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Properties of helicene-based supramolecular assemblies
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Ortho-fused aromatic rings form helically shaped chiral molecules such as carbo[6]helicenes, that wind
in a left-handed (M) or a right-handed (P) sense.!” The helical topology combined with extended n-
conjugation provides helicenes with peculiar properties such as strong photophysical and chiroptical
properties (high optical rotation values, intense electronic circular dichroism and circularly polarized
emission). The molecular engineering of helicenes using organometallic and heteroaromatic
chemistries offers a convenient way to generate supramolecular assemblies and to tune the properties
of these helically shaped n-ligands architectures. Indeed, their combination with metallic or organic
assembling units leads to chiral materials with appealing properties (circularly polarized
phosphorescence, magnetochirality, spin selectivity) for applications in materials science (Circularly
Polarized OLEDs, Chiroptical Switches, Spintronics). | will present a set of representative examples.!?!
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Spectroscopic studies of chiral molecules
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The two enantiomers of a chiral molecule can be distinguished by using a probe that is itself chiral.
This probe can be of chemical nature, i.e. another molecule, a surface, or generally speaking a chiral
environment, or of physical nature, i.e. a circularly polarised light. | will illustrate these two aspects
with gas-phase spectroscopy experiments.

Spectroscopic studies of weakly bound molecular complexes isolated in the gas phase at low
temperature provide information on the nature of the forces responsible for chiral recognition.! | will
present the study of systems used in chiral stationary-phase chromatography? or involved in
biological processes such as the transmission of nerve impulses.?

Photoelectron circular dichroism manifests itself by an asymmetry in the angle of electron ejection
following the ionisation of a chiral molecule by a circularly polarised light. | will describe experimental
results that show the sensitivity of PECD to molecular conformation and long-range interactions.*?
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