Experiment 5.4.1d – the reactions of arenes
!! Wear eye protection correctly throughout the experiment

!! Avoid inhaling any vapours
!! Methylbenzene and methoxybenzene are highly flammable

In this experiment we shall be looking at two arenes, methylbenzene and methoxybenzene:
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All the reactions that you will see are of the benzene ring. One representation of a benzene ring shows it containing three double bonds. You should first compare the reactions you see with those of the alkenes which you saw last year. You should also compare the two sets of reactions. Try to work out what effect the presence of the oxygen atom in the methoxybenzene has on the reactivity of the molecule compared to the methylbenzene.

Method for methylbenzene

1 Combustion

Put about half a centimetre depth of methylbenzene in a boiling tube and stopper it. Use this for all the groups to obtain their samples for burning. Obtain a small sample on a combustion spoon and set fire to it using a blue Bunsen flame. When it lights take it out of the Bunsen flame so you can see the flame clearly.
Describe the combustion as fully as you can. This type of combustion is typical of arenes or other compounds with a high carbon to hydrogen ratio.

2 Oxidation

Make a mixture of about five drops of 0.01 M potassium manganate(VII) solution and five drops of 0.5 M sulfuric acid in a test tube. Add two drops of methylbenzene and shake the mixture. Are there any signs of reaction?
Remember that the rapid decolourisation of acidified potassium manganate(VII) is used as a test for alkenes.
3 With bromine
To around 1 cm3 of 2% bromine (CARE!) in an inert solvent add three drops of methylbenzene. Shake the mixture and describe any changes.
How does this compare with the reaction of an alkene with bromine?

4 With concentrated sulfuric acid

To around 1 cm3 of concentrated sulfuric acid (CARE!) in a dry test tube add about 0.5 cm3 of methylbenzene. Shake the mixture. Are there any signs of reactions? Do the two liquids mix?
Method for methoxybenzene

1 With bromine

To around 1 cm3 of 2% bromine (CARE!) in an inert solvent add three drops of methoxybenzene. Shake the mixture and describe any changes.

How does this compare with the reaction of methylbenzene with bromine?

2 With concentrated sulfuric acid

To 0.5 cm3 of methoxybenzene in a dry test tube add 1 cm3 of concentrated sulfuric acid (CARE!). Shake the mixture gently. Are there any signs of reactions? Do the two liquids mix? Now cautiously add about 5 cm3 of distilled water. Describe any changes.
3. The Friedel-Crafts reaction

Use a fume cupboard for this reaction. Put 1 cm3 of methoxybenzene in a dry test tube and add a small spatula measure (or small lump) of anhydrous aluminium chloride (CARE!). Now add 1 cm3 of 2-chloro-2-methylpropane. If nothing happens warm gently in a hot water bath. Describe the reaction which takes place.
4. With concentrated nitric acid

Put 1 cm3 of distilled water in a test tube followed by 1 cm3 of concentrated nitric acid (CARE!). Now add three drops of methoxybenzene and warm in a water bath. Are there any signs of reaction? You may see the products more clearly when you empty the contents of the test tube into the sink.
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