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  EAS 

 Electrophilic Aromatic Substitution  

 Electrophilic : Electron loving ( +, δ+) 

 Aromatic :  ( Cyclic , planar, conjugated, following Hackle's 

rule)             Benzene 

 Substitution : Replacement of a proton with E group. 

 

Background 



General reaction 



Why Substitution Not addition?  



The Pi Bonds are far more stable in Benzene than in 

alkene ( Resonance effect)  

 

Why Substitution Not addition?  





General Mechanism 



General Mechanism 



Homework 



 



Halogenation 

 In halogenation, benzene reacts with Cl2 or Br2 in the presence of a 
Lewis acid catalyst, such as FeCl3 or FeBr3, to give the aryl halides 
chlorobenzene or bromobenzene respectively. 

 Analogous reactions with I2 and F2 are not synthetically useful 
because I2 is too unreactive and F2 reacts too violently. 



Halogenation Mechanism 



Halogenation Mechanism 



Halogenation Mechanism 



Halogenation Mechanism 
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Nitration and Sulfonation 





Friedel Crafts-alkylation 

• In Friedel-Crafts alkylation, treatment of benzene with an alkyl 
halide and a Lewis acid (AlCl3) forms an alkyl benzene. 



Friedel Crafts-aclyation 

 In Friedel-Crafts acylation, a benzene ring is treated with an acid 
chloride (RCOCl) and AlCl3 to form a ketone. 

 Because the new group bonded to the benzene ring is called an 
acyl group, the transfer of an acyl group from one atom to 
another is an acylation. 



Homework 



Mechanism 



Mechanism 



Mechanism 



Limitation in Friedel Crafts-alkylation 

[1] Vinyl halides and aryl halides do not undergo Friedel-Crafts alkylation. 



Limitation in Friedel Crafts-alkylation 

[2] Rearrangements can occur. 





Homework 



•Treatment of benzene with an alkyl halide and AlCl3 places an 
electron-donor R group on the ring. Since R groups activate the ring, 
the alkylated product (C6H5R) is now more reactive than benzene 
itself towards further substitution, and it reacts again with RCl to 
give products of polyalkylation. 

Limitation in Friedel Crafts-alkylation 



Limitation in Friedel Crafts-alkylation 

• A benzene ring deactivated by strong electron-withdrawing 

groups (i.e. any of the meta directors) is not electron rich 

enough to undergo Friedel-Crafts reactions. 



•Friedel-Crafts reactions also do not occur with NH2 groups 
because the complex that forms between the NH2 group and 
the AlCl3 catalyst deactivates the ring towards Friedel-Crafts 
reactions. 

Limitation in Friedel Crafts-alkylation 



Substituted Benzene (Directing Groups) 



Directing Groups 



Directing Groups 



Homework 



Directing Groups 
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Directing Groups 





Limitations in EAS 

 Benzene rings activated by strong electron-donating groups—
OH, NH2, and their derivatives (OR, NHR, and NR2)—undergo 
polyhalogenation when treated with X2 and FeX3. 



Homework 



 When the directing effects of two groups reinforce, the new 
substituent is located on the position directed by both groups. 

Disubstituted Benzene 



 If the directing effects of two groups oppose each other, the 
more powerful activator “wins out”. 

Disubstituted Benzene 



 No substitution occurs between two meta substituents because 
of crowding. 

Disubstituted Benzene 





Summary 
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