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The objective of the present study is syntheses of polymer and macromolecular complexes
having trinuclear metal cluster complexes of the type, [Mala-0)-RCOQN(L)1™ (hereafter
abbreviated as Mj), as a basic unit, which shows versatile redox behavior.

At first, redox behavior and ligand substitution lability at the terminal position (the L site)
were examined on M; complexes of Cr, Fe, Ru, Rh, Mo, W, and Ir, aiming at the search for an
appropriate basic unit. Among these metal ions, Ruz complexes were found to be the best from
view points of both the redox behavior and the substitution inertness. Ruy shows, without
decomposition of the triangular core structure, four reversible one-electron redox waves, which
correspond to the formal oxidaition states from RuuIl, II, III} to Ruy(llL, IV, IV). Although M,
complexes of other metal ions were not good candidate for the present purpose, many new
informations on the chemical properties of these compounds were obtained.

Preparations of polymer and macromolecular complexes with Ru, units were then explored in
the following two ways. One is the synthesis of Ru; polymer with pyrazine bridges, and the other
is the preparation of PVP {poly(4-vinyipyridine)] complex of Ru,.

A new macromolecular complex was successfully prepared by incorporating [Ruglus-O)-
(-CH3CO0)(py)olCH,OH)™ into PYP through substitution of pyridine residues of PVP for the
CH40H lHgand. It shows distinctive reversible CV waves at —0.05 and +0.95 V vs. SCE in aqueous
CFsCOO™ medium at pH 3, when coated as a film on a glassy carbon electrode (GC).

We also prepared insoluble solid of the pyrazine bridged polymer on GC, which showed
similar CV waves. Very recently, we found a new method for the dimerization, utilizing
photo-substitution of carbonyl derivative of Ruz;, We are now trying to apply this method to the
siepwise synthesis of the higher polymer with pyrazine bridges.
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