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Synthesis and Characterization of Supramolecular Electrolytes Composed of Polyether and
Boroxine (VI) -Evaluation of Various Properties of Polyether Derivative with Pyridine
Group- (Department of Materials and Life Sciences, Sophia University) OMengen Guo, Yuko
Takeoka, Masahiro Rikukawa, Masahiro Yoshizawa-Fujita

Polyethylene oxide (PEO) is an ion-conducting polymer that has both high polarity to
dissociate salts and high mobility to transport generated ions. On the other hand, porous
covalent organic frameworks (COF) with boroxine as a crosslinking point are known. Boron
in boroxine has an empty p-orbital, so it is electron-accepting. We have prepared
supramolecular electrolytes composed of a PEO derivative with an amino group on the chain
end and COFs and investigated their various properties. However, the electrochemical stability
of the electrolytes was low due to the reductive degradation of the amino group. In this study,
a supramolecular electrolyte (BDP) consisting of a PEO derivative with a pyridine group on
the chain end was prepared and complexed with Li salt, and its thermal and electrochemical
properties were evaluated.

Keywords : Boroxine; Covalent organic framework, Polyether
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Figure 1. Chemical structure of COF,
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Synthesis and Optical Properties of Cyanine Dyes Containing Polythioindolenine Skeleton
(\Department of Materials Science and Processing, Graduate School of Natural Science and
Technology, Gifu University, *Department of Chemistry and Biomolecular Science, Faculty of
Engineering, Gifu University,* Division of Instrumental Analysis, Life Science Research
Center, Gifu University) OYuto Hagiyama !, Yasuhiro Kubota 2, Toshiyasu Inuzuka 3,
Kazumasa Funabiki 2

Polymethine cyanine dyes are a group of dyes with a structure consisting of two heterocyclic
rings containing a nitrogen atom joined by an odd number of methine chains, and the maximum
absorption wavelength can be easily changed by changing the number of methine chains. We have
synthesized polymethine cyanine dyes with multiple fluorine atoms on the heterocyclic ring and
characterized their properties. In this study, we synthesized new polymethine cyanine dyes with
multiple sulfur atoms by utilizing the high reactivity of fluorine atoms on the heterocyclic ring
and the high nucleophilicity of 1,2-benzenedithiol. UV-Vis and fluorescence spectra of the
synthesized dyes in toluene solution were measured and their optical properties were evaluated.
The maximum absorption and fluorescence wavelengths were lengthened by changing the
fluorine atom to sulfur atom on the heterocyclic ring.

Keywords * Polymethine Cyanine Dyes,; Aromatic Nucleophilic Substitution Reactions; Fluorescence
Properties
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Self-Healing and Antifogging Property of Supramolecular Cross-linked Coating and Control
of Surface Hardness by Photo-Dimerization Reaction ('Graduate School of Engineering,
Osaka Institute of Technology, *Faculty of Engineering, Osaka Institute of Technology, *Osaka
Research Institute of Industrial Science and Technology) (OTakumi Ida,' Masahiro Muraoka,’
Motohiro Shizuma,® Shintaro Kawano?

Most of self-healing materials based on host-guest supramolecular cross-links have been
reported in hydrogel systems including water. Therefore, investigating self-healing behavior in
solid coating systems based on host-guest supramolecular cross-links is an attractive challenge.
In this work, we designed polymer networks cross-linked through the host-guest complex
between photo-functional coumarin-modified guest polymers and cyclodextrin host-modified
polymers based on (meth)acrylate backbone in water, and the solid coating was successfully
fabricated on the glass slide after the drying process, exhibiting self-healing and antifogging
properties. Furthermore, it was found that the surface wettability and hardness can be controlled
by chemical cross-linking through a photo-dimerization reaction between excess coumarin
moieties in the system.

Keywords : Polymer Coating; Self-hearing, Antifogging; Supramolecular Crosslinks; Photo-
dimerization
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Fig. 1 (A) Schematic representation of host-guest complexed polymer and chemically crosslinked
polymer via photo-dimerization. (B) Laser microscopy images of complex polymer before (left) and
after (right) healing.

1) G. Sinawang et al., Chem. Commun., 2020, 56, 4381.; 2) S. Kawano et al., Polym. Chem., 2022, 13,
5820.
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Liquid Crystal and Luminescence Behavior of Rod-like Gold(I) Complex with Branched Alkyl
Side Chains (College of Life Sciences, Ritsumeikan University) oRenzaburo Otani, Kohsuke
Matsumoto, Osamu Tsutsumi

Luminescent materials with aggregation-induced emission (AIE) properties have
garnered significant interest for their potential applications in luminescent technologies. Our
focus lies in exploring gold complexes as AIE materials, as they are known to exhibit robust
luminescence in aggregated phases, driven by aurophilic interactions between gold atoms. Our
recent investigations revealed that the manipulation of the aggregated structure of rod-like gold
complexes can be achieved by introducing liquid crystallinity, thereby influencing their
luminescence behavior. In this study, we present the synthesis of a novel rod-like gold complex
featuring branched alkyl side chains. Our investigation delves into elucidating the liquid
crystalline properties of the gold complex and comprehensively characterizing its
luminescence behavior. The results obtained contribute to a deeper understanding of the
interplay between liquid crystal morphology and luminescence in gold complexes, paving the
way for potential advancements in the design and application of AIE materials.

