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(1) “Synthesis and multi-dimensional
properties of photochromic metal complexes’

physical

New photochromic complexes comprising transition
metal complex moieties with unique electronic and optic
properties and azobenzene moieties  with
photoisomerization properties were synthesized and their
physica properties and functions were investigated.
We have found severa new phenomena that had not
been observed for regular organic azobenzenes. For
example, 3-ferrocenylazobenzene undergoes reversible
trans-cis photoisomerization with a single green light
source and redox change between Fe'' and Fe'"' (Fig. 1).
This new phenomenon is realized by the trans-to-cis
isomerization caused by MLCT (from Fe d to
azobenzene n* orbital) band irradiation with green light
when the ferrocene moiety is in the reduced form (Fe')
and by the cisto-trans isomerization caused by
azobenzene n-n* band irradiation with green light when
the ferrocene moiety is oxidized (Fe'"') and the MLCT
band diminishes.
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Fig. 1. Reversible trans-cis isomerization of 3-ferrocenyl-
azobenzene with a single green light source and the redox
change.

Pt(11) complexes with a terpyridylazobenzene ligand
(tpyAB), PL(tpyAB)snA (L = Cl, pyridine) undergo
reversible trans-cis photoisomerization and their
luminescence properties are changed markedly by the
isomerization; no emission is observed in the trans form,
but significant emission occurs in the cis form.
Accordingly, they promise to be doubly photo-functional
materials, showing complete off-on switching of
emission linked to trans-cis conformation change.
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Fig. 2. Photochemical control of photoluminescence
properties of azobenzene-bound Pt terpyridine complexes.
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(2) “Synthesis and electrochemical deposition of
metal nanoparticles’

Synthesis of new metal nanoparticles and their
assembly on the solid surface were investigated.
Palladium nanoparticles protected by alkyl thiolates
with a core diameter 1.3-3.9 nm were synthesized by
the treatment of PdCI,(CH3sCN), with
tetraalkylammonium bromide and LiBEt;H in THF,
followed by the addition of alkanethiols. The factors
to control the mean size and its deviation were clarified.
We have also demonstrated that a combination of
electro-oxidative deposition of palladium nanoparticles
attached with biferrocene-terminated thiolates and that
of gold nanoparticles with same thiolates forms a thin
redox-active composite film with a layered hybrid
structure.
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Fig. 3. Electrochemical construction of an alternating

multi-layered  structure of paladium and gold
nanoparticles attached with biferrocene moieties
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