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                                                                     WORKSHEET 20 

School: Ba Sangam College             Year: 13 

Subject: Chemistry              Name:  

Strand 4 - Materials 

Sub strand 4.2- Organic Chemistry 

Content Learning Outcome -State the general formula of esters and name them using IUPAC 

nomenclature. 

-Describe the physical properties of esters. 

-Describe methods of ester preparation and write reaction equations 

for these reactions. 

Esters 

A carboxylic acid contains the -COOH group, and 

in an ester, the hydrogen in this group is replaced 

by a hydrocarbon group. 

 

Example: Ethyl ethanoate 

In ethyl ethanoate, the hydrogen in the -COOH 

group in carboxylic acid has been replaced by an 

ethyl group. 

 

Physical Properties of Esters 

1. Boiling point 

The small esters have boiling points similar to those 

of aldehydes and ketones with the same number of 

carbon atoms. 

Like aldehydes and ketones, they are polar 

molecules and so have dipole dipole interactions. 

However, they do not form hydrogen bonds, and so 

their boiling points are not high when compared to 

carboxylic acids with the same number of carbon 

atoms. 

2. Solubility in water 

The small esters are fairly soluble in water but 

solubility falls with increasing chain length. 

 

The reason for the solubility in water is that esters 

can form hydrogen bonds with water molecules 

(even though they cannot form hydrogen bonds 

with themselves).  

Slightly positive hydrogen atoms in a water 

molecule are sufficiently attracted to the lone pair 

of electrons on the oxygen atoms of an ester, 

forming hydrogen bonds. 

 

As chain length increases, the hydrocarbon part of 

the ester molecules start to get in the way. By 

forcing themselves between water molecules, they 

break the relatively strong hydrogen bonds between 

water molecules. This decreases the solubility of 

esters. 
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Preparation of Esters 

a. Making esters using carboxylic acids 

Esters are produced when carboxylic acids are 

heated with alcohols in the presence of an acid 

catalyst. The catalyst is usually concentrated 

sulphuric acid. The esterification reaction is both 

slow and reversible. 

 

b. Making esters using acyl chlorides 

If an acyl chloride is added to an alcohol, a 

vigorous reaction occurs (even at room 

temperature) producing an ester and clouds of 

steamy acidic fumes of hydrogen chloride. 

Example 

When the liquid ethanoyl chloride is added to 

ethanol, a burst of hydrogen chloride is produced 

together with the ester ethyl ethanoate. 

 

c. Making esters using acid anhydrides 

Alcohols can be reacted with acid anhydrides to 

give esters. The reactions are slower than the 

corresponding reactions of alcohol with acyl 

chlorides. 

In this case, usually the mixture needs to be warmed 

to increase the rate of the reaction. 

Example 

When methanol reacts with ethanoic anhydride, a 

mixture of methyl ethanoate and ethanoic acid is 

formed. The reaction is slow at room temperature 

and the reaction rate increases upon warming. There 

is no visible change in the colourless liquids. 

 

Reactions of Esters 

1. Hydrolysis using acids 

Hydrolysis means reacting with water. The reaction 

with pure water is so slow that it is never used. The 

reaction is catalysed by dilute acids such as 

hydrochloric acid or sulphuric acid. Thus, for the 

acid hydrolysis of esters, the ester is heated under 

reflux with a dilute acid. 

Example 

Ethyl methanoate is heated under reflux with dilute 

sulphuric acid. The ester reacts with the water 

present to produce methanoic acid and ethanol. 

 

 

 

2. Hydrolysis using alkali 

This is the most common way of hydrolysing esters. 

The ester is heated under reflux with a dilute alkali, 

such as sodium hydroxide solution. 

Note: 

The advantages of alkali hydrolysis over an acid 

hydrolysis are: 

1. The reactions are one-way rather than reversible. 

2. The products are easier to separate. 
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Exercise 

1. Complete the table below which shows the 

names and general formula of some carboxylic acid 

derivatives. 

2. Complete the table below which shows the 

names and structures of some carboxylic acid 

derivatives. 
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3. Complete and balance the following   reaction 

equations. 

 

4. With the help of reaction equations, explain how 

the organic compound ethyl ethanoate can be made 

by using ethanoic anhydride and ethanol. 

_________________________________________

_________________________________________

_________________________________________

_________________________________________

_________________________________________

_________________________________________

_________________________________________ 

5. Name the following organic compounds. 

 

 

 

 

Additional Notes 
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