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In this thesis, I designed and prepared novel M,L, coordination capsules and M,L, coordination
tubes providing large aromatic shells. These structures have large enough cavities capable of
encapsulating large guest molecules. Depending on the identity of metal ions, the capsular and
tubular hosts exhibited unusual host—guest interactions.

In Chapter 2 and 3, | succeeded in the quantitative preparation of an M,L, molecular capsule
composed of two Pd(I) ions and four bent bisanthracene ligands. The large capsule cavity with a
diameter of ~1 nm is fully enclosed by an aromatic shell yet can quantitatively encapsulate
medium-sized spherical planar and bowl-shaped molecules as well as a large molecule, Cg.

In Chapter 4, 1 synthesized a novel photoresponsive M,L, molecular tube composed of two
Ag(l) ions and two bent bisanthracene ligands. The tube binds a fullerene Cg, at room temperature
and subsequently releases the captured Cg, upon UV-vis irradiation. The tube can catch and release
a variety of Cgq, derivatives with large functional groups due to its open—ended tubular structure.

In Chapter 5, 1 demonstrated the construction of an M,L, coordination capsule and an M,L,
coordination tube from Hg(l) ions and the bent bisanthracene ligands. These structures can
reversibly interconvert depending on the metal-to-ligand ratio and show different host—guest
interactions: only the capsule binds large spherical guests such as fullerenes Cg and C,. The
captured guests within the capsule are quantitatively released by simple addition of Hg(Il) ions
accompanying capsule—to—tube transformation.

These results would contribute largely to the design, preparation, and understanding of new
synthetic molecular hosts, which would advance molecular recognition chemistry to the next stage.
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