.60-4.00 2H, dd ) ,  5.50-5.90(1H, m), 
1610,1575 7.20-8.20 9H, m, a r o m a t i c ) ,  8.50(1H, 9 ) .  

5 c IE70,1650, 305 

t 
1.65(3H, 3). 3.65-4.05(2H, d d ) ,  5.65-5.85 

1615,1565 (IH, m ) ,  7 . 1 5 - 8 . 1 5 ( 8 ~ ,  rn, a r o m a t i c ) ,  B . d 5 ( 1 ~ ,  s ) .  

5d  1655,1630, 308 3.00-3.95 4H, m ) ,  4.90-5.15(1H, m ) ,  
1605,1575 7.30-8.35 4H, r n ,  a r o m a t i c ) ,  8,55(1H, s ) .  

58 1650,1625, 

t 
257 2.30(3H, s ) ,  3.55-3.90(2H, dd ) ,  4.70-5.20 

1605,1580 ( IH,  m ) ,  7.21-8.20(4H, m ) ,  8 . 4 0 ( 1 ~ ,  s ) .  

5 f  1660,1625, 360  5.20-5.90(ZH, m ) ,  7.22-8.10(4H, m, a r o m a t i c ) ,  
161C,1575 8 . 3 5 ( 1 ~ ,  5 ) .  

6a 1655,1625, 2 89 7.20-8.15(10H, rn, a r o m a t i c  and o l e f i n i c ) ,  
1600,1575 8 . 4 0 ( 1 ~ ,  3). 

6 b  1650,1620, 365 7.15-8.00(14H, m, a r o m a t i c ) ,  
1605,1575 8 . 3 5 ( 1 ~ ,  s ) .  

a Recorded  on P e r k i n - E l m e r  2378  I n f r a r e d  s p e c t r o m e t e r .  

Reco rded  on a RE1 NS-30 s p e c t r o m e t e r .  

Reco rded  on V a r i a n  T 6 0  s p e c t r o m e t e r .  



was a l l  consumed ( c h e c k e d  v i d e  t l c ) .  The  h y d r o t y t i c  work  u p ,  s x t r a c t i o n  w i t h  

d i c h l o r o m E t h a n e  a n d  co lumn  c h r o m a t o g r a p h y  o f  t h e  c o n c e n t r z t e d  s o l u t i o n  a v e r  

s i l i c a  g e l  g a v e  (2) i n  65$ y i e l d ,  mp 1 6 8  - 1 6 9 ~ ~ .  T h e  r e a c t i o n  o f  ch rumone  n i t r i l e  

o x i d e  (f?) g e n e r a t e d  i n  s i t "  as a b o v e  w i t h  a v a r j e t y  o f  o l e f i n i c  d i p o l a r o p h i l s s  

2 .  g a v e  t h e  c n r r e s p o n d i n g  L\ - 1 s o x a z o l i n e s  (x) a n d  (Ubj i n  good y i e l d s  

(Scheme 1  a,nd T a b l e  1  a n d  2 ) .  I n  a l l  t h e  c a s e s  r e p o r t e d  h e r e  t h e  r e a c t i o n  was 

c o m p l e t e l y  r E g i o s p e c i f i c  a n d  t h e r e  was no e v i d e n c e  f o r  t h e  formation of  a n y  o t h s r  

o r n d u c t s  a r i s i n g  f r o m  d i m e r i s a t i o n ,  1 , s - s l e c i r o c y c l i s a t i o n  o r  s e l f  c o n d e n s a t i o n  

o f  t h e  d i p o l e .  The  s t r u c t u r e s  o f  t h e s e  c y c l o a d d u c t s  a r e  f u l l y  c o r r o b o r a t e d  by 

t h e  s p e c t r a l  a s  w e l l  a s  e l e m e n t a l  a n a l y s e s .  
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