
Dr. Dipika Narula
Assistant Professor (Chemistry)

School of Basic & Applied Sciences

Maharaja Agrasen University, Baddi

Subject: Reaction Mechanisms-II

Subject Code: MCHE-203

(M.Sc. Chemistry IInd Sem)



Why do aromatic compounds undergo

electrophilic substitution?

• Because of their delocalized pi electron system, which makes them

electron-rich and therefore very attractive to electron-deficient species

(electrophiles), aromatic compounds undergo electrophilic substitution.

• Rather than breaking their stable aromatic structure through addition

reactions, they prefer to react with electrophiles by substituting a hydrogen

atom on the ring.



Basic reaction in Aromatic Electrophilic Substitution (AES)

Aromatic Electrophilic Substitution (AES) Reaction



ARENIUM ION MECHANISM OF AES REACTIONS 

STEP I: Attack of electrophile onto the pi electrons of the

benzene ring to form an intermediate resonance stabilized

carbocation intermediate (σ-complex)

STEP II: Rearrangement and departure of leaving group (electrofuge)

Carbocation (σ-complex)  



ENERGY PROFILE DIAGRAM





Chlorination

Nitration

Sulfonation

Friedel-Crafts Alkylation

Friedel Crafts Acylation

Common Aromatic Electrophilic Substitution (AES) Reactions





ACTIVATING AND DEACTIVATING GROUPS IN AES REACTIONS

• In essence, the reactivity of the aromatic ring is greatly influenced by electron-

donating (ACTIVATING GROUPS) groups attached to it, which can direct

the incoming electrophile to specific positions (ORTHO or PARA) on the

ring.

• DEACTIVATING GROUPS or withdrawing groups attached to benzene ring

can direct the incoming electrophile to specific position (META) on the ring.





• Other factors affecting aromatic electrophilic substitution

include:

 Nature of the electrophile

 Presence and position of substituents on the aromatic ring

 Stability of the intermediate carbocation formed during the

reaction

Reaction conditions (solvent, temperature, catalyst).






