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Polymer Partitioning Between Solution and Gel: Influence of Gel Network Structures on

Partition Coefficients (' Graduate School of Engineering, The University of Tokyo) OHaruki
Takarai,' Takashi Yasuda,' Naoyuki Sakumichi,' Takamasa Sakai'

The partitioning of substances between two phases is fundamental in separation and
purification processes. The partition coefficient, defined as the ratio of solute concentrations in
two phases, is determined by the standard chemical potential difference in ideal solutions.
However, the influence of porous media's structural features on partitioning remains unclear.
This study systematically measured the partition coefficients between tetra-poly (ethylene
glycol) (tetra-PEG) hydrogels with homogeneous network and linear-PEG solutions. Solute
concentration in the gel was calculated from swelling degrees and validated by dry weight
measurements. The partition coefficients were found to depend on the ratio between the radius
of gyration of the polymer chain and the mesh size of the polymer network.

Keywords : Polymer Network, Partition Coefficient; Mesh Size; Porous Media; Hydrogel
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Figure (a) Partition of solutes into gels. (b) Mesh size of polymer network and solute size.
1) I. Teraoka, Prog. Polym. Sci., 1996, 21, 89. 2) T. Sakai et al., Macromolecules 2008, 41, 5379.
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Thermoelectric Effect of EDOT-based Oligomeric Conductors ('Institute for Solid State
Physics, The University of Tokyo, *Department of Materials Engineering, Nagaoka National
College of Technology) OHiroyuki Nagamori,' Mihou Nakamura,! Tomoko Fujino,' Shusaku
Imajo!, Kota Onozuka?, Hatsumi Mori'

The Seebeck effect is a phenomenon in which a temperature gradient causes a thermoelectric
effect, and is useful not only for clarifying the electronic structure of materials, but also
investigating thermoelectric effect for energy harvesting. Moreover, the trade-off relation
between electrical conductivity and Seebeck coefficient makes it difficult to design
thermoelectric materials. The conductive polymer, poly(3,4-ethylenedioxythiophene)
polystyrene sulfonate (PEDOT:PSS), has high electrical conductivity and thermoelectric
properties, but its origin is unknown owing to structural and electronic disorder. In this study,
we focus on EDOT-based oligomeric conductors modeled of doped PEDOT, systematically
investigate threir Seebeck coefficient, and consider their potential as thermoelectric conversion
on the Mott insulating dimer salt,” the semiconducting trimer salts [(OSO-2SMe)-Br; 3(solv.)?
(Fig. 1), (0SO-2SeMe)-(BF4); 4(solv.)®], and the metallic tetramer salt 4PS-(PFe); 2(solv.),."
As a result, the trimer salt exhibited remarkable thermoelectric properties.

Keywords : Molecular Conductor; Seebeck Effect; Oligomer; PEDOT:PSS
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Conduction Mechanism of Charge-Transfer Complexes Based on

Hyperconjugated Compounds

(‘Faculty of Science, Ehime University, *Graduate School of Science and Engineering, Ehime
University) OMinHyuk Cho ', Misako Ikeda 2, Toshio Naito *

Keywords: Metal-Insulator transitions; o-w hybrid orbitals; Electron spin resonance(ESR);
Electrical resistivity measurements; Quantum chemistry calculations

Recently, we synthesized a charge-transfer complex (EtHAC).Is to realize a three-
dimensional metallic band structure based on the non-planar hyperconjugated molecule
EtHAC." Despite the nearly identical lattice constants, some of the single crystals of the
complex exhibited non-metallic behavior. This study explores what makes such qualitative
differences in the electrical properties. Regarding the angular-dependence of linewidths (1) in
electron spin resonance (ESR), the insulating crystals exhibit different angular-dependences
depending on the rotation axes, while the metallic crystals exhibit quantitatively similar
angular-dependence irrespective of the rotation axes (Fig. 1). These observations suggest that
the metallic carriers in (EtHAC).l; possess a three-dimensional character. *

The electrical resistivity measurements provide further evidence for the distinction
between metallic and non-metallic behavior based on the anisotropy in the ESR spectra.
Anomalies attributed to the ethyl group disorder, often observed around 200 K, were
interpreted as phenomena independent of the metallic properties of the sample. Insulating
samples exhibited steeply increasing resistivity below 200 K, while metallic samples exhibited
unusally low resistivity with small temperature dependence (Fig. 2). This contrast suggests a
fundamental shift in the conduction mechanism occurring around 200 K. Additionally, the non-
metallic samples exhibited ESR spectra that appear to be characteristic of a charge-ordering
phase transition, which is thought to be associated with a metal-insulator transition. We further
investigate the overall conduction mechanism paying particular attention to the behavior

around 200 K.
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Fig 1. Magnetic field(B)-angular-dependence of ESR
linewidths in metallic and insulating single crystals
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of (EtHAC),I, (Red: Metal, Blue: Insulator)
1) Y. Sasaki et al., Molecules, 2020, 25.11: 2486.
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Development and structures of organic Dirac electron related systems with linear-metal-
complex ions (‘Faculty of Science, Ehime University, *Graduate School of Science and
Engineering, Ehime University, *GRC, Ehime University, *E-USE, Ehime University) O
Shoma Yamamoto', Sakura Hiramoto?, Koki Funatsu?, Toshio Naito®**

