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Types of Organic Reactions
An Overview
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• Chemistry owes its existence as a science to chemical

change; the conversion of one substance into another.

• There are a diversity of organic reactions that find

application in industry whose outcome is controlled by the

functional groups of the reacting molecules.

• Their diversity, not withstanding, organic reactions can be

broadly classified into three categories:

(i) Substitution reactions

(ii) Elimination reactions

(iii) Addition reactions

• We will briefly look at each of these categories of

reactions to illustrate their defining features.



Substitution Reactions
An Overview
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• Substitution reactions involve replacing a portion of a

molecule (functional group) with another portion, that is, a

reaction in which one atom or group of atoms is replaced

by another atom or group of atoms.

•Hypothetically, a substitution reaction can be illustrated

with the equation below:

A-B + C → A-C + B

• In this reaction C replaces B by bonding with A.

• Industrially, substitution reactions can be cited in the

traditional manufacture of soap from animal fat or plant

oil, in which a triglyceride (ester of glycerol) is broken

down with an alkali (NaOH or KOH).

•As a result of this common reaction, base hydrolysis of

esters is referred to as a saponification (soap formation)

reaction.



Substitution Reactions
The Saponification Reaction
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• The industrial production of soap effectively amounts to

replacing a glyceryl group with an hydroxide group.



Substitution Reactions
Synthesis of Aspirin
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•Aspirin has been used as a pain reliever for ages.

•Another industrial illustration of a substitution reaction is

the synthesis of aspirin whereby a salicyloyl group

replaces an acetyl group.

Willow tree.



Elimination Reactions
An Overview

6

• An elimination reaction involves removal of two atoms or

groups from the same molecule. In many such reactions,

two atoms are lost from adjacent carbon atoms to form a

new double (or triple) bond.

•Hypothetically, an elimination reaction can be illustrated

with the equation below:

• In an elimination reaction, a neutral molecule is extruded

from a substrate.

• Industrially, elimination reactions are applied in the

production of alkenes for polymerization in the

manufacture of plastics.

C C

A B

C C + A-B



Elimination Reactions
Industrial Production of Ethene
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• For example, in the petroleum industry, the industrial

production of ethene for conversion to polyethene is

achieved by “cracking” or pyrolysis of ethane at high

temperature.

•Ethene is produced on an industrial scale by

dehydrogenation of ethane. Both these reactions involve

the b-elimination of H2.

• The ethene produced can also be used in the manufacture

of industrial alcohol (ethanol).



Addition Reactions
An Overview
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• An addition reaction involves combining two substances

to form a single compound.

•Very often, the organic compound to which the addition

takes place contains either a double or a triple bond.

•Hypothetically, addition reactions can be illustrated with

the equation below:

• In the course of the addition reaction, pi-bonds are broken

and sigma-bonds are formed between the reagent and the

atoms in the multiple bond.

•Addition reactions are characteristic of unsaturated

compounds (alkenes and alkynes).

C C

A B

C C + A-B



Addition Reactions
Hardening of Oils
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• Industrially, the application of this type of reaction is best

exemplified in the catalytic hydrogenation of the

unsaturated triglycerides present in vegetable oils (double

bonds present) in the manufacture of saturated fats.

• This process, commonly referred to as “hardening of

oils”, is illustrated by the hydrogenation of glyceryl

trioleate to glyceryl tristearate.
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Glyceryl tristearate (mp 55 oC)

(present in olive, palm, corn and peanut oil) (present in beef tallow)
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Ni catalyst
     heat



Addition Reactions
Manufacture of Industrial Ethanol
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• Another example of addition reactions is the manufacture

of industrial ethanol (C2H5OH) from ethene.

•This is effected through an acid catalysed hydration

(addition of a water molecule) of ethene to generate

ethanol.

• Note that the ethanol generated from fermentation of

grains is for the production of alcoholic beverages (the

ethanol content is low) rather than industrial alcohol (used

for industrial purposes).

• . In the course of your study of organic chemistry, you will

meet diverse reactions that fall in all three categories of

reactions.

CH2=CH2      +      H2O                                 C2H5OH

Ethene from 
cracked petroleum

300 oC, 60 Atm

H3PO4



Practice Questions
Types of Organic Reactions
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(1) Suggest how ethane can be converted to ethanol.

(2) Classify the following reactions of cyclopropane into

either substitution, elimination or addition reactions.


