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 This study describes the synthesis of acetaminophen is quite easy by new 

method  via diazotization reaction. The prepared compound that is initiated from 

acetanilide as the first step of the reaction followed by nitration reaction of  

acetanilide to form p-nitroacetanilide , reduction of the final product to form p-

aminoacetanilide, and creating a diazonium salt that is then reacted with solution of 

(10%,2.5M) sodium hydroxide . The prepared product was matched with the crude of 

paracetamol and the bands of FT.IR spectra of the product also was matched with 

FT.IR characterization of paracetamol tablets and the melting point too. The product 

which was carried out successfully by new path was very largely familiar in the 

chemical processes .The final produced  yield 70 % as possible.  
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Introduction: 

Acetaminophen (N-acetyl-P-        Aminophenol) or 

Paracetamol, IUPAC Systematic Name 4–Hydroxy 

acetanilide , C8H9NO2 ,AP) is a long-established 

substance being one of the  most  extensively 

employed drugs in the world (1). Mild to moderate pain 

as well as for for treatment of headache and to reduce 

pyrexia (2). The painkilling properties of paracetamol 

were discovered by accident when a similar molecule 

(acetanilide) was added to a patient's prescription 

about 100 years ago, but since acetanilide was toxic in 

moderate doses(3) .  It is a valuable non-steroidal anti-

inflammatory drug that is widely used for the 

management of pain and fever, in a variety of patients 

including children, the elderly and those with 

osteoarthritis. It is primary metabolic pathways 

involving the liver oxidation.  (4,5) Some evidence 

suggests that ingestion of paracetamol in early life 

may cause asthma, eczema, and allergic rhinitis in 

some children . (6-11)  

    Exposure to paracetamol may increase respiratory 

oxidative stress by depleting glutathione in the lungs,   

thereby enhancing air way inflammation and broncho 

constriction ( 12 ).  

 
 

* Corresponding author at: University of Anbar – College of 

science.E-mail address: manafalhiti@yahoo.com  

 

 

Experimental: 

Instrumentation  : 

FT-IR NICOLETIR-100- Infrared Spectrophometer 

was used to record the  spectra using KBr disc as 

diffuse reflectance, Melting points were determined by 

an electric heated block apparatus (Gallen Kamp.).  

Materials : 

Conc. Hydrochloric acid was supplied by Fluka , 

ethanol absolute ,sodium hydroxide , acetanilide,acetic 

acid, sulfuric acid, nitric acid ,zinc , di eyhyl ether ,di 

potassium  carbonate , sodium nitrite , propanone , 

were supplied by BDH ,Tablets of paracetamol  by 

SDI (samara drugs industrial ) Iraq pharma ,The crude 

paracetamol was supplied by Furat company in iraq 

that imports from china . 

            General Procedures (13) :All reagents and 

solvents were used as obtained from commercial 

sources without further purification. .  

   FT.IR spectra of solids were obtained in KBr diffuse 

reflectance mode at Chemistry Depr. Coll. Of 

Education For Women , ANBAR UNIV.  

    p-Nitroacetanilide(2)(14):  Acetanilide (6 g, 44.4 

mmole) was added to glacial acetic acid (10 mL) in a 

50 mL Erlenmeyer flask while stirring, conc. sulfuric 

acid (10 mL) was poured into the solution until the 

acetanilide had dissolved.  The flask was placed into 

an ice-salt bath and cooled to 5°C.  

    A solution of concentrated nitric acid (4 mL) and 

concentrated sulfuric acid (2.6 mL) was prepared. 

mailto:manafalhiti@yahoo.com


P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2012,(6), (3 ) :60-65                              

 

61 

      While stirring the acetanilide solution, the 

nitric/sulfuric solution was added drop wise at a rate 

such that the temperature did not rise over 20°C.  the 

mixture was allowed to stand at room temp for 20 

minutes.  The reaction mixture was poured into cold 

water (50 mL) and ice (30 g) and the solid that formed 

was collected by vacuum filtration. The solid was 

washed three times by cold water (30mL) for research 

. The solid was recrystalized from ethanol, producing a 

pale yellow solid (3.3 g, 55% yield; mp 210-213°C, 

215-217°C (15)).  A small amount was saved for 

analysis 

 (IR and mp). 

         p-aminoacetanilide(3) (14): p-amino acetanilide 

(2g) was added to a 25 mL round bottom flask.  While 

stirring , concentrated  hydrochloric acid (5 mL) was 

slowly added. Zinc powder was added and all the 

contain was removed to beaker contain ice –salt as 

bath with stirring while all the portions was (20 mL) 

,the reaction mixture was warmed in water bath for (10 

mint ) until dissolved all the mixture . A solution (24% 

,6M ) of sodium hydroxide was slowly added 

.Approximately (20-30 mL) to that was formed .The 

mixture separated  by extraction from alkaloid 

compound .  A small amount of potassium carbonate 

was added .  

