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Synthesis, structure, and methane oxidation by dicopper complex with hydrophobic
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Selective conversion of methane to methanol is a difficult chemical process due to the strong
C-H bond and easy overoxidation. This is catalyzed by sMMO and pMMO, Fe and Cu methane
monooxygenases, under ambient conditions. Cu(p-O¢) species were proposed by DFT studies
as the active species of methane oxidation by pMMO and Cu ion exchange zeolite.!'*! Thus,
we have focused on multicopper complexes as the methane oxidation catalysts.

In previous work, we found that a copper complex of Medpa tridentate ligand, [Cu(Medpa)]**
(1) gives a large TOF 120 min™ in the cyclohexane oxidation with H>O, and proposed that 1
reacts with H,O» to form Cu'y(u-O¢)(u-OH) as the active species. In this study, we synthesized
a new dinucleating ligand L, having two dpa units connected by a biphenyl tether. It forms a
dicopper complex [CuL(u-OH)2]** (2). The crystal structure revealed that a hydrophobic
pocket is located between the dicopper center and the biphenyl group. 2 efficiently catalyzed
the methane oxidation with H,O». Here, we report the synthesis, crystal structure, and methane
oxidation.
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