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ABSTRACT 

A series of chromone derivatives were evaluated as cyclooxygenase 2 (COX-2) inhibitors 

and antimalarial agents.  For COX-2 inhibition, the ten most potent compounds (25, 29, 31, 34, 35, 38, 

39, 41, 48 and 49) and celecoxib were further determined for the selectivity index (SI).  Compounds 35 

and 38 showed higher selectivity for COX-2 (SI = 7.48 and 5.46, respectively) than celecoxib (SI = 

4.17).  Compounds 35, 39, 41, 48 and 49, were evaluated for IC50 values against COX-2.  Compound 48 

was found to be the most potent in this study with IC50 = 3.30 μM.  The molecular volumes of the 

higher selective COX-2 inhibitors, i.e., compounds 35 (312.84 Å3) and 38 (314.18 Å3), were close to the 

volume of celecoxib (299.28 Å3) and larger than the volume of ibuprofen (211.83 Å3).  Docking results 

supported the experimental data.  Compounds 35, 38 and 39, the three most selective COX-2 inhibitor, 

had higher binding affinity for COX-2 than COX-1. The docked conformations of these three 

compounds in COX-2 pocket were in the orientations similar to celecoxib.  For antimalarial activity, the 

in vitro antimalarial activity was evaluated using two assay methods, the microculture radioisotope 

assay and inhibition of -hematin formation assay.  In microculture radioisotope assay, the three most 

potent compounds were 34, 36 and 39 with IC50 = 3.82, 0.95 and 4.87 μM, respectively.  Compound 36, 

the most active, showed higher potency than primaquine and tafenoquine.  For -hematin formation 

inhibitory activity assay, the top six most potent compounds, 23-28 (IC50 = 1.41, 1.76, 2.30, 2.54, 4.60 

and 3.69 μM, respectively) were more potent than chloroquine, dihydroartemisinin, and mefloquine.  

The ability of chromone compounds to interact and form complex with heme was investigated by the 

continuous variation technique (Job’s plot).  Compounds 28, 38 and 42 interacted with heme with 

stoichiometric ratio of chromone:heme = 1:1, same ratio as dihydroartemisinin.  Compounds 3, 4, 23, 

24, 27 and 43 showed the stoichiometric ratio = 1:2, same as chloroquine and mefloquine, and 

compound 36 showed stoichiometric ratio = 1:3.  Docking studies against plasmepsin II (PM II) and 

falcipain-2 (FP-2) were performed. Compounds which showed highly potent antimalarial and -hematin 

formation inhibitory activities also showed high binding affinities with both PM II and FP-2.   
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