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THE REVISED STRUCTURE OF THE THERMAL REARRANGEMENT PRODUCT OF 
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4-BENZYLIDENEAMINO-3 -METHYL-5 -STYRYLISOXAZOLE 
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u n i v e r s i t h  d i  P a v i a ,  V i a  T a r a m e l l i  1 6 ,  2 7 1 0 0  P a v i a ,  I t a l y  

A b s t r a c t  - I t  h a d  b e e n  c l a i m e d  t h a t  t h e  t h e r m a l  r e a r r a n g e m e n t  

o f  4 - b e n z y l i d e n e a m i n o - 3 - m e t h y l - 5 - s t y r y l i s o n l  g a v e  an i s o x a -  

z o l o - p y r i d i n e .  T h i s  p r o d u c t  was r e i n v e s t i g a t e d  a n d  shown t o  b e  

4 - c i n n a m o y l - 5 - r n e t h y l - Z - p h e n y l i m i d a r o l e ,  c o n f i r m e d  b y  X - r a y  ana- 

l y s i s .  A m e c h a n i s m  o f  f o r m a t i o n  i s  h e r e  p r o p o s e d ,  i n v o l v i n g  t h e  

c l e a v a g e  o f  t h e  i s o x a z o l e  N-0 b o n d .  

A  r e c e n t  p a p e r  b y  an I n d i a n  g r o u p 2  r e p o r t e d  t h a t  4 - b e n z y l i d e n e a m i n o - 3 - m e t h y l - 5 -  

s t y r y l i s o x a z o l e s  u n d e r g o  a t h e r m a l  r e a r r a n g e m e n t  t o  5,6-dlaryl-3-methyl-4,5-dlhy- 

d r o i s o ~ a z o l o  4.5 b  p y r l d l n e s  t h r o u g h  w h a t  was c l a i m e d  t o  b e  t h e  f i r s t  e x a m p l e  o f  [ - 1  . .  

e l e c t r - ~ c y c l i ~  r i n g - c l o s u r e  o f  an a z a - 1 , 3 , 5 - h e x a t r i e n e  d e r i v a t i v e  (Scheme 1 ) .  

Scheme 1 

Some o f  o u r  r e s u l t s  on t h e  t h e r m a l  r e a r r a n g e m e n t  o f  4,5-diarylideneaminoi5oxa~o- 

l e s 3  s u g g e s t e d  t h a t  t h e  p a t h w a y  p r o p o s e d  i n  Scheme 1 m i g h t  b e  w r o n g  s i n c e  t h e r -  

m a l  r e a r r a n g e m e n t s  i n v o l v i n g  an i s o x a z o l e  r i n g  u s u a l l y  t a k e  p l a c e  w i t h  t h e  c l e a -  
4-6 

" a g e  o f  i t s  N-0 bond .  
7 

T h u s  4 - b e n ~ y l i d e n e a m i n 0 - 3 - m e t h y 1 ~ 5 - s t y r y l i s o x 0 1  (a was s i n t h e s i r e d  and r e -  

f l u x e d  e i t h e r ?  h i n  d i p h e n y l  e t h e r 2  o r  7 d a y s  i n  x y l e n e .  U n d e r  b o t h  e x p e r i m e n t a l  

c o n d i t i o n s ,  t h e  same produc t&,was i s o l a t e d  (mp 2 1 I 0 C ,  r e f 2  212°C1 i n  60% y i e l d  

f r o m  x y l e n e  b y  s i m p l e  c o o l i n g .  
-1 

The  I R  s p e c t r u m  ( K B r ) ,  a l o n g  w i t h  NH a b s o r p t i o n  a t  3 4 0 0  crn , showed a s t r o n g l y  



c o n j u g a t e d  c a r b a n y l  g r o u p  a t  1 6 5 8  cm-I .  The 'H-NMR s p e c t r u m  (CDC1 ) showed a me- 
3 

t h y 1  s i g n a l  a t  2 .75 6  1 3 H ) ,  a  b r o a d  NH a t  9 . 5 6  ( I H ,  made t o  d i s a p p e a r  by  s h a k i n g  

w i t h  d e u t e r i u m  o x i d e )  and 1 2  p r o t o n s  i n  t h e  a r o m a t i c  r e g i o n .  Among t h e s e  p r o t o n s  

an AB s y s t e m  i s  d i s c e r n i b l e  (2H - 7.81 and  7.88 8 ;  J = 1 5 . 8  H z ) ,  w h i c h  is c l e a r l y  

due t o  a s t r o n g  d e s h i e l d e d  v i n y l  g r o u p  i n  t h e  t r a n s  c o n f i g u r a t i o n .  

From t h e s e  d a t a  and t a k i n g  i n t o  a c c o u n t  t h a t  t h e r m a l  r e a r r a n g e m e n t  o f  3 - m e t h y l -  

5-phenyl-4-phenylazoisoxazole gave 4-benroyl-5-methyl-2-phenyl-1,2,3-tria~ole, 9  

we b e l i e v e  t h a t z i s  4 - c i n n a m o y l - 5 - m e t h y l - 2 - p h e n y l i m i d a z o l e  and  n o t  an i s o x a r o l o -  

p y r i d i n e .  T h i s  s t r u c t u r e  was s t r o n g l y  s u p p o r t e d  by  s i m p l e  c a t a l y t i c  h y d r o g e n a t i o n  

o f ; L  l C / P d  10%. E tOHI .  A t  room t e m p e r a t u r e  and p r e s s u r e ,  w i t h i n  a few m i n u t e s ,  

5-methyl-2-phenyl-4-~-pheny1pr0piony1imidazole (A) was o b t a i n e d  i n  a q u a n t i t a t i -  
1 0  

v e  y i e l d  (Scheme 2 ) .  

