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CONVERSION OF 2, 5 -DIPHENYL-1 ,  3 , 4 - O X A D I A Z O L E  TO 3, 5 - D I P H E N Y L - 4 -  
ARYL-1 ,  2, 4 - T R I A Z O L E S  
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2, 5-Diphenyl-1, 3, 4-oxadiazoles are shown to react with aromatic 
amines on heating, to give 2, 5-diphenyl-4-aryl-1, 2, 4-rriazoles. 

1, 3 , 4 - O x a d i a z o l e s  r e a d i l y  r e a c t  with nuc leoph i l i e  
r e a g e n t s .  Hydro ly t i c  s c i s s i o n  of subs t i t u t ed  o x a d i a -  
zo les  [1l is  an  e x a m p l e  of th is  kind of r eac t ion .  R e -  
ac t ions  of h y d r a z i n e s  [2, 3], a l coho l s  [4], and p r i -  
m a r y  a m i n e s  [5, 6] wi th  2 - a m i n o - i ,  3, 4 - o x a d i a z o l e s ,  
which t ake  p l a c e  unde r  mi ld  cond i t ions ,  a r e  a lways  
a c c o m p a n i e d  by  opening of the  oxad iazo l e  r ing .  Under  
c e r t a i n  condi t ions  such  s e i s s i o n  p roduc t s  can  e y e l i z e  
again ,  but only to g ive  the  1, 2 , 4 - t r i a z o l e  r ing.  Also  
known is  a pa ten t  [7] d e s c r i b i n g  the r e a c t i o n  of 2, 5- 
d i m e t h y l - 1 ,  3 , 4 - o x a d i a z o l e  with p r i m a r y  a m i n e s .  At 
110 ~ in so lven t s  th is  r e a c t i o n  r e s u l t s  in r e p l a c e m e n t  
of the  r i ng  oxygen by the  NH group .  

We thought it  of i n t e r e s t  to i nves t i ga t e  the  ac t ion  
of a r o m a t i c  a m i n e s  on 2, 5 - d i p h e n y l - 1 ,  3, 4 - o x a d i a z o l e  
(I); we expec ted  to obta in  a s e r i e s  of 3, 5 - d i p h e n y l -  
1, 2, 4 - t r i a z o l e s  (II). 
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C6HsC~.oCC6H 5 + NH2--Ar --H20 C6H5C,, .CC~H 5 
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Our experiments showed that such a reaction did 
indeed take place, but that even in the case of aniline 
it was necessary to use a temperature above 150 ~ 
The reaction with other aromatic amines requires 

even higher temperature, 300~ ~ . Increase in tem- 
perature and reaction time increased conversion of I 
to II, and an increased yield of If. We did not succeed 
in isolating any products other than triazoles, but al- 
most always a certain quantity of oxadiazole was re- 
covered unchanged. The desired triazole could not be 

obtained from benzidine and 4-amino-pyridine. 

The great difficulty with which reaction of I pro- 
ceeds with amines as compared with the same reac- 
tion for dimethyloxadiazole, falls into line with data 

for the rates of hydrolysis of aromatic and aliphatic 
oxadiazoles. 

EXPERIMENTAL 

Preparation of 3, 5-diphenyl-4-aryl-1, 2, 4-triazoles 
(II). 1 . 5 - 3 . 5  g (0 .007-0 .025 mole)  I and an e q u i m o l e c -  
u l a r  quant i ty  of the  a r o m a t i c  a m i n e  w e r e  s e a l e d  to -  
g e t h e r  in an ampu le ,  in N, and hea ted .  The r e a c t i o n  
p r o d u c t s  w e r e  g round  with 5% HC1, washed  with  
water ,  and e x t r a c t e d  with ace tone  at  r oom t e m p e r a -  
t u r e .  The  ace tone  e x t r a c t  was d i lu ted  with  w a t e r  
when u n r e a c t e d  I s e p a r a t e d  (mp 134~ ~ a lone ,  or  
m i x e d  with an authent ic  spec imen) .  The p a r t  not d i s -  
so lved  in ace tone  was the c o r r e s p o n d i n g  II, which was 
pu r i f i ed  by r e c r y s t a l l i z i n g  f i r s t  f r om aqueous  EtOH, 
then f r o m  aqueous  AcOH, to cons tan t  rap. The t ab le  
g ives  the  r e a c t i o n  condi t ions ,  y i e l d s ,  mps ,  and ana -  
l y t i c a l  da ta  for  the  t r i a z o l e s  p r e p a r e d .  
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