. BERETYER

School of FUNDAMENTAL Science and Technology

P TFEFESE

4 N\
[DFEZ] ElE. BRMZORKRZD FOREEFZBUCHETL. TOERPRZEE. NAKMICEESEOMRDEFCI, FEIC [BRICE
UBAZBAD(LF] EEAFT. EREEYHL SBRIEEWET T, SOITEDIFHEEYD SEDFILEWFT T, BPIMEEPETHERSNTW
T TNSDRTHRD DBRSHKEPUEEZR oIy F0D. R - #H, Hmr - GIERVEERET. BLUTOBBIMEFED [ FEZ]
DHOMEENTT . FIAEF. SREBREFPEEZICEDHRLTEREEYDER A LZRIDDFRFE - ERpVET. EMTEFEIFEEDF
{EEMEDEEFRICERT SEMEEDRER. EYRKFERICES T HLEYDML - BE - #WSRE - A - e, BFEIDFERO
DICHBIEDFTINA R - DFFRT - BREMESST /M - 7/ OSAT—1# - SSRBdiOs. NEDBUE EICAIRNFESR - BE - #
REMEMEIDRFIEEDCDIC, [DFEFE] DRICIRENSHBLEERLDDICEOTVET, EBLMER] [BDIDDIER] [RICIIDILF]
ZEY h—&EUT EFZBUCHRICEIT § CEZEHICANTHELTNE T,

[DFEZ] DHICIE. UTOMAEEIHIZENFT.
BRIEZE \BREZE PIEtE sSoFEFE EmEE WEtE aRER1EFE Git?E XMItE RIeE PELEZE ReE #
REMM LS RE(LE T /YRR LeiEtE

[DFER] NEFCTE EEHEDHFSTHREELECDNHZEU T, BLAVARE. RWEREED. 1-—ITHULLERTX. &
FitEEH CHRECDBRE. MEELUCOEERNZICDITSND LD, BELFELORBLRRZREEN OHBNRIEEZRELET .

Molecular Chemistry is a unified research field of a wide range of chemical science, including quantum 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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Natural Products Chemistry / Organic Synthesis / Organic Reaction

hE Rt

NAKATA, Masaya

iz THEL
Professor Ph'D.
ISR 7

Department of Applied Chemistry
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Many natural products exist which have unknown and interesting biologocal
activities. To clarify these natural phenomena, this laboratory focuses on
isolation, structure determination, chemical synthesis, and mechanism
elucidation of target organic compounds.

msynktxa@applc.keio.ac.jp http://www.applc.keio.ac.jp/~msynktxa/index/
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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, Atsushi
BT
Ph.D.

nakajima@chem.keio.ac.jp http://sepia.chem.keio.ac.jp/Nakalab/
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CHIDA, Noritaka
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Professor Ph'D.
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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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_ quantum chemistry / spin-orbit interaction / photodissociation reaction §
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YABUSHITA, Satoshi

THE+
Professor Ph'D.
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Department of Chemistry

BT 2GS TOETFEIIRO I, MR EWREL G2 ¥V iE
FeE I A AR FRED T 217700, & BITRRIBIZ I B JEWTEiRE e =7 ilih
ROMFEIICHL T3, SIGIREEDIFZED 720 I RIEEEI D < FHR k%
BYE L. RHOA A Ui OE ®AEH A HIEL T 5, 20 FRBIOER
T G RAE =, A BRI DT Y - REUPINE & PRI L T B,

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.

yabusita@chem.keio.ac.jp http:/sepia.chem.keio.ac.jp/

SRMRIR / AESRRIL / EITRIG

complex catalyst / enantioselective synthesis / reduction
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YAMADA, Tohru
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Professor Ph'D.
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Department of Chemistry
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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
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L organometallic chemistry / organic synthesis / homogeneous catalysis
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Professor
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Department of Chemistry
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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
&t (I%)
BhD.

kakiuchi@chem.keio.ac.jp http://www.orgmet.chem.keio.ac.jp/
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 Surface Chemistry / Catalysis Chemistry / Synchrotron-Radiation Science ;
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Professor PhD.
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Department of Chemistry
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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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Professor Ph.D.
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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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FURUKAWA, Yoshiaki
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Associate Professor PhD.
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Department of Chemistry
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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@chem.keio.ac.jp http://www.chem.keio.ac.jp/~furukawa/index.html
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==L YOSHIOKA, Naoki

iz THEL
Professor Ph'D.
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This laboratory focuses on developing molecular-based functional materials and
devices exhibiting cooperative phenomena using knowledge of electronic
properties of organic solids based on 7 -electron systems. Also studied are
-conjugated molecules, stable organic radicals, and metal complexes which are
physicochemically characterized and assembled into molecular solids with suitable
arrangement for bulk electronic functions using crystal engineering techniques.

