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Abstract. 

 

QSAR (Quantitative Structure-Activity Relationship) 

methods have been the basis for the design of new 

molecules with a certain activity. The great advantage of 

QSAR methods is that they are able to predict the 

pharmacological activity of compounds without the need to 

obtain or synthesize them previously. 

Initially, drug design was a long and expensive process in 

which a vast number of compounds were synthesized and 

tested with a very low success rate. Virtual screening 

appears as a low cost solution to this problem by allowing 

researchers to identify molecules that are likely to be 
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active from a virtual library of thousands of compounds, 

allowing also the application of drug-like filters.  

Currently, the development of antibiotic resistance by 

microorganisms is one of the most important problems that 

have appeared in recent years in the treatment of 

infectious diseases. This increased resistance is associated 

with increased morbidity and mortality from infections, as 

well as an increase in healthcare costs. The development of 

new molecules with antibacterial activity is therefore 

urgently needed. 

By means of molecular topology, we developed 

discriminant functions capable of predicting antibacterial 

activity (DF1 and DF2). When applied to a database with 

6375 commercial compounds, they selected 266 

compounds as candidates from which 40.6 % have this 

activity according to bibliography. Regression equations 

determining pharmacokinetic properties such as mean 

residence time (MRT), volume of distribution (VD) and 

Clearance (CL) were applied as filters to the selected 

molecules, reaching a bibliographic success rate of 45.5, 

50.0 and 55.9 %, respectively, which proves the usefulness 

of these mathematical-topological filters. 

 

 

References  

 

1. Karelson M. Molecular Descriptors in QSAR/QSPR, John Wiley & Sons, New York, 2000. 

2. O’Neill J. Antimicrobial Resistance: Tackling a Crisis for the Health and Wealth of Nations 

(HM Government and Welcome Trust), 2014. 

3. European Center for Disease Prevention and Control. Surveillance of antimicrobial resistance 

in Europe 2016. Annual Report of the European Antimicrobial Resistance Surveillance 

Network (EARS-Net). Stockholm: ECDC; 2017. 

4. Bueso-Bordils JI, Alemán PA, Zamora LL, Martín-Algarra R, Duart MJ, Antón-Fos GM. 

Topological model for the search of new antibacterial drugs. 158 theoretical candidates. Curr. 

Comput. Aided Drug Des., 2015; 11(4): 336-45. 

5. Bueso-Bordils JI, Aleman-López PA, Costa-Piles S, Duart MJ, Lahuerta-Zamora L, Martin-

Algarra R, Anton-Fos GM. Obtaining Microbiological and Pharmacokinetic Highly Predictive 

Equations. Curr. Top. Med. Chem., 2018; 18(11): 908-16. 

6. Bueso-Bordils JI, Anton-Fos GM, Falcó A, Duart MJ, Martin-Algarra R, Aleman-López PA. 

New Pharmacokinetic and Microbiological Prediction Equations to Be Used as Models for the 

Search of Antibacterial Drugs. Pharmaceuticals, 2022; 15(2): 122. 

 

 

 

https://mol2net-08.sciforum.net/

