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REACTIONS WITH NITRILES: A NOVEL SYNTHESIS OF FURD[Z,~-C]PYRA- 

ZOLES ANO PYRANO[Z, ~ ~ J P Y R A Z O L E S  
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Abs t r ac t  - Severa l  new furo[2,3-c ]pyrazole and pyrano[2,3-c]- 

p y r a z o l e  d e r i v a t i v e s  were syn thes i sed  v i a  t h e  r e a c t i o n  o f  t h e  

4-bromo-2-pyrazolin-5-one d e r i v a t i v e  w i t h  a c t i v a t e d  n i t r i l e s  

and t h e i r  y l i d e n e  d e r i v a t i v e s .  The synthes ised p r o d u c t s  were 

1  e s t a b l i s h e d  based on e lementa l  analyses, I R  and H NNR s p e c t r a l  

data. 

I n  t h e  l a s t  few years  we have been i n t e r e s t e d  i n  t h e  syn thes i s  o f  h e t e r o c y c l i c  

d e r i v a t i v e s  o f  p o t e n t i a l  b i o l o g i c a l  and med ic ina l  a c t i v i t i e s 1 '  '. We have r e c e n t l y  

r e p o r t e d  a  nove l  s yn thes i s  o f  py ranoazo les  v i a  t h e  r e a c t i o n  o f  6 a r y l i d e n e a z o l -  

3 ones w i t h  4 - f u n c t i o n a l  n i t r i l e s  . Con t i nu i ng  t h i s  e f f o r t  we r e p o r t  he re  on t h e  

r e a c t i o n  of d - f u n c t i o n a l  n i t r i l e s  and t h e i r  y l i dene  d e r i v a t i v e s  w i t h  t h e  r e a d i l y  

a v a i l a b l e  3-methyl-4-bromo-2-pyrazol in-Eone (3). Compound was p repa red  by 

h e a t i n g  under r e f l u x  f o r  2  h  a  s o l u t i o n  o f  3-methyl-2-pyrazolin-+one i n  ch l o ro -  

form w i t h  N-bromosuccinimidide then  removal  o f  t h e  so lven t ,  t r i t u r a t i o n  w i t h  

water and c r y s t a l l i s a t i o n  from ethanol.  The synthes ised compounds bear  l a t e n t  

f u n c t i o n a l  s u b s t i t u e n t s  and appear p r o m i s 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  as  

w e l l  as f o r  f u r t h e r  chemica l  t ransformat ions.  

Thus, i t  has  been found  t h a t  equ imo lecu la r  amounts (a) mniol) o f  1  and malono- 
4 

n i t r i l e  (:a) r e a c t e d  i n  abso lu te  e thano l  (30 m l )  i n  t h e  presence o f  p i p e r i d i n e  

(0.5 m l )  under r e f l u x  f o r  3 h  t o  g i v e  t h e  condensat ion p r o d u c t  3. The s t r u c t u r e  - 
of  furo[2,3-c ]pyrazole 2 was e s t a b l i s h e d  based on e lementa l  a n a l y s i s  and s p e c t r a l  

s tud ies .  The I R  spectrum of t h e  p r o d u c t  r evea led  abso rp t i on  peaks be l ong  t o  CN 

and NH2 f u n c t i o n s  t h u s  suppo r t i ng  t h e  amino-tautomer 2 r a t h e r  t han  t h e  im ino  
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o n e  ?a. Noreover,, compound 2 was found s t a b l e  t o w a r d  t h e  r e a g e n t s  c a p a b l e  o f  

4 1 h y d r o l y s i s  o f  t h e  i m i n o  i n t o  c a r b o n y l  g roups  . The H  NPlR spect rum o f  2 r e v e a l e d  

a l s o  one  methy l ,  NH2 and NH s igna ls .  These data  can  o n l y  b e  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  t e r m s  o f  s t r u c t u r e  ?. 

S i m i l a r  t o  t h e  b e h a v i o u r  o f  3 t o w a r d  za, compound; r e a c t e d  w i t h  e t h y l  cyanoacet-  

a t e  (sb) t o  g i v e  t h e  f u r o [ 2 , L c ] p y r a z o l e  d e r i v a t i v e  4. The f o r m a t i o n  o f  $ i n  t h e  

r e a c t i o n  o f  A and L b  i s  assumed t o  p r o c e e d  v i a  e l i m i n a t i o n  o f  HBr t o  g i v e  t h e  

a c y c l i c  i n t e r m e d i a t e  e s t e r  ,$a which t h e n  c y c l i s e s  by  e t h a n o l  e l i m i n a t i o n  t o  y i e l d  

t h e  f i n a l  i s o l a b l e  f?. The s t r u c t u r e  o f  5 was ass igned  based  o n  b o t h  e l e m e n t a l  and 

s p e c t r a l  d a t a  (cf. T a b l e s  1 and 2). 

I n  a  s i m i l a r  manner and b e n z o y l a c e t o n i t r i l e  (2c) r e a c t e d  t o  a f f o r d  2 whose s t r -  
r* 

u c t u r e  was c o n f i r m e d  by  s p e c t r a l  data. 

