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Asymmetric Synthesis of Chiral Carbazole-containing Heterohelicenes based on Catalytic
Asymmetric Hydroarylation of Alkynes ('GSST, Kumamoto University, *FAST, Kumamoto
University, *IMCE, Kyushu University) Riyo Yamane,' Suzuna Nakashima,' Kazunobu Igawa,’
Katsuhiko Tomooka,’ Ryo Irie?

Heterohelicenes containing carbazole (CBZ), which exhibits remarkable electronic and
optical properties, are expected as functional molecular materials with unique chiral characteristics.
Thus, it is an important issue to develop asymmetric synthetic approaches to CBZ-containing
heterohelicenes. To this end, we recently disclosed catalytic intramolecular asymmetric
hydroarylation (AHA) of indoles and alkynes to obtain axially chiral CBZ-biaryls in a highly
enantioselective manner." In this study, we addressed to the asymmetric synthesis of optically
active CBZ-helicenes 3 by employing the CBZ biaryl 1 as a chiral building block. After several
attempts, the CBZ-alkyne 2 derivatized from 1% was found to smoothly undergo intramolecular
AHA with a base catalyst, providing the desired CBZ-helicenes 3 with a helical and an axial
chirality in optically active forms. Furthermore, single-crystal X-ray crystallography of 4, a p-
nitrobenzoate ester of 3, was successfully performed. In this presentation, the reaction
conditions and the stereochemical outcome of AHA of 2 to 3 will be reported in detail.
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