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Development and applications of optical micro-resonators based on functional organic
materials (nstitute of Pure and Applied Sciences, University of Tsukuba) O Hiroshi
Yamagishi'

Optical resonators are minute devices that can confine light inside its body via total internal
reflection and are routinely produced by curving inorganic materials using photolithography.
These inorganic resonators have been essential components for a series of sophisticated optical
machinery and have been intensively studied in the field of optical engineering. However, they
are now suffering from less compatibility to the recent research trend that is heading toward
higher human-friendliness, where biocompatibility, stimuli responsibility, adaptability, and
flexibility are priorities. Recently, I found that some methodologies that are established in the
field of supramolecular chemistry are applicable to the formation optical resonators from
organic materials. The resulting organic resonators can be harnessed with molecular
functionalities and thereby serve as novel sensors, probes, and laser oscillators with chemical
and biological functions.

Keywords : Optical resonators, Self-assembly, Functional organic materials
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1) Supramolecular methodologies for the assembly of optical microresonators from functional organic
materials. H. Yamagishi, Polym. J. 2024, 56, 887.

2) Molecular and Supramolecular Designs of Organic/Polymeric Micro Photoemitters for Advanced
Optical and Laser Applications. Y. Yamamoto, H. Yamagishi, J.-S. Huang, A. Lorke, Acc. Chem.
Res. 2023, 56, 1469

3) Single-crystalline Optical Microcavities from Luminescent Dendrimers. K. Iwai, H. Yamagishi, C.
Hertzberger, Y. Sato, H. Tsuji, K. Albrecht, K. Yamamoto, F. Sasaki, H. Sato, A. Asaithambi, A.
Lorke, Y. Yamamoto, Angew. Chem. Int. Ed., 2020, 59, 12674.
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Creation of Flexible Heteroatom-Fused m-Conjugated Systems and Their Application to
Optical Functional Materials (Graduate School of Engineering, Kyoto University)
OMasayuki Gon

The performance of n-conjugated compounds has been improved by constructing “rigidity”
into the m-conjugated system through heteroatom-fused structures. In contrast, I found that the
heteroatom-fused structures can also introduce “flexibility” to the m-conjugated system, in
which the structural change can be caused by external stimuli. The ring-fused but flexible
structures have excellent ability to sense alterations in the surrounding environment, which can
be output as chromism. In this presentation, I will explain two strategies for providing
flexibility to the m-conjugated systems: first, the combination of tridentate ligands and
tetracoordinated boron, and second, the use of higher coordination with hypervalent states.
Keywords : Ring-fused structure; Conjugated Polymer; Luminescence; Chromism,; Heteroatom
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1) Gon, M.; Tanaka, K.; Chujo, Y. Chem. Rec. 2021, 21, 1358. 2) Gon, M.; Tanaka, K.; Chujo, Y. Angew.
Chem. Int. Ed. 2018, 57, 6546. 3) Ohtani, S.; Gon, M.; Tanaka, K.; Chujo, Y. Chem. Eur. J. 2017, 23,
11827. 4) Ohtani, S.; Yamada, N.; Gon, M.; Tanaka, K.; Chujo, Y. Polym. Chem. 2021, 12, 2752. 5)
Kanjo, M.; Gon, M.; Tanaka, K. ACS Appl. Mater. Interfaces. 2023, 15, 31927. 6) Gon, M.; Tanaka, K.
Eur. J. Org. Chem. 2024, 27, €202400738. 7) Gon, M.; Tanaka, K.; Chujo, Y. Chem. Eur J. 2021, 27,
7561. 8) Gon, M.; Morisaki, Y.; Tanimura, K.; Tanaka, K. Dalton Trans. 2024, 53, 11858. 9) Tanimura,
K.; Tanaka, K.; Gon, M.; Tanaka, K. Chem. Sci. 2024, 15, 17950. 10) Gon, M.; Morisaki, Y.; Tanimura,
K.; Tanaka, K.; Chujo Y. Mater. Chem. Front. 2023, 7, 1345. 11) Tanimura, K.; Gon, M.; Tanaka, K.
Inorg. Chem. 2023, 62, 4590. 12) Tanimura, K.; Gon, M.; Tanaka, K.; Chujo, Y. Adv. Funct. Mater. 2025,
Early View. (DOI:10.1002/adfm.202418600)
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Exploring Unique Functions Enabled by Structural Flexibility of Porous Coordination
Compounds ('iCeMS, Kyoto University) OKen-ichi Otake'

