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Molecular Chemistry is a unified research field of a wide range of chemical science, including guantum chemistry,
organometallic chemistry, material chemistry, surface chemistry, synthetic organic chemistry, natural product chemistry, cluster
chemistry, biochemistry, and polymer chemistry.

The core subjects being investigated in the Center are
(1) design and synthesis of novel, versatile and functional inorganic and organic compounds, organometallics and nanomaterials,
(2) physicochemical understanding of chemical reactions, and
(3) clarification of complex biological phenomena. In addition, important Center goals are development of molecular devices
essential for progress in electronic technology and development of useful pharmaceuticals and agrochemicals.
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Physical Chemistry / Nano-Cluster / Nanoscale Function Materials
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Professor Ph.D. (Dr. Sc.)
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This laboratory is focused on nano-meter scale aggregations of "clusters"
consisting of 10-1000 atoms that are well recognized as minimum units for
optical, catalytic, and magnetic functions. Research is aimed at developing
new next-generation nanoscale cluster materials exhibiting novel
optoelectronic and catayltic properties, opening up "Systems Chemistry".

nakajima@chem.keio.ac.jp http://chem.keio.ac.jp/nakajima-lab/index.html
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Our research broadly covers organometallic chemistry and synthetic organic
chemistry. Our research group is interested in design and discovery of useful
synthetic protocols involving new concepts and unique elementary steps, in application
of catalytic functionalization of unreactive carbon bonds to organic electro materials,
in understanding reaction mechanisms of transition metal-catalyzed reactions, and in
synthesis of transition metal complexes having conceptually new ligands.

KAKIUCHI, Fumitoshi
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PhD.

kakiuchi@chem.keio.ac.jp http://www.orgmet.chem.keio.ac.jp/
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This laboratory focuses on developing molecular-based functional materials and devices
exhibiting cooperative magnetic phenomena using knowledge of electronic properties of
organic solids based on 7 -electron systems. Mechanism for spin alignment in molecular
systems, such as stable organic radicals, metal complexes, and 7 -conjugated polymers,
is experimentally elucidated and assembling techniques suitable for bulk electronic
functions using molecular engineering approach are also developed.

yoshioka@applc.keio.ac.jp http://www.applc.keio.ac.jp/~yoshioka/
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This laboratory focuses on the transition-metal complex catalysis for
synthetic organic reactions, e.g.; cobalt-catalyzed enantioselective
borohydride reduction, silver-catalyzed carbon dioxide fixation for
heterocycles synthesis, and MW assisted enantioselective catalysis. Also is
studied a rational design of metal complex catalysts that capture and activate
small gaseous molecules for synthetic resources.

yamada@chem.keio.ac.jp http://www.chem.keio.ac.jp/~yamada-lab/index.html
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It is well known that the surface of matter induces a number of interesting
phenomena that are not seen for the bulk. We have been developing
synchrotron-radiation-based new techniques to study chemical reactions at
surfaces. We have been applying these techniques to mechanistic studies on
environmental catalysts and energy-conversion catalysts, where molecular
processes at the surfaces play key roles.

kondoh@chem.keio.ac.jp http://www.chem.keio.ac.jp/~kondoh/index/jp/
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Numerous organic compounds possessing important bioactivities and novel
structures have been found in nature. This laboratory focuses on the total
synthesis of such interesting natural products and their related compounds,
and the development of stereoselective synthetic organic reactions.

takao@applc.keio.ac.jp http://www.applc.keio.ac.jp/~takao/lab/
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Based on synthetic and supramolecular chemistry, we focus on construction
of novel supramolecular systems using 7 -conjugated molecules. The specific
topics are as follows. i) synthesis of supramolecular assemblies composed of
7 -conjugated molecules, ii) ultrafast spectroscopy for photodynamic
analysis, iii) construction and evaluation of electronic devices and solar
energy conversion systems.

http://www.chem.keio.ac.jp/~hasobe/
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This laboratory focuses on key compounds responsible for biological
phenomena and we are working on isolation and structure determination of
those characteristic natural products. Also total synthesis of natural
products featuring a unique strategy is our goal. Synthetic studies of
complicated natural compounds using a ingenious route are now investigated.

SAIKAWA, Yoko
Bt (B%)
PhD.

saikawa@applc.keio.ac.jp https://www.applc.keio.ac.jp/~ saikawa/
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Modern applications of organic chemistry to industry and medicine,
especially drug discovery, have resulted in the need for compounds of ever
increasing complexity. To meet these requirements, our research centers on
the development of innovative and practical synthetic methods. We are also
actively pursuing the total synthesis of important biologically active natural
products using these methodologies.

