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Abstract 
 

The most traditional and popular agents are non-steroidal anti-inflammatory drugs (NSAIDs). However, due to their side effects on 

different organs. In this review, several compounds created as acetamide derivatives to maintain their anti-inflammatory properties, 

selective COX-II inhibitors, are discussed. Numerous literature reviews have highlighted the significance of these anti-inflammatory 

heterocyclic compounds in treatments, taking into consideration the significance of this pharmacological class. Cyclooxygenase-II (COX-

II) inhibitors can be used in a wide variety of applications thanks to the prodrug method. It plays a big part in drug development. Many 

researchers have created different prodrugs using acetamide molecules to adjust pharmacokinetic parameters, enhance organoleptic 

qualities, or increase chemical properties. A huge quantity of amide derivatives belonging to different classes of compounds exhibit 

cyclooxygenase-II inhibitors and mainly to treat arthritis, pain, menstrual camps, and colonic polyps, they used for relief of pain, fever, 

swelling, and tenderness. Finally, the nanoparticles of cyclooxygenase (II) inhibitors were used for improving the efficacy.  
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INTRODUCTION 

Inflammation is a complicated process that has been related   

to rheumatoid arthritis, a dangerous condition. It has been 

challenging to find efficient anti-inflammatory medications 

that treat these degenerative effects of inflammation with 

few side effects. Inflammation has also been associated to 

numerous disorders, including cancer [1], diabetes [2], 

obesity [3], asthma [4], fatty liver [5], microbial infections 

[6], and Alzheimer's disease [7]. 

Arachidonic acid (C20AA), an intermediate produced 

during the complex chemistry of prostaglandins (PGs), is 

converted to prostaglandin H2 (PGH2) by cyclooxygenase 

enzymes (COXs) as depicted in (Figure 1). 

 
Figure 1. A diagram of the prostaglandin synthesis. 

The most potent anti-inflammatory drugs including 

cyclooxygenase I & II (COX-I & COX-II) [8], nitric oxide 

donors (NOs), and inducible nitric oxide synthetase (iNOS) 

[9] are among the organic synthetic substances. Since COX-

II is a pathologic enzyme that is primarily responsible for 

inflammation, it is always viewed as having powerful anti-

inflammatory potency and being a promising and effective 

anti-inflammatory drug. 

Acetamide derivatives are important scaffolds that are 

frequently found in nature and among legally available 

small-molecule drugs. 
 

According to a brief review of the literature on the 

biological activities of acetamide derivatives, they have 

potent antimicrobial [10], anti-inflammatory [11], anti-
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tumor [12], anti-HIV [13], antiviral [14], anticonvulsant 

[15], analgesic [16], anti-cancer [17], anti-allergic [18], 

sedative-hypnotic [19], and antihypertensive [20]. The 

synthetic adaptability of quinazolinones, which enables the 

synthesis of a large number of structurally different 

derivatives, has further aided this wide range of biological 

functions [21]. The chemical structures of this group of 

COX-II inhibitors are significantly different from those of 

the classical NSAIDs, mainly due to the absence of the 

typical amide group. 

 

The aim of this review is to explain different structural 

modifications of different amides is extremely important in 

COX-II inhibitors, as well as in drugs and peptide synthesis. 

The acetamide compounds have great importance in 

medicinal chemistry. Different procedures are used in 

organic and synthetic medicinal chemistry, which highlights 

the significance of amide bond formation.   

Synthesis of Amides 
There are many routes of the synthesis of amides  

Via Acid Chloride 
The reactivity of the carboxylic acids or esters is very low to 

form amide unless activation to form acid chlorides 

(halogen is a good leaving group) [22]: 

 

 
 
Hydrolysis of Nitriles The nitrile group is a highly active group and easily 

hydrolysis in acid or basic media [23]: 

 

 

This method was used for the hydrolysis of toxic drugs 

containing cyanides. 

Beckmann Rearrangement of Oximes 
In the reaction of ketone with hydroxyl amine to form 

Ketoxime (Oxime), the oxime is unstable and can undergo 

rearrangement in strong acid to form amide [24]. 

 

Today in the modern methodology used in the preparation of 

the amide using green chemistry, the synthetic procedure 

includes the reaction carried out in conditions water [25], 

microwave [26], ultrasound [27], electro synthesis [28]. 

Peptide Synthesis in the Liquid Phase 
In the peptide synthesis, there are many coupling agents 

were used in the amide formations either liquid phase or 

solid phase, examples are shown in (Figure 2), N,N′-

dicyclohexylcarbodiimide (DCC),  1-ethyl-3-(3′-

dimethylaminopropyl)-carbodiimide hydrochloride (EDC),  

1,1′-carbonyldiimidazole (CDI). These reagents are mainly 

used for macromolecules in solution, and other methods are 

used in the solid phase in different techniques [29]. 
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Figure 2. Mechanism preparation of amide derivatives using DCCI 

 

Amide formation reactions make up around 16% of all 

reactions used in the synthesis of novel pharmaceuticals 

since they continue to be one of the most commonly 

conducted reactions. 

