SYNTHESIS AND CATALYTIC ACTIVITY OF COPPER(II) COMPLEXES WITH (3-(PYRIDIN-2-YL)-1H-1,2,4-TRIAZOL-5-YL)METHANAMINE
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1,2,4-Triazole derivatives are common ligands for the preparation of N,N′-bridged dinuclear copper(II) complexes. It has been reported that complexes of similar structure exhibit high catalytic activity in C(sp)–C(sp) coupling reactions of phenylacetylene, as well as in the catalytic oxidation of styrene to benzaldehyde and cyclohexane to a mixture of cyclohexanol and cyclohexanone [1].
In this work, nine new copper(II) complexes were obtained by the interaction of the ligand (3-(pyridin-2-yl)-1H-1,2,4-triazol-5-yl)methanamine (L) with copper(II) salts. The complexes were divided into three structural types: the copper atom has a trigonal-bipyramidal environment, the anion is part of the coordination sphere, and the amino group of the ligand is protonated and does not form a coordination bond (Fig. 1 A); a square-pyramidal or octahedral environment of copper with a coordinated anion (An) or water molecule at the apical positions (Fig. 1 B); a tetragonal-pyramidal environment of copper with coordinated water at the apical position and outer-sphere anions (Fig. 1 C).
The structure of the complex А3 is of particular interest, as it is a coordination polymer, unlike the others. In this complex, chloride ions act as bidentate-bridging ligands, connecting adjacent dinuclear fragments into a polymer chain, while nitrate ions remain in the outer sphere.
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Fig. 1. Structural types of the obtained complexes.

The synthesized complexes were tested as catalysts in the azide-alkyne cycloaddition reaction in methanolic and aqueous solutions (Fig. 2). The highest yield (76%) of the target product was demonstrated by the A3 complex. The reaction proceeds significantly more efficiently in methanol, which is likely due to the better solubility of the starting substrates (phenylacetylene and benzyl azide) and the complexes themselves in the alcoholic medium.
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Fig. 2.Synthesis of 1-benzyl-4-phenyl-1,2,3-triazole with A3 as catalyst.
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