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Hybridization of MOFs and Metal Carbonates to Regulate CO, Release Reactivity ('Faculty of
Science, Kyoto University, *Graduate School of Science, Kyoto University) OAki Kamiya,'
Kentaro Kadota,?> Satoshi Horike?

Metal carbonates, which reversibly fix and release CO,, are an important CO, cycle carrier.
On the other hand, metal carbonates require high energy to release CO- due to the suppressed
CO; diffusion at the dense structure. In this study, we incorporate metal carbonates into metal-
organic frameworks (MOFs) as porous scaffold to improve the CO, release reactivity. MIL-
101 composed of Cr** and terephthalate linkers was focused because of its large pore size that
allows easy introduction of particles. Metal carbonates were hybridized with Cr**-based MIL-
101 by a two-step double solvents method.

Keywords : Metal Carbonates; Metal-Organic Frameworks, CO; capture and storage
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Fig. 1 Schematic illustration of introducing metal carbonates into MIL-101 by a two-step

double solvents method.
1) A. Ajjaz et al., J. Am. Chem. Soc. 2012, 134, 13926.
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Synthesis and Photoreaction of Nanoporous Metal Complexes with Anthracene Moieties.
(Graduate School of Engineering, Nagoya University) O Ryoga Umemura, Junichi Usuba,
Jenny Pirillo, Liyuan Qu, Shinpei Kusaka, Yuh Hijikata, Hiroaki Iguchi, Ryotaro Matsuda

Nanoporous metal complexes (NMC), which are obtained by the self-assembly of metal ions
and organic ligands, have numerous nanopores inside. NMCs are capable of expressing the
functions of metal ions and organic ligands on the pore surface, and their adsorption and
separation functions of various molecules has been investigated. Oxygen is widely used in
industry and medical field. However, it is difficult to selectively separate oxygen from nitrogen
and argon because of their similar boiling points and molecular sizes. Therefore, there is a need
to develop techniques and materials that can selectively separate oxygen from air in a simple
and easy manner.

In this study, we focused on anthracene, which is reversibly converted to anthracene
endoperoxide by addition and desorption of a singlet oxygen. We thought that the incorporation
of anthracene into NMC would enable the selective trapping of oxygen at around room
temperature through the generation of singlet oxygen and its reaction with anthracene upon
photoirradiation. On the other hand, as anthracene to anthracene endoperoxide show large
structural change including the interconversion of the carbon atoms at positions 1 and 9
between sp2 and sp3, there should be enough spaces around anthracene. We investigated to
develop such NMCs. In fact, a MOF was synthesized using ligands with anthracene moieties,
investigated its reaction between the anthracene moieties and oxygen upon photoirradiation
experiments in the presence of oxygen.

Keywords : Nanoporous metal complexes, Anthracene, Photoreaction, Singlet oxygen
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Synthesis and Properties of Kagomé-type Zn(II)-MOF with Azobenzene Moieties ('School of
Engineering, Nagoya University, *Graduate School of Engineering,) O Yukimasa Shioda,'
Junichi Usuba,” Jenny Pirillo,? Liyuan Qu,” Shinpei Kusaka,” Yuh Hijikata,” Hiroaki Iguchi,?
Ryotaro Matsuda®

Metal-organic frameworks (MOFs) are crystalline solids obtained by cross-linking metal ions
with organic ligands and are expected to be used for gas storage and separation applications
due to their high specific surface area. Recently, photo-responsive MOFs, in which functions
and properties can be switched at any time, have been studied extensively.

In this study, we synthesized a new Kagomé-type MOF from an isophthalic acid ligand
bearing an azobenzene moiety, which exhibits reversible structural changes upon UV and
visible light, and a zinc(Il) ion, and its structure was determined by single-crystal X-ray
crystallographic analysis. Thermogravimetric analysis and gas adsorption measurements were
conducted to confirm the gas-adsorbable pores in the MOF. The photoisomerization of
azobenzene moieties upon light irradiation was also confirmed.

