Wed. Mar 22, 2023

K103

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-1pm] Award Presentations, Special Lectures
Chair: Junichiro Yamaguchi, Ken Tanaka

1:00 PM - 3:40 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-1pm-01] Catalytic Carbon Dioxide Fixation
Reactions Based on Transition Metal
Complexes and Their Systems
©Nobuharu Iwasawa' (1. Tokyo Institute of
Technology)
1:00 PM - 1:50 PM

[K103-1pm-02] Development of Non-classical Methods
for Molecular Activation by Organic
Nucleophiles and Its Application to
Catalysis
OMamoru Tobisu' (1. Osaka University)
1:55PM - 2:45 PM

[K103-1pm-03] Site-selective C- H Functionalization by
Cooperative Metal Catalysis
OYoshiaki Nakao' (1. Kyoto University)
2:50 PM - 3:40 PM

K101

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K101-1pm] Award Presentations, Special Lectures
Chair: Asako Yamayoshi, Shun Hirota
1:10 PM - 3:40 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-1pm-01] Synthesis of Biomimetic Cluster
Complexes and Reduction of Inert Small
Molecules
OYasuhiro Ohki' (1. Inst. Chem. Res. Kyoto
Univ.)
1:10 PM - 2:00 PM

[K101-1pm-02] Fusion of Nano Precision Synthesis and
Continuous Tracking of Molecular
Dynamics: The Dawn of Cinematic
Molecular Science
oTakayuki Nakamuro' (1.The University of
Tokyo)
2:00 PM - 2:30 PM

[K101-1pm-03] Understanding of Molecular Transfer

Between Aqueous Phase and Micelles
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and Its Application to Microbioassays
©Mao Fukuyama' (1. Institute of
Multidisciplinary Research for Advanced
Materials, Tohoku University)
2:40 PM - 3:10 PM

[K101-1pm-04] Development of New Synthesis Methods
and Proposition of New Design Methods
for Quantum-sized Materials
OTakamasa Tsukamoto'? (1. Tokyo Tech, 2.
PRESTO, JST)
3:10 PM - 3:40 PM

(QOK]

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-1vn] Award Presentations, Special Lectures
Chair: Hideki Amii, Hiroshi lkeda
4:10 PM - 6:50 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-1vn-01] Exploration of Organosodium Chemistry
and Development of Organic Reactions
through Twofold Cleavage and Selective
Cleavage of Inert Bonds
OSobi Asako' (1. RIKEN Center for Sustainable
Resource Science)

4:10 PM - 4:40 PM

[K103-1vn-02] Development of A Practical Synthetic
Method for Novel Organofluorine
Molecules
OShintaro Kawamura'? (1. RIKEN CSRS, 2.
RIKEN CPR)

4:40 PM - 5:10 PM

[K103-1vn-03] Computation-based Approach for the
Development of Multicomponent
Reactions to Form Fluorine-containing
Molecules
OHiroki Hayashi'? (1. WPI-ICReDD, Hokkaido
Univ., 2. JST-ERATO)

5:10 PM - 5:40 PM

[K103-1vn-04] Surface Electron Transfer-Assisted Radical
Cation Cycloadditions
©Yohei Okada' (1. Tokyo University of
Agriculture and Technology)

5:50 PM - 6:20 PM

[K103-1vn-05] Carbocation Generation Through Light-

Driven Radical-Polar Crossover and the

Application to Bond Formation Reaction



OKazunori Nagao' (1. Institute for Chemical
Research, Kyoto University)

6:20 PM - 6:50 PM

K101

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K101-1vn] Award Presentations, Special Lectures
Chair: Nobuhiko Iki, Shuichi Hiraoka
4:10 PM - 6:20 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-1vn-01] Molecular Manipulation by Confinement in
a Discrete Cavity for Precise Molecular
Conversion
OHiroki Takezawa' (1. The Univ. of Tokyo)
4:10 PM - 4:40 PM

[K101-1vn-02] Development of material functionalities via
temporal activations of stable
supramolecular transition-metal
complexes
OHiroshi Masai' (1. The University of Tokyo)
4:40 PM - 5:10 PM

[K101-1vn-03] Responsive cyanide-based organic-
inorganic hybrids composed of dynamic
structures
ORyo Ohtani' (1. Kyushu University)
5:20 PM - 5:50 PM

[K101-1vn-04] A new field of environmental materials by
hierarchical structure control under
microscopic solid-liquid interfaces as
reaction fields
OYurina Sekine' (1. Japan Atomic Energy
Agency)
5:50 PM - 6:20 PM

Thu. Mar 23, 2023

K103

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-2am] Award Presentations, Special Lectures
Chair: Kazunori Miyoshi, Kei Goto
9:00 AM - 11:40 AM K103 (K103, Lecture Hall Bldg. [1F])

[K103-2am-01] Development of New Reactions and
Substances Based on the Characteristics
of Unsaturated Bonds Containing Heavier

Main Group Elements
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OToshiaki Murai' (1. Gifu University)
9:00 AM - 9:50 AM

[K103-2am-02] Organic Synthesis Driven by Iron-Catalysis
and Applications for Functional Materials
ORui Shang’ (1. The University of Tokyo)
9:50 AM - 10:20 AM

[K103-2am-03] Challenges to Chemistry Education at
Society, University, and KOSEN
OSsatoshi Nakamura'? (1. Tokyo Tech, 2.
KOSEN, Numazu College)
10:20AM - 11:10 AM

[K103-2am-04] Development of Experimental Teaching
Materials and Promotion of Science
Education
CHirobumi Kondo' (1. Hokkaido Sapporo
Keisei High School)
11:10 AM - 11:40 AM

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-2pm] Award Presentations, Special Lectures
Chair: Hiroyuki Nakamura, Ken Ohmori

1:00 PM - 3:40 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-2pm-01] Synthetic Studies of Fused Polycyclic-type
Alkaloids based on Oxidative
Dearomatization
OMinami Odagi' (1. Tokyo University of
Agriculture and Technology)

1:00 PM - 1:30 PM

[K103-2pm-02] Chemical biology for revealing the higher-
order glycan functions
OYoshiyuki Manabe' (1. Osaka University)
1:30 PM - 2:00 PM

[K103-2pm-03] Chemical Synthesis of Glycoconjugates
Develops Bacterial-host Chemical Ecology
Research

(1. Grad. Sch. Sci.,

Osaka Univ., 2. FRC, Grad. Sch. Sci., Osaka

Univ.)

2:00 PM - 2:30 PM

OAtsushi Shimoyama1'2

[K103-2pm-04] Development of optical control methods
for protein labeling and understanding of
biological systems
OToshiyuki Kowada' (1. Tohoku University)
2:40 PM - 3:10 PM

[K103-2pm-05] Discovery of novel natural products from

marine cyanobacteria and clarification of



their values
OArihiro Iwasaki' (1. Keio University)

3:10 PM - 3:40 PM

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-2vn] Award Presentations, Special Lectures

Chair: Kentaro Tanaka, Takashi Kato
4:10 PM - 6:00 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-2vn-01] Development of Solid Catalysts for
Depolymerization of Cellulosic Biomass
and Preservation of Fruits and Vegetables
OAtsushi Fukuoka' (1. Hokkaido Univ.)

4:10 PM - 5:00 PM

[K103-2vn-02] Study on Versatile Biological Tools
Composed of Acyclic Xeno Nucleic Acids
OKeiji Murayama' (1. Nagoya Univ.)

5:00 PM - 5:30 PM

[K103-2vn-03] Development of functional nucleic acid
therapeutics by chemical modification
OKunihiko Morihiro" (1. The University of
Tokyo)

5:30 PM - 6:00 PM

K101

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K101-2vn] Award Presentations, Special Lectures
Chair: Izumi Imai, Masahiro Kamata
4:10 PM - 6:00 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-2vn-01] Publicaion of Intelligible Textbooks and
Edification of the International System of
Units (SI)
OMunetaka Nakata' (1. Tokyo University of
Agriculture and Technology)
4:10 PM - 5:00 PM

[K101-2vn-02] Development of Experimental Teaching
Materials, Methods, Software, etc., and
Contribution to Chemical Education
OTakeya Nishimaki' (1. Nagano Prefectural
Matsumoto Fukashi Senior High School)
5:00 PM - 5:30 PM

[K101-2vn-03] Development and Practice of Teaching
Materials Using a Solar Furnace and
Regional Chemistry Education

OKazutoshi Ueda' (1. Hiroshima Municipal
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Motomachi Senior High School)
5:30 PM - 6:00 PM

Fri. Mar 24, 2023

K101

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K101-3am] Award Presentations, Special Lectures
Chair: Takeshi Hasegawa, Tatsuya Tukuda

9:00 AM - 11:00 AM K101 (K101, Lecture Hall Bldg. [1F])

[K101-3am-01] Reaction Mechanism Elucidation and
Functionality Creation by Structural
Control at the Solid/Solution Interfaces
Oshen Ye' (1. Tohoku University)
9:00 AM - 9:50 AM

[K101-3am-02] Establishment of Precise Separation and
Elucidation of Reactivity, Optical
Properties of Ligand-Protected Metal
Clusters
OYoshiki Niihori' (1. Tokyo University of
Science)
10:00 AM - 10:30 AM

[K101-3am-03] Creation of Novel Metal Nanoparticles
and Nanoclusters and their
Photo/Electrochemical Applications
OTokuhisa Kawawaki' (1. Graduate School of
Science, Tokyo University of Science)

10:30AM - 11:00 AM

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-3am] Award Presentations, Special Lectures
Chair: Katsuhiko Ariga, Yasushi Morita
9:00 AM - 11:20 AM K103 (K103, Lecture Hall Bldg. [1F])

[K103-3am-01] Development from macromolecules to
sub-nanoparticles and atoms: Synthesis of
Sub-nano Particles using Dendrimers
OKimihisa Yamamoto' (1. Tokyo Institute of
Technology)
9:00 AM - 9:50 AM

[K103-3am-02] Development of High-Performance
n-Conjugated Polymers with High-
Crystalline Structure and Favorable

Molecular Orientation for Organic Devices



Cltaru Osaka' (1. Hiroshima University)
9:55 AM - 10:45 AM

[K103-3am-03] Precise synthesis of conjugated polymers
using metal-organic frameworks
OTakashi Kitao™? (1. The Univ. of Tokyo, 2.
JST-PRESTO)
10:50 AM - 11:20 AM

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-3pm] Award Presentations, Special Lectures
Chair: Hiroko Yamada, Tsunehiro Tanaka

1:00 PM - 3:30 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-3pm-01] Development of non-oxide photocatalysts
for visible-light-induced water splitting
based on surface modification and band
engineering
ORyu Abe' (1. Kyoto University)

1:00 PM - 1:50 PM

[K103-3pm-02] Machine learning assisted developments
of heterogeneous catalysts
OTakashi Toyao' (1. Hokkaido University)

1:50 PM - 2:20 PM

[K103-3pm-03] Cooperative catalysis of gold and other
elements enabling highly efficient organic
transformation over solid surface
OHiroki Miura' (1. Tokyo Metropolitan
University)

2:30 PM - 3:00 PM

[K103-3pm-04] Novel application of group-13
compounds in the chemistry of precise
coordination polymerization
oRyo Tanaka? (1. Hiroshima University, 2.
PRESTO, Japan Science and Technology
Agency)

3:00 PM - 3:30 PM

K101

Award Presentations, Special Lectures | Award Presentations, Special

Lectures | Award Presentations, Special Lectures
[K101-3pm] Award Presentations, Special Lectures

Chair: Hidehiro Sakurai, Toshimichi Ohmura
1:00 PM - 3:40 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-3pm-01] Pioneering and Developing Solid-State
Mechanosynthetic Chemistry

OKoji Kubota'? (1. Faculty of Engineering,
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Hokkaido University, 2. WPI-ICReDD)
1:00 PM - 1:30 PM

[K101-3pm-03] X-ray absorption spectroscopy for deep
understanding of catalysis in
homogeneous system
©Yuta Uetake>* (1. Osaka Univ., 2. ICS-OTRI
Osaka Univ., 3. RIKEN BDR)
2:00 PM - 2:30 PM

[K101-3pm-04] Comprehensive Synthesis of Nitrogen-
Containing Heterocycles Based on Direct
Transformation of Stable Molecular
Structures
OShingo Harada1, Kotaro Ikeda1, Tsubasa |to1,
Yoshinori Hashimoto1, Harald Grégerz,
Tetsuhiro Nemoto' (1. Chiba Univ., 2.
Bielefeld Univ.)
2:40 PM - 3:10 PM

[K101-3pm-05] Unified Total Synthesis of Daphnane,
Tigliane, and Rhamnopholane
Diterpenoids
©Masanori Nagatomo' (1. Grad. Sch. Pharm.
Sci, U Tokyo)
3:10 PM - 3:40 PM

(QOK]

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-3vn] Award Presentations, Special Lectures
Chair: Jun-Ya Hasegawa, Nobuo Kimizuka
4:10 PM - 6:40 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-3vn-01] Molecular Photoinduced Charge
Separation for Science and Energy and
Biological Applications
OHiroshi Imahori' (1. Kyoto University)
4:10 PM - 5:00 PM

[K103-3vn-02] Research and development of highly stable
organic phosphors, and their application
to color conversion sheets for wide color
gamut liquid crystal displays.
OYasunori Ichihashi1, Hirotoshi Sakaino' (1.
Toray Industries, Inc.)
5:10 PM - 5:40 PM

[K103-3vn-03] Fast Phosphorescence and Stimulus-
responsive Functions of Metal-free Organic
Molecules

OYosuke Tani"? (1. Grad. School of Science,



Osaka Univ., 2. ICS-OTRI, Osaka Univ.)
5:40 PM - 6:10 PM

[K103-3vn-04] Optical functions through metal-ligand
bond cleavage triggered by multiple
stimuli
OHiroshi Masai' (1. The University of Tokyo)
6:10 PM - 6:40 PM

K101

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K101-3vn] Award Presentations, Special Lectures
Chair: Fumitoshi Kakiuchi, Naokazu Kano
4:10 PM - 5:40 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-3vn-01] Development of Highly Functional Textiles
by Precise Control of Fiber Cross-Sectional
Morphology
OMasato Masuda1, Tomohiko Matsuura1,
Tatsuya Ishikawa', Jyoji Funakoshi’, Koujirou
Inada’ (1. Toray Industries, Inc.)
4:10 PM - 4:40 PM

[K101-3vn-02] Development and Industrialization of
Novel Aluminum Catalysts for Polyethylene
Terephthalate
OMaki Sato1, Fuyuhiko Kubota1, Shoichi
Gyobu1, Shinya Kanetaka1, Tamayo Sasai' (1.
TOYOBO Co., Ltd.)
4:40 PM - 5:10 PM

[K101-3vn-03] Controlling Energy of m-Conjugated
Systems with Hypervalent Bond and
Application to Polymer Materials
OMasayuki Gon' (1. Kyoto University)

5:10 PM - 5:40 PM

Sat. Mar 25, 2023

K101

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K101-4am] Award Presentations, Special Lectures

Chair: Kei Ohkubo, Takeshi Serizawa
9:00 AM - 11:20 AM K101 (K101, Lecture Hall Bldg. [1F])

[K101-4am-01] Development of Well-defined
Glycopolymers with Molecular
Recognition Ability
OYoshiko Miura' (1. Kyushu University)
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9:00 AM - 9:50 AM

[K101-4am-02] Precise Design of Organic/Polymeric
Microstructures with Novel Optical and
Laser Functions
OYohei Yamamoto' (1. Univ. of Tsukuba)
10:00 AM - 10:50 AM

[K1071-4am-03] Development of organic functional
materials using photophysical properties
induced by molecular assembly
OHajime Shigemitsu' (1. Department of
Applied Chemistry, Graduate School of
Engineering, Osaka University)

10:50 AM - 11:20 AM

K103

Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[K103-4am] Award Presentations, Special Lectures
Chair: Kazunori Matsuura, Minoru Ueda

9:00 AM - 11:40 AM K103 (K103, Lecture Hall Bldg. [1F])

[K103-4am-01] Structures and Functions of lipids and
membrane-active molecules in biological
environments
OMichio Murata' (1. Osaka University)

9:00 AM - 9:50 AM

[K103-4am-02] Upgrading Molecular Recognition and
Catalysis with Cooperative Effects
OTadashi Ema' (1. Okayama University)
9:55 AM - 10:45 AM

[K103-4am-03] Development of Rapid Synthetic
Approaches of Natural Product Analogues
by Expansion of Biosynthetic Processes
OOguri Hiroki' (1. Department of Chemistry,
Graduate School of Science, The University of
Tokyo)

10:50 AM - 11:40 AM
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Award Presentations, Special Lectures | Award Presentations, Special Lectures | Award Presentations, Special Lectures

[K103-1pm] Award Presentations, Special Lectures
Chair: Junichiro Yamaguchi, Ken Tanaka
Wed. Mar 22, 2023 1:00 PM - 3:40 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-1pm-01] Catalytic Carbon Dioxide Fixation Reactions Based on Transition
Metal Complexes and Their Systems
©Nobuharu Iwasawa' (1. Tokyo Institute of Technology)
1:00 PM - 1:50 PM

[K103-1pm-02] Development of Non-classical Methods for Molecular Activation by
Organic Nucleophiles and Its Application to Catalysis
©Mamoru Tobisu' (1. Osaka University)
1:55 PM - 2:45 PM

[K103-1pm-03] Site-selective C- H Functionalization by Cooperative Metal
Catalysis
OYoshiaki Nakao' (1. Kyoto University)
2:50 PM - 3:40 PM

©The Chemical Society of Japan



K103-Tpm-01 BASEA H103EFES (2023)

BREREARIGE - RIGROBEICE D MEMN—BERER
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Catalytic Carbon Dioxide Fixation Reactions Based on Transition Metal Complexes and Their
Systems (Tokyo Institute of Technology) (ONobuharu Iwasawa

Development of transition metal-catalyzed carboxylation reactions is important not only
from the standpoint of scientific issue for using carbon dioxide, a less reactive molecule, in
catalytic reactions but also from that of global issue for using carbon dioxide as an abundant
carbon resource. We have developed several new catalytic carbon dioxide fixation reactions
based on the design and construction of transition metal complexes and their systems. In this
presentation, outline of our research will be presented focusing on what we have considered
during the research, and some recent results will also be presented.

Keywords : Carbon Dioxide; Carboxylation; Transition Metal Catalyst; Visible-Light Energy;
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X2 OFERE D RGO BARIT ARG 1 Th 2 I bR FE 2 WV RSH] &
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FFFER SR O % 509,
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K103-Tpm-01 BASEA H103EFES (2023)
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L7z EBICZDORIEERI L, XoP & bR FE S MR 2 BEM 42 AR
THZ LI LT, 2D ORRIE, REARFEEIEHIZL Y, REEDOF
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K103-Tpm-02 BASEA H103EFES (2023)

RZMEEED FIC &L DIEH M FERICEDR & MERIEA~
DA

(BKBET - ICS-OTRI) BH <F

Development of Non-classical Methods for Molecular Activation by Organic Nucleophiles and
Its Application to Catalysis (Graduate School of Engineering and ICS-OTRI, Osaka
University) Mamoru Tobisu

Non-classical methods for activating molecules through the formation of pentacoordinate
phosphorane and ylide intermediates are developed by using common organic nucleophiles,
phosphines and N-heterocyclic carbenes. These methods can be used for catalytic
transformations with a high degree of difficulty, such as insertion into C—F bonds and catalytic
nucleophilic aromatic substitution of anisole derivatives.

Keywords : Phosphine; N-Heterocyclic carbene; Organocatalysis

REMEAWD T THDHEAT 42 & N~T RERIASVEND 2 T, 5L
s AT 7 R )RR & o 72T LOTEHE T RIIR O TE A #8 5 FE 47 4L 725
TR B LT, 2 b 0 FEIELIEZFIT 2 2 L1280, CF it~
FRASUERC A N VB OBLEEZ & 6 70 5 MR 720 07 3 R L B SOG 72 & O i S
O FRIER) o3 - ASHO & BRE L7,

|: + EWG R
l cat. PCy;
OSlMe3
via Ar
(o} F FO
@ Z R w-——— Cy, I!’ EWG
EWG g roime, MR
Cy
fluorophosphorane

non-stabilized
vinyl anion

1) Yasui, K.; Kamitani, M.; Tobisu, M. Angew. Chem. Int. Ed. 2019, 58, 14157-14161.

2) Yasui, K.; Kamitani, M.; Fujimoto, H.; Tobisu, M. Org. Lett. 2021, 23, 1572-1576.

3) Ito, S.; Fujimoto, H.; Tobisu, M. J. Am. Chem. Soc. 2022, 144, 6714-6718.

4) Fujimoto, H.; Kusano, M.; Kodama, T.; Tobisu, M. Org. Lett. 2020, 22,2293-2297.

