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Summary We have been studied the mixed-valence states of various symmetric
(p-diketonato)ruthenium binuclear complex by using electrochemical technique.
When the magnitude of interaction between two nuclei through bridging ligand is
appropriately designed, the mixed valence state of binuclear complex can be used
as so-called "quantum bit". The resonant frequency depends on the internal
electric and magnetic fields around nuclei. In this project, the properties of
ruthenium complexes including the oxidation state are examined with the
multi-nuclei NMR experiments at quite low temperature and the feasibility to
control the mixed-valance state by using molecular recognition processes is
evaluated. In the present report, '>C-NMR spectra for the stereoisomeric pair of
symmetrical binuclear ruthenium complex, [{Ru(acac);},(u-OEt),] in high
magnetic field and at quite low temperature were studied. It was found that the
longitudinal relaxation time 7'; of the binuclear ruthenium complexes were much
longer than that of the paramagnetic mononuclear complex [Ru(acac);].
Consequently two spins on Ru were estimated to be strongly coupled as singlet

dimer, making both the complexes diamagnetic.
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