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Solution Properties of Quaternary Ammonium Salt-Type Monomeric and Gemini Surfactants
with Sugar in Counterion (Nara Women's Univ.) O Mana Oishi, Risa Kawai, Tomokazu
Yoshimura

Quaternary ammonium salt-type monmomeric and gemini surfactants with lactobionic acid
in counterion (alkyl chain lengths of 12, 14, and 16) were synthesized, and their solution
properties were investigated by measuring Krafft temperature, surface tension, and small-angle
X-ray scattering, etc. These properties were compared with those of the monomeric and gemini
surfactants with bromide ion in counterion, and the effects of alkyl chain length, number of
alkyl chains and structure of counterion on the properties were also investigated.

Keywords : Sugar Counterion; Quaternary Ammonium Salt; Krafft Temperature; Surface
Tension, Small-Angle X-ray Scattering
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Synthesis and Solution Properties of Sugar-Based Surfactants with Multi-Branched Chains

(\Nara Women's University, *Nissan Chemical Corporation) OMomo Nakatsuji,! Masashi
Ohno,? Toshinari Koda, > Risa Kawai,' Tomokazu Yoshimura'

Sugar-based nonionic surfactants (bCs-bCyMal, Cs-CsMal) with p-maltose as sugar in
hydrophilic group and multi-branched chains or two linear alkyl chains in hydrophobic group
were synthesized, and their solution properties were investigated by measuring surface tension
and surface pressure, etc. These properties were compared with those of the corresponding
polyoxyethylene-type nonionic surfactants with multi-branched chains and two linear alkyl
chains (bC7-bCoEQ1,, Ce-CsEO12), and the effects of structures of hydrophilic group and
hydrophobic group on the properties were also investigated.

Keywords : Sugar-Based Surfactant, Nonionic Surfactant; Multi-Branched Chains, Surface
Tension, Surface Pressure
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HeWATAHIENBEZLND, Fig. 1 Structure of bC7-bCyMal.
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Synthesis and Solution Properties of Inverse-Monomeric and Gemini Surfactants with
Phosphorylcholine Group (‘Grad. Sch. Human. Sci, Nara Women's Univ., >ALBION Co.,Ltd.)
O Airi Hirobe,! Haruna Taniguchi,®> Arisa Watanabe,> Katsuyuki Sasaki,> Hisayoshi
Kobayashi,? Kiminori Hirai,? Risa Kawai,! Tomokazu Yoshimura'

Novel monomeric surfactants introduced alkyl chain into quaternary ammonium group of
phosphorylcholine group (C,(N)PC, n represents alkyl chain length, n =12, 14, 16) and gemini
surfactants introduced alkyl chains into the phosphate ion and quaternary ammonium group of
phosphorylcholine group (2C,PC, n = 10, 12) were synthesized, and their solution properties
were investigated by measuring Krafft temperature, surface tension, dynamic light scattering,
and small-angle X-ray scattering. 2C,PC showed lower critical micelle concentration and
higher ability of lowering in surface tension than 2C,PC.

Keywords : Inverse Phosphorylcholine Group; Gemini Surfactant; Surface Tension; Dynamic
Light Scattering; Small-Angle X-ray Scattering
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Aggregation Behavior of Double-Chained Amphiphilic Glycolipid in Water/Ethanol Mixed
Solution (1. Nara Women's Univ., 2. DAITO KASEI KOGYO Co.,Ltd, 3. ALBION Co.,Ltd.)
O Akari Iwata', Takehiro Goto?, Takumi Tanaka?, Haruna Taniguchi®, Arisa Watanabe?,
Katsuyuki Sasaki®, Hisayoshi Kobayashi’, Kiminori Hirai’, Risa Kawai', Tomokazu
Yoshimura!

The aggregation behavior of double-chained glycolipid, mannosylerythritol lipid (MEL),
consisting of mannose, erythritol and two alkyl chains in water/ethanol mixed solution was
investigated using small-angle X-ray and neutron scattering, and dynamic light scattering by
changing ratio of water and ethanol, and the temperature in solution. The shape and size of
aggregates and location of ethanol in the solution were studied. The surface properties of MEL
were also investigated by measuring surface tension and surface pressure.

