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[Abstract] In the nature nitrogen cycle, reduction of nitrite (NO,") to ammonia (NH3) is
achieved by a heme protein called cytochrome c nitrite reductase (CcNiR). CcNiR catalyzes a
direct reduction of nitrite to ammonia using seven protons and six electrons (NO, + 7H" +
6e — NH; + 2H,0) under ambient conditions, but its detailed reaction mechanism is still
unclear. Very recently Arikawa and co-workers have reported a stepwise reduction of nitrite
on a diruthenium platform {(TpRu).(u-pz)} (Tp = HB(pyrazol-1-yl);) in Fig. 2. They
demonstrated the transformation of a nitrito-bridged complex 1 to a nitrido (N3°) complex 2
via a nitrosyl (NO)-bridged complex 3 at room temperature in the presence of a proton source
(HBF4) and an electron source (Cp*,Fe). The nitrido group of 2 can be converted to ammonia
by the reaction with HBF,4. In the present study, we performed theoretical calculations to
propose a plausible mechanism of the reduction of 1 to 2 via 3.
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Fig. 1. Reduction of 1 to 2 via 3.
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(b) The reduction of 3 to 2

+ + + +
" n 7 ]
N\
+ o H_ H - H MEELN H
H I O Onp® e Onp® H [N
38— N —> /N —> N —» /N — N
=141 [Ry] [Rul  +320 [Ry] [Rul 251 [Ru [Rul —770.5" [Ru Ru] —22 [Ru] [Ru]
o o Rui_, - (Rul__, [Ru] o

4
* electron affinity

+

+
—‘ N —|
H,0 Rul” Ru]
>N 5 N
7 ra” Swa 710 ci-w-o)
~cr” H

2

Fig. 2. A calculated reaction pathway for the transformation 1 to 2 via 3.
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