Experiment 5.4.2b – the reactions of amines

!! Wear eye protection correctly throughout the experiment

!! Butylamine is highly flammable and corrosive

!! Use a fume cupboard for butylamine experiments

In this experiment we shall compare the reactions of three substances: ammonia, NH3; butylamine, CH3CH2CH2CH2NH2 and ethyl 4-aminobenzoate:
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Ammonia is the starting point for all the amines. Amines are ammonia molecules in which one or more of the hydrogen atoms have been replaced by other groups. If you understand the chemistry of ammonia you should be able to work out the reactions of the amines. Butylamine is an alkylamine – it is an ammonia molecule with one of the hydrogen atoms replaced by an alkyl group. Ethyl 4-aminobenzoate is an arylamine – the nitrogen atom is directly attached to a benzene ring.

1 Solubility and pH

Ammonia is a gas which is highly soluble in water (at room temperature, water dissolves around 700 times its own volume of ammonia gas). You will be using a 1 M solution of ammonia. Add a few drops of full-range indicator and note down its pH.

Using ten drops of butylamine or a small spatula measure of ethyl 4-aminobenzoate try to dissolve them both in 10cm3 of distilled water in boiling tubes. Warm if necessary. Add a few drops of full-range indicator to each in order to determine the pH of each.

Use your knowledge of intermolecular forces to explain the solubility of each of the compounds.

Use acid-base theory to try and explain the pH of each of the compound solutions.

2 Formation of salts

Add 2 cm3 of ammonia solution, 3 drops of butylamine or a small spatula measure of ethyl 4-aminobenzoate to separate 10 cm3 volumes of 2 M hydrochloric acid in boiling tubes. You may have to warm the arylamine to help it dissolve.

Did the solutions form more or less easily than they did with the water in part 1? Try to explain any difference.

Smell the contents of each test tube very cautiously. What do you notice?

3 Reaction with copper(II) sulfate solution

Use the same small quantities of compounds as you used in part 2. Add these separately to 5 cm3 portions of 0.1 M copper(II) sulfate in boiling tubes. You will have to warm the arylamine.

This is used as a test for amines. What do you observe?

4 Nucleophilic reactions of amines with acyl chlorides

Your teacher may demonstrate these reactions to you or you will find video of them on the Practical Chemistry 2009 DVD.
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