Quimica Medicinal

Espaco quimico-biologico

Prof. Dr. Andrei Leitao



O espaco quimico

Enumeration from first principles shows that almost all small
molecules (>99.9%) have never been synthesized and are still

available to be prepared and tested.

Table 1. The Known Chemical Spnce”

database description size® Web address ref
PubChem known molecules from various public sources 325 M http://pubchem.ncbinlm.nih.gov 11
Chemspider online resource from the Royal Sodety of Chemistry 260 M http:/ /www.chemspider.com/ 12
ZINC commercially available small molecules 210 M http://zinc.docking. org 13
NCI Open anticancer and AIDS compounds with screening data 025 M http://cactus.ncinih.gov/ncidb2.1 14
ChemDB commercially available small molecules 41 M http://cdb.ics.uciedu 15
BindingDB bioactive molecules with binding affinity data 036 M http://www.bindingdb.org 16
ChemBank small molecules annotated with screening data 12 M http://chembank broadinstitute.org/ 17
ChEMBL small molecules annotated with experimental data 1.1 M https: //www.ebiacuk/chembldb 18
CTD comparative toxicogenomics database 017 M http://ctdbase.org 19
HMDB human metabolome database 0.0085 M http:/ /wwwhmdb.ca 20
SMFPDB small molecule pathway database 0.001 M http://www.smpdb.ca 21
DrugBank experimental and approved small molecule drugs 0.0065 M http://www.drugbank.ca 22

rzOpen access collections as of April 2012. Corporate collections and nonopen access sources are not listed.

Reymond, J.L.; Awale, M. Exploring Chemical Space for Drug Discovery Using the Chemical
Universe Database. ACS Chem. Neurosci. 2012, 3, 649-657.
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“For the latest version of each database as available in November 2014
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Reymond, J.L. The Chemical
Space Project. Acc. Chem.
Res. 2015, 48, 722-730.



A) Rings B) H-Bond Acceptors

C) Categories
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Analise do PubChem

fused heterocyclic

Reymond, J.L.; Awale, M. Exploring Chemical Space
for Drug Discovery Using the Chemical Universe
Database. ACS Chem. Neurosci. 2012, 3, 649-657.




Viagem no espaco quimico
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Figure 2. Chemical space travel. (A) Concept of chemical space travel. (B) Application to AMPA receptor ligands.

Reymond, J.L. The Chemical Space Project. Acc. Chem. Res. 2015, 48, 722-730. 5



As propriedades fisico-quimicas

e 0 espaco guimico
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O que € o0 espaco quimico-biologico?

Lipinski, C.; Hopkins, A. Navigating chemical space for biology and medicine. Nature 2004, 432, 855.
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O que é druggability?

The concept of druggability postulates that since the binding
sites on biological molecules are complementary with their
ligands in terms of volume, topology and physicochemical
properties, then only certain binding sites on putative drug
targets will be compatible with high-affinity binding to
compounds with drug-like properties.

Hopkins, A. L. & Groom, C. R. Target analysis: a priori assessment of druggability. Ernst Schering Res.

Found. Workshop 42, 11-17 (2003). g



