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					Learning is never a pain with paracetamol

This book consists of seven freestanding activities that can be used singly or as a coherent package in a wide range of teaching and learning situations in both academic and vocational courses. It is aimed at post-1 6 chemistry students and their teachers.

The book is organised into two main sections - a series of student activities and a guide for teachers and technicians with equipment lists and answers. Within the section for learner’s there are both written and practical tasks. The practical tasks are both preparative/analytical and problem solving.

Nomenclature

For ease of use some traditional names are retained for chemicals throughout this booklet. Below are listed the traditional names against the systematic names that are commonly used in post-16 chemistry courses in the UK.

	 Traditional name/trade name	 Systematic name
	 Acetanilide	 N-PhenyIethanamide
	 Paracetamol	 N-(4-Hydroxyphenyl)ethanamide
	 Phenacetin	 N-(4-EthoxyphenyI)ethanamide
	 Phenol	 Hydroxybenzene


Health, safety and technical notes

Read our standard health and safety guidance.

Teachers must consult their employer’s risk assessments before commencing any practical activity. It is good practice to encourage students to do so also. However, this does not absolve teachers from their responsibility to check students’ plans and supervise the activity.

Eye protection and other appropriate protective equipment should be worn for all the experiments in this booklet.

Teachers’ notes

Paracetamol can be taken in a number of ways;

	Tablets (500 mg) - the simplest form of taking a medicine for most adults - 1 or 2 tablets is well below the level at which there are toxic effects.
	Fizzy dispersible tablets (500 mg) - for adults who have trouble swallowing tablets. The paracetamol is mixed with citric acid and sodium hydrogencarbonate which effervesce when put into water. The effervescence rapidly disperses the drug into a fine suspension.
	Paediatric oral solutions (1 20 mg/5 cm3) - for young children who cannot take tablets - note that the recommended dose is a quarter of the adult dose. Also note that this concentration is higher than the normal aqueous solubility - this can be achieved by adding a little ethanol.
	Oral suspensions (250 mg/5 cm’) - for older children and adults who dislike tablets. It has to be a suspension at this concentration as it will not dissolve sufficiently.
	Suppositories (1 25 mg) - drugs are rapidly absorbed from the colon and metabolism is significantly reduced because the drug does not have to go via the stomach, therefore the dose can be lower.
	Capsules (various dosages) -the gelatin coating is ‘slippery’ and the cylindrical shape makes the capsules easier to swallow than tablets. Also, it is a simple way of delivering a mixture of solids.


The toxicity of paracetamol

Why is paracetamol toxic at high doses?

Paracetamol is metabolised to some extent by oxidation to an iminoquinone in a way similar to the chemistry described in the quantitative analysis section. Although the iminoquinone is a very reactive compound, it is rapidly deactivated and converted into a highly water soluble derivative by the addition of endogenous glutathione - a small peptide with a thiol (-SH) group. This ‘conjugation’ by glutathione is a very common elimination pathway of the body. The reaction makes ‘foreign’ compounds so water soluble that they are excreted in the urine. 

Our bodies only have a limited amount of glutathione available at any one time and so an overdose of paracetamol rapidly depletes this protective chemical. This depletion allows the iminoquinone and other toxins to build up and seriously damage our cells.

With a knowledge of this chemistry it is easy to understand why the antidote for paracetamol overdose is acetylcysteine, a simple non-toxic thiol which can deactivate the iminoquinone. Acetylcysteine is also a precursor for glutathione synthesis.
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Level
	16-18 years


Use
	Practical experiments
	Download


Category
	Organic chemistry
	Reactions and synthesis
	Chromatography


Specification
	England	A/AS level	AQA Chemistry	Organic chemistry	Aromatic chemistry	Electrophilic substitution	Nitration is an important step in synthesis, including the manufacture of explosives and formation of amines.
	Friedel–Crafts acylation reactions are also important steps in synthesis.
	Students should be able to outline the electrophilic substitution mechanism of: nitration (including the generation of the nitronium ion).