The organic charge transfer complex a-ET.I; (Fig. 1a) has a characteristic band structure in
which the conical valence and conduction bands are in contact with each other at their apexes,
and is known as an organic Dirac electron system (ODES) V. The bands are formed by both ET
and 15~ 2. However, it is not known whether ODES can be formed exclusively by organic
molecules. Therefore, we synthesized charge transfer complexes of BETS (Fig. 1a) with linear-
metal-complex anions MX,~ (M = Au, etc., X = Cl, Br, etc.), which were expected to produce
ODES:s. In the obtained materials BETS;MX;, the organic (BETS) and inorganic (MX; ")
species form a- (Fig. 1b) and a'-type (Fig. 1¢) arrangements, respectively. The a and o’ -type
arrangements produce different types of ODES from each other. An extended Hiickel
calculation showed that the conical bands were in contact with each other at their apexes,
implying that BETS dominates the band structure. Our result shows a possibility that ODES
can be formed exclusively by organic molecules.

Keywords : BETS; linear metal-complex ions; Dirac electron systems,; X-ray crystallography,

band calculation
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WBH D, ZLTEDARY REEMALTHWADIE, ETE L OliFTHD 2, Linl,
S T DI TH ODES B TEX 20T ON T WAV, 2T, 9 L%
FOHFFT & 5 BETS(Fig. la) & EAEE B S A 4> MX, (M =Au, etc., X=Cl, Br, etc.)
EDOEMBEEAEAGKR L, TOMMAEMEEEFHELHT, HSonwE
BETS:MX: 1L, A#%5 7 BETS % o BIOELH|(Fig. 1b) & 720 | A A MX, 2 o
L9 Bl ODES % 5-2 HEH & 72 o 7= (Fig. 1¢), TLiEE = v 7 /WEIC X HEHE T
WEHSER DN RES LNTEHETET D o MEEHFONY FEETHLZ Enboo
720 OFEV ., AWSFDOHTH ODES Z#EH T 5[ HEMNH 5,

S S
Jes sl

S._Se  Se S |
BETS e

Fig. 1. a) Molecular structures of ET and BETS. Crystal structures of b) a-BETS:I5 and ¢) BETS;AuCl,.

1) K. Kajita, et al, JPSJ, 2014, 83, 072002. 2) R. Oka, et al, Mater. Adv.,2024,5,1492—1501.
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Effects of substituent modification and element substitution on structures and physical
properties in canted antiferromagnetic single-component molecular conductors (College of
Science, Rikkyo University) OShota Arai, So Yokomori, Nobuyuki Matsushita

Canted antiferromagnetism (CAF) showing spontaneous magnetization is rare in especially
molecular conductors, and thus its structure-property relationships have not been revealed in
molecular materials with $=1/2. In our previous works, a family of alkoxybenzene-fused Au
dithiolene complex crystals exhibiting CAF have been found. In this study, in order to
investigate effects of substituent modification and element substitution, several kinds of new
neutral radical gold dithiolene complexes have been synthesized. In this presentation, the
changes in structures and physical properties will be reported.

Keywords :  Metal dithiolene complex; Single-component molecular crystal; Canted
antiferromagnetism, Single crystal
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() X.Yuetal.,J Am. Chem. Soc., 2012, 134, 2264. (2) R.Ishikawa et al., J. Phys. Soc. Jpn.,
2018, 87, 064701.
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Anisotropy Evaluation of Electrical Conduction in Molecular Metal Based on Charge Transfer
Involving Ethyl Groups Surrounding Fused Aromatic Rings (! Graduate School of Science and
Engineering, Ehime University, *Advanced Research Support Center (ADRES), Ehime
University, >Geodynamics Research Center (GRC), Ehime University, *Research Unit for
Materials Development for Efficient Utilization and Storage of Energy (E-USE)) OMisako
Ikeda,' Yoshiki Sasaki,! Yoshino Fujikawa,' Shigeki Mori,? Kensuke Konishi,! Keishi Ohara,’
Masayoshi Takase,' Haruhiko Dekura,® Toshio Naito!234

Most molecular conductors are based on interactions between planar n-conjugated molecules.
However, the new molecule EtHAC (Decaethylhexapyrrolohexaazacoronene) (Fig. 1)V forms
hyperconjugated systems including ethyl groups. The charge-transfer complex (EtHAC)l3
consists of EtHAC®> and I3 . It exhibits three-dimensional metallic properties with
intermolecular interactions via the ethyl groups.? In this study, we performed the X-ray
structural analyses, DFT band calculations, and measurements of anisotropy in electron spin
resonance (ESR) and electrical resistivities. Based on the results, the material exhibits three-
dimensional metallic properties. For example, the ratio between the resistivities along the a-,
b-, and c-axes is pq : pp : pc=1:25—60 : 20—40. The g-axis is parallel to the EtHAC columns.
It means that the ethyl groups are involved in the conduction pathways. We will also discuss
the interactions between ethyl groups and I3 anions associated with the anisotropy of electrical
conduction.

