ST N H e i

P TFEFESE

[AFER] Ll BRBZORKZD FORE DB LU CHTL, TOERERZRE, WAEMICERESEAMANE CI, FIC TBRICE
UBRZRBAD1LF] EEAFT T, EREEYH SBREEYETT, SOICEDFEEYH SED T ELEWETT. FYIHMEEME THEASNTL
FTo TNODHTHRN DB PHEZR ofcnF0D. HE - 5. Hme - GIENVEERET. BLUZTOREHMEFEN [HFEF]
DHOWEENTT, FIZF. RBIEPPEHELZICREDRLTEREEYDERAZRIDDR - EMRpVET. SMFEFe) FEENF
{EEMEDHEEERICER T EYMKEEDRE. EYIRKHERICES I LEYDML - Bl - IERE - Gl - MR, BFRiDRERDC
OICREIENFTINAR - DFRT - BEREREST /M- T/ OS5 AT—1H - SRR, ABORBUE_ EICAIRGES - BE - #
BEMMBIDRREEDCHIC, [DFLFE] ORICIRENSBLEERLDDICEOTVET, EBALMER] [BDIDDEZ] [RICIIDIEZ]
ZEY b=&EUT EFZBU CHRICERT 2 CEZEHFICANTHEL TNE T,

[DFEZ] DHICIF. UTOREEBEDBFIZEINET,
BREZ JSRtE PEtE SHTEF EmtE BEEE BRERLEE Gt®E XAWEtE RIMEZE PEEZE REE #
REMMEEE KRE(LE T /YRR LoRiE(tE

[DFEZ2] DECIE. EBHREDHFSITHERBELELDHRZBUC. WLV, REERBERN. 1=—ITHULLEIRTIXN. &
FIESD CHEECDBE. MEELUVCORERDEICDISNDLD. HELZECORBFRRZREED SHBEMNFIESZRELEFT .

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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B E TFEW

EFEZ / AEVHBHREER / XDER

quantum chemistry / spin-orbit interaction / photodissociation reaction ;
N
BT &

Professor

B i

Department of Chemistry
HET 2500 TORTFNRO-OIC, MR ENER G2 v iE
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We are developing a highly efficient spin-orbit configuration interaction method including
relativistic effects for quantum chemical calculations, and applying the method to nonadiabatic
processes and quantum interference effects in photochemical reactions. We are also developing
the complex coordinate method to evaluate the resonance positions and widths of quasi-bound
states and to compute photoionization cross sections. Overtone vibration intensities of
molecules and the electric and magnetic properties of lanthanide complexes are also studied.

YABUSHITA, Satoshi
T2t
PhD.

yabusita@chem.keio.ac.jp http://sepia.chem.keio.ac.jp/
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complex catalyst/ enantioselective synthesis / reduction
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Professor
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Department of Chemistry
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o PO % & SRR RE ML & PSR 22 TVA 2 DR LA B
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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, Tohru
ST
PhD.

yamada@chem.keio.ac.jp
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organometallic chemistry / organic synthesis / homogeneous catalysis
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Professor
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Department of Chemistry
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Bt (3) HBEERKIL L ELSIRME A A &2l aK T
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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

KAKIUCHI, Fumitoshi
&Lt (I%)
PhD.

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@chem.keio.ac.jp http://www.orgmet.chem.keio.ac.jp/
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Physical Chemistry / Nano-Cluster / Nanoscale Function Materials £
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NAKAJIMA, Atsushi
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Professor PrSc.
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Department of Chemistry
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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://sepia.chem.keio.ac.jp/Nakalab/
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. Organic Chemistry/Natural Product Synthesis/Synthetic Organic Chemistry ;
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CHIDA, Noritaka

Bz EEEt+
Professor PhD.
IBRAEZER

Department of Applied Chemistry
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This laboratory is focused on understanding organic chemistry at the
molecular level, with research areas including synthetic organic chemistry
covering (1) development of useful organic reactions, (2) total synthesis of
natural products, (3) preparation of novel chiral building blocks, and (4)
molecular modeling by computation.

chida@applc.keio.ac.jp http://www.applc.keio.ac.jp/~chida/
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L Surface Chemistry / Catalysis Chemistry / Synchrotron-Radiation Science |
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Department of Chemistry
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WREORRBIZHOMATHET, ZThEaHWT, KHTORTFT a2
DAL T 2 BB R L — 2R 2 & ORBRERI A 17> T E T,
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, Hiroshi
Bt (E%)
PhD.

kondoh@chem.keio.ac.jp http://www.chem.keio.ac.jp/kondoh/index/jp/
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 Organic Functional Materials Chemistry / Molecule-Based Magnetism / Molecular Crystal 2

= =L YOSHIOKA, Naoki

iz THEL
Professor Ph'D.
ISR

Department of Applied Chemistry
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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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. Supramolecular Assembly / Solar Energy Conversion / Photoelectrochemistry |
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Associate Professor

