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[ Abstract]

A half-sandwich iridium complex [(Ir'"™(n°-CsMes){bpy(COOH)-}(H.0)]**, where
bpy(COOH) is 2,2’-bipyridine-4,4’-dicarboxylic acid, has an ability to oxidize both H; and
H20 molecules. The detailed reaction mechanisms of the H.O oxidation are investigated using
density functional theory (DFT) calculation. Here, O—O bond formation is especially focused.
DFT calculation shows that an iridium oxo complex forms a hydrogen peroxide complex using
one or two H>O molecules. In the path using one H.O molecules, a hydrogen of the H>O is
abstracted by oxo ligand to form two radical species, which occurs radical-radical coupling to
lead to an O—O bond. On the other hand, two H20 molecules react with oxo ligand as a substrate
and a catalyst to form an O—O bond through the water nucleophilic attack (WNA) mechanisms.
Compared with both paths, the path using two H.O molecules is energetically favored so that
an O-0 bond formation proceeds as the WNA mechanisms.
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Fig. 1. A half-sandwich iridium oxo complex
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Fig. 3. Computed reaction diagrams for H,O oxidation by a half-sandwich iridium complex. Black, red, and
blue lines correspond to closed-shell singlet, open-shell singlet, and triplet states, respectively.
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