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E L E C T R O N I C  INTERACTIONS IN HETEROCYCLIC 
COMPOUNDS: 2-SUBSTITUTED BENZOXAZOLES.  

J.M.ANGELELL1 and J . C . P O I T E  

F a c u l t 6  d e s  S c i e n c e s  e t  Techniques  de Saint-JerCirne 
C e n t r e  de S p e c t r o s c o p i e  M o l e c u l a i r e  e t  L . A  126 de 
Chimie M o l g c u l a i r e  e t  P e t r o l C o c h i m i e ,  
13397 MARSEILLE CEDEX 1 3 , F r a n c e .  

ABSTRACT 

The d e t e r m i n a t i o n  of  a va lence-bond model f o r  t h e  

VC=,  v i b r a t i o n  i n  2 - s u b s t i t u t e d  b e n z o x a z o l e s  i s  p o s s i b l e  
u s i n g  a q u a n t i t a t i v e  metho.d,based on i n t e g r a t e d  i n f r a r e d  
i n t e n s i t i e s .  

By comparison w i t h  t h e  p a r e n t  compounds ,Z-subs t i tu -  
t e d  b e n z o t h i a z o l e s , w e  a r e  a b l e  t o  conclude  t h a t  t h e  e l e c -  
t r o n i c  i n t e r a c t i o n s  i n  b e n z o x a z o l e s  may conduct  t o  s i m i l a r  
c o r r e l a t i o n s  t h a n  t h o s e  a l r e a d y  d e s c r i b e d  f o r  b e n z o t h i a z o -  
les. 

INTRODUCTION 

The a t t r i b u t i o n  o f  t h e  v C.N~keleton v i b r a t i o n  i n  
2 - s u b s t i t u t e d  b e n z o t h i a z o l e s  h a s  been a l r e a d y  c o n f i r m e d ( 1 ) .  
I t  was t h e n  p o s s i b l e  t o  d e f i n i t e  a va lence-bond model f o r  
r e s o n a n c e  i n t e r a c t i o n s  i n  t h e s e  componads ( 2 ) , t h r o u g h  c o r r e -  
l a t i o n s  w i t h  HAMMETT's a c o n s t a n t s ( 3 )  .We i n t e n d  h e r e  t o  
compare t h e  VC=N i n t e n s i t i e s  o f  t h e  two p a r e n t  compounds. 

EXPERIMENTAL 

2-chlorobenzoxazole  and 2-methylbenzoxazole  a r e  
C O r n m e r c  i a  1 c omp ound s ; 2 -d i l a t  hy 1 amino b en z ox az  01 e and 
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194 ANGELELL1 AND POITE 

2-methoxybenzoxazole a r e  p r e p a r e d  f o l l o w i n g  known methods 
( 4 , s )  0 

A l l  compounds were r e c o r d e d  on a PE 225 s p e c t r o p h o t o -  
meter ,be tween 1650 and 1400 cm-'.The p a t h  l e n g t h  o f  N a C l  
c e l l s  u s e d ( l 5 0  m i c r o n s )  were de te rmined  e x a c t l y  by the 
i n t e r f e r e n c e  method(6) .The a b s o r p t i o n  o f  t h e  s o l v e n t s  
( s p e c t r o s c o p i c  g r a d e  C C 1 4  o r  CHC13) was compensed t o  have 
a r e g u l a r  b a s e  l i n e  i n  t h e  s t u d i e d  s p e c t r a l  range .Concent ra -  
t i o n s  a r e  c a l c u l a t e d  t o  g i v e  an a b s o r p t i o n  w i t h  a maximum 
between 4 0  and 80 %. 

S p e c t r a  a r e  r e c o r d e d  t w i c e  a t  two c o n c e n t r a t i o n s , g i -  
v i n g  an i n t e g r a t e d  i n t e n s i t y  which i s  t h e  a v e r a g e  o f  f o u r  
i n t e g r a t i o n s .  

A= c-' .e- '&.dV (A i n  1-1.mole-1,cm-2) 
c=  c o n c e n t r a t i o n  (mole.1-'1 
e =  p a t h  l e n g t h  (cm) 
a=  o p t i c a l  d e n s i t y  r e l a t i v e  t o  t h e  base  l i n e  

d u = i n t e g r a t i o n  i n t e r v a l  (cm-l)  
A f i v e  s c a l e  e x p a n s i o n  g i v e s  a good p r e c i s i o n  f o r  t h e  

i n t e g r a t i o n  e v e r y  cm-'. 

