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THE SYNTHESIS OF T H I E N O L ~  , 2 - e ]  PYRAZOLO [4 ,3-C]PYRIDINE.  

A NEW HETEROCYCLIC SYSTEM. 

MISBANUL A s  KW* and  ANTONIO ELYDIO GUARCONI - - - -- 
~ e ~ a o  d e  Q u i m i c a ,  I n s t i t u t o  M i l i t a r  d e  E n g e n h a r i a ,  

U r c a ,  R i o  d e  J a n e i r o ,  R J ,  R r a s i l .  

The  s y n t h e s i s  o f  t h e  t i t l e  h e t e r o c y c l i c  s y s t e m  f rom 

a p p r o p r i a t e  t h i e n o [ : 2 , 3 - b l p y r i d i n e  i s  r e p o r t e d .  

D u r i n g  t h e  c o u r s e  o f  o u r  work  on  t h e  s y n t h e s i s  o f  a n a l o g s  o f  

n a l i d i x i c  a c i d ,  we h a d  o b t a i n e d  v a r i o u s  4 - h y d r o x y t h i e n o [ 2 , 3 - b ] -  

p y r i d i n e s  c o n t a i n i n g  s u b s t i t u e n t s  s u c h  a s  c y a n a  a n d  c a r b e t h o x y  i n  

t h e  5 p o s i t i o n  ( 1 ) .  A p p r o p r i a t e  m o d i f i c a t i o n s  o f  t h e s e  g r o u p s  and  

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

d i n e  (3) .  
The s y n t h e s i s  o f  t h i s  s y s t e m  i s  p r e s e n t e d  i n  t h e  f o l l o w i n g  

s  cherne : 



1 could easily be converted to the corresponding 2 by heating - 

under reflux with an excess of phosphoryl chloride over a period 

of two hours and thus 5-substituted 4-chlorothieno!2,3-blpyridines 

0 
(La, mp 120° and 3 ,  mp 69-70 )were isolated from these reactions 

in 76% yield. When La was heated under reflux with hydrazine hyd- 

rate for a period of eight hours, 3-aminothieno [3,2-e]pyrazo10[4,3 

-clpyridine (?a), mp >300° was isolated in 85% yield. It was re- 

crystallized from a mixture of dimethyl sulfoxide and water. 

KBr : 3260, 3220 and 3100 cm-I (NU2 and NH). nmr (DMSO-d6, 6 ) :  ir 'max 

8.92 (s, lH, C4H); 7.75 (d, lH, J = 6 Az, C7H); 7.55 (d, lH, J = 

6 Hz, C8H). A similar treatment of b with hydrazine hydrate gave 

3-hydroxythieno [3,2-el pyrazola [4,3-cjpyridine (2) in BOX yield, 

mp >300° (dimethyl sulfoxide-water). ir v::: : 3350 and 2980 cm-I 

(OH and NH). nmr (DMSO-d6, 6) : 8.86 ( s ,  111, C4H); 7.81 (d, 111, 



J = 6  H z ,  c 7 H ) ;  7 . 6 2  ( d ,  l H ,  J - 6  H Z ,  C 8 H ) ;  8 . 2 6  ( s ,  e x e h a n e e a b l e  

h y d r o g e n ) .  The c h a r e c t e r i s t i c  a b s o r p t i o n s  due  t o  t h e  cyano and 

c a r b e t h o x y  g r o u p s  i n  La and z b ,  r e s p e c t i v e l y ,  w e r e  a b s e n t  i n  t h e  

i r  s p e c t r a  o f  3 a  and Lb. Both  t h e  La and 3b gave  s a t i s f a c t o r y  

e l e m e n t a l  a n a l v s e s .  
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