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By screening the borylation agents, additives, solvents, and reaction conditions in the tandem
bora-Friedel-Crafts reaction, we have developed regioselective and efficient multiple C-H boration
reactions. This makes it possible to introduce up to 4 boron atoms to triarylamines in a highly
selective manner. The obtained nanographene having boron and nitrogen has a small energy gap
between singlet and triplet excited states and exhibits blue thermally activated delayed fluorescence
with high color purity and enable us to fabricate highly an organic EL device.

Gram-scale synthesis was carried out B2ZN2-corannulene, one of the substructure molecules of
fullerene (C56B2N2) having boron and nitrogen. B2ZN2-corannulene has a bowl structure shallower
than its carbon analogue corannulene. As a result, B2ZN2 corannulene has a dipole moment in the
horizontal direction, while corannulene has a dipole moment in the vertical direction from the
concave surface to the convex surface. In the crystal, each molecule was stacked by forming a
one-dimensional slip stack structure regularly shifted in the horizontal direction while alternately
repeating the -1t interaction between convex faces and concave faces of the bowl. This compound
has a relatively large transition dipole moment due to BN bonding, and is useful as a blue fluorescent
material of an organic EL device.