Greener Methods of Acetamide Synthesis 
Training in green chemistry, in particular, at the 

fundamental level is intended to provide a solid foundation 

for the essential ideas of process excellence in design, 

biocatalysis, choice of solvents, reagents, equipment, and 

operational excellence [26]. 

It is reported that a new, simple, economical, and 

environmentally friendly technique for the synthesis of 

acetamide derivatives under thermal (hot plate and oil bath) 

and microwave irradiation procedures without the need for a 

solvent using tannic acid as a catalyst [30]. 

 

Cyrene was proposed as an alternative to the conventional 

coupling solvents, such as DMF and NMP, to carry out 

amide bond formation operations starting from acid 

chlorides [22] and carboxylic acids [31], and it generated 

surprising results. Bousfield et al. suggested a simple 

process for the synthesis of amides from acid chlorides in 

the bio-available solvent (Scheme 1) [31]. 

 
Scheme 1.Two approaches for amidation reactions using 

Cyrene as a catalyst. 

Classification of Amides in Selective COX-II 
Amides are classified into three types based on their 

names: primary amine, secondary amine, and tertiary amine 

(R may be aliphatic or aromatic). Usually, NSAIDs, 

peptides, and polymers are found as a secondary amide. The 

pharmacophore amide is existing in the Piroxicam as a 

secondary amide stabilized by hydrogen bond formation, 

and act as a linker and is known as a linker between the 

pyridine molecule and benzothiazine nucleus and known as 

cyclooxygenase-2 (COX-2) inhibitor, don’t contain 

carboxylic acid moiety (modified NSAIDs to have highly 

COX-2 selectivity) [32]. 

 
 4-Hydroxy-2-methyl-N-(2-pyridinyl)-2H-1,2 

benzothiazine-1,1-dioxide (Piroxicam) 
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These agents have utility in the treatment of Rheumatoid 

Arthritis (RA) and Osteoarthritis (OA). 

Chemistry and Pharmacology of New Acetamide 
Derivatives as COX-II Inhibitors 

Compounds Having a Phenoxy Acetamide 
Group 

Compounds 1 and 2 of substituted phenoxy acetamide were 

synthesized by Rani et al. (2015) [33]. The compounds' anti-

inflammatory, analgesic, and antipyretic activities were 

evaluated using the carrageenan-induced rat paw edema 

method, the Eddy's hot plate method, and the brewer's yeast-

induced pyrexia method, compounds I & IIrespectively  

[33].  

 
The chemical structures of methyl 2-(4-(2-(2,4-

dimethylphenoxy)acetamido) phenoxy)acetate (I) 2-

(substituted phenoxy)-N-(1,7,7-

trimethylbicyclo[2.2.1]heptan-2-yl)acetamide (II) 

derivatives 

 

Compounds Having a Phenol Acetamide Group 
The anti-inflammatory activity IC50 values of 0.768 and 

0.616 mol/L as compared to Celecoxib (reference) IC50 

0.041 mol/L in vitro were determined by Cheng's group 

after testing two phenol products as COX-II inhibitors [34]. 

Compounds Having a Thiazole Acetamide 
Group 

Thiazole-based derivatives selective COX-II inhibitors  

 
 General structure of thiazolyl-N- substituted amide 

derivatives. 

To determine whether there is any relationship between anti-

inflammatory activity (CPE%, percentage inhibition of 

carrageenan mice paw edema in log-form) [10], regression 

analysis was carried out: 

 

log CPE % = -0.001(0.036) clog D 7.6 + 

0.0002(0.01)clog D7.42 + 1.672(0.032) 
(1) 

n = 26, r = 0.067, r2 = 0.005, s = 0.124, F = 0.052, p = 0.949  

Several physicochemical parameters will affect, 

lipophilicity, polarizability, steric, and electronic variables 

[10]. 

Compounds Having an Imidazole Acetamide 
Group 
 

 

[(1,5-disubstituted phenyl-1H-imidazol-2-yl) thio] -N-

thiazol-2-yl acetamide derivatives 

Strong interactions between ring nitrogen, carbonyl, phenyl, 

secondary amine functional groups, and active site amino 

acids may be seen in the molecular docking of the 

compounds with COX-II enzyme [35]. With the amino acids 

Trp 387 and Ser 353, the nitrogen atom of the compound's 

acetamide moiety forms a hydrogen bond. This suggests a 

strong relationship between theoretical and practical anti-

inflammatory drug effects (Figure 3) [35]. 

 
a) 

 
b) 

Figure 3. The 3D and 2D docking of the thiazole 

acetamide derivatives with COX-II 
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Compounds Having a Pyrazole Acetamide 
Group 

In medicinal chemistry, pyrazole is a favored 

pharmacophore with a great potential for anti-inflammatory 

drugs, particularly for novel COX-II inhibitors [36]. The 

COX-II inhibitor that contains an acylamino spacer, 2-(5-(4-

methoxyphenyl)-3-phenyl-1H-pyrazol-1-yl)-N-(4-

sulfamoylphenyl) acetamide, demonstrated potential anti-

inflammatory efficacy. 

