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Magnetic properties of Dirac electrons in D,X (D = ET, STF, BETS; X = trihalide) (' Graduate
School of Science and Engineering, Ehime University, *E-USE, Ehime University, GRC,
Ehime University) OSakura Hiramoto,' Kensuke Konishi,? Toshio Naito!??

DX (D = ET, STF, BETS; X = trihalide) are known as organic Dirac electron systems.
Previous studies on the Dirac electron systems have focused on revealing the ground states by
performing experiments under cryogenic conditions. In this study, we report the temperature
dependence of the magnetic susceptibility y(7) of the title materials under ambient conditions,
which unambiguously relates y(7) to the band dispersion characteristic of the Dirac electrons.
Keywords : Dirac Electrons;, Magnetic Susceptibility;, Band Structures; Zero-gap
Semiconductors; Nodal-line Semimetals
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Structure and property of the 4™ polymorph of a purely organic conductor, (BEDT-

TTF).CIC,H4SO; (Graduate School of science, Osaka University) OHiroki Akutsu, Yasuhiro
Nakazawa

We have previously reported 6-(BEDT-TTF),CIC,H4sSO3-H,O (1), B”-(BEDT-TTF),
CIC;H4SOs (2) and B-B°-(BEDT-TTF),CIC,H4SOs (3). 2 shows a phase transition, below the
temperature of which the salt (2L) becomes isomorphous to 3. 3 has an orientational disorder
of the anions, which prevents the phase transition. Here we report the 4™ polymorph, B”-
(BEDT-TTF),CIC,H4SOs3 (4). The crystal structure is quite similar to that of 2L or 3. However,
the length of the ¢ axis normal to the conducting plane is half. The space group of P1 indicates
that it is a polar crystal. However, Flack = 0.30(17) suggests that it is an inversion twin.
Keywords : Organic Conductors, Polar Crystal; BEDT-TTF, Disorder, Non-centrosymmetric
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2) H. Akutsu, et al., J. Phys. Chem. C 2022, 126, 16529. 50 100 150 200 250
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Synthesis and Properties of Molecular Conductors Based on Chiral Dimethylcyclohexene-
Fused TTF (‘Graduate School of Science and Engineering, Ehime University, *Research Unit
for Materials Development for Efficient Utilization and Storage of Energy, Ehime University)
OMasahiro Fujisaki,'? Naito Ryoya,' Takashi Shirahata,'? Yohji Misaki'*

Chiral electroactive materials have attracted attention for the effects of electrical
magnetochiral anisotropy (eMChA) and chirality-induced spin selectivity (CISS). The
combination of tetrathiafulvalene (TTF) with chiral moieties is one of the effective strategies
to access chiral electroactive materials. In this presentation, we have focused on the fused 2,3-
dimethylcyclohexene (DMCh) ring with chiral carbon atoms and without heteroatoms, which
has not been used in the field of molecular conductors, and we synthesized a new chiral TTF
derivative. The crystal structure, band structure, and electrical conductivity of the successfully
prepared radical cation salts were investigated.

Keywords : Molecular Conductor; Crystal Structure;, Band Structure; Tetrathiafulvalene;
Chirality
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(S,5)-, (R,R)-DMCh-EDT-TTF [ZEEEMLA 6 8 B CHRICHE) LTz, EAfER{L
BIZE Y PRs & AsFe X7 =4 557 UV HNATFAUEESET-, 2o OEIX
ETHBTHY, FFr—¢T7=4Dlkt o BE  PE s PR
1% 2:1 Thb, RFT—%F1F head-to-tail WO ) X
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E LA E DB OV TIFET S TTFPFs viewed along the b axis at 100 K.
FETH D, Hydrogen atoms are omitted for clarity.

