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Abstract

The aim of the work was quantum chemical modeling by the theory of the functional density functional
of the interaction of 2-methyl-5,7-dinitrobenzo[d]oxazole with tetrahydride borate ion. For this, geometric
optimization and calculation of the total energies of the 2-methyl-5,7-dinitrobenzo[d]oxazole molecule in the
gas phase and water were carried out using the DFT/B3LYP/aug-cc-pVDZ method. To determine the likely
reaction centers for a nucleophile attack, atomic charges according to Mulliken and NBO charges in the
molecule of the initial substrate were established. The largest positive charges according to Mulliken in the
studied molecule, both in the gas phase and in water, are concentrated on the carbon atoms C4 and Co6,
whereas in the case of NBO analysis, such is the carbon atom C2. Analysis of nucleophilic atomic frontal
electron densities on the atoms of the substrate showed that from the point of view of orbital control, the
attachment of a nucleophile is most likely to the carbon atom in the 4 position. The data obtained are
consistent with previous experimental studies in which a rigid base — methoxide ion is attached to a carbon
atom C2, which is a rigid acid reaction center, and a reaction with a soft base — tetrahydride borate ion
proceeds along softer acid centers — carbon atoms C4 and C6 of the benzene ring. The calculation of the total
energies of the proposed c-adducts allowed us to establish that the most thermodynamically stable structure
when one hydride ion is attached to the 2-methyl-5,7-dinitrobenzo[d]oxazole molecule is the product of
nucleophile addition to the C4 carbon atom, and in the case of two hydride ions — at positions 4 and 6 of the
annelated benzene ring activated by nitro groups. Thus, the calculation of the Mulliken charges, as well as the
values of the nucleophilic atomic frontal electron densities at the atoms of the substrate, best reflects the
course of the reaction under conditions of orbital control with a tetrahydroborate ion, and NBO charges are
better suited to describe the course of the reaction under conditions of charge control.
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