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Abs t rac t  - A novel s y n t h e s i s  of pyrano[2,3-c]pyrazoles v i a  t h e  

r e a c t i o n  o f  & f u n c t i o n a l  n i t r i l e s  with 4- K-Sydroxyethylene-and 

4-4-aminoethylene-3-methyl-2-pyrazolin-5-one d e r i v a t i v e s  is  

repor t ed .  

A s  a p a r t  o f  ou r  program d i r e c t e d  f o r  development of new procedures  f o r  t h e  syn- 

t h e s i s  o f  a z o l e s  and fused a z o l e s  as p o t e n t i a l  CNS r e g u l a n t s  and a n t i m e t a b o l i t e s  

i n  p u r i n e  biochemical  r e a c t i o n s l p 2  we have, r e c e n t l y ,  r e p o r t e d  a novel  s y n t h e s i s  

of pyranoazoles  v i a  r e a c t i o n  of 4-aryl ideneazolones  v i t h  p - func t iona l  nit rile^.^.^ 
I n  c o n t i n u a t i o n  o f  t h i s  work we r e p o r t  h e r e  t h e  r e s u l t s  o f  our  i n v e s t i g a t i o n  on 

t h e  r e a c t i o n  o f  t h e  p - func t iona l  n i t r i l e s  La-c s i t h  t h e  4-%-hydroxyethylene- and 

4-D(-aminoethylene-Fmethyl-2-pyrazolin-5-one d e r i v a t i v e s  $a-d. The syn thes i sed  

compounds a r e  i n t e r e s t i n g  f o r  b i o l o g i c a l  a c t i v i t y  s t u d i e s  and f o r  u t i l i t y  i n  

f u r t h e r  chemical  t r ans fo rmat ions .  

Thus, i n  a t y p i c a l  procedure  equimolecular amounts o f  t h e  &func t iona l  n i t r i l e e  

(20 mmol) and za-d a r e  r e f l u x e d  i n  p y r i d i n e  (30 ml) f o r  2 h. Removal o f  p y r i d i n e  

followed by t r i t u r a t i o n  wi th  e thano l  a f fo rded  e i t h e r  1:l adducte  o r  condensat ion 

p roduc t s  depending on t h e  n a t u r e  of t h e  a c t i v a t e d  n i t r i l e  d e r i v a t i v e  and on t h e  

n a t u r e  o f  t h e  pyrazolone. Thus, i t  h a s  been found t h a t  ;a r e a c t s  with s a , h  t o  

y i e l d  1:l adducts.  Two t h e o r e t i c a l l y  p o s s i b l e  s t r u c t u r e s  were considered ( c f .  

s t r u c t u r e s  z a , b  and j? and Table  1). S t r u c t u r e  5 w a s  r e a d i l y  e l imina ted  based on 

1 I R  and H NMR s p e c t r a .  Thus, t h e  I R  s p e c t r a  o f  t h e  p roduc t s  r evea led  absorp t ion  

bands c h a r a c t e r i s t i c  f o r  OH, NH2, CN and C=C groups. '8  NMR r evea led  a l s o  two 

methyl s i g n a l s ,  NH2 and aromat ic  p ro tons  m u l t i p l e t .  These d a t a  can o n l y  be 
/ 

i n t e l l i g i b l y  i n t e r p r e t e d  i n  terms of s t r u c t u r e  3. S i m i l a r l y  LC r e a c t e d  wi th  2a  ,., d 
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t o  y i e l d  ?. 
I n  c o n t r a s t  t o  t h e  behaviour o f  :a,b toward m a l o n o n i t r i l e ,  $,d r e a c t e d  wi th  t h e  

same r e a g e n t  t o  y i e l d  p roduc t s  o f  molecular  formula corresponding t o  a d d i t i o n  of 

l a  t o  $c,d and ammonia e l imina t ion .  S t r u c t u r e  2 was e s t a b l i s h e d  f o r  t h e s e  products  ", 
based on s p e c t r a l  data.  Thus t h e  I R  s p e c t r a  o f  z a , b  r evea led  t h e  absence  o f  abs- 

o r p t i o n  f o r  r i n g  CO and showed absorp t ion  c h a r a c t e r i s t i c  f o r  C=NA, one conjugated 

CN group and NA ( c f .  Table  2 ) .  Moreover, ' A  NMR of t h e  p roduc t s  a l s o  a f fo rded  

f u r t h e r  evidence f o r  t h e  c y c l i c  s t r u c t u r e  as i t  revea led  t h e  absence o f  any re s -  

onance f o r  py razo le  H-4. 

