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A Model for the Active Site of Cyclooxygenase
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The active site of cyclooxygenase was modeled by complementary receptor-cavity mapping pro-
cedure using 3D structures of the non-steroidal antiinflammatory drugs (NSAIDs). A total of 50
NSAIDs were chosen as data ligands which compete the same site on the enzyme. Partial atomic
charges were estimated, and the energetic differences for various conformations were calculated
S0 as to meet the need for a most efficient overlapping of the probably-equivalent functional
groups of the ligand molecules. The structure activity relationships of the NSAIDs, if available,
were fully considered throughout the modeling. The overall shape of the model obtained is sim-
ilar to a boot-without-bottom. Most of inner surface of the cavity appeared as hydrophobic: two
polar counterparts except the carboxyl-binding position were found. By this model, some clear ex-
planations could be given on the experimental observations which were not satisfiably un-

derstood yet.

Keywords— Receptor modeling, Cyclooxygenase, Antiinflammatory drugs. 3D-structure
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Table I— Drugs Used as Data and Re-classification of the NSAIDs.

1. Compounds with the PARA-site substituents to acetate

1) PARA-direct-Aromatic compounds(PADARs)

Fenbufen Flurbiprofen Pirprofen
Miroprofen Indoprofen Xenbucin
2) PARA-direct-Not-Aromatic compounds(PADNAs)
Alclofenac Alminoprofen Clidanac
Fenclorac Ibuprofen
3) PARA-bridged-Substitution PABRSs)
Ketorolac Loxoprofen Suprofen

2. Compounds with META-site substituents to acetate

1) META-direct-Aromatic compounds(MEDARs)

Clopirac Fenclozic

acid

2) META-bridged-Aromatic compounds(MEBRAs) .

Amfenac
Tiaprofenic acid

Fenoprofen

Ketoprofen
Tolmetin

3. Compounds with liked META and PARA-site su bstituents
1) META-PARA-linked-3Ring compounds(MPL3Rs)

Carprofen Metiazinic acid

Protizinic acid

Pranoprofen

2) META-PARA-linked-3Ring-7TMembered compounds(MPL7Ms)

Isoxepac Oxepinac

Tiopinac

3) META-PARA-linked-2Ring compounds(MPL2Rs)

Naproxen Benoxaprofen
4. Compounds with ORTO-site substituents

1) ORTHO-bridged-Aromatic compounds(ORBRAs)

Diclofenac Fenclofenac

2) ORTHO-META-Disubstituted compounds(ORMDSs)

Fentiazac Lonazolac

5. Compounds with linked ORTHO and META-site substituents
1) ORTHO-META-linked-3Ring compounds(OML3Rs)

Prodolic acid

Clometacin

Etodolac Pemedolac

2) ORTHO-META-linked-Indoleacetates(OMLINs)
Cinmetacin Indomethacin
Sulindac

6. Compounds without acetates but direct carboxyl group

1) Direct-Carboxyl Fenamates(DCFENSs)
Floctafenine Flunixin
Meclofenamic acid
Niflumic acid

2) Direct-Carboxyl Salicylates(DCSALSs)
Diflunisal Fendosal

Enfenamic acid
Mefenamic acid
Tolfenamic acid
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Figure 1— A possible overlapping feature of clidanac
and ketorolac aligned for most efficient overlap. A pro-
jection from a viewpoint with regard to the central
ring was drawn at the left side, and its another pro-
jection after 90° rotation of the whole structure was
drawn at the right side of the figure for the ease of
understanding. All the remaining figures were pro-
duced by the same method.
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Figure 2— A (most probable) overlapping diagram of
four compounds: clidanac, ketorolac, oxepinac, isox-
enac (PARA, META group).
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Figure 3— A (most probable) overlapping diagram of
PARA, META and ORTHO substituted groups.
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Figure 5—The deduced model of binding cavity of the
cyclooxygenase.
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