Keywords : Glycolipid; Dynamic Light Scattering, Small-Angle X-ray Scattering; Small-Angle
Neutron Scattering; Surface Pressure

FERRE X, AN T Echifa O 2 i - HfI T 2 & B2 M5, 557N
WHKMEORE S BKMEDOIRE 20 b o720, HmEiEMEZ2 L, BRBECAMRIZE LW
REEMAIE LTHEESNTWS, 2 Th~vy /) —RIZ2 U AU h—b L 2 ODfF
ke Liz~> /=) AU h—LU By K (MEL, Fig. 1) 1, 73 FI
BRI 7S 2 b b B & OBRMESCRB I RICEND Z &b fbhEf~D)EH
DI SN TS, LU, MEL [3KICxHT DIEMIENME < . TR FTRE 72 A O Ff
HOLEOLNATWD =, MEL ZbHEMATIZEE T DBRICIT LRAMLETH 5,

BalLZNETIC, MEL 32X /) —VIZRIECTHDH Z EICEBR L, K/=Z ) —v
A TRIIZ MEL Z V3R S CRILERZ 1TV, LS~ OB AIZ OV THRFT L T
2o LML K/ B ) — ) VIRETEIRT TO MEL OEEZEENIIH LM S TUVRN,
Z ZCARMIE TR, K/ ) — VRETRIRIZE T 5 MEL OSGZEh & fiat Lz, K
ExH )= VORBEEBIOEELZE 2T, X BUNMIBEL, P/ NMAEEL. 8189
HEELR EOREIZ LY | SHEEROIRE A X, S HITHEENTOTZ ) — )L DAL
EIZ DOV TRRET LTz,

MEL 37K/ % J — VIR EFEIRT (25°C) TRU 7 V& TERKL
L. =& ) — )VOEENENT D ERXT 7 LOH A XTRE
KTpodey =4 7 =W 50% &2 5 & MEL IZHIHCREE o= % e o
TSI 5 2 L DV FR S hiz, IO 60°C 12 b v 7
HEEgrL, XUV A XIWD Lz, 7=, FHEEN
¥ L OFEEE A V- MEL ORFAHEC W T bRat L7z,  Fig. 1 MEL O

CH,OH

H o —mH

Rz H -~ H

_o0—=

OAc ‘

- ~

© The Chemical Society of Japan - [C]C506-2pm-04 -



[C]C506-2pm-05 BALES H1055FE2 (2025)

TI/B—HNA4T)y FREFEHFIN DO HBXDBES SV
BEMICRIEFT 7/ BEEDEE

(WEARPE ! « FER 2 - @RI e v 2 — ) OFmA JJE -4 B -
R G- OHRR R - R WA - EHA !

Effect of Amino Acid on Structure and Stability of Foam Formed by Amino Acid-Sugar Hybrid

Surfactants (‘Grad. Sch. Human. Sci., Nara Women's Univ, *Tokyo Univ. of Science) OFuka
Takami', Risa Kawai', Shiho Yada?, Kanae Ito’, Shigeo Kuwamoto®, Tomokazu Yoshimura'

The structure and stability of foams formed by amino acid-sugar hybrid surfactants with
glycine, valine and phenylalanine in amino acid and maltose in sugar were investigated using
small-angle X-ray and neutron scattering (SAXS, SANS) and dynamic foam analyzer, etc. The
effects of amino acid structure and surfactant concentration on the foam properties were
investigated. The film thickness of the foam was evaluated from SAXS and SANS profiles.
The amino acid-sugar hybrid surfactant with glycine showed the highest foam stability.
Keywords : Amino Acid—Sugar Hybrid Surfactant, Small-Angle X-ray Scattering, Small-Angle

Neutron Scattering, Foam, Film Thickness
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dm) ORIEEED D 60 HEETO 3 HEOWEKD &
SAXS 7’10 7 7 A /L% Fig. 1 {2759, Cr,GlyMal CTIZRH g &
DA L CHEGELRE IXIZIEHERF S D OITKE L, ‘ ‘ !
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Evaluation of Structure and Stability of Foams Formed by Cationic Gemini Surfactants
(Graduate School of Engineering, Tokyo University of Science) OYuna Okada, Yukishige
Kondo, Shiho Yada

