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Interconversion of Hybrid Complexes Accommodating Multiple Silver Nanoclusters (' Faculty
of Science and Technology, Gunma University, *Graduate School of Science and Technology,
Gunma University) OYuta Oda,' Tasuki Tsurumi, Yosuke Nakamura,’ Yuya Domoto?

We have recently developed self—assernbly of large and complex nanostructures via
cooperative acetylene coordination''”, and its application to construction of nanomaterials
containing atomically-precise metal nanoclusters.’) Here, we present recent progress on
interconversion of cluster-based structures.

Keywords : Self-assembly,; Acetylide; Carbazole; Nanocluster; Coordination
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[1]Y. Domoto, M. Fujita, Coord. Chem. Rev. 2022, 466, 214605; [2] Y. Domoto, M. Abe, G. R. Genov,
Z. Yu, M. Fujita, Angew. Chem. Int. Ed. 2023, 62, €202303714; [3] &R 5, HA(LFEE 104 FF
£ (2024), E1122-4am-10.
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Structural and photophysical properties of silver nanoclusters networked via mutual
coordination ('Graduate School of Science and Technology, Gunma University, >NIMS) O
Tasuki Tsurumi', Hironobu Hayashi?, Yosuke Nakamura', Yuya Domoto'

We have recently developed self-assembly of networked silver nanoclusters via cooperative
acetylene coordination,!) while the structure had been revealed only in the single crystalline
state. In this presentation, we will show our recent study for elucidating structure and properties
utilizing AFM, emission spectroscopy, and so on in the non-crystalline states.

Keywords : Self-assembly; Nanocluster; Coordination polymer; Acetylene; AFM
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[1]1Y. Domoto, M. Fujita, Coord. Chem. Rev. 2022, 466, 214605.
[2] BAALZEEE 103 FHFHEE(2023), K606-1am-05; 55 104 FEFES (2024), E1122-4am-10.
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Synthesis of [2]Catenane with Pyrene Moiety utilizing the Catalytic Activity of Macrocyclic
Phenanthroline-Copper Complex (Tokyo University of Science) ODaisuke Sakuma, Yusuke
Saga, Yusuke Yoshigoe, Shinichi Saito.

[2]Catenane is an interlocked compound composed of two penetrated macrocycles. We have
previously reported the synthesis of [2]catenanes by an intramolecular Sonogashira-type
reaction, utilizing the catalytic activity of macrocyclic phenanthroline-Cul complex." In this
study, we synthesized [2]catenanes containing a pyrene moiety utilizing intramolecular
Sonogashira-type reaction.

Keywords: Interlocked Compound, Catenane, Pyrene, Phenanthroline, Copper
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1) Ito, K.; Mutoh, Y.; Saito, S. J. Org. Chem. 2017, 82, 6118-6124.
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Zinc-driven self-assemble cage having thioxanthone-based ditopic ligands
(Fac. Sci., TUS) O Ami Inoue, Junpei Yuasa

In the present study, we reported synthesis of a new thioxanthone based ligand (L) and its
use of zinc metallacycles (cyc-ZnsLg). The successful formation of cyc-Znsl g was indicated by
titration experiments of L by Zn?" with the help of UV/Vis absorption and 'H NMR
spectroscopies.

Keywords : Zinc, thioxanthone, host-guest, complex
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1) Ogata, D.; Koide, S.; Kishi, H.; Yuasa, J. Nat. Commun., 2024, 15, 4412.
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Investigation of Hydrogen-bonding Anion Receptors for Encapsulation of BH4
(1 Grad. Sch. Eng., Hokkaido Univ., ’WPI-ICReDD, Hokkaido Univ.) OKotaro Shibata,!
Keita Watanabe,' Yuki Ide,? Yasuhide Inokuma'-

Tetrahydroborate anion (BH4") is a common reducing agent in organic chemistry, but also a
challenging target in anion binding chemistry due to its reactivity. In this study, we examined
several anion-binding hosts with dihydrogen or anion—r interacting sites for the search of BH4~
binding hosts. While fast hydrolysis was observed in the presence of host 1 and adventitious
water, interactions with E,NBH4 were indicated by '"H NMR spectroscopy for amide-based
hosts 2 and 3. An association constant of K =175 + 15 M! for 1:1 binding of 3 and EtsNBH4
was determined by titration experiments.

Keywords : Hydride; Amide; Anion-receptor, Hydrogen-bonding,; Association constant
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1) D.-X. Wang et al. J. Am. Chem. Soc. 2013, 135, 892.
2) N. Busschaert et al. RSC Adyv., 2014, 4, 5389-5393.
3) S. O. Kang et al. Chem. Commun., 2005, 328-330.

