INORGANIC CHEMISTRY

Annual Research Highlights

(1) “Multi-Mode Molecular Switching Properties and
Functions of Photochromic Metal Complexes”

We have designed and synthesized new metal

complexes  with  ligands  containing  organic
photochromic molecules such as azobenzene to show
novel physical properties and phenomena by the
3-, 4-, and

2-FcAB,

respectively), and several derivatives of 3-FcAB were

combination of different functionalities.
2-ferrocenylazobenzenes (3-, 4-, and

synthesized and their photoisomerization behavior was
examined.  3-FcAB undergoes reversible trans-cis
isomerization with a single green light source and the
Fe'/Fe" redox change. The green-light response is
caused by the MLCT band excitation, while the
characters of the MLCT band between 3-FcAB and
4-FcAB estimated by TD-DFT calculation care different.
Both 3-FcAB and 4-FcAB undergo facile protonation,
and they show  proton-catalyzed  cis-to-trans
isomerization.

A Pt complex with azobenzene-attached dithiolato
and azobenzene-attached bipyridine ligands exhibits
tri-stability controllable by illumination of three different
lights (Fig. 1).
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Fig. 1. Tri-stable photochromism controlled with three color
light.

A new “molecular photo-electro transducer”, working
in a cyclic manner totally powered with light irradiation,
has been constructed (Fig. 2). The UV/blue controlled
repetitive  motion  of moieties  in
6,6’-bis(4”-tolylazo)-4,4’-bis(4-tert-butylphenyl)-2,2’-bi

pyridine causes reciprocal Cu(I) translocation between

azobenzene

two coordination environments, resulting in pumping of
the redox potential of Cu(I). Therefore, UV/blue light

information can be successfully transformed into an
electrode potential change and positive/negative current
response, which is closely related to natural visual
transduction both functionally and mechanically. This
result demonstrates a new strategy for artificial
molecular machine assembly, i.e., forming a path with

multistep chemical reactions between input/output

couples at choice.
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Fig. 2. A molecular photo-electro transducer (artificial
optical sense).
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(2) “Construction of Electro-functional Space Using

Interfacial Bottom-up Synthesis of Coordination
Bond Network”

Defect-free structures of a film composed of
linear redox polymer chains were prepared using
stepwise complexation of Fe(II) and/or Co(1I/III) ions
with azobenzene-bridged bis(tpy) (tpy =
2,27:6°,2”’-terpyridine) tpy-AB-tpy, on
tpy-terminated SAM on gold (Fig. 3). This method

realizes a formation of desired number of polymer units

ligands,

(for example, 47mer of Co(tpy),) and a desired sequence

of Co-Fe hetero-metal structures in the polymer chain

(for example, 10mer of Co(tpy); plus Smer of Fe(tpy),).
1.(1)-4) Che.ett., 34, 534-535 (2005)

Fig. 3. [Interfacial bottom-up synthesis of coordination
bond network.
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