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Development of Printed Semiconductor Devices Using Semi-conductive Carbon Nanotubes
(*Toray Industries, Inc.) OKazuki Isogai', Shota Kawai'

Printed semiconductor devices that are manufactured by using printable materials have been
strongly expected to be realized because of their low cost, energy efficiency and flexibility.
However, a significant improvement in the performance of printable semiconductor materials
is required. In this work, we developed the semi-conductive carbon nanotube (semi-CNT)
technology to improve the performance of printable semiconductor materials. By controlling
the nanostructure and uniform dispersion of semi-CNTs, we achieved the highest level of
mobility in the world as a printable semiconductor material (Fig.1). In addition, we realized an
air-stable N-type semiconductor material by unique electronic doping of semi-CNTs (Fig.2).
By combining the semi-CNT technologies and our device technologies, wireless
communications of RFIDs and sensors printed on general-purpose films were achieved (Fig.3).
Currently, a wide range of applications are being developed, including inventory managements
and urination detections. Furthermore, we established the element technology for device
production using a Roll-to-Roll process, which is a high-productivity and energy-saving
continuous printing process (Fig.4).

Keywords : Printed Semiconductor; Semi-conductive Carbon Nanotube; TFT: Wireless
Communication
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Fig.3 (a) printed RFID, (b) printed water sensor Fig.4 R2R process sample
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Development of Manufacturing Technology for Sustainable Surfactant “Internal Olefin
Sulfonate” ('Kao Co., Ltd.) OYuudai Yamada, Koutaku Yuasa, Sara Sumioka, Shingo Takada,
Masato Nomura

Internal olefin sulfonate (IOS) is sustainable surfactant that exhibits high water solubility
and surfactant performance. It can be produced from oleic oils with carbon number 16 and 18
which have been difficult to use due to low water solubility. IOS is produced by converting
alcohols obtained from oils to internal olefins, followed by sulfonation and neutralization
reactions. However, conventional production methods have issues with color and impurities.
We have established the internal olefin production technology using the developed catalyst that
produces almost no byproducts which cause coloration. Furthermore, we have achieved both
low color and high productivity through industrialization studies based on the use of inert gas
to suppress sulfonation overreaction and numbering up. In addition, the high-speed shear
technology used in emulsification technology was applied to neutralize sulfonates to suppress
the impurities. This technology is expected to enable the stable supply of high-quality I0S and
to solve the shortage of surfactants for detergents in the future.

Keywords : Anionic surfactant; Sustainability; Internal olefin sulfonate; Vegetable oil
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Development of Unique a-Olefin Copolymer with High Stress Absorption Performance and
Their Applications (Mitsui Chemicals. Inc.) OMasahiko Okamoto, Takayuki Uekusa

In this presentation, we talk about the development of unique a-olefin copolymer that has
high stress absorption performance. We found that a-olefin copolymer containing with bulky
side chains as main monomer using novel metallocene catalyst is flexible and has a maximum
loss tangent at room temperature. This material exhibits unique properties such as rubber
elasticity in addition to excellent vibration damping and stress relaxation properties. Currently,
we are promoting the development of differentiated products and applications by combining it
with blending and molding processing technologies.

Keywords : a-olefin copolymer; Metallocene catalyst; elastomer, stress relaxation properties
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122378. (2020).
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Development of Dental Restorative Materials with Structural Color (Tokuyama Dental
Corporation) Hironobu Akizumi, OHiroshi Morisaki, Takuma Matsuo

Dental resin composites are among the most important materials for caries treatment. For
natural-looking restorations, high color-matching ability of resin composites with natural teeth
is necessary because shades of natural teeth have individual differences. We found that a resin
composite containing uniform-sized spherical particles of 260 nm in diameter as an inorganic
filler prepared by the sol-gel method could generate yellowish to reddish structural color and
showed superior color-matching ability with a wide range of tooth shades.

Keywords: Structural Color, Dental Restorative Materials, Spherical Inorganic Particle;
Composite Materials;, Chemistry of Inorganic Materials
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Fig. 1 (a) A 260 nm spherical filler and structural color on a black background

(b) Color-matching ability test using resin composite with structural color
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Development and Commercialization of Negative-type Photodefinable Polyimide Film for
Electronic Components ('Toray Industries, Inc.) O Kazuyuki Matsumura,! Keigo Kato,'
Yoshiko Tatsuta,' Daisuke Kanamori,' Yuki Katsurada'

Photodefinable polyimide materials are expected to be widely used in advanced technologies
as protective films and interlayer insulating films for semiconductors and electronic
components. On the other hand, as the performance of electronic products continues to improve,
the materials technology used to assemble semiconductors and electronic components must be
able to handle a variety of structures that are becoming more complex. Then, we have
developed the dry film type material that can form a flat surface on an uneven structure more
easily than conventional varnish materials. In the process of developing the material, we found
an application for forming a roof with a cavity structure that could only be achieves with a
sheet form. We report on the development of a negative-type photodefiable polyimide sheet
material optimized for this application.

