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The global nitrogen cycle has been a topic of great interest, where significant reactions have been
performed by some metalloenzymes. The bacterial nitric oxide reductase (NOR) is a component of this
cycle, particularly in the denitrification processes of anaerobic bacteria. NORSs catalyze the reduction of
NO to N,O with the consumption of 2 electrons and 2 protons (NO reduction cycle; 2NO + 2H" + 2e” —
N,O + H,0). In this cycle, N-N coupling of two NO ligands on transition metals is thought to be key
intermediate.

N-N coupling of NO ligands on dinuclear ruthenium complex 1 has been found. Interestingly, the N-N
bond of 1 was cleaved by chemical oxidation, affording dicationic dinitrosyl complex 2, and reformed by
chemical reduction, showing reversibility of the N-N bond. Moreover, treatment of 1 with the protic acid
afforded oxido-bridged dinuclear ruthenium complex 3 with evolution of N,O, indicating NOR activity. In
connection with this, we report here double protonation of 3 and subsequent treatment with NO, affording
2. This indicates completion of NO reduction cycle on dinuclear ruthenium complex.

Treatment of the oxido-bridged dinuclear ruthenium complex 3 with 1 equiv of HBF, in diethyl ether
gave hydroxido-bridged dinuclear ruthenium complex 4. The 'H NMR spectrum of 4 indicates
paramagnetism, although the NMR spectra of 3 show diamagnetic nature. Finally, the structure of 4 was
determined by single-crystal X-ray diffraction analysis. Additional protonation of 4 should give
aqua-bridged dinuclear ruthenium 5. Isolation of 5 was failed, probably because of easy deprotonation.
However, its formation in the reaction mixture was detected by FAB-MS spectroscopy. Thus, after
treatment of 4 with HBF4, the reaction mixture was exposed to NO to give 2.

This success leads to completion of NO reduction cycle on dinuclear ruthenium complex.