Keywords : Organic Conductors, Electrical Conductivity, First-principles Calculations
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1) Y. Sasaki et.al, molecules, 2020, 25, 2486. 2) M. Ikeda et.al, submitted.
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Synthesis of photochromic molecule-fused metal dithiolene complexes for the development of
novel photoresponsive molecular magnets/conductors (College of Science, Rikkyo University)
OXKaito Wakao, So Yokomori, Ryo Nishimura, Masakazu Morimoto, Nobuyuki Matsushita

Metal dithiolene complexes have been developed to exhibit various physical properties such
as magnetism and electrical conductivity, and their external-stimuli responsivities (e.g.,
temperature and pressure) in the solid states. However, there are few reports of photoresponsive
molecular conductors/magnets based on metal dithiolene complexes. Based on the background,
we focused on diarylethene, which shows photochromic properties even in the crystal layer and
is expected to show significant property modulation with the change in conjugation length
before and after photoisomerization. In this presentation, crystal structures and properties of
newly synthesized [M(2MeTD),] (M=Ni, Au, Pt, etc...) complexes will be reported.
Keywords : Metal Dithiolene Complex, Single Crystal, Photochromic Molecule
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1) A.Kobayashi et al., Chem. Rev. 2004, 104, 5243; R. Kato, Chem. Rev. 2004, 104, 5319.
2) M. Irie et al., Chem. Rev. 2014, 114, 12174.
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Verifying Negative Exciton Diffusion in a Thermally Activated Delayed Fluorescence Material
with Time-Resolved Imaging and Numerical Simulation ('Osaka University, *Kyoto
University) Hidenori Yoneda,! Hikaru Sotome,' Yuka Yasuda,? Ryosuke Okumura,? Syoji Ito,!
Hironori Kaji,? Hiroshi Miyasaka'

Spatiotemporal diffusion of excitons and charge carriers plays a crucial role in photo-energy conversion
systems such as solar cells and light emitting devices. In the present work, using time-resolved
fluorescence imaging, we evaluated diffusion dynamics of singlet and triplet excitons in MA-TA crystals,
which is one of thermally activated delayed fluorescence (TADF) materials. The mean square
displacement (MSD) of excitons in the MA-TA crystals increased with time upto 50 ns from
photoexcitation, then it showed a partial decrease after 50 ns. This result implies the negative diffusion
of the excitons: the excitons were spatially concentrated in the center of the photoexcitation spot, which
was verified with numerical simulations on the exciton diffusion.

Keywords; Thermally Activated Delayed Fluorescence, Exciton Diffusion, Time-Resolved Imaging,
Numerical Simulation, Heterogeneity
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Fig. 1. (a) Chemical structure of MA-TA. (b) Exciton distribution in a MA-TA crystal plotted
as functions of position and time in nanosecond time scale. (¢) Time evolutions of mean square
displacement of singlet excitons obtained from the experiment and simulation.
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Characterization of the degree of sulfurization and optical properties in BaZrS; synthesis
(!Grad. Sch. of Sci., Kobe Univ., *Mol. Photosci. Res. Center, Kobe Univ.) oAki Iwata,!
Yoshitaka Kumabe,'? Takashi Tachikawa'-2

BaZrS;, one of the chalcogenide perovskites, is expected to be a promising new optoelectronic
material owing to its strong absorption in the visible-light region, non-toxicity, and superior
stability against heat and moisture compared to halide perovskites [1]. In this study, BaZrO;
obtained by microwave-assisted hydrothermal synthesis was sulfurized by heating at high
temperature under CS, gas flow using a tube furnace. The products were characterized by
powder XRD, XRF, and SEM-EDX. Single-particle photoluminescence (PL) observations were
also conducted using fluorescence microscopy.

BaZrO; was sulfurized at 1050 °C for lor 4 hours. The XRD pattern matched the reference,
confirming BaZrS; as the main component. Additionally, the peak intensity of the byproduct
ZrO; decreased with increasing reaction time (Figure 1). Single-particle PL observations in air
under 488 nm laser irradiation showed that the peak width of the PL spectrum narrowed, and the
intensity increased with increasing reaction time (Figure 2).

Keywords - perovskite; optoelectronics material; photoluminescence
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Figure 2. PL spectra of BaZrSs.

1) A. Swarnkar et al., Chem. Mater. 2019, 31, 565.
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Functionalization of ionic plastic crystal by doping of luminescent Pt(II) complex
(\NanoMaterials Research Institute, Kanazawa University, 2College of Science and
Engineering, Kanazawa University) O Yasuhiro Shigeta,' Shuma Ando,> Motohiro Mizuno'

Plastic crystalline phases are mesophase with plasticity, therefore, materials with this phase
(plastic crystal) could be potentially utilized as flexible devices. However, due to the
requirement for the specific molecular structure (shape) to exhibit plastic crystalline phase, the
function of plastic crystals is limited. In this work, we have examined to endow luminescence
property to plastic crystal by doping of luminescent Pt(Il) complex.

