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Abst rac t  - Arylidinemalononitr i les (2) r e a c t  with benzofuroxanes 

(1) t o  a f fo rd  qcAnoxaline N,N0-dioxides (2) i n  good yie lds .  

Syntheses using benzofuroxanes (BFOS) have a t t r a c t e d  considerable a t t e n t i o n  

i n  t h e  quinoxaline chemistry. The react ions  of BFOS with a v a r i e t y  of 

nucleophiles,  enamines and enola tes  have af forded i n t e r e s t i n g  range of 

products1. The e l ec t ron  d e f i c i e n t  double bond i n  the  systems such as  

&,p - m a t u r a t e d  aldehydes and ketones a l s o  p a r t i c i p a t e s  i n  the  above 

2 
r eac t ions ,  when cata lysed w i t h  organic bases,  t o  give quinoxaline oxides . 
Imines conjugating wi th  t h e  e l e c t r o n  d e f i c i e n t  double bond r e a c t  wi th  BFOS 

t o  a f fo rd  a novel c l a s s  of quinoxaline N,N1-dioxide irnines without using 

any e x t e r n a l  base3. This r eac t ion  appears t o  be  s e l f  ca ta lysed,  s ince  the  

imines as  such a r e  s u f f i c i e n t l y  b a s i c  i n  character .  However, these  react ions  

have uncovered d ive r se  type of organic N-oxides of prepara t ive  as  we l l  as 

mechanist ic i n t e r e s t .  We r e p o r t  here the  r e a c t i o n  of aryl id inemalononi t r i les  

w i t h  BFOS, ca ta lysed with t r ie thylamine.  

The r eac t ion  of benzofuroxane (&I and aryl id inemalononi t r i le  (2) i n  

e thanol  a t  room temperature i n  the  presence of c a t a l y t i c  amount of tri- 

ethylamine afforded the  red  c r y s t a l l i n e  canpound (2) i n  80% y i e l d ,  m.p. 

230-232°C (dec.) from acetone. The s t m c t u r e  of is  f u l l y  corroborated 

+ 
by i t s  elemental  as well  as s p e c t r a l  analyses t & 202 (M 1 ,  J max (KBr) 

2225 (-CN), 3250, 3350 (-NH2) cm-', and 'N NMR ( c D c ~ ~ )  5 7.67 (me l H ) ,  

7.96 (m, IH) ,  8.08 (bs ,  2H). 8.28 (d, 1 ~ ) .  8.31 (d ,  1H) ppn. Simi lar ly ,  the  

r eac t ions  of g and & with 2 provided 3 and & i n  86% and 83% y ie lds ,  res-  

1 pec t ive ly  i b, d= 237 (M') \I max (KBr) 2220 (-CN), 3225, 3310 (-NH2) 6 , 



and 'H NMR (CDC13) 6 7 , 7 0  (m, l H ) ,  8.10 ( b s ,  2 H ) ,  8.27 (m, 1 H ) .  8 .30 

(m, 1H) p p n  1 &, y'~ 2 1 6  (M+), $ max (KBr)  2 2 3 0  (-CN), 3 2 2 5 ,  3 3 2 0  (-NH2) 

cm-I ,  and 'H NMR (CDC13) 6 2.57 (s, 3H) .  7 . 9 3  (m, l H ) ,  8.13 ( b s ,  2 H ) ,  

8.27 (m, l H ) ,  8 . 3 2  (m, 1H) ppn. 

C o n c e r n i n g  the m e c h a n i s m  of t h i s  reaction, the c o r r e s p o n d i n g  a r y l a l d e h y d e s  

have been i d e n t i f i e d  through GLC. This f a c t  provides soma clue t o  a plausible 

m e c h a n i s m  o u t l i n e d  below. 
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When the  s u b s t i t u t e d  BFOS (lb,~) were employed, the corresponding products 

(3b.c) were obtained,  which l e n t  a support  t o  t h e  above proposed mechanism. 

I n  most of the  react ions  Of BFOS with ac t iva ted  alkenes, 1.4-cycloaddition 

of t h e  Diels-Alder type i s  always ruled out.  The r eac t ion  of 2 with 

tetracyanoethylene i n  the  presence of t r ie thylaminr  produced 3 bu t  i n  poor 

y ie lds .  When a l l  these  e l ec t ron  d e f i c i e n t  alkenes were used i n  the  absence 

of the  c a t a l y s t ,  no r eac t ion  took place even under ref lux.  

General Procedure 

To a mixture of benzofuroxane La (1.36 g,  10 -01) and aryl id inemalononi t r i le  

2 (1.54 g, 10 mnol) i n  e thanol  (50 m l )  was added c a t a l y t i c  amount of tri- 

ethylamine. The r eac t ion  mixture was s t i r r e d  a t  room temperature f o r  4 hours, 

wherein the  s o l u t i o n  turned t o  a red colour and red  c r y s t a l s  p rec ip i t a t ed .  

The c r y s t a l s  were separated out ,  and they were r e c r y s t a l l i s e d  from acetone 

(1.61 g, 80%). The r eac t ion  of 2 (1.36 g,  10 rno l )  with 2 (1.84 g ,  10 -01) 

and t r ie thylamine i n  e thanol  (50 r n l )  also gave 2 (1.65 g ,  82%). 
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