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Annual Research Highlights

(1)”Electronic surface-attached

molecular wires”

properties  of

Surface junction effects on the electron conduction of
p-phenylene-bridged  bis(terpyridine)iron  oligomers
terminated with a ferrocene moiety were quantitatively
analyzed by employing three different surface-anchoring
terpyridine  ligands. The dependence of the
electron-transfer rate constant for oxidation of the
terminal ferrocene moiety, K., on the distance between the
electrode surface and the ferrocene moiety, X, showed that
the attenuation factor, £, which indicates the degree of
reduction of k¢ with X, was 0.018 in all cases. However,
the absolute k. value depended strongly on both
electronic and steric factors of the surface-anchoring

ligand.
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Fig. 1. Molecular wire prepared by stepwise complexation
between iron ion and terpyridine moiety.

1.(1)-8) J. Am. Chem. Soc., 132, 4524-4525 (2010).

(2) “Photosensing system composed of photosystem I,
molecular wire, gold nanoparticle and electrode”

We have developed a system that mimics
photosynthesis and harnesses the flow of electrons to
produce a voltage change on gold electrode. The device is
potentially sensitive enough to detect even a single
photon, making it useful as a light sensor.

Photosystem I is a complex assembly of molecules
having pockets in which molecules of vitamin K; can sit.
We prepared 2 nm sized gold nanoparticles and attached
molecules similar to vitamin K; to their surface. They
then anchored the gold particles to a gold wafer
measuring about 17 pm on each side, and finally added
photosystem [ without vitamin K. The gold nanoparticles
bearing the vitamin K; mimic reconstituted into the
vacant pockets in the photosystem I, forming an electrical
connection between the complex and the gold wafer.
When the system was immersed in a solution of sodium
ascorbate as a source of electrons, the voltage at the wafer
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Fig. 2. Structure of biophotosensor and its photocurrent
changes. (a) In the absence of surfactant. (b) In the presence
of surfactant.

jumped by ca. 200 mV under the irradiation of red light.

The addition of two surfactants to the system
significantly improved the response, causing a faster and
larger change in voltage. We concluded that the
hydrophobic moiety of the surfactants around the gold
nanoparticles helps to repel water molecules that interfere
with the charge storage into nanoparticles.

1.(1)-9) Chem. Commun., 46, 2557-2559 (2010).

(3) “New metal complexes responding to external
stimuli”

We developed a new copper(I) complex using
4-methyl-2-pyridyl-pyrimidine and  diphosphine as
ligands. This complex exhibited geometric bistability
based on inversion of the pyrimidine, which led to dual
luminescence behavior. The dynamics of inversion were
sensitive to temperature and solvent, suggesting that the
excitation process could be tuned using the inversion
process.

i-isomer o-isomer
Mﬁ . A = Me
N Ring inversion
i Yje —_— R ﬂ
- —~ -
N” ] T, solvent N ]
N
=40 ns T=2ns

Heat-sensitive Heat-insensitive

Dual emission
Fig. 3 Conceptual diagram showing the dual luminescence
behaviors based on pyrimidine ring inversion

1.(1)-5) J. Am. Chem. Soc., 132, 9579-9581 (2010).
1.(1)-11) Chem. Lett., 39, 204-205 (2010).
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