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We have developed a method for the synthesis of the previously unknown 6-azaoxindole and its der iva-  
tives via the scheme 
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The basis of the synthesis  is the reductive cyclization of 3-n i t ro-4-pyr idylmalonic  es te r  (D [1], which 
we isolated from the products of the reaction of 3-n i t ro-4-chloropyr id ine  with disodiomalonic es ter  in the 
form of the crystal l ine hydrochloride with mp 125-126 ~ (from alcohol). The hydrochloride is readily hy- 
drolyzed,  and base I can be extracted with ether f rom its aqueous solution without alkalization in pract ical ly  
quantitative yield. 3-Ethoxycarbonyl-6-azaoxindole  (II) imp 299-300 ~ (dec.)] was obtained in quantitative 
yield (9.8 g) in the hydrogenation of 13.4 g of base I in 400 ml of alcohol with 10 g of 5% Pd/C at room tem-  
perature .  Compound II (according to its IR and PMR spectra) apparently exists in two tautomeric  forms 
(IIa and IIb), and the equilibrium is shifted markedly to favor the 2-hydroxy form (IIa). When 0.2 g of II 
was refluxed with 1 ml of acetic anhydride for  6 h and the mixture was cooled, 0.24 g (85%} of the O,N-di-  
acetyl derivat ive (III), with mp 300-301 ~ (dec.), crysta l l ized out. IR spect rum:  1740 and 1640 cm -1. PMR 
spect rum (ds-dimethyl sulfoxide): 1.28 (t), 4.2 (q), 2.61 (s), and 2.76 (s) ppm, and the signals of three a ro -  
matic protons at 7.50-8.45 ppm. Mono-N-acetyl  derivative IV, with mp 315-317 ~ (dec.), was formed in high 
yield when diac~tate III was heated with water  or  phenylhydrazine.  IR spectrum: 1695 and 1625 cm -1. PMR 
spect rum:  1.28 (t), 4.16 (q), and 2.64 (s) ppm and aromat ic  protons at 7.47-8.64 ppm. Both acyl  groups in 
diacetate III were saponified when it was heated with dilute acids and alkalis for 30 rain; the product was 
H. Under more  severe  conditions, (refluxing for 5 h, 1.6 g of II with 15 ml of 18% hydrochloric  acid), III 
underwent saponification and decarboxylation. The react ion products were evaporated to dryness ,  treated 
with 0.57 g of NaHCO 3 in 5 ml of water,  and extracted with butanol to give 0.9 g (83%) of 6-azaoxindole (V) 
with mp 231-232 ~ (dec., f rom alcohol) as color less  slightly yellowish crys ta ls .  IR spec t rum:  1660 cm -1. 
PMR spec t rum:  doublets (4-H and 5-H) at 6.67, 7.30, 7.35, and 8.15 ppm; singlets (7-H) at 7.37 and 8.10 
ppm and 10.15 and 10.59 (NH) ppm; and singlet at 5.02 ppm. On the basis of the spec t ra l  data, V exists in 
the form of a mixture of commensurable  amounts of the hydroxy (Va) and oxo (Vb) forms.  A more detailed 
examination of the tau tomer ism of II, IV, and V will be the subject of future studies. 

S. Ordzhonikidze All-Union Scient i f ic -Research  Pharmaceu t i ca l -Chemis t ry  Institute, Moscow. Trans -  
lated f rom Khimiya Geterotsiklicheskikh Soedinenii, No. 10, p. 1428, October, 1975. Original ar t ic le  sub- 
mitted December  8, 1974. 

I �9 76 Plenum Publishing Corporation, 22 7 West 1 7th 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, micro.filmilTg, 

i recording or otherwise, without written permission of  the publisher. A copy o f  tttis article is available from the publisher.for $15.'00. 

1217 



1~ 
2. 

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

O. Brenner ,  Ann., 529 , 288 (1937). 
B. A. J. Clark, T. M. S. E1 Bakoush, and J. Pa r r ik ,  J.  Chem. Soc., Perkin I, 1531 (1974). 

C O M P L E X E S  O F  A Z O L E S  

W I T H  A C E T Y L A C E T O N A T E S  

A.  D. G a r n o v s k i i ,  D. G. B a t y r ,  
V .  A.  C h e t v e r i k o v a ,  V.  N. S h e i n k e r ,  
a n d  O.  A.  O s i p o v  

UDC 541.49 : 547.77 

A number  of the most  important  inorganic biological sys tems  a re  coordination adducts formed as a 
resul t  of the axial addition of azoles to chelates of the transi t ion metals [1]. 

We have synthesized adducts by heating solutions of azoles  (L), acetylacetone (A), and metal (nickel, 
cobalt, and vanadyl) chlorides in methanol or  an aqueous methanol mixture with the addition of NH4OH up 
to pH ~ 7-8. According to the resul ts  of e lementary  analysis ,  the adducts of the nickel and cobalt aee ty lace-  
tonates have the MA 2 �9 2L composition, as compared with the MA 2 �9 L composition in the case of vanadylchlo~ 
ride, r ega rd le s s  of the basici ty  of the azoles and s te r ic  fac tors .  The following imidazoles were used: imid- 
azole, N-ethylbenzimidazole,  benzimidazole,  3 ,5-dimethylpyrazole,  and benzotr iazole (the pK values range 
f rom 7.02 to 1.60). 

A sys temat ic  increase  in most  of the frequencies of the deformation vibrations of the coordinated do- 
nors  as compared with the free azoles is observed in the IR spect ra  of minera l  oil suspensions of the ad- 
ducts, and this constitutes evidence [2] for  localization of the coordinate bond on a nitrogen atom of the py-  
ridine type. The frequencies  increase  regular ly  in the o rder  Co< Ni< VO, and this is associated with an 
increase  in the stability of the adducts in the same order .  The decreases  in the v C = O bands of the acetyl-  
acetonate$ (~20 cm -1) upon adduct formation a re  independent of the nature of the metal  and the azole ring. 
The basici ty and the volume of the heteroeycl ic  fragment have little effect on the decrease  in the frequency 
of the vibrations of the vanadyl group (A v = 50-70 cm -1) during complexing. 
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