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(Summary)

This doctoral thesis entitled “Construction of Supramolecular Architectures Through Self-Assembly of
Anthracene-Based Tweezers-Shaped Molecules” consists of four chapters and an experimental section. Chapter 1,
Introduction, describes key terms and phenomena in supramolecular chemistry followed by overview of previous
studies, background and objectives of this study.

Chapter 2 entitled Selective Construction of Cyclic Supramolecular Assemblies Using Tweezers-shaped Molecules
reports the structures and self-assembly behavior of the target tweezers-shaped molecule 1, which composed of two
anthracene units and 2,6-pyridinedicarboxamide (PDA) groups. Compound 1 was synthesized by condensation of the
corresponding acid chloride with arylamine precursors. Concentration-dependent '"H NMR spectroscopy indicated
compound 1 self-assembled into dimer in a solution (K.=310 M!). Single-crystal X-ray diffraction revealed that the
molecule 1 adopted a tweezers-shaped structure with two anthracene units facing each other at ~6.2 A separation,
where a pyridine group in a neighboring molecule was intercalated. This successive head-to-tail assembly led to the
formation of a cyclic hexamer (1)s, which had multi-walled structures of aromatic layers. A non-covalent interaction
plots showed the presence of complementary hydrogen bonding and n---m interactions, highlighting a “Dual Interaction
System” controlling supramolecular assembly. Crystalline powders of (1)s exhibited fluorescence in the solid-state
fluorescence, and the fluorescence color was influenced by the state of solid samples. Two related compounds were
synthesized to confirm scope of structural factors for the formation of cyclic hexamers. Their X-ray structures indicate
the importance the presence of wide n aromatic units in a tweezers-shaped molecule.

Chapter 3, Supramolecular Assemblies from Tweezers-shaped molecules under Acidic Conditions, explores the
effect of organic acids on supramolecular assembling behavior of 1. In the presence of trifluoroacetic acid (TFA), the
cyclic hexamers formed hierarchical assemblies [(1)s]1s resembling viral capsids. In the presence of methanesulfonic
acid (MSA), protonated tweezer-shaped molecules formed an infinite supramolecular architecture (1H"), in a weaving
fashion called as “Supramolecular weaving”.

Chapter 4 summarizes these findings and discusses perspectives. The experimental section details methods and
spectral data.

This study demonstrates the selective construction of cyclic and complex supramolecular structures via non-
covalent interactions. Furthermore, the mode of self-assembly was controlled by acid additives to form a large
hierarchical assembly or a woven assembly. These results are academically significant as they contribute to the

disclosure of insights into assembling phenomena in nature.
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