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NMR-based screening has emerged as a powerful and reliable tool in the identification of potential drug candidates. The technique is now recognized for its impact on the drug discovery process and an increasing number of pharmaceutical companies and universities are investing in this methodology. A plethora of different NMR experiments has been proposed in the literature for performing screening. Two of these approaches utilize the favourable properties of Fluorine NMR spectroscopy. FAXS (Fluorine chemical shift Anisotropy and eXchange for Screening) is a binding assay for the identification of ligands to the target of interest and for the measurement of  their dissociation binding constant. 3-FABS (Three Fluorine Atoms for Biochemical Screening) is a functional assay for the detection of inhibitors of an enzyme and for the measurement of the 50% mean inhibition concentration. A WaterLOGSY identified CF or CF3 ligand that, for his role, is called spy molecule is used in the FAXS and a CF3 or a magnetically equivalent multiple CF3 tagged substrate is used in the 3-FABS. The robustness of these methodologies together with the high quality data allow the selection of molecules displaying only a small displacement or a weak inhibitory effect thus capturing the broadest chemical structure diversity for potential lead molecule optimization. The theoretical aspects of these methodologies and some of their applications to different pharmaceutically relevant enzymes and proteins will be presented. These experiments coupled with a NMR-based quality control filter, recently developed (1), generate bona fide ligands or inhibitors that can be considered as starting points for medicinal chemistry efforts directed toward lead optimization.
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