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Preparation of Myoglobin Reconstituted with a Cobalt(II) Corrin Complex toward Radical
Cyclization Reactions

(Graduate School of Engineering, Osaka University) OShunsuke Konishi, Shunsuke Kato,
Takashi Hayashi

Artificial metalloenzyme is a new type of biocatalyst which has a synthetic metal cofactor
within a protein scaffold to enable new-to-nature catalytic activity. Our group has previously
reported a model of cobalamin-dependent enzyme, named rMb(Co'(TDHC)), in which
myoglobin (Mb) was reconstituted with a cobalt tetradehydrocorrin complex Co"(TDHC)
(Figure 1a).! rMb(Co"(TDHC)) was found to react stoichiometrically with an alkyl halide to
form a cobalt-alkyl complex. Based on this knowledge, we here investigated a photocatalytic
radical cyclization reaction of alkyl halides using the rtMb(Co"(TDHC)) (Figure 1b). It was
assumed that photoirradiation can induce homolytic cleavage of the cobalt—carbon bond,
thereby providing a new radical cyclization activity for the reconstituted protein. In this
presentation, we will report the construction of rMb(Co'(TDHC)) and the investigation for the
radical cyclization reaction under visible light irradiation.
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Figure 1. (a) Crystal structure of rMb(Co"(TDHC)) (PDB: 3WFT). (b) Photocatalytic
radical cyclization reaction catalyzed by rtMb(Co"(TDHC)).
1) Y. Morita et al. Dalton Trans. 2016, 45, 3277-3284.
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