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The Journey of 1,5-disubsitituted tetrazoles with the cyclooxygenase enzymes
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hroughout five years of research, we reported 29 examples of novel 1,5-diaryl tetrazole derivatives (typical azoles) as

cyclooxygenase-2 (COX-2) inhibitors. We investigated two modes of connectivity in regards to the pharmacophore unit position
and type. The inhibitory potency of the typical active azoles ranged between 1.2->100 uM toward COX-2 enzyme. The molecular
docking studies of the most potent candidates showed that they are well seated inside the active site of both enzymes COX-1 and
COX-2. Our recent structure-activity relationship study of a novel set of 1,5-disubstituted tetrazoles, together with the molecular
docking results, proved the importance of the introduced structural modifications of the typical azoles. These modifications included
using linkers with different lengths at one of the phenyl group (OH, CH,OH, CH,CH,OH) and inserting a methylene (CH,) unit
between the central motif and the other phenyl group which holds the pharmacophore unit. Our bioassay screening data showed that
the azole which has the CH, spacer, the longest linker (ethyl alcohol), and the methylsulfonyl (CH,SO,) unit has the best inhibition
potency for both enzymes IC,: COX-1 => 200 uM, COX-2 = 3 uM. Further, the molecular docking studies illustrated that this
azole, our lead compound, is well seated and capable of forming strong hydrogen bonds with certain amino acid residues inside the
active site of the COX-2 enzyme. In the case of the COX-1 enzyme, however, the pharmacophore unit is drafted away from the
active site resulting in extremely weak or no inhibition for the house keeping enzyme COX-1.
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In summary, our lead compound is capable of targeting only the COX-2 enzyme, while preserving the COX-1 enzyme untouched,
safe, and active.
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