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Construction of a New Catalyst Using a Protein Matrix

Hayashi, Takashi
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Biosynthesis and metabolic degradation are one of the fundamental examples which
are related to the straight toward organic synthesis. The efficient reactions require enzymes as a
biocatalyst. Therefore, it will be an appropriate approach for chemists to modify a protein to yield a
useful catalyst. Our group has focused on the construction of a biohybrid catalyst in which an
artificially created metal complex is linked into an aproprotein after the removal of a cofactor heme of
a hemoprotein. As a result, we have demonstrated that several biohybrid catalysts can promote reactions
such as C-H bond activation, C-C bond formation or hydrogen evolution which seems to be difficult for
natural enzymes. Furthermore, we indicate that the fine-tuning of the reaction scaffold of our biohybrid
catalyst by mutagenetic approach is capable of controlling the reaction activity and stereoselectivity.
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