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The term chirality originates from the Greek word “yeip” (Kheir) which means “hand”. First defined in 1848
by Louis Pasteur as “molecular dissymmetry” during his famous experience of resolution of double tartrates by
spontaneous crystallization, it was Lord Kelvin who in 1884 proposed the term chirality to describe any geometric
figure or any set of points which cannot be superimposed on its mirror-image (like the right and left hands). Three-
dimensional chirality is closely linked to the appearance of life on earth since almost all the essential natural amino
acids and constituents of proteins as well as the sugars of DNA and RNA adopt a one and the same configuration!
The origin of the homochirality of the living world remains one of the great unresolved scientific enigmas to date.

Pasteur had already noticed this ("The Universe is dissymmetric", 1883) and was the first to attempt to generate
an excess of one of the two forms, right and left, of a chiral molecule, by means of an asymmetric force during
enantioselective crystallization experiments under a magnetic field. However, for symmetry reasons, the magnetic
field alone is not sufficient to generate chirality. For this, it is necessary to associate a light propagating parallel to
the magnetic field. This is called the magnetochiral effect (MCh). Observed for the first time in 1997, the
magnetochiral effect and the enantioselective magnetochiral photochemistry are a fascinating demonstration of the
chiral light-matter interaction. The aim of this interdisciplinary project, at the interface between chemistry and
physics, is to better understand the magnetochiral phenomena and to observe magnetochiral dichroism (MChD),
which corresponds to the enantioselective absorption of unpolarized light from a chiral system placed under a
magnetic field, on helices, and to take advantage of this to generate an excess of enantiomer by magnetochiral
photochemistry, in particular to carry out the synthesis of enantioenriched helicenes.

For this purpose, new organometallic precursors will be synthesized at the ISCR in Rennes in the team of
Jeanne Crassous (chemist, project leader, specialist in helicenes, chiral molecules with helical topology) while the
study and obtention of helices by a magnetochiral force will be studied and implemented at the LNCMI by Matteo
Atzori, Cyrille Train and Geert Rikken,. The helicenes will be modified to bind to many ions and in particular rare
earths in collaboration with specialists in the field (Fabrice Pointillart, Boris Le Guennic, Olivier Cador, ISCR,
Rennes).?

The interests and implications of this project are multiple: i) development of organometallic architectures
sensitive to light and magnetic field; ii) improvement of the detection limits of MChD and implementation of
photochemistry under a magnetic field; iii) better knowledge of the magnetochiral effect at the molecular and
supramolecular levels, in the solid state and in solution; iv) enantioselective synthesis via a fundamental chiral
force.
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