=%

Department of Chemistry
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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
m -conjugated molecules, ii) ultrafast spectroscopy for photodynamic
analysis, iii) construction and evaluation of electronic devices and solar
energy conversion systems.

hasobe@chem.keio.ac.jp http://www.chem.keio.ac.jp/~hasobe/
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L Natural Products Chemistry / Structure Determination / Elucidation of Biological Phenomena &
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SAIKAWA, Yoko
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Associate Professor Ph'D.
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Department of Applied Chemistry
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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@applc.keio.ac.jp http://www.applc.keio.ac.jp/~saikawa/
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BREMILE / RAMOZER,

Synthetic Organic Chemistry / Total Synthesis of Natural Products
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TAKAO, Ken-ichi

Bz &+ (I
Professor Ph'D.
ISFAR1EZ

Department of Applied Chemistry
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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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. Protein chemistry / Biophysical chemistry / Mechanism of biochemical reactions
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Our lives are maintained by an organized operation of functional protein molecules. For
that purpose, a protein needs to be appropriately folded and acquire a three-dimensional
structure. Mutations and/or environmental changes, however, cause protein misfolding
and trigger abnormal interactions of protein molecules to form insoluble aggregates. In
our group, we are investigating molecular mechanisms of protein aggregation, by which we
will contribute to reveal pathogenesis of human diseases caused by protein aggregation.

FURUKAWA, Yoshiaki
Bt (T%)
PhD.

furukawa@chem.keio.ac.jp http://www.chem.keio.ac.jp/~furukawa/index.html
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. Natural Products Chemistry/Organic Synthesis/Development of New Synthetic Methodology
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Associate Professor
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Department of Applied Chemistry
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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 (BF)
Ph.D.

takaakis@applc.keio.ac.jp
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. organometallic chemistry / organic synthesis / homogeneous catalysis ;
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KOCHI, Takuya

ERIR Ph.D.
Associate Professor PhD.
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Department of Chemistry
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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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| organic synthesis / supramolecular assembly / solar energy conversion -
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Assistant Professor
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Department of Chemistry
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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

SAKAI, Hayato
B+ (B%)
PhD.

analysis, iii) construction and evaluation of electronic and energy conversion
systems.

sakai@chem.keio.ac.jp
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X Asymmetric synthesis / Transition metal catalyst
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Research Associate
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Department of Chemistry
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I have been studying the synthetic organic chemistry using transition metal
catalysts. In particular, I focus on an asymmetric synthesis of optically active
compounds and a development of reactions based on an activation of inert
small molecules. These purposes have been rationally achieved by the
combined use of experimental and theoretical study.

SAITO, Kodai
Bt ()
PhD.

kosaito@chem.keio.ac.jp

| FIOSAG—BR/ F /MR HSA5—HE |

Synthesis of Nanocluster / Nano-catalyst / Cluster Science
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Associate Professor
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Department of Chemistry

TSUNOYAMA, Hironori
Bt (EF)
PhD.
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Our research focuses are development of fine synthesis strategy for
nanoclusters and exploration of their novel properties, which are not
appeared in the bulk form. Our target size of nanoclusters is from several to
several tens atoms, because of their obviously different, size-specific
properties than larger analogues. We study catalytic, optical, electronic
properties of them and investigate an origin of their novel properties.

htsuno@chem.keio.ac.jp
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- Structural organic chemistry / Stable organic radical / n-conjugated compounol -
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Assistant Professor PhD.
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Department of Applied Chemistry
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We are investigating about the preparation and property evaluation of
stable organic radicals and 7-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 http://www.applc.keio.ac.jp/~yoshioka/index.html
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L Synthetic Organic Chemistry / Total Synthesis / Natural Products / Reaction Development *
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Department of Applied Chemistry
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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, Akihiro

Bt (&)
PhD.

ogura@applc.keio.ac.jp http://www.applc.keio.ac.jp/~takao/lab/
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Natural products chemistry / Bioorganic chemistry / Plant hormone
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Research Associate (Non-tenured)
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Department of Applied Chemistry
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Inspired by a variety of natural products with unique bioactivities, the main
focus of our research is elucidating the biological phenomena by a key
natural product existing in the target organisms. We are carrying out
research on isolation, structure determination and chemical synthesis of
these natural compounds.

MIYAZAKI, Sho
Bt (B3)
PhD.

miyazaki@applc.keio.ac.jp
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Surface Chemistry / Catalysis Chemistry / Synchrotron-Radiation Science *
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TOYOSHIMA, Ryo
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Research Associate (Non-tenured) “Ph:D.
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Department of Chemistry
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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
catalytic mechanisms of chemical reactions and improve catalyst
performances.

toyoshima@chem.keio.ac.jp



