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BENZENE PROTECTS ITS AROMATICITY

Electrophilic Substitution of Benzene




Why Substitution? A
The Prime Directive of Benzene
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Addition > Aromaticity lost Substitution =
(sp?® carbons formed) Aromatic ring restored




The Five Output Manifestations A

One universal engine, five distinct targets.
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The Threat Matrix: Reaction Conditions A
Generating the active electrophile (E*) is the required trigger.

Catalyst / Conditions | Active Electrophile (E*)

Nitration conc. HNO, + conc. H,SO, Heat NO,*
Halogenation Cl, Anhydrous FeCl, or AIClI, Cl*
Sulphonation Fuming H,SO, (Oleum) Heat SO.H* /SO,
F-C Alkylation R-Cl Anhydrous AICI, R*

F-C Acylation RCOCI Anhydrous AICI, RCO*




The Universal Engine: General Mechanism T‘%

1. Generate Electrophile 2. Electrophile Attacks © Ring 3. Aromaticity Restored

=
E-Nu + Lewis Acid — E* + Nu-LewisAcid" - © ‘ ‘ B ‘ - @

Brief loss of aromatic
stability (sp® carbon)
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Exam Reality & Synthesis

1\ The Friedel-Crafts Carbocation Trap
| Benzene reacts with 1-chloropropane in the presence of AlCl;. What is the product?
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n-propyl benzene isopropyl benzene

Because the R* electrophile is a carbocation, it will undergo rearrangement to
a more stable secondary carbocation before attacking the fortress!

Key Takeaways

1. Benzene's primary goal is always the restoration of aromaticity.
2. Despite 5 different names and reagents, EAS is just one universal 3-step mechanism.
3. The temporary o-complex is the only moment the fortress drops its shields (sp3 carbon).
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