Wed. Mar 23, 2022

B201

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

[B201-1am] Award Presentations, Special Lectures
Chair: Nobuaki Koga, Tetsuro Murahashi

9:00 AM - 11:20 AM B201 (Online Meeting)

[B201-Tam-01] Development of computational methods
for exploring unknown chemical reactions
based on quantum chemical calculations
Osatoshi Maeda Maeda' (1. Hokkaido
University)

9:00 AM - 9:50 AM

[B201-1am-02] Control of Metal Clusters and Their
Application in Energy and Environmental
Catalysts
OYuichi Negishi' (1. Tokyo Univ. of Sci.)
10:00 AM - 10:50 AM

[B201-1am-03] Targeted Synthesis of Ligand-Protected
Gold Superatoms and Exploration of Their
Design Principles
OShinjiro Takano' (1. The Univ. of Tokyo)

10:50 AM - 11:20 AM

B101

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

[B101-1am] Award Presentations, Special Lectures
Chair: Eiji Ihara, Chikara Ohtsuki
9:00 AM - 11:40 AM B101 (Online Meeting)

[B101-1am-01] Research on Polymer Reactions Based on
Dynamic Covalent Chemistry
OHideyuki Otsuka' (1. Tokyo Tech.)
9:00 AM - 9:50 AM

[B101-1am-02] Development of Polymers and Molecular
Assemblies with Two-Dimensional
Structures
OFumitaka Ishiwari'? (1. Osaka University, 2.
JST PRESTO)
9:50 AM - 10:20 AM

[B101-1am-03] Development of High-performance, Highly
Stable and Solution-processable Organic
Semiconductors for Organic CMOS
Integrated Circuits

OToshihiro Okamoto' (1. The University of
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Tokyo)
10:20 AM-11:10 AM

[B101-1Tam-04] Development and Industrialization of
PBT/PC Co-Continuous High-
Performance Nano-Alloy via Spinodal
Decomposition
OSadayuki Kobayashi1, Hideki Matsumoto’,
Hideo Matsuoka1, Sadanori Kumazawa1,
Shinichiro Ochiai' (1. Toray Industries, Inc.)

11:10 AM - 11:40 AM

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

[B101-1pm] Award Presentations, Special Lectures

Chair: Kumi Yoshida, Kenichi Goto
1:00 PM - 2:30 PM B101 (Online Meeting)

[B101-1pm-01] Improvement of Safety on Academic
Activities of Universities and Institutes by
Collaboration - Prevention of Chemical
Hazards during Research and Education
Oshizuaki Murata' (1. Nagoya University)
1:00 PM - 1:30 PM

[B101-1pm-02] Development of Experimental Materials
and Promotion of Inquiry-Based Study of
Science.
©Masatada Matsuoka' (1. Fukuoka Univ.)

1:30 PM - 2:00 PM

B201

Award Presentations, Special Lectures | Award Presentations, Special

Lectures | Award Presentations, Special Lectures

[B201-1pm] Award Presentations, Special Lectures
Chair: Atsushi Shimoyama, Yasuhiro Kajihara
1:00 PM - 3:10 PM B201 (Online Meeting)

[B201-1pm-01] Radical-based cyclizations during natural
product biosynthesis
ORichiro Ushimaru' (1. Grad. Sch. Pharm.
Sci., The Univ. of Tokyo)
1:00 PM - 1:30 PM

[B201-1pm-02] Synthetic study of sugar-containing
compounds on the basis of orthogonal
transformation reactions
OKazutada lkeuchi' (1. Faculty of Science,
Hokkaido University)
1:30 PM - 2:00 PM

[B201-1pm-03] Development of small-molecule ligands to



regulate proteins based on
thermodynamics and kinetics
Osatoru NAGATOISHI' (1. The Univ. of Tokyo,
IMSUT)
2:T0 PM - 2:40 PM

[B201-1pm-04] Development of oligonucleotide-based
mimetics of growth factors and their
application as chemical tools.
ORyosuke Ueki' (1. The University of Tokyo)
2:40 PM - 3:10 PM

B101

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

[B101-1vn] Award Presentations, Special Lectures
Chair: Asako Yamayoshi, Yoshinori Takashima
4:10 PM - 6:50 PM B101 (Online Meeting)

[B101-1vn-01] Development of External Stimuli-
responsive Dynamic Molecular Materials
with Optical and Mechanical Functions
OYuna Kim' (1. Hokkaido University)

4:10 PM - 4:40 PM

[B101-1vn-02] Boron-Based Monomer Design for
Overcoming the Synthetic Limitations in
Chain-Growth Polymerization
OTsuyoshi Nishikawa' (1. Grad. Sch. Eng.,
Kyoto Univ.)

4:40 PM - 5:10 PM

[B101-1vn-03] Development of m-Electron Molecular
Architectures Based on a Novel Catalyst-
Free Click Reaction
OAtsuro TAKAI" (1. National Institute for
Materials Science (NIMS))
5:T10 PM - 5:40 PM

[B101-1vn-04] Chemical Studies on the Structure and
Function of Cancer- and Immunity-related
Proteins
ORui Kamada' (1. Hokkaido University)
5:50 PM - 6:20 PM

[B101-1vn-05] Development of dynamic
bionanostructures based on peptides
OHiroshi Inaba' (1. Tottori University)

6:20 PM - 6:50 PM

B201
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Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[B201-1vn] Award Presentations, Special Lectures
Chair: Junichiro Yamaguchi, Takanori Suzuki

4:10 PM - 6:40 PM B201 (Online Meeting)

[B201-1vn-01] Elucidation of the Inherent Potential of
Heavier Main Group Elements Based on
the Creation of Unexplored Molecules
ONorihiro Tokitoh! (1. Kyoto University)
4:10 PM - 5:00 PM

[B201-1vn-02] Development of dynamic supramolecular
assemblies composed of rigid cylindrical
molecules

T (1. The University of

OTaisuke Matsuno
Tokyo)
5:00 PM - 5:30 PM

[B201-1vn-03] Control of Structures and Physical
Properties of Highly Strained m-Electronic
Systems
OYusuke Ishigaki' (1. Faculty of Science,
Hokkaido University)
5:40 PM - 6:10 PM

[B201-1vn-04] Studies on Catalytic C- H
Functionalization Reactions and Their
Enantiocontrol
OTatsuhiko Yoshino' (1. Hokkaido University)

6:10 PM - 6:40 PM

Thu. Mar 24, 2022

B101

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

[B101-2am] Award Presentations, Special Lectures
Chair: Hiroaki Misawa, Hiroko Yamada

9:00 AM - 11:40 AM B101 (Online Meeting)

[B101-2am-01] Development of New Strategies for
Photoresponsive Soft Materials Based on
the Molecular Assembly
OTakahiro Seki' (1. Nagoya Univ.)

9:00 AM - 9:50 AM

[B101-2am-02] Creation of Diverse Soft Materials with
High Toughness by Establishment of
Sacrificial Bond Principle
OJian Ping Gong' (1. Hokkaido University)
10:00 AM - 10:50 AM

[B101-2am-03] Development of pi-Stacked



Supramolecular Assemblies with Diverse
Topologies

OShiki Yagai' (1. Chiba Univ.)

10:50 AM - 11:40 AM

B201

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

[B201-2am] Award Presentations, Special Lectures
Chair: Toshimichi Ohmura, Hidehiro Sakurai
9:00 AM - 11:40 AM B201 (Online Meeting)

[B201-2am-01] Development of Hyperpolarized NMR
Molecular Probes for Biological
Applications
OSANDO SHINSUKE! (1. The University of
Tokyo, Graduate School of Engineering)
9:00 AM - 9:50 AM

[B201-2am-02] Studies of stereoselective synthesis of
helicenes, and multiple helicenes utilizing
transition metal catalysts
OKen Kamikawa' (1. Osaka Prefecture
University)
10:00 AM - 10:50 AM

[B201-2am-03] Isolable Low-coordinate Silicon
Compounds Balancing Stability and
Reactivity
OTakeaki lwamoto' (1. Tohoku University)

10:50 AM - 11:40 AM

Fri. Mar 25, 2022

B201

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

[B201-3am] Award Presentations, Special Lectures

Chair: Kei Murakoshi, Hajime Ohtani
9:00 AM - 11:40 AM B201 (Online Meeting)

[B201-3am-01] Studies on Multiple-Photon Responses of
Molecules in Condensed Phase by
Ultrashort Pulsed Lasers
OHiroshi Miyasaka' (1. Osaka Univ.)
9:00 AM - 9:50 AM

[B201-3am-02] Development of Functional Organic Dyes
and Paper-Based Analytical Devices for
Chemical and Biochemical Sensing

ODaniel Citterio' (1. Keio University)
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9:50 AM - 10:40 AM

[B201-3am-03] Development of precisely controlled
structures with typical metal elements for
superatoms
OTetsuya Kambe' (1. Tokyo Institute of
Technology)
10:40 AM - 11:10 AM

[B201-3am-04] Development of Functional Metal
Nanoparticles by Solid Solution and
Phase Control through Non-equilibrium
Synthesis Methods
OKOHEI KUSADA'? (1. Kyoto University, 2.
JST-PRESTO)
11:10 AM - 11:40 AM

B101

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

[B101-3am] Award Presentations, Special Lectures
Chair: Masahiro Kamata, Yasunao Kuriyama
9:00 AM - 10:00 AM B101 (Online Meeting)

[B101-3am-01] Promotion of Education for Human
Resources Development in Science
through Collaborative Projects between
High Schools and Universities
ONorikazu Miyoshi1 (1. Tokushima
University)

9:00 AM - 9:30 AM

[B101-3am-02] Education for Developing Scientific
Potential of Children Born and Raised in
Hokkaido
OKoji Takamura' (1. NIT(KOSEN), Asahikawa

College)

9:30 AM - 10:00 AM

B201

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

[B201-3pm] Award Presentations, Special Lectures
Chair: Takashi Kubo, Youhei Takeda, Fumitaka Ishiwari
1:00 PM - 3:40 PM B201 (Online Meeting)

[B201-3pm-01] Development of Electrodeposition
Coating for Solid Oxide Fuel Cells
Interconnector

OTakayuki Nakao1, Shuichi Inouez, Tadashi



Saitoz, Shigefumi Nishimura3, Tetsuro
Fujimoto4 (1. Osaka Gas, 2. Osaka Gas
Marketing, 3. Shimizu, 4. Kyocera)
1:00 PM - 1:30 PM

[B201-3pm-02] Self-Assembly of Highly-Entangled
Nanostructures by Collaborative Metal
m-Coordination
oYuya Domoto’ (1. Sch. of Engineering, The
Univ. of Tokyo)
1:30 PM - 2:00 PM

[B201-3pm-03] Molecular manipulation by confinement
in a hollow complex for reaction control

T (1. The University of

OHiroki Takezawa
Tokyo)
2:00 PM - 2:30 PM

[B201-3pm-04] Development of novel m-conjugated
molecules designed by inner modification
©Norihito Fukui'? (1. Nagoya Univ., 2. JST
PRESTO)
2:40 PM - 3:10 PM

[B201-3pm-05] Dearomative Functionalization of
Benzenoids through Benzyl Palladiums
OKei Muto’ (1. Waseda University)
3:T0 PM - 3:40 PM

Sat. Mar 26, 2022

B101

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

[B101-4am] Award Presentations, Special Lectures

Chair: Kohji Omata, Yoshiaki Uchida
9:00 AM - 10:00 AM B101 (Online Meeting)

[B101-4am-01] Development of high-performance ferrite
magnets and their evolvement to next-
generation electromagnetic wave
absorbers
OAsuka Namai' (1. The University of Tokyo)
9:00 AM - 9:30 AM

[B101-4am-02] Approaches of molecular chemistry for
self-propelled droplets in non-equilibrium
states
OTaisuke Banno' (1. Keio University)

9:30 AM - 10:00 AM

B201
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Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

[B201-4am] Award Presentations, Special Lectures
Chair: Jun Terao, Takashi Hirose

9:00 AM - 11:00 AM B201 (Online Meeting)

[B201-4am-01] "Creation from Confusion" — Synthesis
and Development of Confused
Porphyrinoids
OHiroyuki Furuta' (1. Kyushu Univ)
9:00 AM - 9:50 AM

[B201-4am-02] Photo-induced elementalization reactions
enabled by photoexcited reactive species
OYuki Nagashima'? (1. Tokyo Institute of
Technology, 2. The University of Tokyo)
10:00 AM - 10:30 AM

[B201-4am-03] Synthesis of Molecular Systems with
Tuned Charge Transfer Interaction for
Control of Excited-State Dynamics
OHayato Sakai' (1. Keio Univ.)
10:30 AM - 11:00 AM

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

[B201-4pm] Award Presentations, Special Lectures
Chair: Shigenori Fujikawa, Koji Fujita

1:00 PM - 3:40 PM B201 (Online Meeting)

[B201-4pm-01] Film, recognition, and interface
OKatsuhiko Ariga'? (1. National Institute for
Materials Science, 2. The Univ. of Tokyo)
1:00 PM - 1:50 PM

[B201-4pm-02] Development of a high-throughput CO,
electrolysis cell toward achieving carbon
neutrality
OYusuke Kofuji1 (1. Toshiba Corporation)
1:50 PM - 2:20 PM

[B201-4pm-03] Development of Environmentally Friendly
Dehydrogenative Oxidation Reactions
Using Multi-functional Heterogeneous
Catalysts
OKazuya Yamaguchi' (1. The University of
Tokyo)
2:20PM - 3:10 PM

[B201-4pm-04] Local structure and unique catalysis of in
situ-generated metal complex species in
zeolites
OZen Maeno' (1. Hokkaido University)

3:10 PM - 3:40 PM
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Award Presentations, Special Lectures | Award Presentations, Special Lectures | Award Presentations, Special Lectures

[B201-Tam] Award Presentations, Special Lectures
Chair: Nobuaki Koga, Tetsuro Murahashi
Wed. Mar 23, 2022 9:00 AM - 11:20 AM B201 (Online Meeting)

[B201-1Tam-01] Development of computational methods for exploring unknown
chemical reactions based on quantum chemical calculations
OSatoshi Maeda Maeda' (1. Hokkaido University)
9:00 AM - 9:50 AM

[B201-1Tam-02] Control of Metal Clusters and Their Application in Energy and
Environmental Catalysts
©Yuichi Negishi' (1. Tokyo Univ. of Sci.)
10:00 AM - 10:50 AM

[B201-1am-03] Targeted Synthesis of Ligand-Protected Gold Superatoms and
Exploration of Their Design Principles
OShinjiro Takano' (1. The Univ. of Tokyo)
10:50 AM - 11:20 AM
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Development of computational methods for exploring unknown chemical reactions based on
quantum chemical calculations (‘Faculty of Science, Hokkaido University, *WPI-ICReDD,
Hokkaido University, *MaDIS, NIMS) OSatoshi Maeda'*?

Ab initio prediction of an unknown chemical reaction has been difficult since one needs to
systematically evaluate the paths of various elementary reactions based on quantum chemical
calculations. To overcome this difficulty, we have developed automated reaction path search
methods based on quantum chemical calculations [1]. In particular, the artificial force induced
reaction (AFIR) method [2] has been developed to enable the on-the-fly kinetic simulation
which predicts products and their generation paths while solving the kinetic equations [3], the
quantum chemistry-aided retrosynthetic analysis (QCaRA) which explores possible reactant
candidates through inverse reaction pathway searching from the target product [4], and
mechanism studies in complex systems [5], as illustrated in Figure 1. In this talk, the
development and applications of the AFIR method will be summarized.

Keywords: Chemical reaction discovery, Reaction path, Transition state, Chemical kinetics,
Artificial force induced reaction (AFIR) method

(A) Fundamental idea (B) On-the-fly kinetic simulation
Induce a transformation by a virtualforce HCHO, 2HCOOH, CH.NC
Flr,g) = E(r,g) + ar,g 298.15K, 1 hour, B3LYP | AFIR
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. + Graph theory
?
@ |ieait7M’ + Chemical Kinetics

Barrierless
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Constructvarious structures Providea reaction path network

F(ryg) = E(rg)

I by applyingthe virtualforcein including all possible products and
e appropriateways like Lego their generation paths
Maeda, S.; Morokuma, K. J. Chem. Phys. 2010, 132,241102.; Recentreview: Maeda, S.; Harabuchi, Y. WIREs Comput. Mol. Sci. 2021, 11,e1538.
(C) Retrosynthesis (D) Application scope
Quantum Chemistry-aided Retrosynthetic Analysis T Local (limited) search algorithms
(QCaRA): Solving the inverse problem in chemistry | [ | for specific applications

» By limiting a bonding pattern

Targetcompound (input): Favorable i h
: : & » By limiting a reaction center
Difluoroglycine (NHZ'\CFZ'COOH) “Drediction” starting » By limiting a bond rearrangement
1.oLN\! S materials
ot N (output)

KA p—
AN oo
o (Meneteesy S Ty, G P Ay
“pN + Chemoinformatics |
A reaction path network by AFIR
starting from the target compound Mita, T.; Harabuchi, Y.; Maeda, S. Chem. Sci. 2020, 11,7569-7577.

Catalysis

Enzyme

Figure 1. An overview of the AFIR method: (A) a schematic illustration of how AFIR induce
a chemical transformation, (B) a conceptual diagram of the on-the-fly kinetic simulation which
generates a reaction path network while solving kinetic equations and predicts possible
products and their generation paths, (C) a conceptual diagram of the quantum chemistry-aided
retrosynthetic analysis (QCaRA) which predicts reactant candidates through an inverse
reaction path search from the target product, and (D) an application scope to complex systems.
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RIS D —FE 72 TR 21T 5 121, B EFERICE SO TR 2 2R B S D
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IR TH D728, 1RO EREFHFEICESS NI, T K27 —D7 7
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TANTLFHEE (AFIR) %2 W T & 72[2], AFIR (5 TlE, B O ER 12
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TWh, YOINALThYRNBL, ARG, KFEHEE, ARG RE, e ofE%
MHOTUIHMICEH TE 5 Z &2, AFIRIEO#RATH S, AFIR E%x, 15723
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AFIR 1%, ROSICEET 2R FHAEET 27 L, SHEZOMRE AT 2 &
T, 2L T 100 JBALLEDN B 2R MR ~B T 5 Z EBAEETH H[5), YL RizD
W, AFIR VEO 2R % Figure 1 137, G ClE, S THISORERZ 01,
AFIR {EOBFE IR, BEI O, B OBEIZHOWTERT D,

1) Systematic exploration of the mechanism of chemical reactions: The global reaction route mapping
(GRRM) strategy by the ADDF and AFIR methods. S. Maeda, K. Ohno, K. Morokuma, Phys. Chem.
Chem. Phys. 2013, 15, 3683-3701.

2) Communication: A systematic method for locating transition structures of A + B — X type
reactions. S. Maeda, K. Morokuma, J. Chem. Phys. 2010, 132, 241102 (4 pages).

3) A reaction path network for Wohler's urea synthesis. Y. Sumiya, S. Maeda, Chem. Lett. 2019, 48,
47-50.

4) Discovery of a synthesis method for a difluoroglycine derivative based on a path generated by
quantum chemical calculations. T. Mita, Y. Harabuchi, S. Maeda, Chem. Sci. 2020, 11, 7569-75717.