5) Fujimoto, H.; Kodama, T.; Yamanaka, M.; Tobisu, M. J. Am. Chem. Soc. 2020, 142, 17323-17328.
6) Fujimoto, H.; Kusano, M.; Kodama, T.; Tobisu, M. J. Am. Chem. Soc. 2021, 143, 18394-18399.
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K103-Tpm-03 BALFS H103BFES (2023)

HEERMEICKSY M MERM C-H ERREERE

(KRB T) OH R fEse
Site-selective C—H Functionalization by Cooperative Metal Catalysis (Graduate School of
Engineering, Kyoto University)O Yoshiaki Nakao

C-H functionalization has had significant attention in organic synthesis to streamline
chemical processes of useful molecules. It is highly desired that one can control the site-
selectivity of C—H functionalization not by specially designed directing groups but by catalysts
with compounds bearing common simple functional groups. We have taken advantages of
catalytic Lewis-pair formations to electronically activate substrates and control the site-
selectivity of metal-catalyzed C—H functionalization reactions. In this presentation, C—C and
C-B bond-forming reactions through C—H activation by cooperative transition metal/Lewis
acid catalysis will be discussed. Common Lewis acid catalysts derived from boron and
aluminum are demonstrated to be highly efficient co-catalysts for metal-catalyzed arene C—H
functionalization. For example, steric repulsion between the Lewis acids and transition metal
catalysts allows para-selective C—H functionalization, whereas ligands bearing such Lewis
acid moieties are shown to be effective to control meta-selective C—H functionalization.
Keywords : Cooperative Catalysis; C—H Functionalization, Borylation, Alkylation
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B J. Am. Chem. Soc. 2019, 141, 7972.
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[K101-1pm] Award Presentations, Special Lectures
Chair: Asako Yamayoshi, Shun Hirota
Wed. Mar 22, 2023 1:10 PM - 3:40 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-Tpm-01] Synthesis of Biomimetic Cluster Complexes and Reduction of Inert
Small Molecules
OYasuhiro Ohki' (1. Inst. Chem. Res. Kyoto Univ.)
1:10 PM - 2:00 PM

[K101-1pm-02] Fusion of Nano Precision Synthesis and Continuous Tracking of
Molecular Dynamics: The Dawn of Cinematic Molecular Science
OTakayuki Nakamuro' (1. The University of Tokyo)
2:00 PM - 2:30 PM

[K101-1pm-03] Understanding of Molecular Transfer Between Aqueous Phase and
Micelles and Its Application to Microbioassays
“Mao Fukuyama1 (1. Institute of Multidisciplinary Research for Advanced Materials,
Tohoku University)
2:40 PM - 3:10 PM

[K101-1pm-04] Development of New Synthesis Methods and Proposition of New
Design Methods for Quantum-sized Materials
OTakamasa Tsukamoto'? (1. Tokyo Tech, 2. PRESTO, JST)
3:10 PM - 3:40 PM
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Synthesis of Biomimetic Cluster Complexes and Reduction of Inert Small Molecules (' Institute
for Chemical Research, Kyoto University) O Yasuhiro Ohki'

Among various enzymatic reactions, multiple-electron reduction and oxidation reactions are
catalyzed by cluster complexes comprising multiple transition metal atoms. Inspired by the
unique functions of these clusters in enzymes, we synthesized artificial cluster complexes as
functional analogues. Representative achievements include the first catalytic N, reduction by
Mo-Fe-S clusters, direct conversion of CO; into hydrocarbons catalyzed by Fe-S clusters, and
synthesis and catalytic applications of phosphine-supported Fe- and Co-hydride clusters.
Keywords : Transition Metal Complexes, Metal-Sulfur Clusters; Small Molecule Activation,
Iron; Molybdenum

HIRRTITONDBERIUED 5 5| FHTLE T OEITLRISPIALRIG T, D%
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=R ED XTI IMGR 2L Tl EC S E RDEREA MR LIZMB D7 Z
AP =R RREr s B LTo, 29 L TEM LR D 7 7 2 2 =55 RI%, 1%
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Fusion of Nano Precision Synthesis and Continuous Tracking of Molecular Dynamics: The
Dawn of Cinematic Molecular Science (The University of Tokyo, “Molecular Technology
Innovation” Presidential Endowed Chair) O Takayuki Nakamuro

Electron microscopy is a powerful analytical technique that allows us to observe atoms and
molecules. However, the methodology to successfully bring the desired molecules into the
observation field and to analyze their dynamics sequentially has been lacking. In this
presentation, I will explain a method named "Visual molecular science" for analyzing
molecular dynamics by integrating nano precision synthesis and continuous tracking methods.
Recent developments in the field of self-organization by SMART-EM will be discussed in
detail, especially the time evolution of inorganic compounds from ionic pairs to nanocrystals,
and the development of methodologies for analyzing peptide aggregation processes.

Keywords : Self-organization, Transmission Electron Microscopy; Nucleation; Atomic-
resolution; Single-molecule
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1) T. Nakamuro, M. Sakakibara, H. Nada, K. Harano, J. Am. Chem. Soc. 2021, 143, 1763. (Highlighted
in JACS Spotlights, J. Am. Chem. Soc. 2021, 143, 1681.)

2) T. Nakamuro, K. Kamei, K. Sun, J. W. Bode, K. Harano, E. Nakamura, J. Am. Chem. Soc. 2022,
144,13612.
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Understanding of Molecular Transfer between Aqueous Phase and Micelles and Its Application
to Microbioassays ('Institute of Multidisciplinary Research for Advanced Materials, Tohoku
University) OMao Fukuyama'

Micrometer-sized water-in-oil droplets (microdroplets) has been utilized as a chemical
container for trace bioassays since they can compartmentalize small amount of reagents and
samples. Conventionally, microdroplets were only used for compartmentalization, and
chemical pretreatments, such as preconcentration and purification, for microdroplets’ contents
were limited. Recently, we found that spontaneous emulsification (SE) occurred at the
microdroplets’ surface when the microdroplets were immersed in an organic phase containing
Span 80, a non-ionic surfactant, and reagents in the microdroplets were selectively enriched
during SE. We established the selective enrichment as a pretreatment for trace analysis in
microdroplets based on understanding molecular transport between microdroplets and Span 80
reverse micelles during SE. To indicate the applicability of this method to biochemical analyses,
the control of the protein crystal nucleation and immunoassay was demonstrated in the
microdroplets. This selective enrichment method is expected to enable quantitative analysis of
micro- and submicrometer-sized biochemical phenomena.

Keywords : Microanalysis, Interface chemistry, Surfactant
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1) M. Fukuyama and A. Hibara, Anal. Chem., 2015, 87,7, 3562-3565.
2) M. Fukuyama, A. Hibara, Y. Yoshida, K. Maeda. Anal. Chem. 2017, 89, 17, 9279.
3) M. Fukuyama, M. Tokeshi, M.A. Proskurnin, A. Hibara
Lab Chip, 2018, 18, 356.
4) M. Fukuyama, L. Zhou, T. Okada, K. V. Simonova, M. Proskurnin, A. Hibara
Anal. Chim. Acta, 2021, 1149, pp. 338212 — 338212.
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Development of new synthesis methods and proposition of new design methods for quantum-
sized materials ('Lab. Chem. Life Sci., Tokyo Tech, >*JST-PRESTO) OTakamasa Tsukamoto'-?

‘Clusters materials’ known as ultra-small nanoparticles with 1 nm of diameter have extremely-
high degree of freedom for molecular design, while the technical difficulty of their precise
synthesis and design have been urgent issues for unveiling this frontier of chemistry field. We
have recently developed the new precise synthetic technique of multimetallic clusters, and
successfully obtained clusters exhibiting unique physical and chemical properties. Additionally,
we also constructed new precise design theories of clusters, and successfully proposed ‘higher-
order periodic table’ and discovered ‘super-degenerate substances’.

Keywords : Cluster Materials;, Multimetallic Cluster;, Functional Clusters;, Higher-order
Periodic Table; Super-Degenerate Substances
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1) T. Tsukamoto, et al., Nature Commun. 2018, 9, 3873.

2) T.Tsukamoto, et al., J. Am. Chem. Soc. 2020, 142, 19078.

3) T. Tsukamoto, et al., Angew. Chem. Int. Ed. 2020, 59, 23051.

4) T. Tsukamoto, et al., Angew. Chem. Int. Ed. 2022, 60, €202114353.
5) T. Tsukamoto, et al., Acc. Chem. Res. 2021, 54, 4486.

6) T. Tsukamoto, et al., Nature Commun. 2019, 10, 3727.

7) T.Tsukamoto, et al., Nature Commun. 2018, 9, 3758.

8) T. Tsukamoto, et al., Nature Rev. Chem. 2021, 5, 338.
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[K103-1vn] Award Presentations, Special Lectures
Chair: Hideki Amii, Hiroshi lkeda
Wed. Mar 22, 2023 4:10 PM - 6:50 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-1vn-01] Exploration of Organosodium Chemistry and Development of
Organic Reactions through Twofold Cleavage and Selective
Cleavage of Inert Bonds
OSobi Asako' (1. RIKEN Center for Sustainable Resource Science)
4:10 PM - 4:40 PM

[K103-1vn-02] Development of A Practical Synthetic Method for Novel
Organofluorine Molecules
©Shintaro Kawamura'? (1. RIKEN CSRS, 2. RIKEN CPR)
4:40 PM - 5:10 PM

[K103-1vn-03] Computation-based Approach for the Development of
Multicomponent Reactions to Form Fluorine-containing Molecules
©Hiroki Hayashi'? (1. WPI-ICReDD, Hokkaido Univ., 2. JST-ERATO)
5:10 PM - 5:40 PM

[K103-1vn-04] Surface Electron Transfer-Assisted Radical Cation Cycloadditions
OYohei Okada' (1. Tokyo University of Agriculture and Technology)
5:50 PM - 6:20 PM

[K103-1vn-05] Carbocation Generation Through Light-Driven Radical-Polar
Crossover and the Application to Bond Formation Reaction
OKazunori Nagao1 (1. Institute for Chemical Research, Kyoto University)
6:20 PM - 6:50 PM
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Exploration of Organosodium Chemistry and Development of
Organic Reactions through Twofold Cleavage and Selective
Cleavage of Inert Bonds

(RIKEN Center for Sustainable Resource Science) OSobi Asako
Keywords: Sodium;  Molybdenum;  Deoxygenation;  Retro-cyclopropanation;
Spirobipyridine; Remote steric control

The development of technologies to utilize the earth-abundant metal and organic
resources without relying on scarce resources is essential for the sustainable development of
society. This presentation introduces our recent efforts towards this goal; we have developed
sustainable organic synthesis using sodium dispersion, a Mo/quinone species for the
diazo-free generation of carbene species from stable and readily available compounds, and a
SpiroBpy ligand that enables the site-selective functionalization of arenes under remote
steric control.

1. Exploration of organosodium chemistry'

Sodium, the most abundant alkali metal in the Earth’s crust and the ocean, has met with
limited success in organic synthesis because organosodium compounds have long been
considered inferior to organolithium compounds, which have dominated synthetic organic
chemistry during the last century. To change the status quo, we launched a research program
to explore organosodium chemistry, also in consideration of the growing demand for
sustainable syntheses without recourse to precious elements such as lithium. We developed
methods that offer efficient access to a large variety of organosodium compounds by (A)
two-electron reduction of aryl halides, (B) halogen—sodium exchange, and (C)
deprotonation by sodium bases. These organosodium compounds were found to participate
in the Pd-catalyzed Negishi and Suzuki—Miyaura cross-coupling reactions after being
transmetallated to zinc or boron

A 2 e~ Reduction of ArX (X = Cl, Br) D Organosodium-Based Cross-Coupling
compounds. They also underwent

Na dispersion
direct coupling without prior X 0-30°C Na

transmetalation (D). Thus, we have B Halgen-Sodium Exchange (X =Br, )

demonstrated that the reactions using x R @ Na —|—tPd

organosodium compounds have great € Deprotonation of AtH Direct Na coupling
. . alkyl-Na Negishi coupling (with ZnX5)
potential to replace the established H Na Suzuki-Miyaura coupling (with B(OR)s)
. . . RoN-Na
organolithium-based reactions.

2. Generation of metal carbenes from stable precursors via two-fold cleavage of inert
bonds

Despite the widespread use of diazo compounds as convenient precursors of carbene
species in organic synthesis, their inherent explosive and toxic nature often limits synthetic
applications resulting in much attention to the identification of stable and safe surrogates.
We found that the molybdenum species easily prepared from Mo(0) and quinone enables the
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use of carbonyl compounds and cyclopropanes as
unconventional stable carbene precursors via twofold
cleavage of inert bonds. Mo(CO)s/quinone complexes - - o™
effected a series of deoxygenative cyclizations of ko O\l >:’:01°_O
carbonyl compounds and -catalytic deoxygenative o
coupling for olefin synthesis.®® The Mo/quinone ) >:II|:/Itr\O
system was also found to enable the catalytic -
retro-cyclopropanation reaction, i.e., fragmentation of a cyclopropane into ethylene and a
carbene species. The reaction allows for the uncommon use of cyclopropanes as Cl
synthetic units in contrast to conventional reactions where cyclopropanes are used as C3
synthetic units.’

Mo + quinone

3. Regioselective C—H functionalization of arenes under remote steric control'

Regioselective functionalization of hydrocarbon resources such as alkylbenzenes has
been challenging due to the lack of strong interactions such as hydrogen bonding and Lewis
acid-base interactions for substrate recognition. This problem was overcome by designing a
bifunctional SpiroBpy ligand, a three-dimensionally expanded bipyridine bearing a "roof"
for remote steric control. The Ir/SpiroBpy catalyst prevents the approach of the substrate in
the para orientation, whereas it accommodates the substrate in the meta orientation,
enabling the unprecedented j/
meta-selective borylation of simple arenes. 6 @. - Q@Bpm
The catalyst forms a loose pocket and () o b )b m

O ,‘/N N N

recognizes the most fundamental property C ,;N'o

_ X SpiroBpy-Bpin
of the compound, shape. Therefore, the  yoserme oo 5t cocasamie
reaction scope is very broad with the R Hepin 200 o) )
. . SpiroBpy-Bpin (4 mol%)
tolerance of a variety of functional groups. @H o, 90, 16h @Bpin
Unlike conventional proximal steric Iy
Bu SiMe; N

(o]
. . . 0Si'Pr, <j 4
control, which is accompanied by a @ @ @ @ ey,
Bpin Bpin Bpin Bpin

decrease in reactivity, remote steric Bpin
55% (84%) 77% (85%) 62% (75%) 66% (84%) Caramiphen derivative
2311 18:1 22:1 21: 67% (83%)

The yields were deteremined by isolation. 'H NMR yields are shown in parentheses. 20:1
The selectivity, expressed as meta + di/ para, is shown.

control can achieve both high selectivity

and reactivity.

1) Asako, S.; Nakajima, H.; Takai, K. Nat. Catal. 2019, 2, 297. 2) Asako, S.; Takahashi, I.; Nakajima,
H.; Tlies, L.; Takai, K. Commun. Chem. 2021, 4, 76. 3) Asako, S.; Kodera, M.; Nakajima, H.; Takai,
K. Adv. Synth. Catal. 2019, 361, 3120. 4) Asako, S.; Takahashi, I.; Kurogi, T.; Murakami, Y.; Ilies, L.;
Takai, K. Chem. Lett. 2022, 51, 38. 5) De, P. B.; Asako, S.; llies, L. Synthesis 2021, 53, 3180. 6)
Asako, S.; Ishihara, S.; Hirata, K.; Takai, K. J. Am. Chem. Soc. 2019, 141, 9832. 7) Asako, S.;
Kobayashi, T.; Ishihara. S.; Takai, K. Asian J. Org. Chem. 2021, 10, 753. 8) Banerjee, S.; Kobayashi,
T.; Takai, K.; Asako, S.; Ilies, L. Org. Lett. 2022, 24, 7242. 9) Asako, S.; Kobashi, T.; Takai, K. J. Am.
Chem. Soc. 2018, 140, 15425. 10) Ramadoss, B.; Jin, Y.; Asako, S.; Ilies, L. Science 2022, 375, 658.
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FRER I VRS FOXRANEREDEHE

(BEAF CSRS + BEAfF CPR) Ol i AHS

Development of A Practical Synthetic Method for Novel Organofluorine Molecules
(Catalysis and Integrated Research Group, Center for Sustainable Resource Science RIKEN &
Synthetic Organic Chemistry Laboratory, RIKEN Cluster for Pioneering Research)
OShintaro Kawamura

A novel and practical synthetic method for fluoroalkyl molecules is on demanded because
of their increasing importance as pharmaceuticals. We have succeeded to develop
difunctionalization-type fluoroalkylations of alkenes and alkynes by precisely controlling the
reactivity of fluoroalkylating reagents. First, we established an alkene difunctionalization
method for the synthesis of trifluoromethyl molecules by using Togni reagent. Two activation
methods for it with a catalyst and an electron donor were exploited, greatly expanding the
structural diversity of the products. Next, a practical and versatile fluoroalkylation reaction
using fluorinated carboxylic anhydrides was developed. Diacyl peroxides were prepared from
them in situ and employed in the reaction. The key to success was to control the reactivity of
radical intermediates with the aid of copper catalyst or substrate structures.

Keywords : Organofluorine Molecule; Fluoroalkylation; Diacyl Peroxide,; Radical Reaction;
Copper Catalyst
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1) (a) S. Kawamura, M. Sodeoka, Bull. Chem. Soc. Jpn. 2019, 92, 1245. (b) S. Kawamura, M. Subrata, M. Sodeoka,
Org. Biomol. Chem. 2021, 19, 2096. (c) S. Mukherjee, S. Kawamura, M. Sodeoka, Aldrichimica Acta 2021, 55, 17.
(d) Perfluoroalkylation Using Perfluorocarboxylic Acids and Anhydrides, S. Kawamura, M. Sodeoka,
Organofluorine Chemistry: Synthesis, Modeling, and Applications, Szabo and N. Selander Eds., Wiley, 2347, 2021.
2) (a) H. Egami, R. Shimizu, S. Kawamura, M. Sodeoka, Angew. Chem. Int. Ed. 2013, 52, 4000. (b) H. Egami, S.
Kawamura, A. Miyazaki, M. Sodeoka, Angew. Chem. Int. Ed. 2013, 52, 7841. (c) S. Kawamura, H. Egami, M.
Sodeoka, J. Am. Chem. Soc. 2015, 137, 4865. (d) H. Egami, Y. Usui, S. Kawamura, S. Nagashima, M. Sodeoka,
Chem. Asian J. 2015, 10, 2190. (e) S. Kawamura, D. Sekine, M. Sodeoka, J. Fluorine Chem. 2017, 203, 115. (f) R.
Murakami, D. Sekine, Y. Aoki, S. Kawamura, M. Sodeoka, Tetrahedron 2019, 75, 1327.

3) (a) S. Kawamura, M. Sodeoka, Angew. Chem. Int. Ed. 2016, 55, 8§740. (b) S. Kawamura, K. Dosei, E. Valverde,
K. Ushida, M. Sodeoka, J. Org. Chem. 2017, 82, 12539. (¢) S. Kawamura, C. J. Henderson, Y. Aoki, D. Sekine, S.
Kobayashi, M. Sodeoka, Chem. Commun. 2018, 54, 11276. (d) E. Valverde, S. Kawamura, D. Sekine, M. Sodeoka,
Chem. Sci. 2018, 9, 7115. (e) Y. Aoki, S. Kawamura, M. Sodeoka, Org. Synth. 2021, 98, 84. (f) T. Tagami, Y. Aoki,
S. Kawamura, M. Sodeoka, Org. Biomol. Chem. 2021, 19, 9148.
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AREHEMFXEICLDTVvRESELEEYERRLEZAS RICDEEFE

(4tK WPI-ICReDD - JST-ERATO) O#k #34f

Computation-based Approach for the Development of Multicomponent Reactions to Form
Fluorine-containing Molecules (WPI-ICReDD, Hokkaido University & JST-ERATO)

OHiroki Hayashi

Quantum chemical calculations have been widely leveraged in organic chemistry for
understanding properties of molecules and mechanism of chemical reactions. Such studies can
provide insights into the factors that control yield or selectivity in reactions, whereas the use of
quantum chemical calculations for foreseeing unknown reaction process can potentially guide
a strategy for reaction design and thus accelerate further methodology development. Here, we
demonstrate computation-based reaction development using an algorithm for automated search
for chemical reaction pathways using quantum chemical calculations, termed artificial force
induced reaction (AFIR) method. Based on the computational simulations of chemical
reactions by the AFIR method, we identified the three-component reactions with
difluorocarbene to provide difluoroglycine derivatives or a,a-difluorinated N-heterocycles.
Keywords : Synthetic Organic Chemistry; Computational Science;, Quantum Chemical
Calculation; Multicomponent Reaction,; Fluoroalkylation
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1) S. Maeda, Y. Harabuchi, H. Hayashi, T. Mita. Annu. Rev. Phys. Chem. 2023, DOI:
10.1146/annurevphyschem-102822-101025. 2) T. Mita, Y. Harabuchi, S. Maeda, Chem. Sci.
2020, 11, 7569. 3) H. Hayashi, H. Takano, H. Katsuyama, Y. Harabuchi, S. Maeda, T. Mita,
Chem. Eur. J. 2021, 27, 10040. 4) H. Hayashi, H. Katsuyama, H. Takano, Y. Harabuchi, S.
Maeda, T. Mita, Nat. Synth. 2022, 1, 804.
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REBEFBRIZEN LS DAILAFF UMAMRIERE

CRAURTR) ORE 1
Surface FElectron Transfer-Assisted Radical Cation Cycloadditions (Tokyo University of
Agriculture and Technology) OYohei Okada

Generation and control of reactive species are the key for reaction development in the field
of synthetic organic chemistry. Electron transfer processes enabled by the use of electrical or
solar energies make possible to generate radical ions from bench stable chemicals, which can
drive several reactions as unique intermediates. As for the use of solar energy in this field,
molecular sensitizers, including metal complexes and organic dyes, have recently been first
options to induce homogeneous electron transfer processes. On the other hand, although
semiconductors such as titanium dioxide (TiO») have also long been recognized as powerful
redox options, they have mainly been used in the field of inorganic chemistry to promote
carbon-carbon bond cleavages and/or water splitting and their use in modern synthetic organic
chemistry is somewhat limited, where carbon-carbon bond formations are of central interest.

