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 Pyrrolizidine and related azacycles are known as privileged structural motifs in small 
drug discovery. For instance, several bacterial pyrrolizidine alkaloids exhibit cytotoxic and 
antibacterial properties,1 demonstrating their pharmaceutical potential. Very recently in the 
laboratory, new pyrrolizidines, azetidomonamides, were isolated from the human pathogen, 
Pseudomonas aeruginosa.2 They contain a rare azetidine-containing bicyclic skeleton (Fig. a) 
and showed promising biological roles. In our first study, the biosynthesis was proposed to 
involve a di-modular nonribosomal peptide synthetase (NRPS) and a monooxygenase in 
combination with accessory enzymes. 

The first of objective of the internship will be the characterization of unusual NRPS 
domains, in particular the C2 domain. This C2 domain was proposed to catalyze a 
dehydration reaction of the serine moiety. To verify our hypothesis, serine/dehydroalanine 
linked to coenzyme A will be synthesized and used in vitro (Fig. b). The second part of the 
internship will be focused on azetidine-2-carboxylic acid analogue synthesis. In this context, 
we are planning to use a C-H activation strategy based on the work of Schreiber’s group 
(Fig.c).3 These azetidine analogues will then be employed to obtain azetidomonamide 
analogues in order to study their activities. 

 

The applicant must have a strong background in organic chemistry and knowledge in biochemistry. 
Fundings are available for this M2 internship and for a potential PhD within our doctoral school. 

                                                 
1
 Tamariz, J.; Burgueño-Tapia, E.; Vázquez, M. A.; Delgado, F. Alkaloids Chem. Biol. 2018, 80, 1. 

2
 Hong, Z.; Bolard, A.; Giraud, C.; Prévost, S.; Genta-Jouve, G.; Deregnaucourt, C.; Häussler, S.; Jeannot, K.; Li, Y. 

Angew. Chem. Int. Ed. 2019, 58, 3178. 
3
 Maetani, M.; Zoller, J.; Melillo, B.; Verho, O.; Kato, N.; Pu, J.; Comer, E.; Schreiber, S. L. J. Am. Chem. Soc. 2017, 

139, 11300. 

mailto:sebastien.prevost@ensta-paris.fr