(S,9)-,(R,R)-DMCh-EDT-TTF

1) F. Pop, G. L. J. A. Rikken, N. Avarvari, et al., Nat. Commun. 2014, 5,3757. 2) A. Stefani, C. Fontanesi,
N. Avarvari, et al., J. Chem. Phys. 2023, 159, 204706. 3) M. Fujisaki, T. Shirahata, Y. Misaki, et al.,
Chemistry, 2024, 6, 1509.
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Crystal structures and physical properties of TCNQ-based radical anion salts with N-
pentylquinolinium (!Graduate School of Science, Kyoto University, *Agency for Health, Safety
and Environment, Kyoto University) O Takuhiro Sawada,! Manabu Ishikawa,' Akihiro
Otsuka,'? Yoshiaki Nakano'*?

Molecular conductors demonstrate diverse physical properties by precisely controlling
molecular arrangements. In a previous study, we reported that (C.DABCO)(TCNQ), exhibited
high electrical conductivity, low thermal conductivity, and an order-disorder transition,
attributed to weak intermolecular interactions involving the alkyl chains and DABCO moieties.
Herein, we investigated TCNQ radical anion salts with N-pentylquinolinium (CsQno):
(CsQno)(TCNQ) (1), (CsQno)(FsTCNQ) (2), and (CsQno)(TCNQ): (3). Salt 1 revealed
alternately stacked TCNQ and CsQno dimers, where the CsQno disorder observed at 300 K
was ordered at 100 K. In salt 2, one-dimensional stacking columns of F4sTCNQ and CsQno
aligned in parallel were formed. Salt 3 exhibited high room-temperature conductivity (19.5 S
cm ') and metallic behavior down to 230 K, followed by semiconducting behavior (E, = 42
meV). This high conductivity is supported by the absorption band at ~3400 cm™!, attributed to
the charge transfer between TCNQ™~ and TCNQ? and the TCNQ molecular charge of
approximately —0.6, determined from IR and Raman spectroscopic analyses.

Keywords : Molecular Conductors;, TCNQ derivatives, N-pentylquinolinium

A
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REER(19.5Sem ) Z/RL, 230K £FTEEHZEE 47~ Wavenumbers / 10% cm-!
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1) Y. Nakano, M. Ishikawa, R. Ogawa, A. Nakai, ef al., ICPAC KK 2022, IGS 65 (2022).
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Synthesis and Physical Properties of TCNQ and FsTCNQ Radical Anion Salts with 5-
Azoniaspiro[4.4]nonane Cation ('Graduate School of Science, Kyoto University, *Agency of
Health, Safety and Environment, Kyoto University) O Yongjin Kim,' Manabu Ishikawa,'
Yoshiaki Nakano,'? Akihiro Otsuka'*

By controlling interactions between ions, ionic plastic crystals, an intermediate state between
crystalline and liquid phases, have been discovered, garnering significant interest for high ionic
conductivity and tunable physical properties through order-disorder transitions. In this study,
organic conductors, (AS[4.4])(TCNQ): (1), (AS[4.4])(TCNQ) (2), and (AS[4.4])(FsTCNQ) (3),
were investigated. In salt 1, prepared by mixing (AS[4.4])I with TCNQ, AS[4.4] was disordered,
and TCNQ formed a weakly dimerized stacking column at room temperature. At 250 K, the
unit cell doubling and the AS[4.4] ordering were observed, where two crystallographically
independent TCNQ molecules formed two strongly dimerized stacking columns. Metallic
electrical conductivity (orr = 7.2 S cm™') was observed from room temperature to 277 K,
followed by a resistivity jump at 261 K, probably due to the phase transition. The magnetic
susceptibility at 300 K was as large as 9.76x10* emu mol ', the temperature dependence of
which was of a one-dimensional antiferromagnetic chain with a maximum at 75 K and a sharp
decrease at 45 K (Fig. 1).