DSC curves of (Pipi14)PFs (Pipi4 = 1-methyl-1-butylpiperidinium; plastic crystal) and its
composite with (Pip14)[Pt(CN)2(ppy)] (ppy = 2-phenylpyridinato) were shown in Fig. 1. The
pure plastic crystal showed two endothermic peaks, which could be assigned to crystal phase
to plastic crystal phase transition and melting point, respectively. The composite showed crystal
to plastic crystal phase transition at similar temperature to the pure plastic crystal. However,
the melting point of composite was obviously lower than that of pure plastic crystal. This is
probably due to the existence of Pt(Il) complex destabilized the plastic crystal phase.

Keywords : Plastic crystal, Pt(Il) complex, doping
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1) K. Nishikawa, K. Fujii, Bull. Chem. Soc. Jpn. 2023, 96, 931-937.
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Electronic states and crystal structures in uniquely slow changes after photoexcitation (!
Faculty of Science, Ehime University, > Graduate School of Science and Engineering, Ehime
University, > Geodynamics Research Center, Ehime University, * Research Unit for Materials
Development for Efficient Utilization and Storage of Energy (E-USE), Ehime University) O
Harune Nishida,' Mika Kabumoto,! Minaho Nakaie,?> Toshio Naito?3*

As photoexcitation and subsequent relaxation processes proceed rapidly, it was difficult to
observe them directly. However, by using the material exhibiting uniquely slow processes after
photoirradiation, the processes can be observed as if they are in steady states. Then the
mechanisms of various photochemical processes can be elucidated. BPY[Au(dmit),], P and
MV[Au(dmit),]> ? are reported as such materials. In this study, we observed the electronic
states and crystal structures of an additional example of such materials, MV[Ni(dmit)], .
Observation of the core electronic states using X-ray photoelectron spectroscopy, they achieved
steady states different from that before irradiation (Fig. 1, ¢ 2 400 h). The crystal structure
exhibited changes in the lattice constants and volume (Fig. 2, ¢ 2 534 h). By slightly making
unstable their energy levels and structures, a part of the photon energy received is retained in
the molecular crystals.

Keywords : real-time observation; XPS; single-crystal X-ray structure analysis;, DFT: metal-
dithiolene complexes
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Fig. 1: Changes in the binding energy of Ni 3d and S  Fig. 2: Changes in the lattice constants and volume
3s orbitals after UV irradiation for 162 min. after UV irradiation for 142 min. The values
The values of BE are normalized by the values are normalized by the values before UV
before UV irradiation (dark). The time when irradiation (dark). The time when irradiation
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1) T. Naito et al., Dalton Trans., 48, 12858,2019.  2) M. Nakaie et al., in preparation.
3) T. Naito et al., Adv. Mater., 24, 6153, 2012
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Effect of the nitrogen atomic position on the spectral properties for nitrogen-containing 1,2'-
binaphthyl (Faculty of Engineering, Sanyo-Onoda City University) OKaito Goto, Nobutsugu
Hamamoto, Makoto Inokuchi

In this study, we focused on 14 types of nitrogen-containing 1,2’-binaphthyl and
experimentally investigated their ultraviolet-visible spectra to elucidate the dependency on the
position of the nitrogen atom. The comparison among the spectra, especially the excitation
energy corresponding to the first excited state (S1), showed that the examined compounds can
be classified into two groups based on Quinoline and Isoquinoline scaffolds. Additionally, we
could see that the difference in the way the Naphthyl group is introduced leads to the difference
in spectral properties.

Keywords : Binaphthyl; ultraviolet-visible spectra, Heteroring
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Shear stress effect of 9-hydroxytryptycenes depending on substituents. ('Graduate School of
Engineering, Sanyo-Onoda City University, *Kyusyu University IMCE) O1Ikki Tokuhisa,'
Yukiko Ohtani,' Seiya Hattori,! Nobutsugu Hamamoto,! Makoto Inokuchi,' Takayuki Iwata>
Mitsuru Shindo?

9-Hydroxytriptycenes (TP) undergo ring-opening reaction under strongly acidic conditions,
such as with TfOH. In this study, we investigated the cleavage of chemical bonds of TP through
the infrared spectrum under shear stress. [OMe],TP and [OMe];TP did not show color change
under shear stress. In addition, [OMe]sTP changed color due to stress but returned reversibly.
In the infrared spectrum, the peak moved to a higher wavenumber and became broad.
[OMe]6TP showed the hysteresis in IR spectrum after releasing stress. This spectral behavior
suggests molecular distortions induced by shear stress, although stress could not lead the ring
opening reaction. In contrast, [TMS];TP exhibited irreversible IR spectral change, showing the
cleavage of chemical bonds. The shear stress effects are depended on the substituents on TPs.
Keywords : Triptycene, Shear stress, Infrared spectrum

Foxix, TSI L » THEERES 2 HIET 5 2 r
L AR BRAE LT WS 2 AT 550 ISk O
DTSR ETS TN D, 9-E Frx U VM R
T (TP ITIMESRIE T e G SR L z =7 ‘ %
TR A T D b 0N B, AR g o~
T, Fig. I@TPFEEO)‘a—hmj}T@%%Z/\Oy k Fig.1 Structure of9—hy)((iroxytriptycene
LN SRESRIEL & BINIOWTELE LT, 1. [OMe], TP X,X’=OMe, R=H

