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In recent years, ‘artificial metalloenzymes’, which artificially combine proteins with
synthesized metal complexes as cofactors, have attracted attention as an attempt to extend the
functionality of metalloenzymes to non-natural chemical reactions. Myoglobin, an enzyme
present in vivo, has a high oxygen affinity and stores molecular oxygen bound to an iron
porphyrin complex i.e. heme, in its active center. Therefore, it is important to control Fe-O;
bonding, which dominates the oxygen affinity, for the reconstitution of myoglobin. The DFT
calculation has revealed some orbitals that energetically close to the frontier orbitals (HOMO,
LUMO), are delocalized in the porphyrin-ring in addition to Fe and O». In this study, therefore,
we discuss the difference in oxygen affinity of the myoglobin active site when porphyrin is
replaced with other cyclic T-conjugated systems by theoretical calculation.
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