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Controlled Crystal Structures Connected by Hydrogen Bonds with
Biimidazolate Ru Complexes
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[Abstract] Hbim- (= 2,2"~biimidazolate monoanion) ligand forms a strong complementary
intermolecular hydrogen bond (H-bond) as well as a coordination bond and can provide the
self-organizing structures in 0 to 3 dimensions. Thus, two neutral metal-complexes with an
Hbim™ ligand form a 0-D (dimensional) H-bonding dimer. The neutral metal complexes with
two Hbim™ ligands of trans- and cis- structural isomers also form 1-D linear chain and zigzag
ribbon, respectively. While, the neutral metal complexes with three Hbim™ ligands form a 2-D
honeycomb sheet structure constructed from the alternative A and A optical isomers of the
metal complex. Previously, we have succeeded in the preparation of {[Ru"(Hbim),]}, crystals,
which have 1-D nanoporous crystals with the solid-state proton-coupled electron transfer.
Here, we have reported two structural isomers of Ru"™ complexes of trans—
[Ru"(Hbim),(HIm)(Im)](1) and cis—[Ru"(Hbim),(HIm)(Im)](2) with two Hbim™ ligands,
which are self-organized to 1-D liner chain and zigzag ribbon formations, respectively.
Further, the reductive Ru" complexes, trans—[Ru"(Hbim),(HIm),](CF,CO,), (3) and cis—
[Ru"(Hbim), (HIm),](CF,CO,), (4) are also prepared. Detailed X-ray crystal structures and
electrochemical properties of 1 to 4 will be presented.
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(b) 2-D net structure formed from zigzag ribbons
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Fig. 2 Cyclic Voltammograms of 3(a) and 4(b)