2. [OMe],TP X.Y,Z=OMe, R=n-B
A K% (OMe) % 75_’ A9 51 [OMe], TP & 2 3 [OMz](,TP XYZX' Y Z—OMe, Ren-Bu

[OMC]3TP@i\ -@—hﬁ;jj Tfé%ﬂffﬂ"ﬂ_\ 55571\7\,\07 4. [TMS];TP X,Y,Z=TMS, R=hexyl

NS INT Ko TR < MBI 5 25, bR

JET % EIRIE AT IZ R - 722, — 75, 3 [OMe]¢sTP -NJ\-/W

RV IS ) T CHEAICE L, BREZITAAIC

R 12, Fig. 212 n 3D ) T OIRN AT R Vi, ,_j\x/\/"\/'/‘

I,ZGCH:N\ C:C'fﬂaﬁ*ﬁﬂé@@&uﬂ (1400 cm‘l)fcﬁ &@ J\ shear stress

FARD ALK& < | BRIEH b RIRICTRIEN % > Mv\f’““”

e 1A DRSS o TR DRI L | R mongd e |

“&C%\f;gzé 3131 22(;1: ULf)L(%b:Eh:[ég:l\:{f )g%ﬁ 1800 7600 7400 12230/10'90 800 600
K. o = x 1 e3 ) wavenumber/ cm-

+ %4 [TMS]:TP! TS ) TR AT @’7341'[3 L. Fig.2 Infrared spectrum of (OMe)sTP(3)

BRBRLUGAY TR S 72y, YL ED X512, FTAUSIRRIITPO EHEIAKAF L 725+

WEDES L FEGORALTHET 5,

1) T. Iwata, R. Kawano, T. Fukami, M. Shindo, Chem. Eur. J. 2022, 28, €202104160.

2) KRB, AR, 0, A, Fikk Fellnl (LB A RIJLM K2, PC-0033 (2024)

3) RS, A, A, EH, FEE BALERE 103 BRES (2023) P1-3am-38,
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Synthesis and Physical Properties of Molecular Conductors Based on Chiral DMEDT-DM-STF
Donors (' Graduate School of Science and Engineering, Ehime University, *Research Unit for
Materials Development for Efficient Utilization and Storage of Energy, Ehime University) Naito
Ryoya,' Masahiro Fujisaki,'? OTakashi Shirahata,'? Yohji Misaki'?

Recently, the emergence of eMChA" and CISS? in superconductors has led to a growing
interest in chiral superconductors. In this study, a novel dimethyl-substituted
diselenadithiafulvalene (STF)-based donor (DMEDT-DM-STF) with a dimethylethylenedithio
(DMEDT) group as a chiral moiety was designed to develop chiral organic superconductors.
The synthesis of (S,S)- and (R,R)-DMEDT-DM-STF was carried out according to Scheme 1.
Radical cation salts of (S,S)-, (R,R)-, and rac-DMEDT-DM-STF with BF4~, ClO4~, and ReO4~
anions were prepared by electrocrystallization. In all salts of a 2:1 stoichiometry, the donor
molecules formed head-to-tail dimers. Two crystallographically equivalent conducting layers
existed in the unit cell, and B-type donor molecular arrays with different stacking axes
intersected. We will discuss the details of synthesis, crystal structure, and physical properties.
Keywords : Molecular Conductor,; Chirality; Conductivity, Crystal Structure; Band Structure
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1) F. Qin, W. Shi, T. Y. Iwasa, et al., Nat. Commun. 2017, 8, 14465. 2) R. Nakajima, D. Hirobe, H. M.
Yamamoto, et al., Nature 2023, 613, 7944. 3) 1. Ikemoto, K. Kobayashi, et al., Mol. Cryst. Lig. Cryst.
1990, /81, 185. 4) R. Kato, H. Sawa, et al., Chem. Commun, 1997, 947.
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', Bt B — ! Investigation of Electron-Phonon Interactions in Nitrogen-Doped Porous
Graphene Using a Transistor Device and Raman Spectroscopy ('University of
Tsukuba,?Okayama University of Science) OShunya Masube', Hayato Sueyoshi', Yoichi

Tanabe?, Samuel Jeong!, Yoshikazu Ito!

Nitrogen-doped nanoporous graphene is the unique platform for developing the novel graphene
functions by utilizing the interactions between the 3D curved surface and the chemical dopant,
which brings the Urbach tail states around the charge neutral point. In the graphene, when the
chemical potential is near the charge neutral point, phonon softening occurs via electron-
phonon interactions between n-electrons and E»; phonons. On the other hand, the effects of
nitrogen doping-induced formation of Urbach tail states on this phonon softening have not been
elucidated. In this study, we fabricated an electrical double layer transistor by filling ionic liquid
into nitrogen-doped porous graphene and performed simultaneous Raman spectroscopy
measurement with the carrier doping by applying gate voltages. We will report on the carrier
doping dependence of the G-band phonon, which originates from the £, phonon mode.