Keywords : TCNQ, Azoniaspiro cation, Molecular conductor
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Synthesis and physical properties of C8-BTBT derivative with perfluoroalkyl amide groups
(!School of Engineering, Tohoku University, *Graduat School of Engineering, Tohoku
University, *IMRAM, Tohoku University, *Faculty of Science, Shinshu University,) OShunki
Kashii,' Kohei Sambe,’> Yotaro Kasahara,> Tetsu Sato,>* Shun Dekura,>® Takashi Takeda,*
Tomoyuki Akutagawa?®>

Developments of multi-functional materials through the combination of electron-active 7 -
cores and functional groups with other physical properties have attracted much attention.
Previously, we developed a BTBT derivative 1 with alkylamide groups, combining
ferroelectricity and p-type semiconducting properties.!!! In this work, we synthesized a new
fluoroalkylamide-substituted C8-BTBT derivative 2, designed to enhance dipole moments
through its high electronegativity and to modulate intermolecular interactions,’”’ and
investigated its molecular assembly structure, phase transition behavior, and dielectric
properties.

Keywords : Benzothienobenzothiophene;, Organic Semiconductor; Dielectric Properties;
Fluoroalkyl Chain; Alkylamide
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[1] K. Sambe et al., J. Am. Chem. Soc., 2024, 12, 146.

[2] B. Smart, J. Flour. Chem., 2001, 109, 3.
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Soft organic paramagnet in water: a supramolecular approach based on amphiphilic nickel
dithiolene complex salt (‘ISSP, The Univ. of Tokyo, *Dep. of Chem., Tokyo Univ. of Science,
3IMS, *NIMS, Dep. of Mater. Sci., Osaka Metropolitan Univ., *Dep. of Chem., Rikkyo Univ.,
JST, PRESTO) OTomoko Fujino,' Mafumi Hishida,” Masatoshi Ito," Toshikazu Nakamura,’
Mizue Asada,’ Naoya Kurahashi,' Hisao Kiuchi,' Yoshihisa Harada,' Koji Harano,* Rie
Makiura,’ Kanokwan Jumtee Takeno,” So Yokomori,® Hiroshi Oike,” Hatsumi Mori'

The demand for flexible organic spintronic devices necessitates “soft” organic magnetic
materials that can reorder molecular assemblies in response to external stimuli, unlike
conventional “hard” paramagnets. Their magnetic properties rely on forming highly ordered
assemblies with effective intermolecular interactions, requiring a balance between long-range
order and the flexibility of soft matter. This study introduces a bilayer capsule based on an
amphiphilic d/n-conjugated nickel dithiolate radical anion salt that self-assembles into ordered
structures with temperature-dependent transitions. These assemblies demonstrate uniaxial
magnetic anisotropy—rare among organic paramagnets—and exceptional aqueous stability.
This system offers key insights into spin—spin interactions in soft matter and provides a
versatile platform for applications in nanomedicine and stimuli-responsive materials.
Keywords : Membranes « Magnetic Properties * Amphiphiles * Electronic structure * Vesicles
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Amphiphilic DDA-Ni(20Me)
(DDA = Me,N("C12Hzs)2)

1) M. Ito, T. Fujino,” H. Mori," et al. J. Am. Chem.
Soc. 2023, 145, 2127. Supplementary Cover. B 1. = L OF o L Bk R — i h 7.
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Structure and properties of neutral mixed—valence complexes with Schiff base ligands
(‘Graduate School of Science, Kobe University, *Research Center for Membrane and Film
Technology, Kobe University, *Research Facility Center for Science and Technology, Kobe
University, *Molecular Photoscience Research Center, Kobe University) OYohei Murakami,'
Tomoyuki Mochida,'? Takahiro Sakurai,> Susumu Ohkubo,* Hitoshi Ohta,* Kazuyuki
Takahashi'

One-electron oxidation of a homoleptic metal(III) complex monoanion composed of tridentate
Schiff base ligands is expected to give a neutral metal(Ill) complex with mixed-valence ligands.
In this study, we synthesized neutral metal(III) complexes 1-M consisting of Schiff base ligands
with #-butyl groups and investigated their structures and properties. Crystal structure analysis
indicated that 1-M are neutral complexes as a CH3CN solvate. The ESR spectra for 1-Co and
1-Al showed relatively narrow spectra with g = 2, suggesting that the ligands were oxidized.
Broad absorption bands were observed in the near-infrared region, ascribed to the intervalence
charge transfer bands.

