Unprecedented N-N coupling of NO ligands on dinuclear ruthenium

complexes and their application to NO reduction cycle
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* Unprecedented N-N coupling of two nitrosyl ligands on dinuclear complexes was discovered.
The N-N coupled complex (TpRu)x(u-Cl)(p-pz) {p-N(=0)-N(=0)-x*} (Tp = BH(pyrazol-1-yl)3) (2)
was prepared from the reaction of TpRuCl(NO) (1) with pyrazole in the presence of Et;N.
Complex 2 was treated with AgBF, to give [{TpRu(NO)},(u-Cl)(u-pz)](BF4)2 (3). On the other
hand, complex 3 was treated with Zn powder afforded complex 2. Complex 2 was transformed
into oxido-bridged dinuclear complex (TpRu) (u-Cl)(u-pz)(u-O) (4) (21% yield) besides 3 (43%
yield), by treatment with HBF,; in CH,Cl. Concomitantly, evolution of N,O was
gas-chromatographically detected. Complex 4 was protonated by HBF, to give hydroxido-bridged
dinuclear complex [(TpRu),(pu-Cl)(u-pz)(u-OH)]BF4 (5). Moreover, for 5, additional protonation,
followed by exposure to NO gas, reproduced complex 3. It is noteworthy that these indicate
achievement of NO reduction cycle (2 NO +2 ¢ + 2 H ->N,0 + H,0) and reproduction of the

function of bacterial nitric oxide reductase.
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NO Reduction Cycle (2NO +2e +2H" — N,O + H,0)
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