© The Chemical Society of Japan - [F12106-1am-05 -



[F]2106-1am-06 BA{L24 B1055SE2 (2025)

I & > LiEE EHAIA AT Pillar[n]arenes D& L & 45 ST

(ﬁkl « FUKBET 2 « 43R K WPI-NanoLSI °) OfAH #x32!1 « 58 % 2 - Nk #f—
< R\ B2 - A Ak 2

Synthesis and Characterization of Pillar[n]arenes Incorporating Oxime Moieties ('Faculty of

Engineering, Kyoto University, *Graduate School of Engineering, Kyoto University,

3SWPI Nano Life Science Institute, Kanazawa University) O Ayumi Matsuda,! Ryo

Iwano,? Kenichi Kato,?> Shunsuke Ohtani,? Tomoki Ogoshi 23

Pillar[n]arenes are macrocyclic molecules with electron-rich cavities derived from
dialoxybenzene units. Reversal to electron-deficient macrocycles is attractive, but conversion
of the units to electron-deficient ones leads to poor solubility and limited use in the solid state.
In this work, we synthesized pillar[z]arenes with o-alkyl oxime segments, including compound
2. The oxime pillar[n]arene (2) had improved solubility compared to pillar[n#]arene containing
a benzoquinone unit (1). The optical properties of this compound (2) could be examined in
various solvents, displaying a remarkable solvent effect.

Keywords - Pillar[n]arene; Macrocyclic molecule; Electron-deficient, Solubility
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Scheme 1. Synthesm of pillar[4]arene[ 1 ]benzoquinone dioxime (2).
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Figure 1. Fluorescence spectra of pillar[4]arene[ 1 ]benzoquinone dioxime (2) in various solvents.
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Synthesis and Properties of Aryloxy-Substituted Pillar[n]arenes (‘Faculty of Engineering,
Kyoto University, *Graduate School of Engineering, Kyoto University, "WPI Nano Life Science
Institute, Kanazawa University) O Tatsuro Harada,' Katsuto Onishi,> Shunsuke Ohtani,’
Kenichi Kato,” Tomoki Ogoshi**

Pillar[n]arenes (P[n]As, Figure 1) are pillar-shaped OR R = -CH,CH,
macrocyclic compounds capable of encapsulating guest CH, peipionl
molecules within their cavities. The cavities of P[n]As are .F7° oo -CHPh

electron-rich due to the presence of electron-donating alkoxy  Figure 1. Chemical structures of Pln]As.
groups. As a result, conventional P[n]As can encapsulate guest molecules bearing electron-
withdrawing groups or cationic moieties. Modulating the electronic states of P[n]A cavities
through substituent effects is expected to enable the encapsulation of a broader range of guests.
However, when electron-withdrawing groups are introduced via alkyl etherification, the
substituent effect is often diminished due to the presence of neutral methylene groups
positioned between the oxygen atoms and the substituents. In this study, to reduce the electron
density of the cavity more effectively, electron-withdrawing nitro groups were introduced into
P[5]A via aryloxylation (NBPA, Scheme 1). Electrostatic potential maps calculated using
density functional theory (Figure 2) suggested that the electron density of NBPA was
significantly reduced compared to that of conventional perethoxylated P[5S]A (DEPA).
Keywords : Pillar[n]arene; Aryloxylation, Macrocyclic Molecule
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Synthesis of Chiral Resorcinarene-Based Supramolecular Capsule by the Use of Mandelic Acid
(‘School of Science, Hiroshima University, “International Institute for Sustainability with
Knotted Chiral Meta Matter (WPI-SKCM?), Hiroshima University, *Graduate School of
Advanced Science and Engineering, Hiroshima University) (OSenri Miyagi', Yudai Ono?,
Takeharu Haino®’

Our group reported the synthesis of a supramolecular capsule 2 formed by the self-assembly of
a resorcinarene-based cavitand 1 possessing four bipyridine arms with Cu(I). Capsule 2 exists
as a racemic mixture of (P)- and (M)-forms. These enantiomers are in equilibrium in solution
containing CH3CN. When chiral guest molecules are bound to 2, the chiral cavity recognizes
the guest chirality to lead to diastereoselective complexation, thereby forming a one-handed
helical structure. We investigated the conditions for chiral induction of 2 using mandelic acid
as a chiral additive. CD spectra of 2 showed that (R)- and (S)-mandelic acid induced the (P)-
and (M)-forms, respectively. When 16 equivalents of (R)-mandelic acid were added to the
reaction mixture of 1 and Cu(l) in dichloroethane—acetonitrile, the (P)-form of 2 was
preferentially formed with an enantiomeric excess of 83%.

Keywords : resorcinarene; circular dichroism; host-guest chemistry
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Figure 1. (a) Molecular structure and synthesis of 2. (b) lllustration of (P)-(M) interconversion of 2.
(c) CD spectra of 2 prepared using (R)-mandelic acid (red curve) and (S)-mandelic acid (blue curve).

1) T.Imamura, T. Maehara, R. Sekiya, T. Haino, Chem. Eur. J., 2016, 22, 3250-3254.
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Construction of a metal-peptide capsid with 72-crossing entangled topology (' Grad. School of
Engineering, The University of Tokyo, *Lab. for Chem. & Life Sci., Science Tokyo, *JST
PRESTO, *UTIAS, The University of Tokyo, *IMS) OSota Oguma,' Tomohisa Sawada,*’
Makoto Fujita'*?

