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Drug action requires a drug to interact with a physiological target in such a way that one generally 

assumes that the strength of the interaction (affinity) is the main determinant of the therapeutic response. 

This assumtpion resides at the heart of structure-based drug design strategies, by which the chemical 

structure of a given compound with moderate but prosiming properties (hit) is subsequently modified in 

order to obtain a lead candidate. Despite the efforts spent in developing a wide range of structure-based 

approaches and the integration within multidisciplinar research that combines molecular biology, X-ray 

crystallography, combinatorial chemistry, high-throughput screening and genomics, it is paradoxical that 

the number of chemical entities released along the last years has risen only slightly in spite of the 

substantial increase in development investment.1 This situation reflects our still limited knowledge about 

the molecular determinants of drug activity and the complexitty of biological systems. In this context, this 

talk will be focused on two issues recently examined by our group. The first issue deals with the definition 

of a multilevel strategy for exploring the conformational preferences of drug-like compounds.2 Our aim is to 

provide accurate estimates of the conformational cost associated with the selection of the bioactive 

conformation of drugs and to elucidate the impact in modulating the binding affinity. The second issue 

pursues to gain insight into the elucidation of structure-kinetics relationships for drug binding, paying 

attention to the role of specific molecular interactions in determining not only the thermodynamics, but also 

the kinetics of ligand-protein complexes.3 
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