ELECTROCHEMICAL PROPERTIES OF A COPPER(II) CHLORIDE DIMER WITH α-IMINOPYRIDINE LIGAND
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α-Iminopyridine Schiff base ligands whose nitrogen atoms are perfectly placed to act cooperatively in cation binding are electronically similar to classic bipyridines. Metal complexes of the latter have shown remarkable properties in photochemistry, photophysics, electrochemistry, molecular devices and machines [1]. However, substitution reactions at the bipyridine backbone to tune the desired properties of the resulting complexes are challenging from a synthetic viewpoint and α-iminopyridines serve an attractive alternative in this respect.  
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The new copper(II) complex [CuLCl2]2, where L is a product of Schiff base condensation between methylamine and 2-pyridinecarbaldehyde, is built of discrete centrosymmetric dimers with the Cu∙∙∙Cu separation being 3.43 Å. The coordination about the CuII ion can be described as distorted square pyramidal with the two N atoms from the bidentate chelate L [average Cu(N = 2.03 Å] and two Cl atoms [average Cu(Cl = 2.26 Å] in the basal plane. The apical bond to another Cl atom is significantly elongated at 2.61 Å. In the crystal, the loosely packed dimers are arranged in stacks propagating along the a-axis direction. 
	Fig. 1. Cyclic voltammogram of [CuLCl2]2, 0.1 mM in methanol mixed with 0.1 M acetate buffer (pH 4) and NaClO4 (70:28:2) as supporting electrolyte at a glassy carbon electrode and Ag/AgCl as a reference electrode (scan rate: 100 mV s(1; T = 298 K).[image: image2.png]Current |, mA
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	[CuLCl2]2 is redox active in CH3OH solution and shows a cyclic voltammetric response in the potential range of (0.12 ( 0.047 V (E1/2 = (0.037 V vs SSCE), which is assignable to the reduction peak of CuII/CuI (Fig. 1). The complex exhibits quasi-reversible behaviour as indicated by the non-equivalent current intensity of cathodic and anodic peaks (ic/ia = 0.422) and a large separation between them (167 mV) [2]. Since CuI prefers to be four-coordinate, the irreversibility of the CuII/CuI couple may be due to the dissociation of the dimers in solution. 
Reduction of copper(I) to copper(0) is associated with  the  irreversible  peak II  at 


(0.36 V vs SSCE. The latter process causes removal of the metal centre from the complex molecule. The resulting free ligand undergoes reduction at about (0.8 V, which is superimposed with the reduction peak of the solvent, as is evident from the comparison between the cyclic voltammograms of [CuLCl2]2 and supporting electrolyte methanol solutions.
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