MOLECULAR TECHNOLOGY INNOVATION

Annual Research Highlights

(1) “Seeing a molecule”: A new field of science explored
by electron microscopy comes in practice

It was confirmed experimentally for the first time that
the chemical reaction proceeds according to the quantum
mechanical theory by utilizing the ability of high-
resolution and high-speed transmission electron
microscope installed in molecular life innovation building.
By observing the reaction behavior of each molecule
which occurred stochastically under the microscopic
observation, we proved that summation of the individual
events obeys the statistical reaction kinetics. This result
was obtained as a result of joint research with Prof. Kaoru
Yamauchi in this department.
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Fig. 1 Direct microscopic analysis of individual chemical
reactions for studying kinetics and mechanisms
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(2) Organic solid-state chemistry, organic interface
chemistry, organic electronics and application to
materials science

Beyond the conventional organic chemistry at the
molecular level, we are conducting research using a high-
performance scanning electron microscope to open up new
research fields with functional organic solids and
interfacial functional molecules. As part of this, we are
focusing on basic research on organic electronics, and are
conducting basic research on organic-inorganic hybrid
hole transport materials and organic solid-state laser
materials.
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Fig. 2 High efficiency of perovskite solar cells by
controlling crystal growth using citric acid
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Fig. 3 Conical fullerene amphiphiles endowed with
micellization Ability but lacking air- and oil-water
interfacial activity
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Fig. 4 Organic thin film laser using pi-conjugated COPVs
developed in our lab
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(3) Development of new synthetic methods for
materials and pharmaceuticals

We are developing an organic synthesis process using
iron, zinc, etc. as a basic research for the above-mentioned
material chemistry research and formulation process
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Fig. 5 Synthesis of disubstituted indole using zinc
compound as key intermediate, and activation of sp3 C-H
bond by iron catalyst.
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