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In recent years, new T-electron backbones designed by the "element substitution" strategy, in which a carbon
atom in an existing m-electron framework is replaced by a heteroatom such as a typical element, have been
reported. These Tr-electron systems containing heteroatom can exhibit properties of heteroatom incorporated with
the t-conjugated skeletons. BN-Elemental substitution, in which two carbon atoms are replaced by a boron
nitrogen unit, results in a skeleton with a structure like that of the carbon skeleton while the nonpolar
carbon-carbon bond is replaced by a polar boron nitrogen bond. This substitution resulted in the introduction of a
dipole moment in the molecule. Although the substitution of BN elements into various molecular backbones has
been reported, there are few examples of BN substitution into five- or seven-membered ring compounds. In this
thesis, the author describes the synthesis, structure, reactivities, and properties of the B- and N-containing
7-membered ring compounds, and BN analogs (i.e., BsNs-pentalenes) of the antiaromatic pentalene backbone.
BN-Containing seven-membered ring was constructed by the reaction of borafluorene and carbodiimides (Chapter
2). The transformation reaction of the product gave acyclic borane-amidine conjugate and four-coordinate
boron-containing cyclic compounds. The reaction of borafluorene and isocyanate proceeds through a tandem
reaction of 1,2-carboboration of the C=N bond and self-organization to form B-S dative bond (Chapter 3). Air- and
water-stable B4sNs-pentalene derivative with the bulky group was synthesized through a new synthetic route and
showed high T4 state energy (Chapter 4). The m-extended derivative was also synthesized, while the non-fused
derivative showed better performance in green-emissive phosphorescent OLED as host materials (Chapter 5).
The planar heteropentalene derivative without any bulky aryl groups was also synthesized (Chapter 6). The
stacking modes in herringbone-type crystal structures were analyzed in the two polymorph crystals. The contents

of this thesis will push up to create a new type of BN-containing compounds.
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