5) Exploring paths of chemical transformations in molecular and periodic systems: An approach
utilizing force. S. Maeda, Y. Harabuchi, WIREs Comput. Mol. Sci. 2021, 11, e1538 (23 pages).
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Structure Control of Metal Clusters and Their Application in Energy and Environmental
Catalysts (Department of Chemistry, Tokyo University of Science) Yuichi Negishi

Metal nanoclusters (NCs) are one of the leading targets in the study of nanoscale materials.
I have been continuously studying such metal NCs while changing my own interests and
thereby research topics according to the development of this field and the global situation. In
recent studies, I have worked on the establishment of flexible and precise techniques for
controlling ligand-protected metal NCs and the creation of highly functional energy and
environmental catalysts using them. This presentation summarizes my recent studies on such
metal NCs. Through this presentation, I would like to talk about my motivation for each
previous subject, what type of research I want to perform for each subject in the future, and
how I consider the outlook of the field.
Keywords : Metal Cluster; Precise Synthesis; Structures; Photocatalysts; Fuel Cells
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Targeted Synthesis of Ligand-Protected Gold Superatoms and
Exploration of Their Design Principles

(Graduate School of Science, The University of Tokyo) OShinjiro Takano
Keywords: Ligand-Protected Gold Clusters, Ligand-Protected Gold Superatoms,
Superatoms, Electronic Structures, Geometric Structures

Ligand-protected gold-based clusters [AuM,L.]" (M = Group 8, 9, 10, and 11
elements; L = phosphines, thiolates, alkynyls, and halides) are attractive building units of
nanoscale materials since they exhibit specific properties and can be treated as stable
compounds under ambient conditions. In addition, these clusters having gold-based
superatoms in their core mantles provide us with an ideal opportunity to establish the
structure-properties correlations within the framework of the superatomic concept.'™
Although increasing number of ligand-protected gold superatoms has been obtained by the
conventional synthetic methods based on chemical reduction of the corresponding metal
complexes, there is much room for improvement in terms of targetability and selectivity for
their synthesis, and
controllability for their
properties. To tackle the
problems, we have focused
on two things: (1)
development of an
efficient synthesis method
using pre-formed
superatoms as  starting H

materials; (2) controlling
the electronic structure of
superatoms based on a
simple design principle.
Our ultimate goal is to add
a new dimension to the
periodic table by
considering the superatoms

Na Mg
K /Ca/Sc Ti V Cr Mn Fe
Rb Sr| Y 'Zr Nb Mo Tc Ru

Cs Ba/ La Hf Ta W Re Os g TI Pb Bi Po Al Rn

Fr /Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Cn Nh FI| Mc \lLv Ts Og

Atoms

Fig. 1. A new periodic table based on the gold-based
superatoms. Reprinted from Ref. 4 with permission. 2021

as artificial elements at the
nanoscale (Fig. 1).

American Chemical Society.

1. Development of targeted synthesis method of superatoms with atomic precision
Phosphine-protected oblate clusters [MAug(PPhs)s]*" (MAus; M = Au®, Pd, Pt) are the
prototypical example of 6e superatom and these can be easily synthesized in a gram scale.
We have revealed that these superatoms are good starting materials for the
atomically-precise transformation reactions; MAus exhibited a variety of reactions,
including core-growth,’ ordered alloying,®® surface modification,” and dimerization'® by the
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action of hydride (H") as an initiator (Fig. 2). The key of success is the role of hydride; it
behaves like a two-electron
donating dopant and the
resultant  hydride-doped

superatom possesses a high e ) Surface
nucleophilicity ~ towards » /(PPMC” WA pa Py modification

alloying

coinage metal complexes. _H‘ NaBH, I—éydrlde
The most notable reaction g g
3 +2AuC| +16Au*, 18RS~
is the dimerization of two A \
: [HPdZ,Au,(PPh,),CLI
superatoms since the S o 1ch .
targeted synthesis of an Ordered . e my MAU(C=CR) -

anisotropic structure has
been quite difficult so far.
This  novel  synthesis ,
method open a new avenue MAD RGPPSR, e
to synthesize a multimer of
superatoms  with  good
targetability.

/HMAu (8e) \

” —H*, —2Au*
= +8Ag'6RS"

Fig. 2. Atomically-precise transformation reactions of gold
superatoms by hydride doping.

2. Exploration of the design principles of gold superatoms

The physicochemical properties of gold superatoms can be modulated by the size,
composition, and surface protecting motifs.* This is mainly because of the change in
electronic structure of the superatomic core; the absolute energy and the energy gap of
superatomic orbitals are changed by the above factors. In order to establish a simple guiding
principle to control the electronic structure, we have examined the primitive and deformed
jellium model to understand the properties of superatoms. In the jellium model, heterometal
dopant provides different formal charge from gold. This causes a change in attractive
potential of the valence electrons, giving an energy shift in superatomic orbitals. We have
systematically synthesized a variety of doped superatoms™'™" and the model can
qualitatively explain the tendency. This means that the properties of superatoms can be
intentionally designed by the simple guiding principles.

1) H. Hakkinen, Chem. Soc. Rev. 2008, 37, 1847. 2) H. Hirai S. Ito, S. Takano, K. Koyasu, T.
Tsukuda, Chem. Sci. 2020, 11, 12233. 3) T. Omoda, S. Takano, T. Tsukuda, Small 2021, 17,2001439.
4) S. Takano, T. Tsukuda, J. Am. Chem. Soc. 2021, 143, 1683. 5) S. Takano, H. Hirai, S. Muramatsu,
T. Tsukuda, J. Am. Chem. Soc. 2018, 140, 8380. 6) S. Takano, H. Hirai, S. Muramatsu, T. Tsukuda, J.
Am. Chem. Soc. 2018, 140, 12314. 7) H. Hirai, S. Takano, T. Tsukuda, ACS Omega 2019, 4, 7070. 8)
S. Takano, T. Tsukuda, Chem. Lett. 2021, 50, 1419. 9) S. Takano, S. Ito, T. Tsukuda, J. Am. Chem.
Soc. 2019, 141, 15994. 10) E. Ito, S. Takano, T. Nakamura, T. Tsukuda, Angew. Chem., Int. Ed. 2021,
60, 645. 11) H. Hirai, S. Takano, T. Nakamura, T. Tsukuda, /norg. Chem. 2020, 59, 17889. 12) M.
Suyama, S. Takano, T. Tsukuda, J. Phys. Chem. C 2020, 124, 23923. 13) S. Takano, H. Hirai, T.
Nakashima, T. Iwasa, T. Taketsugu, T. Tsukuda, J. Am. Chem. Soc. 2021, 143, 10560.
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HHEEHESIERICE D CESFRIGCIZCET 2
(RTARWHEIET) OkiF

Research on Polymer Reactions Based on Dynamic Covalent Chemistry (Department of
Chemical Science and Engineering, Tokyo Institute of Technology) OHideyuki Otsuka

By precisely controlling the polymer reactions, the structure of the polymers and their related
properties and functions can be changed after polymerization. In this research, the concept of
"dynamic covalent chemistry" based on exchangeable covalent bonds was introduced to
polymer reactions to demonstrate the desired transformation of polymer structures and the
development of innovative synthetic methods for polymers that are difficult to synthesize
directly. Furthermore, self-healing and remolding of cross-linked polymers and
mechanochemical reactions of various polymers have been achieved based on dynamic
covalent chemistry.

Keywords : Polymer Reactions;, Dynamic Covalent Chemistry;,  Self-healing;
Mechanochemistry; Mechanochromism

BHE DT O~ REEITEARMICHGRIRE SN DD WINZ L TEANGZ
HE L, rEEOEmD 2B ICERT 20N EEFE SN TE I, LrLRRE, &5
FEOG (R & HAREREE T 2% 08) 28 ICHIBI T X, Eakicma+
DG L . ZHITESSPMERBEZZE R 5 Z L3 TE, IRIKWVERAHIFTE 2,
DT N—7Tlid, HHCROMAFREE IS S BRI RGLTE ' OB AT 2 m5
FROSIZHA L (Figure 1) . #& & DA 2 BUS 2RI U725 T 0O B AL S0
ELEE A A NREE R S F OB R G A B LT 2, S 61T, BOEEERED X
TIFRISEME R F ORGHT B R L, MEHMESE - @0 FALR BRI D8 - 72 it se
R 2 PR L 72, AGRE T, —EOMFEERICE L T TREONAEZ TOISHNT T 5,

& ST i ;% D B @ e

Alkoxyamine _S___Ar .Se__ .
S R Se Diarylbibenzofuranone Tetraarylsuccinonitrile  Difluorenylsuccinonitrile
Diels-Alder adduct

: ® ©.5 @ o

Aryldisulfide  Alkyldiselenide
)
TEMPS dimer Diarylbibenzothiophenonyl  Diarylbiindolinone Non-symmetric unit Functional peroxide

o] R

Figure 1. Examples of dynamic covalent linkages used in the present research on polymer reactions

based on dynamic covalent chemistry. The cleavable bonds are labelled in red.
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1. BRFREDBELRBROBE . FRATFAMELS ST U0 VR TEET %
IR A 2 @m0 TEETICH AT 2 & T RE AR AT EES < @mm FRUSIC
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YRR & BARRBRBICRIE T TRy FRISHET S5 Z &2 A LT,

2. EEEGRA’R#LES, FOEMERERME: —“EHEGLATLIZRKRELGSRS
S (REafnARY =27 )v) EEHEERES T (R 72z y) ZHWTAHL T
A VA BB ANCHES  EHRESZATO WS N6 D~ VT 7 ay 7 LES
KT o X AILEGROBR G U R LTz, & b7z LEAIRO KBRS %
17952 LT, FHPIZZ AT AREER DB LTEAR ) ZF Lo~ EBHTX 52 LR
L7 E60, RIRILHEDORY A4 VT L v EARES T & O FEHEZHR G S FEH,
L. A I~ 2AHEEOESFZRA LBkt B o mTRert 278 LT,

3. BREE N F NOHCEBERLBERBMEMAS: RAPTTHLEETL 7 U L%0
BRAER G 2=y FEBFE L, BESFTISEAT D Z & Tl OLF R G
FCIEIFRBALRWE CEEESCHBIEEZ 5 TE 22 LR Lic, I ¥ A
7 VO RTEIR G Ry F DOBAE « BE IS B IR D HBTRY TR 2 457,

4. AZMRFHTUM LERET S NERERSSFORFE: 7 UV ko8

A=y NO—N, NFRRBRIC K > TRFICE—RT 5 Z L 23R LT,
SOICERTFEBPICEAT S Z & T NFARIEICE Vo PICRET DTV

VHSRDEBREOCITER T 5 AR A T 7 7 m I AL a2BT 5 2 LIk L,

SIS DR & BT A B IIRRES KD RO O ERALZ IR LT,

BIED X512, BEASTREO L LT SHABMIARK A LR LIe#s TR
EROMEE FR LT, 85 FOMEEROB, BT, BN T0HLER, BEH
FORMIG, IEHOTHRLAR E, DTG FTRE CRL - RARRIER % KB 57
o D EE IR HAR L 72 BRI DI,

BHE . KA EDDICHI T DRV WE R FEREE B L ORERE
DEERRIT O X E#H = LET, RO T, SGIRPA R A se & whish 4. N
IFEFTRORF SR HEME 7" 1 77 F A IST ARt AEF I, IST BIK AR & SUHEdE
FE(CREST) b OMBIIXRIZEI VITONT-H DO THY JEHOBEEZRLET,
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SRAHEEROBAT - HTEAKORER
(BRPeT '« JST & X 80F2) A e t?

Development of Polymers and Molecular Assemblies with Two-Dimensional Structures
(‘Graduate School of Engineering, Osaka University, >JST PRESTO) Fumitaka Ishiwari'

Most of reported conventional organic polymers and supramolecular polymers are one-
dimensional entities. In this context, polymers with two-dimensional structural are expected to
exhibit unprecedented properties and functions. Recently, we have developed the (1) 2D
molecular assembly by tripodal triptycene motifs and (2) new ladder polymers with 2D
conformational flexibility. In this paper, the details of synthesis and properties of these two
polymeric materials with 2D structure will be described.

Keywords : 2D Material; Self-Assembly; Ladder Polymer

ARER D FIL, —AROIARBAICL D E /) ~—2 = FDVEE Sz — Kook Ot
ROFTHY AR TFORCEBICIVEREINIBS TR v—bZDIFEAL
N7 7 AN=RTF 2 =T EO—RIROMEERTH LN, Zhb@ma+ - RS
EA Bt DR IT A 1) b S, TRGTIZRIEIE A R 7o 5 2 & 03 T & TR e
PRRE 2 FF DM B ORI IR 2 L HIF TE 5, AL TIE, HE LDV MATE
e R RO T ST EREEOBRFRICE T MR OV THEEKT D,

(1) #HEFRD - RTECESFAREICTIZHE N TFEUORFEF—TDRK
ELZHE RN TFEUERBREERICHL OB FORHE

EHEOIX, IR HCES LN RO T E Y 2 — VORI EZ B L, “HeH7
O N_RIEEEFO N TFRv oD, 1,813 00, b LXK L8 NITREH T L F LIS T
F— VAN LFEER TR Y 7T 36 (X lace) 2B LR, =k
PTERITHEEDPHAEBEA LT ZRITEDO AN RAFH T Ty 7280 W
ELCEHED TR 7 < ZIRGCERAZBEFEDH Z N TE 5, “JHR NY 7T &
VOB CEAEEN IO TEL L T3 U OB A ST &M O 1 D
I Co DD @ ®)7
REBOSTEE ol
MzZEANLTHIA
ko B EALEE f
NEFESOZ LB R s

Self-
Assembly

q\

Supramolecular Scaffold

L7z (K1) ¥, i, T A Adsorpiipn [N
SR LY S F L
HS SH Molecular Tripods

tro@EnstrRS P 0
E L TCOMRRIZ, &
5T DRERE 5 &
LCHRIAH LI
LREREIND (X
1d), = o=~

(d) Tripodal Triptycene-Appended Polymers

Highly-Ordered
“2D+1D” Structure

R =H, OMe, OC12Hzs, etc.

Fig.1. Self-assembly property of tripodal triptycenes.
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Fig.2. Structures and properties of DACO-containing ladder polymers.
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References: [1] F. Ishiwari, ef al., Chem. Sci. 2018, 9, 2028 (review). [2] N. Seiki, et al., Science 2015,
348, 1122. [3] F. Ishiwari, et al., J. Am. Chem. Soc. 2019, 141, 5995. [4] F. K.-C. Leung, et al., J. Am.
Chem. Soc. 2016, 138, 11727. [5] F. Ishiwari, et al., ACS Macro Lett. 2021, 10, 1529. [6] F. Ishiwari, et
al., J. Am. Chem. Soc. 2019, 141, 5995. [7] H. Ogiwara, et al.,Chem. Commun. 2021, 57, 3901. [8] F.
Ishiwari, et al., ACS Macro Lett. 2017, 6, 775. [9] K. Inoue, et al., Polym. Chem. 2020, 11,3690. [10] F.
Ishiwari, et al., Asian J. Org. Chem. 2021, 10, 1377. [11] K. Inoue, ef al., ChemNanoMat 2021, 7, 824.
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A1 CMOS £IREIIBEEKT 5
=fEEE - ARECEMEBERIBHADRH

(HOKPBEHTHEIE '+ JST CREST?) ORIAM 7 12

Development of High-performance, Highly Stable and Solution-processable Organic
Semiconductors for Organic CMOS Integrated Circuits (‘Material Innovation Research Center
(MIRC) and Department of Advanced Materials Science, Graduate School of Frontier Sciences,
The Univ. of Tokyo, *CREST, JST) OToshihiro Okamoto,'?

The development of practical organic semiconductors (OSCs) for OFETs paves the way to
next-generation organic-based electronics. Toward this goal, OSCs should meet the following
requirements: 1) high carrier mobility, 2) high chemical stability, 3) appropriate solubility in
organic solvents for solution processes, and 4) thermal durability for device usage environment.
Our group has demonstrated a unique and innovative molecular design strategy for p-type and
n-type OSCs. For p-type OSCs, conceptually new bent-shaped m-cores introduce effective
intermolecular orbital overlaps between the prominent sulfur atoms and suppression of
molecular vibrations by their shape, leading high carrier mobility. Furthermore, suppressing
intermolecular vibrations should also contribute to the thermal stability of the aggregated form
and high thermal durability of the device. For n-type OSCs, newly developed nitrogen-
containing perylene diimides, BQQDIs, realize effective intermolecular interactions via multi-
site hydrogen bond and resulting high performance such as high mobility and high thermal
durability. Thus, high performance p-type and n-type OSCs could realize high-end organic
electronics such as CMOS logic circuits.

Keywords : Organic Semiconductors; High Carrier Mobility; Single Crystalline Thin-Film;
Solution-Process, Band Transporting Materials
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1) J. Am. Chem. Soc., 2020, 142, 9083-9096. 2) Sci. Rep., 2019, 9, 15897. 3) Sci. Adv., 2018, 4,
€aa05758-1/7. 4) Adv. Mater., 2014, 26, 4546-4551. 5) Adv. Mater., 2013, 25, 6392-6397. 6) Sci.
Adv., 2020, 6, eaaz0632. 7) Acc. Chem. Res., accepted.
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AE/ —HIIDRIZL S PBT/PC £ EHGEEMRES/-7A1DH
FETEL

CRUYD O/ B2 - A Jafst ! - faf et B Hifd ' - %S h—RR!
Development and Industrialization of PBT/PC Co-Continuous High-Performance Nano-Alloy
via Spinodal Decomposition ('Toray Industries, Inc.) O Sadayuki Kobayashi,! Hideki
Matsumoto,' Hideo Matsuoka, ' Sadanori Kumazawa,' Shinichiro Ochiai'

We have developed the new polymer alloy technology which involves a special additive and
two-phase morphology at the nanometer level. We created the new material by mixing
polycarbonate (PC), which has superb impact resitance, with polybutylene terephthalate (PBT),
which offers high resistance to chemicals like gasoline. PBT/PC blend in the melt-extruded
under highly shere rate were shown a high level of connectivity between both phases and
spacing of the phases at the nanometer level. It is possible to make the high-performance alloy
with outstanding high-speed puncture impact strength, chemical resistance, flowability, and
heat resistance. We consider that those characteristics derive from nano ordered co-continuous
structure. We started to market high-performance alloy for use in automobile parts, electrical
and electronic components and other injection molding applications.

Keywords : Spinodal Decomposition; Co-Continuous Structure; Nano Ordered; Melt-flow
Induced Miscibility; High Shere Rates Melt-extruder
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AT B WAL, WA, WIME, BN e & ORI 2 TRIEAC & O -3k Bl o 52
BLSRIRE & 72 o T,

1) Structure Development via Reaction-Induced Phase Separation in Polymer Mixtures: Analysis of
Early- and Late-Stage Demixing and Computer Simulations at Non-Isoquench Depths. S. Kobayashi, K.
Nomura and T. Ougizawa, J. Macro. Sci. Part B: Physics. 2016, 55(3), 229.
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[B101-1pm] Award Presentations, Special Lectures
Chair: Kumi Yoshida, Kenichi Goto
Wed. Mar 23, 2022 1:00 PM - 2:30 PM B101 (Online Meeting)

[B101-1Tpm-01] Improvement of Safety on Academic Activities of Universities and
Institutes by Collaboration — Prevention of Chemical Hazards during
Research and Education
OShizuaki Murata' (1. Nagoya University)
1:00 PM - 1:30 PM

[B101-1pm-02] Development of Experimental Materials and Promotion of Inquiry-
Based Study of Science.
OMasatada Matsuoka' (1. Fukuoka Univ.)
1:30 PM - 2:00 PM
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REFBNIC L S IEZRBOFHME L LEEDOR L
(K A% F G

Innovation in Sustainability and Safety of Chemical Experiments through Inter-university
Collaboration  (Nagoya University) Shizuaki Murata

The speaker attended to improve sustainability and safety of educations and researches using
chemical substances at universities based on the characteristic risk growing mechanism that
was made clear by analyses of accident reports. The improvement consisted of sharing
innovative activities on health and safety managements as well as environmental protection
with various universities in local and global scales.