	Organic synthesis	Organic synthesis	The synthesis of an organic compound can involve several steps.
	Use reactions in this specification to devise a synthesis, with up to four steps, for an organic compound.








	Edexcel Chemistry	Topic 18: Organic Chemistry III	Topic18B: Amines, amides, amino acids and proteins	12. know that aromatic nitro-compounds can be reduced, using tin and concentrated hydrochloric acid, to form amines


	Topic 18C: Organic synthesis	19. be able to plan reaction schemes, of up to four steps, to form both familiar and unfamiliar compounds






	OCR Chemistry A	Module 6: Organic chemistry and analysis	6.2 Nitrogen compounds, polymers and synthesis	6.2.5 Organic synthesis	c) multi-stage synthetic routes for preparing organic compounds.












	Scotland	Advanced Higher	SQA Chemistry	Organic chemistry and instrumental analysis	Pharmaceutical chemistry	Pharmaceutical chemistry	Drugs which have beneficial effects are used in medicines.












	Wales	A/AS level	WJEC Chemistry	Unit 4: ORGANIC CHEMISTRY AND ANALYSIS	4.8 Organic synthesis and analysis	(a) synthesis of organic compounds by a sequence of reactions
	(b) principles underlying the techniques of manipulation, separation and purification used in organic chemistry
	(g) use of chromatographic data from TLC/paper chromatography, GC and HPLC to find the composition of mixtures










	Republic of Ireland	Leaving Certificate	Chemistry	Option 1A: Additional industrial chemistry	1A.1 GENERAL PRINCIPLES	Social and Applied Aspects	Awareness of the contributions of chemistry to society, e.g. provision of pure water, fuels, metals, medicines, detergents, enzymes, dyes, paints, semiconductors, liquid crystals and alternative materials, such as plastics, and synthetic fibres; increasi…






	7. Organic chemistry	7.2 Planar Carbon	Social and Applied Aspects	Propane as a solvent (e.g. in nail varnish remover).
	Aromatic compounds form the basis of dyestuffs, detergents, herbicides and many pharmaceutical compounds (one example in each case; structures not required).
	Carcinogenic nature of some aromatic compounds, e.g. benzene. Not all are carcinogenic, e.g. aspirin (structure of aspirin not required). 


	Depth of treatment	Aromatic compouds.
	An indication of the range and scope of aromatic chemistry (structures not required).




	7.3 Organic Chemical Reaction Types	Social and Applied Aspects	Useful products of organic synthesis (two examples, e.g. aspirin, paracetamol; structures and synthetic routes not required).
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                  Describe the metallic bonding model and explain how this leads to particular properties in metals, with this scaffolded writing activity 
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                  Understand covalent bonding diagrams and their limitations, with this scaffolded writing activity

                

              


            
              
            Load more articles
          
            

          

        

        
          
        

      

    

  





	







			
			
				
					
						
							

						

					

					
						
					

				

			

			
			


	
		
			
		

	



			

	
		
			
		

	

		Contact us
	Topics
	Issues
	Contributors
	Email alerts
	FAQs
	Safety



		
	
		
			
				

	
		
		
			
				
					
						
					

					
							Home
	About us
	Membership & professional community
	Campaigning & outreach
	Journals, books & databases
	News & events
	Locations & contacts
	Careers
	Teaching & learning
	Awards & funding
	Advertise
	Help & legal
	Privacy policy
	Terms & conditions


					

					

				

			

			
				
					
						Facebook
						Twitter
						LinkedIn
						Youtube
					

					
						© Royal Society of Chemistry
						
						

						Registered charity number: 207890
					

				

			

			

			
				This website collects cookies to deliver a better user experience.
					
						See how this site uses cookies. 
					
					
						Do not sell my personal data. 
					
				

				
					Este site coleta cookies para oferecer uma melhor experiência ao usuário.
					
						Veja como este site usa cookies. 
					
				

			

		
		
	



				Site powered by Webvision Cloud

			

		

	




		

	

	
	
	






	
        

	
	
 