Keywords : MOF, Metal organic frameworks, Azobenzene, Kagomé-type MOF
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Ligand Exchange Reactions of Zinc Complexes Bearing Protic Pincer-Type Isoindoline-
Bis(pyrazole) Ligands (' College of Life Sciences, Ritsumeikan University, *School of Materials
and Chemical Technology, Science Tokyo) OYuki Kajitani,! Wei-Syuan Lin,* Shigeki Kuwata'

We have recently explored coordination chemistry of polyprotic 1,3-bis(5-tert-butylpyrazol-
3-ylimino)isoindoline ligand (*LH3; R = Me, ‘Bu) and their deprotonation reaction on the metal
platforms.! We report here synthesis of the nitratozinc complexes 1 as new entries of RLHj3 zinc
complexes.” Their structures and ligand substitution reaction are also described.

Treatment of zinc nitrate hexahydrate with an equimolar amount of *LH3 in methanol at
room temperature led to the formation of the cationic  complex
[Zn(NO3)(MeOH)(H20)(MLH3)]NO; (1-Me) and [Zn(NO;)2("®"LH3)] (1-#Bu). X-ray analysis
revealed that 1-Me contains a methanol and aqua ligands and has a six-coordinate structure,
whereas 1-fBu is five-coordinate compound without any solvent ligand. Addition of M*LHj to
1-fBu and that of ®"LHj3 to 1-Me resulted in exchange of the pincer ligand.

Keywords : Zinc, Pyrazole; Isoindoline; Proton-response; Ligand Exchange
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1) T. Toda, S. Kuwata, Z. Anorg. Allg. Chem. 2021, 647, 1471.
2) HRAS. MR, ZH. 5 14 8] CSTALF T = A % | P8-063 (2024).
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Werner-type Zn complex showing photoinduced guest release

(‘Graduate School of Environmental Science, Hokkaido University, *Faculty of
Environmental Earth Science, Hokkaido University) O Nuo Chen,! Yuki Saito,? Xin
Zheng,"? Shin-ichiro Noro'?

Keywords: Werner clathrates, Photodimerization, Photoinduced guest release

Guest-release materials can contribute to applications in medical, food, and materials
chemistry. If guest release can be controlled using external stimuli, more advanced release
materials could be developed.! Among these stimuli, a light stimulus has significant
advantages due to easy control of movement and conformation, quick response, and no
requirement of additional components.? Previously, we found that the Werner-type Zn
complex, [Zn(CF3SO;3)2(4-spy)s]-2THF (1-2THF, 4-spy = 4-styrylpyridine), exhibited the
photodimerization reaction in the solid state and released the THF guest molecules only
during light irradiation.® Herein, we synthesized the Werner-type Zn complexes with
different kinds of guest molecules, [Zn(CF3S0O3)2(4-spy)4]-2guest (1-2guest, guest = ethanol,
1-propanol and acetonitrile). The single crystal X-ray diffraction analysis indicated that all
complexes exhibited a similar porous structure with isolated cavities including guest
molecules. The photoreactivity and photo-induced guest release properties will be
discussed.

Ethanol 1-Propanol  Acetonitrile

1) J. Liang, Y. B. Zulkifli, S. Choy, Y. Li, M. Gao, B. Kong, J. Yun, K. Liang, Environ. Sci.
Technol. 2020, 54, 11356. 2) S. Yamada, N. Uematsu, K. Yamashita, J. Am. Chem.
Soc. 2007, 129, 12100. 3) Y. Zhang, X. Zheng, Y. Saito, T. Takeda, N. Hoshino, K.
Takahashi, T. Nakamura, T. Akutagawa, S. Noro. Angew. Chem. Int. Ed. 2024, 63,
e202407924.
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Spherical Zinc(II) assembly as a scaffold of photo-induced electron transfer reactions
(Fac. Sci., TUS) OShungo Yoshimura, Shunta Negishi, Junpei Yuasa

Here, we have synthesized a spherical Zn,Li> complex from a Cs-symmetric ligand with
three imidazole binding sites and Zn?* ions. The spherical structure was directly determined by
X-ray diffraction analysis.