Keywords: Accident; Chemical Risk; Occupational Health; Safety Education; Safety
Management
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Development of Experimental Materials and Promotion of Inquiry-Based Study of Science
(Faculty of Science, Fukuoka University)
(OMasatada Matsuoka

I have been continuously working on the development of teaching materials for chemistry
experiments for junior high school and high school classes. I think it is important for the
teaching materials to be safer than the conventional ones and to have features to increase
students' interest and concern. In addition, as the chairman of the organizing committee for the
research presentation of science club activities, I support students who are interested in science.
In this lecture, I will introduce some examples from my achievements in developing these
teaching materials and supporting students' research activities.

Keywords : Experimental Material; Inquiry-Based Study; Science Club Activities
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[B201-1pm] Award Presentations, Special Lectures
Chair: Atsushi Shimoyama, Yasuhiro Kajihara

Wed. Mar 23, 2022 1:00 PM - 3:10 PM B201 (Online Meeting)

[B201-1pm-01] Radical-based cyclizations during natural product biosynthesis
ORichiro Ushimaru' (1. Grad. Sch. Pharm. Sci., The Univ. of Tokyo)
1:00 PM - 1:30 PM

[B201-1pm-02] Synthetic study of sugar-containing compounds on the basis of
orthogonal transformation reactions
OKazutada lkeuchi' (1. Faculty of Science, Hokkaido University)
1:30 PM - 2:00 PM

[B201-1pm-03] Development of small-molecule ligands to regulate proteins based
on thermodynamics and kinetics
OSatoru NAGATOISHI" (1. The Univ. of Tokyo, IMSUT)
2:10 PM - 2:40 PM

[B201-1pm-04] Development of oligonucleotide-based mimetics of growth factors
and their application as chemical tools.
ORyosuke Ueki' (1. The University of Tokyo)
2:40 PM - 3:10 PM
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RAVESHKICE DT OHILRILBERDORE & A IERNT
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Enzymatic radical-mediated cyclization reactions in natural product biosynthesis (' Graduate
School of Pharmaceutical Sciences, The University of Tokyo) ORichiro Ushimaru'

Most medicinal natural products contain cyclic structures that are essential for their
bioactivities. However, how structurally unusual cycles are formed during natural biosynthesis
has not been fully examined. To better understand the cyclization mechanisms in nature, we
recently investigated several biosynthetic pathways of complex secondary metabolites such as
albomycins, belactosins, hormaomycins, and scopolamine. It is demonstrated that the key
cyclization steps during the biosynthesis are catalyzed by enzymes via radical mechanisms.
Keywords : Natural product biosynthesis, Cyclization; Enzyme mechanism
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1) Ushimaru and Liu, J. Am. Chem. Soc. 2019, 141, 2211.
2) Ushimaru et al., Angew. Chem., Int. Ed. 2020, 59, 3558.
3) Ushimaru et al., J. Am. Chem. Soc. 2018, 140, 7433.

4) Ushimaru et al., J. Am. Chem. Soc. 2019,141, 1062.

5) Shimo et al., J. Am. Chem. Soc. 2021, 143, 18413.
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Synthetic study of sugar-containing compounds on the basis of orthogonal transformation
reactions (' Faculty of Science, Hokkaido University) OKazutada Ikeuchi'

Bioactive natural products often contain sugar moieties. To synthesize such natural
products, the development of efficient methods for converting a specific functional group into
another function group among multiple hydroxy or its similar groups is required. Bearing this
concept, namely, the development of orthogonal transformation reaction in my mind, I studied
1) the synthesis of ellagitannins, e.g., mallotusinin, with sugars and phenols, 2) the versatility
of the p-methylbenzyl (MBn) group as an alcohol protecting group, and 3) the development of
a novel glycosylation reaction triggered by the cationic Au (I) catalyzed activation of the
propargyl group introduced to the O-2 position of glucose. The details of these studies will be
described in my presentation.

Keywords : orthogonal transformation, ellagitannin, p-methylbenzyl group, glycosylation
reaction
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1) (a) Eur. J. Org. Chem. 2020, 2077-2085. (b) Chem. Eur. J., 2020, 26, 16408—16421. (c) Chem.

Commun., 2020, 56, 3991-3994. (d) Org. Lett., 2020, 22, 6729-6733. 2) (a) Org. Lett., 2019, 21,
6638-6642. (b) Chem. Lett., 2020, 49, 1034-1037. 3) Synlett, 2021, 32, 817-821.

© The Chemical Society of Japan -B201-1pm-02 -



B201-1Tpm-03 BAlLES E102EFES (2022)

BRNZEFIVEERZERE L-EREZHIET SEDF AV
NOJEE

CRRERMF ' - EFREEN Y ORMA B2

Development of small-molecule ligands to regulate proteins based on thermodynamics and
kinetics ('The Institute of Medical Science, The University of Tokyo, *National Institute of
Biomedical Innovation) OSatoru Nagatoishi '*

The design of small-molecule compounds that can specifically regulate the function of target
proteins still holds great promise in the development of life sciences and medical applications.
Thermodynamic and kinetic analyses are effective analytical methods that can describe specific
physicochemical features of the interactions of biological macromolecules. I hypothesized that
we could utilize these physicochemical methods to obtain small-molecule compounds with
novel control mechanisms by selecting the quality of the binding. To test this hypothesis, I
attempted to search for and identify small-molecule ligands that can precisely regulate the
function of target proteins by physicochemical analysis. As a result, we succeeded in obtaining
promising small-molecule ligands that inhibit the function of the target protein in cells and a
mouse model, even though the compounds do not have high binding activity.

Keywords : Small molecule screening, Thermodynamics, Kinetics, Drug discovery; Protein
regulation
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1) A. Senoo, et al., Commun. Biol. 2021, 4, 1041.

2) C. Yoshimura, et al., J. Med. Chem. 2021, 64, 2669-2677.

3) K. Yoshida, et al., Biochemistry 2019, 58, 504-508.

4) S. Nagatoishi, et al., Yakugaku Zasshi 2018, 138, 1033-1041.
5) S. Tashiro, et al., ACS Chem. Biol. 2018, 13, 2783-2793.

6) A. Senoo, et al., Chem. Commun. 2018, 54, 5350-5353.

7) K. Nakano, et al., Sci. Rep. 2015, 5, 15337.
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Development of oligonucleotide-based mimetics of growth factors and their application as
chemical tools (Graduate School of Engineering, The University of Tokyo) Ryosuke Ueki

Among the many biomolecules, protein is perceived as a central player in the living system
that features various functional and structural features. Therefore, designing functional
surrogates for bioactive proteins is an important challenge in the field of chemistry. In this
presentation, the development and application of growth factor mimetics based on DNA
aptamers, which are functional nucleic acids with target molecule recognition ability, will be
discussed.

Keywords :  Aptamers, Receptors, Agonists, Regenerative medicines
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1. M. Akiyama, R. Ueki*, M. Yanagawa, M. Abe, M. Hiroshima, Y. Sako, S. Sando*Angew. Chem. Int.
Ed., 2021, 60, 22745.
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Commun., 2021, 57, 5969.
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Development of External Stimuli-responsive Dynamic Molecular
Materials with Optical and Mechanical Functions

(RIES, Hokkaido University) OYuna Kim
Keywords:  Chromic = Molecules, Dynamic = Molecular = Materials,  External
Stimuli-responsive

The development of chromic molecular systems whose optical properties change in
response to external stimuli such as light, heat, electricity, and pressure has been a core
issue in the field of information transmission and display, as well as in the construction of
molecular systems that imitate the structure and function of living organisms. While
research has been conducted on the creation of light-driven artificial molecular motors and
multiple response-multiple output systems, major challenges are still ahead regarding
control over dynamic and autonomous functions. In this presentation, the focus is on the
dynamic functional molecular systems as well as their triggering processes. Responsive
behavior will be illustrated based on a new chromic molecular system with a highly
functional response system or additional functions by appropriate molecular design. The
flexible controllability of their optical and dynamic functions will be introduced such as
chiral molecular switches with photoresponsive mechanical functions, molecules that can
activate photopolymerizability by mechanical stimulation, and multi-functional
electrochromic molecules.
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Boron-Based Monomer Design for Overcoming the Synthetic Limitations in Chain-Growth
Polymerization (Graduate School of Engineering, Kyoto University) OTsuyoshi Nishikawa

Vinyl polymers are typically synthesized through chain-growth polymerization of
corresponding vinyl compounds. The side chain structure critically affects the polymerization
ability, and it limits the accessible polymers in conventional polymer synthesis. This
presentation deals with the boron-based approach for overcoming such synthetic limitation.
Alkenyl boronates exhibited high radical (co)polymerization ability, affording the vinyl
polymer bearing boron attaching to main chain. The C-B bond cleaving side-chain replacement
in post polymerization transformation gave the conventionally inaccessible polymers such as
poly(a-methyl vinyl alcohol)s and poly(vinyl alcohol-co-styrene)s. Furthermore, lewis acidity
on polymer main chain effectively activated the neighboring monomer unit, resulting in the
development of polymer catalyst based on the cooperation of side chains. These results suggest
that utilization of boron can open a new avenue in chain-growth polymerization chemistry.
Keywords : Boron; Radical polymerization, Controlled Polymerization, Polymer Reaction
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1) Nishikawa, T.; Ouchi, M. Chem. Lett. 2021, 50, 411.

2) Nishikawa, T.; Ouchi, M. Angew. Chem. Int. Ed. 2019, 58, 12435.

3) Makino, H.; Nishikawa, T.; Ouchi, M. ACS Macro Lett. 2020, 9, 788.
4) Kanazawa, T.; Nishikawa, T.; Ouchi, M. Polym. J. 2021, 53, 1167.

5) Makino, H.; Nishikawa, T.; Ouchi, M. Chem. Commun. 2021, 57, 7410.
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Development of ri-Electron Molecular Architectures Based on a Novel Catalyst-Free

Click Reaction
(Molecular Design and Function Group, NIMS) O Atsuro Takai

n-Conjugated compounds are one of the most significant functional materials in organic
electronic and optical devices. However, the development of n-electronic molecular materials
often involves enormous difficulties in the multistep syntheses and purification processes to
remove byproducts, impurities, and metal catalysts. In light of these remaining difficulties, we
have recently been focusing on a catalyst-free quantitative reaction, the so called click reaction,
of ethynyl or vinyl groups appended to electron-accepting n-conjugated molecules with various
amines (Fig.1). In this presentation, I will show facile and atom-economical methods to prepare
unique m-electronic molecular materials, such as near-IR absorption/emission dyes and
inorganic substrates functionalized with n-systems, based on the novel click reaction.!'!

Keywords: n-Electron Molecular Architectures; Catalyst-Free Click Reaction; Electron
Donor-Acceptor, Hydroamination; Molecular Assemblies

7 & OENTE IR X ONFERIREZ TG LTz o B RHMEHE, A~ 1
7 ha=7 AEIF U ETHAEMEIRBICE WD THLER I MEREO 2 TH D,
L)L, n BFRMEIOREOYMEL 5| & T 720I12iE, o B OILESCEIRED
RN LB 72 AR EOSEMES S, £70. < O%E. REOAEIELEL DM HIK
WRF RN PBRBAMORE R T 2249 L 0o 2RELH 5,

For L, T, BFANE o S FICEM LRIk SE (Trx o BLO
TN AT BN, IBRZRSE T BARMEE T 100%|2 3TV TS
T HFULVRAIE Y Uy D /it
ZRM L (Figl)., A%£T I 5 ‘;Ffﬁ -

X, Z oM B O 1 s+ ofl _3!:!25 + HN = -—,ﬁm R
Fismicks e W s d I

"

BRI HFCDIE AR MerRTRBMEn 3D
I - FCHPEL, @RUUILIESH: R_;;;H .,_;;:. W ¥

EBtogIk & . FDREZIR~T,

D ABR~EFNBEIN-RAERT TEFRSFHEOIORATYTER 2
YL 42K (NDI-PDI), P47 hturat’a—/L (DPP), XUV FTIOT V) —

)V (BTZ) EWoT-ffx pE S miMEn Ry FIZEAN LTz T = (-C=CH) »®

TV EEIRTRIGT D2 ENbolz (Figl), ni& o LIEHET I LD

© The Chemical Society of Japan -B101-1vn-03 -



B101-1vn-03 AX{b2a B10255E2 (2022)

FOGHEFEEENT, 7 %5510 LUMO #fr ks L= F = LKu 7' 12 kO NMR 47
SANTT MEEBWHBEZ R LTz, O T I AHINEIE, B RF—E0 (7
R LT T AN (BYRAME B AAT D0, KERSTNER
BENWRIN S A2 R UT-, BRI PDI O 7 F LT 2 v APIMRIL ., SRS R O (4
max = 799 nm) BLUHEN (A max=860nm) ZR"T Z &N o7z,

@ FEUEFIOH—LTHAHEBRSFRIR—BSIUVBEECSERAMHORIRK @

TF = VEEET TR, B =L ((CH=CH,) % E#5 L7 NDI<°PDI &, iEFn
R, AT I EERNICE Fa T 2 JALERNETTT 5 Z ERbho T,
oV A 2O A LT n T LY SOTIVvYvh—
TIVERSSED L, NDI & E8ICE k '
oAV d~v—BLORI ~—nNESN
oo o, RISTHELNTZ PDL OT I
Y 5y )1 £ NNl NV R0 P il B L1122y ) s )
ELE L EEREN R L (BTICR
1.8%035 69%), ZAUL, 7 X Lo
o kAL L0 TN EHBEE T RE
ot ANRME SN0 EEZ LD,
Z OENIRE OB 7RI, BRI
I LV AIERICHIE T 2 Z &2 Fig.2 b=/ Lz L7 %7
o7 (Fig.2), LTIV OEMBLS ) v 7 O
@ Si/Si0, ERLTO T £ BSFOEZEEN ¥

Si/Si0, bl T H CAERLE Y I (SAM) 2B T 535 v 7V v 7H| (3-
aminopropyltrimethoxysilane) & NDI & OHEfEE 7 U o 7 FOSIZ K0 | Fob iz NDI

EACHENT 5 HE R L, XBEETES i
KX AR b AR TIIED 60% I p v 300 MO
PLEICHS T 2 BECNDI VB TX . H oD Y "‘R\n 1°
BT CTNDL & T oy 7)) v TRl ROES ', <° \° X@u v o RIS
ZO% SAM EERSEAMRELY bEamgc " " "

NDI ZREEMTE 52 ENbhro7- (Figd), é % é x_7 3/ SAM

i
o= F~o0—F~0—3~0—3'~on
o (o]

o
1 1 1 1

7= [ERRD insitu 7V v 7 K EITAE, v A7

AL RoM D G BB 72 U ke e R EREb R R [ susio, |
& om R T O LI A 7 ) v N Fig3 Sifsio, MBS i o~ 0
HaBons L bbhot, x 6425y 7 DIER

[1] A. Takai*, M. Takeuchi*, Bull. Chem. Soc. Jpn. 2018, 91, 44. (Selected Papers)

[2] M. Tan, R. Chrostowski, H. Sanematsu, M. Takeuchi*, A. Takai*, Asian J. Org. Chem. 2021, 10, 918.
[3] H. Sanematsu, Y. Matsushita, M. Takeuchi*, A. Takai*, Chem.—Eur. J. 2021, 27, 934. (Hot Paper)
[4] K. Nakano, H. Sanematsu, Y. Kaji, A. Takai*, K. Tajima*, Chem.—Eur. J. 2020, 26, 15931.
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Chemical Studies on the Structure and Function of Cancer- and Immunity-related Proteins
(Department of Chemistry, Faculty of Science, Hokkaido University) ORui Kamada

Cells respond to various stimuli via the quantitative and qualitative regulation of proteins
involved in signaling pathways and the regulation of the balance among regulatory proteins.
Dysfunction of the regulatory mechanisms of the signaling pathway leads to a variety of severe
diseases such as cancer and immune disorders. In this study, we report the regulatory
mechanisms of structure and function of cancer- and immunology-related proteins, including
tumor suppressor protein p53 and p53-inducible Ser/Thr phosphatase PPM1D.

Keywords :Inhibitor, Tumor Suppressor Protein, Epigenetics, Cell Differentiation, Phosphatase
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1) R. Kamada, T. Nomura, C.W. Anderson, K. Sakaguchi, J. Biol. Chem. 2011, 286, 252-258. 2)
R. Kamada, W. Yoshino, T. Nomura, Y. Chuman, T. Imagawa, T. Suzuki, K. Sakaguchi, Bioorg.
Med. Chem. Lett. 2010, 20, 4412-4415. 3) R. Kamada, W. Yang, Y. Zhang, M.C. Patel, Y. Yang,
R. Ouda, A. Dey, Y. Wakabayashi, K. Sakaguchi, T. Fujita, T. Tamura, J. Zhu, K. Ozato, Proc. Natl.
Acad. Sci. U.S.A. 2018, 115, E9162-E9171. 4) Y. Kozakai, R. Kamada, J. Furuta, Y. Kiyota, Y.
Chuman, K. Sakaguchi, Sci. Rep. 2016, 6, 31993. 5) R. Kamada, F. Tano, F. Kudoh, N. Kimura,
Y. Chuman, A. Osawa, K. Namba, K. Tanino, K. Sakaguchi, PLoS One 2016, 11, e0160625. 6) R.
Kamada, F. Kudoh, F. Yoshimura, K. Tanino, K. Sakaguchi, J. Biochem. 2017, 162, 303-308. 7)
R. Kamada, N. Kimura, F. Yoshimura, K. Tanino, K. Sakaguchi, PLoS One 2019, 14, €0212682
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Development of Dynamic Bionanostructures Based on Peptides

(Graduate School of Engineering, Tottori University) OHiroshi Inaba
Keywords: Microtubules; Tau-derived Peptide; Encapsulation; Peptide Nanofiber;
Propulsion

Peptides are useful building blocks for the development of nanostructures that mimic,
control, and transcend naturally occurring biological supramolecules because of the target
recognition and self-assembly capability by rational design.' We developed and controlled
the dynamic functions of bionanostructures based on peptide chemistry. Firstly, a peptide
that binds to the inner surface of microtubules was constructed to encapsulate
nanostructures into microtubules. Secondly, propulsion systems driven by light-induced
peptide nanofiber growth were developed.