yoshioka@applc.keio.ac.jp http:/www.applc.keio.ac.jp/~yoshioka/
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Based on synthetic and supramolecular chemistry, we focus on construction
of novel supramolecular systems using 7w -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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SAIKAWA, Yoko
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Associate Professor Ph'D.
IBRAEZER

Department of Applied Chemistry
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This laboratory focuses on key compounds responsible for natural 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/~msynktxa/index/
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Natural Products Chemistry/Organic Synthesis/Development of New Synthetic Methodology 4

£ [BE SATO, Takaaki
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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.

takaakis@applc.keio.ac.jp
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coherent control / wave packet dynamics / vibrational calculation
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Assistant Professor
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Department of Chemistry
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This laboratory focuses on realization of coherent control of chemical

reactions using laser pulses. Also studied are efficient methodologies for

solving quantum mechanical vibrational states.

SUGAWARA, Michihiko
BT
PhD.

michi@chem.keio.ac.jp http://sepia.chem.keio.ac.jp/
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Department of Chemistry
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We have studied chemical reactions and structure variations on metal
surfaces with utilization of synchrotron radiation beams as x-ray sources. In
particular, our interest is an operand analysis to observe real working-state
of catalyst about photocatalyst for overall water splitting or wet solar cell
for the application to solar energy conversion system.

YOSHIDA, Masaaki
Bt (I%)
PhD.

yoshida@chem.keio.ac.jp
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organometallic chemistry / organic synthesis / homogeneous catalysis
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KOCHI, Takuya

R 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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Synthesis of Nanocluster / Nano-catalyst / Cluster Science
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Assistant Professor
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Department of Chemistry
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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.

TSUNOYAMA, Hironori
&t (EH)
Ph.D.

htsuno@chem.keio.ac.jp
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L organic synthesis / supramolecular assembly / solar energy conversion *
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Resecarch Associate
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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. 1) 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, Hayato
Bt (%)
PhD.

sakai@chem.keio.ac.jp
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\ 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 (E%)
PhD.

kosaito@chem.keio.ac.jp
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Biochemistry / Neuropathological Chemistry / Protein Chemistry

EH »>x— TOKUDA, Eiichi

B (BH) Bt (EZ)
Research Associate (Non-tenured) “Ph.D.
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Department of Chemistry
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In the super-aging society of Japan, one of the major concerns we are facing is an
increased prevalence of neurodegenerative diseases. A common feature of
neurodegenerative diseases is the abnormal accumulation of insoluble protein
aggregates in neurons. Our mission is to uncover molecular mechanisms underlying how
disease-specific proteins acquire propensities to form insoluble aggregates. Our study
will open up new avenues for therapeutic interventions in neurodegenerative diseases.

tokuda@chem.keio.ac.jp
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| Surface properties / Nanocluster assembly / Femto second chemistry
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SHIBUTA, Masahiro
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PhD.
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Functional surfaces designed by the nanocluster ensemble are formed with
the advanced methods of fine nanocluster synthesis and their ordered
deposition. The physical and chemical properties relevant to the
functionalities of the nanocluster ensemble are investigated by probing local
electronic structures with femto (107°) second laser pulses.

shibuta@sepia.chem.keio.ac.jp http://sepia.chem.keio.ac.jp/Nakalab/
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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.

MIURA, Youhei
Bt (B%)
PhD.

y-miura@applc.keio.ac.jp http://www.applc.keio.ac.jp/~yoshioka/index.html
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OGURA, Akihiro
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Department of Applied Chemistry
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Natural organic products possess various complex structures, many of which
are still not accessible by artificial synthesis. Inspired by these skeletons and
partial structures, our group focuses on reaction development for efficient
and stereoselective synthesis and total synthesis, heading for methodologies

to construct any molecule of interest at will.

ogura@applc.keio.ac.jp http://www.applc.keio.ac.jp/%7Etakao/lab/

35



