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Copper(II) oligopeptide and amine acid complexes are of interest as models of copper-containing enzymes and transport forms of copper in living organisms. In the present work complex formation in the systems copper(II) – glycylglycine (LH) / L-tyrosyl-L-phenylalanine (L’H) – D/L-histidine (HisH) has been studied by pH-potentiometry, electronic spectroscopy, and EPR methods in aqueous solution on the 1 M KNO3 background at 298 K. Having regard to the equilibrium data in the binary subsystems Cu(II) – LH, Cu(II) - L’H, and Cu(II) – L-HisH, formation constants have been determined potentiometrically for the following ternary complexes: CuL(HisH)+, CuL(His), Cu(LH-1)(His)-, and Cu(LH-1)(HisH-1)2- as well as CuL’(HisH)+, CuL’(His), Cu(L’H-1)(His)-, Cu(L’H-2)(His)2-, and Cu(L’H-2)(HisH-1)3-. The CuL(HisH)+, CuL(His), CuL’(HisH)+, and CuL’(His) complexes were found extrastabilized (with higher ΔlgK values). The His- coordination hinder greatly deprotonation of the L- or L’- peptide nitrogen with formation of the LH-12- or L’H-12- ligand forms. Stereoselective effects were first revealed for the Cu(L’H-1)(His)- and Cu(L’H-2)(His)2- complexes with preference accumulation of species with L- relative to D-histidine. This effect may be explained by d-π-interaction between copper center and the tyrosyl aromatic system at axial coordination of the His- carboxy group and trans-disposition of the dipeptide and histidine amine groups. Such interpretation is in accordance with previous statement [1] and in contradiction with opinion [2] about higher stability of the Cu(L-Phe)(D-His) and Cu(L-Trp)(D-His) relative to Cu(L-Phe)(L-His) and Cu(L-Trp)(L-His) complexes as a result of non-covalent (stacking) interactions between side-chain residues. Fine differences in the electronic and EPR spectra of the complexes Cu(L’H-1)(L-His)- and Cu(L’H-2)(L-His)2- with reference to Cu(L’H-1)(D-His)- and Cu(L’H-2)(D-His)2- have been disclosed and interpreted. Stability and structure of the investigated complexes as well as biological significance of histidine to copper(II) coordination are discussed.
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