
    
 

Open Position for Post-Doc (12 months) in Methodological Development of Radical 
Transformation with Artificial Enzymatic Catalysts for Organic Synthesis 

 
Keyword: Radical chemistry, Redox Catalysis, Biomimetic Catalysis, Artificial Enzyme, Oxidation, Ultra Green 
Chemistry, Asymmetric Synthesis. 

 In the present context of sustainable growth, the chemical industry is facing the daunting challenge 
to rethink most of its well-proven synthetic processes, in order to develop environmentally friendly new 
ones. Yet, nature has figured out an elegant manner to perform organic synthesis under mild condition in 
water by using sophisticated catalysts known as enzymes. Unfortunately, the use of enzymes for chemical 
process (bio-conversion) is quite limited because of various practical problems involved in gene cloning, 
protein expression and protein stability. The development of bio-inspired catalysts, mimicking enzymes 
activities, is therefore a major challenge in order to take advantage of both enzyme specificities and 
robustness of handmade catalysts. 
 This project aims at investigating an 
artificial enzyme system in the context of 
organic synthesis in aqueous medium. Nature, 
which uses catalytic processes for modifying 
organic substrates, is an inexhaustible source of 
inspiration for the development of a 
sustainable chemistry. By mimicking 
flavoenzymes by a macromolecule/cofactor 
entity, Dr F. Avenier and Prof. J.-P. Mahy were 
able to reproduce the original catalytic activity 
(Nat Commun 2015, 8509). Such a system 
would undoubtedly find strong applications in 
catalyzing organic reactions of synthetic 
interest in aqueous media. In an actual collaborative ANR project, we reported the first application of such 
system in Baeyer-Villiger Oxidation (Angew. Chem. Int. Ed. 2018, 130, 16650–16653). We demonstrated the 
ability of this system to reduce oxygen through a catalytic cycle involving NADH and FMN. Two PhD students 
are currently working on this project and highly stimulating results were obtained. As a very interesting 
property, the same system is also able to transfer one electron instead two. Then, it open the field of radical 
chemistry through single electron transfer and all the development in this field over the last decades. The 
post-doc fellow will have in charge of this methodological development in reductive conditions and the 
application in organic synthesis. The physical-chemical investigation of such systems will be achieved by a 
second post-doc fellow in Orsay in strong collaboration with Dr F. Avenier (PI of the ANR project).  
 
Candidate Profile: the candidate should have a PhD in organic chemistry with strong background in catalysis, 
asymmetric synthesis and methodological development. Experience in Radical chemistry will be appreciated 
but is not mandatory. He/She should demonstrate high-level research skills. The candidate should have 
strong interest in pluridisciplinary and collaborative project. 

Contacts: Prof. Jean-Philippe Goddard, IUF Junior (jean-philippe.goddard@uha.fr) Laboratoire d'Innovation 
Moléculaire et Applications UMR CNRS 7042-LIMA | IRJBD Equipe Chimie Radicalaire, Hétérocycles et 
Interfaces. Univ. de Haute-Alsace | Univ. de Strasbourg 3bis rue Alfred Werner 68093 Mulhouse, 
lima.unistra.fr 

Collaboration: Dr. Frédéric Avenier (frederic.avenier@u-psud.fr) Institut de Chimie Moléculaire et des 
Matériaux d’Orsay, Laboratoire de Chimie Bioorganique et Bioinorganique, UMR 8182, Université Paris-Sud, 
Bât 420,  91405 Orsay Cedex. http://www.icmmo.u-psud.fr. 
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(a)	Example	of	natural	BVMO	and	(b)	bio-inspired	catalyst	used	in	this	project.	