Keywords : Photodefinable polyimide, Insulating film, Dry film; Hollow structure
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Fig. 1 SEM image of photopatterned material after curing (a) Top view of line and via pattern,

(b) cross-sectional view of cavity structure.
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Development of Visible/Near-Infrared Light Driven Photoreactions Using Organometallic
Complexes (Institute of Industrial Science, The University of Tokyo) OKei Murata

A combination of organometallic complexes possessing a flexible metal-carbon bond and
light energy is attractive as it enables diverse and functional molecular transformations. In
particular, visible and near-infrared light driven reactions are important from the viewpoints of
utilization of renewable solar energy and application to biological systems, respectively. The
presenter has worked on the development of various visible/near-infrared light driven
photoreactions using organometallic complexes. In this presentation, the following reactions
developed by the presenter will be introduced: (i) the catalytic immobilization reactions of
carbon dioxide (CO,) driven by visible light, and (ii) the photouncaging reactions using near-
infrared light oriented toward application to photodynamic therapy.

Keywords : Organometallic Complex; Visible Light; Near-Infrared Light; Photocatalyst;
Photouncaging
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2) K. Murata, N. Numasawa, K. Shimomaki, J. Takaya, N. Iwasawa, Front. Chem. 2019, 22, 371.
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Synthesis and Characterization of Novel Organic Molecules Based on Spatial Arrangement of
n-Conjugated Skeletons (Graduate School of Engineering, Kyoto University) OKenichi Kato

n-Conjugated molecules play a central role in organic functional materials because they have
rigid molecular skeletons and show interesting optical, electrochemical, and magnetic response.
For the elaboration and innovation of these properties, the control of solid-state assembling
structures is as important as the development of novel m-conjugated planes themselves.
However, most t-conjugated skeletons have been planar. They tended to form n-stacked dimers
interacting weakly with outside molecules, especially in the case of n-extended ones with
superior electronic properties. For these backgrounds, the speaker have designed and
characterized a few series of molecules based on spatial arrangement of plural n-skeletons. Two
sets of molecules are introduced in this presentation, focusing on the functionalization using
late-stage reactions and properties deriving from three-dimensional structures.

Pillar[n]arenes are macrocyclic oligomers in which 1,4-dialkoxybenzene units are connected
with each other by methylene linkages (Figure 1). Among m-conjugated macrocycles,
pillar[n]arenes are unique because the symmetric targets are selectively obtained without
difficulties in synthesis and isomeric separation."” The speaker have synthesized new molecules
with altered electronic properties by using direct functionalization on the m-cores. In a set of
molecules arylated on one rim of the cylinder, two-sided chiroptical macrocycles were
produced, and the effect of dipolar characters was studied.” Pillar[5,6]arenes arylated at all the
substitution positions were synthesized at the first time. The products showed high
luminescence efficiency and crushed structures causing low dissymmetry factors.”

The research also is extending to new derivatives of n-fused propellanes in which a single-
bonded sp’ carbon pair are fused with three aromatic rings (Figure 2). They retain m-accessible
naphthalene rings, which can be located at nodes in porous frameworks. Indeed, porous
polymers and molecular solids base on n-fused propellanes exhibited selective adsorption of
small molecules reflecting the chemical structures, in the low pressure regions inducing
monolayer adsorption.*” [4.3.3]Propellane selectively afforded di-functional derivatives® and
revealed a twist along the central C—C single bond. Furthermore, the latest results supported
the flexibility and intrinsic chirality, making a sharp contrast to triptycene derivatives.
Keywords : m-Conjugated System; Three-dimensional Structure; Symmetry; Chiroptical
Properties;, Molecular-size Space
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b) Chiral two-sided macrocycles a) Pillar[n]arenes c) Per-arylation
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1) K. Kato, S. Fa, T. Ogoshi, Angew. Chem. Int. Ed. 2023, 62, €202308316. (Minireview) 2) K. Kato, Y.

