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A NOVEL SYNTHESIS OF PYRIDAZINES: INVERSE ELECTRON DEllAND 

DIELS-ALDER REACTION OF TETRAZINES W I T H  ACYCLIC DIENRllINES 

Dipak Ran jan  Bor thakur .  Dipak P r a j a p e t i ,  and 3 a g i r  S i n g h  Sandhu 

D i v i s i o n  o f  Drugs  and  P h a r m c e u t i c e l  Chemistry,  

R e g i o n a l  Resea rch  Labora to ry .  J o r h a t  785006, I n d i a  

A b s t r a c t  - T e t r e r i n e s  (1) when r e a c t e d  v i t h  d i e n a m i n e s  (1) 

f u r n i s h e d ,  p y r i d a z i n e s  (5) and  (9 i n  good p i e l d s .  T h i s  

a p p e a r s  t o  be  t h e  r i rs t  c a s e  w h e r e i n  t h e  i n t e r m e d i a t e  b i p y r i -  

d a z i n e a  (9 h a v e  f r agmented  t o  (9 a n d  (9 p r e f e r i n g  r u p t u r e  

of ca rbon-ca rbon  bond. 

C y c l o a d d i t i o n  r e a c t i o n s  h a v e  been of g r e a t  v a l u e  i n  o r g a n i c  s y n t h s e i a  and  t h e r e  

d o e s  n o t  a p p e a r  t o  be  any o t h e r  s i n g l e  r e a c t i o n  uh ich  c o u l d  p a r e l l e l  t o  t h i s  
1  s t r a t e g y  . The Dia l s -Alde r  r e a c t i o n  though  d i s c o v a r e d  s e v e r a l  y e a r s  ago  c o n t i n u e s  

2  t o  be  t h e  c e n t r a l  theme i n  t h e  synthesis of  complex o r g a n i c  m o l e c u l e s  . I n v e r s e  

e l e c t r o n  demand D i e l a - A l d e r  r e a c t i o n  is r e l a t i v e l y  o f  much more i n t e n s i v e  i n t e r e s t  

and i s  t h e  s u b j e c t  o f  l a t e s t  i n v e s t i g a t i o n s  because o f  i t s  r e c e n t  r e c o g n i t i o n 3 .  

T e t r a z i n a a  e r e  r e p o r t e d  t o  r e a c t  u i t h  a  v a r i e t y  of s i m p l e  e l e c t r o n  r i c h  d o u b l e  

bonds%ith  t h e  e x t r u s i o n  o f  n i t r o g e n .  The r e a c t i o n  o f  d i e n a m i n e s  u i t h  t e t r a -  

z i n e s  does  n o t  a p p e a r  t o  have  besn  i n v s a t i g a t e d  s y s t e m a t i c a l l y  end  i n  c a s e  o f  

5  c y c l i c  d ienamines  t h e r e  a r e  c o n p l i c t i n g  r e p o r t s  on t h i e  s u b j e c t  . Here  u e  

d e s c r i b e  o u r  r e s u l t s  o f  r e a c t i o n  o f  t e t r e z i n e s  (L) u i t h  s i m p l e  a c y c l i c  d ienamines  

(3 produced i n  sit" as u e l l  a s  i s o l e t s d  i n  p u r i f i e d  f rom and  t h e n  r e a c t e d  t o  

o b t a i n  p y r i d a z i n e s  (2) and  ( 9  i n  good y i e l d s .  

R e a c t i o n  be tween  3 , 6 - d i a n i s y l  1 . 2 , 4 , 5 - t e t r a z i n e  (N and  N,N-diethyl 1.3-buta- 

d i e n y l e m i n e  ( a 6  was c a r r i e d  o u t  by d i s s o l v i n g  t h e i r  e q u i m o l a r  q u a n t i t i e s  i n  

d r y  e t h e r  and  s t i r r i n g  t h e  r e a c t i o n  m i x t u r s  a t  room t e m p e r a t u r e  f o r  40 h. Dur ing  

t h i e  p e r i o d  t h e  r e d  c o l o u r  o f  3 , s - d i a n i s y l  1 , 2 , 4 , 5 - t e t r a z i n e  d i a a p p e e r e d  a n d  e 

w h i t e  c r y s t a l l i n e  s o l i d  s e p a r a t s d  uas f i l t e r e d ,  washed u i t h  e t h s r  and  r e c r y s t a -  

l l i s e d  from a c e t i c  a c i d  t o  o b t a i n  t h e  p y r i d a r i n e  (w np. 2 3 5 ' ~  i n  50% y i e l d  



