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Integrated metal complexes have garnered significant interest due to their diverse functions, including optical, magnetic,
redox, and catalytic properties. The author expected that 1,8(,13)-substituted triptycene, in which multiple oriented
coordinating groups are arranged in close proximity, would enable the high-density assembly of metal ions. Although there
are many triptycene-based ligands, 1,8(,13)-substituted triptycene has never been used as a ligand designed for the synthesis
of integrated metal complexes. This doctoral thesis consists of six chapters and describes the synthesis and properties of
integrated metal complexes formed using 1,8(,13)-substituted triptycene as a rigid multidentate ligand.

In Chapter 1, the background and overview to this study are described.

Chapter 2 discusses the selective synthesis and formation process of a Zn-oxo cluster. Upon complexation of 1,8,13-
tricarboxytriptycene with zinc acetate dihydrate, a decanuclear Zn-oxo cluster is selectively formed. Detailed investigations
using ESI-MS and X-ray structural analysis revealed that the Zn-oxo cluster is formed by the stepwise accumulation of Zn
ions into the coordination space.

Chapter 3 describes the synthesis of one-dimensional lanthanoid coordination polymers containing 1,8,13-
tricarboxyltriptycene or 1,8,13-trihydroxytriptycene. The luminescence and magnetic properties of the resulting lanthanide
coordination polymers are also discussed.

Chapter 4 presents the synthesis and properties of Mn-oxo clusters with tri- and dicarboxytriptycene ligands. The
complexation of 1,8,13-tricarboxytriptycene with manganese acetate yielded a mixed-valence henicosanuclear Mn-oxo
cluster, which exhibits efficient photothermal conversion properties. Additionally, the use of 1,8-dicarboxytrypticene results
in the formation of a heptadecanuclear Mn-oxo cluster, which can be regarded as a cluster lacking four Mn(II) ions from the
henicosanuclear cluster.

Chapter 5 describes the synthesis and properties of polymeric materials containing clusters formed through post-
modification of Mn-oxo clusters. Selective ligand exchange reactions of the henicosanuclear Mn-oxo cluster that retain the
photothermal conversion properties are discussed. Using this post-modification process, water-soluble clusters showing
efficient photothermal conversion properties and stimuli-responsive hydrogels containing clusters as crosslinking points
have been synthesized.

In Chapter 6, the conclusions of the doctoral thesis, including the summary and potential applications, are presented.
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