     A  water that soluble compounds was removed ,the 

organic layer was vaporated by vaccium , producing 

aplate browin solid (1.4 g ,70% yelid , A small amount 

was saved for analysis (IR and mp ). 

     Acetaminophen(5) : A solution of concentrated  

hydrochloric acid (1 mL) and water (10 mL) was 

placed in a 50 mL Erlenmeyer flask.  The solution was 

stirred while p-nitro acetanilide (2 g) was added.  The 

mixture was cooled to 5°C in an ice bath. While 

stirring, a solution of sodium nitrite (0.5 g) in water (2 

mL) was slowly added.  The temperature was kept 

under 10°C.  A solution of (10%,2.5M) sodium 

hydroxide (10 mL) was prepared and cooled to a 

temperature of 10°C and poured into the mixture with 

the diazonium salt to produce a phenol. The red white 

precipitate that formed was vacuum filtered and 

washed with water, producing a red white solid (70% 

yield; mp 166 -168°C).  

     Extraction and purification of paracetamol from 

tablets to use for comparing as a crude : 

      Two paracetamol tablets had been broken and was 

warmed with acetone (10mL) in small conical flask by 

placing the flask in warm 50°C water ,the undesolved 

material was removed by using filter paper and funnel 

,the propanone was allowed to be evaporated , the 

product crude paracetamol  was white solid (16).  

     The amterial was purified by recrystallization from 

water by heating about (10 mL) of water to dissolve 

and any insoluble material was filtrated of glass wool 

in warm glass funnel ,the filtrate was cooled and dried 

the pure paracetamol washed by ether with filtered  

and dried in an oven.  

 

Results and Discussion: 

   Acetanilide (mp 113.5-114°C) was nitrated 

to p-nitroacetanilide (mp 210-213°C, 215-217°C) (17) in 

55% yield employing conc. nitric acid, glacial acetic 

acid , conc. sulfuric acid and an ice bath.  The IR for 

acetanilide matched the spectra found in Aldrich 

Library of IR Spectra (20,21) with bands at: 3295-3000 

cm-1 for a 2° amide or a NH stretch; 2000-1700 cm-1 

for a monosubstituted benzene ring; 1664 cm-1for C=O 

stretch (ketone); there are multiple peaks c. 1500 cm-

1that signify —C=C stretch (aromatic ring), N-O 

stretch, C-N amide; peak at 750 cm-1that signifies N-H 

group bend (amides), monosubstituted benzene. 

    p-aminoacetanilide(21). The IR of  p- 

aminoacetanilide (fig-1) matched the spectra found in 

the Aldrich Library of IR Spectra with bands at:  3400-

3000 cm-1signifying both and N-H stretch (2° amide), 

C-H stretch (aromatic); 1682 cm-1 C=O stretch 

(ketone); 1598, 1503 cm-1 C=C stretch (aromatic); 

1567 cm-1N-H bond (2° amide; C-N stretch (amide); 

866-751 cm-1N-H oop bend (amide); 851 cm-1 para 

disubstituted. 

          The group on p- aminoacetanilide was removed 

to form p-nitroacetanilide (mp 146.5-147°C, 147°C) in 

70% yield using conc. Hydrochloric acid, (24%) 6M 

sodium hydroxide and zinc powder by ether. The IR 

for p-nitroacetanilide matched the spectra found in 

Aldrich Library of IR Spectra with bands at:  3482, 

3361, 3228 cm-1for N-H stretch (amine); 3100 cm-1for 

C-H stretch (aromatic); 1632, 1594, 1476, 1452 cm-

1for C=C stretch (aromatic); 1500, 1400 cm-1for N-O 

stretch; 1302 cm-1 for C-N amine (aromatic); 842 cm-

1N-H oop bend; c. 850 cm-1for C-H group bend (para 

disubstituted).   