Keywords: graphene; Raman spectroscopy; nitrogen doping, porous structure
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Synthesis of Copper Phthalocyanines with Chiral Alkyl Chains and Magneto-chiral Dichroism
of Their Thin Films (Institute of Industrial Science, The University of Tokyo) O Keishi
Yamaguchi, Ryo Ishii, Kei Murata, Kazuyuki Ishii

Recently, magneto-chiral anisotropies, the electronic effects of chiral materials, have
attracted considerable attention. In magneto-chiral dichroism (MChD), one of them, the
absorption coefficient of chiral molecules depends on the relationship between the propagation
direction of light and the magnetic field direction. However, the observations of MChD, which
is a cross effect of circular dichroism (CD) and magnetic circular dichroism (MCD), have been
limited, and new chiral molecular systems are strongly required for the detailed understanding.

In this study, we synthesized copper phthalocyanines (CuPc) with chiral alkyl chains (Fig.
1). The complex is expected to exhibit strong CD and MCD. Optical properties of the thin films
of CuPc with S-alkyl chains prepared by casting its solution were measured, and strong CD
and MCD signals were observed in the Q band region. The magnetic field direction dependence
of electronic absorption spectra was measured using a pulsed magnet, the MChD signal was
observed in the Q band region. In the poster presentation, the detailed results of optical
properties will be shown.
Keywords : Phthalocyanine; Chirality; Magneto-chiral Dichroism; Cu complex; n-interaction
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Fig. 1 Molecular structure of
chiral copper phthalocyanine

1) G. L. J. A. Rikken, E. Raupach, Phys. Rev. E 1998, 58, 5084. 2) S. Hattori, Y. Yamamoto, T. Miyatake,
K. Ishii, Chem. Phys. Lett. 2010, 674, 38.
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Photophysical Properties of o-Substituted Difluoroboron B-Diketonate (' Graduate School of
Science and Technology, Shinshu University, *Institute of Education, Shinshu University). O
Yushi Fujimoto,' Misaki Saito,” Fuyuki Ito'

Difluoroboron B-diketonate complex (BF:bdk) are widely studied due to their versatile
photofunctional properties, including highly efficient luminescence in both solution and solid
states, and fluorescence color changes triggered by mechanical stimuli. Our previous research
has focused on a-substituted BF,bdk derivatives bearing benzoyl groups at both ends, revealing
that the excited-state dynamics associated with the expansion of their n-conjugated system
significantly influence their photophysical properties. We investigated the photophysical
properties of a-substituted BF>bdk derivatives with a benzoyl group on only one side.
Keywords : Difluoroboron f-diketonate complex; aggregation-induced emission property
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1) W. A. Morris, et al., J. Phys. Chem. C, 2016, 120, 22539.; 2) F. Ito, et al., J. Phys. Chem. C, 2024,
128, 1469.; 3) K. Minemura, et al., Annual Meeting on the CSJ, 2023, P3-3am-05.; 4) Y. Fujimoto, et al.,

J. Am. Chem. Soc., 2024, 146, 32529.; 5) E. V. Fedorenko, et al., J. Lumine., 2018, 196, 316.; 6) G.
Haucke, et al., J. Mol. Struct., 1990, 219, 411.
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Molecular Interactions in Cumene + Alkan-1-ol Binary Mixtures:
Viscometric, Spectroscopic, and DFT Analysis

(‘Institute of Environmental Radioactivity, Fukushima University, *Department of Chemistry,
University of Chittagong, *Graduate School of Natural Science and Technology, Kanazawa
University) Olsmail M.M. Rahman,' M. Maruf Hasan,” M. Ashraful Amin,> M. Mehedi Hasan
Rocky,® Abul Fazal M. Sanaullah,' M. Ashraf Uddin

Keywords: Viscosity; Cumene; Alkan-1-ols; FT-IR; DFT

The dynamic viscosity (1) of binary mixtures comprising cumene (CMN) and four
alkan-1-ols (pentan-1-ol, hexan-1-ol, heptan-1-ol, and octan-1-ol) have been investigated.
Measurements were conducted across a temperature range of 298.15 K to 323.15 K, at 5 K
intervals, under atmospheric pressure. From the measured data, deviation in viscosities (A#),
free energies for the activation of viscous flow (AG™), and their excess (AG™F) were assessed.
Analysis of these properties revealed the influence of several intermolecular forces, including
hydrogen bonding, alkyl chain length effects, n-n interactions, dipole-dipole interactions, and
geometric fitting, on the behavior of these mixtures. Fourier transform infrared (FT-IR)
spectroscopy provided further insights into the specific intermolecular interactions. The
measured 7 and AG” data were fitted to concentration-dependent polynomial equations, while
excess properties (A and AG™F) were fitted to Redlich-Kister equation. Moreover, the
measured viscosity data were fitted with the temperature-dependent Jouyban-Acree model.
The correlative abilities of several other viscosity models, including the McAllister three-body,
McAllister four-body, and Auslédnder models, were also evaluated. Density functional theory
calculations were employed to gain a molecular-level understanding of the interactions within
the mixtures. The study’s findings highlight the complex and composition-dependent nature of
molecular interactions in these binary systems.