The r e a c t i v i t y  o f  t h e  bromopyrazo lone was f u r t h e r  demonst ra ted by  t h e  r e a c t i o n  

w i t h  t h e  c i n n a m o n i t r i l e  d e r i v a t i v e s  ga-c. Thus, i t  h a s  been f o u n d  t h a t  t h e  r e a c t -  

i o n  o f  e q u i m o l e c u l a r  amounts ( M  mmol) o f  ; a n d z a  ( r e f l u x  f o r  2  h  i n  a b s o l u t e  

e thanol ,  30 m l  and i n  t h e  p r e s e n c e  o f  p i p e r i d i n e ,  0.5 m l )  a f f o r d e d  a  p r o d u c t  o f  

m o l e c u l a r  f o r m u l a  C H  N  0. The I R  spect rum of  t h e  p r o d u c t  r e v e a l e d  a b s o r p t i o n  
1 4  10 4 

1 p e a k s  c o r r e s p o n d i n g  t o  CN and NH groups. The H  NNR spect rum r e v e a l e d  one m e t h y l  

and t w  NH s i g n a l s  on ly .  Based o n  t h e  above data t h e  p r o d u c t  was a s s i g n e d  t h e  

p y r a n o [ 2 , ~ c ] p y r a z o l a  s t r u c t u r e  1. 

S i m i l a r l y ,  compounds 2b,c r e a c t e d  w i t h  ; t o  a f f o r d  t h e  p y r a n o  [ 2 , L c ] p y r a z o l e  der- 

i v a t i v e s  k a ,  b  r e p e c t i v e l y .  The s t r u c t u r e  o f  $a was e s t a b l i s h e d  by s y n t h e s i s  v i a  

ano the r  r o u t e  by  h y d r o l y s i s  o f  2 u s i n g  conc. HC1 ( r e f l u x  f o r  2 h  i n  g l a c i a l  a c e t i c  

ac id ,  remova l  o f  t h e  s o l v e n t  i n  vacuo, t r i t u r a t i o n  w i t h  water  and c r y s t a l l i s a t i o n  

f r o m  ethanol ) .  

Now t h e  b e h a v i o u r  o f  1 t o w a r d  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 r o g r e s s  w i l l  b e  t h e  s u b j e c t  o f  ano the r  communication. 



T a b l e  1: L i s t  o f  t h e  bromopyrazo lone d e r i v a t i v e  2,  t h e  f u r 0 [ 2 , ~ c ] p y r a z o l e  d e r i v -  

a t i v e s  3-5 and t h e  p y r a n o [  2 , 3 - ~ ] ~ y r a z o l e  d e r i v a t i v e s  and za,b. 

S o l v e n t  o f  M.P. Y i e l d  
Compound Co lou r  

( O C )  (%I Mol. Formula  
c rys t .  

1 E t h a n o l  y e l l o w  180 95 C4H5N208r 
F, 

3 E t h a n o l  v i o l e t  234 8 5 C7H6N40 
r" 

4, A c e t i c  a c i d  c o l o u r l e s s  192  80 '7"gN3O 2 

? A c e t i c  a c i d  c o l o u r l e s s  ,195 8 3 C13H11N302 

7 .., E t h a n o l  c o l o u r l e s s  255 90 C14H10N40 

8 a 
L) 

E t h a n o l  c o l o u r l e s s  190 80 C14H9N302 

8 b A c e t i c  a c i d  y e l l o w  182  8 5 
N C15H11N303 

* 
S a t i s f a c t o r y  e l e m e n t a l  ana lyses  f o r  a l l  t h e  newly  s y n t h e s i s e d  compounds were 

obtained. 

Tab le  2: I R  and 'H NMR data. 

Comp. I ~ ( ~ n 1 c a m  SP-1100, KBr, cm-I) 'H NMR(OMS0, ER-360 60 MHz, S ppm) 

1 3200(NH); 2 9 9 0 ( s a t u r a t e d  CHI; * 
1 6 8 0 ( ~ = 0 )  and 1640(~=N).  

3 3340, 3300, 3200(NH2 and NH); 
# 

2220(cN); 1650( NH) and 1630 

(C=N). 

4 
.J 

3220(NH); 2980 ( s a t u r a t e d  CH); 

2 2 2 0 ( C ~ ) ;  1690(C=0) and 1640 

(C=N). 

5 * 33M,  3300, 3250(NH2 and  NH) 

and  773L)(benzoyl c=D). 

2.2(s, 3H. C H ~ ) ;  5.l(s, IH, p y r a z o l e  

H-4) and 10.2 (s,br, IH, NH). 

2.1(s, 3H, CH3); 10.l(s, br ,  2H, NH2) 

and 10.8(s, b r ,  IH, NH). 

2.3(s, 3H. C H ~ ) ;  6.78(s, IH, f u r a n  H-4) 

and 9.8(s, br ,  IH, NH). 

2.1(s, 3H, C H ~ ) ;  7.1-7.5(m, 5H, a r o m a t i c  

protons); 8.2 (s ,  br, ZH, N H ~ )  and lD.B 

s, br, IH, NH). 
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T a b l e  2: Contd. 

- -- - - -  - - - - 

Camp. IR(Unicam SP-1100, KBr, cm-l) 'H NMR(DPIS0, EM-360 60 MHz, bppm) 

-- 

7 * 3250, 3 2 0 0 ( t w  NH) and 2220 2.3(s, 3H, CH3); 7.2-7.8(m, 5H, a r o m a t i c  

(CN). p ro tons ) ;  9.6(s, br ,  lH, NH) and 10.3 

(5, br, IH, NH). 

8a 
,4 

3200(NH); 2 2 2 0 ( ~ N ) ;  1 6 9 0 ( ~ = 0 )  2.0(s, 3H, c H ~ ) ;  7.2-7.8(m, SH, a r o m a t i c  

and 1630(C=N). p r o t o n s )  and 10.4(s, br ,  lH, NH). 

8b 
J 

3220(NH); 2220(~N) ;  1 6 8 0 ( ~ = 0 )  2.2(9, 3H, cH3); 2.4(s, 3H. 0CH3); 6.8- 

and 1630(~=N) .  7.3(m, 4H, a r o m a t i c  p r o t o n s )  and 10.1 

(s, br, IH, NH). 
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