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Electrophilic Aromatic Substitution 
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General Mechanism of Electrophilic 

Aromatic Substitution 

Step 1: Attack on the electrophile forms the resonance 
stabilized carbocation.  

Step 2: Loss of a proton gives the substitution product.  
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Energy Diagram for Electrophilic Aromatic Substitution 
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Halogenation 
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Bromination Mechanism 
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Chlorination Mechanism 
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Ù Chlorination requires AlCl 3/FeCl 3  
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Nitration and sulfonation 
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Nitration Mechanism 
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Sulfonation Mechanism 
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Sulfonation  
11 

ÎThe sulfonation of an aromatic ring is reversible.  

+H2O 
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Friedel - Crafts Alkylation  
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Alkylation Mechanism  

13 

1. Methyl and 1  ̄Alkyls  

2. 2  ̄and 3  ̄Alkyls  
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Alkylation Mechanism  
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Limitations of the Friedel - Crafts Alkylation  
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1. The halide leaving group must be attached to an 
sp3 hybridized carbon  
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Limitations of the Friedel - Crafts Alkylation  
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2. Rearrangement can occur  
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Mechanism with Rearrangement  
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Other Carbocations in FriedelĒCrafts 
Alkylation 
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Friedel - Crafts Acylation  
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Mechanism of Friedel - Crafts Acylation  
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Intramolecular FriedelĒCrafts Reactions 

21 

M. Daoudi 



2/2/2018 

22 

Substituent Effects in Aromatic Rings   
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No Reaction 
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Substituent Effects in Aromatic Rings  
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Inductive  Effects 
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Resonance  Effects 
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Inductive and Resonance  Effects 
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