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Synthesis, structure and reactivity of oxalyl di(4-methylimidazole)
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Abstract

The article describes a two-step method for the synthesis of oxalyl di(4-methylimidazole) from 4(5)-
methylimidazole through 1-trimethyl-4-methylimidazole followed by interaction with oxalyl chloride; the
yield of the final product is 89%. The kinetics of hydrolysis, alcoholysis, and aminolysis of oxalyl di(4-
methylimidazole) in acetonitrile — water (9 : 1), acetonitrile — methanol (9 : 1), acetonitrile — diethylamine
(9 : 1) at 25 °C was studied. To study the thermodynamic features of the reactions to obtain this compound in
the Spartan’14 1.1.4 program, a number of thermodynamic characteristics were determined that determine the
spontaneous and exothermic nature of the process. The data obtained make it possible to select the optimal
conditions for the synthesis of oxalyl di(4-methylimidazole) and to draw a conclusion about its low stability in
media containing nucleophiles.

Possible conformers were found for the oxalyl di(4-methylimidazole) molecule in the Molecular
Operating Environment 2014.0901 program, for which nucleophilic susceptibility surfaces were calculated in
the SCIGRESS Modeling 3.1.4 program. It was shown that the most reactive conformers in which carbonyl
groups are minimally screened by fragments of 4-methylimidazole.

The structure of oxalyl di(4-methylimidazole) was confirmed by IR and 'H NMR spectroscopy.
Characteristic absorption bands were found in the IR spectra, confirming the presence of the corresponding
functional groups in the structure of the compound, and proton signals with characteristic chemical shifts for
the corresponding functional groups were detected in 'H NMR spectra. In the PASS Professional 2007
program, the most probable types of biological activity of the test compound were predicted. The most
significant types of biological activity are in relation to urological diseases, antiseborrheic effect, stimulator of
renal function, stimulator of leukopoiesis.
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