REACTIONS OF ISOCYANATES WITH AZOMETHINES
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In the present communication are given the data on the reactions of the benzoyl and trichloroacetyl

isocyanates with some azomethines, which proceed with the formation of the cyclic 1:1 adducts, and speci-
fically 1, 3-diazetidin-2-one (III) and 1, 3, 5-oxadiazin-4-one (IV) derivatives (Table 1),
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As can be seen from Table 1, azomethines (IIa) — (Ile) react with the benzoyl and trichloroacetyl iso-
cyanates to give (III) and (IV)., The ratio of (IIN) and (IV) depends on the temperature, the reaction time,
and the character of the substituent in the p-position of the C~aryl- and N-arylazomethines, A similar
effect of the reaction conditions and the character of the substituent in the azomethines on the competition
of the 2 + 2- and 2 + 4-cycloaddition reactions was observed by us previously [1). Compound (IIa) reacts
with isocyanates only on the type of 2 + 2-cycloaddition, Compound (IIf) reacts with benzoyl isocyanate to
give the 2 + 2-cycloadduet (IIIf), and with trichloroacetyl isocyanate to give the 2 + 4-cycloadduct (IVY),
The insertion of electron-acceptor substituents in the p~position of the C-aryl- and N-arylazomethines
shifts the direction of the reaction toward 2 + 4-cycloaddition, Thus, azomethines (IIg)—(IIk) react with
isocyanates to give only the (IV) isomer. Acyl and aroyl isocyanates react with benzalbenzylamine [2, 3]
and p-substituted benzalbenzylamines [3] in the same way (2 + 4-cycloaddition).

All of the obtained adducts are crystalline compounds, The (II) and (IV) compounds were separated
by fractional crystallization from ether, CCl, or benzene, The structure of the adducts was confirmed by
the IR spectral data., The IR spectra of the (III) compounds have the abgorption bands of the stretching
vibrations of the C =0 group in the 1672-1688 and 1768-1781 cm~! regions. The spectra of the (IV) com-
pounds have the bands of the stretching vibrations of the C=N and C=0 bonds in the 1614-1634 and 1672~
1704 cm~! regions.

The order in which the isocyanates add to azomethines was established by acid hydrolysis in acetone,
as described in [1]. The elemental analysis of all of the obtained compounds for C, H, N and CI showed
satisfactory agreement with the calculated values.

V. I. Ul'yanov-Lenin Kazan State University. Translated from Izvestiya Akademii Nauk SSSR, Seriya
Khimicheskaya, No. 11, pp. 2607-2609, November, 1973, Original article submitted March 9, 1973.

© 1974 Consultants Bureau, a division 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 transmitied, in any form or by any means,
electronic, mechanical, photocopying, microfilming, recording or otherwise, without written permission of the publisher. A
copy of this article is available from the publisher for $15.00.

2542



TABLE 1
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The IR spectra were taken in Nujol and in CCl; on a UR~10 instrument, The experimental reaction
conditions are given in Table 1. The adducts were hydrolyzed as described in [1].
CONCLUSIONS

The kenzoyl and trichloroacetyl isocyanates react with azomethines on the type of both 2 + 2~ and
2 + 4-cycloaddition. The temperature, reaction time, and the electronic effects of the substituents, all
exert an effect on the ratio of the isomers,
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