In this context, we recently revisited semiconductors, in particular dispersed TiO»
nanoparticles, to facilitate carbon-carbon bond formations. Our previous reaction
developments were carried out by using electrochemical methods, where reductive and
oxidative electron transfers are induced at the surface of cathode and anode, respectively. Both
electrodes are spatially separated and in general, reduction and oxidation take place at the
different surfaces. In contrast, both reductive and oxidative electron transfers can potentially
occur at the same surface of dispersed TiO» nanoparticles. This clearly differs from
electrochemical methods, and we expected that such bidirectional electron transfers (both
reductive and oxidative) would be beneficial in promoting redox neutral reactions. For such
reactions to be initiated and terminated, both reductive and oxidative electron transfers should
be involved and, in this sense, dispersed TiO, nanoparticles would be more advantageous than
electrochemical methods.

In this talk, I will focus on heterogeneous surface electron transfer at electrodes or dispersed
TiO: nanoparticles and will present carbon-carbon bond forming cycloadditions that proceed
radical cation species as reactive intermediates.

Keywords: Surface Electron Transfer; Radical Cation; Cycloaddition, Electrochemistry; TiO;
Nanoparticles
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1) For selected reviews and examples, see: a) Redox-Tag Processes: Intramolecular Electron Transfer
and Its Broad Relationship to Redox Reactions in General. Okada, Y.; Chiba, K., Chem. Rev. 2018, 118,
4592-4630. b) Electron-Transfer-Induced Intermolecular [2 + 2] Cycloaddition Reactions Based on the
Aromatic “Redox Tag” Strategy. Okada, Y.; Nishimoto, A.; Akaba, R.; Chiba, K. J. Org. Chem. 2011,
76, 3470-3476. c) Aromatic “Redox Tag”-assisted Diels-Alder reactions by electrocatalysis. Okada, Y.;
Yamaguchi, Y.; Ozaki, A.; Chiba, K. Chem. Sci. 2016, 7, 6387—6393.

2) For selected reviews and examples, see: a) Synthetic Semiconductor Photoelectrochemistry. Okada,
Y. Chem. Rec. 2021, 21, 2223-2238. b) TiO, Photocatalysis in Aromatic “Redox Tag”-Guided
Intermolecular Formal [2 + 2] Cycloadditions. Okada, Y.; Maeta, N.; Nakayama, K.; Kamiya, H. J. Org.
Chem. 2018, 83, 4948-4962. c) Radical Cation Diels-Alder Reactions by TiO, Photocatalysis.
Nakayama, K.; Maeta, N.; Horiguchi, G.; Kamiya, H.; Okada, Y. Org. Lett. 2019, 21, 2246-2250. d)
Design of Photocatalytic [2 + 2] Cycloaddition Reaction using Redox-Tag Strategy. Hashimoto, Y.;
Horiguchi, G.; Kamiya, H.; Okada, Y. Chem. Eur. J. 2022, 28, €202202018.
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Carbocation Generation Through Light-Driven Radical-Polar Crossover and the Application to
Bond Formation Reaction (/CR, Kyoto Univ.) OKazunori Nagao

We developed synthetic methods to generate a carbocation through light-driven radical-polar
crossover which combined a visible-light mediated photoredox catalysis with radical-polar
crossover mechanism. This protocol enabled to generate a carbocation from abundant
molecules under strong acid-free and redox-neutral conditions. The generated carbocation was
applicable to various bond formation reactions to provide highly functionalized molecules.
Keywords : Carbocation, Photoredox Catalyst, Radical-Polar Crossover, Alkylation
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ZB, /UL MO T B R AR pKa = 15 BEDBNT LY AT KEEEC-
DTHY . TERIE L ARTRMARBIRSME 2 EBL LT,

1) Shibutani, S.; Kodo, T.; Takeda, M.; Nagao, K.; Tokunaga, N.; Sasaki, Y.; Ohmiya, H. J. Am. Chem.
Soc. 2020, 142, 1211-1216.

2) Nagao, K.; Ohmiya, H. J. Synth. Org. Chem. Jpn., 2021, 79, 1005-1012.

3) Kodo, T.; Nagao, K.; Ohmiya, H. Nat. Commun. 2022, 13,2684.

4) Shibutani, S.; Nagao, K.; Ohmiya, H. Org. Lett. 2021, 23, 1798-1803.

5) Nakagawa, M.; Matsuki, Y.; Nagao, K.; Ohmiya, H. J. Am. Chem. Soc. 2022, 144, 7953—7959.
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[K101-1vn] Award Presentations, Special Lectures
Chair: Nobuhiko Iki, Shuichi Hiraoka
Wed. Mar 22, 2023 4:10 PM - 6:20 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-1vn-01] Molecular Manipulation by Confinement in a Discrete Cavity for
Precise Molecular Conversion
OHiroki Takezawa' (1. The Univ. of Tokyo)
4:10 PM - 4:40 PM

[K101-1vn-02] Development of material functionalities via temporal activations of
stable supramolecular transition-metal complexes
OHiroshi Masai' (1. The University of Tokyo)
4:40 PM - 5:10 PM

[K101-1vn-03] Responsive cyanide-based organic-inorganic hybrids composed of
dynamic structures
ORyo Ohtani' (1. Kyushu University)
5:20 PM - 5:50 PM

[K101-1vn-04] A new field of environmental materials by hierarchical structure
control under microscopic solid-liquid interfaces as reaction fields
OYurina Sekine' (1. Japan Atomic Energy Agency)
5:50 PM - 6:20 PM
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M ZEFANDFALADIZ L B2 FREEEBERIS
(RABET) OFFi% 1R

Molecular Manipulation by Confinement in a Discrete Cavity for Precise Molecular
Conversion (Graduate School of Engineering, The University of Tokyo) OHiroki Takezawa

Chemical properties of organic molecules largely depend on their conformations. Here,
conformational manipulation by molecular confinement in a coordination cage has been
developed to alter the reactivities and reaction selectivities of the substrates. The molecular
confinement enabled mechanical manipulations such as fold, bend, and twist to realize unusual
activation and selectivity switching. This methodology provides a new approach to controlling
organic reactions, which is hardly achieved by conventional methods. New host—guest systems
to widen a target scope and enhance the confinement effect will also be discussed.

Keywords : Molecular Confinement;, Host—Guest; Molecular Recognition, Conformational
Fixing; Selective Reaction
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© The Chemical Society of Japan -K101-1vn-01 -



K101-1vn-01 BALZS B1035SF4 (2023)

2. AUA®ICK B FDH UnBEie &iEEl
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1) H. Takezawa, M. Fujita, Bull. Chem. Soc. Jpn. 2021, 94, 2351. 2) H. Takezawa, T. Kanda, H. Nanjo,
M. Fujita, J. Am. Chem. Soc. 2019, 141, 5112. 3) H. Takezawa, Y. Fujii, T. Murase, M. Fujita, Angew.
Chem. Int. Ed. 2022, 61, €202203970. 4) H. Takezawa, K. Shitozawa, M. Fujita, Nat. Chem. 2020, 12,
574.5) H. Tamura, H. Takezawa. M. Fujita, H. Ishikita, Phys. Chem. Chem. Phys. 2022, 24, 21367. 6)
H. Takezawa, R. Tabuchi, H. Sunohara, M. Fujita, J. Am. Chem. Soc. 2020, 142, 17919. 7) R. Tabuchi,
H. Takezawa, M. Fujita, Angew. Chem. Int. Ed. 2022, 61, €202208866. 8) Y. Tamura, H. Takezawa, M.
Fujita, J. Am. Chem. Soc. 2020, 142, 5504. 9) H. Sunohara, K. Koyamada, H. Takezawa, M. Fujita, Chem.
Commun. 2021, 57, 9300.
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RELBBODFEBREREBAO—FBHMTFMEEICE D HEH
BE O &l AL

CRKRPeka k) EH %

Development of material functionalities via temporal activations of stable supramolecular

transition-metal complexes (Graduate School of Arts and Sciences, The University of Tokyo)
OHiroshi Masai

Polymer materials bearing chemically cleavable bonds can be used for chemical sensing,
tunable functionality, and material degradation. The high designability of chemical reactions
enables the development of materials with diverse functionalities. However, their cleavable
bonds with high reactivity would decrease the long-term stabilities of the materials. In this
study, the temporal activation of stable materials under external stimuli was developed using
supramolecular transition-metal complexes. A polymer material bearing stabilized platinum
complexes with cyclodextrin derivatives exhibited unique reactivity for acid degradation under
UV-light irradiation.

Keywords : Metal Complexes, Supramolecular Structures, Cyclodextrins, Kinetic Stability,
Polymer Network Materials

AL ORREHEZ ® 0 TR AG D 2 & T BT HRE 2 R DA EHBE 38
DAREE 72 %, T, ALPR 72 OIW OGS IT 3D < BEREVE & ML AA AU T2 8 o TR RH R
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SND, LnLAER, 20X 5 MBS R Lo BT, B RO EZ £ H 8
BUIRE T HMECHNILH D13 & WITHEE L TORMZEENBbh b Z &
D TH -7, £ 2 TARMETIL, WFITLERMEHIR LT, —RICRE & 215
ML 22 EIER L, IMBHRIC K > TER LT X A 2 v 7 TR ZIEMEILTE
X, MBI ZENE & SOGT L D HEEEME DO MINLASFIHEIZ 72 5,

AWML TIXZ O X 9 RFpEZ O AEALE LT BRR T ThHH AT by 7 a
ZxA MU (PMa-CD) 723z BB HICHIE LTy TS RN &5, BB
SREEEREZFA L (X 1), B ETEE LRSS TS5 2 STARIIIT AR
L LT, eEMmKITEVWEEREET AT
B, ISHIZ BRI T ETA Ny aIERE
2L - CEfET D Z & T, BRIRy 28k
DEFICEESED ZENARETH DL, 0
Ko7, RO FEHGICEEE LTS &
JREERIL. &R & Mo B D BOE Z Il AT
RECThoTe, BIzIE, = TN F ANy T
— MEIRIZEBWT, 20 EHEITARIEE Figure 1. Structure of supramolecular
REETHDHHEDOD, @By FH#Ea2FF>Z & transition-metal complexes
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1) Masai, H.; Terao, J. et al. Chem. Commun. 2018, 54, 2487. 2) Masai, H.; Terao, J. et al. Tetrahedron
Lett. 2018, 59, 2930. 3) Masai, H.; Terao, J. Tachibana, Y. et al. Y. J. Am. Chem. Soc. 2014, 136, 14714.

4) Masai, H.; Terao J. et al. Nat. Commun. 2020, 8, 408. 5) Masai, H.; Terao, J. et al. J. Org. Chem. 2020,
85, 3082. 6) Masai, H.; Terao, J. et al. Adv. Funct Mater. 2022, 32, 2205855.
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BHEEERIEICEOKISER LT/ EREANAT Yy FDE
Ak

(URBEH) ORA %
Responsive cyanide-based organic-inorganic hybrids composed of dynamic structures
(Department of Chemistry, Faculty of Science, Kyushu University) ORyo Ohtani

We have investigated cyanide-based metal complexes, which were synthesized by combining
[M(CN)4]* (M = Pt, Pd, Ni) or [MN(CN)4]* (M = Mn, Cr, Re) with metal complex cations,
metal ions, and organic cations, by focusing on their dynamic structures such as thermal
expansion, polarity and phase transition. In this presentation, we will introduce the design
guidelines and the structural and functional properties that cannot be approached by
conventional cyanide-based metal complexes.

Keywords : Cyanide; Organic-Inorganic Hybrid; Coordination Polymer
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[MN(CN)4]> (M = Mn, Cr, Re) %5 {-1XEML KT —HAL &AL T 2 & 7 &2 —FR0L % Of
BRI LT, BEA AR T A V< T [MNECN)]> o BEE
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7T A=A E HIFER D (EmIm)[ReN(CN)J] 1E. HRIAIREETH D 222085 & E V38
HAERERHEA R L, 7/ BRISIRIC X 2 EiietE Y 7 h~7 U 7L & L TOREEME
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[1] Inorg. Chem. 2017, 56, 6225-6233.

[2] Inorg. Chem. 2018, 57, 11588-11596.

[3] Inorg. Chem. 2019, 58, 12739-12747.

[4] Angew. Chem. Int. Ed. 2020, 59, 19254-19259.

[5] ChemNanoMat 2021, 7, 534-538.

[6] Chem. Eur. J. 2021, 27, 18135-18140.

[7] Inorg. Chem. 2022, in press. 10.1021/acs.inorgchem.2¢03780

~AT Yy RIZET D5m3C~

(8] Chem. Eur. J. 2019, 25, 7521-7525.
[9] Chem. Commun. 2020, 56, 7957-7960.
[10] Inorg. Chem. 2022, 61, 15638-15644.
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SO0NEBRREZRIGHICL-EEBEGEN R CREMH
D 3 78 154

(ESZAFIERR FETE N B AR AT EPR FEpE) BIR Az
A new field of environmental materials by hierarchical structure control under microscopic
solid-liquid interfaces as reaction fields (Japan Atomic Energy Agency) Yurina Sekine

In aqueous solutions, various microscale solid-liquid interfaces are formed by water-ice phase
transition and crystal precipitation, and molecular structures change drastically at these
interfaces. Utilizing the knowledge obtained by analyzing the correlation between micro
structural changes and physical properties in the system, we have been promoting research on
hierarchical structure control by using the solid-liquid interface as a reaction field. I will discuss
the results of developing functional environmental materials using natural polymers such as
cellulose nanofibers and food waste bone, respectively.

Keywords : Solid-liquid interface, Phase transition, Environmental materials, water, ice
crystallization
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1) Y. Sekine et al., ACS Appl. Polym. Mater. 2020, 2, 5482.
2) D. Miura et al., Carbohydr. Polym. Technol. Appl. 2022, 4, 100251.
3) Y. Sekine et al., J. Environ. Chem. Eng. 2021, 9, 105114.
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[K103-2am] Award Presentations, Special Lectures
Chair: Kazunori Miyoshi, Kei Goto
Thu. Mar 23, 2023 9:00 AM - 11:40 AM K103 (K103, Lecture Hall Bldg. [1F])

[K103-2am-01] Development of New Reactions and Substances Based on the
Characteristics of Unsaturated Bonds Containing Heavier Main
Group Elements
OToshiaki Murai' (1. Gifu University)
9:00 AM - 9:50 AM

[K103-2am-02] Organic Synthesis Driven by Iron-Catalysis and Applications for
Functional Materials
ORui Shang' (1. The University of Tokyo)
9:50 AM - 10:20 AM

[K103-2am-03] Challenges to Chemistry Education at Society, University, and
KOSEN
©Satoshi Nakamura'? (1. Tokyo Tech, 2. KOSEN, Numazu College)
10:20 AM - 11:10 AM

[K103-2am-04] Development of Experimental Teaching Materials and Promotion of
Science Education
SHirobumi Kondo' (1. Hokkaido Sapporo Keisei High School)
11:10 AM - 11:40 AM
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Development of New Reactions and Materials Based on the
Characteristics of Unsaturated Bonds Containing Heavier Main
Group Elements

(Faculty of Engineering, Gifu University) OToshiaki Murai
Keywords: Heavier Main Group Elements; Heavier Conjugate System; Sequential Reactions;
Thiazole-based Fluorescent Molecules; Chirality Transfer Reactions

One of the most important missions of chemists is to maximize the latent properties of the
elements in the third and subsequent lows of the periodic table, and to construct a new world
of molecular chemistry. Among them, we have focused on compounds with C=S, C=Se, C=Te,
P=S, and P=Se groups and established new synthetic reactions for novel derivatives. We
categorized them into the following four topics.

1. Heavy Atom-Containing Conjugate System: Carboxylic acids are ubiquitous organic
compounds. The basic skeleton of these compounds has a C=0O group. We successfully
synthesized derivatives in which the C=0 group was replaced with a C=Se group.' In addition,
the methylation of tellurium isologues of amides, i.e., telluroamides, led to the telluroiminium
salts. We elucidated the structures of these species in solutions and in the solid state with NMR
spectroscopy and X-ray structural analyses.

2. Sequential Reactions of Thioamides and Thioformates: The sequential addition of two
different carbon nucleophiles to thioformamides proceeded smoothly to give tertiary amines.
Two nucleophiles were incorporated into the carbon atom of the C=S group.” In contrast, two
different carbon nucleophiles were introduced to the carbon and sulfur of the C=S group of
thioformates. Reactions of secondary thioamides with n-Buli generated carbanions adjacent
to the nitrogen atom.

3. Thiazole-based Fluorescent Molecules: The combination of the new reactions shown
above led to the formation of fluorescent 5-N-arylaminothiazoles. By selecting the combination
of aryl groups and arylamino groups incorporated into the thiazole ring, we observed various
emission colors from blue to red and multi-chromisms.’

4. Phosphoroselenoyl Chlorides with a Binaphthyl Group and Chirality Transfer
Reaction: We developed phosphoroselenoyl chlorides with a binaphthyl group and applied
them as chiral molecular tools. Notably, the reaction of a range of derivatives with nucleophiles
proceeded via the transfer of the axial chirality of the binaphthyl group to the central chirality
of the phosphorus atom.*

1) T. Murai, D. Nishi, S. Hayashi, W. Nakanishi, Bull. Chem. Soc. Jpn. 2014, 87, 677. 2) T. Murai, Y.
Mutoh, Chem. Lett. 2012, 41, 2. 3) Y. Tsuchiya, K. Yamaguchi, Y. Miwa, S. Kutsumizu, M. Minoura, T.
Murai, Bull. Chem. Soc. Jpn. 2020, 93, 927. 4) Y. Mackawa, K. Kuwabara, A. Sugiyama, K. Iwata, T.
Maruyama, T. Murai, Chem. Lett. 2017, 46, 1068.
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Organic Synthesis Driven by Iron-Catalysis and Applications for
Functional Materials

(Department of Chemistry, The University of Tokyo) ORui Shang
Keywords: Iron-catalysis; C—H Activation; Conductive Polymer; Tandem Cyclization; 1,4-
Dihydropentalene

As the most abundant metal on the Earth, iron is ideal to be used as a catalyst for the
synthesis of conjugated organic molecules to develop electronic materials. After studying iron
catalysis' followed by developing conjugated m-materials for several years, we realized that
several unique properties of organoiron species, most essentially the low redox potential for
iron catalyst turnover and the mechanism of Fe(III)-deprotonative C—H cleavage” endows iron-
catalysis the advantages for the synthesis of largely conjugated m-molecules, in particular,
molecules of high HOMO levels that are difficult to access by traditional methods. Based on
this understanding, we developed two new types of iron-catalyzed transformations for
accessing conjugated molecules, namely C—H/C—H couplings® for polycondensation,** and
tandem annulation® to construct strained 1,4-dihydropentalene frameworks. These
transformations enabled the expedient synthesis of a variety of conjugated polymers and small
n-molecules of materials interest. Several new molecules made by the developed iron catalysis
were discovered to be high-performance materials for application in perovskite solar cells® and
organic photodetectors.’

Iron-Catalysis
*New reactions *Novel n-Molecules *New n-Functional Materials
i Iron-catalyzed C-H/C-H coupling/polycondensation Donor Polymer for Solar cells
Me
Ched ) SR 3\ s e.g. Mes-TABT
s - Fe(ll) s \ /' ]n Hole Transporting
i cat. Fe Viatorial
(1.0 equiv) e homopolymerization atera Me Me
o Jmowne =t ~
1 y<H. AlMeg, oxalate s NJUN n
"“_//_NJENJ/E' 50°C » r s 8
LH ‘ copolymerization L\ "
(1.0 equiv) unprecedented enamine polymer || CeHid Cehhia
Iron-catalyzed tandem annulation Acceptor Material for NIR Photodetector
I A A A NCC_oN  A-D-D-D'-ANFA
] r
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————————— - . Ar -eeeeeesd
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1) Shang, R. Ilies, L.; Nakamura, E. Chem. Rev. 2017, 117, 9086. 2) T. Doba, T. Matsubara, L. Ilies, R.
Shang, E. Nakamura, Nat. Catal., 2019, 2, 400. 3) T. Doba, L. Ilies, W. Sato, R. Shang, E. Nakamura,
Nat. Catal., 2021, 4, 631. 4) Doba, T.; Shang, R.; Nakamura, E., J. Am. Chem. Soc. 2022, 144,
Jjacs.2c09470. 5) M. Chen, W. Sato, R. Shang, E. Nakamura, J. Am. Chem. Soc., 2021, 143, 6823. 6) H.
S. Lin, T. Doba, W. Sato, Y. Matsuo, R. Shang, and E. Nakamura, Angew. Chem. Int. Ed., 2022, 61,
€202203949.
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Challenges to Chemistry Education at Society, University, and KOSEN ('Tokyo Institute of
Technology, *National Institute of Technology (KOSEN), Numazu College) O Satoshi
Nakamura'*

After engaging in research and development at Teijin Limited, the author moved to Tokyo
Institute of Technology (Tokyo Tech) and then National Institute of Technology (KOSEN),
Numazu College. While working on education and research, and organizational management
at Tokyo Tech, and KOSEN, Numazu College, he has been a member of the Chemical Society
of Japan since his student days, and has taken on challenges of chemistry education,
environmental safety education, laboratory safety education and “mono-tsukuri”
(manufacturing) education. He was deeply involved in the management of two Programs for
Leading Graduate Schools of the Ministry of Education, Culture, Sports, Science and
Technology.

