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

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

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

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

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

10:30 AM - 11:00 AM

K103

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

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

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

[K103-3am-02] Development of High-Performance
n-Conjugated Polymers with High-
Crystalline Structure and Favorable
Molecular Orientation for Organic Devices
Oltaru Osaka' (1. Hiroshima University)
9:55 AM - 10:45 AM

[K103-3am-03] Precise synthesis of conjugated polymers

©The Chemical Society of Japan

The Chemical Society of Japan The 103rd CSJ Annual Meeting

using metal-organic frameworks
OTakashi Kitao™? (1. The Univ. of Tokyo, 2.
JST-PRESTO)

10:50 AM - 11:20 AM

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

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

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

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

1:00 PM - 1:50 PM

[K103-3pm-02] Machine learning assisted developments
of heterogeneous catalysts
OTakashi Toyao' (1. Hokkaido University)
1:50 PM - 2:20 PM

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

2:30 PM - 3:00 PM

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

3:00 PM - 3:30 PM
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Award Presentations, Special Lectures | Award Presentations, Special
Lectures | Award Presentations, Special Lectures

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

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

[K101-3pm-03] X-ray absorption spectroscopy for deep



understanding of catalysis in
homogeneous system
OYuta Uetake'?® (1. Osaka Univ., 2. ICS-OTRI
Osaka Univ., 3. RIKEN BDR)
2:00 PM - 2:30 PM

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

[K101-3pm-05] Unified Total Synthesis of Daphnane,
Tigliane, and Rhamnopholane
Diterpenoids
©Masanori Nagatomo' (1. Grad. Sch. Pharm.
Sci, U Tokyo)
3:10 PM - 3:40 PM
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[K103-3vn] Award Presentations, Special Lectures
Chair: Jun-Ya Hasegawa, Nobuo Kimizuka
4:10 PM - 6:40 PM K103 (K103, Lecture Hall Bldg. [1F])

[K103-3vn-01] Molecular Photoinduced Charge
Separation for Science and Energy and
Biological Applications

' (1. Kyoto University)

OHiroshi Imahori
4:10 PM - 5:00 PM

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

[K103-3vn-03] Fast Phosphorescence and Stimulus-
responsive Functions of Metal-free Organic
Molecules
OYosuke Tani? (1. Grad. School of Science,
Osaka Univ., 2. ICS-OTRI, Osaka Univ.)
5:40 PM - 6:10 PM

[K103-3vn-04] Optical functions through metal-ligand
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bond cleavage triggered by multiple
stimuli

OHiroshi Masai' (1. The University of Tokyo)
6:10 PM - 6:40 PM
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[K101-3vn] Award Presentations, Special Lectures
Chair: Fumitoshi Kakiuchi, Naokazu Kano
4:10 PM - 5:40 PM K101 (K101, Lecture Hall Bldg. [1F])

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

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

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

5:10 PM - 5:40 PM
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[K101-3am] Award Presentations, Special Lectures
Chair: Takeshi Hasegawa, Tatsuya Tukuda
Fri. Mar 24, 2023 9:00 AM - 11:00 AM K101 (K101, Lecture Hall Bldg. [1F])

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

[K101-3am-02] Establishment of Precise Separation and Elucidation of Reactivity,
Optical Properties of Ligand-Protected Metal Clusters
9Yoshiki Niihori' (1. Tokyo University of Science)
10:00 AM - 10:30 AM

[K101-3am-03] Creation of Novel Metal Nanoparticles and Nanoclusters and their
Photo/Electrochemical Applications
OTokuhisa Kawawaki' (1. Graduate School of Science, Tokyo University of Science)
10:30 AM - 11:00 AM
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K101-3am-01 BAL2S B1035SF2 (2023)

[Ei% S E D& HIH 1< & 5 RICHB O & A DR
(CRAEARBERR) Ot

Reaction Mechanism Elucidation and Functionality Creation by Structural Control at the
Solid/Solution Interfaces (Graduate School of Science, Tohoku University) OShen Ye

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

Keywords :  Physical Chemistry; Electrochemistry; Interfacial Chemistry; Interfacial
Vibrational Spectroscopy, Scanning Probe Microscope
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K101-3am-02 BAL2S B1035SF2 (2023)
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Establishment of Precise Separation Methods and Elucidation of Reactivity and Optical

