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Abstract

A series of copper(I) complexes ([Cu(L)I*) with various types of sterically bulky tetradentate
tripodal ligands having aromatic nitrogen donors such as pyridyl and imidazolyl groups have
been prepared and characterized by various physicochemical techniques including X-ray
crystallography. It was found that their dioxygen reactivity is highly dependent on the
stereochemical and electronic nature of the ligands. A copper(I) complex ([Cu(Me,-tpa)]* (1a))
with Me,-tpa (bis(6-methyl-2-pyridylmethyl)(2-pyridylmethyl)amine) reacts with dioxygen at
-80 °C in dichloromethane to give a novel bis(p-oxo)dicopper(Ill) complex ([Cuy(O)2(Me;-
tpa),]%* (1b)), which was characterized by resonance Raman spectroscopy and X-ray analysis.
The most striking feature of 1b is the reversible conversion with a precursor copper (I) complex
(1a) in CH,Cl, at =80 °C by bubbling N gas. Such a reversible behavior has not been observed
for the bis(p-oxo)dicopper(Ill) complexes. Mep-tpa has a unique ability to stabilize both
copper(I) and copper(Ill) oxidation states: it can take not only a square planar structure having
weak ligation from the axial positions suitable for formation of copper (III) oxidation state but
also a pyramidal structure suitable for formation of copper(l) oxidation state. The complex 1b
also has a regioselective monooxygenase activity for the supporting ligand as substrate to give N-
dealkylated ligand. It was also found that, in addition to the above bis(jL-oxo)dicopper(1ll)
complex, the complexes having other reactive dioxygen intermediates such as trans(u-1,2-
peroxo)dicopper(I) complexes and mononuclear superoxocopper(II) complex have been
produced by changing the stereochemical and electronic nature of tripodal ligands. The results
show that the reactivity of copper(I) complexes with dioxygen can be controlled by the
stereochemical and electronic nature of ligands.
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