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Abs t r ac t  - Chloropyridinylenamides can be ea s i l y  conver ted  i n t o  oxazalo- and 

t h i a z o l o  C5, i -b ipyr id ines  by t rea tment  with polyphosphoric a c id  end Lawesson 

r eagen t  r e s p e c t i v e l y .  

Oxazolo- and t h i a z o l o p y r i d i n e s  are a c l a s s  of condensed h e t e r o c y c l i c  compounds which are i n t e r e s -  
1 t i n g  owing t o  t h e i r  a n a l g e s i c ,  a n t i p y r e t i c  and anti inflammatory p r o p e r t i e s  . Such compounds and 

p a r t i c u l a r l y  t h e  2-aryl  d e r i v a t i v e s  can be prepared by only  a few methods, mainly by r e s c t i n g  
1 aminohydroxy- and aminomercaptopyridines with a romat ic  a c id s  or anhydr ides  . 

We wish t o  r e p o r t  i n  t h i s  paper a novel  and canvenient  method f o r  t h e  p r epa ra t i on  of onazolo- and 

t h i a z o l o  C5.4-blpyridines f r o m  N-(2-chloro-3- pyr id iny1)ary lamides  (2) : 

H 

These compounds (1) are r e a d i l y  a c c e s s i b l e  v i a  Schotten-Baumann r e a c t i o n  between 2-chloro 

3-aminopyridine and an a p p r o p r i a t e  a c id  c h l o r i d e .  

Treatment of my lamides  (A) by a s u l f u r a t i n g  agent  does not  l e a d  t n  t h e  cor responding  th ioamides  

(2) but g i v e s  spontaneous ly  t h e  2-arylthiazolol5,L-blpyridines (3) (scheme I )  : 
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Scheme I  

This c y c l i z a t i o n  r e a c t i o n  can be e f f e c t e d  by us ing  phosphorus pen t a su l f i de  i n  py r ld ine  bu t  t h e  

b e s t  s u l f u r s t i n g  agent  with r e s p e c t  t o  t h e  ease of manipulation and o v e r a l l  y i e l d s  is undoubtedly 
2 t h e  dimer of p-methoxyphenylthionophosphine s u l f i d e ,  comnnly c a l l e d  Lawesson reagent  (LR) . 



As a r e s u l t  of  t h e  cons ide r ab l e  r e a c t i v i t y  of t h e  c h l o r i d e  f u n c t i o n a l i t y  a t  n p a s i t i o n  t o  t h e  

nitrogen atom i n  t h e  py r id ine  r i ng3 ,  t h e s e  r e a c t i o n s  have an e x t e n s i v e  g e n e r a l i t y .  Thus t r e a tmen t  

of arylamides(J)  withpolyphosphoricacidphosphorus pentoxide  o r  phosphoryl  c h l o r i d e  g i v e s  r i s e  t o  

t he  corresponding 0x0 d e r i v a t i v e s ,  2-awl-oxszoloC5, 4-b lpyr id ines  (4) (scheme I). The results are 
4 

summarized in  Table I  : 

Phenyl l_a m.p. 89-90'C 2 m.p. 12IDC (41%) 5 m.p. 99-C (45%) 

IcUtlomph8nyl l_b m.p. 145-6" C % m.p. 170-1'C (36%) % m.p. 1534°C  (38%) 

2-Fury1 1s  m.p. 100-1" C 5 m.p. 131-ZmC (Z6%) m.p. 126 -7T  (24%) 

2-lhienyl l_d m.p. 124-5' C m.p. 127-8'C (28%) 46 m.p. 125'C (25%) 

Methyl 12 m.p. 91-2' C g m.p. 31-2'C (25%) m.p.  75-6-C (24%) 

TABLE I 

The presence of t h e  a r y l a c y l  f u n c t i o n a l i t y  i s  no t  a p r e r e q u i s i t e  t o  t h e  format ion  of t h e s e  corn- 

pounds s i n c e  3-acetamido-2-chlaropyridine t r e a t e d  under s i m i l a r  cond i t i ons  i s  conver ted  i n t o  

the  expected 2-methylthiazolo and oxazoloC5,4-blpyridines, (2) and (s) r e s p e c t i v e l y .  

However t h e  s t r u c t u r e  o f  t h e  pa r en t  a ry lamides  s t r o n g l y  i n f l uences  t h e  r e a c t i u i t y .  Thus t r e a tmen t  

of compounds (La ,b )  by t he  Lawesson Reagent (scheme 11) 
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5a Ar = Ph - - 6a (66%) 

b Ar = p-CI  Ph b (64%) 

Scheme I1 
y i e ld s  t h e  t h i ahomlogues  ( E a , b )  with  good y i e l d s ,  w h i l s t  t h e  r e a c t i o n  o f  t h e  pyr id inylary lamide  

(2) with the  same a u l f u r a t i n g  agent  and under similar c o n d i t i o n s  l e a d s  t o  t h e  cor responding  
5 

thioamide (g) bu t  with a very low y i e l d  (9%) (scheme 111) . tbmver t h e  thioamide (B_a) i s  b e t t e r  

prepared by condensa t ion 'of  e t h y l  t h iobenzoa t e  wi th  t h e  Grignard r eagen t  of  3-arninopyridine 
6 

(y ie ld  68%). 
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P y r i d i n y l t h i o a r y l a m i d e s  such as ( 1  may a l s o  be regarded as precursors  f o r  va r i ous  t h i a z o l o -  
7 .  p y r i d i n e s  s i n c e  p h o t o l y s i s  of (5)  in hexane g i v e s  r i s e  t o  a m i x t u r e  o f  2-phenyl th iazoloC5,4-bl  

8 and C4.5-c lpyr id ines (2 )  and (2) r e s p e c t i v e l y  (scheme I V )  : 

8," 3 (38%) (31%) 

Scheme I V  

Th is  pho to reac t i on  i s  r a t h e r  s i m i l a r  t o  the  photochemical conversion o f  t h i o b e n z a n i l i d e  i n t o  
9 2-phenylbenzoCbIthi~z01e . 
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