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Elucidation of the chemistry of gaseous molecule at iron binuclear center using
nuclear resonance spectroscopies
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We aimed to elucidate the molecular mechanism of nitric oxide reductase
(NOR) whose active site is composed of heme and non-heme iron. Reduced NOR was mixed with caged NO,
which releases NO upon UV illumination, followed by the illumination under liquid nitrogen
temperature to induce the photolysis of caged NO. Subsequent thermal annealing enables NO to
diffuse and react with reduced NOR, producing reaction intermediates. The characterization of first
reaction intermediate by ESR spectroscopy revealed that the first reaction intermediate can be a
non-heme Fe-NO species. The trapped reaction intermediate was also analyzed by synchrotron-based
vibrational spectroscopy, nuclear resonance vibrational spectroscopy (NRVS), to get more insights
into the chemical structure of the reaction intermediate.
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