
HETEROCYCLES, Vol 24, No 10, 1986 

THE FORMATION AND FACILE CONVEKSION OF TRI TYL PHENYLCYANOMETHANE Nl TRONATE 

Joseph H. Boyer* and lhan ikave lu  Manimaran 

Chemistry Department, U n i v e r s i t y  of New Orleans, New Orleans, La. 70148, U.S.A. 

Abst rac t  - T r i t y l  c h l o r i d e  and s i l v e r  phenylcyanomethane n i t r o n a t e  i n  to luene a t  -20°C 

gave t r i t y l  phenylcyanomethane n i t r o n a t e 1 ,  an unstab le  e s t e r  t h a t  rearranged and frag- 

mented a t  5-10DC t o  I - t r i p h e n y l m e t h o x y - 4 , 5 - d i p h e n y l - 1 , 2 , 3 - t r i a l  d w i t h  coproducts 

carbon d iox ide ,  o ,a ' -b is ( t r ipheny1methanearo)s t i lbene 3, benron i t r i l e -N -ox ide  !, and 

t r i t y l  isocyanate 5. 

A product C33H25N30 obta ined from an unexplained react ion i  between s i l v e r  phenylcyanomethane n i t r o -  

nate and t r i t y l  c h l o r i d e  i n  to luene a t  O°C has been i d e n t i f i e d  by X-ray c r y s t a l l o g r a p h i c  ana lys is  

as 1-triphenylmethoxy-4,5-diphenyl-1,2,3-triazole L~ .  Coproducts i nc luded  carbon d iox ide  2, a,&'- 

b i s ( t r i pheny1me thaneazo )s t i l bene  3, benzon i t r i l e -N -ox ide  5, and t r i t y l  isocyanate 2, eq(1I1. T r i -  

t y l  phenylcyanomethane n i t r o n a t e  L has now been i d e n t i f i e d  as t h e  i n i t i a l  product o f  the  reac t i on  

a t  -20°C by comparative i n f r a - r e d  spectroscopic ana lys is  (-20°C) o f  t h e  e s t e r  l a n d  the r e l a t e d  

benry13 and benzhydry14 phenylcyanomethane n i t r o n a t e s  (decomposit ion a t  2 5 " ~ ) ~ .  l he  Conversion, 

e q ( l ) ,  i s  impor tant  as a  r a r e  example of a  t r a n s f e r  a t  low temperature o f  the  oxygen atoms i n  a  n i -  

t r o n a t e  group t o  a  carbon atom and i s  p e r t i n e n t  t o  exp los ive  reac t i ons  o f  n i t r o  compounds i n  which 

carbon d iox ide  may be s i m i l a r l y  produced. 

3  - 6 - e q ( l )  

Product ana lys is  revealed two f ragmenta t ion  modes for  the  e s t e r  1: one a f f o rded  benzon i t r i l e -N -ox i -  

de L a n d  t r i t y l  isocyanate 2, w h i l e  t h e  o the r  d i f f e r e d  by an in terchange of 0x0 and t r i t y l i m i n o  

subs t i t uen ts  ( X ,  Y) t o  a f f o r d  carbon d i o x i d e  2 and b e n z o n i t r i l e - N - t r i t y l i m i n e  I, e q ( ~ ) 6 , ~ .  lhe 



i n t e r m e d i a c y  of t h e  n i t r i l i m i n e  1 accounted f o r  t h e  f o r m a t i o n  o f  t h e  b i s a z o s t i l b e n e  j (18%)  by d i -  

r n e r i ~ a t i o n l ' ~ ' ~  and t h e  t r i a z o l e  p 6  (24%) by a  d i p o l a r  a d d i t i o n  w i t h  b e n z o n i t r i l e  o x i d e  4 t o  g i v e  2- 

t r i t y l - 4 . 5 - d i p h e n y l  - 1 , 2 , 3 - t r i a z o l e - I - o x i d e  8 ( u n i s o l a t e d )  f o l l o w e d  by m i g r a t i o n  of a  t r i t y l  g roup  

f rom a  n i t r o g e n  t o  an oxygen atom, eq(3)839.  

C  H  CCN 4 C6H5C~NX + Y=C=O 
"-1 
0-NOC(C6H5)3 - 4  X = O  - 5  Y = (C6H5)$N 

1 - - 7  X  = NC(C6H5)3 2 Y = 0  e q ( Z )  

C ( C 6 H 5 ) 3  e q ( 3 )  

8 - 

I n  a  r a t i o n a l e  f o r  t h e  dua l  f r a g m e n t a t i o n  an i n i t i a l  i s o m e r i z a t i o n  o f  t h e  e s t e r  i t o  t h e  N - t r i t y l -  

i m i n e  9 of p h e n ~ l n i t r o k e t e n e , ~ ~ ~ ~ ~  r i n g - c l o s u r e  t o  t h e  N - t r i t y l i m i n e  o f  4fi-3-phenyl-1,2-oxaret- 

4 - o n e - ~ - o x i d e , ~ ~ , ~ ~  and r i n g  opening by c leavage  of a  weak NO bond p r o v i d e d  a model g a s  a  p r e -  

c u r s o r  t o  compounds & a n d  L b y  one f r a g m e n t a t i o n  and t o  compounds 2 and 1 by ano ther ,  e q ( 4 ) .  F u r -  

t h e r  t r e a t m e n t  of t h i s  c o m p l i c a t e d  r e a c t i o n  w i l l  be d e a l t  w i t h  i n  a  l o n g e r  r e p o r t  

11 - 
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