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Abstract:

Up to now, antimicrobial resistance is one of the biggest public health challenges. Multi-resistance is
particularly worrying in both Gram-negative bacteria, Pseudomonas aeruginosa and Escherichia coli for
instance, and parasites such as Plasmodium falciparum.

Consequently, developing new compounds with original and selective antimicrobial modes of action is
critical. Fatty acids are essential to maintain the vital integrity of the bacterial membrane. Their
biosynthesis involves the fatty acid synthase-Il (FAS-II) system which is exclusively found in germs.
Furthermore, the amino-acid sequences of the FAS-lIl enzymes active site are well conserved in the
microbial pathogens. As proves of concept, Isoniazid, a well-known antituberculous compound, and
Afabicin — currently in clinical development to treat drug resistant staphylococci infections- target InhA or
Fabl, FAS-Il enzymes. In this work, we focus on another important FAS-Il enzyme, FabZ, to design new
antimicrobials with limited side effects and minimal chances of cross resistance with existing drugs
targeting other pathways.

In the Protein Data Bank (PDB), several FabZ 3D structures from different organisms have been reported.
Among known FabZ inhibitors, the NAS91 family, with a quinoline core, inhibits PfFabZ with ICg, in the
micromolar range. Additionally, co-crystal NAS91 family-PfFabZ complex structures are described in the
PDB. Based on these data, we have started a FabZ-based drug design study to develop novel quinoline
structures. Herein, the in silico study, synthesis of new quinolines and biological results will be exposed.
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Antimicrobial resistance

ﬁublic health issue:
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Development of new treatments:

Selective
With original modes of action

- New target: fatty acids biosynthesis via the enzymes type Il fatty acid synthase system (FAS-II)

Murray et al. The Lancet, 2022, 399, 629-655. O’Neill, Review on Antimicrobial Resistance, 2016, Final report. World Health Organization, World Malaria Report 2021, 2021.
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The FAS-Il system
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B-hydroxyacyl-ACP dehydratase (FabZz) A e ez M
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Amino-acid sequences of McFabZ, PaFabZ, NmFabZz, YpFabZ, PfFabZ, HpFabZ, EcFabZ

Crystal structures of HpFabZ (PDB code: 2GLL
and CjFabZz / P ( )

Zhang et al.J. Biol. Chem., 2008, 283, 5370-5379. Tasdemir et al. J. Med. Chem., 2006, 49, 3345-3353. Kumar et al. BBA-General Subjects, 2018, 1862, 726-744.
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Structural analysis and design of potential FabZ inhibitors
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Retrosynthesis of series 1-4
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Synthesis of series 1-4 via path A
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Synthesis of series 1-4 via path D
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Synthesis of series 1-4 via path E
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Synthesis of compounds 1g and 1h
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Synthesis of compounds 1c and 1d via paths B and C
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Synthesis of compounds 1c and 1d via paths B and C
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Compounds X, n Ry R, Rs

Biological studies
Activity of YpFabZz
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Biological studies
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Compounds X, n Ry R, Rs

Biological studies
Activity of YpFabZz
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Compounds X, n Ry R, Rs

Biological studies
Activity of YpFabZz
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Conclusion

First Structure-Activity Relationships

29 compounds of series 1-4
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