Keywords : Mixed-valence, Neutral complex, Redox-active ligand
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Theoretical studies on ferromagnetic interaction and single molecular magnetic properties in
cuban-type trinuclear Mn complex ('Center for Computational Science, RIKEN, *Graduate
School of Science, Osaka University, *University of Tsukuba) O Takashi Kawakami,'? Mizuki
Otsuka,” Koichi Miyagawa,® Yuta Suzuki,® Shusuke Yamanaka,® Mitsutaka Okumura,’
Takahito Nakajima,' Kizashi Yamaguchi'

Oxygen-evolving complex (OEC) of PSII progress water-splitting reaction with solar light.
Highly designed mechanism to store four photons is remarkable and contributes to Kok cycle.
Mn oxidation (III=1V) and Mn-Mn interaction (Mn-O-Mn) are essential. Systematic studies
of multi-centered Mn complex are very useful to reveal novel properties. For example, Agapie
and his co-workers reported tetranuclear heterometallic M Mn3O4 cubane species as one of
model complex of OEC cluster.” Though Y(III) ion as well as Ca(II) ion in OEC has no
magnetic spins, Dy(III) contributes to 3d-4f electron coupling. We carried out post-HF/beyond-
DFT methods to overcome limitation of hybrid-DFT methods.

Keywords : Trinuclear Mn Complex; Ferromagnetic Interaction; Single Molecular Magnets
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1) P-H. Lin, E. Y. Tsui, F. Habib, M. Murugesu, T. Agapie, /norg. Chem. 2016, 55, 6095.
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Formation of Cubane-Type Complexes from Photoreactive Organometallic lonic Liquids with
Cyanoborate Anions ('Graduate School of Science, Kobe University, *Research Center for
Membrane and Film Technology, Kobe University) OHaruka Koshino', Tomoyuki Mochida'*?

We have developed photoreactive ionic liquids containing cationic metal complexes. Some of
them form cubane-type tetranuclear complexes upon photoirradiation in solution. In this study,
we synthesized ionic liquids with alkyltricyanoborate anions of varying alkyl chain lengths and
investigated their photochemical reactions. These ionic liquids formed cubane-type complexes
upon photoirradiation both in solution and in the neat liquid state.

Keywords : ionic liquid; thermal properties; photoreaction, ruthenium complex, polymorphism
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1) Bk, Fil, AARLFSHEI7EFRFFE, 1G5-18 (2017).
2) H B, /ME, FRH, 1481 A U HIRTERS, 2BO07T (2024).

prepared in this study.
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Optical property of a gold cluster with open-shell organic ligands (!Graduate School of Science,
Osaka Metropolitan University, *College of Life Sciences, Ritsumeikan University) OKosei
Hayashi,' Katsuya Mutoh,! Yoichi Kobayashi?, Takuya Nakashima'

Ligand-protected metal clusters have garnered significant attention due to their
tunable electronic states, which can be modulated through surface modification or
doping with different metals. These modifications result in novel optical properties and
enhanced stability. However, the electronic interactions between organic ligands and
cores remain poorly understood. In this study, we successfully synthesized an IrAui,
superatomtethering verdazyl radical ligands. The introduction of verdazyl ligand significantly
suppressed the photoluminescence of IrAui, superatom. Ultrafast time-resolved absorption
spectroscopy suggested the electron transfer from the excited state of the Ir@Aui, core to the
verdazyl ligand.

Keywords : Gold cluster, Superatom, radical
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1) Y. Shichibu, K. Suzuki, K. Konishi, Nanoscale 2012, 4, 4125.

