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(a) Step 1 is a Friedel-Crafts alkylation reaction. Give the reagent(s) and condition(s) required for 
this step. 

[3] 
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(b) Compounds B and C can be analysed using chemical tests. 

(i) Give a chemical test that would give a positive result for both compound B and compound C. 
Include reagent(s) and the observation(s) expected for a positive result. 

[2] 

 

(ii) Give a chemical test that would give a positive result for compound C but not for compound B . 
Include reagent(s) and the observation(s) for both compounds. 

[2] 

 

(c) Compound C shows optical isomerism. Discuss this statement. Your answer should include: 

● What is meant by optical isomerism. 
● What feature of compound C allows it to exhibit optical isomerism. 
● Diagrams to show the two optical isomers of compound C. 
● How the two optical isomers of compound C can be distinguished. 

[4] QWC [1] 

 

(d) Give the reagent(s) and condition(s) required for step 5 and classify the reaction that occurs. 

[3] 
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(e) A student investigating alternative methods of producing ibuprofen suggests that it would be 
better to convert compound C into ibuprofen in a one-step process. Discuss whether this is correct. 

Your answer should include: 

● The reagent(s) and condition(s) for a reaction expected to convert compound C directly into 
ibuprofen. 

● Why it is generally better to use one step rather than two or more steps when producing a 
desired compound. 

● A suggestion of why a two-step process is chosen for the synthesis of ibuprofen from 
compound C rather than a one-step process. 

[4] QWC [1] 

 

(Total 20) 

 

2. Mauveine is a purple dye that was developed by Perkin in 1856 and was one of the first organic 
compounds to be synthesised on a large scale. He is credited with launching the synthetic chemical 
industry. 

(a) Give the name for the part of a molecule that causes it to be coloured. 

[1] 

 

(b) The dye mauveine often contains a mixture of impurities. Iwan and Georgia wanted to confirm 
that a sample of the dye was impure. 

(i) Iwan used the melting temperature of the sample to confirm that the sample was impure. Give 
one way that the melting temperature would show this. 

[1] 
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(ii) Georgia used gas chromatography to confirm that the sample was impure. State what information 
she obtained using this method that Iwan could not obtain from the melting temperature. 

[2] 

 

(c) Another compound synthesised by Perkin was cinnamic acid. Cinnamic acid can be produced in 
two steps from phenylmethanol as shown below. 

 

(i) Give the reagent(s) and condition(s) required to obtain a sample of benzenecarbaldehyde from 
phenylmethanol. 

[2] 

Reagent(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Condition(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(ii) The conversion of phenylmethanol to benzenecarbaldehyde has a yield of 86 %. Calculate the 
mass of benzenecarbaldehyde that could be produced from 10.0 g of phenylmethanol. 

[3] 
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3. (a) From the information given, draw the displayed formula of each compound.In parts (i)-(iii) the 
compounds consist of molecules that have three carbon In part (iv) the compound has four carbon 
atoms. 

(i) A compound that is oxidised to a ketone 

[1] 

 

 

(ii) A neutral sweet-smelling compound 

[1] 

 

 

(iii) An α-amino acid 

[1] 

 

 

(iv) A hydrocarbon that exhibits E- Z isomerism 

[1] 
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(c)(i) Arrange the following molecules in order of increasing acidity 

[1] 

ethanoic acid      ethanol      ethylamine      phenol 

 

least acidic ............................................................................................................................most acidic  
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(ii) Explain the difference in acid-base properties of ethylamine and phenol. 

[4] 

 

 

(Total 14) 

 

4. (a) 1-Chloropentane can be made by the free radical chlorination of pentane, in a similar way to 
the reaction of methane with chlorine. 

(i) Give the equation for the reaction of pentane with chlorine, showing the displayed formula of 
1-chloropentane as part of your answer. 

[1] 

 

 

(ii) The free radical reaction of pentane with chlorine gives other chlorinated organic products. Give 
the structural formula of the carbon-containing free radical that leads to the formation of 
2-chloropentane. 

[1] 

 

 

(b) Pentylbenzene can be produced by the reaction of 1-chloropentane and benzene in a 
Friedel-Crafts reaction. State the name of a catalyst that can be used in this reaction. 

[1] 
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(i) State what is seen when a few drops of phenylethanone are added to a solution of 
2,4-dinitrophenylhydrazine. 

[1] 
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(i) State the name of reagent R 

[1] 

 

 

(ii) State the name of reagent S 

[1] 

 

 

(iii) State the name of reagent T . 

[1] 

 

 

(iv) Give the displayed formula of the organic compound U. 

[1] 

 

 

 

 

(e) State and explain how the infrared spectrum of benzoic acid would differ from that of 
phenylmethanol. 

[2] 

 

(Total 12) 
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5. 
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At the end of the experiment Rhodri's yield of benzenecarboxylic acid was 1.45 g. 

(i) Suggest why Rhodri had to add sulfuric acid before recrystallising. 

[1] 

 

(ii) State why water is a suitable solvent for the recrystallisation. 

[1] 

 

(iii) Calculate the concentration, in mol dm -3, of the aqueous sodium hydroxide used. 

[2] 

 

(iv) The density of ethyl benzenecarboxylate is 1.06 g cm-3. Calculate how many moles of ethyl 
benzenecarboxylate were used. 

[2] 

 

(v) Calculate the percentage yield obtained by Rhodri. 

[2] 

 

(vi) Give a reason why the percentage yield was substantially lower than 100 %. 

[1] 

 

(Total 20) 
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6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(iii) Give another reaction of ethene that follows this type of mechanism. 

[1] 

 

(iv) Give a reason why the main product of the reaction between propene and water under similar 
conditions is propan-2-ol. 

[1] 
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(c) Propanone can react with hydrogen cyanide. 

(i) Classify the type of reaction taking place when propanone reacts in this way. 

[1] 

 

(ii) Draw the mechanism for this reaction 

[3] 

 

 

 

 

(Total 12) 
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