Gemini surfactants can adsorb more efficiently at the air/water interface than single-chain
surfactants. Therefore, these surfactants are expected to improve foam stability. In this study,
we investigated the foam properties of cationic gemini surfactants. These gemini surfactants
displayed excellent foam stability even in low concentrations, compared to single-chain
surfactants. Moreover, the foam stability improved even further as the alkyl chain length of
these surfactants increased. The suppresses the charge repulsion between molecules by
introducing spacers, and the increase in interfacial elasticity by increasing the alkyl chain length
contributes to foam stability.

Keywords : Cationic Gemini Surfactants; Small-Angle Neutron Scattering; Foam,; Film
Thickness; Foam Stability
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Foam Characteristics of Polyglycerol-Type Nonionic Surfactants (‘Faculty of Engineering,
Tokyo University of Science, *Daicel Corporation) OKen Takahashi,' Hitomi Fukuda,” Ryota
Nakamura,? Tomohiko Sato,’ Yukishige Kondo,' Shiho Yada'

Foam properties of polyglycerol (PG) -type nonionic surfactants were investigated. We also
discussed the effect of the degree of PG polymerization on foam properties. From the dynamic
foam analyzer results, despite being nonionic surfactants, all PG-type surfactants showed high
foam stability in the short-time domain. In the long-time domain, foam stability improved as
the PG polymerization degree increased. Therefore, we considered that foam stability was
affected by hydrogen bonding between molecules or between molecules and water at the
air/water interface and PG's high steric repulsive effect between bubbles.

Keywords : Polyglycerol-Type Nonionic Surfactants;, Polyglycerol Fatty Acid Ester;
Polyglycerol Alkyl Ether,; Surface Tension, Foam Characteristics
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Structures and Electromagnetic Properties of Molecular Nanocoils Composed of (R, S - TTF-
4UM)(F4TCNQ) Complexes

(Tokyo Univ. of Agri. and Tech. !, Yamaguchi Univ. 2, Univ. of Tokyo 3, Hiroshima Univ. 4, JST
PRESTO °, Tohoku Univ. ¢, Hokkaido Univ. 7) OYuki Akiyama', Riko Kubomoto!, Ryo
Tsunashima?, Tsuyoshi Minami?, Sadafumi Nishihara*’, Tomoyuki Akutagawa®, Takayoshi
Nakamura’, Yoko Tatewaki!

E-mail: s242583s@st.go.tuat.ac.ip

Charge-transfer complexes, possessing unique inherent physical properties such as high
conductivity and superconductivity, are promising materials for various device applications. In
relation to these properties, many previous studies on optical characteristics of the complexes with
helical structures have been vigorously investigated, while there are few studies on electromagnetic
properties.

In this study, TTF derivatives R, S - TTF-4UM with chiral moieties at terminal were mixed with
F4TCNQ to prepare the charge-transfer complex. The complexes, (R, S - TTF-4UM)(FsTCNQ)
dissolved in a mixture of chloroform and acetonitrile were cast onto various substrates including
mica, glass, and PET film substrates. As a result, we the formation of nanocoil structures with 20
nm height, 100 nm width and 90 nm pitch on all substrates, implying no significant effect of the
characteristics of employed substrates on their formation (Figure 1).

