
HETEROCYCLES, Yo1 19, No 9, 1982 

A ONE-STEP SYNTHESIS OF 2-FORMYLQUINOXALINE 1.4-DIOXIDES 

Mustafa M. ~l-  bad el ah* 
U n i v e r s i t y  of Jordan, Chemistry Department,Pmnan. Jordan 

* 
A l i  A. Anani and Zahida H. Khan 
Kuwait I n s t i t u t e  f o r  S c i e n t i f i c  Research. Ma te r i a l s  App l i ca t i on  Department, 
P.O.Box 24885, S ta te  of Kuwait 

Abst rac t :  2-Fonnylquinoxal ine 1,4-dioxide was e a s i l y  prepared fran t h e  - 
r e a c t i o n  o f  c-benzoquinone dioxime w i t h  cinnamaldehyde a t  low tempera- 

tures.  A poss ib le  mechanism f o r  the  r e a c t i o n  i s  b r i e f l y  discussed. 

The reac t i on  o f  2-benmquinone dioxime UJ w i t h  severa l  c lasses o f  aldehydes has been reported1". 

1 Thus, s imple aldehydes gave 1-hydroxybenzimidazole 3-oxides ,wh i le  a-ketoaldehydes l e d  t o  1- 
2 

hydrorcyquinoxalin-2-one 4-oxides2, and a-hydroxy aldehydes produced qu inoxa l ine  1.4-dioxides . 
We wish here t o  r e p o r t  on t h e  r e a c t i o n  of (Il w i t h  an a ,~-unsatura ted aldehyde. I t  was found t h a t  

i n  r e f l u x i n g  methanol ( I )  r eac t s  w i t h  cinnamaldehyde (2 )  i n  t h e  manner expected o f  an aldehyde 
d 

t o  y i e l d  2-styryl-1-hydroxybenzimidazole 3-oxide (3 i n  50-60% y i e l d .  If,however,the reac tan ts  a re  

l e f t  i n  methanol a t  ambient temperature ( 2 0 ' ~  o r  l ess )  t hey  r e a c t  i n  a d i f f e r e n t  manner and produce 



the  hithertounknwon 2-fowl-3-phenylquinoxaline 1.4-dioxide (2 i n  35-40% y i e l d .  The s t r u c t u r e  

of ( 4 )  was proved from i t s  elemental ana l ys i s  and i t s  spec t ra l  da ta  (ms, ir, nmr and uv). Fu r the r  
V 

3 support  f o r  i t s  s t r u c t u r e  was obtained from i t s  t ransformat ion t o  t h e  known 2-phenylquinoxal ine 

1,4-dioxide u. 
The r e s u l t  was achieved by ox ida t i on  o f  (2 t o  g i v e  t h e  ca rboxy l i c  a c i d  d e r i v a t i v e  (2 which upon 

decarboxylat ion produced (7). React ion o f  the  l a t t e r  a c i d  (3 w i t h  diazanethane afforded t h e  - 
methyl e s t e r  (8) which was i d e n t i c a l  w i t h  a sample obtained by an independent method i n v o l v i n g  - 

4 benzofuroxan and methyl benzoylacetate (Be i ru t  r eac t i on )  . 

Treatment of (4) w i t h  t r i m e t h y l  phosphate s e l e c t i v e l y  removes the N-1-oxygen. Th is  behaviour i s  - 
t o  be cont ras ted w i t h  t h a t  o f  2- formylquinoxal ine 1.4-dioxide which, under t h e  same cond i t ions ,  

5 undergoes reduct ion  t o  the  corresponding a lcoho l  w i t hou t  any deoxygenation . The behaviour o f  

(2 under these cond i t i ons  p a r a l l e l s  t h a t  of sane 2,3-disubst i tuted qu inoxa l ine  1 , 4 - d i o ~ i d e s ~ ' ~ .  

The i s o l a t i o n  of (4)  i s  i n t e r e s t i n g  as it was postu la ted t h a t  i t s  mono-N-1-oxide i s  an i n t e r -  - 
mediate i n  t h e  reac t i on  of benzofuroxan w i t h  (2) i n  r e f l u x i n g  benzene o r  a c e t o n i t r i l e  i n  t h e  - 

7 
presence o f  morpholine . It was then assumed t o  change i n t o  the  i s o l a t e d  product (2) by 

7 deformylat ion . When pJ was placed under the  same r e a c t i o n  cond i t i ons  descr ibed i n  t h e  l i t e r a -  
7 

t u r e  ,the expected pJ was i so la ted ,  besides o ther  products. 

The format ion of (2 might be explained by a 1,4-addit ion o f  (1) and (ZJ lead ing t o  in termedia te  

which then changes r a t h e r  e a s i l y  t o  the  aromat ic system by atmospheric ox ida t i on .  The success 

8 of t h i s  react ion ,  coupled w i t h  a r e c e n t l y  descr ibed f a u i l e  reduc t i on  o f  benzofuroxan i n t o  (1) , - 
poin ts  t o  a way o f  easy synthes is  of 2- formylquinoxal ine 1,4-dioxides by the  employment o f  o the r  

a ,~-unsatura ted aldehydes under s u i t a b l e  cond i t ions .  
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