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During an investigation of the effect  of benzoaunelation and the introduction of aza groupings on the r e -  
activit ies of azines,  we observed  that prot ic  and qua te rnary  salts  of pyrido[2,3-b]pyrazine (I) add nucleophile 
res idues  on react ion with indoles and phenylhydrazines in refluxing ethanol.  
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II }~=H, Nu=3-indol~l; |II R=CH3, Nu=2-Metby_l-3-indolyl-~V R=C2H~, Nu=2-methyl- 
3-indolyl; V R~CH3, Nu=NHNHC6H~; VI R=CH3, Nu=NHNHC~H4NO2-p 

The investigated react ions  proceed  in an unusual manner:  whereas  the cations of the monoazinium se r ies ,  
the corresponding N-oxides [1, 2], and the N-alkylquinoxalinium cation [3] add one res idue of the uncharged 
nucleophile and the i r  e lec t rophi l ic i ty  is exhausted by this,  the formation of diaddition products  is observed  
for  the f i rs t  t ime in this react ion.  

Whereas  quinolinium cations are nucleophil ically attacked in the pyridinium ring [1, 2], the direct ion of 
nucleophilic attack changes when the benzene r ing is replaced by a pyrazine ring, and addition occurs  at the 
C =N bonds of the uncharged pyrazine  fragment .  

The PMR spec t ra  of II-IV contain two cha rac t e r i s t i c  doublets (2-H and 4-H) at 5 ppm (J2,3=9 Hz); the 
PM'R spec t rum of V in dimethyl sulfoxide (DMSO) at 35~ does not give information because of broadening of 
the l ines.  The compound undergoes decomposit ion accompanied by the KhPYa effect  {negative polar izat ion of 
the benzene protons) when the t empera tu re  is r a i sed  to 100 ~ 

Sat isfactory resu l t s  of e lementa ry  analysis were obtained for  all of the compounds. Diaddition was also 
confi rmed by a study of the mass spec t ra .  

The number  of the compound, its melting point, the crys ta l l iza t ion solvent, the UV spec t rum [kmaxnm 
(log e)], and the percent  yield are given: II, base, 202-204, toluene, 272 (4.27), 291 (4.19), 332 (4.13), 87; III, 
232-235 (dec.), ethanol, 279 (4.30), 289 (4.20), 351 (4.20), 49; IV, 236-238 (dec.), ethanol, 280 (4.21), 289 (4.11), 
355 (4.11), 50; V, dec. > 100, ethanol, 272 (4.38), 319 (4.12), 346 (4.20), 61; VI, 200-202, CHsCOOH , 264 (3.90), 
374 (4.49), 81. 

L I T E R A T U R E  C I T E D  

1. A . I .  Sheinkman, S. I. Suminov, and A. N. Kost, Usp. Khim., 42, 1415 (1973). 
2. M. Khamana, Khim. Geterots ik l .  Soedin., N. 9, 1155 (1973). 
3. O . N .  Chupakhin, E. O. Sidorov, and I. Ya. Postovskii ,  Khim. Geterots ik l .  Soedin., No. 10, 1433 (1975). 

S. M. Kirov Ural Polytechnic Insti tute,  Sverdlovsk. Trans la ted  f rom Khimiya Geterots ikl icheskikh 
Soedinenii, No. 8, pp. 1146-1147, August, 1976. Original  ar t ic le  submitted January  19, 1976. 

This material is protected by copyright registered in the name of  Plenum Publishing Corporation, 227 West 17th Street, .New York, N. Y. 10011. No part [ 
of  this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission o f  the publisher. A copy of  this article is available from the publisher for $7.50. ] 

948 