The topology of the protein rings that make up the capsid of a virus is a polyhedral link, and
the mechanism and function of this structure is attracting attention. We are working on the
artificial construction of polyhedral link series with the aim of elucidating the geometric control
that works in self-assembly. So far, we have succeeded in constructing a tetrahedral link
(Mi2L12) with 12 crossing number and a cubic link (M24L24) with 24 crossing number by folding
and assembly of metal ions (M) and peptide ligands (L)!" (Figure a). In this study, we searched
for a peptide sequence and succeeded in constructing a new polyhedral link structure with 72
crossing number. Initially, we confirmed the formation of a spherical shell structure (outer
diameter 4.3 nm, pore volume 6400 A3) with an M3sL3s composition through crystal structure
analysis (Figure b). We conducted a detailed topological analysis and found that this is an
octahedral link composed of a total of 12 MsLs rings, and the crossing number reaches 72
(Figure c).

Keywords: peptide; topology, coordination, self-assembly, folding
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(1] T. Sawada, M. Fujita, Chem 2020, 6, 1861-1876.
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Synthesis of Molecular Crystal Hosts Composed of Benzofused Indandione Dimers
('Graduate School of Engineering, Osaka University, 2. JST-PRESTO, *ICS-OTRI, Osaka University)
OYuichi Indo', Mio Nishimura', Yumi Yakiyama'?~, Hidehiro Sakurai'?

It is widely known that molecular crystalline host show various functions via structural
transformation triggered by the adsorption/removal of the guest molecules and/or addition of
outer stimuli such as heat and light. In a previous study, we synthesized the molecule 4PBID
by converting the benzene rings of 4PID into naphthalene rings to enlarge the channel aperture
of the 4PID framework, which had an aperture size of approximately 5 A x 7 A. X-ray
structural analysis of this molecule revealed five distinct crystal polymorphs. Among these,
the LC-1 structure, which exhibits the largest pore size (aperture: 10.2 A x 8.3 A), was found
to form when using symmetrical o-disubstituted benzenes as guest molecules. In this
presentation, we focus on the LC-1 structure and report the results of various measurements
and analyses performed on it.

Keywords : Indandione dimers, Crystal engineering, one-dimensional channel, Host-guest
structure
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1) Y. Yakiyama, T. Fujinaka, M. Nishimura, R. Seki, H. Sakurai, Chem. Commun. 2020, 56, 9687.
2) Y. Yakiyama, T. Fujinaka, M. Nishimura, R. Seki, H. Sakurai, Asian J. Org. Chem. 2021, 10, 2690.
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Synthesis of one-dimensional colloids through supramolecular polymerization
(‘Graduate School of Engineering, Kyoto University) O Ryosuke Matsumoto!, Ayano
Kanzaki', Natsumi Fukaya', Kazunori Sugiyasu'

Colloids are materials with sizes ranging from 1 nm to 1 pum, which are synthesized
commonly by inorganic materials or biopolymers. In this study, we develop a bottom-up
approach toward colloids through the combined use of supramolecular polymerization and
radical polymerization. This approach enables synthesis of colloids with precisely designed
chemical structures and properties. We synthesized a triphenylene-based monomer 1, which
has amide groups for supramolecular polymerization and diene groups for photo-initiated
radical polymerization. A solution of supramolecular polymers of 1 was irradiated with
ultraviolet light in the presence of initiators, and the radical polymerization was achieved. We
also designed a monomer 1Ns, which has azide groups for late-stage functionalization of the
colloids by the click reaction. We succeeded the radical polymerization of the supramolecular
copolymers constructed from 1 and 1Ns. These results indicate that this approach is useful for
the synthesis of molecular colloids.

Keywords : supramolecular polymer, anisotropic colloids, cross-linking; click chemistry;
late-stage functionalization
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1) A. Kanzaki, R. Matsumoto, N. Fukaya, K. Sugiyasu, Manuscript in Preparation
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Figure 1. (a) Schematic illustration of synthesis of one-dimensional colloids through supramolecular
polymerization (b) Chemical structures of monomer 1 and 1Ns
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Efficient Exfoliation and Stabilization of Imine-based 2D COFs by Aromatic Micelles
(Lab. for Chem. & Life Sci., Science Tokyo) OShinji Aoyama, Lorenzo Catti, Michito
Yoshizawa

The majority of 2D COFs including polyaromatic frameworks are insoluble in any
solvent due to strong interplanar interactions. Here we report the efficient exfoliation
and stabilization of imine-linked 2D COFs in water by aromatic micelles. Using a
grinding protocol, a 2D COF containing pyrene frameworks was solubilized in water
upon encapsulation by the micelle. The AFM analysis of the host-guest composite
revealed the formation of ultra-thin nanosheets with dimensions of 200 x 200 x 0.5-20
nm, via efficient exfoliation. The exfoliated COF composite remained intact for at least
4 d through the encapsulation effect.

Keywords: Aromatic micelles, Imine-linked covalent organic frameworks, Micellar
encapsulation, Exfoliation, Stabilization
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