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1. Introduction  

Paracetamol, or acetaminophen, is a widely utilized 

pharmaceutical compound on a global scale. This 

medication is utilized to alleviate mild to moderate 

pain and diminish fever. The manufacture of 

paracetamol is a crucial procedure in the 

pharmaceutical sector since it yields chemicals that 

are efficacious in alleviating diverse symptoms of 

diseases. Paracetamol synthesis can be accomplished 

using various techniques, including the acetylation of 

p-aminophenol with acetic anhydride. The 

pharmaceutical sector frequently opts for this 

technology due to its efficacy in generating 

paracetamol with a notable degree of purity.1-3 

The synthesis involves the conversion of p-

aminophenol, the initial molecule, into paracetamol by 

means of an acetylation reaction with acetic 

anhydride. The reaction entails the substitution of a 

hydroxyl group (OH) on p-aminophenol with an acetyl 

group (-COCH3), resulting in the synthesis of 

paracetamol. In addition to acetic anhydride, this 

reaction necessitates a catalyst that can enhance the 

reaction rate for improved efficiency. The procedure of 

synthesizing paracetamol through acetylation of p-

aminophenol offers various benefits. Initially, this 

technique yields paracetamol with a notable degree of 

purity, rendering it appropriate for pharmaceutical 

use. Furthermore, the reaction is comparatively 
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A B S T R A C T  

The acetylation process using acetic anhydride entails substituting a hydroxyl 

group (OH) on p-aminophenol with an acetyl group (-COCH3), resulting in the 

synthesis of paracetamol. In addition to acetic anhydride, this reaction 
necessitates the presence of a catalyst that enhances the reaction rate for 

improved efficiency. The objective of this work is to demonstrate the process of 
synthesizing paracetamol through the acetylation of p-aminophenol using 

acetic anhydride. The literature search was conducted using multiple 

databases, including PubMed, Web of Sciences, EMBASE, Cochrane Libraries, 
and Google Scholar, to explore the synthesis of paracetamol through the 

acetylation of p-aminophenol using acetic anhydride. A sulfuric acid catalyst is 

often used to mix p-aminophenol with acetic anhydride in the process of making 
paracetamol. This approach is commonly employed in the synthesis of 

paracetamol. Colorimetric analysis, employing FeCl3 solution, is a widely 

utilized method in analytical chemistry for the identification of specific 
compounds. This approach relies on the observation and interpretation of color 

changes that occur during the reaction. The Rf value of 0.88, which is identical 

to that of pure paracetamol, confirms that the combination of p-aminophenol 
and acetic anhydride produces the most effective acetylation process with a 

yield of 59.5% and a high level of purity. The resulting product exhibits a melting 

point range of 169–170°C and an infrared spectrum that is indistinguishable 

from that of pure paracetamol. 
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uncomplicated and dependable, facilitating the 

manufacturing of substantial amounts. Nevertheless, 

similar to other chemical reactions, the process of 

synthesizing paracetamol through acetylation requires 

careful management of factors such as temperature, 

pressure, and chemical concentration. Stringent 

regulation of these variables is crucial to guaranteeing 

optimal reaction efficiency and product quality.4-7 The 

objective of this work is to demonstrate the process of 

synthesizing paracetamol through the acetylation of p-

aminophenol using acetic anhydride. 

 

2. Methods 

The literature search process was carried out on 

various databases (PubMed, Web of Sciences, 

EMBASE, Cochrane Libraries, and Google Scholar) 

regarding the synthesis of paracetamol by acetylation 

of p-aminophenol using acetic anhydride. The search 

was performed using the terms: (1) "synthesis" OR 

"process" OR "paracetamol"   AND (2) "acetylation". The 

literature is limited to preclinical studies and 

published in English. The literature selection criteria 

are articles published in the form of original articles, 

an experimental study about the synthesis of 

paracetamol by acetylation of p-aminophenol using 

acetic anhydride, studies were conducted in a 

timeframe from 2013-2023, and the main outcome 

was a synthesis of paracetamol by acetylation of p-

aminophenol using acetic anhydride. Meanwhile, the 

exclusion criteria were not related to the synthesis of 

paracetamol by acetylation of p-aminophenol using 

acetic anhydride, the absence of a control group, and 

duplication of publications. This study follows the 

preferred reporting items for systematic reviews and 

meta-analysis (PRISMA) recommendations. 

 

3. Results and Discussion 

Amide synthesis entails the formation of an amide 

bond through a reaction between an acid and either 

ammonia (NH3) or an amine molecule (R-NH2). 

