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Abstract:

Aromatic amide oligomers represent a new, distinct, and promising class of synthetic
foldamers — oligomers that adopt stable folded conformations. Single helical structures
are predictable, show unprecedented conformational stability, and constitute
convenient building blocks to elaborate synthetic, very large (protein-sized) folded
architectures (Fig. 1). They possess a high propensity to assemble into double, triple and
guadruple helices, or to fold into sheet-like structures. Cavities can be designed within
such synthetic molecules that enable them to act as artificial receptors and molecular
motors. Water soluble analogues of these foldamers show promise in nucleic acid and
protein recognition. This lecture will give an overview of the design principles of these
functional molecular architectures and of their associated dynamics, including folding-
unfolding equilibria, guest binding and release as well as translational and rotational
motions.

Références

Q. Gan, X. Wang, B. Kauffmann, F. Rosu, Y. Ferrand, | Huc. Translation of rod-like template
sequences into homochiral assemblies of stacked helical oligomers. Nat. Nanotech. accepted

G. Guichard, I. Huc. Synthetic foldamers. Chem. Commun. 2011, 47, 5933

Q. Gan, Y. Ferrand, C. Bao, B. Kauffmann, A. Grélard, H. Jiang, |. Huc. Helix-rod host-guest
complexes with shuttling rates much faster than disassembly. Science 2011, 331, 1172

L. Sebaoun, V. Maurizot, T. Granier, B. Kauffmann, I. Huc. Aromatic Oligoamide B-Sheet
Foldamers. J. Am. Chem. Soc. 2014, 136, 2168

J. Buratto, C. Colombo, M. Stupfel, S. J. Dawson, C. Dolain, B. Langlois d’Estaintot, L. Fischer,
T. Granier, M. Laguerre, B. Gallois, I. Huc. Structure of a complex formed by a protein and a
helical aromatic oligoamide foldamer at 2.1 Angs resolution. Angew. Chem. Int. Ed. 2014, 53, 883

N. Chandramouli, Y. Ferrand, G. Lautrette, B. Kauffmann, C. D.Mackereth, M. Laguerre, D.
Dubreuil, I. Huc. Iterative design of a helically folded aromatic oligoamide sequence for the
selective encapsulation of fructose. Nat. Chem. 2015, 7, 334

X. Li, N. Markandeya, G. Jonusauskas, N. D. McClenaghan, V. Maurizot, S. A. Denisov, |. Huc.
Photoinduced electron transfer and hole migration in nanosized helical aromatic oligoamide
foldamers. J. Am. Chem. Soc. 2016, 138, 13568

Q. Gan, X. Wang, B. Kauffmann, F. Rosu, Y. Ferrand, | Huc. Translation of rod-like template
sequences into homochiral assemblies of stacked helical oligomers. Nat. Nanotech. accepted

Alain Prochiantz
Administrateur du Collége de France



