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This thesis is entitled "Electrophilic activation of guest molecules using inclusion in macrocyclic boronate esters" and
consists of introduction, 2 main chapters, and summary.

To realize a new mode of the electrophilic activation, the aromatic donor-acceptor interaction between host and guest was
utilized, and the macrocyclic boronic ester which has electron-deficient aromatic moieties was employed as a host molecule.
As a diboronic acid component, 5,6-difluorobenzo-[c][1,2,5]thiadiazole unit was chosen, which has often been used as a
electron acceptor for photovoltaic molecules and low band-gap polymers. The desired electron-deficient macrocyclic boronic
ester [2+2]gru.r Was obtained in high yield simply by mixing equimolar amounts of the corresponding diboronic acid and
racemic indacene tetrol in a 9:1 mixture of fert-butyl alcohol and toluene at room temperature.

The association constant for various aromatic compounds with [2+2]gzu.r Was measured by isothermal titration calorimetry
(ITC), and it was found to be large for aromatic molecules having wide n-plane such as naphthalene derivatives, anthracene
and azulene, and donor-acceptor interaction was observed in case of electron-rich guest molecules.

Utilizing this behavior, the catalytic acceleration of the nucleophilic addition to aromatic guest aldehydes using [2+2]gra.F
was investigated. A 19.2 mM dichloromethane-d, solution of 2-naphthaldehyde was treated with 1.05 equivalent of ketene
silyl acetal in the presence of 0.1 equivalent of [2+2]z7a.r. To evaluate the acceleration rate, observed initial rates kobs of
reactions with or without [2+2]gra.r Were measured, and it was revealed that the reaction was accelerated by the factor of
about 3100. Several control experiments were carried out to confirm that the reaction is truly accelerated by the inclusion of
the aldehyde between two electron-deficient aromatic moieties.

Furthermore, this method was applied to various electron-rich aldehydes and ketones, and the substrate selective reaction of
the aromatic aldehyde versus aliphatic aldehydes were also achieved.

In summary, a conceptually new method for the catalytic electrophilic activation of aromatic carbonyl substrates by utilizing
donor-acceptor interaction between an electron-deficient macrocyclic boronic ester host ([2+2]z7a.F) and aromatic carbonyl
guest substrates was realized.
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