Kurakake, S. Ohtani, S. Fa, M. Gon, K. Tanaka, T. Ogoshi, Angew. Chem. Int. Ed. 2022, 61,¢202209222.
3) K. Kato, T. Kaneda, S. Ohtani, T. Ogoshi, J. Am. Chem. Soc. 2023, 145, 6905-6913. 4) K. Kato, N.
Seto, K. Chida, T. Yoshii, M. Mizuno, H. Nishihara, S. Ohtani, T. Ogoshi, Bull. Chem. Soc. Jpn. 2022,
95, 1296-1302. 5) K. Kato, T. Hiroi, N. Seto, S. Ohtani, T. Ogoshi, Chem. Lett. 2022, 51, 975-977. 6)
K. Kato, S. Tanaka, N. Seto, K. Wada, M. Gon, S. Fa, S. Ohtani, K. Tanaka, T. Ogoshi, Chem. Commun.
2023, 59, 7080-7083.
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Development of Efficient Hydrogenation and Dehydrogenation Reactions Using
Multifunctional Solid Catalysts (Graduate School of Engineering, The University of Tokyo)O
Xiongjie Jin

Catalysts have been classified into heterogeneous and homogencous catalysts, and each of
which has developed as a completely different field. Among these, heterogeneous catalysts
have an advantage over homogeneous catalysts for molecular transformations because they can
be easily recovered and reused. However, precise control of the active site is extremely difficult,
and catalyst design still largely relies on experience. On the other hand, with homogeneous
catalysts, active sites can be tuned through rational ligand design, and reaction control is much
easier than with heterogeneous catalysts. Therefore, it is important to merging the design
concept of homogeneous catalysts into the development of heterogeneous catalysts and to
rationally design truly powerful heterogencous catalysts that possess the advantages of both
homogeneous and heterogeneous catalysts, by which synthetic chemistry can be revolutionized
toward sustainable society.

Recently, we have been keen to develop the field of “fusion catalyst” chemistry, which goes
beyond the conventional framework of heterogeneous and homogeneous catalysts. Specifically,
by merging the catalyst design concept in homogeneous catalysis, namely “metal-ligand
cooperation” to heterolytically cleave chemical bonds, to the design of heterogeneous catalysts,
we have successfully developed a series of highly efficient heterogeneous supported metal
catalysts for hydrogenolysis and dehydrogenation reactions by employing ‘“metal-support
cooperation” for catalyst design. The important point in our catalyst design is that the metal
and the support cooperatively activate the substrate and promote the reactions benefiting from
the support material. The as-described catalyst design concept for heterogeneous catalysts
allowed us to develop highly selective and efficient (1) C—O bond hydrogenolysis!-? and (2)
C—C bond dehydrogenation reactions,>> which are of significant importance in sustainable
chemical synthesis using renewable sources. The heterogeneous-homogeneous fusion catalyst
system developed in our works combines the characteristics of a heterogeneous catalyst, which
is easy to recover and reuse, and the characteristics of a homogeneous catalyst, which allows
precise control of reactions.

Keywords : heterogeneous  catalysts;, metal-support  cooperation;  hydrogenation;
dehydrogenation
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B This work : Metal-support cooperation in heterogeneous catalysis for efficient
hydrogenolysis and hydrogenation reactions

(a) C-0 bond hydrogenolysis v Hydrogenolysis
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Topical Formulation Design Using Computational Chemistry and Machine Learning
Modellings (Translational Research Department, Maruho Co., Ltd.) OHiromi Baba

Designing formulations that can ensure the spatiotemporal delivery of active pharmaceutical
ingredients (APIs) is crucial for the development of pharmaceutical products, in addition to
discovering APIs. However, owing to the expansive design space resulting from the numerous
combinations of formulation ingredients, optimization of formulations is an extremely
challenging and expensive process. Herein, we developed a methodology to streamline a
formulation optimization process by constructing prediction models for formulation properties
of systems comprising diverse compounds using machine learning and molecular dynamics
simulations.

Keywords : Pharmaceutical Formulation, Molecular Dynamics, Machine Learning; Solvent
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Novel Transformations of Organic Molecules Based on Selectivity Control Unique to
Supported Nanoparticle Catalysts ('School of Engineering, The University of Tokyo, %JST,
PRESTO) OTakafumi Yatabe'*?

While inorganic solid catalysts have attracted attention as environmentally benign catalysts
that can be easily reused and applied to flow synthesis, the development of novel organic
reactions utilizing their unique structures and properties, which differ significantly from those
of homogeneous catalysts such as metal complex catalysts, has been hardly explored. In this
study, I focused on supported metal nanoparticle catalysts, which have zero-valent metal bonds
and can be functionally integrated, and I achieved various novel organic molecular
transformations by controlling selectivity using catalytic properties unique to supported metal
nanoparticle catalysts such as multi-site adsorption, concerted electron transfer, and bimetallic
structure control. In this presentation, I will talk about three topics: a) novel tandem reactions
via a-methylene regiospecific aerobic oxidation of tertiary amines catalyzed by Au
nanoparticles,' b) selectivity switch of flavonoid synthesis from one-pot flavone synthesis to
aurone synthesis by function integration,>* and c) efficient oxidative dehydrogenation of
saturated ketones via concerted C—H activation by nanooxides-on-nanoparticles.>¢
Keywords : Supported Metal Nanoparticle Catalysts;, Selectivity Switch; C-H
Functionalization; Aerobic Oxidation; Oxidative Dehydrogenation
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(FKEET) OXH A
Catalytic Bond Cleavage Enabled by Zirconocene and Photoredox Catalysis (School of
Advanced Science and Engineering, Waseda University) OEisuke Ota