1. Modulation of microtubules by molecular encapsulation using a Tau-derived peptide
Microtubules are hollow @

cytoskeletons (15 nm inner TP: CGGGKKHVPGGGSVQIVYKPVDL
diameter) composed of tubulin

proteins. By combining with
motor proteins, microtubules
are utilized as components of % 28 i
Binding to the inner surface

dynamic materials such as O .
C Tau protein

active matters. Although the

. .. (b) Proteins Magnetic nanoparticles Cyclic peptides
functionalization of the “outer”

N7
surface of microtubules has %
been established, the “inner” ‘

Magnetic
alignment

Structural -

space has not been focused and :” reinforcement r{;o"

there was no method to . . .
Fig. 1. (a) Tau-derived peptide (TP). (b) Encapsulation of

nanomaterials inside microtubules by using TP

introduce  molecules inside
microtubules. We developed a
Tau-derived peptide (TP) from a Tau protein as a binding motif to the inner surface of
microtubules (Fig. 1a).> By using TP, various nanostructures were introduced inside
microtubules to modulate their structures and functions (Fig. 1b).> We found that GFP can
be encapsulated to microtubules by linking TPs and that the GFP-encapsulated microtubules
showed increased length, rigidity, stability, and velocity.* Also, we succeeded in
constructing “magnetic microtubules” that aligned in response to weak magnetic fields with
increased velocity by the formation of magnetic CoPt nanoparticles inside microtubules
using TP.” In addition, TP-based cyclic peptides were shown to stabilize the microtubule
structures by stronger binding to microtubules than TP.® We also discovered that TP binds to
microtubules in living cells.” Through these researches, we developed new design
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guidelines for modulation of microtubules from their inside by using TP. In the future, we
expect the development of microtubule-based materials such as nanodevices and molecular
robots, as well as cell manipulation by controlling intracellular microtubules.

2. Development of propulsion systems driven by light-induced peptide nanofiber
growth
Controlling the movement of

(a)
DNA-peptide

K Peptide nanofiber
conjugate A D

micrometer-sized particles by light
has attracted attention in the field

FKFEFKFE

Photocleavage P I n
amino acid ropul S

dAg

of nanoscience. Inspired by
bacteria that use actin filament
formation for their intracellular
movement, we developed (b)

propulsion systems driven by ‘
light-induced peptide nanofiber %mugag ona

three-way|
growth. UV light irradiation to the s‘,epwvidin!l.y‘%ifj“”"
DNA-peptide conjugate  which 17 -

DNA-peptide

consists of a nanofiber-forming e Y
peptide and DNA connected by a T
. . DELAANES
photocleavage amino aCId results DNA microsphere Photocleavage reaction Asymmetric growth
(Nucleosphere) at light-irradiated side of peptide nanofiber

in the release of the peptide and

subsequent formation of Fig. 2. Propulsion of (a) giant liposome and (b) nucleosphere

nanofibers. By introducing the by light-induced peptide nanofiber growth.
DNA-peptide conjugate into one side of phase-separated giant liposomes, UV light
irradiation induced the local formation of nanofibers on the surface to promote the
propulsion of the liposomes (Fig. 2a).® The directional propulsion of DNA microspheres
(nucleospheres) composed of DNA three-way junctions was also achieved. In this system,
the filled structures of nucleospheres were utilized to promote local nanofiber growth on the

light-irradiated side, resulting in the propulsion with negative phototaxis (Fig. 2b).’

1) H. Inaba, K. Matsuura, Chem. Rec., 2019, 19, 843. 2) H. Inaba, T. Yamamoto, A. M. R. Kabir, A.
Kakugo, K. Sada, K. Matsuura, Chem. Eur. J., 2018, 24, 14958. 3) H. Inaba, K. Matsuura, Bull.
Chem. Soc. Jpn., 2021, 94, 2100. 4) H. Inaba, T. Yamamoto, T. Iwasaki, A. M. R. Kabir, A. Kakugo,
K. Sada, K. Matsuura, Chem. Commun., 2019, 55, 9072. 5) H. Inaba, M. Yamada, M. R. Rashid, A.
M. R. Kabir, A. Kakugo, K. Sada, K. Matsuura, Nano Lett., 2020, 20, 5251. 6) H. Inaba, M. Nagata,
K. J. Miyake, A. M. R. Kabir, A. Kakugo, K. Sada, K. Matsuura, Polym. J., 2020, 52, 1143. 7) H.
Inaba, T. Yamamoto, T. Iwasaki, A. M. R. Kabir, A. Kakugo, K. Sada, K. Matsuura, ACS Omega,
2019, 4, 11245. 8) H. Inaba, A. Uemura, K. Morishita, T. Kohiki, A. Shigenaga, A. Otaka, K.
Matsuura, Sci. Rep., 2018, 8, 6243. 9) H. Inaba, K. Hatta, K. Matsuura, ACS Appl. Bio Mater., 2021,
4,5425.
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RESFORRICED K BRMAR TROFIEAH
GRRALHF) ORF(T. EH

Elucidation of the Inherent Potential of Heavier Main Group Elements Based on the Creation
of Unexplored Molecules
(Institute for Chemical Research, Kyoto University) ONorihiro Tokitoh

The author has succeeded in synthesizing and isolating novel compounds consisting of
elements in various groups and periods without limiting the elements to be studied.
Systematic studies on their structures and properties resulted in the verification of the
similarities and differences among main group eclements. Further expansion to the
construction of extended m-electron systems, transition metal complexes, and small molecule
activation opening new areas including the development of new reactions will also be
presented.

Keywords : Heavier Main Group Elements; Kinetic Stabilization; Multiple Bonds ; Extended
m-Electron Systems; Small Molecule Activation

MR 22 TE AL D TR % T8 A L7 B 70 4 6 SR U ST AL & O AR 2812 55
W, kRx el - JAIOSCEE ST REE 1 [ MesS SiMes  tpt : R = CH(SiMes),
(LHFEDOGH - HEECRE L, Z otk -y | MesS SiMea Tobi R = tou 9

Tbb: R = t-Bu
PED BHEHITFZED S . TCREFIEORELRLE ., A R Bbp: R = H
B ORI T T,

1. BEAMUKETRBSEESOILFEOHEH

BHRABKB T L7720 55V A% VORI YERT XL 2 < OREMLFRED
AR A E L COHARKE, 7tk 7AXF=o g A¥uvo VSR G358
BLEY AL VOGRS LIz, YT rERO&E Br Ar
TG T, WO TORERRAZBRS ) LB LU }#(.EL ‘e=t
T DA - BEEAER L, T OERW —HiES O §¥H§ Ar
D TR RV — YL O T ISR L 7= F5 58 72/1N5) | Ar=Tb, Bbt, Tob
FIEMHALEE AR R LTz,
2. BAMISETRZ S IR ELZTETFROER

VoG8R w2 EnE R THDL NIRRT 7[3]7 VT [Mes
LY DOAR - HEEC RS L, OB RETIZ L VST 57 = A
A TVANBRIOVT =AU EE TN ENWLKE R LTH P
BEL7-, BERTFEANCE DRI A, AL E R OGS Mes*
KOS B RMRAL T DA S L, B AR & AT R wmu*éﬁ
BOnE L=y F& LTOIER KR - MTEE I LT,
3. [KENLT VR = MEEREOLE

TENTFRET - AR LR EN D OR P DOBBEZ L0 T 0 A v (—Al=Al-)
PP CAERABETCHDL Z 2R LTz, BELEZYT VA L, =RV —HE]

© The Chemical Society of Japan -B201-1vn-01 -



B201-1vn-01 AAL2a B1025S452 (2022)

DIRNWTROLUMOIZEE R T 5 mv v b A At - mESHEZ S 6, Wil - W CK$E
7 FOH-HiEGZ UMW - Boe L, XIS T 2887 v I=0U2t RU MeaWE mheR
TH 2712, £, IO TO—M _BNT VI =L (TAILY) —ALEKDERRK
WZHEEI L. £ DALI-PHES O ZEAMEZH G U, IREL I3 E(L R

B 4 R B I i r . R N
T LT e £ _(y Bop Gam W gy e
RN T b s W ’

b AW, Bop [[PUPCYahl Bbp—AI-Pt(PCyj3),

L7,
4. BEZREZE0HHIE T ROILE
MWERMHDBEZRR ChH 12T NV E— L BLOT n—/L & LA AEIEENLD 720
BERILEE L TR - BBET 2 Z LIk L, TNHDO VT =4 v BNEEFEMEE
KT AZLERH L, -7 8ET7 AT VEOAKRIC SR L, Al ORI E
BOGIZ & 25808 L O S ICBHRAIER @Y 7 Mo Atk E R Lz, 3-~
F UL ORIGTIE, FileE Lith) -
TII=T LB THDLT IV

Et
P Et flé—Mes* NP Et-=Et Et~/ =
=2 OFE IR S % 5 Etl|< ~ A—Br—— > Al—Br
Et Et
Et

] \
T 5%, Ny HEHBICRT 5 Li(thf) L Et g
7 VE— VO A A MEE ERE E=Al Ga Et
L7z,

5. EJEHIMBISTERE OFH LEFB AT X B0 FiEMHE

B A R ST R A TR NRE I O SC3EIC L 0 FEA MM E LiE AR A VEA
DDT 5, EFIT, EIEWTETHHTAI=TLL ) v EDOMICHEESE2AT
HIRAT 7 2 VT N~ IS A ARBEIEO R T OMREE o 2 L 2 LBk, Blim O
ANOGHLNT L, ZOFHWOP-AFEANT VX TIT VRO /Iy T2 TEMALT 5
TR, FORKISERM L @ Ny IR EER A LT

L2 EHFEE L m AR SRR RS G A TE L 7e o AT Mes» Al

Tl R AT LT, wed <
6. MERELXHVWRVWEER BEVWEERILEY Db

SARRFEIL(TO) 2B A L 72GeB L USnzx i A ¥ T X B U OKCs & AV 7%
TSN LD A X TRUB U BEPMEEF SN A X TR B =V H Y O AERER
{bFFE L UCTAR - BUBE L 7o, MERRZE(LE 2T T RWE E BN 4G TR T
BT =4 RO EMECIE, B & U COREMEN AT D & A 14k T FE D
etk & ERBAE TR S ERE T =4 e L COFRREZERITMZ, 7 =4
E L TCOBRMKIEIZE DA CLEmCOIMEIOR RIS T 0
TWHZ EERALMI LT, ZOREIE, EkoEmMItH Lot | ¢ g

B e AL OMA R BT A EE AR Ch Y . EoEEKT |
=D — 7 AR A < R T8 B, E = Ge, Sn
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RIEGABRIFERV-BHNES FREHRORE
(BURBEER ) OFREF A |

Development of Dynamic Supramolecular Assemblies Composed of Rigid Cylindrical
Molecules (‘Department of Chemistry, The University of Tokyo) OTaisuke Matsuno'

Carbon nanotubes incorporate various guest molecules to form unique supramolecular
complexes possessing intriguing properties. We have focused on rigid and zn-rich cylindrical
structures of carbon nanotubes and designed a series of cylindrical hydrocarbons. This
presentation reports the construction of various supramolecular complexes composed of
cylindrical hydrocarbons and guest molecules. The unique solid-state dynamics of these
supramolecular complexes are enabled by ultralow friction between the curved-n interfaces.
Keywords : Cylindrical molecules;, Molecular bearings, Carbon nanotubes, Fullerenes, Solid-
state dynamics

A—=RF ) Fa—TIZEOREONEIZT A Ny 20 Al Z & TEEERHE
BFEGRERET 5. SEARITAMEVEE 2R 35, h—RrF ) Fa—T0n—
IR A TH D120, AbFEAEEICES B REm Il S 2o T, Fox
I =R/ Fa—70 METrEFEERMARE EWVWOHEICERL, —&D
{bFHEE L AT D MERS FHEAREE - AL T& 72, KRR TIE, Bilh - &km4s
TG LTk 2 2080 T2 B IROIEE L 2 OEIRN TOEBIZEENC SOV THET 5.
1. RS F OB » EEEEH LB S+ LZEDOBE

— RIS 20 T D RIR G EFE Y T1E, RS EFRS T2 B8RIEET 5 2
& TRRET - AR L7z, FIfER FIE OB i o L& m IC P E N2 Z=M2E N5 2 &
T, A BT REEET 52 N TE T (Figure 1). £ 1nm OZEfLEZHT D
MERDF[M4]> 7 a7 Uk=Lr (4CO) KO 4y 7uaT7 2 hlb=L v
([4]CAY 1%, 77— L Ce LA 111 BAERELT D . ZOSEIT OB
n L EOMIZE < van der Waals FHEA/EHOARICE A DOTHAHAICHEEOLT, &K
HIRE R EIE L 7o T E[AICCITR UK BB/ R S FaT = L AT 5.
H LTI D CH-n KEE G OEBEZ IR TR Cho7c . £, &
AN FELTT7T7— Ly 28K Co 5t Zinl etk >0, ERDOEZR D MEIR
DT D g ) Fa— T MO T8 E SRk BB R E B ST C.

SN “3
2, 4
-
[4]CC + Cgp [4]CC + corannulene [4]CC + Cypp [4]CF +[3]CdC
"van der Waals"  "CH-m hydrogen bond" "van der Waals" "DWNT complex"

Figure 1. Supramolecular complexes composed of cylindrical hydrocarbon and guest molecules.
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2. [3FRT YT OREZRBERNERDFRR

AR D4y FIEBZE POy & DEEETE LIBTOND0NFHTH Y, Z Dl
PRI TH 5. Fex xARBRS -2 WS 2600, BEIENTO 7 A
Ny OO NREEREZ BT 5 [T V7| Lled Z L &% LTz (Figure
2). #&b%rﬁwﬂ%ﬁmEW%J&me YFEERHBEE] &) — /AL THEF
JET DB EERAMEE 2O L AR LB DOTH D, HilZIFE[4]CC &
Coo DR DREIRA, CooldL 213GHz &\ 9 El[Elfii 2 Rmd- 2 L& R L7z, Zofm
HRl A 7 TREARPIBMEEES) L2 TWnh 7. E5IC, EAH/INUE RS T [3]1CPC
ETHE BN IR B FR_T N TR B & B ERPIEME L 2 EEL L,
WBIElL - DO EHRE R 2SN 1 THZ ICb T 5 2 EmEhizt —JF, [4)CC a7
=2y b THEER TV BISERIT, CH- n KFER G OMRERE- TS5 2
ViKd Z & TR CHEIEERT 20+ _XT7 Vo7 et RHELEY E6IC
TANGROZEACIZ L0 BEE ZHIET 5 Z LI BB LT s 210 TR O 22
W OMNREERME ) ZRAT 5 &V B LOEINEEROZRGFEHEZRE Lt 0 LB X
TW5., SHMBES - BAEMBLONBH TOSLRDBEBICENRDL LHFHEL TS

[4]CC = frame Cso rotator

"Molecular bearing"
Hydrocarbon frame (host) + rotator (guest)
Unique dynamics in solid

[4]CC + Cgo [4]CC + C4o [3]C%C + adamantane [4]CC + corannulene
Solid-state Solid-state Solid-state Solid-state [4]CC + pyrene
inertial rotation uniaxial rotation inertial/terahertz rotation uniaxial rotation "Static" in solid
kiot =213 GHz kot =10 GHz kot = 1.06 THz kot = 90 GHz

Figure 2. Molecular bearings composed of cylindrical hydrocarbon and guest rotators.

Kﬁ%ﬁ%ﬁﬁi%ﬁﬁ%k?ﬁ”%fﬁbht%@T#ﬁﬁ%%éiﬁ?%é%
T uf% & LRIBFIEE OB O LV B L B £

1) S. Hitosugi, W. Nakanishi, T. Yamasaki, H. Isobe, Nat. Commun. 2011, 2, 492. 2) T. Matsuno, S.
Kamata, S. Hitosugi, H. Isobe, Chem. Sci. 2013, 4, 3179-3183. 3) T. Matsuno, S. Sato, R. lizuka, H.
Isobe, Chem. Sci. 2015, 6, 909. 4) T. Matsuno, M. Fujita, K. Fukunaga, S. Sato, H. Isobe, Nat. Commun.
2018, 9,3779. 5) T. Matsuno, S. Sato, A. Yokoyama, S. Kamata, H. Isobe, Angew. Chem. Int. Ed. 2016,
55, 15339-15343. 6) T. Matsuno, Y. Ohtomo, M. Someya, H. Isobe, Nat. Commun. 2021, 12, 1575.7) T.
Matsuno, Y. Nakai, S. Sato, Y. Maniwa, H. Isobe, Nat. Commun. 2018, 9, 1907. 8) T. Matsuno, S.
Terasaki, K. Kogashi, R. Katsuno, H. Isobe, Nat. Commun. 2021, 12, 5062. 9) T. Matsuno, Y. Nakai, Y.
Maniwa, M. Someya, S. Sato, H. Isobe, Chem. Asian J. 2020, 15,273-278. 10) T. Matsuno, K. Fukunaga,
S. Sato, H. Isobe, Angew. Chem. Int. Ed. 2019, 58, 12170-12174.
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BE 1 BT RIL A YOS & e

AeRBeE) OfFHE 1t
Control of Structures and Physical Properties of Highly Strained m-Electronic Systems
(Department of Chemistry, Faculty of Science, Hokkaido University) O Yusuke Ishigaki

The carbon—carbon covalent bond is one of the most basic concept in organic chemistry.
Bond length and bond angle among carbon atoms are nearly constant on the basis of the bond
order and hybrid orbitals. On the other hand, highly strained compounds such as sterically
congested and/or curved m-electronic systems have attracted much attention with regard to their
characteristic features. Regarding the C—C single bond, whose standard length is 1.54 A,
several attempts have been made to elongate the C—C single bond to gain new insight into the
chemical bond and understand what happens at the limit of a bond. In addition, while the
standard C=C double bond prefers a planar geometry, overcrowded ethylenes (OCEs) with
bulky substituents can adopt syn-, anti-folded and/or twisted forms due to the steric hindrance
around the central C=C double bond. As a result, many OCEs can exhibit photo- and
thermochromic behavior due to a change in structure upon exposure to external stimuli.

