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Synthesis and Functions of Azulene-Based Chiral Helicene Compounds
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Chiral helicene compounds that have helical pi-conjugated frameworks
comprised of ortho-fused aromatic rings have been intensively investigated. On the other hand, there
have been very few studies accomplishing thorough characterization of helicene radicals, although
they are of profound interest from the standpoint of fundamental sciences and technological fields.
Helicene radicals are unique chemical species in that they have a combination of chirality and
unpaired electron spin(s) delocalized on helical pi-conjugated orbital(s). In order to obtain a
stable helicene radical, a new helicene compound named AIBTh was synthesized. Electron-donating
isobenzothiophene and 1,1 -biazulene units are fused to afford the helical structure of AIBTh,

which is the first azulene-based chiral helicene. Upon one-electron oxidation of AIBTh, its
air-stable cation radical was successfully isolated. The X-ray crystal structure and specific
electronic structure of this cation radical were clarified.
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