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There is fundamental interest and importance in both the chemistry and biochemistry
concerning the interactions of molecular oxygen and nitrogen oxides with iron and copper
centers. Our research aims to contribute to a fundamental understanding of these topics via the
examination of synthetically derived model systems.

Model systems for cytochrome ¢ oxidase (heme & Cu) O,-binding and reduction are being
pursued and dioxygen reactions with reduced (heme)Fe"...Cu' ensembles lead to peroxo-
bridged Fe"-(0,)-Cu" complexes. These have been characterized by a variety of
spectroscopic or physico-chemical approaches. The significant effect of the nature of the
copper-ligand on the Fe"-(0,%)-Cu" structure, and conversion to low-spin analogues, B-Fe'l-
(0,°)-Cu" (B = imidazole base axial ligand) will be described. Physical properties and
reactivity differences between high and low-spin compounds will be discussed, along with
initial results concerning O-O bond cleavage in a (B)-Fe'"-(0,”)-Cu" system.

Nitrogen monoxide (*NO) interactions with certain copper, heme and heme-copper complexes
will also be discussed, in the context of Oj-interactions with these same complexes.
Peroxynitrite (O=N-O-O"), normally described as the product of superoxide anion plus *NO,
forms by reaction of *NOg) with a copper-dioxygen adduct. A heme-dioxygen adduct reacts
with *NO, to give a heme-nitrate (NO3 ") product. Evidence supports the intermediacy of a
peroxynitrite-heme complex; reference to heme enzymes effecting this reaction will be made.
Also, a heme-copper assembly reacts with nitrogen monoxide to effect its reduction to nitrous
oxide (2 *NO(,) + 2e + 2H" —> N>O) + H0), a reaction which mimics the chemistry
carried out heme/non-heme diiron nitric oxide reductases (NORs) and certain heme/Cu
cytochrome c oxidases CcOs).
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