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

i n  o r g a n i c  s y s t h e s i s .  The 4 , 5 - a c y l - s u b s t i t u t e d  t r i a e o l i n e  (2)  decomposes 

i n  sit" t o  y i e l d  t h e  enaminod ike tone  (3)  and t h e  d i a c y l a z i r i d i n e  ( 5 ) .  -- 

With h y d r a z i n e ,  (3)  undergoes  r i n g  c l o s u r e  t o  y i e l d  t h e  h i t h e r t o  unknown 

4 - a n i l i n o p y r i d a z i n e  (4)  ; (5), however,  y i e l d s  t h e  p y r a z o l e  ( 7 ) .  A  mech- 

anism is  s u g g e s t e d  f o r  t h e  f o r m a t i o n  o f  ( 7 ) .  

Organ ic  s y n t h e s i s  u t i l i z i n g  h e t e r o c y c l e s  h a s  been  assuming much im- 

p o r t a n c e  i n  r e c e n t  years2. The f o u r  major  decompos i t ion  p a t h s  o f  t h e  

l , Z , 3 - t r i a z o l i n e  h e t e r o c y c l e 3  p r o v i d e  u s e f u l  routes c o  t h e  s y n t h e s i s  of 

azometh ines ,  a z i r i d i n e s  and k e t o n e s 2 .  We r e p o r t  h e r e ,  a  un ique  s y n t h e s i s  

of t h e  h i t h e r t o  unknown 3,6-diphenyl-4-anilinopyridazine (4)  v i a  a 4.5- 

acyl-substituted-1,2,3-triazoline i n t e r m e d i a t e  ( 2 ) .  Tne l a t t e r ,  o b t a i n e d  

by r e a c t i n g  p h e n y l  a z i d e  w i t h  d i b e n z o y l e t h y l e n e  (1)  i n  r e f l u x i n g  methano l ,  

decomposes & e, by way o f  n i t r o g e n  e x p u l s i o n  fo l lowed  by a C-N p r o t o n  

s h i f t 4 ,  t o  y i e l d  t h e  enaminod ike tone  ( 3 ) ,  which undergoes  r i n g  c l o s u r e  

w i t h  h y d r a z i n e  t o  g i v e  t h e  4 - a n i l i n o p y r i d a z i n e  ( 4 ) .  

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

- i s  s y n t h e s i z e d ,  i n  g e n e r a l ,  by t h e  d i s p l a c e m e n t  o f  h a l o g e n  atoms by amino 

groups i n  t h e  h a l o p y r i d a z i n e  compounds5. The p r e p a r a t i o n  o f  t h e  h a l o p y r i -  

d a z i n e s  t h e m s e l v e s ,  u s u a l l y  r e q u i r e s  i n v o l v e d  m u l t i s t e p  r e a c t i o n s 5 ,  u n l i k e  



t h e  two-step r e a c t i o n  r e p o r t e d  h e r e  f o r  t h e  t o t a l  s y n t h e s i s  of 3,6-diphenyl- 

4 -an i l inopyr idaz ine  ( 4 ) .  

An a t tempt  is  a l s o  made t o  e f f e c t  r i n g  c l o s u r e  of t h e  d i a c y l a z i r i d i n e  

( 5 ) ,  formed i n  minor amounts d u r i n g  t h e  in decomposi t ion of ( z ) ~ ,  t o  

t h e  p y r i d a z i n e  compound ( 6 ) .  However, i n  p l a c e  of t h e  l a t t e r ,  a  pyrazo le  

(7) is  o b t a i n e d ,  t h e  formation of which could b e  conceived accord ing  t o  

t h e  r e a c t i o n  mechanism o u t l i n e d  i n  Scheme 1. 