Keywords : Chemistry Education;, Environmental Safety Education; Laboratory Safety
Education;, Manufacturing Education,; Program for Leading Graduate Schools
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Development of Experimental Teaching Materials and Promotion of
Science Education (Hokkaido Sapporo Keisei High School )
oHirobumi Kondo

In order to increase students' interest in science and to promote exploratory learning
activities, [ have developed experimental materials and taken steps to solve problems,
focusing on school issues such as reducing the burden on teachers in preparing for
experiments and improving their teaching skills. In this lecture, I will introduce
collaboration among different school types in response to the problem of an increase in
small schools due to the declining birthrate, and initiatives related to collaboration between
high schools and universities in areas where there are no universities nearby.

Keywords : Experiment Materials,School Issues, Collaboration
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[K103-2pm] Award Presentations, Special Lectures
Chair: Hiroyuki Nakamura, Ken Ohmori
Thu. Mar 23, 2023 1:00 PM - 3:40 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-2pm-01] Synthetic Studies of Fused Polycyclic-type Alkaloids based on
Oxidative Dearomatization
OMinami Odagi' (1. Tokyo University of Agriculture and Technology)
1:00 PM - 1:30 PM

[K103-2pm-02] Chemical biology for revealing the higher-order glycan functions
OYoshiyuki Manabe' (1. Osaka University)
1:30 PM - 2:00 PM

[K103-2pm-03] Chemical Synthesis of Glycoconjugates Develops Bacterial-host
Chemical Ecology Research
OAtsushi Shimoyama'? (1. Grad. Sch. Sci., Osaka Univ., 2. FRC, Grad. Sch. Sci., Osaka
Univ.)
2:00 PM - 2:30 PM

[K103-2pm-04] Development of optical control methods for protein labeling and
understanding of biological systems
OToshiyuki Kowada' (1. Tohoku University)
2:40PM - 3:10 PM

[K103-2pm-05] Discovery of novel natural products from marine cyanobacteria and
clarification of their values
OArihiro Iwasaki' (1. Keio University)
3:10 PM - 3:40 PM
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Synthetic Studies of Fused Polycyclic-type Alkaloids based on Oxidative Dearomatization
(Department of Biotechnology and Life Science, Tokyo University of Agriculture and
Technology) OMinami Odagi

Alkaloids with fused polycyclic frameworks are attractive targets for synthetic organic
chemists because of their structural complexity and biological activities, and the development
of efficient synthetic strategies for these compounds is one of the significant issues in the
synthetic research field. In this study, we investigated synthetic studies of fused-polycyclic
type alkaloids based on the strategy with dearomative oxidative cyclization of phenols and
subsequent regioselective intramolecular aza-Michael reaction to the resulting dienones, which
enable us to the efficient synthesis of (+)-gracilamine, monoterpene indole alkaloids, and series
of hasubanan alkaloids.

Keywords : Total Synthesis, Alkaloids;, Dearomatization; Aza-Michael Reaction; Hypervalent
lodine
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1) M. Odagi, K. Nagasawa, Synlett 2023, accepted. 2) M. Odagi, K. Nagasawa et al. Angew.
Chem. Int. Ed. 2018, 57, 2229-2232. 3) M. Odagi, K. Nagasawa et al. J. Am. Chem. Soc. 2021,
143,2699-2704. 4) M. Odagi, K. Nagasawa et al. J. Org. Chem. 2022, 87, 1065-1073.
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Chemical biology for revealing the higher-order glycan functions (' Graduate School of Science,
Osaka University, *Forefront Research Center, Osaka University) OYoshiyuki Manabe'*?

Glycans, the third life chain, are involved in various biological phenomena. Glycans in
nature have a complex structure, and such complex structures are important for the expression
of their functions. To reveal these glycan functions, we have investigated synthetic chemical
approaches; after the synthesis of complex glycans, these glycans were used for revealing and
controlling glycan functions.

Keywords : Glycan; Carbohydrate synthesis; Chemical biology
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1. Shirakawa, A.; Manabe, Y.; Marchetti, R.; Yano, K.; Masui, S.; Silipo, A.; Molinaro, A.; Fukase,
K.* Chemical Synthesis of Sialyl N-Glycans and Analysis of Their Recognition by Neuraminidase.
Angew. Chem. Int. Ed. 2021, 60, 24686-24693.

2. Manabe, Y.; Marchetti, R.; Takakura, Y.; Nagasaki, M.; Nihei, W.; Takebe, T.; Tanaka, K.;
Kabayama, K.; Chiodo, F.; Hanashima, S.; Kamada, Y.; Miyoshi, E.; Dulal, H. P.; Yamaguchi, Y.;
Adachi, Y.; Ohno, N.; Tanaka, H.; Silipo, A.; Fukase, K.; Molinaro, A. The core fucose on an IgG
antibody is an endogenous ligand of Dectin-1. Angew. Chem. Int. Ed. 2019, 58, 18697-18702.

3. Sianturi, J.; Manabe, Y.; Li, H-S.; Chiu, L-T.; Chang, T-C.; Tokunaga, K.; Kabayama, K.; Tanemura,
M.; Takamatsu, S.; Miyoshi, E.; Hung, S-C.; Fukase, K. Development of a-Gal Antibody
Conjugates to Increase Immune Response by Recruiting Natural Antibodies. Angew. Chem. Int. Ed.
2019, 58, 4574-4578.

© The Chemical Society of Japan - K103-2pm-02 -



K103-2pm-03 BALEA H103BFES (2023)

EEREDILFERAMECHE-BER7I /LT O0D—

(B RBEEE !« BrREEHEL FRC?) ORIl el 12
Chemical Synthesis of Glycoconjugates Develops Bacterial-host Chemical Ecology Research

(! Graduate School of Science, Osaka University, 2 FRC, Graduate School of Science, Osaka
University) O Atsushi Shimoyama,'-

We have elucidated the relationship between chemical structure and immune functions for
the glycoconjugate lipopolysaccharide and its active center lipid A, constituting the Gram-
negative bacterial outer membrane. We hypothesized that the co-evolved symbiotic bacterial
component should modulate host immunity moderately with low toxicity, and we synthesized
and evaluated the function of symbiotic bacterial lipid A. We have demonstrated that bacteria
regulate host immune responses through differences in lipid A structure, and have elucidated
the molecular basis of immune regulation and symbiosis, and applied the findings of
immunomodulation to the development of safe and useful adjuvants.

Keywords : Glycoconjugates; Lipid A; Immunomodulation,; Adjuvant; Bacterial-host chemical
ecology
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1) A. Shimoyama et al., Chem. Eur. J. 2011, 17, 14464-14474. 2) A. Shimoyama et al., Synlett 2011,
16,2359-2362. 3) Y. Fujimoto et al., Molecular Biosystems 2013, 9, 987-996. 4) A. Shimoyama et al.,
Angew. Chem. Int. Ed. 2021, 60(18), 10023-10031. 5) A. Shimoyama et al., Molecules 2021, 26(20),
6294. 6) Y. Wang et al., Vaccines 2020, 8(3), E395. 7) K. Yoshii et al., Microorganisms 2020, 8(8),
1102. 8) Y. Wang et al., Frontiers in Immunology 2021, 12, 699349. 9) Z. Liu et al., Frontiers in
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Development of optical control methods for protein labeling and understanding of biological
systems (Institute of Multidisciplinary Research for Advanced Materials, Tohoku University)
Toshiyuki Kowada

Since many intracellular proteins function at specific times and locations, optical control of
protein localization is one of the important technologies for understanding complex biological
systems. We have so far developed a caged protein dimerizer, CBHD, to achieve optical control
of protein localization in cells. Recently, we also developed a reversible photo-regulation
method of protein localization based on the photo-reversible protein labeling technology using
a photochromic dimerizer, pcDH, and established a photo-regulation method for mitophagy
induction.

Keywords : Photochromism; Protein labeling; Protein-protein interaction; Fluorescence
imaging; Mitophagy
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1) T. Kowada, K. Arai, A. Yoshimura, T. Matsui, K. Kikuchi,* S. Mizukami,* Angew. Chem. Int. Ed.
2021, 60, 11378.

2) T. Mashita, T. Kowada, H. Takahashi, T. Matsui, S. Mizukami,* ChemBioChem 2019, 20, 1382.

3) T. Mashita,’ T. Kowada,” H. Yamamoto, S. Hamaguchi, T. Matsui, S. Mizukami,* ChemRxiv 2022,
DOI: 10.26434/chemrxiv-2022-7v(q8s.

4) H. S. Sarkar,” T. Mashita,” T. Kowada," S. Hamaguchi, T. Sato, K. Kasahara, N. Matubayasi, T.
Matsui, S. Mizukami,* ACS. Chem. Biol. 2023, accepted.
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Discovery of novel natural products from marine cyanobacteria and clarification of their values
(Faculty of Science and Technology, Keio University) O Arihiro Iwasaki

To discover novel bioactive natural products, I have investigated secondary metabolites of
marine cyanobacteria inhabiting subtropical regions in Japan. As a result, I have discovered
more than sixty new natural products and revealed their useful biological activities. In this talk,
I will discuss my representative work, the isolation, structure determination, biological activity,
and elucidation of mode of action of iezoside isolated from marine cyanobacteria collected on
Ie Island, Okinawa."

Keywords : Natural Products Discovery; Marine Natural Products; Cyanobacteria
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1) Kurisawa, N.; Iwasaki, A.*; Teranuma, K.; Dan, S.; Toyoshima, C.; Hashimoto, M.; Suenaga, K* J.
Am. Chem. Soc. 2022, 144, 11019.
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Development of Solid Catalysts for Depolymerization of Cellulosic
Biomass and Preservation of Fruits and Vegetables

(Institute for Catalysis, Hokkaido University) O Atsushi Fukuoka
Keywords: Solid Catalyst; Cellulose; Chitin; Low Temperature Ethylene Oxidation;
Preservation of fruits and vegetables

We have studied heterogeneous solid catalysis for valorization of cellulose and chitin,
which are abundant plant and marine biomass. In cellulose depolymerization, we discovered
that supported Pt catalyzes hydrolytic hydrogenation of cellulose to sorbitol via glucose
(Figure).! Pt/C is a bifunctional catalyst with high durability, and carbon works as solid acid
for hydrolysis. This finding led us to develop weakly acidic carbons for cellulose hydrolysis,
and ball-milling of mixed cellulose and the carbon catalyst is imperative to increase physical
contact between the solid substrate and the solid catalyst.? In the mechanistic study, we found
that aromatic surface of carbon adsorbs cellulose through CH-n bonding,® and that weakly
acidic sites on carbon attack glycosidic bonds in cellulose. We have extended this chemistry to
the depolymerization of chitin to chitin-oligomers and monomer N-acetylglucosamine (NAG).
Hydrolysis of chitin was promoted by ball-milling with weakly acidic carbon to form chitin
oligomers and NAG with high selectivity.* NAG can be further converted to various
organonitrogen compounds.

HOH CH,OH
Ho H OH
5 o ————  HOH
H H Hydrogenation H——CH
H OH
CH>0H
Glucose Sorbitol

Cellulose

We also studied low-temperature oxidation of ethylene by solid catalysts. Even a trace
amount of ethylene accelerates the aging and ripening of fruits and vegetables, and thus
continuous removal of ethylene is a key to minimizing the food waste. We found high activity
of silica-supported Pt catalyst for low-temperature oxidation of ethylene.’ This excellent ability
have made the catalyst commercialized in refrigerators and in storage houses since 2015. The
structure-activity correlations were studied, in which the combination of hydrophobic silica
and Pt is important in activation of adsorbed ethylene and oxidation to CO».°

1) A. Fukuoka, P.L. Dhepe, Angew. Chem. Int. Ed., 2006, 45, 5161. 2) H. Kobayashi, A. Fukuoka et al.,
ACS Catal., 2013, 3, 581. 3) M. Yabushita, H. Kobayashi, A. Fukuoka et al., ChemSusChem, 2015, 8,
3760. 4) H. Kobayashi, A. Fukuoka et al., Angew. Chem. Int. Ed., 2022, €202214229. 5) C. Jiang, K.
Hara, A. Fukuoka, Angew. Chem. Int. Ed., 2013, 52, 6265. 6) S.S. Satter, K. Nakajima, A. Fukuoka et
al., ACS Catal., 2020, 10, 13257.
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Study on Versatile Biological Tools Composed of Acyclic Xeno Nucleic Acids (Graduate
School of Engineering, Nagoya University) Keiji Murayama

Xeno Nucleic Acids (XNAs) are DNA analogues composed of unnatural scaffolds. We have
developed novel acyclic XNAs, D-aTNA, L-aTNA, and SNA. We newly developed (1)
orthogonal signal amplification by a-TNAs using hybridization chain reaction, which realizes
robust RNA detection, (2) photo-responsive formation and dissociation of SNA/RNA duplex,
and (3) non-enzymatic strand extension reaction of L-aTNA for artificial genome system. These
strategies would greatly expand the field of application of the nucleic acid tools composed of
acyclic XNAs.

Keywords : Xeno Nucleic Acid; Chemical Ligation;, DNA circuit; RNA detection;
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1) J. C. Chaput, P. Herdewijn, Angew. Chem. Int. Ed. 2019, 58, 11570-11572.

2) H. Asanuma et al. J. Am. Chem. Soc., 2010, 132, 14702-14703.; H. Kashida et al., Angew. Chem. Int.
Ed., 2011, 50, 1285-1288.; K. Murayama et al. Chem. Commun., 2015, 51, 6500-6503.; K. Murayama
et al. ChemBioChem, 2021, 22, 2507-2515.

3) Y. Chen et al. J. Am. Chem. Soc., 2022, 144, 5887-5892.

4) K. Murayama et al. J. Am. Chem. Soc., 2019, 141, 9485-9489.

5) Y. Yamano et al. Chem. Eur. J., 2021, 27, 4599-4604.

6) K. Murayama et al. Nat. Commun., 2021, 12, 804.
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Development of Functional Nucleic Acid Therapeutics by Chemical Modification (Graduate
School of Engineering, The University of Tokyo) OKunihiko Morihiro

Nucleic acid molecules, such as DNA and RNA, have been the focus of much-applied
research around the world. They have attracted great attention not only as imaging tools and
delivery carriers but also as pharmaceutical materials because of their ability to form sequence-
selective duplexes with complementary strands and to interact with a variety of nucleic acid-
binding proteins. However, natural DNA and RNA often have an insufficient affinity for
complementary strands, resistance to nucleases, and selectivity for target tissues and cells, so
chemically modified "artificial nucleic acids" are generally used to enhance their functionality
in and outside the body. Although many artificial nucleic acids have been developed so far,
only a few of them have been put into practical use, and it is necessary to devise an organic
link between molecular design and functionality.

I have designed and synthesized artificial nucleic acids with chemical modifications on the
nucleobase of nucleic acids, which have been used for the control of biological functions
including pharmaceutical applications. Nucleobases are not only important substructures that
form hydrogen bonds with the complementary strand in the duplex but also can significantly
affect the interaction with nucleic acid recognition proteins, including enzymes. In this
presentation, we will discuss (1) artificial nucleobases that selectively function in cancer cells
by imparting hypoxia responsiveness (Figure A)", (2) unnatural base pairs that enable DNA
self-assembly orthogonal to natural bases (Figure B)”, and (3) the development of artificial
nucleobases that can significantly reduce hepatotoxicity of nucleic acid drugs (Figure C)*.
Keywords : Nucleic Acid Therapeutics; Chemical Modification; Antitumor Drugs; Unnatural
Base Pairs; DNA Nanotechnology
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@ DNA X° RNA [FHMEICT 2 BAMECX 7 LT —BIoxt 3 2 Pk, a0k
MBI KT DIBIRMER R+ Th D561 E < L EERNINTCOMEENEZ & D 5 HIY
TleFEffiz i Lz TN TR DHVWLND Z RN THD, NETICHS
SONTHEBENRRFEEINTER, EFALIN TN L0EFDLTNTHY | 5 Tiks
CHSBEME 2 BRI OO A TRBMETH 5,

RS 1 2 AV E CRAICEEIE O ILITA L AHER 2 P58 U 72 N TR 2325, ARk
% Z & CEIESHZ L U DAMmBERE DRI W T & 7o, e 51T — P T
P KFBREBEIERT D EERMOEE TH D721 Tl | R L2 S0y v
NRIBEORAEERR ST RESEEL 52155, ARE CTIIOKBER RSB
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AP BT D 2 LT MR TEIRAVICHERE T 2 N TEERESE (Figure A)Y @ KR

FLEZ L7z DNA HOEA % R T 5 IE RNt (Figure B)? OFEEFKOAT
T2 K IR C & 5 N T IE (Figure C)? OBIFIZ OV CilIET 5,
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A F\f;‘\@x B N N-HeQ
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o N ~0 S)— \‘_H'r
T—\/O 07N C AnN (anti) Sy (syn)
-0-P=0 F\(%N X
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I, 8 HO\{\ R
o—g-o ﬁro /& N ’&s
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o . o/\© 5 hydroxycytosme 2-thiothymine
-0-P=0 SN X

N’go o]
b Br— fi HN— l)i
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NH,
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Figure. (A) Hypoxia-responsive nucleic acid anticancer drug. (B) Unnatural Base pair with

anti-syn glycosidic conformation. (C) Nucleobase analogs to reduce hepatotoxicity of gapmer
antisense oligonucleotides.

1) K. Morihiro, T. Ishinabe, M. Takatsu, H. Osumi, T. Osawa, A. Okamoto, J. Am. Chem. Soc. 2021,
143, 3340.
2) K. Morihiro, Y. Moriyama, Y. Nemoto, H. Osumi, A. Okamoto, J. Am. Chem. Soc. 2021, 143,14207.

3) T. Yoshida, K. Morihiro (co-first author), Y. Naito, A. Mikami, Y. Kasahara, T. Inoue, S. Obika,
Nucleic Acids Res. 2022, 50, 7224.
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[K101-2vn] Award Presentations, Special Lectures
Chair: Izumi Imai, Masahiro Kamata
Thu. Mar 23, 2023 4:10 PM - 6:00 PM K101 (K101, Lecture Hall Bidg. [1F])

[K101-2vn-01] Publicaion of Intelligible Textbooks and Edification of the
International System of Units (SI)
“Munetaka Nakata' (1. Tokyo University of Agriculture and Technology)
4:10 PM - 5:00 PM

[K101-2vn-02] Development of Experimental Teaching Materials, Methods,
Software, etc., and Contribution to Chemical Education
OTakeya Nishimaki' (1. Nagano Prefectural Matsumoto Fukashi Senior High School)
5:00 PM - 5:30 PM

[K101-2vn-03] Development and Practice of Teaching Materials Using a Solar
Furnace and Regional Chemistry Education
OKazutoshi Ueda' (1. Hiroshima Municipal Motomachi Senior High School)
5:30 PM - 6:00 PM
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Publication of Intelligible Textbooks and Edification of the International System of Units (SI)
(Tokyo University of Agriculture and Technology) OMunetaka Nakata

Many intelligible textbooks and explanations were published so that undergraduate
students can understand the fundamental concepts and knowledge of physical chemistry
accurately. The definition of units for seven fundamental physical amounts, i.e., time, length,
mass, electric current, thermodynamic temperature, amount of substance, and luminous
intensity, of the International System of Units (SI) were changed in 2018. The revision of the
definitions was edified so that graduate students can use the units of physical amounts
accurately. A new educational system for graduate students was created instead of the old
systems closed in laboratories.