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

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

Keywords : Ligand-Protected Metal Clusters; High-Performance Liquid Chromatography;
Triplet-Triplet Annihilation-Based Photon Upconversion
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K101-3am-02 BAL2S B1035SF2 (2023)
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Reference: [1] Y. Niihori, M. Matsuzaki, T. Pradeep, Y. Negishi J. Am. Chem. Soc. 2013, 135, 4946.
[2]Y. Niihori, M. Matsuzaki, C. Uchida, Y. Negishi, Nanoscale 2014, 6, 7889. [3] Y. Niihori, Y. Kikuchi,
A. Kato, M. Matsuzaki, Y. Negishi ACS Nano 2015, 9, 9347. [4] Y. Niihori, Y. Koyama, S. Watanabe,
S. Hashimoto, S. Hossain, L. V. Nair, B. Kumar, W. Kurashige, Y. Negishi, J. Phys. Chem. Lett. 2018,
9,4930. [5] Y. Niihori, S. Hashimoto, Y. Koyama, S. Hossain, W. Kurashige, Y. Negishi, J. Phys. Chem.
C 2019, 123, 13324. [6] Y. Niihori, Y. Kikuchi, D. Shima, C. Uchida, S. Sharma, S. Hossain, W.
Kurashige, Y. Negishi Ind. Eng. Chem. Res. 2017, 56, 1029. [7] Y. Niihori, D. Shima, K. Yoshida, K.
Hamada, L. V. Nair, S. Hossain, W. Kurashige, Y. Negishi Nanoscale 2018, 10, 1641. [8] Y. Niihori, Y.
Wada, M. Mitsui Angew. Chem. Int. Ed. 2021, 60, 2822.
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Synthesis of Novel Metal Nanoparticles and Clusters, and their Photo/Electrochemical
Applications

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

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

Keywords : Metal nanoclusters; Metal clusters; Metal nanoparticles, Electrochemistry;
Photocatalysis
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1) T. Kawawaki, Y. Takahashi, T. Tatsuma, Nanoscale, 2011, 3, 2865-2867.

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

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

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

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

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

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

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

High-Crystalline Structure and Favorable Molecular Orientation for
Organic Devices

ltaru Osaka' (1. Hiroshima University)

9:55 AM - 10:45 AM

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

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

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

Keywords : Sub-nanoparticles; Atom-hybridization; Dendrimers,; Atom Dynamics
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1) Stepwise radial complexation of imine groups in phenylazomethine dendrimers, K. Yamamoto, M.
Higuchi, S. Shiki, M. Tsuruta, H. Chiba, Nature., 2002, 415, 509.

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

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

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

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

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

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

Keywords : m-Conjugated Polymers; Crystalline; Orientation, Organic Field-Effect
Transistors; Organic Photovoltaics
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Precise synthesis of conjugated polymers using metal—organic frameworks (' Graduate School

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

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

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

1.J. Am. Chem. Soc., 2019, 141, 19565; Chem Sci., 2020, 11, 10844; Polym. Chem., 2022, 13, 5003.

2. Angew. Chem. Int. Ed., 2016, 55, 708; Chem. Lett., 2017, 46, 1705; Nat. Commun., 2018, 9, 1660; J.
Am. Chem. Soc., 2019, 141, 19565; Angew. Chem. Int. Ed., 2021, 60, 17947; J. Phys. Chem. C, 2022,
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[K103-3pm] Award Presentations, Special Lectures
Chair: Hiroko Yamada, Tsunehiro Tanaka
Fri. Mar 24, 2023 1:00 PM - 3:30 PM K103 (K103, Lecture Hall Bldg. [1F])

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

Photo-induced water splitting using semiconductor photocatalysts has attracted considerable
attention for producing H; as a clean energy carrier, while the effective utilization of visible
light is imperative to achieve the desired efficiency for practical applications. Although various
non-oxide compounds (including mixed-anion ones) such as (oxy)nitrides, (oxy)sulfides, and
(oxy)halides have been extensively studied as promising photocatalysts for visible light-
induced water splitting, most of them suffer from facile self-oxidative deactivation of non-
oxide anions by photogenerated holes. In this presentation, some strategies including surface
modification with redox-active layers, loading of effective nano-particulate cocatalysts, and
valence band engineering for stabilizing such non-oxide materials and thereby achieving
visible-light-induced water splitting with them will be introduced. Keywords - Photocatalyst;
Hydrogen Production; Solar Energy; Visible Light; Non-oxide Semiconductors
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1) R. Abe, K. Sayama et al., Chem. Commun., 2001, 2001, 2416.

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

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

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

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

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

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

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

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

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

Keywords : Cooperative catalysis; Gold nanoparticles; Acid and base; Organic synthesis
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1) Miura, H.; Shishido, T. Chem. Lett. 2021, 50, 346-352. (Highlight Review)

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

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

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

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

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

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

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

Keywords : Coordination polymerization, Boron cocatalyst, Renewable polymer materials
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Organometallics 2022, 41, 3024.
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[K101-3pm] Award Presentations, Special Lectures
Chair: Hidehiro Sakurai, Toshimichi Ohmura
Fri. Mar 24, 2023 1:00 PM - 3:40 PM K101 (K101, Lecture Hall Bldg. [1F])

