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Supramolecular polymers showing helicoid—toroid transformation by sonication ('Faculty of
Engineering, Chiba University, > Graduate School of Science and Engineering, 3 Institute for
Advanced Academic Research, Chiba University,) Oltsuki Tajima,' Hiroki Hanayama?, Shiki
Yagai®

We have investigated curved supramolecular polymers formed by a series of n-conjugated
molecules bearing barbituric acid.” In this study, we synthesized a barbiturate benzene
derivative 1 (Fig. 1a) and found that helicoidal supramolecular polymers (helicoids) of 1
transformed into toroidal supramolecular polymers (toroids) by sonication. Upon cooling a hot
monomeric solution, monomeric 1 self-assembled into helicoids (Fig. 1b). The sonication of
the helicoid solution resulted in the transformation into toroids (Fig. 1¢). On the other hand,
thermal annealing of the high-concentration solution of 1 also afforded another toroid solution
through different self-assembling pathway without the formation of helicoids. We will discuss
effect of sonication on the formation of toroids by comparing properties of the toroids obtained
through the two protocols.

Keywords : Sonication, Supramolecular polymer,; Toroidal supramolecular polymer; Self-
assembly,; Structural Transition
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Figure 1. a) Molecular structure of 1. b, ¢) AFM images of b) helicoidal supramolecular
polymers and c) toroidal supramolecular polymers of 1 formed by sonication.

1) a)S. Yagai, et al., Acc. Chem. Res. 2019, 52, 1325; Acc. Mater. Res. 2022, 3, 259. b) S. Yagai et al,
J. Am. Chem. Soc. 2024, 146, 22166.
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Effect of quinazolinedione regioisomerism on the formation of curved supramolecular
polymers ('Grad. Sch. of Sci. and Eng., Chiba Univ.,’Grad. Sch. of Eng., Chiba Univ., *IAAR,
Chiba Univ.) OYuhei Yamada,' Hiroki Hanayama,” Shiki Yagai®

We have reported a series of barbiturate m-conjugated molecules that self-assemble into
uniformly curved supramolecular polymers via stacking of their hydrogen-bonded cyclic
hexamers." While the planarity of the hexameric disk and the dipole moment of the molecule affect
the curvature,? their origin still remains elusive. Herein, we synthesized two regioisomeric
naphthalenes 1 and 2 (Fig. a) functionalized with quinazolinedione as a hydrogen-bonding unit
analogous to the barbiturate moiety to investigate the origin of the uniform curvature. In
methylcyclohexane, 1 self-assembled into uniformly curved supramolecular polymers (Fig. b),
whereas 2 afforded nanofibers with non-uniform curvature (Fig. ¢). The difference in the occurrence
of curvature was also confirmed by in situ small-angle X-ray scattering measurements. The
relationship between molecular structures and self-assembled structures will be discussed based on
molecular dynamics simulations.

Keywords: Self-assembly; Supramolecular Polymer; Hydrogen-bonding; Quinazolinedione;
Barbituric Acid
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Fig. 1. a) Molecular structures of 1 and 2. b,c) AFM images of supramolecular polymers composed of
b) 1 and c) 2.
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1) a)S.Yagaietal., Acc. Chem. Res. 2019, 52, 1325.; b) S. Yagai et al., Acc. Mater. Res. 2022, 3, 259.
2) a)S.Yagai. et al., Angew. Chem. Int. Ed. 2012, 51, 6643.;b) S. Yagai et al., J. Am. Chem. Soc. 2023,
145,22563.
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Ton-Pairing Assembly of Porphyrin Au' Complexes That Have No Four-Fold Symmetry
(College of Life Sciences, Ritsumeikan University) (OMakoto lida, Yuto Maruyama, Yohei
Haketa, Hiromitsu Maeda

Porphyrin Au™ complexes with aryl units bearing aliphatic alkoxy groups can act as 7-
electronic cations, providing dimension-controlled assemblies such as liquid crystals through
ion-pairing assembly. In this study, porphyrin Au'' complexes, which have aliphatic aryl units
at two and three meso-positions, were synthesized to construct dimension-controlled
assemblies with the effect of positions and number of the aliphatic substituents. Synchrotron
XRD revealed that the CI” ion pair of trisubstituted porphyrin Au™ complex formed a Col,
structure based on the stacking of w-electronic cations.

Keywords : dimension-controlled assemblies; n-electronic ion pairs; m-electronic cations,
porphyrin Au™ complexes; liquid crystals
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.
2) Haketa, Y.; Bando, Y.; Sasano, Y.; Tanaka, H.; Yasuda, N.; Hisaki, I.; Maeda, H. iScience 2019, 14,
241.
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Ion-Pairing Assembly of Semifluoroalkyl-Substituted Porphyrin Au™ Complex (College of Life
Sciences, Ritsumeikan University) (OKosuke Miyahara, Hiromitsu Maeda

Charged m-electronic systems assemble through ‘n—'m interactions, primarily driven by
electrostatic and dispersion forces. Porphyrin Au™ complexes with aliphatic and hydrophilic
chains as m-electronic cations can form dimension-controlled ion-pairing assemblies with
various counteranions, exhibiting liquid-crystal properties. In this study, porphyrin Au™
complex with nonafluorododecyloxy chains as interaction sites was synthesized for forming
ion-pairing assemblies via fluoroalkyl-induced interactions at peripheral moieties.

Keywords : charged rmelectronic systems; porphyrin Au™ complexes; ion pairs; ion-pairing
assemblies; semifluoroalkyl chains
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.

2) (a) Haketa, Y.; Bando, Y.; Sasano, Y.; Tanaka, H.; Yasuda, N.; Hisaki, I.; Maeda, H. iScience 2019, 14,
241. (b) Maruyama, Y.; Harano, K.; Kanai, H.; Ishida, Y.; Tanaka, H.; Sugiura, S.; Maeda, H. Angew.
Chem. Int. Ed. 2025, 64, €202415135.
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Modifications of Thiaporphyrin Cations for Ion-Pairing Assembly (College of Life Sciences,
Ritsumeikan University) (OHayato Uno, Masaki Fujita, Hiromitsu Maeda

Heteroporphyrin divalent metal complexes act as n-electronic cations, which form various
ion-pairing assemblies. Assemblies and electronic properties of thiaporphyrin divalent metal
complexes can be modulated by metal ions and counteranions. It is also noteworthy that
porphyrin Au'™ complexes bearing aliphatic alkoxy groups formed dimension-controlled
assemblies depending on counteranions. In this study, thiaporphyrin Ni" complexes with
various lengths of alkoxy groups were designed to form ion-pairing assemblies depending on
peripheral substituents. As a m-electronic cation, thiaporphyrin Ni"' complex with methoxy
groups was synthesized for forming ion-pairing assemblies.

Keyword : charged rmelectronic systems; thiaporphyrin cations, dimension-controlled
assemblies; aliphatic groups; metal complexes
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170.

2) (a) Fujita, M.; Haketa, Y.; Tanaka, H.; Yasuda, N.; Maeda, H. Chem. Commun. 2022, 58, 9870. (b)
Fujita, M.; Haketa, Y.; Seki, S.; Maeda, H. Chem. Commun. 2024, 60, 4190.

3) Haketa, Y.; Bando, Y.; Sasano, Y.; Tanaka, H.; Yasuda, N.; Hisaki, I.; Maeda, H. iScience 2019, 14,
241.
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