CMN + Pentan-1-ol CMN + Hexan-1-ol CMN + Heptan-1-ol CMN + Octan-1-ol

333102 [ . EEBTR
1) I. Hossen, M.M.H. Rocky, M. Riyad, M.M. Billah, LM.M. Rahman, S. Akhtar, J. Chem. Thermodyn.

2024, 192, 107247. 2) I.M.M. Rahman, M. Ashraf Uddin, F. Yeasmin, M.M. Hasan, F. Hossain, K.
Iwakabe, J. Mol. Lig. 2023, 391, 123224,
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Evaluatlon of Photophys1ca1 Properties of m-Conjugated Molecular Aggregates under Cavity Strong

Coupling with Fourier Plane Imaging ('Sch. of Eng. Sci., Osaka Univ., *Grad. Sch. of Eng. Sci.,
Osaka Univ., 3RIES, Hokkaido Univ.) O Yutaka Arakawa,! Hikaru Sotome,? Kenji Hirai,?
Hiroshi Uji-i,* Syoji Ito?

Molecules in a cavity undergo strong coupling between exciton and the cavity mode, and lead
to formation of exciton polariton, which shows intriguing phenomena such as long-range
electron transfer and lasing at extremely low threshold. In the present study, toward realization
of polariton lasing under strong coupling, we have investigated photophysical properties of -
conjugated molecular assemblies in a cavity using Fourier plane imaging. Diphenylanthracene
dispersed in polystyrene was placed in a cavity structure with distributed Bragg reflector and
silver mirrors. In addition, we developed a Fourier plane imaging setup to measure angle
dependence of emission from the cavity. A clear dispersion relation was confirmed in the
emission from the lower branch polariton in 420-450 nm, as shown in Figure 1b.

Keywords : Cavity Strong Coupling, Exciton Polariton, Emission, Polariton Lasing
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Proton conductivity and local structure of imidazole-intercalated a-zirconium phosphate

(! School of Chemistry, College of Science and Engineering, Kanazawa University,* Graduate
School of Natural Science and Technology, *Kanazawa University, Nanomaterials Research
Institute, Kanazawa University) OYuki Tsuchida!, Yasuhiro Shigeta*?, Takuya Kurihara?,
Shogo Amemori**, Tomonori Ida?, Motohiro Mizuno?*

Proton conductors are used as electrolytes in fuel cells. There is a demand for proton
conductors that can operate stably in the medium temperature range (100-200 °C) even under
non-humidified conditions, and the basic substance imidazole (Im) has attracted attention as a
proton carrier, instead of the commonly used water molecule. Im is a nitrogen-containing
heterocyclic base that shows a proton conductivity of 10 S/cm when it becomes liquid above
its melting point (90 °C) !, In this study, we prepared ZrP-xIm (x is the molar ratio of Im to
the phosphate group in « -ZrP) by introducing Im between the layers of « -zirconium
phosphate ( « -ZrP, composition formula: Zr(HPO4), * H,O) with a layered structure, and
investigated the local structure around the phosphorus using proton conductivity and NMR.

Keywords : proton conductivity ; intercalation ; zirconium phosphate ; solid-state NMR
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[1] A. Kawada, A. R. McGhie and M. M. Labes, J. Chem. Phys. 1970, 52, 3121.
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Fabrication and Characterization of Co-sensitized Dye Solar Cells Using Cyclodextrins and
Spiropyran Derivatives-SQ2/SPNO; System-

(*Graduate School of Engineering, Fukui University of Technology * Department of Applied
Chemistry and Food Science, Fukui University of Technology) ORyuhei Ejima', Keitaro
Ono?, Michihiro Hara'2*

We fabricated dye-sensitized solar cells (DSSCs) containing a sensitizing dye (SQ2), a
spiropyran derivative (SPNQ,), and various cyclodextrins (CDs), and characterization their
photovoltaic conversion efficiency (1). The addition of CDs was confirmed to enhance the 1
of DSSCs. We found that the photoelectric conversion efficiency of these DSSCs increased
after UV irradiation and decreased after visible light irradiation. The SPNO; on the DSSC
photoisomerized from SP (closed-form) to PMC (open-form) by the UV irradiation. This
suggests that the mechanism of the improved photoelectric conversion properties in the DSSC
is energy transfer from PMC to SQ2 by FRET.

Keywords : Cyclodextrin; photochromic molecules; sensitized dye solar cells; energy transfer;
spiropyran derivative
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1) Y,B;KK,A;Y,K;CK, H;R,J; KA, F;L,JJ. Chem. Open 2023, 12,202300170. 2) Michihiro H, and Ryuhei E, Molecules 2024,
29, 4896. 3)T. Takeshita, T. Umeda, N. Oonishi, and Michihiro Hara, Int. J. Photoenergy, 2015, Article ID 786246.
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Synthesis and Photophysical Properties of Asymmetric Bithiazoyl-
Based Diarylethenes: A Potential Ligand for Metal Complex-Based
Smart Catalysts

('Division of Materials Science, Nara Institute of Science and Technology, *Rennes
Institute of Chemical Science, University of Rennes, *Department of Applied Chemistry,
Tokyo University of Agriculture and Technology) OMark Lester Gallego Viendo,'
Lucie Jarrige,? Tsuyoshi Kawai,' Marine Louis®

Keywords: diarylethenes, photoswitchable catalyst, photoisomerization

Diarylethenes (DAESs) are a class of molecular photoswitches that undergo reversible 6n
electrocyclic ring-opening/ring-cyclization reactions. They differentiate o/c¢ photoisomers in
their photophysical properties, which has been probed into extensively and served as baseline
data in developing more robust DAEs of greater photocyclization efficiency, thermal and
fatigue resistancelll. This also led to the exploration of all possible applications of DAEs
through intricate molecular design, one of which is ligands for transition metal complexes.

