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Non-heme metalloenzymes, which do not contain a porphyrinate ligand, catalyze
wide range of chemical reactions ranging from non-redox reaction (e.g., hydrolysis of
ester bonds of peptides and nucleic acids) to redox (i.e., reduction and oxidation)
reactions.’ The active metal centers of these enzymes are supported by hetero atom (i.e.
N, O, S) donors originated from amino acid residues and peptide bond backbone of the
protein. The coordination environment of the metal center may be a key factor for the
controlling the catalysis of these enzymes due to the Lewis acidity, oxidation state and
spin configuration of metal ions are correlated with the kind of supporting ligands,
coordination number, and geometry of metal center.

Oxygenation of organic compounds is catalyzed by oxygenases. The active sites of
non-heme oxygenases are composed of Fe or Cu ions: O, molecule is activated via
electron transfer from the metal center. The reactivity of the resulting reduced oxygen
species depends on the properties of the coupled metal centers (kind of element,
oxidation and spin states, coordination geometry, etc.). In fact, oxide anion (O%) bound
on high-vaent iron (Fe(1V) or Fe(V)) center(s) may be the reactive species in the
hydroxylation of alkanes (including methane). This oxide anion is formally generated
by four-electron reduction of O,, and therefore, the oxidation process can be disclosed
as “reductive oxidation”. In contrast to the heme iron oxygenases (e.g., cytochrome P-
450; the active site is mononuclear Fe center), the nuclearity of active metal ions is
various in the non-heme enzymes. Some enzymes are composed of multi-nuclear Fe
and Cu centers. Such active sites may be of advantage to activate oxygen via multi-
electronic reduction process. Interestingly, the mononuclear Fe centers of various non-
heme oxygenases show common coordination P o,
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