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Annual Research Highlights

(1) “Surface-junction effects on electron transfer
between bis(terpyridine)iron complex and
semiconductor electrode”

Four types of bis(terpyridine)iron complexes (Si-A*FeL,
x = 1-4) were prepared on hydrogen-terminated
silicon(111) surfaces by the stepwise coordination method
(Fig. 1). The electron transfer rate constant values of
Si-A?FeL and Si-A*FeL whose structures include the
phenylene spacer were greater than non-phenylene spacer
systems, Si-AlFeL and Si-A3FeL, in spite of their longer
distance between the iron center and the electrode.
According to DFT calculations of model molecules, the
phenylene spacer makes the small energy difference
between HOMO level and HOMO-3 spreading from iron
atom to silicon atom. These orbitals may contribute the
redox reaction and the electron transfer respectively.
Therefore, this small energy difference may enhance the
electronic coupling between these molecular orbitals, and
accelerate their electron transfer rate.
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Fig. 1 Chemical structures of Si-A*FeL (x = 1—4) on Si(111).
1.(1)-14) Chem. Eur. J. 20, 2761-2764 (2014)

(2) “Fabrication of Dense and Multi-Layered Films of
the Nickel Bis(dithiolene) Nanosheet By Means of the
Langmuir—Schiefer Method”

We have immobilized densely multilayer nickel
bis(dithiolene) nanosheet on substrates via the Langmuir-
Schéefer method using a Langmuir-Blodgett (LB)
apparatus. We first observed =n-A isotherm of the
nanosheet with various amounts of benzenehexathiol.
Each sample showed increasing surface pressure with
decreasing trough area, indicating compression of the
nickel bis(dithiolene) nanosheet and two samples made
with more BHT showed collapse of the nanosheet.

The density of the nanosheet was estimated by AFM.
The samples were transferred to HOPG substrates at
several surface pressure, and their density increased with
trough area decreasing which indicated possibility of
densely nanosheet fabrication.

Furthermore, we checked vis-NIR spectra of the

nanosheet with iterative deposition onto transparent ITO
substrates. In this case, absorption of the nanosheet
increased linearly with the number of deposition times,
suggesting  successful ~ of  multi-layer  nanosheet
fabrication.
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(3) “Luminescence of an open-shell (3,5-dichloro-4-
pyridyl)bis(2,4,6-trichlorophenyl)methyl radical”

While most known luminescent molecules are in the
closed-shell ground state, luminescent open-shell radicals
have attracted interest recently. However, the number of
reports of the luminescent radical is limited so far.
Tris(2,4,6-trichlorophenyl)methyl  radical (TTM) is
known as a rare example of a luminescent radical,
however, it decomposes rapidly under photoirradiation to
yield non-fluorescent products.

We have synthesized a novel luminescent stable radical
(3,5-dichloro-4-pyridyl)bis(2,4,6-trichlorophenyl) methyl
radical (PyBTM). It displayed fluorescence under various
conditions. The absolute photoluminescence quantum
yield (¢) of 3% was obtained in chloroform. The PyBTM
molecules dispersed in a poly(methyl methacrylate) film
showed luminescence with ¢ = 0.26 at room temperature.
PyBTM was luminescent with excellent quantum yield (¢
= 81%) in EPA (diethyl ether : isopentane : ethanol = 5 :
5: 2 vlv) at 77 K. The photostability of PyBTM was
evaluated and compared with that of TTM. When acetone
solutions of PyBTM and TTM were irradiated at A = 370
nm, the decay of the fluorescence intensity of PyBTM
was 115 times smaller than that of TTM.
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Fig. 2 (a) Structures of TTM and PyBTM. (b) Molecular
structure of crystalline PyBTM with thermal ellipsoids at the
50% level. (c) Photographs of TTM (left cuvette) and PyBTM
(right cuvette) solutions in acetone recorded before and after
irradiation with UV light at 2 = 370 nm for 10 minutes.
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1.(1)-5) Angew. Chem. Int. Ed., 53, 11845-11848 (2014).
1.(1)-6) Chem. Lett., 43, 1037-1039 (2014).
1.(1)-13) Inorg. Chem., 53, 2831-2840 (2014).
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