Keywords : Gold Complex, Aurophilic Interaction, Liquid Crystal
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Figure 1. Molecular structure of gold complex used in this study.

1) Fujisawa, K; Tsutsumi, O. et al. J. Mater. Chem. C. 2014, 2, 3549-3555.
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Synthesis and properties of nonfullerene acceptors based on a novel n-extended ladder-type
fused ring (Graduate School of Advanced Science and Engineering, Hiroshima University)
ORisa Ueda, Tsubasa Mikie, Masahiko Saito, Itaru Osaka

Recently, nonfullerene acceptors (NFAs) has been used for high-efficiency organic
photovoltaics and photocatalysts. A benchmark NFA, Y6, consists of a ladder-type =-
conjugated building unit has twisted structure due to the intramolecular steric hindrance
between the alkyl groups (Figure 1a). Herein, we designed and synthesized an NFA, named
RU-4F, based on a novel planar ladder-type structure in which the steric hindrance can be
suppressed (Figure 1b). RU-4F showed an absorption onset of 780 nm and 860 nm in solution
and film, respectively. Interestingly, the Stokes shift of RU-4F was found to be 0.096 eV, which
was smaller than that of typical NFAs. This suggests that RU-4F has a highly rigid backbone
compared to other NFAs.

Keywords : Nonfullerene acceptor; Ladder-type structure;, Organic semiconductors; -
Conjugated material; Organic photovoltaics
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[1]7. Yuan et al. Joule. 2019, 3, 114. [2] Y. Zhu, J. Am. Chem. Soc. 2022, 144, 12747.
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Construction of Thermal Conductive Film Composed of Nanosheet-Shaped Cellulose
Assemblies ('School of Materials and Chemical Technology, Tokyo Institute of Technology,
*Graduate School of Engineering, Nagoya University) O Hiroto MARUYAMA,' Yuuki
HATA,' Toshiki SAWADA,' Mitsuo HARA,* Takeshi SERIZAWA'

Polymers are flexible and thus useful as thermal interface materials to prevent heat
accumulation in devices; however, their thermal conductivities are generally low. In this study,
we prepared film from nanosheet-shaped crystals of cellulose oligomers (Figure 1) and
measured its thermal diffusivity to evaluate their usefulness as thermally conductive materials.
Aqueous dispersions of the cellulose oligomer nanosheets were dried on substrates to prepare
film. The thermal diffusivity of the film in the thickness direction was found to be
approximately three orders of magnitude higher than that of common polymers and comparable
to that of metals. This result indicates that film of cellulose oligomers has the potential as
thermally conductive materials. Furthermore, analyses suggested that intermolecular
interactions such as hydrogen bonding were responsible for the heat transport. This is in
contrast to the conventional strategy based on heat transport along covalent bonds in polymeric
materials.

Keywords : Cellulose, Enzymatic Synthesis, Thermal Diffusivity, Film
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Modulating Neutralization-Induced Self-Assembly of Cello-oligosaccharides to Form Gels
with Improved Mechanical properties ('School of Materials and Chemical Technology, Tokyo
Institute of Technology, *Graduate School of Engineering Science, Yokohama National
University) OMahiro Tashiro,' Yuuki Hata,' Toshiki Sawada,' Izuru Kawamura,” Takeshi
Serizawa'

Cello-oligosaccharides are an attractive biomolecule that forms assemblies with high
stability and robustness. Nevertheless, it is difficult to construct a fine structure of cello-
oligosaccharide assemblies because of their tendency to irregularly aggregate. We previously
reported the neutralization-induced self-assembly, where the oligosaccharides are dissolved in
alkaline solution and then started to self-assemble upon the addition of acids. As a result, the
solutions are typically transformed into gels with relatively low stiffness. In this study, we
demonstrated that water-miscible organic solvents, dimethyl sulfoxide, dimethyl formamide,
and isopropyl alcohol modulated the self-assembly of cello-oligosaccharides to form gels with
stiffnesses approximately 10 times higher than that of the gel formed without organic solvents
(Fig. 1). Analyses suggested that gels formed with organic solvents had relatively homogeneous
structure at the micrometer or larger scale.