Keywords : zinc, Cs-symmetric ligand, supramolecular complex, photoinduced electron
transfer
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Figure. (a)A body-centered cubic lattice (porosity : 32%) be composed of atoms, and (b)the
body-centered cubic lattice be composed of supramolecules (blue cube) and reaction field (pink
space).

1) Ogata, D.; Koide, S.; Kishi, H.; Yuasa, J. Nat. Commun., 2024, 15, 4412.
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Development of micro crystalline sponge method using microED

(‘The Univ. of Toyko, *Univ. of Tsukuba, *Tohoku Univ.) O Yoshihiro Yano', Satoshi
Yoshida', Naruhiko Adachi®, Yusuke Yamada®, Sota Sato!, Makoto Fujita'

The crystalline sponge (CS) method is a technique for the 3D structural analysis of organic
molecules without the need for crystallization and has contributed to the efficient analysis of small
amounts of samples. This technique enables single-crystal X-ray structural analysis of samples in
ng scale by using CS crystals encapsulating guest molecules.

However, there is a strong demand for analysis with even smaller sample volumes, both in
industry and academia. Conventional CS crystals are in the tens to hundreds of um size range, but
it is expected that the amount of soaked sample can be significantly reduced by reducing the crystal
size. In this study, a new crystalline sponge method was developed with micro-size CS crystals of
less than 1 pm. As the photon flux is insufficient for this crystal size using synchrotron radiation X-
ray sources, the microED method, which uses electron beams with stronger interaction with
molecules, was used. By acquiring and integrating electron diffraction data from some micro CS
crystals encapsulating guest molecules, the host framework of micro CS and the structures of the
encapsulated 4',7-Dimethoxyisoflavone and Nile Red were successfully observed.

Keywords : Crystalline sponge method, microED, Molecular structure analysis, Microcrystals
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Preparation and Application of ZIF Particles Encapsulating Fluorophores (Department of
Science and Engineering, Doshisha University) OShiori Koguchi, Yutaka Hitomi

Fluorescein does not exhibit fluorescence in its solid state. However, when encapsulated
within the pores of ZIF-8 (Zeolitic Imidazole Frameworks-8), a metal-organic framework
synthesized from zinc ions and 2-methylimidazole, it has been reported to exhibit a high
fluorescence quantum yield of up to 98% in its solid state.' Additionally, it has been reported
that when 4CzIPN (2,4,5,6-tetrakis(carbazol-9-yl)isophthalonitrile), which exhibits thermally
activated delayed fluorescence (TADF), is encapsulated in ZIF-11, a framework synthesized
from benzimidazole and zinc ions, its fluorescence lifetime significantly extends from 2.37 ns
to 14.8 ns.? In this study, we synthesized ZIF-8 and ZIF-11 encapsulating fluorescein, 4CzIPN,
and Eosin Y individually, as well as ZIF-8 and ZIF-11 encapsulating two types of fluorophores
simultaneously. The fluorescence properties of fluorescein, 4CzIPN, and Eosin Y encapsulated
within the ZIF pores were thoroughly investigated. Furthermore, the possibility of fluorescence
energy transfer (FRET) between two fluorophores within the same ZIF structure was also
explored in detail, and the results are presented here.

Keywords : Fluorophore; MOF; ZIF
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1) T. Xiong, Y. Zhang, L. Dona, M. Gutiérrez, A. F. Moslein, A. S. Babal, N. Amin, B. Civalleri, J.-C.
Tan, ACS Appl. Nano Mater. 2021, 4, 10321-10333.
2) H. Takeda, M. Takeda, H. Yoshioka, H. Minamide, Y. Oki, C. Adachi, Opti. Mater. Express, 2019,
9, 1150-1160.
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