    The diazonium salt (21) of p-hydroxy acetanilide 

was formed by employing sodium nitrite and diluted 

conc. Hydrochloric acid  (5mL) of 10% 2.5 M of 

sodium hydroxide was added to the diazonium salt by 

way of a substitution reaction . A solution of   the 
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diazonium salt was warmed up kindly and gas was 

loosed to synthesis a phenols or can be substituted  by 

OH group.  

   The yield (70 % ,mp.166-168°C) was collected after 

crystallization, FT.IR for the product( Acetominophen) 

as the spectra in (fig 2) with bands 3325 cm-1 for (O-H 

group ); 3413 cm-1 for C-N amide; 1662 cm-1C=O 

stretch(ketone); 1552 cm-1 C=C stretch (aromatic); 850 

cm-1for C-H group bend (para disubstituted).  

         FT.IR of ( Acetominophen ) spectra   matched  

the spectra  of that was extracted from paracetamol as 

medicine (mp.170°C) Relative molecular mass: 

151.17) and the crude paractamol from furat company 

(mp.170 °C) , that can be show in the table(1).  

          The spectra results obtained besides the melting 

points are in a good accordance with that reported by 

the other authors .This enhance the validity of our new 

path for the synthesis of paracetamol .The spectra 

show in Figures (2,3,4). .     

 

References: 

1. S. M. Ghoreishi, M. Behpour, S. Sadeghzadeh and 

M. Golestaneh , Acta Chim. Slov. (2011) 58, 69–74 . 

2. J.G. Meechan and  R.A. Seymour , in the  "Drug 

dictionary for dentistry" Oxford University Press, 

(2002) ISBN 019263274 4. 

3. Dallas" Chemical Information Services  Directory 

of World Chemical Producers" 1995/96 Standard 

Edition, , (1995),TX, p. 4. 

4. F. S. Felix, C. M. A. Brett and L. Angnes, J. Pharm. 

Biomed. Anal. (2007) 43, 1622–1627. 

5. J. Polson , F. H. Wians Jr, P. Orsulak , D. Fuller , N. 

G. Murray, J. M. Koff , A. I. Khan , J. A. Balko , L. 

S. Hynan and W. M. Lee, Clin. Chimica Acta (2008) 

391, 24–30. 

6. I .Eneli, K. Sadri, C. Jr. Camargo, Barr RG. , 

Acetaminophen and the risk of asthma: the 

epidemiologic and pathophysiologic evidence. Chest 

(2005) 127,604-12. 

7. T.M. McKeever, S.A. Lewis, H.A. Smit, P. Burney, 

J.R. Britton, P.A. Cassano. The association of 

acetaminophen, aspirin, and ibuprofen with 

respiratory disease and lung function. Am J Respir 

Crit Care Med (2005);171:966-71. 

8. R.G. Barr, C.C. Wentowski, G.C. Curhan, S.C. 

Somers, M.J. Stampfer, J. Schwartz, et al. 

Prospective study of acetaminophen use and newly 

diagnosed asthma among women. Am J Respir Crit 

Care Med (2004),169,836-41. 

9. S.M. Lesko, C. Louik, R.M. Vezina, A.A. Mitchell. 

Asthma morbidity after the short-term use of 

ibuprofen in children. Pediatrics (2002) 109,E20. 

10. S.M. Lesko, A.A. Mitchell. The safety of 

acetaminophen and ibuprofen  among children 

younger than two years old. Pediatrics (1999) 

104,E39. 

11. R. Beasley, T. Clayton, J. Crane, E. Mutius, 

C.K.Lai, S. Montefort, et al. "Association between 

paracetamol use in infancy and childhood, and  risk 

of asthma", rhino conjunct activities, and eczema in 

children aged 6-7 years: analysis from phase three of 

the ISAAC programmed. Lancet (2008) 372, 1039-

48. 

12. A.J. Lowe, . J. B .Carlin, director of Clinical 

Epidemiology and Biostatistics Unit, C. M. Bennett. 

