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Desymmetric esterification of [2.2]paracyclophanes. Credit: Charles University

In a recent study, Dr. Vojtěch Dočekal and Professor Jan Veselý from
the Department of Organic Chemistry at the Faculty of Science, Charles
University, have unveiled a highly efficient method for the preparation
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of planar chiral substances. Their research, centered on organocatalytic
desymmetrization, has been published in Nature Communications.

Planar chiral paracyclophanes, which consist of two appropriately
substituted benzene rings connected by ethylene bridges in para
positions, are versatile compounds used in synthetic chemistry as ligands
or catalysts, and have applications in material science and medicine.
Despite their broad utility, few studies have described methods for their
preparation in enantiomerically pure form.

The methodology developed by the asymmetric synthesis group at
Charles University relies on the highly efficient desymmetrization of
prochiral paracyclophanes, substituted with two formyl groups in
strategic positions.

"A key transformation in this process selectively converts one of the
prochiral aldehydic groups into an ester, resulting in a planar chiral
product using asymmetric synthesis techniques," said Dr. Vojtěch
Dočekal, co-author of the study. This asymmetric esterification has
proven highly effective when using catalysis by low molecular weight
chiral catalysts derived from natural amino acids, specifically through
the use of N-heterocyclic carbenes.

"In addition to optimizing the methodology, the publication includes an 
extensive study on the scope of the developed transformation and the
synthetic utility of the chiral products," concluded prof. Jan Veselý,
another co-author. A detailed experimental mechanistic study is also part
of the publication, revealing fascinating differences in the reactivity of
the starting diformyl paracyclophanes.

  More information: Vojtěch Dočekal et al, Organocatalytic
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https://www.nature.com/articles/s41467-024-47407-0
https://phys.org/tags/material+science/
https://phys.org/tags/methodology/
https://phys.org/tags/extensive+study/


 

desymmetrization provides access to planar chiral [2.2]paracyclophanes, 
Nature Communications (2024). DOI: 10.1038/s41467-024-47407-0

Provided by Charles University

Citation: Research offers innovative approach to planar chiral substances (2024, May 1) retrieved
18 May 2024 from https://phys.org/news/2024-05-approach-planar-chiral-substances.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://dx.doi.org/10.1038/s41467-024-47407-0
https://phys.org/news/2024-05-approach-planar-chiral-substances.html
http://www.tcpdf.org

