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(1) “Synthesis and physical properties of
w-conujugatged metalla cycle polymers”

A ruthenacyclopentatriene polymer was synthesized
by metallacycling polymerization (MCP). The polymer
with M,, = 3400 and M,, = 5800 consisted of identical
ruthenacyclopentatriene units. Its UV-vis spectra
showed a shift of the n-n* band to a longer wavelength
due to the enlargement of the m-conjugation. The
polymer underwent reversible reduction due to the
ruthenacycle moiety, and the EPR spectrum of the
reduced form in frozen THF indicated ferromagnetic
interaction of spins at ruthenacyclopentatriene units.
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(2) “Synthesis and physical properties of
azo-conjugated photochromic complexes”

Synthesis, molecular structures, and isomerization
behavior or azo-conjugated metalladithiolenes of Ni(ll),
Pd(I1) and Pt(I1) with diphenylphosphinoethane as a
co-ligand were investigated. While the energy of the
reversible photoisomerization is
considerably lower than that of azobenzene, the thermal
stability of the cis form is much higher than that of the
organic azobenzene derivatives showing similar
low-energy trans-to-cis photoisomerization. A novel
proton response of the azo group occurs, and the
combination of photoisomerization and protonation
leads to a novel proton-catayzed Ccisto-trans
isomerization, the rate of which correlates with the
redox potential of the metalladithiolene moiety.

The trans-cis photoisomerization behavior of
azobenzene-bipyridine ligand (dmpAB) was
synchronized with coordination of bipyridine moiety to
copper. The coordination reaction can be reversibly

trans-to-cis

controlled with reversible redox reaction of copper, to
afford [Cu(dmpAB),]* in Cu(l) state and free dmpAB in
Cu(ll) state. UV irradiations to Cu(l) and Cu(ll)
samples form trans-rich and cisrich composition,
respectively. The results enable us to control the
trang/cis isomerization reversibly through Cu(ll)/Cu(l)

redox and asingle UV light.
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(3) “Synthesis of magnetically and photonically
functional lanthanide complexes’

Lanthanide-quinone and semiquinone complexes
with the formula [Ln(L),(OTf)s] and [Ln(L"),(OTf)]
(Ln = Gd and Yb; OTf = CF;SOs; L = aminoguinone
ligand; L’ = aminosemiquinone ligand), respectively,
were synthesized, and the magnetic interaction between
f-electrons and organic radicals was reveal ed

A tripodal ligand, tris(2-pyridyl)carbinol affords a
novel tetradentate coordination mode in homodinuclear
lanthanide complexes, which exhibit remarkably short
distance between the metal ions. Strong luminescence
of Eu(lll) and Tb(lll) complexes with the ligand
demonstrate that the ligand has a suitable excited state
for energy transfer from the ligand to Eu(lll) and

Th(l11) center.
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(4) “Physical properties of
deposited metal nanoparticle films”

electrochemically

The electrodeposition phenomenon of octyl
thiolate-stabilized gold nanoparticles with a2.3+ 0.5 nm
core diameter modified with biferrocene-terminated
alkyl thiolates on their surface (Au,-BFc) has been
investigated using various techniques.  The results
obtained indicate that the formation of ionic lattice
including Au,-BFc?" and counterion is accompanied by
the exclusion of CH,CI, solvent molecules among the
particlesin the initial deposition process.
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