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Preparation and Redox Behavior of Hexaaryldimethylenecyclobutene Derivatives ('3Faculty
of Science, Hokkaido University, >Creative Research Institution, Hokkaido University) Takuya
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Dimethylenecyclobutene, a constitutional isomer of benzene, has essentially attractive redox
properties since a cyclobutadiene structure, which is a representative anti-aromatic compound,
is formed upon oxidation. However, preparation and the study on the oxidation of
dimethylenecyclobutene are challenging because of the large distortion energy of a four-
membered ring. Herein, we designed hexaaryldimethylenecyclobutene 1 considering the steric
protection and electronic stabilization of corresponding cationic species by aryl groups with
proper substituents. Preparation of hexaaryldimethylenecyclobutene 1 was achieved by a novel
approach via propargyl cation as a key intermediate. Upon one-electron oxidation of
hexaaryldimethylenecyclobutene 1, cyclobutadiene derivative 1% was quantitatively obtained
as a stable entity which exhibits absorption band expanding to the IR region. Furthermore, anti-
aromaticity of cyclobutadiene derivative 17 was studied by the theoretical calculations in
detail.
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Scheme 1. Redox interconversion between 1 and 1%,
ORTEP drawings: Hydrogen atoms are omitted for clarity in X-ray structures.

N
A i
f\\i 1/-) AH Ar1 +Ar1 AF1. Q 1,\;
( Ary Ary ox Ary Ary i ‘(
“ % - S N N
g 2 g ‘\a..\ red },2:,- i /L_,I\:\ o,
i)JL 4\> A?’z Arz Arg ArZ : L{}‘ %\’3\,.

1 Ary = 4-MeOCsH,, Ary = mesityl 17 <
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