SATO, Takaaki
Bt (E2)
PhD.

takaakis@applc.keio.ac.jp https://www.applc.keio.ac.jp/~ takaakis/
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Intracellular dynamics of metal ions is known to be strictly regulated in their
qualities as well as quantities, and proteins called "metallochaperones" are
responsible for maintenance of the regulation. A purpose of our research is to
decipher a mechanism that enables metalloproteins to receive specific metal ions from
metallochaperones. Also, we are investigating a pathomechanism of neurodegenerative
diseases that appear to be caused by breakdown of the intracellular metal dynamics.

furukawa@chem.keio.ac.jp https://furukawa-lab.org
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We aim to contribute to a better understanding of the mechanism of various
chemical phenomena and the rational design of functional materials. To
achieve this goal, we develop simulation and machine learning methodologies
and apply them to various materials, such as catalysts and luminescence
materials.

HATANAKA, Miho
B (B%)
PhD.

hatanaka@chem.keio.ac.jp
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Our research mainly focuses on organometallic catalysis, particularly
controlling the reactivity of each coordination site by ligand environment
through both sterics and electronics to develop new reactions. Syntheses of
useful organic compounds and novel polymers are carried out by mutual
application of knowledge gained in syntheses of various organic compounds
from small molecules to polymers.

kochi@chem.keio.ac.jp
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BEH EA

SAKAI, Hayato

S{EFEEN Bt (EF)
Senior Assistant Professor “Ph.D.
{E=%

Department of Chemistry

BIRAL A RO TAL P T A RIS U, FIOEA A Lo
Lo b u= ZRHR T AL F — 24 a B L 72N A R ORI
BT T, BIRMIZIE, ) GRS TROT / h— R Uikl e 5
B THEAROGK, 1) RERMR & 720k - WM,
iii) 734 2 ROSES 2 7 A AEEL R D 3O TH B,

Based on synthetic and supramolecular chemistry, we focus on construction
of novel molecular architectures for electronics. The specific topics are as
follows. i) synthesis of supramolecular assemblies composed of dye molecules
and nanoscale carbon materials, ii) ultrafast spectroscopy for photodynamic
analysis, iii) construction and evaluation of electronic and energy conversion
systems.

sakai@chem.keio.ac.jp
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Despite great advances in modern organic chemistry, construction of three-
dimensional molecules such as natural products and medicines is still a
difficult task. In order to achieve sustainable society, novel methodologies to
synthesize such compounds from minimum substrate and energy are in need.
Our group is proposing solutions to the organic chemistry of next generation,
through natural product synthesis and reaction development.

ogura@applc.keio.ac.jp http://www.applc.keio.ac.jp/~takao/lab/
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We aim for rational design of new condensed-phase materials on the basis of
the understanding of electronic structures and reaction dynamics linked to
their functions. In particular, we analyze the molecular mechanisms of
heterogeneous solid-phase chemical reactions observed in thermal storage
materials and nanoparticle catalysts by using physicochemical theory,
quantum chemistry calculations, and molecular simulations.

inagaki@chem.keio.ac.jp
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We are investigating about the preparation and property evaluation of
stable organic radicals and m-conjugated molecules. They have possibility for
showing electronic property such as magnetic and/or conducting property by
forming well-defined structure in solid or solution. We aim to develop new
organic electronic materials by using them.

y-miura@applc.keio.ac.jp
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We are investigating for heterogeneous catalysts that are important for
environmental purification, energy conversion and so on. The catalyst
performances are greatly varied depending on the chemical state and
structure of the catalyst surface. Based on surface sensitive analysis
techniques such as synchrotron-radiation, we focus on understanding of

TOYOSHIMA, Ryo
B (B%)
PhD.

catalytic mechanisms of chemical reactions and improve catalyst
performances.

toyoshima@chem.keio.ac.jp
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Nanoclusters (NCs) consisting of several to several hundred atoms are known
for exhibiting unique functions. In order to utilize such NCs as novel nano-
functional materials, I develop the methods of (1) fabricating supported NCs
on a substrate while preserving their natures and (2) evaluating electronic
properties spectroscopically, both of which reveal new features of NCs on
surfaces.

inoue.t@chem.keio.ac.jp http://chem.keio.ac.jp/nakajima-lab/index.html
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One of the missions of synthetic organic chemistry is to create new
functional molecules that can solve problems in society. We aim to contribute
to chemistry and medicinal chemistry by developing innovative chemical
reactions, and applying them to the synthesis of bioactive molecules and the
elucidation of their functions.
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Natural products are closely related to a variety of biological phenomena
based on the survival strategies of living organisms. We aim to elucidate the
chemical structure and function of the compounds underlying these
phenomena. Particularly focusing on chemicals that contribute to inter/
intraspecific interactions in ecological systems, we are working on their
isolation, structure determination, and biological evaluation.

shinnosuke.mori@applc.keio.ac.jp https://www.applc.keio.ac.jp/~ saikawa/
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We have been studying the synthetic organic chemistry using transition metal
catalysts. In particular, we focus on development of reactions using reactive
species generated by elimination of small molecular. We aim to establish
stereoselective construction of various carbon skeletons and an efficient new
synthesis method of useful organic compounds.
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