Choosing the appropriate acid and amine combination 

is crucial. An incorrect combination may fail to yield 

the intended amide. This reaction can also exhibit 

asymmetry, necessitating the selection of a certain 

amide to be produced in greater proportions. The 

reaction temperature plays a crucial role in the 

synthesis of amides. An excessively low temperature 

may impede the rate of reaction, while an excessively 

high temperature may lead to the decomposition of the 

intended product. Hence, it is vital to maintain the 

optimal temperature in order to achieve favorable 

outcomes. A catalyst is often necessary for the 

majority of amide synthesis processes. This catalyst 

can consist of either an acid, such as sulfuric acid or 

hydrochloric acid, or a base, such as sodium 

hydroxide. The careful selection of a suitable catalyst 

is crucial in order to effectively initiate the reaction. 

Solvents are crucial in amide reactions. Solvents have 

the ability to affect the solubility of reagents and 

products, as well as control the speed of chemical 

reactions. Monitoring the amide synthesis is necessary 

to ensure the proper progression of the reaction. 

Possible tasks may include taking temperature 

readings, analyzing intermediary substances, or 

tracking the pace at which reagents are converted. 

After the reaction has finished, it may be necessary to 

purify the amide product. The purification procedure 

may entail the utilization of filtration, crystallization, 

or other purification methodologies to eliminate 

impurities and acquire amides of higher purity.8-11 

Paracetamol is synthesized by acetylating p-

aminophenol with acetic anhydride in the presence of 

a small amount of concentrated sulfuric acid as a 

catalyst. Nitration of phenol, the three reagents are 

properly combined, and the flask is fitted with a reflux 

condenser. The temperature was elevated to 600°C for 

a period of time. The apparatus was permitted to cool, 

and then the contents of the flask were transferred 

into a beaker containing 75 cm3 of chilled distilled 

water. The water layer was rinsed with 75 cm3 of a 

sodium carbonate solution containing 50% Na2CO3 

and subsequently with an additional 75 cm3 of 

distilled water. 4-aminophenol, a primary amine, 

serves as the fundamental component of 

paracetamol.12-15 

Paracetamol is synthesized by the reaction between 

4-aminophenol and ethanoic anhydride. 4-

aminophenol in the United States is synthesized 

through a chemical reaction between phenol, sulfuric 

acid, and sodium nitrite. This reaction yields two 
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products: 1-nitrophenol and 2-nitrophenol. 

Subsequently, 2-nitrophenol is further reacted with 

sodium borohydride, resulting in the production of 4-

aminophenol. The observed brownish color change in 

the synthesized solution suggests the presence of 

residual starting material. However, it remains 

uncertain whether the synthesis has yielded 

paracetamol or not. Therefore, color reaction testing is 

conducted. The qualitative evaluations utilizing a 

solution of FeCl3, paracetamol, and p-aminophenol 

and the synthesis outcomes exhibited a discernible 

alteration in hue to purple. The color alteration is a 

result of the existence of hydroxyl groups in 

paracetamol, p-aminophenol, and synthetic 

substances. Evaluate the color response by employing 

the DAB solution.15-17 

The manufacturing of paracetamol generally 

involves the synthesis of p-aminophenol and acetic 

anhydride using a sulfuric acid catalyst. Colorimetric 

analysis, employing FeCl3 solution, is a widely utilized 

method in analytical chemistry for the identification of 

specific compounds. This approach relies on the 

observation of color changes that occur as a result of 

the chemical reaction. The solution comprising 

paracetamol, p-aminophenol, and the synthesis 

product undergoes a color change to purple, indicating 

the existence of an OH group. The presence of the 

phenol group (-OH) in paracetamol, p-aminophenol, 

and the produced molecules is responsible for this 

reaction. Upon reaction with FeCl3, this chemical 

undergoes complexation, resulting in the formation of 

a purple or different shades of purple complex 

compound, the color of which is contingent upon the 

structure of the compound. This reaction is highly 

specific and can be employed to verify the existence of 

phenol groups in these compounds. Nevertheless, it is 

important to note that the use of FeCl3 in the color 

reaction test merely serves as a signal of the existence 

of phenol groups without offering any insights into the 

purity or excellence of the product. In order to 

guarantee the purity of the paracetamol product, 

additional examinations must be conducted, such as 

magnetic nuclear spectroscopy (MNS), high-

performance liquid chromatography (HPLC), or other 

analytical techniques.18-20 

4. Conclusion 

The most efficient acetylation process is the 

combination of p-aminophenol and acetic anhydride, 

resulting in a yield of 59.5% and a high level of purity, 

as confirmed by the Rf value of 0.88, which matches 

that of pure paracetamol. The resulting product 

exhibits a melting point range of 169-170°C and an IR 

spectra that is indistinguishable from that of pure 

paracetamol. 
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