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

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

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

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

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

X-ray absorption spectroscopy (XAS) is a powerful technique to analyze the electronic state
and structure of molecules. However, its application to the mechanistic study on homogeneous
catalytic reactions has been still limited. The speaker has developed measurement equipment
and apparatus suitable for solution-phase XAS experiments, and has shown that this method is
quite useful to understand the reaction mechanism and electronic nature of transition-metal
complexes. In this presentation, I will present some examples from the past studies that are
considered to be particularly beneficial, and share our knowledge with this community.
Keywords : X-ray absorption spectroscopy, homogeneous catalysis; reaction mechanism
analysis; electronic state analysis, organometallic complex
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Comprehensive Synthesis of Nitrogen-Containing Heterocycles Based on Direct
Transformation of Stable Molecular Structures (' Graduate School of Pharmaceutical Sciences,

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

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

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

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

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

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

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

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

1) A. Hirose, A. Watanabe, K. Ogino, M. Nagatomo, M. Inoue, J. Am. Chem. Soc. 2021, 143, 12387.
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[K103-3vn] Award Presentations, Special Lectures
Chair: Jun-Ya Hasegawa, Nobuo Kimizuka
Fri. Mar 24, 2023 4:10 PM - 6:40 PM K103 (K103, Lecture Hall Bldg. [1F])

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

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

[K103-3vn-03] Fast Phosphorescence and Stimulus-responsive Functions of Metal-
free Organic Molecules
OYosuke Tani'? (1. Grad. School of Science, Osaka Univ., 2. ICS-OTRI, Osaka Univ.)
5:40 PM - 6:10 PM

[K103-3vn-04] Optical functions through metal-ligand bond cleavage triggered by
multiple stimuli
SHiroshi Masai' (1. The University of Tokyo)
6:10 PM - 6:40 PM
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Molecular Photoinduced Charge Separation for Science and Energy and Biological
Applications (‘Graduate School of Engineering, Kyoto University, *WPI-iCeMS, Kyoto
University) OHiroshi Imahori'?

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

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

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

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

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

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

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

Keywords : Room-temperature Phosphorescence; Organic Crystals, Amorphous; Functional
Molecular Liquids; Metal Free
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1) Tani, Y.; Terasaki, M.; Komura, M.; Ogawa, T. J. Mater. Chem. C, 2019, 7, 11926-11931; 2) Tani, Y.;
Komura, M.; Ogawa, T. Chem. Commun., 2020, 56, 6810—6813; 3) Komura, M.; Ogawa, T.; Tani, Y.
Chem. Sci., 2021, 12, 14363—-14368; 4) Takewaki, Y.; Ogawa, T.; Tani, Y. Front. Chem., 2022, 9, 812593,
5) Komura, M.; Sotome, H.; Miyasaka, H.; Ogawa, T.; Tani, Y. ChemRxiv, 2022. DOI:
10.26434/chemrxiv-2022-xv8bk; 6) To be submitted.

© The Chemical Society of Japan - K103-3vn-03 -



K103-3vn-04 AxL24a B1035S452 (2023)

FHRORF TSI SR ITER—ELFUMRIGZEZRE LR

HEED R

(RRBEf & b)) EH 77
Optical functions through metal-ligand bond cleavage triggered by multiple stimuli (Graduate
School of Arts and Sciences, The University of Tokyo) OHiroshi Masai

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

Masai, H.; Terao, J. et al. Adv. Funct Mater. 2022, 32, 2205855. 5) Masai, H.; Terao, J. et al. Polymers
2020, 712, 244.
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[K101-3vn-01] Development of Highly Functional Textiles by Precise Control of
Fiber Cross-Sectional Morphology
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Development of Highly Functional Textiles by Precise Control of Fiber Cross-Sectional
Morphology ('Toray Industries, Inc.) OMasato Masuda', Tomohiko Matsuura', Tatsuya
Ishikawa', Jyoji Funakoshi!, Koujirou Inada'

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

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

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

Keywords : Catalyst, Polyethylene Terephthalate, Aluminum, Ligand, Material Recycling
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Controlling Energy of n-Conjugated Systems with Hypervalent Bond
and Application to Polymer Materials

(Graduate School of Engineering, Kyoto University)

OMasayuki Gon

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

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

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

FI BT CDT
Ap. =690 nm 724 nm 834 nm

‘@ Q QDPL 32% 21% 3%
{ : :O Sn Q tBu

oo G O .
tBu tBu

772 nm 804 nm 959 nm
CiaHas CiaHas CioHas 3% 5% 1%

CioHos CioHas
e 11
stcwz

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

1) Gon, M.; Tanaka, K.; Chujo, Y. Chem. Eur. J. 2021, 27, 7561. 2) Gon, M.; Yaegashi, M.;
Tanaka, K.; Chujo Y. Chem. Eur J. 2023, in press. (DOI:10.1002/chem.202203423) 3) Gon,
M.; Tanimura, K.; Yaegashi, M.; Tanaka, K.; Chujo, Y. Polym. J. 2021, 53, 1241.
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