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Abstract

The asymmetry of biomolecules, such as DNA and proteins, arises from their exclusive composition
of a single enantiomeric form among two mirror-image structures. This phenomenon, known as
"homochirality," plays a crucial role in the evolution and function of life. However, the origin of
this asymmetry remains an unresolved mystery. The "mutual antagonism" model suggests that
interactions between mirror-image molecules could amplify minor stereochemical imbalances at the
beginning and propagate asymmetric structural information. However, experimental demonstrations
supported by structural evidence have been lacking. To investigate the origins of biological
homochirality, clip-shaped three-dimensional synthetic molecules were designed based on the
mutual antagonism hypothesis. These molecules exhibit exceptionally high selectivity, binding
mirror-image structures with up to a remarkable 180-fold preference—surpassing any previously
reported chemical systems. The intricate 3D structure of the non-covalently bound dimeric forms
amplifies subtle chiral imbalances and transmits this structural information to other molecules. This
research provides critical chemical insights into the origins of life’'s asymmetry.
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Mutually antagonistic molecular clips

the chiral-nonchiral interface

Sungryul Bae, Younjae Jeong and Dongwhan Lee*
(Chemical Science, https://doi.org/10.1039/D4SC07655A)
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