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Expected Outcomes

In the completion of this chapter, student will have 

the ability to: 

- Compare and identify aromatic, antiaromatic and 
nonaromatic compounds



Contents

• Benzene structure

• Nomenclature

• Huckel's rule



Electrophilic Aromatic Substitution

• Benzene does not undergo addition reactions like other unsaturated

hydrocarbons, because addition would yield a product that is not

aromatic.

• Substitution of a hydrogen keeps the aromatic ring intact.

• There are five main examples of electrophilic aromatic substitution.

Background
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Electrophilic Aromatic substitution
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Five 

examples of 

electrophilic

aromatic 

substitution
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2- Loss of a proton to re-form the aromatic ring

1- Addition of the elcrtophile (E ) to form a carbocation

General Mechanism of Electrophilc Substitution Reaction
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Halogenation of Benzene

• Benzene’s  electrons participate as a Lewis 
base in reactions with Lewis acids

– Lewis acid:  electron pair acceptor

– Lewis base: electron pair donor

• The product is formed by loss of a proton, which 
is replaced by a halogen
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Bromination Reaction
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Chlorination Reaction

Iodination Reaction
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Electrophilic Aromatic Substitution

• Nitration and sulfonation introduce two different functional groups into the

aromatic ring.

• Nitration is especially useful because the nitro group can be reduced to

an NH2 group.

Nitration and Sulfonation
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Friedel-Crafts Alkylation
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Friedel-Crafts Acylation
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Orientation of Benzene



Substituent Effects in Substituted Aromatic Rings

A substituent present on an aromatic ring affects:

• the reactivity of the aromatic ring

• the orientation of the reaction



Substituents affect the reactivity of  the aromatic ring

Substituents may

• activate the ring, make it (much) more reactive 

than benzene or

• deactivate the ring, make it (much) less reactive 

than benzene



Substituents can be classified as:

• ortho- and para-directing activators, 

• ortho- and para-directing deactivators, and 

• meta-directing deactivators

Classification of Substituent Effect



The directing effects of the groups correlate 
with their relativities:

• All meta-directing groups are strongly 
deactivating

• Most ortho- and para-directing groups are 
activating

• Halogens are unique being ortho- and para-
directing but weakly deactivating



• Halogens, C=O, CN, and NO2 inductively 
withdraw electrons through s bond connected 
to ring



• Alkyl groups inductively donate electrons



Summary of Substituent Effects in Aromatic Substitution


