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Abstract: at the present stage one of the main directions of chemistry is the synthesis of new compounds
possessing a wide range of useful qualities. A special place in the implementation of this direction is occupied by
a new class of different ligand coordination compounds that can combine the useful properties of the original
components with newly acquired ones. The study of processes and products of interaction of three important
classes of chemical compounds: amides, inorganic acids, d-metal salts is very relevant, which is connected with
the possibility of obtaining a new class of different ligand coordination compounds.
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AHHOmMauUA: HA COBPEMEHHOM dmane OOHUM U3 OCHOGHBIX HANPAGICHUL XUMUU S6JSAeMCcs CUHME3 HOBbIX
coeouHeHUll, 00aA0AIOWUX WUPOKUM CHEeKMPOM nonesHvlx kadecms. Ocoboe mecmo 6 peanuzayuu 3mo2o
HANPAGNeHUs. 3aHUMAEN HOBbLU KIACC PA3HONUSAHOHBIX KOOPOUHAYUOHHBIX COCOUHEHUL, KOmopble Mo2ym
couemamv NOJE3HbIE CEOUCMBA UCXOOHIX KOMHOHEHMO8 C 6HO8b npuobpemennvimu. Hccredosanue npoyeccos
U nPOOYKmMo8 G3aumMoO0eticmeusi mpéx GANCHbIX KIACCO8 XUMUUECKUX COCOUHEHUU: AMUOO08, HeOp2aHUYeCKUX
KUCIIOm, COJlell d-Memauios seisemcst 6eCobMa AKMyalbHbIM, YMO CE53aHO C B03MONCHOCMbIO NOJIYYEHUS HOBO20
KAACCa pa3HONULAHOHBIX KOOPOUHAYUOHHBIX COCOUHEHUIL.

Knrwouegvie cnosa: koopounayuonuvie COCOUHEHUs, CONU MEMANN08, IPHeKMueHblil 3aps0, ayemamuo.

Today, one of the most important areas of modern chemistry and chemical technology is the chemistry of
coordination compounds with organic ligands. Among them, a special place belongs to coordination compounds
based on bio metals and amides, which play an important role in various biochemical processes, as well as
promising as analytical, organic reagents, starting materials in the chemical industry, they are also "good"
objects for fundamental research [1].

Complex compounds of d-elements halides with nitrogen- and oxygen-containing ligands are a traditional
area for studying the behavior of ligands and the metal-ligand bond. D-element salts are electron-withdrawing
agents capable of joining organic and inorganic molecules at places of excessive electron density created by free



pairs of electrons from donor atoms or n-electrons of multiple bonds. This ability of d-element halides to forma
donor-acceptor bonds with a large number of chemically passive molecules containing O, N donor atoms
underlies their catalytic activity, similar in character to the catalytic activity of protonic acids [2].

Coordination compounds containing amides, metal salts and mineral acids are of interest not only from a
practical point of view, but they are very interesting for fundamental studies, since the conjugation of an
unshared pair of electrons of the nitrogen atom and m-electrons of the carbonyl group is expressed in the
characteristic physical and chemical properties of substances [3].

Manganese is an element of the subgroup of the seventh group of the fourth period of the periodic system of
chemical elements of DI Mendeleev with atomic number 25. For manganese (1), the coordination number is six,
which corresponds to the octahedral arrangement of the bonds. The structure of the high-spin octahedral
complexes Mn (11) corresponds to the following electron configuration: [ss]°[s,1°[s¢"]*[Pa]*[sa™**]°. Actively
participates in the process of biochemical oxidation due to a change in the degree of oxidation.

The calculations were carried out using the semi-empirical quantum-chemical method PM3, which is
included in the packages ofMOPAC 7 and HyperChemPro 6.0. As the studied objects in the study of the
structure of acetamide complexes of manganese, MnCl, * CH;CONH, and MnCl, * 4CH;CONH, (Figures 1, 3).
One of the parameters characterizing the electronic structure of molecules is the effective charge on atoms (q).
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Fig. 1. Structural model of the MnClI, * CH;CONH, molecule
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Fig. 2. The distribution of the effective charge in the MnCl, * CH;CONH, molecule

A comparative analysis of the electron distribution in the molecules of the compounds studied shows that the
largest total negative charge is concentrated on the oxygen atoms of the carbonyl group. Figure 2 and Figure 4
show the distributions of the effective charges of molecules of manganese salts with acetamide.
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Fig. 4. The distribution of the effective charge in the MnCl, * 4CH;CONH, molecule

The concentration of positive effective charge is observed on the nitrogen atoms of the amino group of the
model molecules of manganese coordination compounds. The largest positive effective charge for the nitrogen
atom, which is in the molecule MnCl, * CH;CONH,, g N = + 0,727 unit of charge (Fig. 1), and the smallest
positive effective charge in the molecule MnCl, * 4CH;CONH,, g N = +0,376 unit of charge (Fig. 2). Thus, with
the complication of the spatial structure of the models, not only a decrease in the absolute value of the positive
effective charge on the nitrogen atom of the amino group is observed, but also an increase in the absolute value
of the negative effective charge of the carbonyl oxygen atom.

Apparently, this is due to the complication of the geometric structure of the molecules (with the increase in
the number of acetamide molecules connected to the central atom of the manganese complex), and this in turn
affects the magnitude of the effective charges, the first ionization potential and the dipole moment of
coordination compounds. The change in the above-mentioned quantities leads to a change in the electronic
structure of the investigated models.
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