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Catalytic Synthesis of Dithia[5]helicenes Using Intramolecular [2 + 2 + 2] Cycloaddition of

Triynes and Their Evaluation (School of Advanced Science and Engineering, Waseda
University) Shun Nishibe, Taichi Kishi, Mamoru Ito, Takanori Shibata

Helicenes are a series of non-planar polycyclic aromatic compounds with ortho-fused
aromatic rings. Due to their non-planar structure, they have a curved electronic system and are
known to have characteristic photochemical properties different from planar molecules.

Although there have been various reports of the synthesis of helicenes by [2 + 2 + 2]
cycloaddition, most of them are carbohelicenes or heterohelicene-like compounds containing
non-aromatic structure(s) and there are a few examples of the direct synthesis of
heterohelicenes. In this study, we achieved the synthesis of disubstituted dithia[S]helicenes
with two dibenzothiophene skeletons via intramolecular [2 + 2 + 2] cycloaddition of triynes
containing two sulfur tethers in the presence of a cationic Rh catalyst at room temperature
(Scheme 1). In addition, we measured the photophysical properties of the obtained
cycloadducts and synthesized n-extended thiahelicenes by the Scholl reaction.

Keywords : [2 + 2 + 2] Cycloaddition, Cationic Rhodium Catalyst, Thiahelicene

AU B AXEFEREN AL Mtk LT IE RO SR G EHRILEW ORI CTH D, D
FHVmEEN OB LcnB R A LTRY, FESF L3RR Toa=—7 0
PAEFFOZ EBRMBN TV D,

[2 + 2 + 2 HINBRAL G & AW T=A~ Y & o OB RBNITIRE < S SN TWHR, D
Z<BEANRANY b L<F RO —EHREFR TIIROAT B Y £ AR LAY
Thbd, ~T O UA~DEHNRT 0 —F L LT, 7 A BREO VA v %
WY TANY B ORFERMRE D, FIRRLATND, 4l 2 SOEEGEE S
LhUAZER T, HFAMERVEEZ OIS ZT D 2 & THoTHN[2+2+2]ff
MBS BEIT L. 2 DDIRU Y FAT7 = B AR T 2 BT TSI~V &
DA E R LT (Scheme 1), & 512, B 5T EE OB IEORIER LU
Scholl )SIZ X ArfsR M F 7~V 2 OHKEIT o712,

Scheme 1
s
Cationic Rh catalyst O Ar
Ar
-
Reference

1) T. Shibata, T. Uchiyama, Y. Yoshinami, S. Takayasu, K. Tsuchikama, K. Endo, Chem.
Commun, 2012, 48, 1311.

© The Chemical Society of Japan -D203-3am-16 -



