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Alkylation of 3-nitro-1,2,4-triazole in the N-methylmorpholine /N-oxide/water system and
identifying the structure of obtained compounds

Ani H. Hasratyan
Scientific Technological Center of Organic and Pharmaceutical Chemistry, Armenia

lkylation of 3-nitro-1,2,4-triazole with alkyl halides can theoretically lead to the formation of three isomers

1-allyl-3-nitro-1,2,4-triazole (A), 2-allyl-3-nitro-1,2,4-triazole (B), and 4-allyl-3- nitro-1,2,4-triazole (C) as
a result of alkylation at positions 1, 2, and 4, respectively. According to the published data, alkylation of 3-nitro-
1,2,4-triazole with alkyl halides dependingon the reaction conditions proceeds with the preferred formation of
the substitution product at the nitrogen atom N-1 (isomer A). However, the reaction products also contain the
regioisomer B in appreciable amounts together with isomer A. In published data, unfortunately, no concrete
proof of the structure of isomers A and B is given using spectral techniques. Alkylation of 3-nitro-1,2,4-triazole
with allyl bromide in an aqueous alkaline medium in the presence of N-methylmorpholine-N-oxide leads to a
mixture of the two isomers A and B, the predominant one corresponding to 'H NMR spectrum is compound
A. However, in the alkylation of triazole with allyl bromide, it is necessary to take into account the possibility of
formation of the third isomer C. In this case, the NOESY experiment is not informative, since in both isomers,
NOE can be observed between the protons of the methylene substituent and the methyl group of a triazole
ring. In this regard, and considering that N- allyltriazoles are liquids under normal conditions, we proposed
an indirect way of identifying their structures. The essence of the method is the bromination of 1-allyl-3-nitro-
1,2,4-triazole in an aqueous solution of sodium acetate, which without alternative leads to the formation of
1-(2,3- dibromopropyl)-3-nitro-1,2,4 -triazole, formed in the form of crystals, which makes it possible to carry
out its X-ray structural studies.
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X-ray structural analysis showed that the compound obtained is a product of the addition of bromine to 1-allyl-3-nitro-
1,2,4-triazole, i.e., to triazole A.
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