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Introduction Dizinc metallo-B-lactamases (MBLs) are increasingly involved as a major mechanism of resistance to carbapenems
in relevant opportunistic Gram-negative pathogens. Unfortunately, clinically efficient MBL inhibitors still represent an unmet medical
need. We are developing compounds containing a 1,2,4-triazole-3-thione scaffold as an original zinc ligand and few promising series
were already reported.'* Here, we present a new series possessing an o-amino acid moiety at the 4-position of the heterocycle where

the amine was mono- or disubstituted by diverse heteroaryl groups.
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Antibacterial synergistic activity of compounds on MBL-producing clinical isolates with
meropenem determined by the broth microdilution method
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volvivs [1] plot. Kinetics were monitored at 30 °C by following the absorbance variation observed upon substrate Ki's were

when inhibition > 75% at 100 uM. Assays were performed in triplicate. NI: no inhibition (< 30% inhibition at 100 uM).
- Monosubstituted analogues are poor inhibitors (not shown).
-JMV7061 (Cpd 1) analogues with a different R! group are similarly potent (not shown).

- The CO,H group and R*R? = heterocycles with an unsubstituted nitrogen at the ortho position are
essential for potent NDM-1 inhibition.

- Two exceptions: compounds 8 and 9: may be due to differences in the pK, values of the non-protonated
nitrogen of heterocycle: 6.9 and 5.2 for imidazole and pyridine vs 2.5 and 0.6 for thiazole and pyrazine,
respectively (values for unsubstituted heterocycles).
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- Selectivity profile toward mammalian metalloenzymes*
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Conclusions

U Critical role of certain di-heteroaryl-substituted amino acid moieties in both NDM-1
inhibition and potentializing activity.

U Compounds inhibited both VIM-2 and NDM-1 at least partially by stripping their catalytic
zine ions.

U The broad spectrum MBL inhibition, its remarkable microbiological activity and favourable
properties in terms of ADME, toxicity, selectivity profiles and in vivo behaviour make
compound 1 (JMV7061) highly promising.

- Pharmacokinetic study in Wistar Rats (iv):® | mg/kg: plasmatic T, = 40 min, CL = 29 mL/min/kg
1, 10, 30 mg/kg co-injected with meropenem (30 mg/kg): 65 < T, < 75 min. No adverse effect.

- In vivo efficacy of meropenem/Cpd 1 (both 30 mg/kg,

Mero  MIC =
iv, twice) in a murine pneumonia model® 128 pg/mL
Infection with NDM-1-producing K. pneumoniae Curl: 17 mice

Mero/1: 10 mice

Treatments at 2.5 and 18h, euthanasia at 24h post-infection
Mero: 12 mice

Log CFU measured in harvested lungs (*p =0.0121)
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