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Theoretical study of proton-coupled electron transfer reaction using metallocene in nitrogen fixation
reaction (' Institute for Material Chemistry and Engineering, Kyushu University, 2School of Liberal Arts
and Science, Daido University, >Graduate School of Engineering, The University of Tokyo) OYusuke
Tsuruta,' Akihito Egi,' Hiromasa Tanaka,? Yoshiaki Nishibayashi,’ Kazunari Yoshizawa'

Nitrogen fixation using molybdenum complexes as a catalyst proceeds under mild conditions in the
presence of colidinium triflate as a proton source and metallocene as an electron source. Recently,
Nishibayashi and coworkers reported that a proton-coupled electron transfer (PCET) process using H.O
and Sml archived efficient catalytic reaction. In this study, we performed density functional theory
(DFT) calculations to investigate the PCET reaction using Cp*,Cr as an electron source. Figure shows a
proposed reaction mechanism consisting of two reaction steps. Step 1 is protonation (PT) of 1 by ColH"
yielding A,? and step 2 is formation Mo-imide complex. Owing to the electron density analysis, step2 is
regarded as a PCET reaction.
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