C. S. Hosking, K. J. Allen, C. F. Robertson, . C. 

Axelrad, M.J.  Abramson, . D.J. Hill,S.C.Dharmage, 

in the"Paracetamol use in early life and asthma: 

prospective birth cohort study "Cite this as: BMJ 

(2010) 341,C 4616. Doi 10.1136,bmj.c 4616. 

13. J. Kaseman , S. Hogendoorn, Department of 

Organic Chemistry, Calvin College, 3201 Burton SE, 

Grand Rapids, MI 49546. 

14. J.R Mohrig, T.C.; Morrill; C.N, Hammond.;, D.C. 

Neckers. Experimental  Organic Chemistry; 

Freeman: New York, NY. (1997) pp 456-67.  4-8-04. 

15. Aldrich: Handbook.  Sigma-Aldrich(2002)-03. 

16. Verschueren, K. Handbook of Environmental Data 

on Organic Chemicals, 3rd Ed., New York, Van 

Nostrand Reinhold Co., (1996)p. 1444. 

17.William,K." Organic Spectroscopy" 3ed, ISBN 0 

333 15190 , (1979)P39-52 .. 

18. Dulley, H. W.,  "Spectroscopic Methods in 

Organic Chemistry " MCGRAW-HILL;Book 

Company (UK)  Limited , ,(1980) ISBN0-07-

084108-X. 

19. John A. D." Langes Hand Book of Chemistry "5ed, 

,(1999) ISBN 0-07-016384-7. 

20. Vogel's , Textbook of "Practical Organic 

Chemistry " 5ed , (1989) ISBN 0.582-46236-3 , New 

York. 

21. Lide, D.R., ed. CRC Handbook of Chemistry and 

Physics, 78th Ed., Boca Raton, FL, CRC, 

Press,(1997) p.3-4. 

 

 

 

 



P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2012,(6), (3 ) :60-65                              

 

63 

Table(1) :FT.IR spectra bands of the Prepared 

compounds. 

No. 
Functional 

group 

Prepared 

compound. 

cm-1 

Crude 

Medicine. 

cm-1 

Extracted 

Medicine. 

cm-1 

1 
(C=C) 

aromatic 
1508 1563 1508 

2 
C-H 

aromatic 
3069 3025 3069 

3 
(N-H) 

Amide 
3413 3325 3324 

4 
(C=O) 

ketone 
1662 1654 1654 

5 C-CH3 2926 2793 2881 

6 O-H 3295 3163 3163 

 

 
Figure (1) : IR spectra of p-aminoacetanilide(22)  

 
Figure (2) : FT.IR spectra of crude Acetaminophen. 
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Figure (3) : FT.IR spectra of extracted Acetaminophen.  

 
Figure (4) : FT.IR spectra of prepared Acetaminophen . 
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 الخلاصة :

ب م كيياذببنييسب ذمييطذذ مضيي  ,ذ قييسذ يي ذذه ز ن اعيياذب ييسبذغ يي ذمف  ييةذ   يي ذذ ذم كيياذبيتيي نوم نوف طذذقة جدييةذوسهييس ذ تيي  ةذذ مضيي  فييهذاييلبذب تميي ذ يي ذ
ليي ذعوميياذب ييسبهز ن و ذذذ مضيي  نيي  ذب م كيياذ ن ييوجطذقيياوبذنيياهن  ذبتييننلاهسذليي ذبانزب يياذب ييىذقيياوبذبم نوبتييننلاهسذليي ذ ذبيت ننلاهسذكخةو ذب  ىذ  ن اعا,ذح  ذ متذنذ

ندييا ذقييياذب خصييل ذب   زجامثييةذم يياذذ,ذ يي ذفميي ذقييا نيوجاذب ن وك ييوف  هذذ  مصييو)ذع ييىذب مدابيياذذب صييووهو ذسا سو كسيي ذذ(Mذ2.5ذ ,%10قمم ييو)ذ 
ذ%(95 حييسذكر يي ذإ ييىب قثاتييهذمييمذم كيياذبيتيي نوم نوف طذذمةاقدييةذب ننييام ذوييا  بينصيي اوذ  م كيياذ كييل  ذب نلييخث ذب ةث ييهذقالحيييةذ مييتذب مميي ب ذ قييسذ

ذتاذ.%ذ د جذذ70مطذذذأك   كانتذنستةذب مننوجذذ د جتاذذ
 


