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1 (a)

1 (b)

1 (c)

A pair of chemistry students are asked to prepare a sample of
paracetamol.

They use the reaction shown in Fig. 1.1.
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Fig. 1.1

Identify the two functional groups in paracetamol, apart from the benzene ring.
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The reactant 4-aminophenol can be made from phenol in the two-step synthesis
shown below.
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Name the type of reaction for each step. [2

Fig. 1.2 shows some information found on a bottle of ethanoic anhydride.
The students use the information in Fig. 1.2 to write a risk assessment for ethanoic

anhydride

Ethanoic Hazards
anhydride

Flammable

Harmful by inhalation and if swallowed
® Corrosive — causes burns

Fig 1.2
Suggest three precautions that the students should take when using ethanoic
anhydride.
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1 (d)

1 (e)

The mechanism for the reaction for the formation of paracetamol is shown in Fig. 1.3
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Fig. 1.3.

Mark curly arrows to show the electron movements that occur in the intermediate to
allowformation of the products in Fig. 1.3.

(i) The students carry out the preparation using water as solvent. Paracetamol is
insoluble inwater.

The students use the apparatus in Fig. 1.4 to separate the paracetamol from
the reaction mixture.
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— to pump
flask——

Fig. 1.4

Name the technique in Fig. 1.4 and explain how this apparatus is used to get a
sampleof impure solid paracetamol.



1 (e) (ii) Suggest areason for using the technique in Fig. 1.4 rather than simple filtration [1

1 Fig. 1.1 is repeated below.
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Fig. 1.1

The students then recrystallised their paracetamol sample.

The students started with a mass of 2.1g of 4-aminophenol and used excess
ethanoicanhydride.

The mass of dried recrystallised paracetamol produced was 1.5g.
Calculate the percentage yield for the students’ reaction.

Give your answer to an appropriate number of significant figures.

percentage yield =........ %



(g) The students sent pure samples of their reagents and products to a
* university lab.Spectra of all the compounds were produced.

The spectra from one of the compounds are shown below.

Use pieces of evidence from all the spectra to identify the compound.
Infra-red spectrum
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1 (h) (i) The mass spectrum of ethanoic acid is shown below.

Give the structures that produce the peaks at:
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1 (h) (ii) Suggest why there is a small peak at 61. [
1
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