Keywords : Cellulose; Self-Assembly; Gels; Organic Solvents; Nanostructure
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1) Y. Hata, T. Serizawa, Bull. Chem. Soc. Jpn. 2021, 94, 2279.
2) T. Serizawa, T. Maeda, T. Sawada, ACS Macro Lett. 2020, 9, 301.
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Improvement of gel properties of molecular gels by mixing squarylium alkylamide gelators
(Faculty of Engineering, Nara Women's University) O Yutaka Ohsedo

In creating new molecular gel materials, the author found that squarylium alkylamides
function as new low-molecule gelators and that the gel properties of the resulting molecular
gels, such as gel-forming ability and mechanical properties, especially in thixotropic properties,
are improved by mixing squarylium alkylamide homologs with different alkyl chain lengths
compared to single gel systems.

Keywords : Low-molecular-weight gelators;, Molecular gels; Gel materials; Thixotropic
properties; Squarylium alkylamides
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Figure 1 Chemical structures of squarylium alkylamides.

1) Recent reviews for molecular gels; (a) P. R. A. Chivers, D. K. Smith, Nat. Rev. Mater. 2019, 4,
463; (b) S. Panja, D. J. Adams, Chem. Soc. Rev., 2021, 50, 5165.

2) (a)Y. Ohsedo, H. Watanabe, M. Oono, A. Tanaka, Chem. Lett., 2013, 42, 363; (b) Y. Ohsedo, Gels,
2023, 9,717.

3) Y. Ohsedo, M. Miyamoto, A. Tanaka, H. Watanabe, New J. Chem., 2013, 37, 2874.
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Synthesis of water-dispersible WO3 microparticles and their application to spreadable electrode
materials by mixing with hydrogel (!Graduate School of Human Centered Engineering, Nara
Women s University, *Faculty of Engineering, Nara Women s University) OChie Nitta! Yutaka
Ohsedo?

We aimed to create a novel hydrogel material by mixing a polymer hydrogelator, NaPPDT,
with thixotropic properties (the ability to transition from a gel state to a sol state under external
force and recover to a gel state) and an electrically active semiconductor material, newly
synthesized tungsten oxide (WOs3) microparticles with water dispersibility. The composite
hydrogel maintained the thixotropic properties of NaPPDT while incorporating the
electrochemical properties derived from WO3 and has shown a potential candidate as a new
spreadable electrode material.

Keywords : Tungsten Oxide; Composite hydrogels; Thixotropic properties;, Semiconductor
microparticles; Molecular gels
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1) (a) Y. Ohsedo et al., RSC Advances, 2015, 5, 82772; (b) Y. Ohsedo et al., Royal Society Open

Science, 2017, 4, 171117, (¢) Y. Ohsedo, M. Sasaki., New Journal of Chemistry, 2023, 47, 17817.
2)  Z.Sun et al., Nature Communications, 2014, 5, 3813.
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Development of a hybrid gel by designing its gel-gel interface
(‘Faculty of Textile Science and Technology, Shinshu University, *JST PRESTO)
(ONaoya Karasawa,' Koki Sano'*

Gels are soft materials consisting of three-dimensional polymer networks swollen by a
solvent, exhibiting unique properties due to their intermediate state between solid and liquid.
To enhance their functionality, it is a powerful strategy to attach multiple functional gels, such
as hydrogels, organogels, and ionogels. However, it remains a challenge to establish a general
method to achieve strong adhesion at the interface between different types of gels. In this work,
we aimed to develop a hybrid gel with strong adhesion of various kinds of gels by designing
the gel-gel interfaces.

Keywords : Hybrid gel, Hydrogel, Gel-gel interface, Adhesion

TNVEERTENR R ) =%y b7 =PRI Lo T L 2V 7 b =7 U 7
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BOTEHSN TN, FABNET 2 EBOREICIEC TOBT 5 2 L TE,
WDKK DGE I NA Fa iy, GRS OG&ER>A VT 7V, A 4 vk DG
BAZ/TNDE) IS, ZNZNDTNBELIEELET S L056,
NOEDTNEEELINA 7Yy F7VEERT 2 2 & Ol R B3I Eh 5,
L2 L %86 FERIATEDIERE 2 WELd 2 Bl L 2 I B S € T 2 2
ERBICHEETH B, X TTHRAUE, BE TR AILEY 27 V-7V FIE DRI
TReAZKEAET B I T ML RO 7V EBEICEE T 2 70 O RINVFIED
WESZLE K RSV 2 HE LA 7Y v BV ofEilz gL 7,

