
PHARMACEUTICAL 

CHEMISTRY 
 

 

Assist.Prof.Karima Fadhil 
Ali 

Al mustansiriyah university 

College of pharmacy 

 

Nonsteroidal anti-

inflammatory 

drugs 

(Analgesics) 



NON STEROIDAL  ANTI- INFLAMMATORY DRUGS 

      NSAIDs including aspirin and acetaminophen, two of 

the oldest pain medications, are among the most widely 

prescribed drugs worldwide for the treatment of rheumatic 

arthritis and other degenerative inflammatory joint 

diseases.                                                                 

       Although NSAIDs are very effective in relieving mild 

    to moderate pains and inflammation, their use is also often 

associated with many undesirable side effects, including 

GI irritation. NSAIDs (also commonly referred to as the 

aspirin-like drugs), share very similar conventional 

therapeutic and side effect profiles 

. 



      The NSAIDs exert their therapeutic action by inhibiting 
two iso- forms of cyclooxygenase (COX-1, the constitutive 
isozymes and COX-2, the inducible isozymes), which is the 
rate-limiting enzyme responsible for the biosynthesis of the 
pro-inflammatory prostaglandins (PGs) bleeding, platelet 
dysfunction, kidney damage, and broncho- spasm. 

 The conventional glandins (PGs) such as the PGD2, 
PGE2, PGF2, and PGI2 and thereby modulating pain 
transmission, attenuating inflammation, and reducing fever. 
They also produce their undesirable side effects such as GI 
bleeding, ulcerations, or renal impairments by blocking the 
same Cyclooxygenases responsible for synthesizing PGs that 
modulate platelet activity (TXA2 and PGI2), gastric acid 
secretion and cytoprotection (PGE2 and PGI2), and renal 
blood flow (PGE2). 



. Mechanism of Action and NSAID-Induced Side 

Effects 

All classes of NSAIDs strongly inhibit prostaglandin 

synthesis in various tissues, especially at the site of the tissue 

damage or inflammation. This inhibition occurs at the stage of 

oxidative cyclization of AA, catalyzed by the rate-limiting 

enzyme, cyclooxygenase (or PGH synthase), to the 

hydroperoxyendoperoxide (prostaglandin G2, PGG2) and its 

subsequent reduction to key intermediate, Prostaglandin H2 

(PGH2) needed for all prostaglandin biosynthesis. 





STRUCTURE–ACTIVITY RELATIONSHIPS 

OF NSAIDS 

Cyclooxygenases (COX-1 and COX-2) are 

heme-containing, membrane-bound proteins that 

share a high degree of sequence identity and also 

have very similar active site topography. 

Most NSAIDs possess a free carboxylic acid 

(COOH) for an ionic interaction with the 

positively charged arginine residue at the active 

site of the Cyclooxygenases 

Arg-120 in COX-1 or Arg-106 in COX-2 

isozymes). 

















. Hypothetical binding models of indomethacin to COX-1 



 

 

Hypothetical binding models of celecoxib to COX-2 











SALICYLATES AND THEIR METABOLISM. 











         METABOLISM OF DICLOFENAC 















ARYL- AND HETEROARYLPROPIONIC ACIDS. 







 Oxicams, are first-generation NSAIDs that lack a free 

carboxylic acid side chain but with an acidic enolic 1,2-

benzothiazine carboxamide ring. 

 Several piroxicam prodrugs have been synthesized via 

derivatization of the enol alcohol group (amipiroxicam, 

droxicam, and pivoxicam) to reduce piroxicam-induced 

GI irritation. 

 piroxicam and meloxicam have very different 

affinities for the COX isozymes, and therefore 

   exhibit very different risks for GI complications. 





METABOLIC BIOTRANSFORMATION OF CELECOXIB. 


