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Development of non-heme type ruthenium-catalyzed C—H bond oxidation based on
mechanistic studies of carboxylic acid responsiveness (' Graduate School of Science, Kyushu
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C-H oxidation is a useful and straightforward tool for the construction of the oxygen
functional groups such as hydroxy and carbonyl groups. Recently, we found that non-heme
type Ru(bpga) complex 1 is an efficient catalyst for the site-selective C—H oxidation. During
these studies, interesting additional effects of carboxylic acids, the elevation of reaction rates
with the correlation of carboxylic acid’s acidity, were observed. Following this study, to the
mechanistic insight of the reaction, we followed the detail of the additional effect of carboxylic
acids in the reaction. Based on these investigations, it was thought that carboxylic acids are
hydrogen-bonding donors to ruthenium(oxo) intermediate and ligated to the ruthenium ion.
Furthermore, it was indicated that the deactivation process includes the oxidation of ligand.
Based on these considerations, we succeeded in preparing the more robust and effective catalyst
for the site-selective C—H oxidation.
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<method A>
Ru(bpga) (2 mol%)
Phi(OAc), (2.5 eq.)

<method B>
Ru(bpga) (2 mol%)
PhI(OCOCgF:5), (2.0 eq.)
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