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Ferroelectric behavior based on rectified ion flow in cyanido-based solid state materials
(Department of Chemistry, Faculty of Science, Kyushu University) Ryo Ohtani

Ferroelectrics are functional materials composed of noncentrosymmetric structures undergoing
polarization inversion in response to an electric field. Generally, ferroelectrics are insulators.
However, recently, several groups proposed ferroelectric ionic conductors that exhibit
ferroelectric behavior based on the long ion displacement experimentally and theoretically. In
this presentation, I will introduce the functionality of our cyanido-based ferroelectric ion
conductors such as colossal polarization and ion rectification activity.

Keywords : Ferroelectrics, ion conduction
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1) J. Yanagisawa, T. Aoyama, K. Fujii, M. Yashima, Y. Inaguma, A. Kuwabara, K. Shitara, B. Le Ouay,

S. Hayami, M. Ohba, R. Ohtani, Strongly enhanced polarization in a ferroelectric crystal by conduction-
proton flow, J. Am. Chem. Soc. 2024, 146, 1476-1483.
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Design of Metal Complex/Conjugated Polymer Hybrid Photocatalysts via Manipulation of
Photoinduced Charge Transportation ('Graduate School of Engineering, Kyoto University,
2PRESTO, JST) O Akinobu Nakada'*

n-conjugated polymers have recently attracted much attention as a promising candidate of
efficient photocatalyst material, due to their semiconducting properties based on extended 7-
conjugation as well as to the great tunability of properties based on molecular design. Metal-
based catalytic sites are frequently required for the polymer photocatalysts to facilitate
molecular conversion reactions. Hence, the design principle, that maximizes the synergy
between the conjugated skeleton and catalyst moiety, is strongly desired for achieving efficient
photocatalytic reactions. We have designed a hybrid photocatalyst that drives CO; reduction
and water oxidation by site-selectively introducing complex catalysts appropriate for the spatial
separation of photogenerated charges in m-conjugated polymers.
Keywords : Photocatalyst; CO; reduction; Metal complex; Conjugated polymer
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1) A. Nakada and H.-C. Chang et al., J. Mater. Chem. A 2022, 10, 19821.
2) K. Ishihara, A. Nakada, and R. Abe et al., J. Mater. Chem. A 2024, 12, 30279.
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Designing functional molecules inspired by natural proteins (' Department of Chemistry, School
of Science, Kwansei Gakuin University) OKohei Sato'

Channel proteins in our body play an important role in the selective transport of biologically
important molecules and ions across cell membranes. Inspired by these natural channel proteins,
our research group has developed a series of synthetic molecules that mimic their sophisticated
functions. Recently, we have synthesized a series of fluorinated molecules that self-assemble
within the lipid bilayer membranes to form transmembrane channels'. We reported that these
artificial supramolecular channels exhibit anomalous functions such as voltage- and ligand-
responsive transmembrane ion permeation?, mechanosensitive potassium ion permeation®, and
ultrafast selective transmembrane water permeation”, due to the effect of aromatic fluorination.
In addition, we have developed a novel amphiphilic molecule consisting of multiple
imidazolium groups and found that this molecule enables transmembrane permeation of
multivalent anions, including adenosine triphosphate (ATP).

Keywords : Supramolecular Chemistry, Organic Chemistry, Biological Membrane, Channel
Protein
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1) K. Sato, Langmuir 2024, 40, 2809.

2) R. Sasaki, K. Sato, K. V. Tabata, H. Noji, K. Kinbara, J. Am. Chem. Soc. 2021, 143, 1348.

3) K. Sato, R. Sasaki, R. Matsuda, M. Nakagawa, T. Ekimoto, T. Yamane, M. Ikeguchi, K. V. Tabata, H.
Noji, K. Kinbara, J. Am. Chem. Soc. 2022, 144, 3127.

4) Y. Itoh, S. Chen, R. Hirahara, T. Konda, T. Aoki, T. Ueda, I. Shimada, J. J. Cannon, C. Shao, J.
Shiomi, K. V. Tabata, H. Noji, K. Sato, T. Aida, Science 2022, 376, 738.
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Fabrication of oriented metal-organic frameworks films and their anisotropic properties:
aligned micropore/frameworks in a macroscale (Graduate School of Engineering, Osaka
Metropolitan University) OKenji Okada, Arisa Fukatsu, Masahide Takahashi

Controlling the "flow" of quasiparticles such as electrons and phonons on a macroscopic
scale is expected to open up new frontiers in nonequilibrium physics and lead to applications
in highly efficient energy conversion. Metal-organic frameworks (MOFs), crystalline porous
materials, offer the potential to control the "flow" of quasiparticles by utilizing their regular
micropores and framework structures. However, since MOFs are generally obtained as
micrometer-sized particles, it has been difficult to evaluate their unique functions and explore
their applications. In this presentation, the fabrication methods for MOF thin films oriented on
a macroscopic scale and their anisotropic properties such as electronic and thermal transport
will be reviewed.

Keywords : Metal hydroxide; Metal Organic Frameworks; anisotropic, conductivity; Oriented
Growth
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Control of Dynamic Processes in Supramolecular Metal Complexes (Graduate School of
Engineering, Nagoya University) OYoko Sakata

Metal-assisted self-assembly is a powerful strategy to construct two- or three-dimensional
structures. Self-assembled products are generally obtained under thermodynamic control, but
their kinetic behavior has not been explored in detail. Elucidation of the self-assembling
pathway and intermediates would be important not only in understanding phenomena in nature
but also in designing new functional molecules with time-programmable functions. In this
presentation, I will present an unusual kinetic template effect during the metal-assisted self-
assembly and fine-tuning of formation speed of metallorotaxane, based on unique interaction
between oligoethers and metal complex unit and addition of catalyst.

Keywords : Supramolecular Chemistry; Metal Complexes,; Kinetic Control; Self-Assembly,
Molecular Recognition
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Figure.1 (a) Selective formation of the pentamer metallonanobelt by template-directed self-assembly. (b)
Kinetic template effect of metallonanobelt formation. (¢) On-demand acceleration of metllorotaxane
formation.

1) Y. Sakata, R. Yamamoto, D. Saito, S. Akine, et al., Inorg. Chem. 2018, 57, 15500-15506.
2) Y. Sakata, R. Nakamura, T. Hibi, S. Akine, Angew. Chem. Int. Ed. 2023, 62, €202217048.
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