Keywords . Physical Chemistry; International System of Units; Quantum Chemistry

KRFPBEBRREO PP F O K SRS L E LS TE L9 1T,
O RTWHRECMN AL < E LT, £, KFBRFAAENYBLREO AL 2 1
LKL TEDL L1, EEBEMROERIZEDTZ, &5I12, THE TOEMMFHDO
FEFELADIT L A ERRFIEENTHTON T E A S SN KPR EE O o v Iz, #F
TEOREBIT- T L WKFRAE AT L EEE LT, F7eNEL2 5THBIZHITT,
LAFIZRT,

1. DT WERZEOREIL L HILFEHE~DOHERY

KFETESHELT: (& ICEHMET) BFXORERANE L, WROAKNE % BET 5
T=OITIE, HFECUEOEBIREZVLE LT 5, H1E, BV IFHEFEORE
TR 2 Z ERE@EIE o7, UL, BRKO—OEFHLRPAELRLIZE LML,
—ROLEITEMNRETH Y, DT VEEFOERERLE S o7, =
DL IRRIMOF T, BELREBHSZ D00 LT HAZ D OOMEDOET VEE
Z L, K 30 RN, MIRAETHHD D LERBLCTIE L —EARDE X 16 & —
EHEL, £ OFREORELFEOIMICER LT,

2. EEEHEAR (S) OfhE~0% RIZBET 5 HEk 2

2018 4F 11 HICBAflE S - [ERRE & frie e <, EHEEHALR (S o-Loo XAy
BThs K, B, B&E, WEE, B, WE, LE) OBMOERPLE SN
7z, 2015 FIZH RLFEOEBERREBSOHAN - s HEMEESOZBRITHT
L, 77, 2017 FFIC SI EBRNEEN e E—3 3 VEESOFEITHEL, EFK
EONENED XL I b DD, £, EREEOHENHEIZED LI ITKIFSND
DIZONT, ZFEIEBEZFH L THEFRRELZFTZ, T LT, TEHbALHM
ZEXEL L —EHEBEEME QD) ITESWT—] #8&E L, ERNEDETN L —
BONZH LN RLTEA LT, TORRIL, LR ORR ST, YESETO
[EBREALR (SD) ICFESW B O Gl OHEEIZ B Rk L7z,
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3. FI-R REBRHE AT JORIRRICBET 5 Ek D

R TR, 2007 RIS SCHRFEE O RFHEHELE SR T 1 7T MBS L
Too TR « R—=F L ARKZERHEEOHEL RN (BT 70 77 L0ER, B
EOMERK, HREZBOMEMREZE LT, EBGHIY OREE & U TR E S 2 HE
LT, ZOHBETa 7T AT, %R, TR, BEROHMB DM KR
BEEITH) ZLIZLE ST, TNE TOEMUGROFERINDIF E A EBFTRENTIT
PNTETEHISNTERFERBEZ, MREEOHEBZ =T R « R—F L A RFEFEH
BENLHL ST, F12, RFEREOHBHBEDO-OOHBRELRE LT,

4. REPEFAELE FERE T 5 RZEGHEE BT 5 EHEk 4

e % REBRFAEDBHEDIZODOFEL LTE b2, KERFAENTLET DT
=B LR b, WY, BEEEZITO EWONGE & oo, ZDORER, 25
4 DORZFEFENELFRRICAFEL, 21 AR EEZ2EEL, TOMENEB IO
WFFEFIEIL, RO CEE, EEOWE, B ARk, B, (L3655
SHT, BREEGHT, T MEE fE@himattie Y, Zkicbhizb, 2l 2E, Vv
I RXRE OB THEIRE TORNMLIN A7 MV ORIESR, R 7'a v L O
BB E D AT FAORFHELORER E, ZHETIZMLR TV RS T
R SEsR OB 3 G DT,

5. bR T UV OBE 2 DI X DL FHE S 5 Bk 6

BfR, KRZFECTHZ MBS (LB, LFRE5) O ess, b
LB ETEZL ORI ML, LRHE O MICERL T& 7, &I T
X, BRI FE RFONFOX Y v T E2MD D200 HIEEFE LT, k5L
Bl BB Uiz, F7, REBRFPARRNS el T3 550 T74A] (Joke) |
> [PHEGRE ) 72 El2, EF0RBEMNEE 2 & LTEmE SR L TE T,
PLED X 9 72b P E IR 8 M« IS, Fiz B RFREE v A7 L0,
BRI OET I ANMTBE AR EI2oW T, ISR T 5,

1) & bF—EARDHZ 2T 16 &=, FHZEME, FUbFE A, 1995.

2) EHAEHIAFEEEL &) —EERHEACR (S ([ZHESWT, BHREE, R,
{EZEFLN, 2022

3) EMNTFOH LW AT L& flD, THRMEmR, A, 2008.

4) Lowest excited triplet states of 1,2- and 1,4-dicyanobenzenes by low-temperature matrix-isolation
infrared spectroscopy and density-functional-theory calculation, N. Akai et al., Chem. Phys. Lett., 2003,
371, 655.

5) Thermal oxidative degradation of additive-free polypropylene pellets investigated by multichannel
Fourier-transform chemiluminescence spectroscopy, A. Yano et al., Polym. Degrad. Stab., 2013, 98,
2679.

6) FPHHEME, (b #E, 2019, 67, 416 and 420; 2022, 70, 84, 534 and 538; 2023, 71, 20 and 24.
7) A S Do WEI LY — B LT AR, TR, AHH N, EIERE, 2022.
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Development of Experimental Teaching Materials, Methods, Software, etc., and Contribution
to Chemical Education

(Naganoken Matsumoto Fukashi Senior High School) OTakeya Nishimaki

I have developed many experimental teaching materials and software that are useful in high
school education. I have also contributed to the founding of the Nagano Prefectural High
School Science Association and have inspired young teachers in Nagano Prefecture and the
Hokushinetsu region. I have made many research presentations at the National Science
Education Conference. Many young teachers and high school students were affected. In this
lecture, I will introduce the development of advanced teaching materials and the results of
teaching at the Nagano Prefecture High School Science Association and Matsumoto Fukashi
High School Chemistry Club.

Keywords : Experiment materials, Chemical Education, Chemistry Club, Nagano Prefecture,
High School Education

B ETFIRDEBEBG THLD, L OFEREMLY 7 N7 2B L CT&E T, £
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AT S\, AGEE CIIEHERN R BB & EHRESEFERBED S L UOMAGEE
ERBALFHE COREIFRIC OV TR T 5,

1. EBREM - AEB LUV I MO I 7EORRE

[HREICGLR SN TZEROX CIZEEBERD ST L TWLDIL, FEVERTHE
BERDS AT L2\ E W) RIS 220 28D, SR TIEY BEMEREL, 2%
TIEALCT& 72, ZOEEICENT, bV VA AERS V2T, 1{HOELT
HEBERN AT L, TivE 5~6 [MEFNIZHE T 5 & USB MR A Bl T &%
B L7z, 2018 AELEBERHE RS T, TOEMEHWCERERRETCT 7 I7T
—EREROTZEEICOWTHEE L, BREICHLEE AR SEEZSZE L,
D%, MEEILIZED, 3D 7Y 2D r—RA 72 EEHWEH LW A 7D
X VRIEMERR LT, FORER, B/ —2—|2 9mm EOEEF N U 7 A
FERT NV, BiEEER (1) 72 EOIEMEN VP ETHLEH NGNS Z & TH D,
ZOEMIT, EEERRETOT 7y I T—EEOREIT L E LY, ¥ T Ly MERE
FET 5 USB EBIRIC HFIH CTX 72, 2022 43 A2, TOIENRD B, 5 53 [0
WUBRBEESGRR P REEEZZEH L,

F£7-, 2000 IS, FEE SN EOE L BE LT EMBR A ER T 5 7 o
7T NEAERR LTz, UL THFEE, pH #ifEk 70774 LLCY 7 b=z
T4 77 VYA NCTRAREINTEY, BIELFIHFREETH 5, BIFICIXEBEL- o
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A E S LI, KEEPOKEA A REERD, 77 7T L0 HARLEDS
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ZAH ORRIE, 2020 FOEFEBBHE RS GE EFERERD) ICTRERINT,

3. EHFENOEMBFERRKICEITHEE LT
2014~2015 D 2 £, EBRIMLF2OFEEREZHD, REBROBHHAE
EELOTE T, 2016 FEIZIE, T E TR - 7= BB RIS L RIRAEY
D2OMEMNFEBL, ¥ L R RESEFBIFHEN R Lc, EFIL, FHE0)
REFREL LTHLWVERRIEV ICRA L2, TOLELTETH 5 EFIREAHE
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Wh, PTH, FHERELE L TRESEZEEER L7 2016 fFI21E, Google 7 + — L%
FIH LT EORBE A MIC ST TR Lz, 32017 4213, HREREE O
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4. {EZEEIZHITHIEE

20 FLLEICHZY, BROLFERERE L, AEOERITEE 2[R 5 X2 TX
2o B ThH, EFRMARSESEFRILTS () 1% 2020 44|12 BB IR AR
FHE RSO S, [ =) vEEo ZREM(E) OfFFETE 19 [l SBC %
BRSEKREESE 2 ZE L, 2T, B L — 2 —C[ad A Al A IV C4R (1)
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Development and Practice of Teaching Materials Using a Solar Furnace and Regional
Chemistry Education (Hiroshima Municipal Motomachi Senior High School) OXazutoshi
Ueda

The solar furnace, which produces clean ultra-high temperatures, makes it possible to easily
perform experiments that used to be difficult to carry out at school. I have developed
experimental materials using a solar furnace for high school chemistry classes and have been
practicing them in the classroom. I have also been involved in research and educational
activities for chemical education through local research groups in Hiroshima for many years.
My talk will give an overview of the teaching materials using a solar furnace and some
examples of the activities in regional chemistry education.

Keywords : Solar Furnace, Teaching Material, Chemical Education
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T, TNETIZLLTFD X D 72 BB 2 BHFE LT,
DO rre—odhEk
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7) FEEFF], (L& EE 2019, 67, 49.
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[K101-3am] Award Presentations, Special Lectures
Chair: Takeshi Hasegawa, Tatsuya Tukuda
Fri. Mar 24, 2023 9:00 AM - 11:00 AM K101 (K101, Lecture Hall Bldg. [1F])

[K101-3am-01] Reaction Mechanism Elucidation and Functionality Creation by
Structural Control at the Solid/Solution Interfaces
OShen Ye' (1. Tohoku University)
9:00 AM - 9:50 AM

[K101-3am-02] Establishment of Precise Separation and Elucidation of Reactivity,
Optical Properties of Ligand-Protected Metal Clusters
9Yoshiki Niihori' (1. Tokyo University of Science)
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[K101-3am-03] Creation of Novel Metal Nanoparticles and Nanoclusters and their
Photo/Electrochemical Applications
OTokuhisa Kawawaki' (1. Graduate School of Science, Tokyo University of Science)
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Reaction Mechanism Elucidation and Functionality Creation by Structural Control at the
Solid/Solution Interfaces (Graduate School of Science, Tohoku University) OShen Ye

Many chemical reactions, including electrode reactions and biological reactions, occur on
surfaces or interfaces of materials. Therefore, microscopic structure evaluation and control of
material interfaces are extremely important for understanding reaction mechanisms and
functionality creation. However, many solvent molecules are present in the environment where
these functional materials, such as electrocatalysts and biomaterials, are used. Measurement
techniques developed in conventional surface chemistry research in the ultra-high vacuum
cannot be directly employed; therefore, little is known about the interfacial structures of the
functional materials. To solve this problem, we attempted to develop and apply vibrational
spectroscopy and scanning probe microscope techniques that can characterize the interfacial
structure of substances in situ with high sensitivity, even in an electrolyte solution. We have
been using these methods to work on the structural elucidation and functionality creation of the
electrode-solution interface and the biomembrane-solution interface.

Keywords :  Physical Chemistry; Electrochemistry; Interfacial Chemistry; Interfacial
Vibrational Spectroscopy, Scanning Probe Microscope
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FAFRE Sy 1 OIBIRIER LSO 2 T & & b, 2 OAERD TR ZRET 5 2
& CRUGHEME 2 R L, SISO B L AOG O PR & Bkl H LW AREMEZ R LZ. £
7o, WY 2-A MFv=F L7277V Lb— &I e L, —EHORY T 7Y L— ik
BIRSARY v & XY 0T, moEREEOAKREGIEIZEH L, SFG 0GiEIC
DX, KRR E Oy FEEEIRIE 72 & QNI K T O 2 SR EICFHIT 5 2 & T,
BEREMEFEBLD 731 L~ L COME AR L, &0 FAEHZ I 1T 5 AR S ME DI BLC
B4 2 ikeHEs A Mat L7-fes L7z

CHETIZ, FhoxiTm B S matEdir 2 B8 LT, 2 By (i) & AR
WHE % TOME 4 OEREMER BE & BB IRTE & O Ui oy 71 & BEREFEH & D AH BEAT
Jea BB L TE 2D OMER, & 5w 2 EiR S iR AR O P A = RTINS
HHEE L TRIETE L L EEXATVS.

BHRE - ATZEORBAICETZ Y, £ < DR - HIFEHRE O ILRINFFEA F6 L UWFEE D A
w7 O, B 2 O THEIC A TETRERBEDOF L > THLNIZHDT
B, ZOGEMEY TLNGEHEH L RITET.
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Establishment of Precise Separation Methods and Elucidation of Reactivity and Optical

Properties for Ligand-Protected Metal Clusters
(Research Institute for Science & Technology, Tokyo University of Science) O Yoshiki Niihori

Ligand-protected metal clusters are promising nanomaterials for the next generation because
they show various photoluminescence properties, magnetic properties and catalytic activities
which are originated from size-depended electronic/geometrical structure of metal clusters.
Since the synthesized product contains various chemical species and precise synthesis of metal
clusters is limited, a universal precise separation method is required. We focused on high-
performance liquid chromatography (HPLC) and achieved precise separation of 1) metal
clusters containing two-types of hydrophobic thiolate ligands, 2) hydrophobic alloy clusters,
and 3) hydrophilic metal clusters containing various sizes. Our precise separation techniques
lead the elucidation of ligand/metal exchanging mechanism, growth mechanism and transition
of electronic structure of the clusters. We also demonstrated the photoluminescent properties
of the ligand-protected metal clusters by the usage of triplet-triplet annihilation-based photon
upconversion (TTA-UC) technique. It was revealed that the metal clusters show triplet-
sensitizability for organic fluorophores and photoluminescence form metal clusters can be
assigned to phosphorescence.

Keywords : Ligand-Protected Metal Clusters; High-Performance Liquid Chromatography;
Triplet-Triplet Annihilation-Based Photon Upconversion

WVEMSRE DR BEI CTH DT I A— ML I —F — DR — VT FEHET 5280
TEIUE, JEROYE ORHERIESCHEERT - IR TE D, ZLDFT /A — Vs
DOHFTH, HIRE OSBRI EA LN T IRESN TR T A —1 T, AU T3
AN AR AT L CRE T - (A IE DS FUHU AL L, R & 7208 - B - AR 2o
TR W E L THER SN TS, AR T, 2N ORI FIRES B TAS —%
JF A oy FHREFE S CHBE S 2 85 a st DL Ehic, ZAUCED, AL &R T AX
— DAL AR & SRS PE AR LT, SHIC8 87T A2 — D HERESL Bl BN LT,

1. BREFEIOT TS5 74 —FRAV BN EEEDRE

F AT — NN FARESN T T T AR — 1T, VA RRLBRIOEALITIN Z., ZH BT
T O fb, BREARR — 712588l FIEIZEOEE & 2R BT 5 2
EMHIBILTWD, LIL, AR CTO(LFEA BTl 28O FHD DR IR A W3
RSN TLE), BRI TAZ — DR BN BE+57-0121%, TNO% R E CHpE
T OB NS IETHD, A TIEIT AT —MEEE BT AX— DB TFE L L
TR~ ~77 +— (HPLC) IZE B L, AT LRGBEAN =X LD THR, kO /u
~ T VB BSTEE A EEER S LOMS 28 A$5ZE T, 1) TREOBUK M
BN I ERES BB 7 T AL — 3T DR mBLAL T O A E GHAEK) B L O D&
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BRI 13 2) BOKYERCN. TR G T AR — DA AR, 45 3) BUK MR 752
BDDONIE BT TAZ—DF A X GE~D o HEE 7 NI LT, ZIHOEIFIZERY | HAE
WD TR EE T o T kk 2 70BN IR ER B Y TAY — & i+ oy TR IS CHEET 52
EINAREE 72 o T2,

2. RISAD=XLEBFEEDENH

FC HPLC (ZXDm 0 MREETHEZBREL | &R TAZ —IZBIT DIEAT =X LR0%
Oy Bl Sy D R E A AL LT, &8 T AX—F I DB 1% B OBNL 1 T X i
Z DB 1AL S DA R M % AR L~ L T BT A L0 X0 | B T OB HRE D
P ANTHELDLONEAGNIT HEEHIC, GO IEAT = A LZ G T HZE T, FiE
YA N CHUNL FEHLDO AL U7 B R Z BRI A T A SR LT, 23 &-RE4a7
TAZ—IZR L TIE, &7 T AZ— DR FZHRE - ITEBRL T o 72BROE 7
DI EE A FEE CHOLMIZT DI LRI LT, 4 SRS R T AY—DV AR
FE~DSHETIL, CNETEBNREE CThH o720 T AZ—FER ORISR RS DR %
EFELBIEITHZLITRIIL ., 2KV ST TAZ — DR AN =R LSRF IR 47 T AH
— DAL A DN LT, T

3. XEHREDfRHA

BN TR S B T AR — DI AT = R NTRAEHEROII L2 > TV, ARFZE T,
A L3R D ROy - FIAL TR =R X — N 72\ = p L X — T
G5 EIE- S HIEMNBEOLT 73X —Ua0 (TTA-UC) 2R 4528 T, &7 T A%
—DFENA DD IR RED MR FHA TS, ZDFE R, T4 T —MEER T T AL — M
WA FEDRNE = BIEINREA K CEA LA R LTz, £/, TTA-UC B2 348,
TTA-UC (ZBH 2 BN RNSE BT AX — Db = B IEM 42 E B4 5 155
NEU ., FEBRAE A G e G CEDRIELARFNE T VARG LT, AFZEICED, FAT—
MRFESR S T A5 — DFENITR I DOIR-T T — A VT~ —0bD) AN THD EfEam ST
HIEIZREI LT, SBIC#EY) &R s T AN — L B R E M A A DO EDHIE TR
MO AIENAD 1 eV HBZLNT v T A N—a R B L OER R TEBL, 8

S AROF RIS OB A R IR — BT SE =R B L UNLHORY: = I IEW Bt
REIZTUTONIbDO T, LFEHIEE OB S EITTRIEF L ET,

Reference: [1] Y. Niihori, M. Matsuzaki, T. Pradeep, Y. Negishi J. Am. Chem. Soc. 2013, 135, 4946.
[2]Y. Niihori, M. Matsuzaki, C. Uchida, Y. Negishi, Nanoscale 2014, 6, 7889. [3] Y. Niihori, Y. Kikuchi,
A. Kato, M. Matsuzaki, Y. Negishi ACS Nano 2015, 9, 9347. [4] Y. Niihori, Y. Koyama, S. Watanabe,
S. Hashimoto, S. Hossain, L. V. Nair, B. Kumar, W. Kurashige, Y. Negishi, J. Phys. Chem. Lett. 2018,
9,4930. [5] Y. Niihori, S. Hashimoto, Y. Koyama, S. Hossain, W. Kurashige, Y. Negishi, J. Phys. Chem.
C 2019, 123, 13324. [6] Y. Niihori, Y. Kikuchi, D. Shima, C. Uchida, S. Sharma, S. Hossain, W.
Kurashige, Y. Negishi Ind. Eng. Chem. Res. 2017, 56, 1029. [7] Y. Niihori, D. Shima, K. Yoshida, K.
Hamada, L. V. Nair, S. Hossain, W. Kurashige, Y. Negishi Nanoscale 2018, 10, 1641. [8] Y. Niihori, Y.
Wada, M. Mitsui Angew. Chem. Int. Ed. 2021, 60, 2822.
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Synthesis of Novel Metal Nanoparticles and Clusters, and their Photo/Electrochemical
Applications

(Graduate School of Science, Tokyo University of Science) OTokuhisa Kawawaki

Nanosized metal particles have two major singularities as their size decreases. Metal
nanoparticles with a size of about 100 nm generate a confinement effect beyond the diffraction
limit of light due to localized surface plasmon resonance (near-field light). I have clarified that
the near-field light of metal nanoparticles can be used to improve the efficiency of
photochemical reactions and the influence of their structural factors (size, shape, distance, etc.)
on the activity enhancement. Furthermore, metal clusters with a size of approximately 1 nm
will have an electronic structure like a molecule based on quantum size effects and will have a
crystal structure that cannot be obtained with bulk metals. I have created novel metal clusters,
clarified their physicochemical properties, and established a method to apply them as highly
active photo- and electrocatalysts. I will present that the understanding of the science of metal
nanomaterials and its applied research of both metal nanoparticles and clusters.

