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Effects of Axial Ligand on Alkane Hydroxylation by Oxoiron(IV) Porphyrin n-Cation Radical
Complex. ('Graduate School of Engineering, Osaka University, *Graduate School of Science,
Nara Women’s University)

OToshiya Higashi,' Yuma Morimoto,' Hiroshi Fujii,> Shinobu Itoh'

Heme monooxygenases involve an oxido-iron(IV) porphyrin-n-radical cation (so-called
Compound I) as the reactive species in the catalytic cycle. It has been demonstrated that the
axial ligand of Compound I largely modulates the reactivity toward substrates. However, little
is known about the axial ligand effects on alkane hydroxylation reaction due to the instability
of Compound I model complexes at the higher temperature required for the reactivity studies
toward inert alkane substrates. We have recently found that the lifetime of Compound I model
complexes is drastically elongated in trifluoro toluene solvent system.! Taking this advantage,
we herein performed a systematic study on the axial ligand effects of Compound I on the alkane
hydroxylation reaction.

Oxidation reaction of cyclohexane by FeY(O)(TMP*)[L) (1%) (TMP = 5,10,15,20-
tetramesithylporphyrinato, L = CI-, ClO4, CF3COO™, F) was started by adding an excess
amount of the substrate into a solution of 1" and monitored by following the absorption change
at 670 nm. The second-order rate constant (k) was determined from the linear dependence of
the pseudo-first-order rate constant (kobs) against the substrate concentrations (Figure 1). The
axial ligand effects were discussed based on the kinetic analysis data.
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Fig 1. kobs vs cyclohexane concentration.
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