Alcohols & Esters 3.5

1.  Ethanol and propene have similar molecular masses but widely different boiling points.

(a) What are the boiling points of ethanol and propene?
(b) Explain why molecular masses are significant when comparing boiling points.
(c) Explain why ethanol has a much higher boiling point than propene.

2. Methanol is completely miscible with water in all proportions whilst pentanol is completely
immisciblein water.

(a) Explain what is meant by the term immiscible.
(b) Explain why methanol is miscible in water whilst pentanol is immiscible.

3.  Name the alcohols which will be produced in the following reactions. Where two alcohols
can be formed in a reaction be sure to name both.

(a) chloromethane reacted with aqueous sodium hydroxide

(b) acid catalysed addition of water to propene.

(c) 2 chlorobutane reacted with aqueous sodium hydroxide.
(d) acid catalysed addition of water to but-2-ene.

(e) 2 iodopentane reacted with aqueous sodium hydroxide.

(f) acid catalysed addition of water to pent-2-ene.

4. Esters are the products of a condensation reaction between an alcohol and a carboxylic
acid. Define a condensation reaction.

5.  Ineach of the questions below, draw extended structural formula of the ester produced on
condensation, also name the ester.
(a) Propanol and ethanoicacid (b) Ethanol and propanoic acid
(c) Butanoic acid and ethanol ~ (d) Methanol and ethanoic acid

6. From the structural formulae below name the ester. It may be easier to draw out the
extended structural formulae before trying to name the ester

@ CH,COOCH,CH,CH, () CH,;COOCH,CH,CH,CH,
() CH,00CCH,CH, (d CH,CH,CH,00CCH,CH,

7.  When CoH5COCl is reacted with ethanol an ester and white fumes are produced.

(a) Name the ester produced in the above reaction.
(b) Suggest what the white fumes produced in the reaction are.
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Ethers 3.6

1. Name the following ethers.

(a) CH3OCH3 (b) CH3OC2H5
(C) C3H7OC2H5 (d) C4H90C2H5
(C) C4H90C4H9 (f) C3H7OC4H9

2.  Dimethyl ether, a substance now known as methoxymethane, was formerly used as an
anaesthetic. Although it was a useful anaesthetic it suffered from two major problems.
A itwasextremely volatile and flammable
B  if notstored properly it formed an unstable explosive susbstance
Perhaps surprisingly dimethyl ether was miscible with water.

(a) Give the molecular formula of dimethyl ether.

(b) Give a balanced equation for the combustion of dimethyl ether.

(c) Explain why improper storage of ethers can lead to formation of unstable explosive
substances. '

(d) Draw the shape of a molecule of dimethyl ether.

(e) Use your answer to part (d) to explain why dimethyl ether is miscible with water.

3.  Ethers can be formed by nucleophilic substitution reactions of alkoxide ions with
halogenoalkanes. An example of this is the reaction of sodium ethoxide with
1-chloropropane.

(a) What is the ionic formula of sodium ethoxide?

(b) Explain why ethoxide ions can act as nucleophiles.

(c) Explain, in terms of electronegativity, why 1-chloropropane is susceptible to nucleohilic
attack.

(d) Name the ether produced when 1-chloropropane is reacted with sodium ethoxide.
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