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Synthesis and physical properties on biimidazolate dinucleating metal
complexes bridged by two Ag” ions.
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[ Abstract] The osmium (Os) dimer complex, [Os"'CL(P"Pr3),(Hbim)], (1), connected two
biimidazolate (Hbim") ligands by two hydrogen bonds (H-bonds) of N-H "N type has been
newly prepared. Complex 1 has four reversible redox waves containing two mixed-valence
states of Os"/0s" and Os"/Os" investigated by CV (Cyclic Voltammetry) in CH,Cl,. The
H-bonding proton moves to the lower valent Os complex at one electron redox reaction. In
addition, we have successfully synthesized and crystallized [Os" Cly(P"Pr3),(Agbim)]s (2)
whose H-bonding two protons are replaced by two Ag' ions. In order to ascertain whether the
movement of H' is caused of the stabilization of the mixed-valence states of 1, we have
planned to compare electrochemical behaviors between the two complexes of 1 and 2. The
cyclic voltammogram of 2 indicated that the mixed-valence states are not electrochemically
stable in solution. This result strongly supports that the stability of the mixed-valence state of
1 comes from an intermolecular proton transfer.
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Table 1. Redox potentials for 2 and 3 in CH,Cl,
) E' AE Eyp E'n AE E'y
= +0.60 0.24 +0.36 -1.10 0.20 -1.30
3 E'n En
- +0.40 -1.26
Scan rate of 100 mV/s with 0.1 M N"Buy(PF) vs. Ag/Ag’. [V]
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