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The group of Genevieve Pratviel is focused on the 
understanding at the molecular level of systems 
involving metal ions in biological systems, 
especially when development in medicinal 
chemistry can be expected. The projects are 
dealing with (i) the role of metal complexes in 
interaction with DNA and implication in 
development of antitumor drugs, and (ii) the role of 
metal ions in the mechanism of action of drugs as 
a guide to drug design. 
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Metal complexes and cancer 

Ditopic agents

New potential antitumoral agents include in the same 

molecule a DNA-alkylating and a nuclease activity. 

The advantage of the use of conjugates when 
compared to multi-therapy is that both activities are 

at the same time in the same DNA area providing 

composite DNA lesions that are difficult to repair by 

cell machinery. 

New metalloporphyrins to target telomeres

Oxidative DNA damage

The cationic metalloporphyrin Mn-TMPyP, 
associated to KHSO5, an oxygen atom donor

soluble in water at physiological pH, is able to 

perform hydroxylation of CH bonds of the sugars of 

DNA by oxygen-atom transfer as well as oxidation

of guanine bases by electron transfer. It is a 
powerful chemical nuclease and a useful tool for the 

analysis of DNA damage at a molecular level. 

Cellular targeting and photodynamic therapy

Conjugates of photoactivable molecules and protein

vectors (lectins) allow the selective internalization of 
the active species in tumour cells.

Disturbing of telomeres (chromosome ends) by 

small molecules is a promising strategy for the 

discovery of new antitumoral drugs. The aim is to 

optimize the recognition and the affinity of metal

complexes toward telomeres. The original 
approach explored takes advantage of a central 

metal to target the ionic channel in the telomere

core on the one hand, and of the presence of 

substituent groups on the ligand to interact with the 

periphery of the telomere on the other hand. 

Modeling of the interaction of Mn-porphyrin and telomere DNA



Antituberculosis drugs

Isoniazid (INH) is a prodrug that needs activation by 

the catalase-peroxydase KatG. The active 

metabolite of isoniazid (INH-NAD) is capable to 

inactivate key enzymes involved in the synthesis of 
the mycobacterial wall (for example, enzymes of 

Fatty Acid Synthase II system as InhA). Knowledge 

of the mechanism of action of this drug allowed us 

to design, synthesize and evaluate a novel 

bisubstrate-type inhibitor series inspired from the 
active metabolite of INH. The inhibitory activity of 

these compounds against InhA or against M. 

tuberculosis growth was measured.
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Antimalarial and antibilharziosis drugs

Malaria is currently spreading out, due to the 

resistance of the parasite to widely used drugs like 

chloroquine. The natural antimalarial drug 

artemisinin is active on chloroquine resistant 
parasites. Artemisinin and synthetic antimalarial

endoperoxides analogues are efficient alkylating

agents of heme.  Alternative proteic targets, such 

as the calcium ATPase of P. falciparum are also 

under investigation.
A new synthetic family of "dual molecules“

containing a quinoline moiety and a 1,2,4-trioxane, 

the trioxaquines , are highly active on infected mice 

and are currently under development by Palumed

and Sanofi-Aventis. Presently, several series of 
compounds with structural modifications of the two 

moieties, and of the linker, are studied in order to 

modulate the biological properties of the initial 

selected compounds.

Schistosoma mansoni is a flatworm responsible of 
bilharziosis, a chronic human parasitose. 

Praziquantel is the only treatment of bilharziosis. 

Hemoglobin metabolism is a common feature of 

bilharziosis and malaria. Thus, we evaluate the 

activity of trioxaquines against Schistosoma. A new 
series of dual molecules, the trioxaquantels , was

also evaluated..

The O-C12 inhibitor inside the active site of InhA enzyme 
(in yellow: position of the NADH cofactor)

Schistosoma mansoni

Photo J. Boissier

One of these compounds 

can be considered as lead 

compound for anti-tubercular 

drugs. Structure-activity 
relationship studies and 

optimization of this lead 

molecule by docking 

experiments are currently in 

progress.
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