Herein, I focus on highly strained m-electronic systems, where control of structures and
physical properties based on extremely elongated C—C single bonds and highly strained C=C
double bonds was demonstrated. Thus, these strained compounds exhibiting unique response
behavior could be promising candidates for the development of functional materials.
Keywords: Long Bond; Strained Bond; Isomerization; Redox Systems; Highly Strained
Compounds

HEFEGITAEY FOREBEL RS TH Y, ZOIEREB OFERK, YW & 15 7\
HE$ 25 2 & T, BRIALZIECHEENE D T OB N 2 S C& 7=, TodaHE
DOFTH, ZFETRXTOAEHD TN b ORE—IKFE (C-C) MHEICERTDHE, O
BECRTFRELENR 2 TAEL, #EOWE R ONRRHELE I X > THEARICRE > 7l
g, Bl X, Csp—Csp? HfE A DOIEHEREGRIZ 1.54A TH Y, Csp’=Csp? _EREH
JEAPDOFEG AT 120 °TH L 72OV lEE & 5, —77, mEICEATZLEY TIX
RN BN DT 5 Z & T, BHE O TiE b B WERR 7o 1S I OWEEEN F
BLED, LrL, BEMLEWIT BRICRLE TR TN W, BErzb b
NOBBERDTERHTAZEREETHL, TOXOIBREFZOLE, EALELRE
PEOMNEA AR/ F- & LC, WERMIEM A2 AT 2 sp? RFEEHKAZEANLTZnE
REEMET AL, ELTEZ, ZhHDEErBEFREEHTIE, EHICK
> TEB OGN EIFE LED, ZD7%, SNEHREIC K 5 i 2k & 28k & 7]
M35 LT, mifflORWEERERIH 2 K L 72O TRERIZ TR T 5,

1. AR IMEERT REAG C-C HEHES

ZHVE TITAM LI L > T C-C BfSEE O BIK % £ 5 ISE M0 1S 250
HEENTVD OO, HERITFHEA DI LR & Gl L7 REED REED LA E %
HILTEZ, 2R L, FEAREZMEE CIUHESIERETKE LS 87-20mE
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NhHDHEEZ,MELECCHEAZ L LEMOAIHZ B L CTHIEICET LT,

EERIZ, MBS THNaT — 2 o VEIRICE S G L0 2BV T, 1.8A %
M2 DHEFESPFET DI &%, IO TERMICGEH LN, S6i2, =1 LT
AWy ran7d ) o BICEEND cis-ATF o=y FOH
FEENTHEL WD Z 2RI LT, o FHRRPDERILEUSSETT 5 2 & &2 /i
L7me ZAUC KV ELNEZNTAULEY TIE, RO C-C HiEG DK T 5% b IUHHE
LCEY, ET7vBKEAT5F8KTIE, BEREHR- /A OMENFEEE %
BT 52 LICHII LT, DED X IC, LAREOTMMELZ O THRAL, ik
AN IS < FRALRFE O BN 72 538 & [RIRF L2 2Rk L 7212,

2. XBEMCICEDCBIEBEHER A v F YT

C=C _HEfEADOEFRIC & m W E LN EA S - BiRM =T L > (OCE) E T,
B L > TEEOSRBLE DN L EITAFE LSS, 2T XD, SNSRI & 0 i
KO G AT EE 72 2 £ DR H 2O TE 7228, BVERN o E B 72/ A ST
WEETH o7z, Ziuixt L, CERMEZ AT 2BIRM=T L o 2Bz IZikE, Bk
THZ LT, BiBlORWVISEEBOEBICK Lz, T772b6, “fEEORER
antianti (AAYBEK N syn,anti (SAYEZ N ENHBEL, St/ ZUZ X > T~ 2E
BN BMERBIOM BEEBARER Z E A M Lz, 22T, SA K2 AA (KL 0 R
EENRT NI EAFIH LT, SA KOLOBINER LA FEBL LTz, ARERIE, Bk
Ktk Dse7e Ay /A 7 HiliHl &2 96 TEER L7281 TORITH 585,

3. BAMEIC & HEAR BARRAE &

OCE D% < 1%, ZEMHE L LT folded BtEE % & D23, twisted HfEE % & 555
Bbb b, ERIE, ZBRAEHEE OEFET AR RO LN TV TZDIZH L, ik
Pam EE&EET7 7 —FI2 L0 twisted HEEDORB L ZOHIEN AL EZ, T
NTZFZ=ANT U N TH ) DA FHERERE, AR LT, BETORER, A Fxv
7 = URIZB W T, RIRRIE T C folded Bt E 2 & 5 —F7, FIRLL | T twisted Y
CIVHNDOEENEND Z LR R L, 2k Y, IR mENC X B Rk B
AR OHIEI N FIRE L 720, Ay THREEZEAIC L R 9~ 2 BR L REE O il ) 2 5281 L 721,

FRESMC Y, BE B FRILAEWICER L TR LD, o FHiE 2 SN I
K OHT 2 Z & TRERICARWVINERBERIZHKII L TV A8 2 b1 20T If
HTHRRDTFETH D,

[1] Y. Ishigaki,* T. Shimajiri, T. Takeda, R. Katoono, T. Suzuki,* Chem 2018, 4, 795-806.

[2] T. Shimajiri, T. Suzuki, Y. Ishigaki,* Angew. Chem. Int. Ed. 2020, 59, 22252—-22257.

[3] Y. Ishigaki,* Y. Hayashi, T. Suzuki,* J. Am. Chem. Soc. 2019, 141, 18293-18300.
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7214.
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Studies on Catalytic C—H Functionalization Reactions and Their
Enantiocontrol

(Faculty of Pharmaceutical Sciences and Global Station for Biosurfaces and Drug
Discovery, Hokkaido University) OTatsuhiko Yoshino
Keywords: C—H Activation; Asymmetric Catalysis; Cobalt; Rhodium; Ruthenium

Direct functionalization of inert C—H bonds using transition metal catalysts enables
streamlined syntheses of valuable and complex organic molecules from readily available
feedstocks. In this presentation, I would like to talk about our studies on
Cp*Co(Ill)-catalyzed @ C-H  functionalization reactions, enantioselective =~ C-H
functionalization using Rh(III) or Co(Ill) catalysts hybridized with chiral disulfonates or
chiral carboxylic acids, and the development of chiral paddle-wheel diruthenium catalysts
and their application for C—H amination reactions.

(1) Cp*Co(1II)-catalyzed C—H Functionalization Reactions

Rhodium complexes bearing a pentamethylcyclopentadienyl ligand, Cp*Rh(III), have
been widely used for C—H functionalization reactions since 2007. In 2013, we first reported
that a Cp*Co(Ill) complex also catalyzes directing group-assisted C—H functionalization
reactions.! After this discovery, we and other many
research groups have developed various kinds of C—
H functionalization reactions using Cp*Co(Ill)

catalysts. Notably, Cp*Co(Ill) catalysts often DG DG .
o C e .. .. o . F
exhibit ~ distinctive reactivity and selectivity xf Y
A " \‘:;) L'\c:;)
compared with Cp*Rh(III) catalysts due to the low « readily available cobal catalyst
electronegativity, small ionic radius, and hard nature * unique reactivity and selectivity

of cobalt.?

(2) Enantioselective C—H Functionalization Reactions Using Rh(III) or Co(IIl)
Catalysts Hybridized with Chiral Disulfonates or Chiral Carboxylic Acids.

While Cp*M(III) (M = Co, Rh, Ir) complexes are highly reactive and versatile
catalysts for C—H functionalization reactions, the presence of the auxiliary Cp* ligand
impedes the use of standard chiral bidentate ligands for enantiocontrol of their catalytic
processes. Although the introduction of well-designed chiral Cp* ligands has successfully
realized catalytic enantioselective C—H functionalization reactions, the design, synthesis,
and derivatization of such elaborated chiral Cp* ligands and their metal complexes are
laborious work, and thus could be a major obstacle for further development of
enantioselective C—H functionalization.

In 2018, we reported that the combination of a Cp*Rh(III) catalyst and a chiral anion,
1,1'-binaphthyl-2,2'-disulfonate (BINSate) or 1,1'-spirobiindane-7,7'-disulfonate (SPISate),
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catalyzes enantioselective C—H alkylation of 2-phenylpyridines and 6-arylpurine derivatives
with high selectivity.> The chiral anions might control the enantioselectivity via the
formation of a chiral proton source in situ, although the mechanism is still unclear.

A C—H cleavage step under electrophilic metal catalysis often proceeds via a concerted
metalation-deprotonation (CMD) mechanism assisted by a carboxylate base coordinating to
a metal center, indicating that the introduction of a chiral carboxylic acid is a
straightforward approach to realize selective activation of enantiotopic C—H bonds. Based
on this notion, we developed a variety of new chiral carboxylic acids suitable for
enantioselective C—H bond cleavage of various prochiral substrates.* The combination of
these chiral acids with Rh(III) or Co(Ill) is an efficient catalytic system for enantioselective
C(sp?)-H functionalization as well as C(sp®)-H functionalization.

Me
Me R

Me MI"' Me
L
L
M = Co, Rh

achiral metal catalyst

(3) Chiral Paddle-Wheel Diruthenium Catalysts

Inspired by well-investigated Chiral Rh(l)-Rh(ll) (New Chiral Ru(l)-Ru(lll) Catalysts
. . . R* R
chiral  paddle-wheel  dirhodium Af\ R . [Run((S)-BPTPI)IX
catalysts, we recently developed new Q0 x :> 05 Xyx  [RuA(S)TCPTTL)X
. ) . RA—RA L 17
chiral paddle-wheel diruthenium N AER—
: TR . X9 X x 00 - higher Lewis acidit
catalysts, which exhibit higher Lewis e = 9 'S acldly.
welkinvestigated * « higher stability to oxidant

acidity and higher stability under
oxidizing conditions than dirhodium catalysts probably due to the higher oxidation state of
the dimetal center (Ru(II)-Ru(Ill)).> These ruthenium catalysts were applied to
enantioselective intramolecular C—H amination reactions and other transformations.

1) Yoshino, T. Ikemoto, H.; Matsunaga, S.; Kanai, M. Angew. Chem., Int. Ed. 2013, 52, 2207. 2)
Yoshino, T.; Matsunaga, S. Adv. Synth. Catal. 2017, 359, 1245. 3) Satake, S.; Kurihara, T.; Nishikawa,
K.; Mochizuki, T.; Hatano, M.; Ishihara, K.; Yoshino, T.; Matsunaga, S. Nat. Catal. 2018, 1, 585. 4)
Yoshino, T.; Matsunaga, S. ACS Catal. 2021, 11, 6455. 5) Miyazawa, T.; Suzuki, T.; Kumagai, Y.;
Takizawa, K.; Kikuchi, T.; Kato, S.; Onoda, A.; Hayashi, T.; Kamei, Y.; Kamiyama, F.; Anada, M.;
Kojima, M.; Yoshino, T.; Matsunaga S. Nat. Catal. 2020, 3, 851.
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Development of New Strategies for Photoresponsive Soft
Materials Based on the Molecular Assembly

(Graduate School of Engineering, Nagoya University)
Takahiro Seki
Keywords: Photoalignment; photo-triggered mass transport; azobenzene polymers

The cooperative interplay between soft materials and photon (light) emerges various
fascinating dynamic functions. Representative processes are the photoalignment of liquid
crystalline (LC) materials and light-driven motion inductions using azobenzene polymers
[1,2].

Molecular orientation control is essential for drawing out the functions of various
organic and polymer materials. The surface-mediated photoalignment of namatic LCs
(NLCs) was first initiated by K. Ichimura et al. more than 30 years ago (in 1988) using an
azobenzene (Az) monolayer, and has currently become a significant process as the
alternative to rubbing in the fabrication of LC display devices [1]. The angular-selective
photoreaction exerted by irradiation with linearly polarized light (LPL) leads to the
molecular alignment induction. We have extended the LC photoalignment strategy to other
directions such as application to polymers, mesostructured materials, polymer bushes and
block copolymers. Further, the free surface-promoted photoalignment has also been
demonstrated [1].

We have also recently shown that the free surface plays a significant role in the mass
migration, which can be plausibly explained by the Marangoni effect [2]. The
photo-triggered mass migration effectively takes place by patterned UV light irradiation
onto a non-photoresponsive film whose surface is covered with an Az molecular layer. The
Marangoni flow should be the major driving mechanism in the surface relief grating (SRG)
formation. Many mechanisms have been proposed for such all optical (development-free)
surface fabrication process. We propose here that such free-surface mediated process can be
one of the key mechanisms in the SRG generation processes [2].

I would like to thank many colleagues and students, in particular Prof. S. Nagano
(Rikkyo Univ.), Profs. Y. Takeoka (Nagoya Univ.) and M. Hara (Nagoya Univ.) for their
strong support for the promotion of research projects.

[1] (Reviews) T. Seki, S. Nagano, M. Hara, Polymer 2013, 54, 6053; T. Seki, Macromol.
Rapid Commun. 2014, 35, 271; T. Seki, Polym. J. 2014, 46, 751; Seki. J. Mater. Chem. C.
2016, 4, 7895; T. Seki, Bull Chem. Soc. Jpn. 2018, 91, 1026; S. Nagano, Langmuir 2019, 35,
5673; RAMEIL, 40 FHECHAEIE, {bFoB ST Y — X 33, 37 AR (2019).

[2] I. Kitamura, et al, Sci. Rep.2019, 9, 2556; I. Kitamura, et al., Sci. Rep. 2020, 10, 12664
(2020); D. Zhang, D. Liu, T. Ubukata, T. Seki, Bull. Chem. Soc. Jpn. (Review) 2022,
d0i:10.1246/bcsj.20210391.
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BUHESREOHIICKIZSHRIRFTHNY I MIFTUZ I DRI

(deXFcimEdn) B RI5E
Creation of Diverse Soft Materials with High Toughness by Sacrificial Bond Principle (Faculty of
Advanced Life Science, Hokkaido University), Jian Ping Gong

In this lecture, we will review the strengthening and toughening of soft materials such as
polymer gels and elastomers based on the molecular design concept of sacrificial bonds established
by the author’s group in recent years. Furthermore, we will demonstrate that this sacrificial bond
principle can be extended to mesoscale and macroscale structures for developing various tough
composite materials.

Keywords : Soft Materials, Sacrificial Bonds, High Strength, High Toughness; Composite Materials
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(FHARBET) OKE it

Development of n-Stacked Supramolecular Assemblies
with Diverse Topologies (Graduate School of Engineering, Chiba University) OShiki Yagai

For the development of innovative functional organic materials, not only innovative
synthetic methodology but also innovative self-assembly strategy to precisely create
desired materials is important. In this presentation, as an example of such a strategy, |
will introduce the supramolecular polymerization that generates intrinsic curvature,
which was successfully developed by our group. This supramolecular polymerization
method has enabled the creation of a variety of nanoscale topologies (shapes), which
have been shown to exhibit topology-dependent dynamic properties and functions.
Keywords :Supramolecular Polymers, Self-Assembly,; Topology; m-Conjugated
Systems,; Nanostructures

#5rF7A U ~— (supramolecular polymer) [ reversible polymer & & FEIAL, #4557
\ZRFH OFEB OR[WMEZ KB L72@ W) 1 7 AV - BREEISE 2/ LR &y
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ARICAZER L-&FEENMR 5 F 70 —J DR

RORBE L) (hsfE!
Development of Hyperpolarized NMR Molecular Probes for Biological Applications
(‘Graduate School of Engineering, The University of Tokyo) O Shinsuke Sando'

Techniques for measuring the dynamic behavior of molecules in living organisms, i.c.,
metabolism, are important for understanding the essence of life as molecules, and for
elucidating the causes and results of diseases induced by the aberrant activities. We have been
working on the development of molecular probes using nuclear magnetic resonance (NMR) as
a measurement modality, and especially on the development of hyperpolarized NMR molecular
probes that achieve dramatically higher sensitivity.

On the other hand, hyperpolarized NMR molecular probes have the problem of "polarization
relaxation". Hyperpolarized state quickly decays back to the thermal equilibrium state under
the physiological conditions. Our research group has been addressing this problem from the
viewpoint of molecular design. Specifically, we have revealed the correlation between
molecular structure and nuclear spin relaxation, attempted to design molecular structures that
are less prone to polarization relaxation, and proposed various “C and "N long-lived
hyperpolarized molecular scaffold"”. In addition, we have succeeded in developing several
hyperpolarized molecular probes. In this talk, I would like to preset our efforts toward the
realization of hyperpolarized NMR molecular probes as well as the future prospects.
Keywords : NMR; Molecular Probe; Imaging; Hyperpolarization

BARICBT 25 7Ozl (=G ZFHd 280, 270 oll s s
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1) [Review] Design of Nuclear Magnetic Resonance Molecular Probes for Hyperpolarized Bioimaging.
Y. Kondo, H. Nonaka, Y. Takakusagi, S. Sando, Angew. Chem. Int. Ed. 2021, 60, 2.
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Studies on Stereoselective Synthesis of Helicene and Multiple Helicene Utilizing Transition
Metal Catalyst (Graduate School of Science, Osaka Prefecture University) Ken Kamikawa

Curved polycyclic aromatic hydrocarbons (PAHs), such as helicenes, have attracted much
attention from the viewpoints of structural and synthetic chemistry due to their unique
electronic and optical properties derived from their non-planar m-conjugated structures and
their molecular skeletons with inherent helical chirality. We have achieved stereoselective
syntheses of helicenes and multiple helicenes with novel helical molecular frameworks from
synthetic approaches, and have clarified their unique structures. Specifically, the following
topics will be discussed: (1) Development of efficient synthesis of helicenes by transition
metal-catalyzed C-H bond activation reaction, (2) Stereoselective synthesis of grossly curved
multiple helicenes, and (3) Catalytic enantioselective synthesis of triple helicenes by Pd-
catalyzed [2+2+2] cross-cyclization trimerization.

Keywords : Helicene; Multiple Helicene, Stereoselective Synthesis, Aryne
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Scheme 1. Synthesis of S-shaped diaza[10]helicene by double dehydrogenative C-H coupling reactions

Pd(OAc), (30 mol%)
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Scheme 2. Stereoselective synthesis of hexpolehelicene by Pd-catalyzed [2+2+2] cyclottrimerization
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Scheme 3. Catalytic Enantioselective synthesis of triple helicene by I 4 ET7FLYIAIILR
Pd-catalyzed [2+2+2] cyclottrimerization . N
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(1) Kawashima, T.; Matsumoto, Y .; Sato, T.; Yamada, Y. M. A.; Tsurusaki, A.; Kamikawa, K. Chem.
Eur.J. 2020, 26, 13170.

(2) Hosokawa, T.; Takahashi, Y.; Matsushima, T.; Watanabe, S.; Kikkawa, S.; Azumaya, [.; Tsurusaki,
A.; Kamikawa, K. J. Am. Chem. Soc. 2017, 139, 18512.

(3) Yubuta, A.; Hosokawa, T.; Gon, M.; Tanaka, K.; Chujo, Y.; Tsurusaki, A.; Kamikawa, K. J. Am.
Chem. Soc. 2020, 141, 10025.

(4) Yubuta, A.; Tsurusaki, A.; Kamikawa, K. Chem. Commun. 2021, 57, 6600.
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Isolable Low-coordinate Silicon Compounds Balancing Stability and Reactivity (Graduate
School of Science, Tohoku University) OTakeaki Iwamoto

Low-coordinate silicon compounds such as multiply bonded compounds and divalent
compounds are major reactive species of silicon. As these compounds generally tend to undergo
auto-oligomerization, protecting groups are required for the synthesis of the low-coordinate
silicon compounds as isolable/persistent compounds. We have synthesized various low-
coordinate silicon compounds balancing thermal stability and reactivity. In this presentation, I
would like to share our recent results on these fascinating silicon species.

