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Highly condensed 1m—gels based on chiral alkyl-1r molecular
liquids as a medium

(!Graduate School of Life Science, Hokkaido University, *Research Center for Materials
Nanoarchitectonics, National Institute for Materials Science, 3Meiji Pharmaceutical
University) O Akito Tateyama,'?> Masamichi Yamanaka,®> Takashi Nakanishi'-?
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In recent years, with increasing interest in soft organic materials, fluidic and non-
volatile functional liquid materials have attracted attention. By modifying a =-
conjugated unit with bulky yet flexible branched alkyl chains, solvent-free functional
liquids (alkyl-= liquids) have been developed!. Since it is necessary to adjust the elastic
modulus (G’) over a wide range to expand the usefulness of alkyl-r liquids, we have
developed new functional gel materials based on alkyl-r liquids by employing low-

. 2
mglegular—welght gela.tors. The effect (?f the -
chirality on the physicochemical properties of R= ,Q/E/\/

R
alkyl-= liquids and their gelated materials remains N m'cj"
largely unexplored. This study focuses on the he AR
effect of chirality for both alkyl-r liquid and low- o RczL

molecular-weight gelator towards the gelation and Oy (OF2)CHy O (CHhoCH3
optoelectronic properties. O»NH O;‘NH

In this presentation, we mainly utilize blue- “NH NH
fluorescent liquid carbazoles possessing a racemic OJ\(CHz)mCHa OA\(CHQ)mCHa
(rac-CZL)’ or a (R)-isomeric (R-CZL) branched RR-GA SS-GA
alkyl chain (Fig. la). These exhibited different
phase transition behaviors. As gelators, (R,R)- and
(S,S)-isomer containing amide units for
intermolecular hydrogen bonding (RR-GA and
SS-GA)* (Fig. 1b) were employed. By
investigating the rheological and optical properties
of the gels of rac-CZL or R-CZL using RR-GA
or $S§-GA (Fig. 2), we discuss the effect of

Fig. 1 Molecular structures of (a) liquid
carbazoles rac-CZL and R-CZL, (b)
gelators RR-GA and SS-GA.

chirality on the formation process of gelator’s
fibrous assemblies and on the viscoelastic and
optical properties.

Fig. 2 Images of (a) neat liquid R-CZL,
and (b) gel R-CZL with 1 wt% gelator
RR-GA, under 365 nm UV irradiation.

1) A. Tateyama, T. Nakanishi, Responsive Mater. 2023, 1, €20230001. 2) A. Tateyama, M. Yamanaka, T.
Nakanishi, The 103rd CSJ Annual Meeting, Noda, 2023.3.23, K206-2am-06. 3) Hendrickx E., et. al.,
Chem. Phys., 1999, 245, 407. 4) K. Hanabusa, et al., Angew. Chem. Int. Ed., 1996, 35, 1949.
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Stimuli-responsive Supramolecular Gels of Fluorenone-Based Donor-Acceptor-Donor
Molecules (‘Graduate School of Science, Tokyo University of Science, *Tokyo University of
Science) OSyota Yamada,' Mao Suzuki,' Atsushi Seki,'? Ken’ichi Aoki'?

Electron donor-acceptor-donor (D-A-D) type molecules exhibit characteristic visible light
absorption and emission properties based on intramolecular charge transfer. The electronic
transitions in D-A-D type molecules are sensitive to the ambient environment, which is the
basis of chromic behavior. Since supramolecular gels show reversible sol-gel transitions upon
external stimuli, they can work as a platform for stimuli-responsive materials. In this study, we
investigated the gelation and chemo-responsive behaviors of fluorenone-based D-A-D type
molecules modified with urethane groups via linker units. The fluorenone derivatives formed
supramolecular organogels, which supported by the intermolecular hydrogen bond. The
organogels exhibit the chemo-responsive behaviors toward an acid or alkali metal cations.
Keywords : Supramolecular Gels, Fluorenone, Stimuli-Responsive Materials, Intramolecular
Charge Transfer
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Development of an anisotropic hydrogel by designing its gel-gel interface
(‘Faculty of Textile Science and Technology, Shinshu University, *JST PRESTO)
OTomohiro Takahashi,' Koki Sano'?

Anisotropic hydrogels exhibit various unique functions, and therefore, are regarded as
promising soft materials for biomedical and soft-robotic applications. They are typically
synthesized by embedding anisotropic structures throughout the entire interior (bulk) of the
hydrogel. In this study, we aimed to synthesize a new type of anisotropic hydrogel by
introducing an interface, a complementary region to the bulk, in the hydrogel.

Keywords : Hydrogel; Gel-gel interface; Anisotropy, Orientation control
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[1] K. Sano et al. Angew. Chem. Int. Ed. 57, 2532-2543 (2018).
[2] K. Sano et al. Angew. Chem. Int. Ed. 57, 12508-12513 (2018).
[3] K. Sano et al. Nat. Commun. 11, 6026 (2020).

© The Chemical Society of Japan - C442-2vn-03 -



C442-2vn-04 AAL2a B1045SE2 (2024)

1A BEEBRRTIVOERET UV F 1T — 7 HEE

(bt | - JST S &3 2 - dbRBeie ek ) OFR 1EX Y - fiGh —
Preparation of lon-Conductive Liquid-Crystalline Gels and Their Actuator Properties
(‘National Institute for Materials Science, > JST PREST,*Graduate School of Chem. Sci. & Eng.,
Hokkaido Univ.) OMasafumi Yoshio,'** Shunichi Suwa'"

Developing high-frequency response and high-force generating electroactive polymer
actuators is essential for advancing haptic human interface devices and soft robotics. In this
work, we introduce novel ionic electroactive soft actuators composed of ion-conductive liquid-
crystalline polymer gel electrolytes. These actuators incorporate room-temperature smectic
liquid crystals containing nitrile-terminated alkyl chains groups complexed with lithium salts,
which were mixed with vinyl monomers. Through in-situ photopolymerization, we
successfully fabricated free-standing films showcasing microphase-separated structures
comprising liquid crystals and polymers. The resulting electrolytes were integrated between
layers of poly(3,4-ethylenedioxythiophene) doped with poly(styrenesulfonic acid)
(PEDOT:PSS). Our trilayer device demonstrated significant bending actuation under an AC
voltage of 2V, attributed to its high ionic conductivity of up to 10™* S cm™ under ambient
conditions.

Keywords : Actuator, Liquid Crystal; Lithium lon; Electric Field; Haptics
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1) Example of ionic electroactive actuators based on photocured ionic liquid crystals: Yoshio et al., ACS
Mater. Lett., 2022, 4, 153—158; ACS Appl. Mater. Interfaces, 2023, 15, 4495-4504; Mater. Chem. Front.,
2023, 7, 2828-2838; J. Mater. Chem. C, 2023, 11, 10154-10162; Adv. Funct. Mater., 2024, in press.
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