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Asymmetric Synthesis of Axially Chiral Styrenes by Rhodium-Catalyzed [2+2+2]
Cycloaddition and Reaction Mechanism Analysis (School of Materials and Chemical
Technology, Tokyo Institute of Technology) ODaisuke Yokose,! Yuki Nagashima, ! Suzuka
Kinoshita, * Ken Tanaka®

The axial chirality is frequently found in natural products, of which the axial chirality
styrene skeleton is sometimes used as an important structure in total synthetic key
intermediates. However, there are still only a few examples of asymmetric synthesis of
axially asymmetric styrene.

On the other hand, our research group previously reported the enantioselective [2+2+2]
cycloaddition of 1,3-diynes and 1,6-diynes catalyzed by a cationic rhodium(l) complex giving
axially chiral biaryls. In this research, we investigated the reactions of 1,3-enynes and
1,6-diynes. As a result, we found that the desired enantioselective [2+2+2] cycloaddition
using two types of 1,3-enynes with different ester sites proceeds to give the corresponding
axially chiral styrenes in good yields with high enantioselectivity. Besides, we elucidated
enantioselection mechanisms by DFT calculations.
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