Keywords : Silicon; Stabilization; Unsaturated Compounds

7 A BOLEEAILEYSS _MILEWIr A FOFEERIEELFEETH D, 2D
IXEREMNCZ BT D70, BELAME LTERT DICIIREENLETH D, £
D=, b OALFROEECSUSMED ZHEMEITHIR X T\ 5, Fi7ebix, &
FHEE) D /N ST L LM A Sl SR L O SRR L BTt E AT 5 2 L T
LENE & BOSYEZE & D BB AT RE 7 BT BURECNL &7 1 LA & Al L 20 72 il A <0
GIEEML 7L L CORREME SIBSE Lo, A ClX. RaEORRERNT 5,

Al A FEEY (U L) 132 oO@EBEL & AINLE 3t & ZEEGE Z R —EIH
HANSNAFAET D5 A FEWTH D, U L AIN ST BERIR T L (NHC)
ERIBRIC, BTt 2T A F BB AT 5 LB THICLELSINLILAEMIT T
L, VU VAT e RE IR RN T LE S, A BIET A ET R
N1 OFTOEAINTERRT AT I /U L2 (CAASD) 1 ZAR L. 123,
150°CC 48 BRI < ofif L2 W iEm WEN L EM 2 FF>— 7 ¢, Bt 52 Rl 72
BRIRCT XN U AZILET D mWRIGEZ R L, v U b SR 7o @ 1R R
ERFFLTWDZ EEZHLMNI LT, v U L2 VIR DAL T U LD C-H
BIHEAT DR, BIRT A7 DT UL, ARET VAL, R DNAL, REAN
VUMD KT E BB S CHEEFFRIL S0 E R Lz, ZHUdfEkov ) LT
R ONZRWATFM D C-H fATEMH LIS TH Y | B LZE T Y L AR
REVREDRS1ZHWAZ ETRAMT Z ETEIMTH D, o, 1 ZEUL
FIZEOFH AR 2 28 L, MiEED 2 2 WA Z & TRET7 V7O K

Me3Si SiM83 Megsi SiMe3 \'\ 7‘/ U }D{Kb§@??j—é : & %ﬁlﬂ L/f:o : w}iﬁ;ai
g M NHC 2SI L7=HIBLO AR E AV BE L0 b

Si: S

N N NSiMer  IuER K CHEFT LTS, 2 VA D & THESE A oK

ﬁQ §3 BT A DE Ray U b L RS D | 1 ENE
! 2 BOAL T2 2 L & R L,

Si=0 “EHEA A b AALAMIL. DR LRI A FERFR A L LT 100 4EL

i BBRE SN CEALAM Th D, Si=0 “HREAIEAE 720 L 530S FE S

© The Chemical Society of Japan -B201-2am-03 -



B201-2am-03 AX{b2a B10255E2 (2022)

EREOT®, Si=0 _EREALEMIIRG IS E LT, BELEWE LTHmLR
TWLHDIE, ZDLEETHLH Y a—r BEU Lewis % - OB RE L5
FHOEANIZ LY Si=0 #EB OB IHl SN b D Th o7z, FAoBITZED X H 2l
e 18 NRPB UG A R b D A FHERIR 3 & ARk Bk

-Bu -Bu om . . N .
X s 18T IR I THE LI, 3 B R OV T
HETHDLN, B Fa v U IERRR2IRLEUG e Sk 72 47
SI=0 TN ERTZEEALNI L, SR T U =R T D
wl) Ryos B-CHRABISNDUER, =—T D C-0 it &~— i
MeO” tpy tBuOMe D C-H FE&E AU S 5 b7 & fER D HLEERTEEZR Si=0 #5 &

3 {LEWTITR N2> T b E Rt LTz,

AN —EEAZ b oD " BRAT AV THDHE Y7 1[1.1.0]7 F-13)-~
Y AC T EZEIZER S NIBI DR NARES T Th D, I HIXZ D7 A Flaixik 4 %
BEEWE L TEKR L, ZOEWN o fEE & EE LTESKBLE O o fEA D78
L HHEG AR L AW LMNT L, MR LI SABLE O o fi A & 1E[1.1.1] 7 m
TV ORFEEMLICABILD L D7, fEAEOMAMENEE LHOREDZ L 2T,
Flo A DB T A F LE a7 AL T D ETCOFIO T A FEKERFFOE Y 1
[1.1.0]7 % D7 A FERFIK 5 ITHFETE L2 &2 A LTz, —KICE ST 27 1[1.1.0]
T DA FBERREITITI R o 7o s A BE AR, 5ITEE S A R Lo
BT VX VEBELE L ORI LY | A FEESEEICEE SN TWD, 5D

R R R R R R XR R T%Eﬂ{ﬁﬁ‘/f %Fﬁﬁ%é&i ﬂi@@%%é\‘@&) D \SE
/ > . Y >
I> i;sﬁsqs‘;s;; QS{S,?L\S;; HO oS-SR LY b 10%IEEHE L, wTH
4C R R R R R RX/ R R ﬁﬁiﬂj‘zbl[ﬂ”z%%%‘a—f@ E\ ?EE%OD SI—SI %‘I(@/El\
4(R=SiMe;) 5 R=SiMes X=1,Cl VLR NS A 2 TN,

AFERONFIILL FIZR LI CHRICFLE S e 2 < o LR REE & & biZiThh

bDOThD, Z I THREMEEITLBEGHF L R 5,
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10874. 8. R. Kobayashi, S. Ishida, T. Iwamoto, Angew. Chem. Int. Ed., 2019, 58, 9425. 9. T. Koike, S.
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Studies on Multiple-Photon Responses of Molecules in Condensed Phase by Ultrashort Pulsed
Lasers

(Graduate School of Engineering Science, Osaka University) (OHiroshi Miyasaka

Molecules in electronically excited states play important roles in light energy conversion,
artificial and natural photosyntheses, and many photo-functional processes. Reactions of
excited state molecules start by the light irradiation as a time origin and, accordingly, detailed
dynamics and mechanism can be directly elucidated by time-resolved measurements in
principle. Information obtained from these studies can lead to the acquisition of rational
principles for the design of advanced systems and the progress of basic chemical reaction
theories. From these viewpoints, we have developed time-resolved detection methods using
ultrashort pulsed lasers and applied these to the elucidation of elementary photochemical
reactions as well as mechanisms of photo-functions in molecular systems. On the basis of these
results, we have explored new responses induced by multiphoton absorption and multiple
excitation, many of which are beyond the restriction of “one-photon, one-response of one-
molecule in the lowest exited state”. In this lecture, some of our results relating to above
subjects will be introduced.

Keywords : Photochemistry;, Ultrafast Phenomena; Time-resolved Detection; Multiple
Excitation; Multiphoton Absorption
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Development of Functional Organic Dyes and Paper-Based
Analytical Devices for Chemical and Biochemical Sensing

(Graduate School of Science and Technology, Keio University) ODaniel Citterio
Keywords: Optical sensing; Imaging; Paper microfluidics; Inkjet printing; Point-of-care-
testing

(Bio)Chemical sensors are indispensable tools in analytical chemistry allowing to
selectively detect target compounds without the need for prior separation even in complex
mixtures. This presentation will introduce two major topics related to (bio)chemical sensing:
1) the design and synthesis of functional organic dyes for application to optical chemical
sensors and for imaging, and 2) the development of microfluidic paper-based analytical devices
(uPADs) for point-of-care testing (POCT) applications.

Functional organic dyes play important roles in optical (bio)chemical sensing by
selectively converting chemical information into an optically detectable signal in the form of
color (absorbance, reflection), fluorescence or bioluminescence. In addition, they are widely
applied for biological imaging. The near-infrared (NIR) spectral range is of particular interest,
due to the absence of intrinsically light absorbing and emitting interfering species and deeper
penetration of NIR light through biological tissues. We have developed various types of
fluorescent dyes such as squaraine and boron dipyrromethene (BODIPY) derivatives. The main
feature of these dyes is that they combine strong absorption/fluorescence emission properties
with sharp spectra in the NIR region. In particular, fluorescent dyes based on BODIPY show
very high molar absorption coefficients and fluorescence quantum yields, narrow spectral
widths, and high stability.! We are also focusing on the development of NIR bioluminescent
substrates. The emission wavelength range of conventional bioluminescence systems has been
limited to the visible region. Most previous approaches aimed at extending the wavelength of
light emission based on bioluminescence resonance energy transfer (BRET) systems, resulting
in a significant decrease in luminescence due to energy loss. We developed NIR emitting
luciferins by modifying the molecular structure of the natural luciferin chromophore itself
through rational molecular design, and successfully applied it to in vivo imaging.*

In recent years, microfluidic paper-based analytical devices (WPADs) have evolved into
a very active research field in analytical chemistry.® The primary attractiveness of paper lies in
its ability to spontaneously transport liquids through capillary forces without external pumping,
in addition to low cost and widespread availability. Our group has been among the pioneers in
this field, with the goal of creating single-use, low-cost analytical devices of highest user-
friendliness applicable for point-of care-testing (POCT) by untrained end-users at any place
(e.g. developing countries, home healthcare). We became first to use inkjet printing technology
for the fully integrated fabrication (microfluidic patterning and assay reagent deposition) of
such devices.! Rapid, precise, and reproducible deposition of a broad variety of functional
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materials, including analytical assay reagents and biomolecules, has made inkjet printing an
effective tool for the fabrication of uPADs.’ Inkjet printing-based approaches resulted in the
highly reproducible fabrication of various types of PADs, as for example demonstrated by the
first fully inkjet-printed potentiometric sensor combining an ion-selective electrode with an
Ag/AgCl reference electrode on a single-use paper platform.®

More recently, we started focusing on the development of uPADs for equipment- and
calibration-free semiquantitative clinical assays, demonstrating that pPADs can serve as
alternatives to significantly more expensive and time-consuming conventional assays. One
example is a uPAD for “distance-based” readout of fluorescence signals, applied to the
detection of the tear fluid glycoprotein lactoferrin.” uPADs for “distance-based” signaling
enable analyte concentration readout by judging the length of a color-changed section of a
microfluidic channel on paper, like a classical thermometer. Another example is a pPAD
enabling the direct visualization of the urinary albumin (Alb) index (albumin/creatinine ratio)
by a graphical method, relying on the simultaneous naked eye detection of Alb and creatinine
(Cre) on a single device.® For the analysis of a different target in urine (8-hydroxy-2’-
deoxyguanosin), a “text-displaying” approach for instrument-free semiquantitative readout of
competitive lateral-flow immunoassays with high potential for general applicability was
developed.” In all these cases, inkjet printing plays an essential role for the successful
realization of the devices. Finally, we have demonstrated uPADs as a new platform for antibody
detection by making use of bioluminescence resonance energy-transfer (BRET) switching
sensor proteins.'’ In contrast to intensity-based bioluminescence signaling, the BRET
mechanism enables time-independent color change-based readout of bioluminescence with a
digital camera or a smartphone.

1) a) K. Umezawa, Y. Nakamura, H. Makino, D. Citterio, K. Suzuki, J. Am. Chem. Soc. 2008, 130, 1550.
b) K. Umezawa, A. Matsui, Y. Nakamura, D. Citterio, K. Suzuki, Chem. Eur. J. 2009, 15, 1096. 2) Y.
Ikeda, T. Nomoto, Y. Hiruta, N. Nishiyama, D. Citterio, Anal. Chem. 2020, 92, 4235. 3) K. Yamada, H.
Shibata, K. Suzuki, D. Citterio, Lab Chip 2017, 17, 1206. 4) K. Abe, K. Suzuki, D. Citterio, Anal. Chem.
2008, 80, 6928. 5) K. Yamada, T. G. Henares, K. Suzuki, D. Citterio, Angew. Chem. Int. Edit. 2015, 54,
5294. 6) N. Ruecha, O. Chailapakul, K. Suzuki, D. Citterio, Anal. Chem. 2017, 89, 10608. 7) K. Yamada,
T. G. Henares, K. Suzuki, D. Citterio, ACS Appl. Mater. Interfaces 2015, 7, 24864. 8) R. Hiraoka, K.
Kuwahara, Y.-C. Wen, T.-H. Yen, Y. Hiruta, C.-M. Cheng, D. Citterio, ACS Sens. 2020, 5, 1110. 9) K.
Misawa, T. Yamamoto, Y. Hiruta, H. Yamazaki, D. Citterio, ACS Sens. 2020, 5, 2076. 10) a) K. Tenda,
B. Van Gerven, R. Arts, Y. Hiruta, M. Merkx, D. Citterio, Angew. Chem. Int. Edit. 2018, 57, 15369. b)
K. Tomimuro, K. Tenda, Y. Ni, Y. Hiruta, M. Merkx, D. Citterio, ACS Sens. 2020, 5, 1786. c) R. Shimazu,
K. Tomimuro, Y. Ni, C. Malegori, V. Hamedpour, Y. Hiruta, P. Oliveri, M. Merkx, D. Citterio, Sens.
Actuators, B 2022, 352, 131002.
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Development of Precisely Controlled Structures with Typical Metal
Elements for Superatoms

(Laboratory for Chemistry and Life Science, Tokyo Institute of Technology)
OTetsuya Kambe
Keywords: Superatoms; Metallodendrimers; Typical Metal Elements

Metal particles consisting of several or a dozen metal atoms can behave like atoms. These
substances, which are called superatoms, are expected to be new building blocks for materials.
Although research on superatoms has been developed in theoretical science and synthesized
successfully in gas-phase, solution-phase synthesis is still difficult. In this research, solution-
phase synthesis of superatoms is investigated via the preparation of metallodendrimers with
typical metal elements (Figure 1).!* The solution-phase synthesis of superatoms was achieved
by controlling the assembly of various typical metal elements to realize precisely quantitative

control of atoms. Based on q, aPPYPe0,
the assembly of typical 4 'fsw ‘*‘ ?‘F.’o & :% " g:",.

. @ & )
metal elements, functional [B \c \N {o l \N ” ‘o N
materials such as integrated [Al \ si \P {s l @_ o {?‘ 4 &} ) i NM
illuminants and reducing ‘Galee . \Se\ R M NN | M
capsules, 13-atom assembly |- N o NN 1o o 20, o
and ratio control of metals ['" [Sn[Sb{Te @ "’3 "
were also developed. u@lﬂ\zt 3‘ .“5‘.

DPAG4 PyDPAG4
Figure 1. Typical metal elements and structures of DPAs.

(1) Preparation of precisely controlled metallodendrimers with typical metal elements

A 4th generation dendrimer (Generation-4 Dendritic Polyphenylazomethines; DPAG4)
with phenylazomethine sites on the skeleton possesses a gradient of electron density from the
inner to the outer layers due to the m-conjugated branches. The potential gradient enabled the
changes of basicity on the phenylazomethine sites which can coordinate with Lewis acidic units
stepwisely. In this research, stepwise assembly of various typical metal elements to synthesis
superatoms is investigated. In addition, unique functions have also been realized by using
bismuth and boron species in DPAG4. Integration of photoluminescent units is achieved by the
assembly of bismuth salts.* The investigated luminous dendrimers are also developed for the
application of solid-state emission and optical switching. A BH; assembled dendrimer is found
to behave as a reducing capsule.’ It is useful for the synthesis of ultra-small metal particles due
to the multi-electron reduction feature of the assembled reductants.

(2) Development of the controlled assembly

Metal hybrid assembly can be achieved by using the difference of basicity in assembling
metal species. Here, the coordination strength and fashion were changed through counter
anions of metals.* In addition, finely controlled assembly was developed by using an
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asymmetrical 4¢h generation dendrimer (PyDPAG4) with a pyridine part in the core. The
assembly for PYDPAG4 has realized the control of 1, 1, 3, 2 and 6 units from inner to outer.!”
This fine assembly enabled 13-atom assembly and 1-atom doping for the metal particles. Based
on these features, full range metal ratio control in a dendrimer was also demonstrated.® It was
achieved by the reversed metal assembly in solvent conditions. This reversed-order assembly
solves the inherent problem of increasing the number of assembled metals at the outer positions
of dendrimers.

(3) Synthesis of superatoms in a solution-phase

PyDPAG4, which are similar to DPAG4 skeleton with a pyridine site in the core, was used
for the synthesis of Al;s superatom. The changes in the UV—vis absorption spectrum during
assembling AlCl; were demonstrated. The spectral change is due to the complex formation, and
an observed shift in the isosbestic point reflecting the difference in basicity for imines on each
layer of PyDPAG4. This spectral behavior indicates the stepwise assembly starting from the
inner imine sites. In particular, the isosbestic point of AICI3 assembly was clearly different
before and after 13 equivalents, indicating the successful assembly of 13 molecules of AlCl;
into the PyDPAG4. Then, the AICl; was reduced to prepare a superatom consisting of 13 Al
atoms (Figure 2).!

According to the superatoms, a three-dimensional periodic table has been proposed
considering the superatoms as new building blocks. In order to demonstrate it experimentally,
prepared Gai; and Aly; superatoms were compared.? Both of them are superatoms mimicking
halogens in the same valence electrons, however, their electronic properties were found to be
different. A newly prepared superatom consisting of three gallium atoms was also investigated
through the elucidation of the electronic state and reactivity.

, 0 13 eq.
— 2pS z !
—r#ie
— 232 . ) S Reduc
_ 1D1Ua% . \“k eduction
— 1P8 “3. \ %
— 132 ‘ S/

Figure 2. Aly3 superatom. Superatomic orbitals and a preparation method using a DPA template.

1) T. Kambe, N. Haruta, T. Imaoka, K. Yamamoto, Nature Commun. 2017, 8, 2046. 2) T. Kambe, A.
Watanabe, M. Li, T. Tsukamoto, T. Imaoka, K. Yamamoto, Adv. Mater. 2020, 32, 1907167. 3) a) T.
Kambe, K. Yamamoto, Polym. J. 2021. b) K. Yamamoto, T. Imaoka, M. Tanabe, T. Kambe, Chem. Rev.
2020, /20, 1397. 4) a) T. Kambe, A. Watanabe, T. Imaoka, K. Yamamoto, Angew. Chem. Int. Ed. 2016,
55, 13151. b) T. Kambe, T. Imaoka, K. Yamamoto J. Inorg. Organomet. Polym. 2018, 28, 463. c) T.
Kambe, S. Imaoka, T. Imaoka, K. Yamamoto, J. Nanopart. Res. 2018, 20, 118. d) T. Kambe, R. Hosono,
T. Imaoka, K. Yamamoto, J. Photopolym. Sci. Technol. 2018, 31, 311. ¢) T. Kambe, S. Imaoka, R.
Hasegawa, T. Tsukamoto, T. Imaoka, K. Natsui, Y. Einaga, K. Yamamoto, J. Inorg. Organomet. Polym.
2020, 30, 169. 5) T. Kambe, T. Imaoka, K. Yamamoto, Chem. Eur. J. 2016, 22, 16406. 6) T. Kambe, M.
Li, T. Takamasa, T. Imaoka, K. Yamamoto, Chem. Lett. 2021, 50, 1648.
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EFHEAEZRAVNERL EBGHEIEIIC K SHEEERT / T
DEFE

CRRHEJEE « IST S &« FUKEEEE - 5K iCeMS) OFH Hil

Development of Functional Metal Nanoparticles by Solid Solution and Phase Control through
Non-equilibrium Synthesis (Hakubi Center, Kyoto Univ., JST-PRESTO, Grad. Sch. Sci., Kyoto
Univ., iCeMS, Kyoto Univ.) OKohei Kusada

Metal nanoparticles, which are small particles that range around 10 meters in size, show
unique physical and chemical properties. Although many kinds of synthesis techniques
controlling their particle size and shapes have been developed to tune their properties, it was
difficult to obtain the nanoparticles having a nonequilibrium phase. We have developed
nonequilibrium synthesis with chemical reduction methods and obtained a variety of novel
metal nanoparticles such as solid-solution alloys consisting of immiscible elements in the phase
diagram, multi-element solid-solution alloys, and metal nanoparticles with a selectively
controlled crystal structure. These nanoparticles exhibit superior properties including catalysis
to conventional metal nanoparticles. Their syntheses, structures, and properties will be
introduced in the presentation.

