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Abstract

The aim of our research was the synthesis of heterometallic coordination compounds
with malonic acid dihydrazide. For synthesis we selected transition type metals: cobalt,
nickel, copper, iron, manganese; And chloride, sulfate, nitrate, thiocyanate ions are used as
acid ligands.

The use of malonic acid dihydrazide as a ligand is interesting from several points of
view.

It should be noted that hydrazides of carboxylic acids, including malonic hydrazide,
contain two hydrazide groups, in which the O = C — NH - fragment is important from a
biological point of view; and also selected metals for the synthesis of coordination
compounds, the so-called Life metals are essential for the body's vital activity and normal
functioning.

Before starting the experiment, we studied the molecule of malonic acid dihydrazide
by quantum-chemical method. The aim of this study was to reveal the donor capabilities of
the molecule in terms of complex formation. In addition, this study also considers the
theoretical possibilities of using different solvents, which allowed us to choose the optimal
conditions for conducting the synthesis.

13 new heterometallic binuclear coordination compounds have been synthesized.
A common method of synthesis in different solvents (water, ethanol, dimethylformamide)
has been developed. The solubility of the synthesized compounds in water and organic
solvents was studied; Their melting temperature is determined.

According to quantum-chemical calculations, theoretically, the best environment
for the synthesis is dimethylformamide. However, practically, the reaction of complex
formation with better yield takes place mainly in ethanol-water solutions. This fact is
probably explained by the solubility of the synthesized complex compounds in
dimethylformamide, which was confirmed by the post-synthesis research.

The ratio of the initial substances taken for the synthesis was: Me: Mel : L=1:1:
2. We performed the synthesis of the heteronuclear complex compound in ethanol-water
solutions. In the majority of cases, the turbidity of the solution and the separation of the
precipitate occurred immediately, and in the remaining cases, the turbidity of the solution
was noticeable, but the separation of the precipitate was observed after a delay of 15-20
minutes. All substances are stable in air. We could discuss the color only after drying.

To determine the thermal stability of the synthesized compounds, we conducted a
thermogravimetric and calorimetric study. According to the results of the research, it can
be seen that the decomposition of some complex compounds begins in the temperature
range of 720-298 °C. The results of the thermal analysis show that the removal of water
molecules in the external coordination sphere takes place in the given temperature interval.

Probable structures of the synthesized compounds have been established based on
the study of infrared absorption spectroscopy data.
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