Through coordinate covalent bonding, DAE-metal complexes can yield distinct and
interesting properties exclusive to the complex formed through metal-to-ligand or ligand-to-
metal charge transfer. As such, DAE-metal complexes have been used in a plethora of
applications, including molecular cages, metal-organic frameworks, sensors, and
photoswitchable catalysts!?!.

Several examples of photoswitchable catalysts based on DAE-metal complexes have been
developed, but most of them only exhibit an on/off modulation of the catalytic activity, often
with small differences between photoisomers. In this work, we have synthesized a series of
asymmetric DAEs with potential multidenticity and studied their photophysical properties.
With their potential coordination sites located both above and on the side of the ethylene
backbone, it is our hypothesis that the geometric and electronic differences between the
photoisomers will have a greater influence on the potential complex as a whole, which can lead
to a better-modulated photoswitchable catalyst.

Possible complex:

~ uv ~
—_—
‘N = @)
vis
- potential coordination site - transition metal ion
pot tial dinat t t t tal

[1] M. Irie, T. Fukaminato, K. Matsuda, S. Kobatake, Chem. Rev. 2014, 114,12174-12277.
[2] E. C. Harvey, B. L. Feringa, J. G. Vos, W. R. Browne, M. T. Pryce, Coord. Chem. Rev.
2015, 282-283, 77-86.
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Metal-substitution effects in temperature- and pressure-induced
phase transitions of long-term heat-storage ceramics A-TizOs

(‘Department of Chemistry, School of Science, The University of Tokyo)

OTomu Otake,' Marie Yoshikiyo,' Shin-ichi Ohkoshi'

Keywords: Lambda-trititanium-pentoxide, Phase transitions, Heat-storage materials,
Ceramics

To achieve carbon-neutral, it is crucial not only to promote renewable energy but also to
efficiently use the energy produced. Especially, effective reuse of wasted heat energy is an
urgent issue. From this point of view, long-term heat-storage ceramics, lambda-trititanium-
pentoxide (A-TizOs) is one of the promising materials.' A-Ti;Os is a metastable phase of Ti;Os
discovered in 2010 by our group.’ Since this material has bistability with the energetically most
stable B-TizOs, it shows reversible phase transition between A and B-phases in response to
pressure and heat. The stored thermal energy can be released at a desired timing by applying
pressure. Furthermore, the heat storage performance can be adjusted by metal substitution of

the Ti atom.>® In this presentation, we report the (@) Store energy A-Ti305
synthesis of Sc-substituted A-Ti;Os by co- [ Heating > e ° B
precipitation method and long-term heat-storage G . 6 6 !

9
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sintering rutile-TiO, precursor coated with A

Sc(OH); in a reductive atmosphere. Powder X-ray E 9 | ¢ Pressure J

diffraction (PXRD) measurement showed that the . ﬁ-Tisos Release energy

property of the obtained material. 3
®
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A-phase was obtained as the major phase. (b)
Elemental analysis showed that the chemical ‘T; 0.2 Cc;oli_ng
formula is Sco.054Ti29460s. The phase transition 2 ool
pressure at which half of the A-phase changes to p- é i Hea_ti:g
phase was determined as 350 MPa from the PXRD 5 -0.2 -
patterns after pressurizing the sample uniaxially. T 04 il BL7A
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The heat-storage property was measured b
¢ property Y 50 100 150 200 250

. Temperature (°C)
pressure-produced B-phase sample by applying Figure 1. (a) Crystal structure of - and f-
600 MPa. The phase transition temperature from - Ti;Os and schematic illustration of long-

phase to A-phase was decreased from 197°C of A~ term heat-storage. (b) Endothermic peak
TisOs to 158 °C of A-Sco 054 Tia 0¢Os. of A-Sco.054Ti2.94605 observed using DSC.

differential scanning calorimetry (DSC) using the

[1] H. Tokoro, S. Ohkoshi, et al., Nat. Commun. 2015, 6, 7037. [2] S. Ohkoshi, et al., Nat. Chem. 2010,
2,539-545. [3] Y. Nakamura, S. Ohkoshi, et al., Sci. Adv. 2020, 6, aaz5264. [4] S. Ohkoshi, et al., Mater.
Adv. 2022, 3, 4824. [5] S. Ohkoshi, et al., Chem. Commun. 2023, 59, 7875. [6] T. Otake, S. Ohkoshi, et
al., Eur. J. Inorg. Chem. 2024, 27, €202400047.
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