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Abstract

Our main goal was to determine the structure, structure and electronic characteristics of
the polyfunctional ligand, to derive the resulting complexes and to study the ability to synthesize
some 3D-metal coordination compounds, as well as to study the physicochemical design of the
synthesized complexes. Prior to the synthesis of azelaic acid dihydrazide, prediction of the ability
of its molecule to form a complex and detection of donor atoms in it, study of the effect of various
solvents on these characteristics. We conducted a quantum-chemical investigation of the
molecule using the semi-empirical AM1 method in various solvents (water, ethanol, methanol,
acetone, dimethylformamide, hexane, etc.). Heat generated during the molecule, total energy
value, dipole moment, ionization potential, valence angles and bond lengths between atoms,
plant charges, arrangement of electrons of atomic orbitals, etc. are calculated. As a result of the
calculations, the donor atoms (oxygen of the carbonyl group, nitrogen atoms of the hydrazide
group) were identified. According to the calculations, azelaic acid dihydrazide is a tetradentate
ligand.

The structural, energetic and electronic characteristics of the azelaic acid dihydra-
zide molecule have been calculated both in the gaseous state and in different solvents, which, in
turn, are characterized by different dielectric permeability.

For the synthesis of coordination compounds with azelaic acid dihydrazide as the
initial Co starting point, we chose to select CI2, NiCl2, CoSO4, NiSO4, Co(NO3)2, Ni(NO3)2,
So4, FeSO4, MnCl2, CuCl2, Co(NCS)2, Ni( NCS) 2.

Synthesis in water and ethanol solutions. Metal, L and L1 were taken in a ratio of 1:1:2.
The synthesis was carried out both in ethanol and, in some cases, in ethanol-water solution, the
rate of separation of the complex compound in the case of different metals. There are 12 new
coordination compounds in the solid state. Their composition by elemental analysis, and indivi-
duality by determination of melting point. Study of some physico-chemical properties: solubility
in various inorganic and organic solvents. Azelaic acid dihydrazide (L) and 2-amino-6-
methylpyridine (L') in coordination compounds of cobalt(II) and manganese(II) with complex-
forming atoms, organic ligands and acid groups (Cl1~, SO4°2, NON3. ~ ) methods of coordination
and molecular study of the relevant complex compounds, infrared spectroscopic (IR) research.

To determine the thermal stability of the synthesized compounds, we conducted a
thermogravimetric and calorimetric study. According to the research results, the decomposition
of some complex compounds begins in the temperature range of “40-2980C. Finding out the
results of the thermal analysis, which includes the temperature interval for the removal of water
molecules in the outer coordination sphere.

The details of the study of quantum-chemical, infrared absorption spectroscopy and
X-ray data are provided for the structures of the synthesized complex compounds.
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