
R E P L A C E M E N T  OF H Y D R O G E N  IN Q U I N O X A L I N E S  

B Y  R E A C T I O N  W I T H  v - S U R P L U S  

H E T E R O A R O M A T I C  S Y S T E M S  

O.  N .  C h u p a k h i n ,  E .  O.  S i d o r o v ,  
a n d  I .  Y a .  P o s t o v s k i i  

UDC 547.863.1 

We have found that  2-quinoxalone (1) undergoes reac t ion  with v - s u r p l u s  he t e rocyc l i c  compounds (for 
example ,  with indoles and py r ro l e s )  on heating in acet ic  acid in a i r  to give substitution products  (II, IHa, b). 
Unsubsti tuted py r ro l e ,  furan,  and thiophene a r e  po lymer ized  under  these  conditions,  and substi tut ion p rod-  
ucts cannot be isolated.  
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Quate rna ry  quinoxaline sa l t s  (IV) a r e  m o r e  reac t ive  with r e s p e c t  to indoles, and the cor responding  
substi tut ion products  (V) can be obtained in good yields  even when the components  a r e  heated in alcohol with 
bubbling in o f  a i r  (Table 1). 
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EXPERIMENTAL 

3-(3-Indolyl)-2-quinoxalone (n). A mixture  of 1.5 g (10.2 mmole)  of 2-quinoxalone and 1.31 g (11.2 
mmoIe)  of indole was heated in 3 ml  of acet ic  acid for  2 h, a f t e r  which it was diluted with 40 ml  of benzene,  
and the br igh t -ye l low crys ta l l ine  prec ip i ta te  was c rys ta l l ized  f rom x y l e n e - d i m e t h y l f o r m a m i d e  (DMF). The 
yield of product  with mp>  300 ~ was 1.4 g (52%). UV spec t rum in DMF: k m a  x (log e) 380 (4.79) and 400 nm 
(4.73). IR spec t rum:  1662 and 3317 cm - l .  PMR spec t rum,  6 : 9.55 (d, 2-H) and 7.4-8.3 (m) ppm. 

3 - (1 -Methy l -2 -pyr ro ly l ) -2 -qu inoxa lone  (IIIa). The yield of this compound, with mp 233-234 ~ ( f rom 

xylene}, was 26%. 
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2-(3-indolyl)-N-alkylquinoxalinium Salts (V) 
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mp, *C I Empirtcalformula 

> 3 0 0  [ C~4H~IN303S 

212--214 C2sH2~N30~S 
~ 

262--265 CIsHI61Ns 

N, %calc. found 

9,8 9,7 

9,1 9,4 

10,5 10,5 

kma x, nm 
(log s), DMF 

305(4,42), 
460(4,13) 
310(4,41), 
475(4.13) 
305(4,29). 
465(4,13) 

Yield, 
% 

51 

45 

73 
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3-(1-Pheny . l -2 -pyr ro ly l ) -2-qu inoxa lone  (II]b). This  compound was obtained in 44% yield and had mp 
253-255 ~ (from • 

The r e su l t s  of e l emen ta ry  ana lyses  of al l  of the compounds were  in ag reemen t  with the calculated va l -  
ues for  C, H, and N. 
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