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Master 2 internship available at the University of Rennes (France)

" Synthesis of Mobius hexaphyrin-cyclodextrin hybrids"

Context: Mobius aromatic molecules were unambiguously identified only
14 years ago.! This major breakthrough was achieved with a
[28]hexaphyrin macrocycle, the six-pyrrole counterpart of a porphyrin
featuring a singly twisted 28m-conjugated system. Besides, Mobius
hexaphyrins are inherently chiral, conformationally dynamic, and exhibit
unusual coordination properties, making them attractive as a platform to
design multi-functional devices.? Currently, a considerable challenge
consists in the preparation of stable Mdbius antiaromatic compounds,® as
their unusual electronic properties may lead to innovative functionalities.

In this context, we have developed hybrid macrocyclic structures
associating a hexaphyrin with one or two cyclodextrins, affording capped
or sandwiched architectures.* Remarkable properties emerge from this particular coupling (three-type
chiralities, (anti)aromaticity, multiple planar/twisted conformations, coupled confined environments...) that
can be tuned by protonation, coordination or molecular recognition.” Building on these achievements, this
project, funded by the French National Research Agency and in collaboration with the team of Dr. Mickaél
Ménand (Sorbonne University, Paris), will focus on molecular engineering of optically active metal complexes

of Mébius hexaphyrin-cyclodextrin_hybrids, aiming at a redox control of their (anti)aromatic character and

chiroptical properties. Ultimately, challenging Mébius hybrids featuring a dual electronic circuit or being part of
an oligomeric chain will be targeted.

Laboratory: the internship will be conducted at the Institut des Sciences Chimiques de Rennes, in the team
Organometallics: Materials and Catalysis, under the supervision of Dr. Stéphane Le Gac (https://iscr.univ-
rennesl.fr/stephane-le-gac).

Candidate profile: The candidate, holder of a Master 1 in molecular chemistry, should have solid knowledge in
general chemistry and more particularly in organic synthesis and NMR spectroscopy. The synthesis and
characterization of macrocyclic ligands in solution will be an important part of this internship. Strong practical
skills as well as personal investment will be required. Interested persons will kindly send (stephane.legac@univ-
rennesl.fr) a CV, a cover letter, the contact details of two people who can recommend the candidate as well as
the transcript justifying the Master 1.

General information: the city of Rennes is located in the west part of France, 1/2h from Paris by train. It has a
strong local culture and welcomes a large student population. Rennes is undoubtedly one of the most livable
city in France.
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