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Acid-Cooperative Manganese-salen-Catalyzed Epoxidation using Hydrogen Peroxide as the
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Metal(oxo) intermediates are highly reactive electrophilic oxidants that facilitate reactions
such as C—H oxygenation and olefin epoxidation. Due to their utility, the development of
oxidation reactions involving oxo species continues to be a highly active area of research in
organic synthesis. Recent studies have revealed that acids can significantly influence the
reactivity of metal(oxo) species, enabling precise control over their catalytic performance.

In our research, we also found that a ruthenium catalyst incorporating carboxylic acid as an
auxiliary ligand exhibits excellent reactivity when hydrogen peroxide is used as the terminal
oxidant. This finding suggests that the complex bearing a carboxylic acid at an appropriate
position can induce novel catalytic activity.

Specifically, Mn(salen) complexes are well-known as highly effective catalysts for
epoxidation. In this study, we synthesized a novel manganese-salen complex containing an
intramolecular carboxylic acid group and investigated its performance in epoxidation reactions.
As a result, the complex enabled the effective use of hydrogen peroxide, which has previously
seen limited application (Scheme 1). Furthermore, the addition of N-methylimidazole (NMI)
significantly enhanced the reactivity, achieving the target epoxide in a yield of 90%.
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Scheme 1. Carboxylic acid-cooperative Mn-salen-catalyzed epoxidation.
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