S i m i l a r  t o  t h e  behaviour o f  <a,b toward l a  and i n  c o n t r a s t  t o  t h e  behaviour of  

t h e  enamino d e r i v a t i v e  Zc, compound Lb r e a c t e d  with LC t o  y i e l d  a 1:l adduct fo r  

which s t r u c t u r e  2d was ass igned based on s p e c t r a l  da ta .  

The format ion of 3a-c o r  5a ,b  from r e a c t i o n  o f  La-c with La-d is  assumed t o  pro- 
w d 

ceed v i a  Michael a d d i t i o n  o f  1 t o  t h e  a c t i v a t e d  double bond o f  2. Thus a c y c l i c  

i n t e r m e d i a t e  Michael adduc t s  ,$were ob ta ined  which then e i t h e r  c y c l i s e  i n t o  2 o r  

l o o s e  ammonia ( i n  case  o f  2c ,d  wi th  La) t o  y i e l d  t h e  a c y c l i c  y l i d e n e  d e r i v a t i v e  

7. C y c l i s a t i o n  of 2 a f fo rded  t h e  f i n a l  i s o l a b l e  products  2 . b .  
d 

Now t h e  hehaviour o f  s e v e r a l  o t h e r  hydroxyalkylidene-and aminoalkylideneazolones 

toward La-c as w e l l  a s  o t h e r  a c t i v a t e d  n i t r i l e s  i s  under i n v e s t i g a t i o n .  Work i n  

p rogress  w i l l  be  t h e  s u b j e c t  o f  another  communication. 

Table  1 :  L i s t  o f  t h e  pyrano[2 ,~c ]pyrazo le  d e r i v a t i v e s  F - d  and za,b.  

Solvent  o f  M.P. Yie ld  
Compound c o l o u r  (OC) (%) 

Mol. Formula c r y s t .  

3a  DMF/H~O yellow >300 6 5  ' 1 5'1 4•‹2N4 
?J 

Zb Acetone yel low > 300 62 C11H1203N4 

? EMF/H20 
brown 185 60 '21 '1 9•‹3N3 

Zd Acetone c o l o u r l e s s  262 55 C~ 7H2003N4 

Za DMF/H20 brown 165 72 '1 5'120N4 

5b a DMF/H20 yellow >300 70 '1 1H1002N4 

-- 

S a t i e f a c t o r y  e lementa l  a n a l y s e s  f o r  all t h e  newly syn thes i sed  compounds were 

obta ined.  



Table 2: IS? and 'H NMR data  of compounds ?a-d and J5a,b. 

Comp. I R ,  a&-1 

3470(0H) ; 3340, 3240(hT2) ; 2220 

(CN) and 1650(C=C and C=N). 

3350(0H) ; 3200(NH2) ; 2220(CN) ; 

1700(CO) and 1640(C=C and E N ) .  

36OO-YtOO( OH) ; 3280(NH2) and 

164O(CO). 

3500-3400(chelated NB2) ; 3080 

(NH2); 174Xes te r  CO) and 1620 

(C=C and C=N). 

3400. 3300, 312XNH); 2220(CN) 

and 1640(C=N). 

2.0(s, 3H,  CH3); 2.5(s, 3H, CH3); 

7.2*7.8(m, 5H, aromatic protons) 

and ~ 1 1 . 0 ( s ,  br,  lH, NH). 

2.0(s, 3 H ,  CH3); 2 . l ( s ,  3 H ,  CH3); 2.2 

(8,  j H ,  CH3) and -10.8(s1 br t  l H ,  NH). 

1 Compound is  inso lub le  i n  a l l  t e s t ed  H NMR solvents.  
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