Porous coordination polymers (PCPs), also known as metal-organic frameworks (MOFs), are
crystalline framework materials composed of metal ions or clusters coordinated with organic
ligands. Among these, structurally flexible MOFs stand out due to their ability to adopt multiple
interconvertible structures in response to external stimuli such as temperature, pressure, or the
presence of guest molecules. We have successfully developed a range of flexible MOFs that
exhibit unique properties in sorption, separation, catalysis, and sensing, attributed to their
inherent flexibility. For instance, we recently demonstrated that introducing intraframework -
7 interactions can stabilize the porous activated structure and enable the formation of different
guest-free forms depending on the activation method. This approach allows for diverse sorption
properties tailored by the activation process. Moreover, we have enhanced separation properties
by designing diffusion regulation mechanisms within the pores, achieving distinctive sorption
behaviors. These include isotopologue separation, exclusive CO, sorption, and crossover-type
sorption, where gas affinity changes with temperature. Additionally, we have explored the
flexible properties of MOFs in thin-film systems. By utilizing operando GIXRD measurements
under sensing conditions, we investigate the origin of the chemiresistive sensing response in
MOF thin films. In this presentation, we will discuss our recent advancements in the
development of these fascinating flexible MOFs, highlighting their potential for a wide range
of applications.

Keywords : Metal-Organic Frameworks; Porous Coordination Polymers, Structural flexibility,
Crystal structures
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[1] P. Wang et al., Angew. Chem. Int. Ed. 2021, 60, 7030-7035; P. Wang et al., ACS. Appl. Mater.
Interfaces, 2021, 13, 52144-52151.; P. Wang et al., Chem. Lett., 2024,

[2]Y. Gu et al., Nature Commun., 2023, 14, 4245.; M. Shivanna et al., Commun. Chem., 2023, 6, 62; M.
Shivanna et al., Angew. Chem. Int. Ed., 2023, 62, €202308438

[31Y. Su et al., Nature, 2022, 611, 289-294.

[4] P. Wang et al., Chem. Commun., 2022, 58, 9026-9029.; Z. Xue et al., Chem. Mater. 2024, 36, 58907—
5903; Z. Xue et al., Angew. Chem. Int. Ed., 2024, 63, ¢202401005

[5] M. Yao et al., Angew. Chem. Int. Ed., 2020, 59, 172; M. Yao et al., Dalton Trans., 2021, 50, 13236—
13245; Z. Xue et al., Angew. Chem. Int. Ed., 2023, 62, ¢202215234; M. Yao et al., Angew. Chem. Int.
Ed., 2023, 62, €202303903; M. Yao et al., PNAS, 2023, 120, €2305125120
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Innovation in Molecular Self-Assembly and Photon Energy Conversion Molecular Systems
(Kyushu University) ONobuo Kimizuka'??

The following developments in molecular self-assembly will be presented. [ 1] Development of
nano-metal complexes whose electronic or spin structures are regulated based on self-assembly,
and adaptive self-assembly in aqueous coordination nanoparticles. [2] Discovery of dissipative
nanostructures. [3] Photo-thermal storage molecular systems based on photo-induced phase
transitions [4] Development of photon upconversion molecular systems based on self-assembly.
These studies have opened up a new research area between molecular organization,
coordination chemistry and photochemistry, which led us to molecular systems chemistry.
Keywords : Self-Assembly, Molecular Systems, Molecular Solar Thermal Fuel, Triplet-triplet
annihilation, Photon upconversion
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1) N. Kimizuka, Adv. Mater. 2000, 12, 1461. 2) H. Matsukizono et.al, JACS, 2008, 130, 5622. 3) R. Kuwahara et al,
JACS, 2012, 134, 1192. 4) K. Ishiba et al, ACIE, 2017, 56, 2974. 5) R. Nishiyabu, JACS, 2009, /31, 2151. 6) R.
Nishiyabu, ACIE, 2009, 48, 9465. 7) R. Nishiyabu, Chem.Commun. 2010, 46,4333. 8) T. Soejima et al, Small, 2009,
5, 2043. 9) T. Soejima et al, Langmuir., 2014, 30, 14219. 10) T. Soejima et al, JACS, 2009, /31, 14407. 11) K.
Masutani et al, Chem. Commun., 2014, 50, 15803. 12) K. Ishiba et al, ACIE, 2015, 54, 1532. 13) P. Duan et. al,
JACS, 2013, 135, 19056. 14) S. Hisamitsu et al, ACIE. 2015, 54, 11550. 15) P. Duan et al, JACS, 2013, 135, 19056.
16) T. Ogawa et al, Sci. Rep., 2015, 5, 10882. 17) N. Yanai et al, Chem. Commun., 2016, 52, 5354. 18) N. Kimizuka
et al, Langmuir, 2016, 32, 12304. 19) 1. Papadopoulos et al, 4dv.Sci, 2024, 11, 2405864
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