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Positive Charge Delocalization and Aromaticity of a Carbocation Generated from Indolo[3,2,1-
Jjk]carbazole in Superacid ('Graduate School of Engineering, Mie University) O Takao
Okazaki,' Takuto Nomura'

Polycyclic arenium ions have attracted much interest due to their aromaticity and charge
delocalization mode. Indolo[3,2,1-jk]carbazole (1) is a polycyclic aromatic compound that
contains a nitrogen atom at an internal position of the m-system (Figure 1). We examined a
reaction of 1 in superacid by direct NMR observation and DFT calculations and elucidated
positive charge delocalization and aromaticity of the generated cation.

Direct NMR observation indicated that 1 was protonated at the C-6 position in CF3SO;H.
The most deshielded '*C and "N signals were observed at 159.0 ppm for C-12b, 153.6 ppm for
C-5 and C-7, and 180 ppm for N atom. The positive charge of the generated cation (1H") was
found to be delocalized into mainly C-5, C-7, C-12b, and N atoms according to changes in
chemical shifts from those of 1. The observed cation was found to the most stable protonation
cation by the DFT calculations. NICS(1)., values calculated by GIAO-B3LYP/6-311+G(2d,p)
suggested that its 5-membered rings are non-aromatic.
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Figure 1. A reaction of 1 in CF3SOsH and positive charge delocalization of 1H*. Red circles are roughly
proportional to changes in '*C and "N data (A3"*C and A8'°N) from those of 1 (threshold is 10 ppm).
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