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Structural Analysis of Aggregates Formed by Sugar-Based Surfactant with Multi—Branched
Alkyl Chain Using Rheology and Small-Angle Scattering (' Nara Women s Univ., > Tokyo Univ.
of Science) OShan Wang,' Shiho Yada,” Tomokazu Yoshimura !

The structure of the aggregates formed by maltose-based sugar-type surfactants with multi-
branched alkyl chain and linear alkyl chain in aqueous solution was investigated measuring
small-angle X-ray scattering (SAXS), small-angle neutron scattering (SANS) and rheology.
The effect of the alkyl chain on the aggregation behavior was also discussed. The sugar-based
surfactants with multi-branched chain formed rod-like micelles at low concentrations, and
transitioned to worm-like micelle and to gel solution with increasing concentration.

Keywords : Sugar-Based Surfactant; Multi—-Branched Alkyl Chain; Rheology; Small-Angle
Scattering, Worm-Like Micelle
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Surface-Active Properties of Amino Acid—Sugar Hybrid Surfactants Using Phenylalanine with
Aromatic Ring ('Nara Women's University, *Tokyo University of Science) OFuka Takami,'
Shiho Yada,? Tomokazu Yoshimura'

Novel amino acid—sugar hybrid surfactants (alkyl chain length of 8§, 10, and 12) using
phenylalanine with high hydrophobic aromatic ring as amino acid and maltose as sugar were
synthesized, and their surface-active properties were investigated by measuring Krafft
temperature, surface tension, surface pressure and small-angle X-ray scattering, etc. These
properties were compared with those of maltose-based sugar-type surfactant, and glycine and
maltose-based hybrid surfactant, and the effects of alkyl chain length, presence or absence of
skeleton of amino acid and structure of aromatic ring on the properties were also investigated.
Keywords : Amino Acid—Sugar Hybrid Surfactant;, Aromatic Ring,; Surface Tension, Surface
Pressure; Small-Angle X-ray Scattering
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Synthesis and Properties of Homogeneous Polyoxybutylene—Polyoxyethylene-Type Novel
Nonionic Surfactants (*Nara Women's Univ., 2NIITAKA Co., Ltd., ®Tokyo Univ. of Science)
ORika Kanekot, Tadashi Inamoto?, Kenji Yoshida?, Shiho Yada®, Tomokazu Yoshimura®

Homogeneous polyoxybutylene (BO)-polyoxyethylene (EO)-type novel nonionic
surfactants with a single distribution in both length of alkyl and EO chains were synthesized
by reacting terminal hydroxy group of EO chain of homogeneous EO-type surfactant with alkyl
chain length of 10 with 1, 2-butanediol or 1, 3-butanediol. As a comparison, BO-EO-type
nonionic surfactants with distribution in EO chain were also synthesized. The properties of
these BO-EO-type surfactants were investigated by measuring cloud point, surface tension and
small-angle X-ray scattering. The effects of the modification of terminal group, the structure
of BO chain and distribution in EO chain length on the properties were also discussed.
Keywords: Homogeneous Chain Length; Polyoxyethylene-Type Nonionic Surfactant;
Polyoxybutylene Chain; Cloud Point; Surface Tension
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Fig. 1 Structures and abbreviations of homogeneous BO—EO-type novel nonionic surfactants.
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Foam Properties of Mixtures of Homogeneous Polyoxyethylene Alkyl Ether Sulfate-type

Anionic Surfactants and Sulfobetaine-type Zwitterionic Surfactants
(Faculty of Engineering, Tokyo University of Science) OTaro Kameda,' Yukishige Kondo,'
Shiho Yada'

Foam properties of mixtures of anionic surfactants of homogeneous sodium polyoxyethylene
(EO) dodecyl ether sulfate without EO chain length distribution and zwitterionic surfactants of
3-(dodecyldimethylammonio)propane-1-sulfonate were investigated. We discussed the effects
of the presence or absence of EO chain, EO chain length and mole fraction on physical
properties. Foam stability decreased with the introduction of EO chains to sodium dodecyl
sulfate at all mixing ratios, and decreased sharply when the chain length increased above 4.
Keywords : Polyoxyethylene Alkyl Ether Sulfate; Sulfobetain-type Zwitterionic Surfactant;
Mixture System; Micelle; Foam
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By ETETER & U QiR EME o m B2 & o BB ClitE R miE Al B S S Twn
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Ton-Pairing Assembly of Chiral Porphyrin Au™ Complex (College of School of Life Sciences,
Ritsumeikan University) (OKohei Morimoto, Yohei Haketa, Hiromitsu Maeda

Porphyrin Au" complexes bearing aliphatic chains form various ion-pairing assemblies such

as supramolecular gels and liquid crystals. In this study, aryl rings bearing chiral alkoxy
chains were introduced at the meso-positions for the production of a chiral porphyrin Au'™
complex and resulting ion-pairing assemblies in combination with various counteranions.

