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Summary The mixed-valence states of various symmetric (f-diketonato)ruthenium
binuclear complex are expected to exhibit a unique electron transfer system within
the metal centers. Thus in case 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". To realize this
“quantum bit” molecular computer, the properties of ruthenium complexes
including various oxidation states are studied with multi-nuclei NMR experiments
at quite low temperature. In addition, a feasibility to control the mixed-valance
state by using molecular recognition system is also examined. In this report,
BC-NMR and *”'"'Ru-NMR spectra for single crystals of ruthenium complex,
[Ru(acac)s;] and [{Ru(acac),},(u-OEt),] are studied in high magnetic field and at
low temperatures and compared with those for powder samples reported last year.
BC-NMR spectra of the former complex have exhibited multiple lines much
sharper than the powder sample. The temperature dependence of the chemical shift
has shown that the system is in paramagnetic state down to 1 K. However, the
latter binuclear complex showed no meaningful signals due to the too long nuclear
spin-lattice relaxation time, indicating that two spins on ruthenium couple
antiferromagnetically to form a singlet dimer, making the system diamagnetic. In
order to probe magnetic properties of binuclear complexes, it would be useful to
utilize F-NMR which inherently bears a very short relaxation time.
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