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Annual Research Highlights

(1) “Photo- and electro-functions of surface-attached
molecular wires”

We have developed a new bottom-up method to
prepare metal complex oligomer wires utilizing stepwise
coordination reactions of metal irons and bridging ligands
on the ligand-attached electrode surface. This method has
an advantage to prepare a given number of different kinds
of metal complex units on the surface. Using this
method, we have fabricated redox molecule-terminated
molecular wires with different lengths and analyzed their
long-range electron transport abilities. We found that
p-conjugated redox metal complex oligomer wires exhibit
superior electron transport abilities (Fig. 1).

By connecting photosystem I (PSI) of cyanobacteria,
with molecular wires by the reconstruction method
followed by attaching to the electrode, we fabricated

bio-conjugated photon sensor.
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Fig. 1. Long-range electron transport abilities of m-conjugated
redox metal complex molecular wires in comparison with other
wires.
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(2) “New structures and unique properties of
metalladithiolenes”

A new and convenient method to synthesize group 9
metalladithiolene triangular trinuclear complexes using
benzenehexathiol was developed. By comparing the
molecular structures and physical properties of Co, Rh
and Ir complexes, the degree of conjugation among the
three metal centers was clarified. Reaction of rhoda-
dithiolene dinuclear complex with molybdenum carbonyl
afforded a new cage-type RhyMo, complex (Fig. 2). A
Rh,Mo complex underwent one-step 2e- reduction in
contrast to the analogous Co,Mo complex causing
two-step le  reduction. This unique reaction was
interpreted as intramolecular ECE reaction (Fig. 3).

Fig. 2. Molecular structures of triangular Ir; and cage-type
Rhy;Mo, metalladithiolene clusters determined by single-crystal

X-ray diffraction analysis.
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Fig. 3. One-step two-electron redox reaction of a Rh,Mo
metalladitholene cluster.
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(3) “New metal complexes responding to external
stimuli”

A new Fe(Il) complex showing photo-magnetic effect, a
Pt(I) complex with tristability controlled by three
different wavelength lights, a pyrylium complex with
strong intramolecular donor-acceptor interaction which
can be switched with alcohol and acid, and copper
complexes  containing  4-methyl-2-pyridylpyrimidine
ligand of which ring inversion changes the Cu(II)/Cu(I)
redox potential were developed.
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Fig. 4. A Cu(l) complex exhibiting the correlation of redox
potentials with coordinating pyrimidine ring inversion.
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