RESULTS AND DISCUSSION 

The comparison w i t h  t h e i r  s u l f u r  homologous seems t o  
be a good approach  t o  t h e  e s t i m a t i o n  o f  i n t r a m o l e c u l a r  i n t e r -  
a c t i o n s  i n  b e n z o x a z o l e s . I t  would have been p o s s i b l e  t o  i n v e s -  
t i g a t e  t h e  2 - s u b s t i t u t e d  o x a z o l e s , a s  we d i d  f o r  t h e  c o u p l e  
thiazole/benzothiazole(l).However,if t h e  v a l e n c e  bond model 
i s  t h e  same,as  we e x p e c t , i t  i s  more c o n v e n i e n t , i n  a f i r s t  
approach ,  t o  use t h e  "benzot l  compounds. 

p a r a m e t e r s  f o r  benzoxazole  and 2- f1uorobenzoxazole .But  
t h i s  was n o t  p o s s i b l e  f o r  two r e a s o n s :  

s t u d i e d  a r e a ;  

must be  s t o r e d  a t  -1O 'C  a s  a p e t r o l e u m  e t h e r  s o l u t i o n ( 7 ) .  
Table  I g i v e s  t h e  s p e c t r o s c o p i c  d a t a  found f o r  

benzoxazoles  and t h o s e  a l r e a d y  d e s c r i b e d  f o r  b e n z o t h i a -  
z o l e s  (2)  , r e s p e c t i v e l y  d e s i g n e d  a s  BO and BT.  

I n f r a r e d  measurements  f o r  s u b s t i t u t e d  BT compounds 

We would have l i k e d  t o  use  i n  our  c a l c u l a t i o n s  t h e  

a )  Benzoxazole g i v e s  band o v e r l a p p i n g  i n  t h e  

b)  2 - f l u o r o b e n z o x a z o l e  i s  t o o  r e a c t i v e  and 
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TABLE I :  IR DATA FOR 2-SUBSTITUTED.BO AND BT DERIVATIVES 

I 

C=N, 

1578 ' i d ( c )  179 
1526 l i d ( c )  789 

1549 I - -  888 

~- 

l i t t .  

-__ 

97 
806 
- -  

a )  S o l v e n t  CC14 
b )  S o l v e n t  CHC13 
c )  Reference  8 
d )  Reference  2 

ABO 

1480 
2330 
7980 

13370 

J -+ 1 

I 

i 
! 

1650 , 
3050 , 

8670 
14200 

I 

L 

F i g .  1 

R e l a t i o n  ABO = f (ABT) 
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ANGFLELLI AND POITE 196 

have conf i rmed ( 2 )  t h a t  t h e  i n f r a r e d  i n t e n s i t y  A i s  a func-  
t i o n  o f  the(TE resonance  p a r a m e t e r  c o r r e s p o n d i n g  t o  t h e  
2 - s u b s t i t u e n t  (9). 

c o r r e l a t i o n  between Ago  and ART.  Using a l e a s t  s q u a r e  method 
i t  i s  p o s s i b l e  t o  w r i t e  : 

I t  can  be seen  from F i g . 1  t h a t  t h e r e  i s  a l s o  a l i n e a r  

A B O  = 0,96 ABT - 1 , O S  ( r  = 0,999). 

T h i s  r e l a t i o n  was e s t a b l i s h e d  f o r  donor s u b s t i t u e n t s ,  
c o v e r i n g  a la rge@:  s c a l e ,  These e x p e r i m e n t a l  r e s u l t s  show 
t h a t  i n t r a m o l e c u l a r  i n t e r a c t i o n s  i n  2 - s u b s t i t u t e d  benzoxazoles  
a r e  s i m i l a r  t o  t h o s e  i n  2 - s u b s t i t u t e d  b e n z o t h i a z o l e s .  We a r e  
going t o  examine o t h e r  benzoxazoles  t o  d e t e r m i n e  a more gene-  
r a l  r e l a t i o n  (10).  

CONCLUSION 

I R  q u a n t i t a t i v e  methods c o n f i r m  t o  be  a good t o o l  f o r  
e v a l u a t i o n  o f  i n t r a m o l e c u l a r  i n t e r a c t i o n s  i n  benzoheterocy-  
c l i c  sys tems.  
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