I n  o r d e r  t o  ach ieve  t h e  p r e p a r a t i o n  of  t h e  enaminodiketone (3) and 

a z i r i d i n e  ( 5 ) ,  t h e  r e a c t i o n  mix ture  compris ing d ibenzoyle thy lene  (0.02 mol) 

and phenyl  a z i d e  (0 .03  mol) i n  methanol (30 ml) was r e f l u x e d  f o r  19 h r  and 

s t o o d  a t  room tempera ture  when t h e  a z i r i d i n e  s e p a r a t e d  o u t .  It c r y s t a l l i z e d  

from methanol t o  g ive  320 mg o f  (5), mp 231-232'. Mass spec t rum m/e [ d l ,  

327; 13c- IW~ (DMSO-d6) was c o n s i s t e n t  w i t h  t h e  symmetr ical  s t r u c t u r e  ( 5 ) ;  

i n  t h e  p r o t o n  decoupled spectrum, t h e  two e q u i v a l e n t  a z i r i d i n e  carban atoms 

appeared as  a s i n g l e t  a t  150.66 p.p.m., w h i l e  i n  a pro ton  coupled spectrum, 

they  appeared a s  a  d o u b l e t  w i t h  a  l a r g e  coupl ing  c o n s t a n t  (JCH = 180 hz)  

which is  c h a r a c t e r i s t i c  f o r  a z i r i d i n e s 6 .  The remaining s o l u t i o n ,  upon 

e v a p o r a t i o n  t o  dryness ,  gave a  syrupy r e s i d u e  t h a t  c r y s t a l l i z e d  from 

methanol t o  g i v e  a  40% y i e l d  o f  ( 3 ) ,  b r i g h t  yel low c r y s t a l s ,  mp 126-127". 

Mass spectrum, m/e [MC], 327; NMR spec t rum (CDC13), 6 12 .48  (broad ,  MI, 

8.03-7.70 (4 d o u b l e t s ,  4  ArH), 7.50-7.10 (m, 6 ArH), 7.10-6.84 (m, 5 

ArH) and 6.09 ( s ,  CH). 

For  t h e  s y n t h e s i s  o f  3,6-diphenyl-4-anilinopyridazine ( 4 ) ,  s e v e r a l  

experiments  were performed t o  e v a l u a t e  t h e  optimum c o n d i t i o n s  under  which 

maximum p u r i t y  o f  compound and y i e l d  could b o t h  b e  r e a l i z e d .  I n  an  i d e a l  

experiment ,  a  s o l u t i o n  of  t h e  enaminodiketone (3) ( 3  mmol) i n  b o i l i n g  



HETEROCYCLES. Vol. 9. No. 3.  1978 



e t h a n o l  (20 m l )  was t r e a t e d  w i t h  h y d r a z i n e  (95%, 20 d rops )  i n  e t h a n o l  ( 5  

ml ) .  The r e s u l t i n g  m i x t u r e  was r e f l u x e d  f o r  e x a c t l y  20 min, t r e a t e d  w i t h  

a  p inch  of  " n o r i t " ,  b o i l e d  f o r  a n  a d d i t i o n a l  h a l f  minu te ,  and f i l t e r e d .  

The f i l t r a t e  was coo led  and t r e a t e d  w i t h  e x c e s s  w a t e r ,  when a ye l low 

s t i c k y  p r e c i p i t a t e  was formed. It was t r i t u r a t e d  w i t h  e t h e r  and c r y s t a l -  

l i z e d  from methanol ,  t o  g i v e  c o l o r l e s s  c r y s t a l s  (24% y i e l d ) ,  mp 176-178O 

Mass spec t rum,  m/e [M'], 323; NMR spec t rum (CDC13), s 6 . 2 7  ( b r o a d ,  NH of  

C6H5NH) and 7.93-6.97 ( c l o s e l y  p l a c e d  m u l t i p l e t s ,  1 5  ArH and CH). 

S i m i l a r  r e a c t i o n  o f  d i b e n z o y l a z i r i d i n e  (5 )  w i t h  h y d r a z i n e  y i e l d e d  

t h e  p y r a z o l e  ( 7 ) ,  mp.185-186'. Mass spec t rum,  m/e [M'I, 248; NNR Spectrum 

(CDC13), 5 12.37 ( b r o a d ,  NH), 8.0-7.5 (m, i n c l u d i n g  s h a r p  s i n g l e t ,  4  ArH 

and CH) , and 7.5-7.17 (m, 6 ArH) 
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