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Substituent Effects on Formation Reaction of Nickel(II)-percarboxylate Complex by Ozone
Oxidation of Nickel(IT)-carboxylate Complexes

(Graduate School of Engineering, Osaka University) O Yuma Morimoto, Ryotaro Hariki,
Shinobu Itoh

Reductive cleavage of O—O bonds are usually endothermic process, which is a driving force of
oxidation reactions by peroxide or peracid oxidant. The reverse process is an energetically
unfavorable process, so that a limited number of direct observation of the O—O bond formation
reaction has been reported. We herein report Ni(Il)-percarboxylate complexes formation by
ozone oxidation of the corresponding Ni(II)-carboxylato complexes.

Introduction of ozone gas into a 1,1,1,3,3,3-hexafluoro-2-propanol solution of
[Ni"(tmpa)(m-CBA")(OH,)](PFs)  (tmpa: tris(2-pyridylmethyl)amine, —m-CBA™:  m-
chlorobenzoate) (1, 30 uM) containing triphenylborane (0.30 mM) produced a characteristic
absorption band at 393 nm (= 3.5 x 10° M~ ! cm™). The same spectrum was obtained by the
reaction of nickel(Il) complexes with m-chloroperbenzoic acid. The generated species was
characterized as [Ni"(m-CPBA")(tmpa)]" (m-CPBA": m-chloroperbenzoate) (2) in a spin-triplet
ground state with ESI-mass, Raman, IR, and '"H-NMR spectroscopies. Employment of '*O-
labeled complex endorsed the occurrence of O—O bond formation between the oxygen of the
benzoate ligand and that of ozone (Scheme 1). Nickel(II) complexes with other carboxylate
ligands were also converted to the corresponding peracid complexes in the similar manner. The
yields of peracid complex became higher when the carboxylate ligands with lower electron
donor ability were employed.
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