Scheme 2  

F o r  an unambiguous s t r u c t u r a l  a s s i g n m e n t , & w a s  s u b j e c t e d  t o  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 .  The c r y s t a l  d a t a  were  as f o l l o w s :  Z=4 C H N 0 , MW=288.4, d.1.24 

-3 [ I 9  I6 2 1  
Q cm , l i g h t  y e l l o w  c r y s t a l s ,  space  g roup  P 2  / c ,  a = 9 . 7 3 8 ( 2 ) ,  b = 1 6 . 4 9 7 ( 2 ) ,  c=9.671 
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1 2 )  A ;  P = Q 6 . 6 3 ( 1 I 0 .  The c r y s t a l  had d i m e n s i o n s  o f  0 . 5 5 ~ 0 . 8 0 ~ 0 . 8 0  mm. I n t e n s i t i e s  

f o r  p a i r s  o f  s y m m e t r y - r e l a t e d  r e f l e c t i o n s  w e r e  c o l l e c t e d  w i t h  a P h i l i p s  PW 1100  

c o m p u t e r - c o n t r o l l e d  f o u r - c i r c l e  d i f f r a c t o m e t e r  a t  room t e m p e r a t u r e  u s i n g  mono- 

c h r o m a t i r e d  MoKo r a d i a t i o n  (A= .7107  8 ) .  I n t e n s i t i e s  w e r e  c o r r e c t e d  f o r  L o r e n t r  

and p o l a r i z a t i o n  f a c t o r s  and an e m p i r i c a l  a b s o r p t i o n  c o r r e c t i o n  i n  t h e  r a n g e  1 . 0 -  

1 .2  was a p p l i e d . 1 2  A f t e r  a v e r a g i n g ,  o u t  o f  2730 i n d e p e n d e n t  r e f l e c t i o n s ,  c o l l e c t e d  

up t o  28=50° ,  o n l y  1 9 7 0  w i t h  I ) 3 o I I l  were  p r o c e s s e d .  The R f a c t o r  be tween  e q u i v a -  

l e n t  i n t e n s i t i e s  was 4.9%. The s t r u c t u r e  was solved by  M U L T R N , ' ~  and a n i s o t r o p i -  

c a l l y  r e f i n e d  by  l e a s t - s q u a r e s ,  w i t h  no w e i g h t s .  A l l  t h e  1 6  h y d r o g e n  atoms were  

d e t e c t e d  i n  t h e  f i n a l  A F - F o u r i e r  map. The o b s e r v e d  c o o r d i n a t e s  f o r  a l l  h y d r o g e n s ,  

t a k e n  f r o m  AF,  w e r e  i n s e r t e d  and o n l y  t h e i r  i s o t r o p i c  t h e r m a l  f a c t o r s  r e f i n e d .  The 

f i n a l  R was 3 .88% (R=5.4% f o r  a l l  r e f l e c t i o n s ) .  S c a t t e r i n g  f a c t o r s  w e r e  t h o s e  li- 

s t e d  i n  t h e  I n t e r n a t i o n a l  T a b l e s  f o r  X - ray  crystal lo graph^.^^ The r e s u l t s  o f  t h e  

r e f i n e m e n t  a r e  shown i n  t h e  F i g u r e  w h i c h  d e p i c t s  t h e  20% p r o b a b i l i t y  e l l i p s o i d s .  
1 5  

Bond l e n g t h s  and  a n g l e s  a r e  r e p o r t e d  i n  t h e  T a b l e .  
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The v i n y l  i m i d a r o l y l  k e t o n e  s y s t e m  i s  l a r g e l y  p l a n a r  b u t  b o t h  p h e n y l s  a r e  s i g n i -  

f i c a n t l y  t w i s t e d .  I n  t h e  s o l i d  s t a t e  t h e  t a u t o m e r i c  f o rm o f  i m i d a z o l e  i s  f r o z e n  

b y  a n i t r o g e n - n i t r o g e n  i n t e r m o l e c u l a r  h y d r o g e n  bond 1 ~ 2 l ~ . . H 3 8 - N 2 0 = 2 . 9 7 6 ( 2 )  81,  
as shown i n  F i g u r e  w h i c h  r e p r e s e n t s  t h e  s e q u e n c e  o f  h y d r o g e n  bonds i n v o l v e d  i n  

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

T a b l e  - Band l e n g t h s  and a n g l e s  ( d e v i a t i o n s  s t a n d a r d  i n  p a r e n t h e s e s ) .  



The  t h e r m a l  r e a r r a n g e m e n t  o f & c a n  b e  r a t i o n a l i z e d  b y  a  s e q u e n c e  i n v o l v i n g  hamo- 

l i t i c  c l e a v a g e  o f  t h e  i s o r a r o l e  N-0 b o n d  t o  p r o d u c e  an i n t e r m e d i a t e Q w h i c h  c l o -  
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