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A variety of N,N’-diphenyl-p-phenylenediamine derivatives were synthesized to reveal
luminescence properties based on substituent effect. In the emission properties, emission
wavelength is largely dependent on the electron-donating ability of the terminal benzene
moieties. Phenylenediamines substituted with electron-donating groups were found to
show red shift of emission wavelength. 5,11-Dihydroindolo[3,2-b]carbazole derivatives
were also synthesized by the palladium-mediated oxidative cyclization of N,N’-diphenyl-
p-phenylenediamine derivatives. The single-crystal X-ray structure determination of thus-
obtained 5,11-dihydroindolo[3,2-b]carbazole derivatives revealed a quasi-planar structure
of'indolo[3,2-b]carbazole ring. It is notable that the indolo[3,2-b]carbazole moieties of the
fluorosubstituted 5,11-dihydroindolo[3,2-b]carbazole derivative with 6,12-diethoxycarbonyl
groups are oriented in a face-to-face manner with an interplanar distance of ca. 3.3 A between
the neighboring indolo[3,2-b]carbazole moieties, which form n-stacks in the crystal packing.
On the contrary, a herringbone molecular arrangement was observed in the crystal packing
of'the 5,11-dihydroindolo[3,2-b]carbazole derivative with 6,12-diethoxycarbonyl groups.
N-Arylation of the indolo[3,2-b]carbazole derivatives was performed to reveal the substituent
effect on the emission properties and the molecular arrangement in the crystal packing. The
good planarity of the indolo[3,2-b]carbazole moiety was confirmed by the single-crystal X-ray
structure determination of thus-obtained N-arylated indolo[3,2-b]carbazole. In the emission
properties, the formation of indolo[3,2-b]carbazole skeleton was found to induce blue shift
of emission wavelength. The emission wavelength of N-arylated indolo[3,2-b]carbazoles is

blueshifted compared with that in 5,11-dihydroindolo[3,2-b]carbazoles.
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