AW TIE, 7V = PANVEBIC L > TEBBED S WLZ2IT) T &Tng 7Y v
FTINOERZE o7, 22T FMUICHIIT 28/ < —OMEE L7 VLD
BE 7 AZHIHL 7 & 25 GBEIZEGE L kR OL O S 2 RIS S
NATVy BPVEERTE 22l L 7z, PIZE, AFERENAT 2 2 LT,
NARRTN TN TN AKX ) TPV RERICHAGDEINA T Yy F7 V%
fFRT 2 2 3T E 5. AP, MEEORMT L 2 MEIEE T 2 e O—BINF
B EEZ N, ERITbNTE A 7Y v MO FEZ LT 27210 Tk <,
NA TNy FMBROBGEHIIEZ IR T 2 2 L oslifs s s, AFEFR TR, Bonks
N DRGSO TORRIN bR 2 PAETH %,

[1] K. Sano et al. Angew. Chem. Int. Ed. 57, 2532-2543 (2018).
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Development of turn-off type fluorescent sensor for amines based on photo-induced electron
transfer (PET) and preparate of sensor-modified polymer film (!Grad School of Advanced
Science and Engineering, Hiroshima University, *Mitsubishi Chemical Corporation) OKazuki
Tao, ! Keiichi Imato,' Mio Ishida,? Seiji Akiyama,? Yousuke Ooyama'
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< B

The detection of amines is crucial for monitoring environmental pollution, ensuring food
quality, and preventing health hazards. Various methods have been developed for the detection
of amines. While these methods has advantages of a wide measurement range and high
precision, it has disadvantages of time-consuming and labor-intensive measurement and of not
being materializable. Hence, we have designed and developed high sensitive and quick
response fluorescent sensors for visualization, detection, and quantification of trace
amount of amines. Actually, the TF-2 solution caused the decrease in the fluorescence
intensity upon the addition of amines. In this presentation, we discusses the amine sensing
mechanism of TF-2 and report the preparation of TF-2-modified polymer film for detection of
amine vapor.

Keywords : Photo-induced electron transfer (PET), Fluorescent sensor; Amine; Fluorescence
quenching; polymer film
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Triplet-Triplet Annihilation Upconversion Emission Using Amorphous Molecular Materials
(Muroran Institute of Technology) Shungo Naemura, Ryoma Matsui, Hiroki Asanuma, Tkumi
Matsumoto, OHideyuki Nakano

We have been studying the creation of photo- and electro-functional amorphous molecular
materials. In the present study, we have designed and synthesized novel amorphous
molecular materials containing diphenylanthracene moieties and investigated triplet—triplet
annihilation upconversion using these materials as triplet-energy acceptors.

Keywords : Amorphous Molecular Material; Diphenylanthracene; Triplet—triplet Annihilation
Upconversion; Triplet-energy Acceptor
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Impacts of Methoxy Substituents on Luminescence Properties of Near Infrared Phosphorescent
Iridium(Ill) Complexes Bearing 2-Phenylquinoxaline-Based Cyclometalated Ligands
(‘Graduate School of Engineering, Osaka Metropolitan University, *Graduate School of
Science, Osaka Metropolitan University, 3Mitsubishi Chemical Corporation) O Keima
Yoneda,' Ryuta Shikura,' Naoya Suzuki,' Shintaro Kodama,' Takeshi Maeda,' Shigeyuki Yagi,'
Hideki Fujiwara,” Seiji Akiyama®

Near infrared (NIR) light has unique features such as invisibility to the naked eye and
penetration through biological tissues, and thus, NIR light-emitting devices are expected as
light sources for security and medical applications. An organic light-emitting diode (OLED) is
a good candidate for such purposes, and phosphorescent materials are more suitable emitters
than traditional fluorescent ones in terms of exciton generation efficiency. However, there are
not so many reports on highly efficient NIR phosphorescent materials. Recently, we developed
bis-cyclometalated iridium(IIl) complexes based on a 2-phenylquinoxaline cyclometalated
ligand, which exhibit room temperature NIR phosphorescence. We also reported the impact of
methyl group(s) introduced to the phenyl ring of the ligand on the luminescence properties (e.g.,
3,5-Me in Fig. 1). In this study, we discuss the luminescence properties of the methoxy
analogues (e.g., 3,5-OMe in Fig. 1), especially focusing on the red shift of the emission
maximum (Apr). Interestingly, 3,5-OMe exhibits NIR emission over 800 nm (Apr, = 888 nm),
showing a more than 100 nm red shift in comparison with the methyl analogue 3,5-Me (Apr =
771 nm).

Keywords : Iridium Complex; Quinoxaline; Near Infrared Photoluminescence;
Phosphorescence; Organic Light Emitting Diode
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D) &R, UK, BKLS, BARSEREE 102 HFA4, 2022, C205-2am-05.
2) KM, JUR, k6, BARTSEH 103 FEFF4, 2023, K206-1pm-06.

Fig. 1. Structures of 3,5-
OMe and 3,5-Me.
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