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STUDIES ON FURAN DERIVATIVES. XIII.' 

THERMOLYSIS OF METHYL 5 - ( 2 - A Z I D O P H E N 0 X Y ) - 2 - F U R O A T E  

A k i r a  Tanaka*  and  T o s h i n a o  U s u i  

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 ,  J o s a i  U n i v e r s i t y ,  K e y a k i d a i  

1 - 1 ,  S a i t a m a  350-02,  Japan  

A b s t r u c t  - I n  t h e r m o l y s i s  o f  m e t h y l  5 - ( 2 - a z i d o p h e n 0 x y ) - 2  

f u r o a t e ,  t h e  f i r s t  c o n v e r s i o n  o f  t h i s  i n t o  2 - ( 2 - m e t h o x a l y l -  

v i n y 1 ) b e n z o x a z o l e  has  been f o u n d .  

Meth-Cohn and c o - w o r k e r s 2  have  p r o p o s e d  a  new mechan ism on t h e  p y r r o l o [ 2 , 1 - b ] -  

b e n z o t h i a z o l e  f o r m a t i o n s  e m p l o y i n g  p h o t o l y s i s  and t h e r m o l y s i s  o f  2 - a z i d o p h e n y l  

t h i e n y l  s u l f i d e s ,  w h i c h  i n v o l v e s  t h e  c l e a v a g e  o f  t h i o p h e n e  r i n g  t o  a , % - u n s a t u r a t e d  

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

n i t r e n e .  They a l s o  have  emphas i zed  t h e  p r o p r i e t y  o f  t h i s  r i n g  o p e n i n g  mechan ism 

r a t h e r  t h a n  t h e  1 , 4 - c y c l o a d d i t i o n  p a t h w a y  o f  n i t r e n e  a l r e a d y  s u g g e s t e d  i n  o t h e r  

4  r e l a t e d  r e a ~ t i o n s . ~  Jones  and  M c k i n l e y  have  a l s o  assumed s i m i l a r  o , B - u n s a t u r a t e d  

i n d o l e n y l  k e t o n e  i n t e r m e d i a t e s  i n  t h e  d e o x y g e n a t i o n  o f  m - n i t r o p h e n y l - d i - ( 2 -  

f u r y 1 ) m e t h a n e s  t o  g i v e  d i e t h y l  2-alkylfuro[3,2-~]carbazol-5-ylphosphates. 

We now c o n f i r m e d  t h a t  t h e  t h e r m o l y s i s  o f  m e t h y l  5-(2-azid0phenoxy)-2-furoate ( I )  

l e a d s  t o  t h e  f o r m a t i o n  o f  Z - ( 2 - m e t h o x a l y l v i n y l ) b e n ~ o ~ a 1 0 1 e  ( 1 1 )  w h i c h  c o r r e s p o n d s  

t o  a , E - u n s a t u r a t e d  k e t o n e s  ( o r  t h i o k e t o n e s )  as  m e n t i o n e d  a b o v e .  

Compound ( I ) ,  p r e p a r e d  f r o m  m e t h y l  5-(2-ditrophenoxy)-2-furoate1 b y  t h e  u s u a l  

method, '  was a l l o w e d  t o  t h e r m o l y s e  i n  m - d i c h l o r o b e n z e n e  a t  160 -170 '  f o r  3  h r  

u n d e r  n i t r o g e n .  A f t e r  c o o l i n g ,  an e x c e s s  o f  s o l v e n t  was removed and t h e  r e s i d u e  

was c h r o m a t o g r a p h e d  on s i l i c a  g e l ,  e l u t i n g  w i t h  benzene ,  t o  g i v e  11: y i e l d  22%;  

m.p. 131 -136 '  ( f r o m  p e t r o l e u m  b e n z i n ) ;  'H.N.M.R.  6 ( a c e t o n e - d 6 ) :  3 . 8 9  (3H, s ,  CH3).  

7 . 1 0 - 7 . 8 5  (6H. m, benzene r i n g  a n d  v i n y l e n e  H ) ;  I . R .  v ( n u j o l ) :  1725, 1695 (C=O), 

and  1625 cm-' (C=N) ;  mass s p e c t r u m  m/e: 231 ( 4 0 . 5 % ) ,  203 ( 3 3 ) ,  172 ( l o o ) ,  144 ( 8 9 ) ,  

116 ( 2 1 . 7 ) .  and  89  ( 2 3 . 4 ) .  

H y d r o l y s i s  o f  I 1  i n  5% s o d i u m  h y d r o x i d e  s o l u t i o n  gave  3-(2-benzoxazoly1)acrylic 

a c i d  w h i c h  was i d e n t i f i e d  w i t h  a  samp le .  6 

From t h e s e  d a t a ,  t h e  s t r u c t u r e  o f  I 1  was a s s i g n e d  as  2-(2-methoxalylviny1)benr- 



o x a z o l e .  The e l e m e n t a l  a n a l y s i s  o f  I 1  s u p p o r t e d  a m o l e c u l a r  f o r m u l a  o f  C12HgN04, 

Thus, we c o u l d  be o b t a i n e d  t h e  s t a b l e  o , B - u n s a t u r a t e d  k e t o n e  ( 1 1 )  w h i c h  c o r r e s p o n d s  

2 t o  t h e  r i n g  o p e n i n g  i n t e r m e d i a t e  p r o p o s e d  b y  Meth-Cohn e t  a l .  and  a new s y n t h e t i c  

r o u t  f o r  a b e n z o x a z o l e  r i n g  s y s t e m  was a l s o  p r o v i d e d .  More r e c e n t l y ,  a,%- 

u n s a t u r a t e d  k e t o n e  and t h i o k e t o n e  as  m i n o r  components  (-1.5%) were i s o l a t e d  by  

Jones  e t  a 1 . 7  i n  t h e  r e a c t i o n  o f  2-nitrenophenyl-di-(5-t-butyl-2-thieny1)methane. 

Scheme 
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