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Creation and Application of Novel Molecular Nanocarbons enabled by Rational Design for
Modification of Arenes ('Institute of Transformative Bio-Molecules (WPI-ITbM), Nagoya
University) O Akiko Yagi'

Nanocarbons are leader materials in nanoscience. Molecular-sized nanocarbons, whose
structure is uniquely determined, are called “molecular nanocarbons” and exhibit a wide variety
of properties depending on their structure. The development of new synthetic methodologies
and the synthesis of a variety of structures are underway around the world. As the next step in
molecular nanocarbon chemistry, it is important not only to synthesize new molecular
nanocarbons but also to use or add functions to them. On the other hand, the diversity of
“modification units” for imparting functions to molecular nanocarbons is still limited, and the
potential of molecular nanocarbons has not been fully exploited. In this study, various modified
molecular nanocarbons were synthesized by designing and utilizing new modification groups
and their unique functions are explored.

Keywords : Nanocarbon; Dendrimer; Adamantane; Methylene Units;, Nanobelts
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1. S. Fujiki, K. Amaike, A. Yagi and K. Itami, Nature Commun. 2022, 13, 5358.

2. (a) T. Yoshihara, H. Shudo, A.Yagi and K. Itami, J. Am. Chem. Soc. 2023, 145, 11754. (b) Y.
Toyama, T. Yoshihara, H. Shudo, H. Ito, K. Itami and A. Yagi, Chem. Lett. 2024, 53, upad037.

3. (a) H. Kono, Y. Li, R. Zanasi, G. Monaco, F. F. Summa, L. T. Scott, A. Yagi and K. Itami, J. Am.
Chem. Soc. 2023, 145 8939. (b) N. Kai, H. Kono, A. Yagi and K. Itami, Synlett. 2023, 34 1433. (c) N.
Kai, H. Kono, T. Stiinkel, D. Imoto, R. Zanasi, G. Monaco, F. F. Summa, L. T. Scott, A. Yagi and K.
Itami, ChemRxiv. 2024, DOI: 10.26434/chemrxiv-2024-1zd0b
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(SLanfiE RAEMmBEE) ORiTH ARG
Ion Pairing and Assembly of Charged m-Electronic Systems (College of life Sciences,
Ritsumeikan University) OHiromitsu Maeda

n-Electronic ions with appropriate geometries and peripheral substituents provide
assemblies through the interactions between charged building subunits, resulting in fascinating
electronic properties. Structures and properties of the assemblies can be controlled by the
combined positively and negatively charged m-electronic systems in the assemblies. m-
Electronic ion pairs, including those of porphyrin-based anions, have exhibited characteristic
assembly modes via ‘n—'nt interactions that are mainly ascribable to electrostatic and dispersion
forces.  The porphyrin anions with porphyrin-Au' complexes as m-electronic cations
provided various ion pairs in the form of n-stacked ion pairs (7sips), whereas the “activated”
porphyrin ion pair according to the meso-aryl substituents produced the heterodiradical in a
closely stacked structure (nt-stacked radical pair (7s7p)) via the electron transfer in the ground
state. Further design and modifications of charged n-electronic systems have been examined
for the assemblies and electronic properties that are derived from ion pairing.
Keywords : m-electronic systems, ion pairs, assembly
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DB EDOFIZ L > TEHRMEZ 5 TE M=y N ZOMAEDLEEHEET D
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1) A review: Haketa, Y.; Yamasumi, K. et al. Chem. Soc. Rev. 2023, 52, 7170. 2) Sasano, Y.; Tanaka, H.
et al. Chem. Sci. 2021, 12, 9645. 3)(a) Tanaka, H. et al. J. Am. Chem. Soc. 2022, 144,21710; (b) Tanaka,
H. et al. Chem. Eur. J. 2023, 29, ¢202203957. 4) Recent reports on ion pairs and assemblies: (a)
Yamasumi, K. et al. Angew. Chem. Int. Ed. 2023, 62, €202216013; (b) Sugiura, S. et al. J. Am. Chem.
Soc. 2023, 144, 8122; (c) Haketa, Y. et al. Chem. Sci. 2024, 15, 964; (d) Kugizaki, R. et al. Chem. Eur.
J. 2024, 30, €202401932; (¢) Maruyama, Y. et al. Angew. Chem. Int. Ed. 2025, 64, €202415135; (f)
Haketa, Y. et al. in revision. 5) Assemblies of pyrrole-based m-electronic molecules: (a) Haketa, Y. et al.
J. Am. Chem. Soc. 2020, 142, 16420, (b) Ishikawa, S. et al. Chem. Sci. 2024, 15, 7603.
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Driving Innovations in Organic Synthesis and Organometallic Chemistry Based on Exploration
of Solution and Solid-State Reactions

(‘Graduate School of Engineering, Hokkaido University, " WPI-ICReDD, Hokkaido University)
OHajime Ito'?

Organic reactions have traditionally been conducted under the assumption that starting materials should
be dissolved in a solvent. However, is it possible to challenge this convention and develop reactions that
break away from this norm? Our research group, while advancing the development of novel synthetic
reactions in solution systems, discovered a phenomenon where organic crystals undergo phase
transitions triggered by mechanical stimulation. Inspired by this finding, we have pursued research into
mechanochemical organic synthesis that minimizes solvent usage, establishing efficient and
straightforward methods that overturn the conventional wisdom of solution-based synthesis. In this
presentation, I will discuss the progress of our research over the past decade.

Keywords: Organosilanes, Organoboranes, Single-Crystal to Single-Crystal Transformations,
Mechanochemical Organic Synthesis
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1) Iwamoto, H.; Imamoto, T.; Ito, H.* Nature Commun. 2018, 9, 2290.; 2) Takeuchi, T.; Roy, A.; Ito, H.* J. Am.
Chem. Soc. 2023, 145, 16249.; 3) Jin, M.; Sumitani, T.; Sato, H.; Seki, T.*; Ito, H.* J. Am. Chem. Soc. 2018, 140,
2875.; 4) Kubota, K.*; Seo, T.; Koide, K.; Hasegawa, Y.; Ito, H.* Nature Commun. 2019, 10, 111.; 5) Seo, T.;

Toyoshima, N; Kubota, K.*; Ito, H.* J. Am. Chem. Soc. 2021, 143, 6165.; 6) Kubota, K.*; Pang, Y.; Miura, A.; Ito,
H.* Science 2019, 366, 1500.; 7) Kondo, K.; Kubota, K.*; Ito, H.* Nature Synth. 2025, accepted.
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