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Development of a Novel Non-Heme Ruthenium Catalyst and Its C—H Oxidation Behavior
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Carbon-hydrogen (C—H) bond functionalization is a useful tool to simplify the synthesis
process of target molecules. Because of its benefits, this transformation has received much
attention. Recently, we found that a non-heme ruthenium complex 1a, bearing malic acid as an
auxiliary ligand, is an excellent catalyst for highly regioselective C—H oxidation reactions using
hydrogen peroxide as the terminal oxidant. However, the mechanistic details of the reaction
remain unclear. In this study, to gain mechanistic insight, we started monitoring the reaction.

The reaction involved an initial induction period, and further investigation suggested that the
phenomenon was caused by the PPh; ligand (Scheme 1). Therefore, we synthesized a new
complex 1b, with DMSO replacing the phosphine ligands, and evaluated its catalytic activity
in C—H oxidation. As a result, we succeeded in eliminating the initial induction period. The
catalyst converted the substrate to the desired product with comparable site-selectivity and
conversion as observed with the 1a-catalyzed reaction, using four equivalents of hydrogen
peroxide as the co-oxidant.
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