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Description of the laboratory: 

The Molecular, Macromolecular Chemistry and Materials (C3M) is a CNRS mixed research unit at the ESPCI Paris, a 

grande école internationally recognized for its scientific excellence in training and research. The C3M laboratory 

works in close collaboration with industrial partners on research topics linked to the development of new fundamental 

concepts and applications. Its main areas of research include the development of synthetic methods to access 

architecturally complex molecules; the design and study of structured polymeric and hybrid materials; the design and 

study of stimuli-responsive functional systems; supramolecular chemistry; and the dynamic and mechanical study of 

polymeric-colloid formulations and composites. 

 

Project description: 

Polyamides display an outstanding combination of properties, including mechanical strength, flexibility, toughness and 

resistance. These properties arise from intermolecular interactions set through strong hydrogen bonding between the 

amide groups present in the backbone of the polymer chains. Polyamides are typically prepared through a ‘‘step-

growth’’ mechanism from aliphatic precursors, which significantly limit the range of accessible architectures. 

The radical ring-opening polymerization of cyclic ketene acetals (CKAs) was recently revisited and proved to be an 

efficient way to introduce ester bonds into the backbone of polymers prepared by radical polymerization, thereby 

opening completely new opportunities in terms of polyester compositions and architectures.1-5  

With this project, which will be conducted in collaboration with the “Institut de Chimie Radicalaire” (ICR) of Aix-

Marseille University and Arkema, we are aiming to extend this concept to the radical ring-opening polymerization of 

O,N-cyclic ketene acetals (O,N-CKA) in order to produce polyamides via radical polymerization (Fig 1). Thanks to the 

radical mechanism, the copolymerization of O,N-CKA with common vinyl monomers and/or functional monomers 

will lead to entirely new (functional) vinyl-based polyamides (Figure 1). The strength and the originality of this project 

rely on the combination of the outstanding physical properties of polyamides with both the simplicity and broad scope 

of radical polymerizations for the development of innovative new materials. 
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Figure 1. Radical ring-opening polymerization of O,N-cyclic ketene acetals. 

 

Required background: 

The candidate should hold a master degree in polymer science and have keen interest in molecular chemistry, polymer 

functionalization, polymer characterization (chemical, physico-chemical and mechanical).  

 

Keywords: 

Polyamides, radical polymerization, cyclic ketene acetals, macromolecular engineering, physico-chemical and 

mechanical characterizations. 
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