Keywords : Metal nanoparticles; Solid-solution Alloy; Phase control; Catalysis;, Multi elements
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TE T2/ VL 7 OIRRER D Bl U7 T EBRR 2 HEE L T 5, 26 O EIFNEKR
DEJEST /R EIZR R Y ERLTEY  &F T /R HI2B T 28 E R OR
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Zou# LT DL TRET Y b —2 RS EEr DT/ &e0FRICKI L
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1) Solid Solution Alloy Nanoparticles of Immiscible Pd and Ru Elements Neighboring on Rh:
Changeover of the Thermodynamic Behavior for Hydrogen Storage and Enhanced CO-Oxidizing Ability,
K. Kusada, et al., J. Am. Chem. Soc., 2014, 136, 1864-1871. 2) A Synthetic Pseudo-Rh: NOx Reduction
Activity and Electronic Structure of Pd-Ru Solid-solution Alloy Nanoparticles, K. Sato, et al., Sci. Rep.,
2016, 6, 28265. 3) Highly Stable and Active Solid-Solution-Alloy Three-Way Catalyst by Utilizing
Configurational-Entropy Effect, K. Kusada, et al., Adv. Mater., 2021, 33, 2005206. 4) Platinum-Group-
Metal High-Entropy-Alloy Nanoparticles, D. Wu, et al., J. Am. Chem. Soc., 2020, 142, 13833-13838. 5)
Nonequilibrium Flow-Synthesis of Solid-Solution Alloy Nanoparticles: From Immiscible Binary to
High-Entropy Alloys, K. Kusada, et al., J. Phys. Chem. C, 2021, 125, 458—463. 6) Discovery of Face-
centered Cubic Ruthenium Nanoparticles: Facile Size-controlled Synthesis using the Chemical
Reduction Method, K. Kusada, et al., J. Am. Chem. Soc., 2013, 135, 5493-5496. 7) Selective control of

fce and hep crystal structures in Au-Ru solid-solution alloy nanoparticles, Q. Zhang, et al., Nat. Commun.,
2018, 9, 510.
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BEFEXZEZBE LEERAMBEREFOM#E

(R KRBT T) O=4F TEf
Promotion of Education for Huma Resources Development in Science through Collaborative

Projects between High Schools and Universities (Graduate School of Science and Engineering,
Tokushima University) ONorikazu Miyoshi

Since moving to Tokushima University in April 1994, he has been Deputy Director
of the General Education Center, which coordinates the first year education of
Tokushima University, and Chairman of the Chemistry Education Council of the
Chugoku and Shikoku Branch of the Chemical Society of Japan (CSJ). Became
chairman of the Chemistry Grand Prix and Olympiad Committee of CSJ, and he has
practiced collaborative projects from enlightenment activities for human resources in
science on a nationwide perspective, to education for leading human resource joined
to the Chemistry Grand Prix and the International Chemistry Olympiad.

Keywords - Human resources, Chemistry Grand Prix
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HEFORFHEBERNZHRSEIHEFDOTE

ETEE) O Fiw]
Education for Developing Scientific Potential of Children Born and Raised in Hokkaido.
(National Institute of Technology (KOSEN), Asahikawa College) OXoji Takamura

In order to enhance children’s abilities, I have pioneered educational methods in the field of
science including chemistry. For example, I have practiced education that places importance
on making students think by themselves. I have also worked on the improvement of teaching
method in experiment class. Thus I have provided opportunities to develop their scientific
abilities and nurture their dreams especially for children who were born and raised in Hokkaido
known as “dosanko,” including students at National Institute of Technology (KOSEN),
Asahikawa College.

In this lecture, I will introduce you to three educational projects in which I played a leading
role: “Hokkaido Junior Doctor Course”, “Experimental Skills Project”, and “Hokkaido Based
Learning Project”.

Keywords : Education, Science, Scientific Potential, Experiments
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Development of Electrodeposition Coating for Solid Oxide Fuel Cells Interconnector (*Osaka
Gas, 2Osaka Gas Marketing, *Shimizu, *Kyocera) OTakayuki Nakao,* Shuichi Inoue,? Tadashi
Saito,? Shigefumi Nishimura,® Tetsuro Fujimoto*

A coating on a Solid Oxide Fuel Cells (SOFC) metallic interconnector is the key technology
for the long-term durability of SOFC. In this research, we achieved a significant reduction in
resistance and improved durability by improving the highly mass-producible electrodeposition
coating method, one of the ceramic coating methods for the SOFC metallic interconnector. A
high molecular weight anionic acrylic resin was synthesized and a self-crosslinking monomer
was added to enable baking and curing at the same time. A silane coupling agent that reacted
with the OH group was added, mixed with the ceramic particles, and the silanol group and the
ceramic particles were coupled by hydrolysis, the dispersibility and uniformly precipitation of
the liquid was improved, and a uniform ceramic film was obtained.

Keywords : Electrochemistry, Solid Oxide Fuel Cells, Electrodeposition Coating
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Figure 1. Image of integration between the anionic electrodeposition resin and ceramic fine particles.
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Figure 2. Voltage change for the electrodeposition coating on the 22Cr-Fe alloy at 973 K (blue line) and
1123 K (pink line), respectively (tested at j = 0.3 Acm2 in air).

SOFC BHZS 1T, BB ZHI L2236, EFREZM LSELHL W) FL— A7 ZfH T
HVBN G ST, BEBEI—T 7% SOFC £E MDY T I v 7 2a—F 4 72
Lk:k?uﬁ%km&@%k% CETEZ b ERTIEBZON 2T a A NS
T EARRIC LN D, @R c BIIRIL RS LT T L — 7 AL—HTTH o T, A
imm%ﬁ SOFC B/VA X v 7\ ZERH &, 2022 4 1 HBE TIIARHEIN 2 E# <7z 10
T B EOFEIREBETEREIE Y AT ARFEEIT> T\ D,

RKEWIZ LY a—F 40 VT ENTEEMITERRBADICEBKT D SOFC VA X v 7 D
Zhag « @i ANE &2 FBL 27200 The < | @R CIEE T 2 BRI ERE NV A X v 712 H AR
HAMIZEE T | MRFHEEZERTHICHT-> T ABOT L X—FEE I BT A E
BROSHIFES LD,

1) T. Nakao, S. Inoue, T. Saito, Z. Tsukamoto, S. Nishimura, T. Fujimoto, Electrochemistry 2021, 89(6),
500.
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ERTECOHBICLLIBEICHKELBEZL DT/ EFLEHE
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CRRBE L) O%A &
Self-Assembly of Highly-Entangled Nanostructures by Collaborative Metal n-Coordination
(Graduate School of Engineering, The University of Tokyo)OYuya Domoto

In this lecture, our recent efforts toward development of a new strategy for synthesis of huge
coordination structures with higher molecular complexity will be presented. Collaborative
works of inherently weak and loosely directed m-coordination, between metal ions and
carbon—carbon unsaturated bonds, with other coordination bonds realize unique nanostructures
determined by synchrotron X-ray and NMR analyses. Mainly discussed discrete (M3L,), (M =
Cu(I), Ag(I)) polyhedra with propeller-shaped tripodal ligands (L) exhibited highly entangled
structures based on trifurcate motifs, which are beyond the conventional molecular
entanglements including knots and links, probably derived from highly tolerant and flexible
nature of the metal—acetylene n-coordination.

Keywords : Self-assembly,; Coordination; Silver; Acetylene; Supramolecules

SR BRSNS & Lz T 2 A B CERITIE, fkx RIEEEREEZ =TT
%E@%ﬁ%T“&LT%k%,%w%héﬁﬁP%~iﬁwFAﬁ&ﬁﬁﬁﬁﬁ%
RIDEOEREBLEESE R —ICIRER SN TE 72, Zhuck LEkx idRil, &R
A F M) & R m%?ﬁ@%uf*/\lﬂ'ﬁ T2 6 < aldhZiZE B L, HRERRIRE S 103550
H D DR G MBUENEE b Onld OEFE, B L OMOENL & D4 L L
THOHEESZMRBL TN D,

LR, TaXTRO =R L & LB A M=Cu,Agh)EE=Fa A X
VHIZEBW TS S H 72 & 2 A, MeLa MLk DR (Fig. 1, M =Cu") BER I
ZENRIRFICEHIT D NMR, 8 L OERS I X BEET b D & e o720 R
BRI =D XEUNL D72 DR\ T F U L&z T b oo, fi-7'F L
UABIIC KV ETO2 =y RREBE SN TV DR TE B8O 3 koatsidEz A
THHATHDHZ ENbIolz, —J7T MLy #51E1X. 2 DOENI DN ER-T728 7
2= F MsL, BalidiZiZ X 0 Z2Efb i, 20 2 |k L7oE(MsLa)) E X 5 2

EINTED,
S Metal-acetylene
oTf- y n-coordination
@§§
\
% (MsLo),
(n=2)
3 Vacant sites 3 free Py rings
L cf.
MsL2 subunit
Fig. 1 =¥
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COHMBICHASE, MsL, VT 2=y bO X554 EBLECERICOV TR
1T9Z2 LT, EBIEHEKROM:L),(n=4M=Cu"), 6 M=Ag)T 14 A7 U — iK%
ZNEIEIRICHES T 5 Z LITkTh L7z (Fig.2a), & HI2iE. HlEA 4 > ~Dxt 7T
SFVRBICED ML, =y FO I LR HEENNERD Z LT, SLHEROM;L,)s
R M=Agh%155 2 LM TE B E e X B EMAT . —EO L E K
HOEIZRF RS E LT, BEICKEST 3 WBREETHZ &@%Ew&@ot
(Fig.2b), T 72bbH, ZEAOKTERICEE S 72 ML, == MEE23PE-SMil o
B R ETENENERSETHZ LD, Rl n=4 T SmLIC 7110
Jy bHDZWEIYeE Y BB LTS R BATRRE VN EL TS, 2D X
IREZONETT — 7 ICHEIEE VST N E TREMZRERBINEIE R < ek
Dy bRV T EEUNEEBAT T bR e U — B L TR Y BERZENES]

(a)

CuBF4

CDCIs/CDs0D

(v xn AgBF4
CDCls/CDsOD &v

MsL2

AgBF4
/CD3NO2 N03
O A B
n=2

. e-shape Tetrahedron Trlgonal pnsm Cube
Fig. 2 ymmetry) (T-sy Y (O-symmetry)

AGEHE Tl & BB rlc L O ZelfitE 3 T OFFARMEICEE S B & LT, (1) MiLy),
LIRRSESEDFE AR BT DR R v b U — 27 ~OMIARE (i) /NS R R ERE
FBEOSZFERMC LD bR V—MIZ X TV R LD S8 AHET, (i) Zmik~o
BINA BRI K AREEEH, [ZOoWTHhih 5, 4%IX. @Enlidiiicik-S<F
J RS OREEIG 2 S I —RIET 5 2 & T BT Ao RS RO RE DAl A FE B
L7z,

[17Y. Domoto, M. Abe, T. Kikuchi, M. Fujita, Angew. Chem. Int. Ed. 2020, 59, 3450-3454.

[2] Y. Domoto, M. Abe, M. Fujita, J. Am. Chem. Soc. 2021, 143, 8578-8582.

[3] A. W. Heard, N. M. A. Speakman, J. R. Nitschke, Nat. Chem. 2021, 13, 824-826 (Highlight).
[4] O’Keeffe, M. Treacy, M. M. J. Acta Cryst. A, 2020, 76, 611-621.

[5]S. T. Hyde, M. E. Evans, Proc. Natl. Acad. Sci. USA 2022, 119, ¢2110345118.

[6] Y. Domoto, M. Abe, K. Yamamoto, T. Kikuchi, M. Fujita, Chem. Sci. 2020, 11, 10457-10460.
[71Y. Domoto, K. Yamamoto, S. Horie, Z. Yu, M. Fujita, submitted.
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Molecular manipulation by confinement in a hollow complex for reaction control (' Graduate
School of Engineering, The University of Tokyo) OHiroki Takezawa

Chemical properties of organic molecules depend not only on the possessing functional
groups and their connectivities but also on their conformations. Here, conformational
manipulation utilizing molecular confinement in a cavity of a molecular coordination cage has
been developed to disclose hidden reactivities of the substrates. The confinement effect enabled
site-selective reactions and molecular activation via folding and twisting. This methodology
provides a new mechanism to control organic reactions, which is difficult to be achieved by
other conventional methods. New systems to widen a target scope and enhance the confinement
effect have also been developed.

Keywords : Molecular Confinement; Host-Guest; Molecular Recognition, Amide; Selective
Reaction

FLTCH TN ZFTENT LI, B FE2RC 0 #hiF72y | BEEZ B H
[ZHIECE T, o FOMEEZ b BEICEN D, AR TIE, B OS2tk o
ISEZERI~DEEI X D00 FHEDS . BUPEEES L 2R UG, A Lo L5
FOUMRIEZR & 3 F DSOS A #2 FiE & U THRA 2B Z RO TWD Z & 2R T,
Fio, KV EERGFEEZ BT 5720 OB TR IOV Tigm T D,

—=

Y 3
e @

(- g

twist y ) ,,)‘1 Qat}})
) N ]/
<« || ol \ > Host \/ /
New ) f;.‘ﬁ (confined cavity) /
properties.. / J/ L

1. FMHFOEEETE &1 NMERMNKRIG

TELEH D R 70 53 T 1T 1 TRk 2 7R BLRE 2 HU S 72 8, SO O I A EHE L,
ANTHRA NEEROHIIR SN2 22FLICH CiAh D 2 & Tl 1 OBCE 2 HliE L, K5
ISR FREIZ 72 D, — Bl & LT, HEEHUT ) A ROV A N RIREER S
MUY, BT A RiE, EGRICBW TR~ 7o A BIE Y E O I5E ORI
BRAL LTEETHD, LML, AR E DT ) A4 RiE, Pl sEz2rmd
BERE 200 TSR A L WD T2 O S E T OHIEI A EE L, BT T X/ A R
ZHRZEEER 1 ICEEET 5 2 & CERUEZHIE L, 5 TN H D BOGHZ 7R3 3 20
FVT 4D HREGOBREAEM TET-(RIX a), HIT, WX 2870 BEAHMEET
FEFIHLCEEAY 72T L O TNBRALEOG ORIE & WA BRI OH]
% 2R LT,

© The Chemical Society of Japan -B201-3pm-03 -



B201-3pm-03 BALES E102EFES (2022)

(o]

\

or (o] -~ A
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conformation

2. ?FRAUAOICLZ R UNFEEEE TR

EHEFFOGTIE, FLLBOMIGHER ERHRRME 2R, 2N E T, BRI
B 72 B R0 v e OV E MRS [R] L ORI 3 72 E 2RI 2 ARG LD FIEIC L » TE
b, TOMENPREESNTE 72, —F, fLFHEMZHWTICEAZ 52 bl
5T DM & fEICHRIETE 5, ABFZECIE, P8R DINL 2R ~D LiADIZ &
STHTICEREFRTED L, ZAABICL S TH % TRRL D) #8IER, HiL
WRETEMLRIE L D Z LR L2 Y,

72 REREHALICuUESED L, 72 AR URREBICHIB S Lz, =
DI LCIUT L0 AT FRINE D375V 27 TR I P~ R 145 ISR S 472 (B b),
BREFH U ARSI IR STV 2 03, FEIEA S A BRIECEARZ L
e FEITIFEE A EBIR TR,

3. P FOEFIRMEICE T T EIER DA

RA N OMWEIIFRER SR LIRIC L VIR E D720, EREARN R OSHAIZIEA A
R ALY E SR U bRV, T2 THEEAOB NEIc #] 2452 LT,
BEAT O 2288 xr LIS EREm) b - BRBPsR A M3~ FiE & PR L72(F M a)’, &
7oy FE 22 A MR 1 Clapk LR W BN 72 5 8E - 2258 2K 2 o3 EBEh 2
BEIR 2 (FIRI b)Y, 4 TRRREE & @b 722 nIH IR E M & DR R DR X MR 3 (T
X )07 & DFET I & FF oA A M EEREEIC A LTz,

(a)

1+(cap*AdNHs+)4

2:CCly4 (X-ray)

1) H. Takezawa, T. Kanda, H. Nanjo, M. Fujita, J. Am. Chem. Soc. 2019, 141, 5112. 2) H. Takezawa, K.
Shitozawa, M. Fujita, Nat. Chem. 2020, 12, 574. 3) H. Takezawa, R. Tabuchi, H. Sunohara, M. Fujita, J.
Am. Chem. Soc. 2020, 142, 17919. 4) Y. Tamura, H. Takezawa, M. Fujita J. Am. Chem. Soc. 2020, 142,
5504. 5) Y. Tamura, H. Takezawa, M. Fujita, Chem. Lett. 2020, 49, 912. 6) H. Sunohara, K. Koyamada,
H. Takezawa, M. Fujita, Chem. Commun., 2021, 57, 9300.
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Development of Novel n-Conjugated Molecules Designed by Inner Modification (' Graduate
School of Engineering, Nagoya University, 2JST PRESTO) ONorihito Fukui'?

Development of novel m-conjugated molecules with unique properties is an important
research theme in light of the creation of new functional materials. The presenter believes that
the development of an original concept for molecular design is the key to provide unique
molecules. With this belief, the presenter proposed a design concept; insertion and addition of
elements into the inner positions of n-conjugated molecules. In the presentation, the details of

his research based on this concept will be reported.
Keywords : n-Conjugated Molecules; Inner Modification; Insertion; Addition; Molecular

Design

RBURTFT T H L AR EIND o G TR BT b OH ORI Y Ok & 751
TIERA S, Fox OAFEEZE/MNI LTS, 2, oo omiER b ONCE
BN ZER T, 0 FREE LISV TEE ) TAEEYE - BT REEEN T T 5 Z LT
KT 5, kK, n B FITI 1T DHEREAIFE TN EE A~ D EHAHSE AT Lo TERRK S
NC&Ez, L, ZORSOLTITRITEDEKRICBYRHD, Lizn-T, B
(TR IR RS REMERT B D B 18T 7= 72 ) FRREHE ST ORISR AT R Th 5,

HEHIIXINET DI REHHICE S T 235U, BT &AM 7 imEn
FRET DITENZRN ] EWHEED S & BRI O FTSRENE >+ D Al
IR A TE Tz, BURAITIE, “OFEENEOZER” Lo BlRicikS& ok
OFFAN - 1) LW AR Z S, MA O o ST EE L (K1),

B1. FREtigH

- RO
b ! A - 30
ages
S -y
BBFED n H&DF MBE ORI F

[SEEOFA] 2B LTk, REOREESE n R FTHOIXV L EAAS IR
IZEB L, WEBICEFR - itk - REDSTHASINIALEWZAIH L (X2) Y9, 15
HITALEIE,. WENICE N DHFERNBBRICH KT HE A & LR E A OREED il
U7z, BRI R Uiz, BlziX, EHRFARRY LRSI F1BL
V2%, INBELOKRERET 7 87X —ISET D0 FHEEE e~ LY, b
EEFRATIARY LB AL R 3OEIREOIENC X - TSR Z i S, RY Lo
EAAL I R LT, ZORIEHEZIEEIE, ERITEEREZNE LT D0
AT BRI 2 VR 7 0 B A K > TS 2 Z LR ARE L 72 o 72, S BIT,
LRLOBFTEERE T, FHREEEBER D T 4 ORI YR RKA T CEIET % EMERE n
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TIAREEIR S DB O bIT R o T,
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v S 2(R'=H) R" o A O
ERBAERIVLYEZRMIR | REBARRYLYERSISR AKRYLYERCIIR VRIS F
AEBRIBIC & 2HEEFITE SEIER U AR R nEEREEHS T .
J. Am. Chem. Soc. (2019) J. Am. Chem. Soc. (2020) Asian JOC (2021)
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Angew. Chem. Int. Ed. (2021) Org. Lett. (2019) Angew. Chem. Int. Ed. (2021)

[SEROAIN) 2o\ TiE, WAL SN T ERRIKFERZAH L. (K
3)e ZDHHLEBWEOT 6 ITNFICAIN L2 EREIEIZES U TR KT 2/ K&
REBERTT7 T — VU EHAERH LT, 2F 0, o ERNE~D LR O
L OBEREHIEIN RE CH D Z L2 FEE LT, 72, LB 6 2 BT 52 L THE
IRIRALAKSE TIZFFET 5 & ERADEZ RIS 213 £y HOMO-LUMO ¥ % » 7
HETAHZEEFHALNILED, DA FE T L 1300 nm £ TOUR
S ENRENHIET DI H B T, JEINEREL G ST L b REIFET D &
W BEEBRRIEKSE E LTI RGIOYMEE R LTI, 2. T EELEY T O
IEETHDHA LT )R LU ERAIM LTI E Z A, AN ERINT 5 Z &b A
HL72 9,

REFABRRIVLVERSSFR

AT/ FILY

SEFRIIE E RUR
ADRREHFE
0
R = H, OCHj,, CH, 00  se0 ' 100 7 1400
WEA EEERAL S NI B BRRIL AT Anm Nat. Commun. (2020)

FEERY P EFROBRBEICOWTEHEMAE RS TETH D,

1) J. Am. Chem. Soc. 2019, 141, 19807. 2) J. Am. Chem. Soc. 2020, 142, 11663. 3) Angew. Chem. Int.
Ed. 2021, 60, 15838. 4) Asian J. Org. Chem. 2021, 10, 541. 5) Org. Lett. 2019, 21, 9516. 6) Angew.
Chem. Int. Ed. 2021, 60, 14060. 7) Nat. Commun. 2020, 11, 3873. 8) Chem. Eur. J. in press.
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Dearomative Functionalization of Benzenoids through Benzyl Palladiums (Waseda Institute
for Advanced Study, Waseda University) OKei Muto

We have developed a series of Pd-catalyzed dearomative functionalization of haloarenes
with diazo compounds and nucleophiles. The key for this methodology is the action of
palladiums, haloarenes, and diazo species to generate benzyl-palladium intermediate. This
intermediate can react with allyl metals, malonates, and amines (intramolecularly), achieving
dearomative allylation, alkylation, and azaspirocyclization, respectively.