Keywords : Metal nanoclusters; Metal clusters; Metal nanoparticles, Electrochemistry;
Photocatalysis

BIBDOY A R /NEL LTV & 2DV A X U R et 274 X 51
5, R am—BE mOLOE InmAZEOLDIL. TNENERET /hi+B
FO&R7 7 A2 =L T, MtEb RESELRD (Fig 1),

ST ki, RfERm 77 A€ g (LSPR) 12 X - T, ki JE IS T
WeZ AU DN, AR, FOWHEREIC L » TRELLYERDEFIEN R AR L, K
B B O YA DEEE & 1) BT D AFZERNEAICB Z bl T\ D, T E TORFZEN
b, FAFRHEKGEMIZIT 2 IO RIZIB T, /b & sk & Ofic
B FREEN 8 5 Z L 2 HO TEBRINICHER L MiZo, T /R TORe, I
DR (BT Ry ) OV REGEME R 82 BRI, oLz, &9 Lizk
B A7 TR b E b ERMWIEEZFFORE T Ny MERKEERE S 5125
NBALTH-DD, L0 ERHRFIECONTEHE LY, £7-. 2D X 572 LSPR
ZFH Lz ek o m Bz 20T SEERILFRUG T & 5 ek 4 o1 M
M B BRI LT, 32atE X OVE Rk L7 ER-FifbER-fiifb 7 KX 7 A (Ag-AgS-CdS) ~
T ) 2R 1x, Ag A LSPRIZ K » TRl AR I L, 7 > 7 & LT CdS
AR T 5, WE OMICALET 5 AgS &I CdS 205 Ag ~OWE T B8 % [ ik 3
H7uyXr EE LTI & EBIT, BEERITH D SO DORRLEIG OB filt & L
THHEET D, ZHUTE Y CdS ETAMNSKBA~DBILKICHIRICKZ HZ L
R iz,

—FHOEE T T AKX —X, @O EERBEL L OE A AR S o7 eE
THEEZRD, 7L &R I EOETEE A2 RO 2 E R, DT, il
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TR 2 HEACBAEL - L CRIHTE 5, L L, A XIRDIEE IS <
Ni-&g 7 7 A X —IIHHENL I X DB TRBY . &R COMGZD;
FC&72, LML, BN ZBRETDHT-OICT-TERER LD TR 7 A X —OEHEN
B0, A XEEZHIE L-ERL KD, 2T, &b N RER T 7 AKX —
D—DThHDHT z= )V FFT7— Mri#E Au2S &K 7 X% —% BaLasTiuOrs
fib e 2Bkt & U CHIEF L, B FOMBERRELZFE LT L, 22 CHE LNk
R EBE 2. Au-S OYUIWINEZ VD DIEE TR T Z ik, 7 7 A X —
DUFEEDR T2 0 DI WIRRED F EB/UL T A FREFRETH 0 | — B2 & e LT
&) R AR LI2GA L0 b EVORMBEEE RS b 2 ER L Y,
WERIZTHAATH D —ILRFBRHL T THRSIN TN Pt 7 T AX—ERAFT
BT DI EEARRIC LT, £D Y T AKX —ZBBICHEF Lot 0030 BN 2Bk
95 Z L TEWVEESEERCAETEME A2 A L TR Y | Ao Bt - L CoItH b
RATND D, Au2dPdl 72 E DY T A X —E BTV, 1T Pd R —7 03 KFEA L
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1) T. Kawawaki, Y. Takahashi, T. Tatsuma, Nanoscale, 2011, 3, 2865-2867.

2) T.Kawawaki, H. Wang, T. Kubo, K. Saito, J. Nakazaki, H. Segawa, T. Tatsuma, ACS Nano, 2015, 9,
4165-4172.

3) T. Kawawaki, T. Nakagawa, M. Sakamoto, T. Teranishi, J. Am. Chem. Soc., 2019, 141, 8402—8406.

4) T.Kawawaki, Y. Kataoka, M. Hirata, Y. Akinaga, R. Takahata, K. Wakamatsu, Y. Fujiki, M. Kataoka,
S. Kikkawa, A. S. Alotabi, S. Hossain, D. J. Osborn, T. Teranishi, G. G. Andersson, G. F. Metha, S.
Yamazoe, Y. Negishi, Angew. Chem. Int. Ed., 2021, 60, 21340-21350.

5) T. Kawawaki, N. Shimizu, K. Funai, Y. Mitomi, S. Hossain, S. Kikkawa, D. J. Osborn, S. Yamazoe,
G. F. Metha, Y. Negishi, Nanoscale, 2021, 13, 14679—14687.

6) B. Kumarf, T. Kawawaki®, N. Shimizu, Y. Imai, D. Suzuki, S. Hossain, L. V. Nair, Y. Negishi,
Nanoscale, 2020, 12, 9969-9979. "Equally contributed.
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[K103-3am] Award Presentations, Special Lectures
Chair: Katsuhiko Ariga, Yasushi Morita
Fri. Mar 24, 2023 9:00 AM - 11:20 AM K103 (K103, Lecture Hall Bldg. [1F])

[K103-3am-01] Development from macromolecules to sub-nanoparticles and
atoms: Synthesis of Sub-nano Particles using Dendrimers
OKimihisa Yamamoto' (1. Tokyo Institute of Technology)
9:00 AM - 9:50 AM

[K103-3am-02] Development of High-Performance m-Conjugated Polymers with

High-Crystalline Structure and Favorable Molecular Orientation for
Organic Devices

ltaru Osaka' (1. Hiroshima University)

9:55 AM - 10:45 AM

[K103-3am-03] Precise synthesis of conjugated polymers using metal-organic
frameworks

OTakashi Kitao"? (1. The Univ. of Tokyo, 2. JST-PRESTO)
10:50 AM - 11:20 AM
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Development from Macromolecules to Sub-nanoparticles to Atoms: Creation of Sub-
nanoparticles by Dendrimers (Institute of Innovative Research, Tokyo Institute of Technology)
Kimihisa Yamamoto

A group of sub-nano-sized substances with a size of about 1 nanometer, in which a few atoms
to about several tens of atoms are accumulated, is attracting attention as a post-nanomaterial
because the combination of 118 kinds of elements and the number of atoms is infinite, so there
are unknown substances with various functions. In this presentation, I will introduce the
creation of sub-nanoparticles by precisely controlling the number of atoms and elemental
composition using a new type of polymer called "dendrimer" that we independently developed
as a template.

Keywords : Sub-nanoparticles; Atom-hybridization; Dendrimers,; Atom Dynamics
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BICIC LY R E S LT ) A DS e AR 2oL V2T Rk
(T h2NAT Yy RIBEME L, TNETIC20E2EB2 57T 2R 1DT7A4
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RED AL 7 FAW NIRRT, RO JST, PRS2 b0 23K
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1) Stepwise radial complexation of imine groups in phenylazomethine dendrimers, K. Yamamoto, M.
Higuchi, S. Shiki, M. Tsuruta, H. Chiba, Nature., 2002, 415, 509.

2) Quantum size effect in TiO2 nanoparticles prepared by finely controlled metal assembly on
dendrimer templates., N. Satoh, T. Nakashima, K. Kamikura, K. Yamamoto, Nature Nanotechnol.,
2008,3, 2, 106.

3) Size-specific catalytic activity of platinum clusters enhances oxygen reduction reactions, K.
Yamamoto, T. Imaoka, W. Chun, O. Enoki, H. Katoh, M. Takenaga, A.i Sonoi, Nature Chemistry,
2009/, 5, 397.

4) Atom-hybridization for synthesis of polymetallic clusters, T. Tsukamoto, T. Kambe, A. Nakao, T.
Imaoka, K. Yamamoto, Nature Commun., 2018, 9, 3873.

5) Periodicity of molecular clusters based on symmetry-adapted orbital model, T. Tsukamoto, N.
Haruta, T. Kambe, A. Kuzume, K. Yamamoto, Nature Commun., 2019, 10, 3727.

6) Dynamic hetero-metallic bondings visualized by sequential atom imaging, M. Inazu, Y. Akada, T.
Imaoka, Y. Hayashi, C. Takashima, H. Nakai, K. Yamamoto, Nature Commun., 2022, 13, 2968.
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Development of High-Performance Semiconducting n-Conjugated Polymers with High
Crystallinity and Favorable Molecular Orientation (Graduate School of Advanced Science and
Engineering, Hiroshima University) Itaru Osaka

Organic optoelectronic devices based on n-conjugated polymers have been attracting much
attention as next generation devices. We have developed numbers of high-performance n-
conjugated polymers, which were designed to have high crystalline structure and favorable
molecular orientation with respect to the substrate. Notably, the polymers have achieved high
charge carrier mobilities in organic transistors that are comparable or even higher than that of
amorphous silicon and top-level photovoltaic performances for organic solar cells.

Keywords : m-Conjugated Polymers; Crystalline; Orientation, Organic Field-Effect
Transistors; Organic Photovoltaics
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(RABE T ' - JST-PRESTO?) JbE sk 2
Precise synthesis of conjugated polymers using metal—organic frameworks (' Graduate School

of Engineering, The University of Tokyo, >*JST-PRESTO) Takashi Kitao'*

Owing to their diverse physicochemical functions, conjugated polymers play a vital role in
modern life and technology. One of the most important factors affecting the properties of
conjugated polymers is their assembly structures. However, the rational design and control of
polymer assemblies have yet to be optimized. Here, strategies for precise synthesis of
conjugated polymers as well as regulating their assemblies at the molecular level using metal—
organic frameworks (MOFs) are discussed. This methodology enables the elicitation of the
unexplored properties of conjugated polymers as well as the fabrication of synergistic
electronic nanohybrid materials.

Keywords : Conjugated polymers;, Metal-organic frameworks; Graphene nanoribbons;
Host—guest

@ T3, EEVCEOE e & BSRITHOR L7 BURZRV B F ot 2R3 2
LD D AR EMSCHEE EL 72 Skk & Il T N A~DISHBEIRF ST D,
WG ORI, 58S & EREIEIC A SN D 7o FEE A R & HEFERE S
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v BB S 72 D 2 AL A R B Bulk polymerization
R(MOF)i3, HERESR 2l 0I5
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ALY A XOFREFRIE, TR ERE, mo N\, T
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Z LT, MOF BEEAEST(RY 747 % s %ot
T TT T2 VR DR
SRR R L U TR & 722 TTREME % Fik Fig. 1 Precise and scalable synthesis of graphene
HTND = & &R (Fig. 1). nanoribbons using a MOF.
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[K103-3pm] Award Presentations, Special Lectures
Chair: Hiroko Yamada, Tsunehiro Tanaka
Fri. Mar 24, 2023 1:00 PM - 3:30 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-3pm-01] Development of non-oxide photocatalysts for visible-light-induced
water splitting based on surface modification and band engineering
ORyu Abe' (1. Kyoto University)
1:00 PM - 1:50 PM
[K103-3pm-02] Machine learning assisted developments of heterogeneous
catalysts
OTakashi Toyao' (1. Hokkaido University)
1:50 PM - 2:20 PM
[K103-3pm-03] Cooperative catalysis of gold and other elements enabling highly
efficient organic transformation over solid surface
SHiroki Miura' (1. Tokyo Metropolitan University)
2:30 PM - 3:00 PM
[K103-3pm-04] Novel application of group-13 compounds in the chemistry of
precise coordination polymerization
ORyo Tanaka'? (1. Hiroshima University, 2. PRESTO, Japan Science and Technology
Agency)
3:00 PM - 3:30 PM
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Development of non-oxide photocatalysts for visible-light-induced water splitting based on
surface modification and band engineering ('Graduate School of Engineering, Kyoto
University) ORyu Abe'

Photo-induced water splitting using semiconductor photocatalysts has attracted considerable
attention for producing H; as a clean energy carrier, while the effective utilization of visible
light is imperative to achieve the desired efficiency for practical applications. Although various
non-oxide compounds (including mixed-anion ones) such as (oxy)nitrides, (oxy)sulfides, and
(oxy)halides have been extensively studied as promising photocatalysts for visible light-
induced water splitting, most of them suffer from facile self-oxidative deactivation of non-
oxide anions by photogenerated holes. In this presentation, some strategies including surface
modification with redox-active layers, loading of effective nano-particulate cocatalysts, and
valence band engineering for stabilizing such non-oxide materials and thereby achieving
visible-light-induced water splitting with them will be introduced. Keywords - Photocatalyst;
Hydrogen Production; Solar Energy; Visible Light; Non-oxide Semiconductors

PRl & N2 R AR B RGE 1T, I —R Y =2 — N T VEBLCE T 5 Hiff
DOOEDE LTHRFESN TS, LarL, £OFEAITIE 5% 5 2 5 KEtm v
X—EHNFEOFEBEDRLETH Y . KA T ML ORNZ EHD D TRIE OfF
PRI L B 2hm ERREE & o> TnvD, L, — IS, AIEINEE 2 FFo
HPERRPENCIE, BhEE T ORETHIBAE LT H AN ARE, HH5WVITELNA S
AL L CARIEMHAL T 5720 Oy ZRRDBRHE, & WD UL U= BIFEEL, ALK
fROFEFEZREE L U C& 7o, Z ORISR U CEEEA 13, MOl & B {niEx
IV Ry 7 At bied [Z A% — LBUKG R 25 L, ARG iR % it 5t
THIDTHEIELTZ D, ZD%, Z A% — LRI FH rTRE 7R rIAR GG A AR Er
FRIZ AT ER IR E I BN T IER bR (BRET =4 % bate) MEIOILFTE %X 5
&L b P, BT 12 WIS RSO S AR 2 FH O D @ 2h SR IR K iR
72 EOFEBIC G R ATRER B T A O SLEEICIE S L CE T, ASEE TR, T k)
AR OFIE LT, U Ry 7 ARRERF O Y, BRRAERM T /R FHEFICL S
LAY, Brizla Xy RIS RS W= AR I 22 E Ik~ 1 7 A E R
DAY, 72 I OWTRRMN T 5,

1) R. Abe, K. Sayama et al., Chem. Commun., 2001, 2001, 2416.

2) R. Abe, J. Tang et al., Chem. Rev., 2018, 118, 5201.

3) T. Shirakawa, M. Higashi, R. Abe et al., Sustainable Energy & Fuels, 2017, 1, 1065.
4) R. Abe, M. Higashi, K. Domen, J. Am. Chem. Soc., 2010, 138, 11828.

5) H. Kageyama, R. Abe et al., J. Am. Chem. Soc., 2016, 138, 2082.
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Machine learning assisted developments of heterogeneous catalysts
(Institute for Catalysis, Hokkaido University) Takashi Toyao

Recent revolutions made in data science could have a great impact on traditional catalysis
research in both industry and academia and could accelerate the development of catalysts.
Machine learning (ML), a subfield of data science, can play a central role in this paradigm shift
away from the use of traditional approaches. In this talk, I will show our recent contributions
to establishing “Catalysis Informatics”.

Keywords : Catalysis informatics, Heterogeneous catalysts, Machine learning

PR BERT TE B TP R 722 ST T ez e & L CHESEIREE 2 72 T % 203, Fl i B 155 I 31
TEIKIZ DI D700, RREATOTITRGHMEEE « ARt T2 92 2 L ITREETH
%o i, B« ERMEIEE L T — 2 BZORMETIRTER S TW 2503, [ A
BED I D B AW - AL PR ERA~ ORI RIS H 0 | oM B BB A
Lo TWND, AFERTIE, ML L 7 — 2 B2 OB RS R (A > 7+~ T
1 7 ZNTBET DA ORGEOHY A 1 2T 5,

1) Toyao, T.; Maeno, Z.; Takakusagi, S.; Kamachi, T.; Takigawa, I.; Shimizu, K. Machine Learning for
Catalysis Informatics: Recent Applications and Prospects. ACS Catal. 2020, 10, 2260-2297.
https://doi.org/10.1021/acscatal.9b04186.

2) Mine, S.; Takao, M.; Yamaguchi, T.; Toyao, T.; Maeno, Z.; Hakim Siddiki, S. M. A.; Takakusagi, S.;
Shimizu, K.; Takigawa, I. Analysis of Updated Literature Data up to 2019 on the Oxidative Coupling of
Methane Using an Extrapolative Machine-Learning Method to Identify Novel Catalysts. ChemCatChem
2021, 13, 3636-3655. https://doi.org/10.1002/cctc.202100495.

3) Mine, S.; Jing, Y.; Mukaiyama, T.; Takao, M.; Maeno, Z.; Shimizu, K.; Takigawa, I.; Toyao, T. Machine
Learning Analysis of Literature Data on the Water Gas Shift Reaction toward Extrapolative Prediction of
Novel Catalysts. Chem. Lett. 2022, 51, 269-273. https://doi.org/10.1246/cl.210645.

4 Wang, G.; Ming, S.; Chen, D.; Jing, 1 Yuan; Ting, K. W.; Yamaguchi, T.; Takao, M.; Maeno, Z.; Takigawa,
I.; Matsushita, K.; Shimizu, K.-1.; Toyao, T. Accelerated Discovery of Multi-Elemental Reverse Water-
Gas Shift Catalysts Using Extrapolative Machine Learning Approach. ChemRxiv 2022,
10.26434/chemrxiv-2022-695r;j.
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Cooperative catalysis of gold and other elements enabling highly efficient organic
transformations over solid surface (Tokyo Metropolitan Univ.) oHiroki Miura

Recently, much attention has been paid to the cooperation of two or more catalytic
components enabling synthetic reactions that cannot proceed by using a single catalytic
component. In this study, we successfully developed various efficient organic transformations
on solid surfaces by utilizing cooperative catalysis of gold and other elements, such as
cooperative catalysis between Au and Pd on PdAu alloy nanoparticles and between Au
nanoparticles and acid-base site on supports.

Keywords : Cooperative catalysis; Gold nanoparticles; Acid and base; Organic synthesis
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R ED/N— NV A ZFREIZ K > TRIFFICTEMRL S D 2 & TRISD N RIITHETT
5 BN A ARG RTHL Z ERHLNCZ LT, — ., AuF k1% Si0x 1
FHER U= ClX, SiO, FR OO THWLA AEEEMEE . Au F 2 RhiFD Y 7 kv
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1) Miura, H.; Shishido, T. Chem. Lett. 2021, 50, 346-352. (Highlight Review)

2) Miura, H.; Endo, K.; Ogawa, R.; Shishido, T. ACS Catal. 2017, 7, 1543-1553.

3) Miura, H.; Tanaka, Y.; Nakahara, K.; Hachiya, Y.; Endo, K.; Shishido, T. Angew. Chem. Int. Ed.
2018, 57, 6136-6140.

4)  Miura, H.; Masaki, Y.; Fukuta, Y.; Shishido, T. A4dv. Synth. Catal. 2020, 362, 2642-2650.

5) Miura, H.; Hachiya, Y.; Nishio, Y. Fukuta, T. Toyomasu, H.; Kobayashi, K.; Masaki, Y.; Shishido,
T. ACS Catal. 2021, 11, 758-766.

6) Miura, H.; Hirata, R.; Toyomasu, T.; Shishido, T. ChemCatChem 2021, 13, 4705-4713.

7) Miura, H.; Doi, M.; Yasui, Y.; Masaki, Y.; Nishio, H.; Shishido, T. ChemRxiv 2022, preprint.
DOI:10.26434/chemrxiv-2022-5nbzs
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Novel application of group-13 compounds in the chemistry of precise coordination
polymerization ('Graduate School of Advanced Science and Engineering, Hiroshima
University, *PRESTO, Japan Science and Technology Agency) ORyo Tanaka

Coordination polymerization is the most reliable method for synthesizing hydrocarbon
polymers through the high polymerization of olefins and conjugated dienes. Recently, we have
developed novel chemistry in coordination polymerization by utilizing group-13 compounds
as catalysts, activators, and monomers. For example, a newly designed boron cocatalyst has
successfully increased the propagation rate of olefin polymerization using a titanium catalyst,
and the final molecular weight reached millions. Besides, we have developed boronic acid-
based comonomers applicable to olefin polymerization, which have overcome the low
tolerance toward alkylaluminums. In this lecture, our research progress based on the design of
group 13- compounds will be presented.

Keywords : Coordination polymerization, Boron cocatalyst, Renewable polymer materials
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References
1) Nakashima, T.; Nakayama, Y.; Shiono, T.; Tanaka, R. ACS Catal. 2021, 11, 865.
2) Tanaka, R.; Sogo, K.; Komaguchi, K.; Ae, K.; Nakayama, Y.; Shiono, T.
Organometallics 2022, 41, 3024.
3) Tanaka, R.; Kawahara, T.; Shinto, Y.; Nakayama, Y.; Shiono, T.
Macromolecules 2017, 50, 5989.
4) Tanaka, R. Polym. J. 2020, 52, 661 (Review).
5) Tanaka, R.; Fujii, H.; Kida, T.; Nakayama, Y.; Shiono, T. Macromolecules 2021, 54, 1267.
6) Tanaka, R.; Tonoko, N.; Kihara, S.; Nakayama, Y.; Shiono, T. Polym. Chem. 2018, 9, 3774.
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[K101-3pm] Award Presentations, Special Lectures
Chair: Hidehiro Sakurai, Toshimichi Ohmura
Fri. Mar 24, 2023 1:00 PM - 3:40 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-3pm-01] Pioneering and Developing Solid-State Mechanosynthetic
Chemistry
OKoji Kubota'? (1. Faculty of Engineering, Hokkaido University, 2. WPI-ICReDD)
1:00 PM - 1:30 PM

[K101-3pm-03] X-ray absorption spectroscopy for deep understanding of catalysis
in homogeneous system
©Yuta Uetake'?® (1. Osaka Univ., 2. ICS-OTRI Osaka Univ., 3. RIKEN BDR)
2:00 PM - 2:30 PM

[K101-3pm-04] Comprehensive Synthesis of Nitrogen-Containing Heterocycles
Based on Direct Transformation of Stable Molecular Structures
OShingo Harada1, Kotaro Ikeda1, Tsubasa Ito1, Yoshinori Hashimoto1, Harald Grégerz,
Tetsuhiro Nemoto' (1. Chiba Univ., 2. Bielefeld Univ.)
2:40PM - 3:10 PM

[K101-3pm-05] Unified Total Synthesis of Daphnane, Tigliane, and Rhamnopholane
Diterpenoids
©Masanori Nagatomo' (1. Grad. Sch. Pharm. Sci, U Tokyo)
3:10 PM - 3:40 PM
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Pioneering and Developing Solid-State Mechanosynthetic Chemistry ('Graduate School of
Engineering, Hokkaido University, *WPI-ICReDD, Hokkaido University) OKoji Kubota'*?

