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e OEEE (FE30) : For the purpose of developing bio-inspired metal complexes applicable to
chemical biology, we synthesized metal complexes with newly designed various ligands that specifically
stabilize the structures of the metal complexes in solution. With the metal complexes, we successfully
attained following biologically relevant functions, (1) mimicking P-to-Q conversion in the O,-activation
of soluble methane monooxygenase (sMMO), (2) roles of the carboxylate-rich coordination environment
in O,-activating diiron enzymes, and (3) enhancement of catalytic activity of ruthenium complexes for
O,-evolution by water oxidation as a model of oxygen evolution complex (OEC). In these systems, we
found that stabilization of the optimal structures for the functions in solution leads to enhancement of the
functionality, essential for developing effective bio-inspired metal complexes.
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Scheme.1 MMOHox active site showing the diiron center (a) and
MMOH catalytic cycle (b) [1][2].
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Table 1 Spectroscopic Parameters of Q

A panlnm) 8 (mm s AEq(mm s-1)

MMOH Q (Mc) 420 8415
MMOH Q (M8 330; 430 7500; 7500 0.17 0.53

0.21,0.14 0.68;0.55
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Chart 2 (a) Structure of [Fe'",(u-O)(TAML),]*
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Table. 2 Oxidation of Cyclooctene by H,0, Catalyzed by Iron Complexes
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[Fe™,(0)(OH,)2(6-hpa)1(ClO.)” 10 75 2 8
150 70 2 110
[Fe3(0)(OHa):(tpa)a](CI0A)™ 10 40 4 8

[Fe';(MeCN),(tpa),](Cl0,),®! 10 34 40 7
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Scheme 2 Reaction of 1 with Et;N and H,O, to
form peroxodiiron(IIl) (3) and trioxodiiron (IV)
(4) complexes
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