Keywords : Arenes;, Dearomatization, Alicyclic Molecules; Palladium Catalyst; Benzyl
Complex

WA T E LS, BB MEF 7 4 — RA Ny 7 ThLHHEEED T OIS
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RV BT ATV, TIRRT IV FR)ERISESED ERXDNART DT LD
FER ECORBTERIERET L, BFEFRT U AbeT7 vx b, 7R R
BRILTEZZLE2AWELE Y, WO, —YEOEKSESRE /A4 K
RONT B G HER IR ERx 72 FBRICKR L CTHEIT T 5,

via

Nu—pgii
Pd catalyst z Pd
Br
Nu [N2]4\o > Nu~©/\o ,_|_,
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1) Komatsuda, M.; Kato, H.; Muto, K; Yamaguchi, J. ACS Catal. 2019, 9, 8991-8995.
2) Kato, H.; Musha, I.; Komatsuda, M.; Muto, K.; Yamaguchi, J. Chem. Sci. 2020, 11, 8779—-8784.
3) Yanagimoto, A.; Uwabe, Y.; Wu, Q.; Muto, K.; Yamaguchi, J. ACS Catal. 2021, 11, 10429-10435.
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Development of High-Performance Ferrite Magnets and the Advancement to Next-Generation
Electromagnetic Wave Absorbers (Graduate School of Science, The University of Tokyo)
OAsuka Namai

Ferrite magnets are metal oxides that contain iron as a constituent element, and are the most
widely used magnetic material due to their chemical stability and cost. Due to their low
magnetic anisotropies, the coercive field (H.) of magnetic ferrites is generally low. If the
magnetic anisotropy of ferrite magnets can be improved, the applications is considered be
greatly expanded, and thus, the development of ferrite magnets with large magnetic anisotropy
is one of the important issues. Epsilon iron oxide (e-Fe,Os) is a ferrite magnet that has attracted
attention since it exhibits the highest H. value among metal oxides at room temperature. Herein,
I will present our research on the development of high coercivity magnetic materials based on
e-Fe,O3 by chemical synthesis, observation of high frequency millimeter wave absorption,
design and development of thin millimeter wave absorbers.

Keywords : Nanomagnet, Natural resonance; Millimeter wave; High coercive field; Epsilon
iron oxide
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EIZH DD O THERICBW TSR (M E L TRKORE N ZRTZ Enb, KRE
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1) (a) A. Namai, S. Sakurai, M. Nakajima, T. Suemoto, K. Matsumoto, M. Goto, S. Sasaki, S. Ohkoshi

J. Am. Chem. Soc. 2009, 131, 1170. (b) A. Namai, M. Yoshikiyo, K. Yamada, S. Sakurai, T. Goto, T.
Yoshida, T Miyazaki, M. Nakajima, T. Suemoto, H. Tokoro, and S. Ohkoshi, Nature Communications,
2012, 3, 1035. (¢) A. Namai, M. Yoshikiyo, S. Umeda, T. Yoshida, T. Miyazaki, M. Nakajima, K.
Yamaguchi, T. Suemoto, and S. Ohkoshi, J. Mater. Chem. C, 2013, 1, 5200. (d) S. Ohkoshi, A. Namai,
K. Imoto, M. Yoshikiyo, W. Tarora, K. Nakagawa, M. Komine, Y. Miyamoto, T. Nasu, S. Oka, H. Tokoro,
Scientific Reports, 2015, 5, 14414. (e) S. Ohkoshi, A. Namai, M. Yoshikiyo, K. Imoto, K. Tamazaki, K
Matsuno, O. Inoue, T. Ide, K. Masada, M. Goto, T. Goto, T. Yoshida, T. Miyazaki, Angew. Chem. Int. Ed.
2016, 55, 11403. (f) A. Namai and S. Ohkoshi, Chem. Eur. J, 2018, 24, 11880. (g) A. Namai, K. Ogata,
M. Yoshikiyo, S. Ohkoshi, Bull. Chem. Soc. Jpn. 2020, 93, 20. (h) R. Kinugawa, K. Imoto, Y. Futakawa,
S. Shimizu, M. Yoshikiyo, A. Namai, and S. Ohkoshi, Adv. Eng. Mater. 2021, 23, 2001473.
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(BERETY OfFE Kth!
Approaches of Molecular Chemistry for Self-Propelled Droplets in Non-Equilibrium States
(Faculty of Science and Technology, Keio University) O Taisuke Banno!

Self-propelled motion of objects is observed in the chemical systems under far-from-
equilibrium conditions. So far, the taxis and intermittent motion of artificial objects,
such as droplets and metal particles, have been found as characteristic motion modes
in living system. However, there is no report on the viewpoint of which such
biomimetic dynamics are designed and created from molecular chemistry. We
previously found self-propelled motion of micrometer-sized oil droplets in surfactant
solution. According to the bottom-up approaches, we have demonstrated that the
driving force is due to the Marangoni convection based on heterogeneity of the
tension at the oil-water interface. In this presentation, the concrete approach toward
understanding the mechanism of self-propelled motion is introduced from the
viewpoint of molecular chemistry. In addition, the molecular system where the
phototaxis of droplets as an example of life-like dynamics emerges is also described.
Keywords : Surfactants; Non-Equilibrium State; Marangoni Convection; Self-Propelled
Droplets; Molecular Chemistry
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1) T. Banno, R. Kuroha, T. Toyota, Langmuir 2012, 28, 1190. 2) A. Hirono, T. Toyota, K. Asakura, T.
Banno, Langmuir 2018, 34, 7821. 3) Y. Kasuo, H. Kitahata, Y. Koyano, M. Takinoue, K. Asakura, T.
Banno, Langmuir 2019, 35, 13351. 4) S. Kaneko, K. Asakura, T. Banno, Chem. Commun. 2017, 53,2237.
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“Creation from Confusion” — Synthesis and Development of Confused Porphyrinoids
(Graduate School of Engineering, Kyushu University) Hiroyuki Furuta

A serendipitous finding of a novel porphyrin isomer, N-confused porphyrin (NCP), in 1994
triggered off the research on the confused porphyrinoid chemistry. NCP has a peculiar structure,
one of the pyrrole rings in the macrocyclic framework is connected to the meso-methine carbon
atoms through the a,B’-positions, providing an NNNC inner core and outward-pointing N at
the periphery. As a result, unique and parallel research compared with the chemistry of regular
porphyrin, including metal coordination, photochemistry, catalyst, supramolecular chemistry,
etc., has been staggeringly developed. Furthermore, the synthetic strategy to introduce the
confused pyrrole in the porphyrin macrocycles enables access to the new porphyrinoids
(confused, neo-confused, fused, mis-linked, etc.) with “isomeric”, “expanded”, and “contracted”
frameworks. This presentation will overview the synthesis, physical properties, metal
complexation, and functional application of various confused porphyrinoids with typical
examples.

Keywords : N-Confused Porphyrin,; Porphyrinoids; Isomer; Metal Coordination; Analogues
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Photo-induced elementalization reactions enabled by photoexcited reactive species
(! Tokyo Institute of Technology, * The University of Tokyo) OYuki Nagashima '~

Organoboranes, organosilanes, and organostannanes are ubiquitous and have attracted
attention as synthetic building blocks, functional materials, and bioactive molecules. A wide
variety of elementalization (borylation/silylation/stannylation) reactions have been developed
using diverse reactive species and/or catalysts.'* Herein, I would like to present our developed
photo-induced elementalization reactions by directly utilizing "photoexcited unstable reactive
species": (1) multiple borylation of alkynes,” (2) illuminating stannylation of alkynes and
fluoroarenes,” and (3) basic group-directed ortho-C—H borylation of arenes.”

This photo-induced methodology provides various unprecedented intermediates, which
show completely different reactivity and selectivity from conventional ones to enable various
borylation/stannylation reactions above, which are difficult to achieve by traditional reactions.

Keywords : Organic Photochemistry, Excited State, Main-group Element Compound,
Borylation/Silylation/Stannylation, Theoretical Calculation
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(2) EMRAX7=F>DO%EE: TPLFY-I0AOF7L—2DAXERIEG ]
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1) For a selected review: M. B. Ansell, O. Navarro, J. Spencer Coord. Chem. Rev. 2017, 336, 54.
2) Y. Nagashima, R. Takita, M. Uchiyama, et al. J. Am. Chem. Soc., 2013, 135, 18730.

3) Y. Nagashima, K. Hirano, M. Uchiyama, et al. J. Am. Chem. Soc., 2014, 136, 8532.

4) Y. Nagashima, D. Yukimori, M. Uchiyama, ef al. Angew. Chem. Int. Ed., 2018, 27, 8053.

5) D. Yukimori, Y. Nagashima, M. Uchiyama, et al. J. Am. Chem. Soc., 2019, 141, 9819.

6) K. Sakamoto, Y. Nagashima, K. Tanaka, M. Uchiyama, et al. J. Am. Chem. Soc. 2021, 143, 5629.
7) J. Tanaka, Y. Nagashima, A. J. Araujo Dias, K. Tanaka J. Am. Chem. Soc. 2021, 143, 11325.

8) Y. Nagashima, S. Ishigaki, J. Tanaka, K. Tanaka ACS Catal. 2021, 11, 13591.
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Synthesis of Molecular Systems with Tuned Charge Transfer Interaction for Control of Excited-
State Dynamics ('Department of Chemistry, Faculty of Science and Technology, Keio
University,) OHayato Sakai'

Charge transfer interactions play an important role in the control of excited state dynamics
in organic molecules. Therefore, the close arrangement of electron donor (D) and acceptor (A)
molecules induces highly efficient photofunctional properties in order to form an efficient
charge transfer state. Based on these points, organic molecular systems such as single
molecules and molecular assemblies in which D and A units are closely arranged, were
synthesized. Within the synthesized molecular systems, photophysical properties such as
circularly polarized luminescence, charge separation, and singlet fission, occurred. It was
suggested that the molecular design in which D and A units are closely arranged is effective for
the occurrence of various photophysical properties.

Keywords : Charge Transfer Interaction; Excited State Dynamics, Polyaromatic Compound

RUBU e BB O FR VMR LT 2R By (PAHs) (%, ndbf& g ok K
TOENTEHERB L OE BB RS2 752800, HERETEM B~ )& A JE B
DA STV, PAHS ORERERFUCEDF AT IV ATIEB L CRDE, ERBEE) (CT)
REEN B 59 57 AN B LR IESNTNDIENS, CT fHAEAEM L PAHs I2B1T 5
FERER B, BHRBRNH L LD RIBEIND, OFEY CT fHAEMEAIHIMETEIUL,
H LT 2N RER BLON R ORI AT X5, — . MR E (CPL), E B
B& (ET) BEO—EIENZH (SF) 1R ITET AAT L AR TR — WSR2 8 Hr
T2 RS REMERT B~ DI R B NI CX AL IR AR HFISN T D, Ll
7RG WO EMED Bt 725y TR FHC B2 R BIEL R 2 LT D, LA
FX. BRI TEETT 72T A T O BB E R IC B EL CT MA
TER DS (RSN A Y T2 AT b BREBI ROy T2 A GbhEbI L
THEESND B DA RICEDSE TSGR LT, AL T BIOMESFE
JAWT CPL, ET &5 X SF (ZBIL CREiliL 7=, BN —MaFLETT7 7872 —MH
71 DO BRBECRL A 2 i (kT A ZE T B MEDS S ERAIZRBLL . CT F8 A AEH Ol
% AR T DN RE R B AT RE /e A ) U AT LORIHIZ KB L= (Figure 1),

CPLFIRATRELR HEREFEHREAIED BURESFRIGAIBELR
CTHEAN) U FER D-ARSDFEEWE R+ ZBIF
i -CaHg
o _:167 Wﬁro R ® R
n e
SOy oo v QUKD OCCC
> N 0 "."{Z’}"?‘ 0 R Rr=mps= R
n-CyiHz3 g}N Nﬁ
®p =0.25 nCHEl J Cats ksp=2.1%109 57"
GepL = 4.0%10°3 ker=<1.0%x1012 7 ®O;=1.88, 1v=20 us
J. Phys. Chem. C 2015, 119, 13937 Chem. Sci., 2015, 6, 1498 J. Phvs. Chem. Letl. 2018, 9. 3354
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Film, recognition, and interface ('WPI-MANA, National Institute for Materials Science,
*Graduate School of Frontier Sciences, The University of Tokyo) OXatsuhiko Ariga'-

Methods and concepts focusing on self-assembly and supramolecular chemistry based on
the control of the interfacial environment have been developed. Investigations on molecular
recognitions at the air-water interface provide answers to mystery in biology, how bio-systems
can accomplish molecular recognition through hydrogen bonding in highly polar aqueous
medium. In addition, methodology to control of conformations of molecular machines
embedded at the air-water interface has been demonstrated. This strategy enables us to operate
molecular machines by macroscopic mechanical forces like hand motions. As versatile method
to fabricate nanoscale thin films, alternate layer-by-layer (LbL) assembly was also pioneeringly
developed. Its simple nature has strongly promoted the application of the LbL assembly method
to a wide range of materials from quantum materials and nanomaterials to biological materials
(even virus). Based on these accomplishments, [ will report on the science of films, recognition,
and interfaces.

Keywords : Thin Film; Molecular Recognition; Interface; Layer-by-Layer Assembly;
Supramolecular Chemistry
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Development of a high-throughput CO; electrolysis cell toward achieving carbon neutrality
(Research & Development Center, Toshiba Corporation) O Yusuke Kofuji

Toward carbon neutrality in 2050, the development for electrochemical conversion of CO,
is required. In the practical application, it is important to improve the CO, conversion rate of
the electrolysis cell, reducing the system cost.

In order to improve the CO; conversion rate, we developed electrolysis cell and catalyst layer
of cathode. With a cell configuration that converts CO, gas with high diffusion coefficient, the
conversion rate of the electrolysis cell was significantly improved. In addition, we developed
a simple method to introduce pores in the catalyst layer when the catalyst is sprayed to form a
catalyst layer on the substrate. In electrolysis cell where this cathode is applied, CO, diffusion
throughout entire catalyst layer is promoted, and the elimination of excessed water is expected.
As the results these development, we have achieved an improvement in conversion rate that
exceeds the value for practical use of CO, electrolysis cells.

Keywords : Electrolysis; Carbon Dioxide; Carbon Monoxide; Electrode; Carbon Neutrality

2050 4EH—ARr=a— N TVOEBIZMT T, CO, ZERALFMI W@#é&m
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EMHEEERD,

CO, Bl e A B L. Bt Lo R oE ., 3 L OEMAREE Ok B
[ZHR D FHLATE D, HEEGREE DO K&V COy H A Z BRICEEE AT 5 2 AR~ & 81
Bz HZ ek, BEEEIM LT, o, ARt A B U CHEEM RICftitE &
T B BRI, AR NI RIS LA AT 2 FEER L, 2ok Y — K&
L7/ Cld, g 2R~ CO, JERUAMEIE S AL D 1E 0, RN AR S 7oKk & HE
HE 28 b HECE S, ZNLOMFEICLY . COEMELOEMLICHLEL Sh
TWHHEMEIE 2 HEHGEE Om) E2EBL LT,

1) Efficient Electrochemical Conversion of CO; to CO Using a Cathode with Porous Catalyst Layer
under Mild pH Conditions. Y. Kofuji, A. Ono, Y. Sugano, A. Motoshige, Y. Kudo, M. Yamagiwa, J.
Tamura, S. Mikoshiba, and R. Kitagawa, Chem. Lett. 2021, 50, 482.

2) Electrochemical conversion of CO; to useful chemicals: Current status, remaining challenges, and
future opportunities. H.-R. Jhong, S. Ma, P.J. Kenis, Curr. Opin. Chem. Eng. 2013, 2, 191.
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Development of Environmentally Friendly Dehydrogenative Oxidation Reactions Using Multi-
Functional Heterogeneous Catalysts ('School of Engineering, The University of Tokyo)
OKazuya Yamaguchi'

We have designed multi-functional heterogeneous catalysts and realized various green
functional group transformations based on dehydrogenative oxidations. For example, oxidative
amidation reactions of alcohols, amines, and methyl arenes were realized by utilizing the
specific dehydrogenation and hydration abilities of crystalline nanomanganese oxides. We also
designed multi-functional heterogeneous catalysts based on nanoparticles of Au and/or Pd and
succeeded in developing various novel green functional group transformations.

Keywords : Multi-functional heterogeneous catalysts; Metal oxides, Metal nanoparticles,
Dehydrogenative oxidation reactions
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TA 54 FRIC in situ £ T 2HBEREBFED RHATEERRT &
iR A RE B R

(ERARMLRT) AiEF A
Elucidation of local structures and catalytic functions of novel metal complexes in situ
generated in zeolites (Institute for Catalysis, Hokkaido University) Zen Maeno

Metal species on solid catalysts change their oxidation state and local structure depending
on temperature and atmosphere. The study on structural analysis under reaction conditions is
essential to elucidate the active species and reaction mechanism. In this work, in sifu generation
of unique metal species in zeolites was studied under high temperature reaction conditions.
Their local structures were determined by a combination of in situ/operando spectroscopic
measurements and theoretical investigations. I also revealed their catalytic functions for alkane
transformations and NO adsorption properties as well as origins of their excellent functions.
Keywords : Zeolites; In situ/operando spectroscopy, Metal hydrides,; Alkane dehydrogenation;
NO adsorption
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