2) H. Hirai, S. Takano, T. Nakamura, T. Tsukuda, /norg. Chem. 2020, 59, 17889.
3) M. Sugiuchi, Y. Shichibu, T. Nakanishi, Y. Hasegawa, K. Konishi, Chem. Commun. 2015, 51, 13519.
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Structural Phase Transitions of Molecular Crystals Obtained by Electrochemical Oxidation of
Unsymmetrical Palladium(II)-Dithiolene Complexes

(*Graduate School of Science, University of Hyogo, *Institute of Multidisciplinary Research for
Advanced Materials, Tohoku University, Research Institute for Electronic Science, Hokkaido
University, *Faculty of Engineering and Design, Kagawa University, >Japan Synchrotron
Radiation Research Institute, *Fundamental Energy Science Department, Graduate School of
Energy Science, Kyoto University, "School of Material and Chemical Technology, Tokyo
Institute of Technology) OSatomi Mochizuki,! Shun Dekura,? Kiyonori Takahashi,? Keishiro
Tahara,* Yuiga Nakamura,> Ryo Inoue,! Kazuhiko Matsumoto,’ Tomoyuki Akutagawa,’
Takayoshi Nakamura,* Takehiko Mori,” Tomohiro Agou,! Kazuya Kubo!

An unsymmetrical palladium-dithiolene complex with a TTF moiety, [Pd(bpy)(etdt)] (1),
provided six single crystals, [1](anion)x (anion = BF4~, ClO4, GaCls ", PFs, AsFs, TaFs ; x =
0.38, 1, 2). The crystals, [1](anion) (anion = BF4~, ClO4 ", PFs ", AsF¢ ), exhibited order-disorder
type phase transitions. Measurements of temperature and frequency dependent dielectric
responses of [1](PFs) revealed slow relaxation processes through the phase transition.
Keywords : Molecular conductor; Unsymmetrical complex; Palladium(Il) complex, Dithiolene
ligand; Structural phase transition
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1) K. Kubo et al., Top. Organomet. Chem. 2009, 27, 35.
2) LABESL  AALFRE 104 [FIEFEFFE, Al441-3pm.
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Perovskite Nanocrystal Assembly Formation by n—m Stacking Interaction
of Ligands

(*Graduate School of Environmental Science, Hokkaido University, *Research Institute for
Electronic  Science, Hokkaido University) (O Aneesha SL!, Takuya Okamoto'?,
Vasudevanpillai Biju'-?

Keywords: Lead halide perovskite, Exciton, Ligand exchange, Supercrystal, Superlattice

The assembly of lead halide perovskite nanocrystals (PNCs) into superlattices (PSL) and
supercrystals (PSC) gains significant attention because such highly ordered NC assemblies
enhance and modulate the optoelectronic properties of the PNCs.! However, the formation of
PSLs and PSCs remains challenging and the correlation between their structures and
photoluminescence (PL) properties has yet to be identified. Previously, we demonstrated PSC
preparation by bidentate ligand exchange on PNCs.? In this study, we report the formation of
cubic CsPbBr; PNC assemblies through a ligand exchange with anthracene-based ligands and
n—n stacking interactions of the ligands (Fig. 1a).

We prepare oleic acid-capped cubic CsPbBr; PNCs (Fig. 1b) using the hot injection
method. In parallel, we obtain anthracene-based ligands from 9-chloromethyl anthracenes and
dicarboxylic acids. PSCs are prepared by the exchange of oleic acid with the anthracene-based
ligands. PSCs are settled in two days after adding the anthracene-based ligands. The PSCs have
been collected by centrifugation. The scanning transmission electron microscope (STEM)
image of the PSC shows well-ordered PNCs without any lattice fusion (Fig. 1¢). We discuss
the structure and the exciton/carrier recombination processes of the PSCs.
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Fig. (1) A scheme of the PSC formation, (b, c) STEM images of (b) PNCs, and (c) a PSC.

1) Z. Liu, X. Qin, Q. Chen, T. Jiang, Q. Chen, X. Liu, Adv. Mater. 2023, 35, 2209279. 2) T. Okamoto, V.
Biju, Small, 2023, 19 (32), 2303496.
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