Keywords : m-electronic cations; ion pairs; porphyrin Au™ complexes; chirality
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Ar __
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1) Review: Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170. 2) Haketa, Y.; Bando,
Y.; Sasano, Y.; Tanaka, H.; Yasuda, N.; Hisaki, I.; Maeda, H. iScience 2019, 14,241. 3) Maeda, H.; Hane,
W.; Bando, Y.; Terashima, Y.; Haketa, Y.; Shibaguchi, H.; Kawai, T.; Naito, M.; Takaishi, K.; Uchiyama,
M.; Muranaka, A. Chem. Eur. J. 2013, 19, 16263.
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Amphiphilic Porphyrin Au" Complex Ion Pairs That Form Lyotropic Liquid Crystals (College
of Life Sciences, Ritsumeikan University) OYuto Maruyama, Hiromitsu Maeda

Meso-TEG-aryl-substituted porphyrin Au™ complexes with various counteranions as
amphiphilic charged m-electronic ion-pairing systems showed ordered assembled structures
depending on the external conditions. For example, PCCp~ ion pair formed a Col, phase
based on a charge-by-charge assembly, suggesting the construction of ordered arrangement of
charged m-electronic systems through ‘n—'n interactions under reduced interactions between
side chains. The lyotropic liquid crystals were observed in the presence of water, showing the
transitions to less ordered phases with increasing amounts of added water. Furthermore, the
phase transitions were observed at 60—70 °C upon heating, showing another Col, phase by
dehydration at the TEG chains.

Keywords : charged r-electronic systems; porphyrin Au
assemblies; lyotropic liquid crystals

' complexes; charge-by-charge
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Fig. 1
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1) Reviews: Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Maruyama, Y.; Tanaka, H.; Sugiura, S.; Maeda, H. to be submitted.
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Visible-light responsive glycomacrocyclic azobenzene derivatives
for cholesteric liquid crystals exhibiting multistimuli-tunable optical
switching

(!Utsunomiya Univ., *Hokkaido University, *ENS Paris-Saclay) O Yuna Kim', Reo Hatano',
Runze Lin?, Chaoqi Lin®, Stéphane Maisonneuve?, Ken-ichi Iimura!, Nobuyuki Tamaoki?,
Juan Xie?
Keywords: Helical superstructure, liquid crystal, azobenzene, photoresponsive, optical
switching

The supramolecular self-assembly of liquid crystals (LCs) exhibits control over their
long-range order. In particular, when chiral photochromophore is dissolved into an achiral
nematic LC, its molecular chirality can be transferred to the host medium resulting in a
photoresponsive cholesteric LC (CLC) phase. We demonstrate photoresponsive self-assembled
superstructures based on CLCs doped with visible-light photoisomerizable glycomacrocyclic
azobenzene derivatives. In response to light stimulus, dynamic control of helical
superstructures- shortening and elongation of cholesteric helical pitch length- was achieved
upon 525 nm and 430 nm photoirradiation, respectively. The glycomacrocyclic azobenzene
derivatives showed exceptionally large empowerment of helical twisting power up to 480 %
upon trans to cis photoisomerization. In addition, multistimuli-tunable optical shutter from the
CLCs was obtained exhibiting planar and focal conic liquid crystalline phases by the
combination of pressure, heat and light which resulted in transmittance switching up to 80%.
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Imparting chiral optical properties to azo compounds using helical nanofibers

(Faculty of Engineering, Tokyo university of science) OKento Imamura, Takeshi Kawai

Chirality is an important and active research topic in chemistry and biology. We have reported that
CD peaks of achiral azobenzene compounds (AZO) can be obtained by incorporating into a helical
molecular assembly composed of a long-chain amidoamine derivative (C18AA) and hydroxy
stearic acid (HSA). However, it takes 24 h to incorporate the AZO molecules. In this study, we
investigated the incorporation of AZO into helical nanofibers comprised of an amidoamine
derivative with unsaturated alkyl-chain (OleylAA) and HSA. Peaks assigned to AZO and nanofiber
itself appeared in CD spectra of the hybrid nanofibers, indicating that AZO is surely incorporated
within the OleylAA nanofibers. Further, the incorporation of Azo was found to be completed within
10 min. We also demonstrated the thermal behavior of the nanofibers and the photo-response of
incorporated AZO molecules.

Keywords: Chirality, Helical Molecular Assemblies, Azobenzene Derivatives
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Photo-switching for gelation of aqueous solutions of long-chain amidoamine derivative
(Tokyo University of Science) OTakuto Ikeda, Takeshi Kawai

Low molecular weight gels with response to external stimuli such as heat, light, and pH are
attracting attention as highly functional materials. We have previously reported that aqueous
solutions of a long chain amidoamine derivative (C18AA) exhibit thermo-sensitive gelation
property on heating. In this study, we introduced an azobenzene derivative into the C18AA
aqueous solutions and investigated the photo-responsive gelation ability of the solutions. As a
result, it was found that photo-switching between sol-gel phases can be achieved by UV and
visible light irradiation.

Keywords : Low molecular weight gel; Photo-responsive material; Surfactant; Azobenzene
derivative
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Fig. 1. Changes in C18AA solution induced by UV and visible light irradiation. (a) Apparent
change and (b) viscosity.
1) C. Morita, et al., Langmuir, 2013, 29, 5450.
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Effect of quaternary ammonium salts on thermal-responsive structural coloring emulsions
(Faculty of Engineering, Tokyo University of Science) (OChihiro Fujiwara, Takeshi Kawai

We have reported that emulsions consisting of water, toluene, long-chain amidoamine
derivative (C18AA) and quaternary ammonium salt (TOAB) develop an interference color in
a certain temperature range. In this study, we demonstrate that the carbon chain length of
quaternary ammonium salts influences the coloring behavior. In addition, the emulsions
exhibited thermochromic property at lower concentration of TDAB with longer chain lengths
than TOAB. Further, the color tone depended on the carbon chain length, i.e., and the color
tone can be tuned according to the type of quaternary ammonium salt.

Keywords : Structural color; emulsion; surfactant; stimuli-responsive, soft material
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Fig. 1 Color tone of 3 mM TDAB and
TOAB systems (C18AA 25 mM).
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