Keywords . Molecular Assembly; Charge Transfer Complexes; Molecular Nanocoils;

Electromagnetic Properties

EAERNE, EEE L SRR WM A R T E AT BB R
W, BHRT S ZEEMELE LTRSS TS, F
7o, BEREEZ AT 50 FERGIRIIEE - LT 2
W2 A SN TWAH A, EBMTEICES T D F9R1350
EHEN,

AR TIL, RIIZ¥ 7 V&2 A9 5 TTF 58K R, S
-TTF-4UM % F4sTCNQ &L iRAT 2 Z & TH Lo E B
SR E R WTO T a A UEEEERL L7, BRI
I, 2ok E 7 maRL LT = Y VIRSEEICE
R, R EICXF Y A NTDHZ LT aA vEER L, -
I, (R, S - TTF-4UM)(FsTCNQ)SERIAIR % % ¥ A 3% Figure 1| AFM images of
kB~ NS HT A, PET 7 A NVAIIZEZTZLZ A, nanocoil structures composed
STORER FIZB T, B S 20nm, §§ 100nm, w590  of B - TTE-4UM)(FITCNQ)
nm DY A XEHT DA MEESBORIZ L, gy O Ges@ PET fim®)
FHET ) A ATEBI KA TR T 2 2 e o e '

72 o 7-(Figure 1), £72. (R, S - TTF-4UM)(FsTCNQ)$& (K 2 V&5 fif S B DR 2 T & h o<
DMSO 5 |2Z{L SR HAICIE, T/ af VORSPOEREY A Aeary ba—L45 2
ENRHERETH T2, BONT=T ) aA NORE DRI OWTIRY B AR5 5,
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Thermoresponsive orientation of liquid crystals encapsulated in pillared layer MOFs
(‘Graduate School of Engineering, Toyota Technological Institute, “School of Engineering,
Toyota Technological Institute) OYujiro Ichiko', Kenta Kokado?, Shizuka Anan?

Recently, we reported the combination of metal-organic frameworks (MOFs) and liquid
crystals (LCs) (LC@MOFs), which exhibited homogeneous birefringence derived LCs
oriented in the pores of MOFs. The orientation and birefringence changed in response to
temperature. In this study, we combined pillared-layer MOFs (PLMOFs) with an anisotropic
crystal structure and nematic LCs (LC@PLMOF). The LC@PLMOF exhibited homogeneous
birefringence in a crystal induced by unidirectionally orientation of the LC in the pores. The
birefringence and the orientational direction of LC in the pores changed discontinuously along
with temperature change.

Keywords: Metal-organic  framework, Nematic liquid crystal, Thermoresponsivity,
Birefringence, Pillared-layer MOF

IREESCIE /172 E OAGIZIE U T2 OME %2 Bk S8 20 G55 4R — A Hg i s
K (MOF)MEH SN TV 5, UFZE=E TIL, #t LW AMEIGRE M MOF & L C, MOF &
Him(LC) &2 A1k L7z LC@MOF OA A #]8 THdE L T4 I  LC@MOF TiX MOF
OFFLHC LC MM L= 2 &2z, BEZE LT 2% LML o LC OELFIRRE &4
JEHT A UTee AWFETIER TR A i E 2 A9 %5 MOF IZ LC #8 AT 5 Z &
THIFLF O LC OB EEZ M) &, SNGSEEOM 2 BRyE Lc, “FEOENL
TREFHNES LT — KL A ¥ —1 MOF (PLX(Y), 1-6) &. M m 1T Thd
5CB OB A K% ARk L 72 (5SCB@PLX(Y), Fig. la).
5CB@PLX(Y)IZx L T2 v 2 == )L F TOIRICEEM
BB Tl 2TA, TXTD SCB@PLX(Y)IEAE
fa P C— R ERIT AR Lz, IBEELT D L.
5CB@]1,2,3,5 28\ T, 70~120°C DR EHFE CHE
P2 2L L= (Fig. 1b, ¢), —J7. SCB@4, 6 I
BOWC HESTBECL LT - ETH o7, WL
IR WIEX Y., +_TH 5CB@PLX(Y)DFFLF T
5CB N—HFANZHLA LTV D Z & D3RR S T2 03,
BIEITIIREISE M 2R LT- 5CB@I, 2, 3, 5 Tl
LR 5CB O FmAEER LTk Y ROl
FEIGENMEIL 5CB OEERICENT D EEZ 6D,

1) Anan, S.; Kurihara, T.; Yamaguchi, M.; Kikuchi, H.;
Kokado, K. Chem. Eur. J. 2024, 30, ¢202303277. (b) POM images of SCB@1.

Fig.1. (a) A series of PLX(Y) (1-6).
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