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Synthesis of Pd(II) and Au(I) Metallocofactors Containing a Steroid Substructure and
Construction of Artificial Metalloenzymes Using a Sterol-related Protein as a Scaffold
(Graduate School of Engineering, Osaka University) OHaruka Nishiwaki, Shunsuke Kato,
Takashi Hayashi

Artificial Metalloenzyme (ArM) is a new class of biocatalysts which combines a synthetic
metal cofactor within its protein scaffold. Over the last two decades, a number of ArMs have
been developed for various abiotic chemical transformations.! In this study, we focus on
steroid-related enzymes as a scaffold for the construction of ArMs. These enzymes possess a
robust substrate-binding site within its active site, which specifically recognizes the steroid
substructure (Fig. 1). Based on this knowledge, a series of metal-NHC complexes with a steroid
substructure were synthesized (M = Pd or Au). By utilizing the specific interaction between the
steroid and the substrate-binding site of the enzyme, these organometallic species were
expected to be installed into the original active site of the natural enzyme. Along this concept,
we constructed the ArM having the Pd- or Au-NHC complex as a cofactor and investigated its
catalytic reactivity toward the hydroarylation reaction of alkynes.
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Fig. 1. Construction of steroid-related ArM and its target reaction
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