
Amino groups and alcohol groups can be acetylated to 
“protect” the ortho positions from EAS and favor addition at 
the para position. It also reduces the chance of multiple 
additions. The following are the steps in the process: 

1. The amino or alcohol group is first acetylated using 
acetyl chloride in base (usually pyridine). 

2. The desired EAS reaction is carried out (to achieve 
para- addition) 

3. The acetyl group is hydrolyzed under acidic 
conditions. 

Protecting groups 



Protecting 
groups 



Blocking groups can be to favor addition at one position (ortho) - in lieu of an 
otherwise more favored addition location (para). Sometimes protecting and 
blocking groups are used together. The general blocking steps in the process are: 

1.  Add the sulfonic acid group using fuming sulfuric acid. 

2.  Carry out the desired EAS reaction (reaction may take longer and require 
more heat than when adding to the para- position). 

3.  Remove the sulfonic acid group with sulfuric acid in water, followed by a basic 
workup. 

For example, o-nitroacetanilide may be synthesized by blocking the para- position 
with a sulfonic acid group: 

Blocking groups 



•  We now know two different ways to introduce an alkyl group on a 
benzene ring: 

1.  A one-step method using Friedel–Crafts alkylation. 
2.  A two-step method using Friedel–Crafts acylation to form a ketone, 

followed by reduction. 

Synthesis of Alkyl Benzenes 



Synthesis of Benzene Derivatives 



•  Arenes containing 
at least one 
benzylic C–H bond 
are oxidized with 
KMnO4 to benzoic 
acid.  

•  Substrates with more 
than one alkyl group are 
oxidized to dicarboxylic 
acids.  

•  Compounds without a 
benzylic hydrogen are 
inert to oxidation. 

Oxidation of Alkyl Benzenes 



•  Ketones formed as products of Friedel–Crafts acylation can be reduced 
to alkyl benzenes by two different methods: 

1.  The Clemmensen reduction—uses zinc and mercury in the presence 
of strong acid. 

2.  The Wolff–Kishner reduction—uses hydrazine (NH2NH2) and strong 
base (KOH). 

Reduction of Acyl Benzenes 



•  We now know two different ways to introduce an alkyl group on a 
benzene ring: 

1.  A one-step method using Friedel–Crafts alkylation. 
2.  A two-step method using Friedel–Crafts acylation to form a ketone, 

followed by reduction. 

Synthesis of Alkyl Benzenes 



•  Although the two-step method seems more cumbersome, it must be used 
to synthesize many alkyl benzenes when Friedel–Crafts alkylation could 
lead to rearrangements and/or multiple alkylations. 

Synthesis of Alkyl Benzenes 

1,4-diisopropylbenzene
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Multistep Synthesis 
•  Suggest a synthesis of p-sulfobenzoic acid from benzene. 

COOH

HO3S

NH2

•  Suggest a synthesis of p-sulfobenzoic acid from benzene. 



Friedel-Crafts Acylation and via an Anhydride 
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Friedel-Crafts Synthesis of 
alpha-tetralone  