Carbon-centered radicals, intrigued intermediates in organic synthesis, have been generally
formed from well-designed radical precursors. The methodologies to produce carbon-centered
radicals by o-bond cleavage of the previously inaccessible bonds would significantly contribute
to the expansion of synthetic strategy. Herein, we achieved the cleavage of C—O, C—Cl, and C—
F bonds by zirconocene/photoredox catalysis. These protocols are proposed to be engaged with
zirconocene (III) and affords carbon-centered radicals, which can undergo functionalization
with different radical trapping agents. The processes proceeded under mild conditions and
accommodated a wide range of substrates, including biologically active compounds.
Keywords : Photoredox Catalysis, Zirconocene, Radical, Bond Cleavage
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Catalytic Radical Generation Enabled by Zirconocene/Photoredox Catalysis
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ZHEREZRL TIT o EFHEOHRE

(BIRI - AFHK) HFEF

Improvement of Chemistry Education Through Textbook Authorization.

(Honorary Prof., Graduate School of Engineering, Tokyo University of Agriculture &
Engineering) Kiyotaka Shigehara

The present author has been involved in MEXT authorization workshop of basic chemistry
and chemistry textbooks for about 7 years until 2021. Since the actions and roles in the
workshop committee were evaluated to be worthy for “The Chemical Society of Japan Award
for Merits for Chemical Education” for 2024, several examples of the improvements of
textbooks are presently introduced.

As the fundamental law of education and the school education act had been proclaimed in
1947, printing and issue of evaluated textbooks has started. 67 years had passed since then, the
supplements of textbooks necessary to deal with the new findings and inventions have been
advanced and the corresponding revisions were made. Although the academic field continued
from olden days as like chemistry is expected to generate textbooks with enough completeness,
it is our regret that the present situation is not reaching there. Rather, not a few fundamental
errors continued to be overlooked and described in the textbooks till the present days. If such
errors were overlooked in the authorization workshop, no revisions maybe available for the
successive 4 years. Descriptions on Volta cell, Fe(OH);, VSEPR, intermolecular force,
allotropes, several chemical terms, etc., were typical inconsistencies corrected very recently.
Still, many has been remained uncompleted, deep participation of The Chemical Society of
Japan is sincerely expected.

Keywords : Education, Textbook Authorization, Basic Chemistry; Highschool Chemistry
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1947 F(B3F0 22 ) AT O T2 EE REARVE « P EE(School education act)
DA, REBEEORE « BITHMED DL, LK, 67 FRBKE->T, #
BFEORNFITITHT LU IEAZE RAISKHS LT RN O EIT DI, SR HE b D
BN TE T2, LD X 5 iy < MBH W TV A ERITEIK CTH 5 &, HREDLE
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A7 EN R I TAH H £ Tl TZREHAFe T D TW el bR IV & ER
20, REEETRAELTLE ) LAFRIFFTIEESNRWVWEFIZ/R->TLE I DT,
TRE Y I DHIIZ ROEKKRE T TR DL EL DWEEITH> CE Tz, R
BRI DETIE, #iE & U TIEE L TV Fe(OH)s (k273 FeO(OH) T
SN DAL KBREICE D> TLE D) O, VSEPR, 43 7M1 ERIZEET 5
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CREER) B —K
Outstanding Educational Activity in Analytical and Inorganic Chemistry (Tokyo University of
Science) OKazuo Miyamura

Since 1982, when I started my career as an assistant professor, I worked for 16 years at the
University of Tokyo and, from 1998, headed a laboratory at the Tokyo University of Science
for 25 years. During that time, more than 300 bachelors, 140 master course students and 12
doctor course students graduated from my laboratory. The duties of a university professor can
be classified into administration, research and education. I served as a director in 4 academic
associations and reported over 100 papers. In addition, I also chaired the Editorial Board of the
Journal of Chemistry and Education and the Chemical Heritage Committee of JCS.

Now that [ have received the Chemistry Education Award from JCS with regard to education,
I would like to look back on my academic activities and introduce how I managed my
laboratory, focusing on the research results of my PhD students.

Keywords : University of Tokyo, Tokyo University of Science
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