(baaed  on la). The s t r u c t u r e  oP (2) is P u l l y  c o r r o b o r a t e d  by i t s  s p e c t r a l  end 

e l e m e n t a l  a n a l y s i s .  The mass spec t rum oP (3 showed m o l e c u l a r  i o n  a t  m/z 

Y i e l d s  - 
R1 R2 

1:z P 1:1 1:2 P 2:1 - - .  -3 4 1 9 
a C 6 ~ 4 0 C H 3 ( ~ )  N E ~ ~  5  30% 45% 30% 

292 (n+) .  'H NNR ( c o c l 3 )  a : 3.90 (6n, s, O C H ~ ) .  7.06-0.11   OH, m). Anal. 

c a l c d .  f o r  C18H1602N2 : C, 73.97 ; H ,  5.47 ; N, 9.58 ; Found : C, 73.83 ; 

H ,  5.31 ; N,  9.69. 

Usual u o r k , u p  OF t h e  mother l i q u o r  OF t h i s  r e a c t i o n  m i x t u r e  gave a n  o i l y  m a t e r i a l  

on c o n c e n t r a t i o n ,  v h i c h  u s s  p u r i r i s d  by p r e p a r a t i v e  t l c  t o  o b t a i n  a t h i c k  o i l y  

l i q u i d  i n  30% y i e l d  (based  on and i s  a s s i g n e d  t h e  s t r u c t u r e  (9. Ths 

s t r u c t u r e  (&) i s  a l s o  conr i rmed  by e l e m e n t a l  and s p e c t r a l  a n a l y s i s .  ' H  NNR 

( C D C ~ ~ )  b : 3.88 (€8, a ,  O C H ~ ) ,  0.75 (KH, t ) ,  2.41 (4H, q ) ,  6.65-7.40 ( 9 ~ .  m) ; 

d z  363 (A'). Anal. c a l c d .  f o r  C22H25N302 : C, 72.72 ; H ,  6.88 ; N, 11.57 ; 

Found : C. 12.60 ; H,  6.13 ; N. 11.63. 



HETEROCYCLES, Vd. 26, No. 2, 1987 

S i m i l a r l y  were  p r e p a r e d  p y r i d a z i n e s  (3b-d) i n  s a t i s f a c t o r y  y i e l d s .  I n  e a c h  

c a s e  (u) u e r e  i s o l a t e d  and  conf i rmed  by comparison u i t h  a n  a u t h e n t i c  sample  7 

a s  w e l l  a s  s p e c t r a l  a n a l y s e s .  The f o r m a t i o n  o f  (9 i n  e a c h  c a s e  was e s t e b -  

l i s h s d  v i d e  t l c  and  t h e a e  o i l y  m a t e r i a l s  u e r e  p r o p o r t i o n a t e  t o  (9. Regard ing  

8 t h e  mechanism o f  t h i s  r e a c t i o n  a p l a u s i b l e  scheme is  d e p i c t s d  a b o v e  . 
As i n d i c a t e d  i n  t h e  scheme it a p p e a r s  t h a t  o n e  mole o f  t h e  t e t r a z i n e  f i r s t  

a t t a c k e d  t h e  t e r m i n a l  d o u b l e  bond o f  t h e  dienamine f o l l o u e d  by t h e  a t t a c k  o f  

s e c o n d  mole o n  t h e  enamine d o u b l e  bond. I f  enamine d o u b l e  bond would h a v e  

r e a c t e d  f i r s t  v i n y l  b y r i d a z i n e s  (z) o r  (a would have b s e n  t h e  p r o d u c t  i n s t e a d  

o f  (9 end (9, which i s  n o t  o b s e r v e d  ha re .  The p roduc t  (E.) u o u l d  h a v e  t h e  s o l e  

p r o d u c t  i f  t h e  r e a c t i o n  uou ld  have  s t o p p e d  by r e a c t i n g  a t  t h e  t e r m i n a l  bond o f  

t h e  dienaminoa.  I t  i s  a l s o  i n t e r e s t i n g  t o  n o t e  here.  even  under  s o  mild  c o n d i -  

t i o n s  ca rbon-ca rbon  r u p t u r e  h a s  o c c u r r e d  r a t h e r  t h a n  t h e  f o r m a t i o n  o f  b i p y r i d a -  

l i n e s  (9. When two moles  o f  t e t r a z i n e  u e r e  used i n  t h e  a b o v e  r e a c t i o n s  

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

t h e  p o s t u l a t e  t h a t  two moles  o f  (1) r e a c t  u i t h  one mole o f  (a. F u r t h e r  s c o p e  

end  d e t a i l s  o f  t h i s  r e a c t i o n s  a r e  u n d e r  i n v e s t i g a t i o n s .  
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