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Cyclopropanation Catalyzed by Myoglobins Reconstituted with Iron porphyrins Containing
Trifluoromethyl Groups (Graduate School of Engineering, Osaka University)

(OChihiro Sonoda, Yoshiyuki Kagawa, Koji Oohora, Takashi Hayashi

Engineered hemoproteins are known as promising catalysts for alkene cyclopropanation.
However, most of them have little activity towards aliphatic alkenes due to the low reactivity
of carbene intermediate species. Recently, several studies have suggested that iron porphyrin
cofactors with more positively shifted redox potentials in hemoproteins exhibit higher
cyclopropanation reactivity.! In this work, we report several myoglobins reconstituted with
electron deficient hemes and discuss the relationship between the redox potentials and catalytic
activities for cyclopropanation. Iron porphyrin cofactors bearing some trifluoromethyl groups
at the peripheral positions were found to enhance the turnover numbers for the inert alkene
cyclopropanation by ethyl diazoacetate compared to native heme in the protein. This work
highlights the importance of redox-focused design of iron porphyrinoid cofactors in
hemoproteins to enhance the catalytic activity for the cyclopropanation of inert alkenes.
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