In organic synthesis, external stimuli such as heat, light, and electricity have generally been
utilized to facilitate the desired organic transformations. On the other hand, the development
of force-induced organic reactions has remained unexplored. Recently, mechanochemical
synthesis using ball milling has attracted attention as a new tool to carry out organic
transformations. The advantages of mechanochemical synthesis include the avoidance of
potentially harmful organic solvents, shorter reaction times, and simpler operational handling.
Given these attractive features of mechanochemistry, ball milling has been applied to a wide
range of organic transformations including transition-metal-catalyzed reactions. However, the
development of mechanical force-driven organic reactions using ball milling has been
unexplored. In this study, by using a ball-milling technique, we succeeded in developing
conceptually new reactions induced by mechanical force, which have rarely been explored by
conventional synthetic chemists. The present study has opened up a new research field, solid-
state mechano-organic synthetic chemistry. In this lecture, our recent contributions to solid-
state organic synthesis using ball milling, with particular emphasis on new synthetic strategies
and concepts based on a solid-state reaction environment, will be highlighted and discussed.
Keywords : Mechanochemistry; Ball Mill; Solid-state Reaction; Mechanical Force
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Figure. An overview of our achievements.
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X-ray absorption spectroscopy for deep understanding of catalysis in homogeneous system
(‘Osaka Univ., 2ICS-OTRI, Osaka Univ., >RIKEN BDR) OYuta Uetake'*”

X-ray absorption spectroscopy (XAS) is a powerful technique to analyze the electronic state
and structure of molecules. However, its application to the mechanistic study on homogeneous
catalytic reactions has been still limited. The speaker has developed measurement equipment
and apparatus suitable for solution-phase XAS experiments, and has shown that this method is
quite useful to understand the reaction mechanism and electronic nature of transition-metal
complexes. In this presentation, I will present some examples from the past studies that are
considered to be particularly beneficial, and share our knowledge with this community.
Keywords : X-ray absorption spectroscopy, homogeneous catalysis; reaction mechanism
analysis; electronic state analysis, organometallic complex
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1) K. Kasama, K. Kanomata, Y. Hinami, K. Mizuno, Y. Uetake, T. Amaya, M. Sako, S. Takizawa, H.
Sasai, S. Akai, RSC Adv. 2021, 11, 35342-35350.

2) Q.-F. Xu-Xu, Y. Nishii, Y. Uetake, H. Sakurai, M. Miura, Chem. Eur. J. 2021, 27, 17952—-17959.

3) T. Niwa, Y. Uetake, M. Isoda, T. Takimoto, M. Nakaoka, D. Hashizume, H. Sakurai, T. Hosoya,
Nature Catal. 2021, 4, 1080—1088.

4) Y. Yamauchi, Y. Hoshimoto, T. Kawakita, T. Kinoshita, Y. Uetake, H. Sakurai, S. Ogoshi, J. Am.
Chem. Soc. 2022, 144, 8818-8826.
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Comprehensive Synthesis of Nitrogen-Containing Heterocycles Based on Direct
Transformation of Stable Molecular Structures (' Graduate School of Pharmaceutical Sciences,

Chiba University) O Shingo Harada,' Kotaro Ikeda,! Tsubasa Ito,! Yoshinori Hashimoto,'
Harald Groger,' Tetsuhiro Nemoto'

Amide bonds and aromatic rings are functional groups or core chemical structures that are
universally present in natural organic compounds. However, their ubiquitous presence in nature
implies that they are thermodynamically stable or kinetically inert, and their direct
transformation is a challenging research subject even in modern organic chemistry. The
speakers developed direct methods for their molecular transformation by using highly active
carbene species.

Keywords : Carbene; Catalyst; Dearomatization, Diazo, Silver
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1) Asymmetric Intramolecular Dearomatization of Nonactivated Arenes with Ynamides for Rapid
Assembly of Fused Ring System under Silver Catalysis. Ito, T.; Harada, S.; Homma, H.; Takenaka,
H.; Hirose, S.; Nemoto, T. J. Am. Chem. Soc. 2021, 143, 604.

2) (Review) Development of Selective Molecular Transformations Based on Unique Chemical
Properties of Silver Catalyst: A Theoretical Analysis and Experimental Verification. Ito, T.; Ueda,
J.; Harada, S.; Nemoto, T. J. Synth. Org. Chem., Jpn 2022, 80, 440.

3) Merging Chemo- and Biocatalysis to Facilitate Syntheses of Complex Natural Products:
Enantioselective Construction of N-Bridged [3.3.1] Ring System in Indole Terpenoids. Hashimoto,
Y.; Harada, S.; Kato, R.; Ikeda, K.; Nonnhoff, J.; Groger, H.; Nemoto, T. ACS Catal. 2022, 12, 14990.
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Unified Total Synthesis of Daphnane, Tigliane, and Rhamnopholane Diterpenoids (Graduate

School of Pharmaceutical Sciences, The University of Tokyo) (OMasanori Nagatomo

Daphnane, tigliane, and rhamnofolane diterpenoids are structurally complex natural products
with multiple oxygen functionalities. While these synthetically challenging diterpenoids share
a 5/7/6-trans-fused ring system (ABC-ring), the three-carbon substitutions at the C13- and C14-
positions on the C-ring and appending oxygen functional groups differ among them, accounting
for their disparate biological activities. For example, the daphnane resiniferatoxin (4) possesses
an analgesic effect, and the tigliane prostratin (5) shows latent-HIV activating activity. Here,
we developed a new, unified strategy for expeditious total syntheses of 10 representative
members of these three families. These unified synthetic routes only required 16-31 total steps,
permitting us to supply enough amount of their analogs as promising drug seeds.

Keywords : Natural Products; Radicals; Selenide; Terpenoids, Total Synthesis
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AIREIC T2, FRRMICIZ, & B 72 2 W5 MG -CHE BB 2 HEE L RETEME D3
B LR RICEH 5T 5,

rhamnofolane tigliane tigliane tigliane
crotophorbolone (1): prostratin (5): stelleracin E (7): acerifolin A (10)
R =CH, R'=H,R?=Ac R'=00H,R%=H
langdoin A (2): R daphnane phorbol (6): wikstrocin A (8):
R =CHg H tinyatoxin (3): R =H R'=0OH,R?=H R'=0OH,R?=H
resiniferatoxin (4): R = OMe dapholosericin A (9): R, R2=0

1) A. Hirose, A. Watanabe, K. Ogino, M. Nagatomo, M. Inoue, J. Am. Chem. Soc. 2021, 143, 12387.
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[K103-3vn-01] Molecular Photoinduced Charge Separation for Science and Energy
and Biological Applications
OHiroshi Imahori’ (1. Kyoto University)
4:10 PM - 5:00 PM

[K103-3vn-02] Research and development of highly stable organic phosphors, and
their application to color conversion sheets for wide color gamut
liquid crystal displays.
Ovasunori Ichihashi1, Hirotoshi Sakaino' (1. Toray Industries, Inc.)
5:10 PM - 5:40 PM

[K103-3vn-03] Fast Phosphorescence and Stimulus-responsive Functions of Metal-
free Organic Molecules
OYosuke Tani'? (1. Grad. School of Science, Osaka Univ., 2. ICS-OTRI, Osaka Univ.)
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[K103-3vn-04] Optical functions through metal-ligand bond cleavage triggered by
multiple stimuli
SHiroshi Masai' (1. The University of Tokyo)
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Molecular Photoinduced Charge Separation for Science and Energy and Biological
Applications (‘Graduate School of Engineering, Kyoto University, *WPI-iCeMS, Kyoto
University) OHiroshi Imahori'?

Photoinduced charge separation in molecular donor (D)-acceptor (A) systems have drawn
much attention due to its potential applications in photosynthesis, organic solar cells, and
photocatalysts. In this talk, I will give an overview of our studies on photoinduced charge
separation for its fundamentals and energy and biological applications. Specifically, we have
introduced a new concept of “dynamic exciton” as a comprehensive, charge-transfer
photochemistry in molecular D-A systems, creating science and making innovations in
electronics, energy, medicine/health care, and functional materials. The examples include dye-
sensitized solar cells, bulk heterojunction solar cells, and optogenetics.

Keywords : Donor-Acceptor System; Photoinduced Charge Separation; Dye-Sensitized Solar
Cells; Bulk Heterojunction Solar Cells; Optogenetics
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Research and development of highly stable organic phosphors, and their application to color
conversion sheets for wide color gamut liquid crystal displays
(Toray Industries, Inc.) OYasunori Ichihashi,' Hirotoshi Sakaino'

Organic phosphors are superior in terms of design flexibility and luminescence properties,
and they are considered as a favorable candidate for application in various advanced fields.
However, their inferior photo-stability compared to inorganic phosphors is still a major issue
and a barrier to practical application in many fields. In this study, organic phosphors of high
color purity comparable to quantum dots (QDs), high fluorescence quantum yield of over 90%,
and high stability that resists degradation even in the air were achieved by elucidating detailed
degradation mechanisms for existing organic phosphors and applying effective molecular
design to inhibit degradation (Fig. 1, Fig. 2).

Besides, by using those organic phosphors, novel color conversion sheets for liquid crystal
displays of wide color gamut without toxic elements were achieved. Those sheets can achieve
an ultra-wide color gamut that covers more than 99% of both DCI-P3 and Adobe RGB
standards and more than 90% of BT.2020 standards, and they can be a promising alternative to
QD sheets with cadmium (Fig. 3a). In addition, those sheets do not require a barrier film and
do not show edge degradation, which is an issue with QD sheets (Fig. 3b).

The organic phosphors and the knowledge on improving stability achieved in this study can
be applied to photoluminescence-based applications and the color conversion sheets achieved
in this study can contribute to the development of environmentally friendly and energy-saving
displays.

Keywords : Organic Phosphor; High Stability; Liquid Crystal Displays; Color Conversion;
Wide Color Gamut
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Fig. 2 (a) Emission spectra and (b) Photo-stability in the air of the organic phosphors.
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Fig. 3 (a) Color gamut of a LCD module with an organic phosphor film in this work. (b) Edge
degradation of a QD film and an organic phosphor film in this work.
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Fast Phosphorescence and Stimulus-responsive Functions of Metal-free Organic Molecules
(‘Graduate School of Science, Osaka Univ., 2ICS-OTRI, Osaka Univ.) O Yosuke Tani'?

Phosphorescence is a fundamental and unique function that can be applied to organic light-
emitting diodes, bioimaging, and sensors. However, unlike fluorescence, it involves spin-
forbidden transitions, and therefore achieving efficient phosphorescence commonly requires
precious metals such as iridium or platinum to be incorporated. Room-temperature
phosphorescence (RTP) of metal-free organic molecules gains significant attention owing to
their low cost and sustainability but is “slow”; organic RTP has rather small radiative rate
constant compared to that of metal complexes. As a result, it is challenging to achieve organic
RTP under flexible environment such as in solution and amorphous state. Herein, we report a
novel class of metal-free organic molecules that exhibits fast RTP, which realizes efficient RTP
under various molecular environments and stimulus-responsive functions.

Keywords : Room-temperature Phosphorescence; Organic Crystals, Amorphous; Functional
Molecular Liquids; Metal Free
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K2 FIZUDT bUBFVEREDOEREY A & RIBUSEHAE

1) Tani, Y.; Terasaki, M.; Komura, M.; Ogawa, T. J. Mater. Chem. C, 2019, 7, 11926-11931; 2) Tani, Y.;
Komura, M.; Ogawa, T. Chem. Commun., 2020, 56, 6810—6813; 3) Komura, M.; Ogawa, T.; Tani, Y.
Chem. Sci., 2021, 12, 14363—-14368; 4) Takewaki, Y.; Ogawa, T.; Tani, Y. Front. Chem., 2022, 9, 812593,
5) Komura, M.; Sotome, H.; Miyasaka, H.; Ogawa, T.; Tani, Y. ChemRxiv, 2022. DOI:
10.26434/chemrxiv-2022-xv8bk; 6) To be submitted.
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Optical functions through metal-ligand bond cleavage triggered by multiple stimuli (Graduate
School of Arts and Sciences, The University of Tokyo) OHiroshi Masai

In this study, we developed transition metal complexes bearing [1]rotaxane structures, where
the m-conjugated ligands were covalently linked with permethylated cyclodextrins. The
[1]rotaxane structures enhanced their optical properties. In addition, new optical functionalities
were developed by correlating the optical properties and reactivity of the transition metal
complexes. We investigated the metal-ligand bond cleavage reactions of Ru(Il)-pyridine
complexes with carbon monoxide under heat, and Pt(Il)-acetylide complexes with hydrogen
chloride and UV irradiation. These bond cleavage reactivities and the resulting optical
behaviors can be applied to various optical functional materials with [1]rotaxane structures.
Keywords - [l]Rotaxanes, mConjugated Molecules, Transition Metal Complexes,
Luminescence, Methylated Cyclodextrins
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References: 1) Masai, H.; Terao, J. et al. J. Am. Chem. Soc. 2014, 136, 1742. 2) Masai, H.; Terao, J. et
al. Angew. Chem. Int. Ed. 2023, in press. 3) Masai, H.; Terao J. et al. Nat. Commun. 2020, 8, 408. 4)

Masai, H.; Terao, J. et al. Adv. Funct Mater. 2022, 32, 2205855. 5) Masai, H.; Terao, J. et al. Polymers
2020, 712, 244.
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[K101-3vn] Award Presentations, Special Lectures
Chair: Fumitoshi Kakiuchi, Naokazu Kano
Fri. Mar 24, 2023 4:10 PM - 5:40 PM K101 (K101, Lecture Hall Bldg. [1F])

[K101-3vn-01] Development of Highly Functional Textiles by Precise Control of
Fiber Cross-Sectional Morphology
Masato Masuda', Tomohiko Matsuura’, Tatsuya Ishikawa', Jyoji Funakoshi’, Koujirou
Inada' (1. Toray Industries, Inc.)
4:10 PM - 4:40 PM

[K101-3vn-02] Development and Industrialization of Novel Aluminum Catalysts for
Polyethylene Terephthalate
OMaki Sato’, Fuyuhiko Kubota', Shoichi Gyobu1, Shinya Kanetaka', Tamayo Sasai' (1.
TOYOBO Co., Ltd.)
4:40 PM - 5:10 PM

[K101-3vn-03] Controlling Energy of m-Conjugated Systems with Hypervalent Bond
and Application to Polymer Materials
OMasayuki Gon' (1. Kyoto University)
5:10 PM - 5:40 PM
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Development of Highly Functional Textiles by Precise Control of Fiber Cross-Sectional
Morphology ('Toray Industries, Inc.) OMasato Masuda', Tomohiko Matsuura', Tatsuya
Ishikawa', Jyoji Funakoshi!, Koujirou Inada'

Conjugate spinning is one of the mainstream technologies in the development of highly
functional fibers, and there are a wide variety of fibers produced, including cross-sectional
forms and configurations. However, existing technologies have limitations on the cross-
sectional morphology of fibers that can be produced, and we have created a new conjugate
spinning technology that controls the cross-sectional morphology of fibers with nanoscale in
order to further enhance the functionality of fiber materials. We report on the development of
highly functional textiles by this technology.

Keywords : Melt-flow, Morphology Control, Nanoscale, Melt Spinning, Fiber Material
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Fig.1 Highly Functional Textiles by Precise Control of Fiber Cross-Sectional Morphology
(a) New Silky Polyester Textile, (b) New Feeling Polyester Textile
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Development and Industrialization of Novel Aluminum Catalysts for Polyethylene
Terephthalate. (‘TOYOBO Co., Ltd.) OMaki Sato', Fuyuhiko Kubota', Shoichi Gyobu!,
Shinya Kanetaka', Tamayo Sasai'

In recent years, there has been a strong demand for plastic material recycling technology due
to the issues of marine litters and CO, emissions. While PET bottle-to-bottle recycling system
is being established commercially, it is the biggest concern if the quality of PET bottle could
be maintained over long-term recycling. TOYOBO has developed a novel aluminum catalyst
for PET polymerization which is well-designed by a ligand and achieved the industrialization.
This catalyst would contribute to realization of the Circular Economy as it could intrinsically
suppress a thermal degradation of PET.

Keywords : Catalyst, Polyethylene Terephthalate, Aluminum, Ligand, Material Recycling
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Test conditions: 300°C for 2 hours under Nmogc
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Controlling Energy of n-Conjugated Systems with Hypervalent Bond
and Application to Polymer Materials

(Graduate School of Engineering, Kyoto University)

OMasayuki Gon

Keywords: hypervalent bond; m-conjugated polymer; luminescence; near-infrared; tin,
germanium, silicon

A hypervalent compound is a class of molecules where a main-group element has more
than nine electrons in its valence shell beyond the limits of the Lewis octet rule. I proved
electronic contribution of hypervalent bonds originating from three-center four-electron
(3c-4e) bonds to m-conjugated systems through distorted trigonal bipyramidal structure of
hypervalent tin-fused azobenzene (TAz) complexes.' I showed examples of the compounds
exhibiting near-infrared (NIR) emission despite small molecules with germanium-fused
azobenzene (GAz) complexes.” Furthermore, it was found that expanded n-conjugation with
polymerization synergically improved optoelectronic properties of the n-conjugated system
including the hypervalent moleclues.® Herein, I will explain my research on basic concepts
of the hypervalent compounds and their allocations to polymer materials.

Figure 1 shows structures and NIR emission behaviors of m-conjugated polymers
including TAz and GAz compounds in the polymer main-chain. The n-conjugated systems
were well expanded via nitrogen—nitrogen (N=N) double bonds and the optical properties
were dependent on the elements. The GAz polymers had more bathochromic-shifted
luminescence wavelengths (ApLs) than the TAz ones, whereas absolute photoluminescence
quantum yields (@prs) of the GAz polymers were smaller than those of the TAz one in the
same monomers. The results suggest the potentiality that m-conjugated polymers including
hypervalent compounds enable fine tuning of optical properties even in the NIR region.
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‘@ Q QDPL 32% 21% 3%
{ : :O Sn Q tBu

oo G O .
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Figure 1. Structures and NIR emissions of TAz and GAz polymers in diluted toluene.

1) Gon, M.; Tanaka, K.; Chujo, Y. Chem. Eur. J. 2021, 27, 7561. 2) Gon, M.; Yaegashi, M.;
Tanaka, K.; Chujo Y. Chem. Eur J. 2023, in press. (DOI:10.1002/chem.202203423) 3) Gon,
M.; Tanimura, K.; Yaegashi, M.; Tanaka, K.; Chujo, Y. Polym. J. 2021, 53, 1241.
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[K101-4am] Award Presentations, Special Lectures
Chair: Kei Ohkubo, Takeshi Serizawa
Sat. Mar 25, 2023 9:00 AM - 11:20 AM K101 (K101, Lecture Hall Bidg. [1F])

[K101-4am-01] Development of Well-defined Glycopolymers with Molecular
Recognition Ability
OYvoshiko Miura' (1. Kyushu University)
9:00 AM - 9:50 AM

[K101-4am-02] Precise Design of Organic/Polymeric Microstructures with Novel
Optical and Laser Functions
9Yohei Yamamoto' (1. Univ. of Tsukuba)
10:00 AM - 10:50 AM

[K101-4am-03] Development of organic functional materials using photophysical
properties induced by molecular assembly
OHajime Shigemitsu1 (1. Department of Applied Chemistry, Graduate School of
Engineering, Osaka University)
10:50 AM - 11:20 AM
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Development of Well-defined Glycopolymers with Molecular Recognition Ability (Graduate
School of Engineering, Kyushu University) Yoshiko Miura,

Since living organisms are complex and precise molecular systems, which are supported by
interactions between biomacromolecules. The interactions between biomacromolecules are
based on multivalent effects, which are a combination of a number of weak interactions. The
multivalent effects are controlled by the precise structure of the biomacromolecule. If the
similar precise molecular structures of biopolymers are realized by the synthetic polymers, it
is expected to control the interaction with biomacromolecules. In my study, glycopolymers
(polymers with sugar side chains), which show particularly remarkable multivalent effects,
were studied for the development of molecular systems to their application as biofunctional
materials.'

Saccharides are interacted with sugar recognition proteins, which usually have multiple
structures. Sugar recognition sites in proteins are regularly arranged, and the bio-interactions
are strictly controlled. Block copolymers, multi-block copolymers, star polymers, cyclic
polymers, and nanogels of glycopolymers were prepared using a precise polymer synthesis
method based on controlled radical polymerization. The design and control of biological
interactions were achieved by controlling the spatial arrangement of sugars and other functional
groups. Those glycopolymers are suitable for interaction with sugar recognition proteins. Since
molecular recognition of saccharides is involved in many diseases, those results lead to
fundamental knowledge of biofunctional materials and macromolecular medicine through the
precise glycopolymers.

Keywords : Glycopolymers; Controlled polymerization, Nanogels, Molecular Recognition
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Figure 1 Concept of glycopolymers as glycoclusters and examples of glycopolymers via

controlled polymerization.
1)Chemical Reviews, 2016, 116, 1673. 2) Chem Commun, 2018, 54, 84. 3) Biomacromolecules, 2021,
22, 3119. 4) Bull Chem Soc Jpn, 2010, 83, 1004. 5) Nature Chem, 2017, 9, 715. 6)Biomacromolecules,
2021, 23, 1232.
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Precise Design of Organic/Polymeric Microstructures with Novel Optical and Laser Functions
(Faculty of Pure and Applied Sciences, University of Tsukuba) OYohei Yamamoto

For the construction of molecularly assembled materials, it is important to control the
assembling structure at each level from nano to microscale. In material research, lasers are
often used for spectroscopic measurement and light irradiation. However, researches on the
development of laser materials and laser resonators are limited. Here, I show the formation of
micrometer-scale molecular assemblies with precisely controlled molecular arrangements,
morphologies, and orientations on a macroscopic scale. Novel photonics functions are realized
from the microstructures such as optical resonator and laser, circularly polarized light emission,
optical sensing, optical memory, and optical logic devices.