 
 2-(5-(4-methoxyphenyl)-3-phenyl-1H-pyrazol-1-yl)-N-

(4-sulfamoylphenyl)acetamide. 

 

Compounds Having a Triazole Acetamide 
Group 

Triazole acetamide compounds COX-2 inhibitory potency 

and selectivity are mainly dependent on the size and the 

nature of substituents attached in C-3 and C-4. Recently, 

new compounds with high COX-2 selectivity were prepared, 

bearing 4-NH2SO2Ph and amide groups essential for the 

activity [37]. 

 
N-(4-chlorophenyl)-5-phenyl-1-(4-sulfamoylphenyl)-1H-

1,2,4-triazole-3-carboxamide 

 

Compounds Having an Oxadiazole Acetamide 
Group 

The bioisosteric replacement of the 1,3,4-oxadiazole moiety 

in medication manufacture and design has a history. 

Recently, three groups reported the synthesis of COX-II 

inhibitors with an oxadiazole derivative Here, the compound 

3-benzoyl-N-(5-(2-hydroxyphenyl)-1,3,4-oxadiazol-2-yl)-4-

(l1-oxidaneyl) benzamide as combined an amide linkage 

with benzophenone's oxadiazole moiety, which is said to 

have anti-inflammatory agents [38]. 

 

 3-benzoyl-4-hydroxy-N-(5-(2-hydroxyphenyl)1,3,4-

oxadiazole-2-yl)benzamide. 

Prodrugs of COX-II Acetamide Inhibitors 
Instead of having gastrointestinal side effects, the discovery 

of COX-2 selective inhibitors offered the same 

effectiveness, but came with a higher risk of increased 

serum potassium levels and possible liver damage. Drugs 

that are precursors of aceclofenac amino acid will improve 

solubility, stability at acidic pH, and hydrolysis at 

physiological pH 7.4. To get over some of the 

disadvantages, aceclofenac's amino acid acetamide linkage 

was synthesized utilizing DD [39]. 

 

Methyl(2-(2-(2-((2,6-dichlorophenyl)amino) 

phenyl)acetyl) leucinate. 

Mutual Prodrugs 
Mutual prodrugs can be defined as two pharmacologically 

active drugs linked together so that each drug acts as moiety 

for the other drug and vice versa. Acetamide functional 

group is amenable to prodrug design for COX-II inhibitors, 

the amidase is the hydrolyzing enzyme in vivo [33].  

 
Figure 4. Molecular design for hybrid bioactive 

acetamide compounds selective for COX-II. 
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By possessing cyclooxygenase-2 antagonist activity, novel 

benzophenone attached oxadiazole compounds were created 

and found to be effective at treating inflammatory paw 

edema [38]. As a mutual prodrug, a new hybrid drug made 

of bioactive molecules and other substituted aryl compounds 

is also being developed (Figure 4) [40, 41]. 

Reactive oxygen species (ROS), which are produced by 

COX-2, are what prevent the production of pro-

inflammatory cytokines like NO, PGE2, IL-6, and. TNF-

α18. COX-II inhibition causes a sharp decrease in the 

amount of ROS in the upstream mechanism and keeps NF-

κB in an inactive state of bondage to P-IκB in the 

downstream [42]. 

Nanoparticles of NSAIDs  
Anti-inflammatory medicines have made use of medication 

delivery systems mediated by nanoparticles. The etiology of 

inflammation has had a significant impact on a variety of 

illnesses, including inflammatory bowel disease, rheumatoid 

arthritis, and osteoarthritis. Numerous hybrid NPs have 

recently been investigated for use in the treatment of 

inflammation [43]. Recent studies have noted that one or 

more materials are synthesized into nanostructures, and the 

properties of each material are completely utilized, for 

enhanced biocompatibility and targeting capabilities. Each 

structure has unique characteristics that enable NPs to be 

implanted in the proper tissues. To create an NP-based drug 

delivery system, manufactured NPs are used as carriers and 

filled with anti-inflammatory medications (Figure 5) [43]. 

 
Figure 5. Two polymeric nano structures of drugs. A-

nanocapsule, B- Nanosphere. 

 

Nanospheres and nanocapsules, two different forms of 

polymeric nanoparticles, are effective drug delivery 

systems. The majority of the links between the polymer and 

the medicines are acetamide linkages, just like in liposomes 

and micelles. For the administration of targeted medications, 

compact lipid nanostructures and phospholipids are 

especially useful. The relatively new but rapidly developing 

fields of nanomedicine and nano delivery systems utilise 

COX-II inhibitors in the nano scale range as diagnostic tools 

or to administer therapeutic compounds to particular 

targeted regions in a controlled manner [44]. 

 

CONCLUSION 

Medicinal chemists have been focusing their efforts on the 

design of new agents. In this brief review the spacer 

acetamide linkage especially of the powerful COX-II 

inhibitory compounds in various structure compounds, 

aromatic, heterocyclic agents as well as nano-NSAIDs to 

lessen their adverse effects.  
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