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In this thesis, the construction of macrocyclic boronic esters capable of including two different aromatic
molecules in organic solvent and utilization of them as a nanoscale vessel of an organic reaction were
achieved.

In general, it is not necessarily easy to construct host molecules which can include two aromatic
molecules utilizing n-stacking interactions in organic solvent. Based on the previous studies, rational
design and synthesis of a novel tetrol with fluorene skeleton, which has longer framework than the
previous tetrol, was carried out for the purpose of constructing macrocyclic boronic esters capable of
including two aromatic molecules. Boronate formation with various diboronic acids was examined to give
corresponding macrocyclic boronic esters in good yield by choosing appropriate conditions. Then the
possibility of using these host molecules for inclusion of two aromatic molecules was examined. Job plot
and ITC study revealed the macrocyclic boronic ester derived from 2,7-pyrenediboronic acid could include
two molecules of 4,5-pyrenequinone in chloroform solution. Furthermore, it was found that only one
molecule of dinitronaphthalimide, a very electron-deficient aromatic molecule, was included in the host
molecule, and pyrene, an electron-rich aromatic molecule, could be included as the second guest molecule
as judged by ITC and NMR study. Next, the possibility of using these host molecules as a nanoscale vessel
was examined. In general, 3,5-disubstituted isoxazole was generated by the reaction of terminal alkynes
and nitrile oxides, but it was expected that 3,4-disubstitued isoxazole would be generated if the substrates
were included in host molecule. When the macrocyclic boronic ester derived from of 2,7-pyrenediboronic
acid and tetrol was used, 3,4-disubstituted isoxazole which was not generated without host molecule was
obtained as a mixture with 3,5-disubstituted isoxazole. Furthermore, when the macrocyclic boronic ester
derived from 2,4,7-pyrenetriboronic acid and tetrol was used, 3,5-disubstituted isoxazole was hardly
generated and 3,4-disubstituted isoxazole was obtained selectively. This is the first example to utilize a
macrocyclic boronic ester, which can include two different aromatic guest molecules by n-stacking
interactions in organic solvent, as a nanoscale vessel. This knowledge would be useful for the design of

various bimolecular reactions in micro-environments.
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