Keywords : Self-assembly,; n-conjugated Molecules; Microlaser; Sensing; Optical Devices
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Development of organic functional materials using photophysical properties induced by
molecular assembly
(Graduate School of Engineering, Osaka University) OHajime Shigemitsu

Supramolecular assemblies of organic dyes exhibit photophysical properties that distinct
from those of their monomolecular states. We found that water-soluble organic dye molecules
acquire photocatalytic activity by self-assembly. Their potentials of such supramolecular
photocatalysts for energy and medical applications were successfully demonstrated. As a
different research topic, multiple excimer dyes (e.g. pyrene, perylene) attached on
cyclodextrins which are chiral cyclic scaffolds exhibited bright circularly polarized
luminescence (CPL) properties. These emergent photophysical properties by self-assembly or
accumulation of organic dyes lead to new photo-functional materials.

Keywords : Supramolecular Assembly; Photocatalyst;, Circularly Polarized Luminescence;
Photodynamic Therapy, Hydrogen Evolution
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Figure 1. (a) Chemical structures and (b) schematic
representation of supramolecular photocatalysts.
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AT D ZEIESCEMOBREEIL, RIETIHITEAENRET A LR KELTLE
DT BNEFICROBLUE D DITLF ENRNVD, FmD R WD LFRIG
IR CEDREEMERH D, T7hbb, ACQ Z5l X Z Ly EA Mgt &
LCHET 2B 2 6N5, Fxld, ZORMITEDNTEeA 7oA A PR (m—
HIv, TVFLEBA 2, ANVKRYT =) AFRSFNKPCTHCEST S Z & T,
fRifE e 2 S5 2 L2 RH L, T b % [ %%%ﬁﬂ&%ﬁffwémgm
1), 235 OESy T3k o TR FE IR A I BOG 2 AT S BRI
CREANIE 2 2N RN IEIR S B D Z L NA[RETH - 7=

@ Y/BTFXRMYUEEBE LI-EEE CPL 3 FORIHC
MR L H(CPL) L, =&
LT A AT AR, Ak
YT E SRR Gy B
DICHBIFFSh TN D, A
R AV A B
> T ~DISHIZIE CPL &7R
THEN D TFEHND Z & ,
DEFELV, LLARNRG, Pyrene-Cyclodextrin £ ~105 Miem, @, ~0.5, |g,,.|: ~102
AR FICLD CPL IE— ik Figure 2. Chemical structure of a pyrene-cyclodextrin
Z FEtEFICR] 2 T#  (PCD) and CPL from PCD.
TR MRV, S BHIT, £
baE YV TISHT D70 [ gkl 2453208 H 570D, Z0
AR IINEETH D, Fex ik, HMHE @év\%ﬂpﬁ'éjzﬂi% ZEEASNWTH T RBRIRA Y 2PET
oL uT XA ATHEEBOE L AL ZAER L7 @R CPL 4y - (Pyrene-
cyclodextrin (PCD))DAIHNIZEREI L7z, £7=, PCD WEI~DFEED 7 A N3 1 Dl
IZ& > T CPL OEMNKIRTHZ L2 AL, N Ay I~z rd
ZEITEE LT,

[1] Z. Zhao, H. Zhang, J. W. Y. Lam, B. Z. Tang, Angew. Chem. Int. Ed. 2020, 59, 9888.,

[2] H. Shigemitsu, Y. Tani, T. Tamemoto, T. Mori, X. Li, Y. Osakada, M. Fujitsuka, T. Kida, Chem. Sci.
2020, /1, 11843.

[3] H. Shigemitsu, T. Tamemoto, K. Ohkubo, T. Mori, Y. Osakada, M. Fujitsuka, T. Kida, Chem.
Commun. 2021, 57, 11217.

[4] H. Shigemitsu, K. Ohkubo, K. Sato, A. Bunno, T. Mori, Y. Osakada, M. Fujitsuka, T. Kida, JACS Au
2022, 2, 1472.

[5] H. Shigemitsu, K. Sato, S. Hagio, Y. Tani, T. Mori, K. Ohkubo, Y. Osakada, M. Fujitsuka, T. Kida,
ACS Appl. Nano Mater. 2022, 5, 14954.

[6] H. Shigemitsu, K. Kawakami, Y. Nagata, R. Kajiwara, S. Yamada, T. Mori, T. Kida, Angew. Chem.
Int. Ed. 2022, 61, e202114700.

© The Chemical Society of Japan -K101-4am-03 -



The Chemical Society of Japan The 103rd CSJ Annual Meeting

Award Presentations, Special Lectures | Award Presentations, Special Lectures | Award Presentations, Special Lectures

[K103-4am] Award Presentations, Special Lectures
Chair: Kazunori Matsuura, Minoru Ueda
Sat. Mar 25, 2023 9:00 AM - 11:40 AM K103 (K103, Lecture Hall Bidg. [1F])

[K103-4am-01] Structures and Functions of lipids and membrane-active molecules
in biological environments
©Michio Murata' (1. Osaka University)
9:00 AM - 9:50 AM

[K103-4am-02] Upgrading Molecular Recognition and Catalysis with Cooperative
Effects
OTadashi Ema' (1. Okayama University)
9:55 AM - 10:45 AM

[K103-4am-03] Development of Rapid Synthetic Approaches of Natural Product
Analogues by Expansion of Biosynthetic Processes
OOguri Hiroki' (1. Department of Chemistry, Graduate School of Science, The
University of Tokyo)
10:50 AM - 11:40 AM

©The Chemical Society of Japan



K103-4am-01 BAL2S H1035SF2 (2023)

ERREICHEITHIEE LIEEED FORE L HEEDEH
(BEABER) O M

Structures and Functions of Lipids and Membrane-active Molecules in Biological
Environments
(Graduate School of Science, Osaka University) Michio Murata

The structure and dynamics of lipids in biological membranes have been regarded as the
last frontier of life science since the membrane lipids and fatty acids are representative
endogenous substances that do not have a clear conformation. That is, we aimed to precisely
analyze the conformations and intermolecular interactions of highly flexible biomolecules by
using solid-state NMR under the biological environments. The correlation between structure
and function of the lipids was examined by semiquantitative treatment of ensembles of rapidly
changing conformations. An overview of major research results will be presented.

Keywords : Lipid bilayers, solid-state NMR; Lipid rafts, sphingomyelin.

EWRRREE A DR, FRIS, IR FAEREA Y O FREE OMFIEIT I W
B 50, BIETHZEOEEMEIZRDIL TR, T FIEOHERR - THEESE
Hr oot Ry, ioftdb s b IR E ZEIRS0 T2 RICHER U, SLIRBLECEIRE O fiF
WIS TATREIC A > C & o, RIS, EMBVEORBO T 0T 4 T L b X HAERKTO
JEE DOREIZ DN TS, EARNMR 2 W TRA L~V TOMHADBEA TS,

1. ETIEIZHEITDS5 7 FEE D ILIKEE

AR 31T 2 I OREE LSRRI O\ TIE, TR, “FESIIRTZE N AT T T
W5, FRCHEE T 7 M, BEIEE OMSEEC X > TAE U DM/NTEFGD KA A T
SV, MlafEREEE T 5277y h 74 —LE LTHEAEZEDTWD, BEEAEMD
AR TR OIRE D DAER S, S DICRIRE & 7 "7 g ﬂﬁﬁ@%#é@%
ROTHERAETHY, %@%ﬁmw%i#% WCREETHD, — 5T, BT
NVORFFETIE, & OEHMENEZ RIS 2 72 IR MR 2 Bk L7 T VEEZ VWD
ZENZW, BRI ZOEET 7 b@%ﬁﬁﬁéfﬁﬁ 7201z, T VA O CA RS
EARRORSE L EERZ AT 5 Z L 2R iz, T7hbb, TF LS AW TAERK
BECIRE S TR T 2 HORARETIT 2 2 &, F7o, MUEEH, o RMELT,
RALIK BB D ERITNT DN TNLAREL L & BhRE 2 W55 I CARIA 9~ 5 = & ek =, il 213
BB RN X > THRMBHER Sy D& A F L v B A (B R SOOI K B L, l%
NMR |2 X > CEEFOIRE OO X LR ZRE ISR, ZOREE, A2
7 MEETHLAT 4 AI Y VOBRNEICHREINT T FAX =N, aL AT 1
— VOFHERICAE L S Z &2 ERIIZHD ML, MlEfE EORRE 7 7 MERIZBIY
HEFEORMICEZDZENTET,

2. THIRIEOSE - SEREMME %3 5O NIEE DI IKERE & FHEL M
o AR & LT, 5 F Halobacterium salinarum OFR A7 7 F )7 Ut Y
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VEEAF VT ATV (PGP-Me) ZHLY EF, &0 A F V43I EH 0 S-H ) 72 3T AR JEE
AW BN Lo, ATF D 3 93T Z 43 I B K AL L 72 PGP-Me D[EKE K
NMR % FHWC, K1 ZEREFEFO X F L AT L O STARBLEE & SRR A % 3
Rz, ZORERELFMREFICL L0 TINNIIFY I a2 b—Ya VEMARGDEDLZ &
IZ &0, PGP-Me $H25 BRI 72 IEARE & 13 70 D IR A LD 2 & 2B 60T LT,
Thbb, WHEDY UNEE TIETXTO C-C FEADEDERR I L TR U A 5 4 B
% Z ENZND, PGP-Me 810D C-C FEAIE, IEBRICKT U COPAT £ 7138k L7z fid i &
RHIZEL Tz, Z O Wil IR B SR 22 E R AL A F L3 I S DF& B\
SIS L, ERBEN L SR EM I CEE 2RI Z R -T2 E 2 615,

3. BB LIEE I VNV EDOHEER - REHE
KBEMEDIRNESIEN R 2 MIE T I v RY 7~k L T RLX—AFEIC
FIRT H7-DIl2iX, iR G % > 278 (FABP) BN ETH D, K /LHRFx v
NWELLISMIRAL K E D & 72 DENIEE DR X % FABP 5Bk d 5 A =X L&~
7o ZORBEZML 72012, KEFEE & & HIZBRF LI-EBVERIEEZ AW TlEE O
BUFMEZ R ARG L, S HICE O MERERS S X BRIEIPTIC L - C, FABP OREEH%
g KA LT, ZTORE, DT FABP 28, X ha v RUTIZBIT S BB {LORE
& U THERKF Cio~Cis DI Z, #EG R T v MIBITDHKT T AZ—0DKSy
TEAEWET 2 Z LIk o T, IZER UHAMECTRY AL Z EZH LML, 2
D OEIGIL, # /37 EINHE DRI D7 NEE 2 585 D — X O fF I 1%
HASH

4. EYEHERAYOEDTTOECEEARDIEE

oo L, IBE EBICREAS U CAEPTEEZ R T KRR EY OREEITIE 2 BFAT
S THlz, BIZIE, MEROPFIEREMET v 7 4 ) =), SIEWET 747V
VBRI R = A O W TR CTIEE SN D 0 T2 G RCRIEE & OFH A
TER &M L=, 71, AHEAGRRE BEIRANMR 28452 L2k~ C, 7o 747
VU BOEBIERZH S A 40 F ¥ XA NS EEROEERE T RS L2 F61X
FFEIZET 5,

AN BT 2 FR

E T VIRIZ DU T Molecular substructure of the liquid-ordered phase formed by sphingomyelin and
cholesterol: Sphingomyelin clusters forming nano-subdomains are a characteristic feature. Murata, M.,
Matsumori, N., Kinoshita, M., London, E. Biophysical Reviews 14, 655-678 (2022).

NEWilg &G 4 > 727 B IZ-DU T Experimental and theoretical investigations into the mechanism
of interactions between membrane-bound fatty acids and FABPs: A model system to investigate the

behavior of lipid acyl chains in contact with proteins. Sugiyama, S., Matsuoka, D., Hara, T., Sonoyama,
M., Matsuoka, S., Murata, M. Chem. Phys. Lipids 247, 105227 (2022).
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BRIRZERANS D FRE L AE DS ErEE

(R LR ZA2AAir T ZERe B AR 2otil) OIS 1B
Upgrading Molecular Recognition and Catalysis with Cooperative Effects
(Graduate School of Natural Science and Technology, Okayama University) OTadashi Ema

Biopolymers that are essential for vital activities can exert their outstanding molecular
functions using "cooperative effects" of multiple weak interactions. This award recipient has
been studying the upgrading of molecular functions such as molecular recognition and catalysis
by using multiple weak interactions in cooperative (synergetic) manners in the ground state or
the transition state. Several nice results obtained in the fields of molecular recognition, catalysis,
and biocatalysis will be presented.

Keywords : Cooperative Effect; Molecular Recognition; Catalysis; Biocatalysis;, CO: Fixation

ARERE Y (B3R - HUIK - Be72 &) el U725 F-3855% - Mgt pe o BREh ) A3
B TRADHE 0 7e T HEZIRICH D mUE B L, BRIz R 2 B Ad
% BRI Ty 1Rk & il o mPERE b IC Bkt U7z, RIS oA 2 B L CH B B TE
WIERT 5 2 & &22emo BEE L UCERE L, WRZIR OGN E 5y T3 b7 - il
b2 AR L 2 2 Pl & 9 D HFTR 0 B CEAMINTHGE - FZ5E LT R A £ T D,
(1] BEEEMEXRIRIKIEEY - FEHANREDEIRK

ZEAKFMEES THA DX T V0120 iAZ, NMR AT RUIZ K D ARFikb %
AIREIC T D ILHMED E VAR EK [Chirabite-AR| ZB%E L7= D, BEDOKFERKS K — -
T U 7B AL ZE AL O NN BLE S A, B T FOLEEDS D OB CEE ST
WA T2 LA TEINBRD EWAFFRAIEEZ 7~ T, 69 ng (5 mol%) DFlHzE Hu»
TEBE T CEDH L H o7z, TOMIZ, ZEAFBEENOENMET =4 W
=2 Y R, TR TEH e AKX X T EREN ) LT DB EES T Y,
ZEENAEEHEZ L OBRIRARNL 7 4 VU ZEIK (T V7)) V7 EORREMERERK
{LEMTEZRIR L. ZN 6 DO TRt 2 6T LT,

(2] 2 EREMEESEHEAME - BEAEDRIK

TR ERSE (COy) EARF Y RPLERIKRIBEBT AT VEIIRY I—FRRx— %
AT DRSS A 72 “EREME ARV T 4 U A BRI A B LT, Ao A
v A Afg) Eoa oAb A A CREEAD BHIRICIER L TR ¥ FORER
ARHET D, BRIRIRMB = AT VA2 @B INNIZE 25 9 2Tl PLa&RA 4 i~
AV LNEIFHSADE L TR, ARV T 4 VRO ASNOREERD A XA
ANEYAF L UEEN L CTHET =y A7 v I Nasf Lo ss s O Alsiys
P (TOF = 12,000~46,000 h™', TON = 55,000~310,000) % < L7, —JF. F.L&)E
AKX HET VI =T LMCEERZ T ZEREMERL Y ¢ V) U8RI AR AL EATE A
AT L7 D, 0.001 mol% (10ppm) OfiffiEFIHETH R L ISEIEE L, A
KChH1 8 281,000 DEIGHEAR Y 1 —HRx— bk (2,000 &) %5279 ZoOfh,
T2 D7 UMk (4@ SEIRAREE - AREAREL) DOBIRICHKEI L, CO, & W2 Ni—
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RET R CREGTARF D B LD OSHENMEY) O ERRIIEE D ENS DWW T,
Chirabite-AR OFFERAZ AT L RO TR LY, 7==A T T /75: EuAle LT
FNT CO, A3 THy - IR SR AYIC A C & 2 KREDIR FAZ M sl A il & B s L 72 2,
EHIT, TAT VAN AN 72 Z Rt A B A S BHgs L7 Y,
[3] RZEER A KK DRI

ARGy fREESR ) XR—B N4 D 7T L 3 — T LT o F @R &
AT IR AR T 2 Z LITR < A BV TV, 73 FHE ISR CTh - 72,
FE2 R D 9 2, VX—FD T )L a—)UICRkT Do o F A @R & fllaaf“b \
BERRMEZ WS TED AN =R L (EBRREET V) 2B L7 Y, EBIREE
TOEPEDEE CLABETFIREGTe) ELRNIENERER &) =T /%ﬂ‘ﬁﬁ)—x‘
PERETTERY . RIERME (RRERA) ﬁ%f%to%;@of U =B O#s T
FHHREHRENY 7 —NT 4 VTV RT LEMAITHENL L EBRIREET VI
DSWTHESERE 2 WA T 5 2 & TMIEMERE (BEaTEME & = J 0 F A IRME) 2l L
%m%ImWM%A TEERMRIT, BAERRERENZ LWER LOVR SRV EFIE
WX LT hEL AT R OICRFF SN TR Y BERIC, AR LEET D
MREZ R~ LT, fﬂz Zt By AERIEE SR 1L 1-phenyl-1-hexanol (2% U CROEHEE DS EEVY 9
ZIWZEME (mF o F A 135 Tho7eid, 1287F/1290A " EHARKITER I THHK
R LT200 LA ED EfE%E 5 272, 2 DO RIMAITESIREEIZH 1T 5 CH/n
HAEH & SEAREE OS2 45 5 23 fiErERE 2 M B E S 5720l ng 2

DEHEBFERHBEAINDMERHY . ZOFFEIZLV N 22507 I /I
LD RER 2R Ul BOSHEEER 2 & OB S L2 ZFF LTz,
[2&3#] 1) T. Ema, D. Tanida, T. Sakai, J. A4m. Chem. Soc. 2007, 129, 10591. 2) T. Ema, K. Okuda,
S. Watanabe, T. Yamasaki, T. Minami, N. A. Esipenko, P. Anzenbacher, Jr., Org. Lett. 2014, 16, 1302. 3)
A. Akdeniz, T. Minami, S. Watanabe, M. Yokoyama, T. Ema, P. Anzenbacher, Jr., Chem. Sci. 2016, 7,
2016. 4) T. Ema, N. Ura, K. Eguchi, Y. Ise, T. Sakai, Chem. Commun. 2011, 47, 6090. 5) C. Maeda, S.
Toyama, N. Okada, K. Takaishi, S. Kang, D. Kim, T. Ema, J. Am. Chem. Soc. 2020, 142, 15661. 6) T.
Ema, Y. Miyazaki, S. Koyama, Y. Yano, T. Sakai, Chem. Commun. 2012, 48, 4489. 7) T. Ema, Y.
Miyazaki, J. Shimonishi, C. Maeda, J. Hasegawa, J. Am. Chem. Soc. 2014, 136, 15270. 8) C. Maeda, T.
Taniguchi, K. Ogawa, T. Ema, Angew. Chem. Int. Ed. 2015, 54, 134. 9) C. Maeda, J. Shimonishi, R
Miyazaki, J. Hasegawa, T. Ema, Chem. Eur. J. 2016, 22, 6556. 10) J. Deng, M. Ratanasak, Y. Sako, H.
Tokuda, C. Maeda, J. Hasegawa, K. Nozaki, T. Ema, Chem. Sci. 2020, 11, 5669. 11) T. Ema, M.
Yokoyama, S. Watanabe, S. Sasaki, H. Ota, K. Takaishi, Org. Lett. 2017, 19, 4070. 12) K. Takaishi, B
D. Nath, Y. Yamada, H. Kosugi, T. Ema, Angew. Chem. Int. Ed. 2019, 58, 9984. 13) T. Ema, D. Tanida,
T. Matsukawa, T. Sakai, Chem. Commun. 2008, 957. 14) T. Ema, J. Kobayashi, S. Maeno, T. Sakai, M.
Utaka, Bull. Chem. Soc. Jpn. 1998, 71, 443. 15) T. Ema, S. Kamata, M. Takeda, Y. Nakano, T. Sakai,
Chem. Commun. 2010, 46, 5440. 16) T. Ema, Y. Nakano, D. Yoshida, S. Kamata, T. Sakai, Org. Biomol.
Chem. 2012, 10, 6299.
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Development of Rapid Synthetic Approaches of Natural Product Analogues by Expansion of
Biosynthetic Processes (Graduate School of Science, The University of Tokyo) OHiroki Oguri

Based on the biosynthetic pathways and structure-function relationships of natural products,
we are developing advanced platforms for design and rapid synthesis of biologically relevant
molecules with novel, complex, and diverse molecular structures. This presentation will focus
on chemical-enzymatic synthesis, concise synthesis of natural product analogs based on
element substitution strategies, and biogenetically inspired divergent synthetic process for
systematically generating skeletal variations of biologically active molecules.

Keywords: Natural Products; Biosynthesis, Biomimetic Synthesis, Skeletal Diversity; Chemo-
enzymatic Synthesis
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1) J. Am. Chem. Soc. 2008, 130, 12230. 2) Nat. Chem. Biol. 2010, 6, 408. 3) Chem. Biol. 2008, 15, 818.
4) J. Am. Chem. Soc. 2018, 140, 10705. 5) J. Am. Chem. Soc. 2011, 133, 7096. 6) J. Org. Chem. 2020,
85, 9694. 7) Nat. Chem. 2014, 6, 57. 8) Chem. Sci. 2019, 10, 5686. 9) Chem. Rec. 2016, 16, 652. 10)
Nat. Prod. Rep. 2020, 37, 1098. 11) Chem. Lett. 2021, 50, 924 as a highlight review.
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