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Abstract

This article describes a two-step method for the synthesis of malondyl (1,2,4-triazole) (1,3-di (1H-1,2,4-
triazol-1-yl)propane-1,3-dione) of 1,2,4-triazole through 1-trimethylsilyl-1,2,4-triazole, followed by reaction
with malonyl chloride; the yield of the final product is 85%. The kinetics of hydrolysis of malonyldi(1,2,4-
triazole) in the acetonitrile — water system (9:1) at 25 °C and 35 °C was studied, and the activation energy of
the hydrolysis of malonyldi(1,2,4-triazole). To study the thermodynamic features of the reactions of obtaining
this compound in the Spartan’14 1.1.4 program, a number of thermodynamic characteristics were calculated,
which determine the spontaneous and exothermic nature of the process.

For the molecule malonyldi(1,2,4-triazole), the most and least stable conformers were found in the
program Molecular Operating Environment 2009.10, for which the surfaces of nucleophilic susceptibility
were calculated in the program SCIGRESS Modeling 3.1.4. It was shown that the most stable conformer of
the malonyldi(1,2,4-triazole) molecule should have the highest reactivity in reactions with different
nucleophiles and the lowest value of the heat of formation. In this case, the nucleophilic susceptibility of
carbonyl carbon atoms is different, despite the symmetry of the structure of the molecules malonyldi(1,2,4-
triazole), which suggests a stepwise interaction of malonyldi(1,2,4-triazole) with nucleophiles.

The structure of malonyldi(1,2,4-triazole) was confirmed by IR, 'H NMR spectroscopy, individuality —
by thin-layer chromatography. The proposed mechanism for the hydrolysis of malonyldi(1,2,4-triazole) is
described. The program PASS Professional 2007 predicted the most likely types of biological activity of the
studied compounds. The most significant types of biological activity are anti-diabetic, anti-ulcer, anti-
ischemic, anti-oxidant. The obtained data allow us to choose the optimal conditions for the synthesis of
malonyldi(1,2,4-triazole) and to conclude that it is highly hydrolytically stable in an aqueous acetonitrile
medium.
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