4.7 Electrophilic Substitutions on Aromatic Systems (Sg)



Multiple Bonds in Aromatic Compounds Do Not React Like Olefins

® aromatic 1t systems are also weak nucleophiles; electrophiles add to one of the double bonds

electrophilic substitution

® addition of the nucleophile to complete electrophilic addition results in loss of aromaticity
® instead, proton elimination results in substitution and re-establishes aromatic it system!
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Mechanism of Electrophilic Aromatic Substitutions (SeEAR)
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® 1t complex allows electrophile to find most favorable reaction path towards ¢ complex
® electrophilic substitution is regioselective: “most acidic” proton is replaced
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Simple Examples

e bromination
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e sulfonation and nitration
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Regioselectivity in Electrophilic Aromatic Substitutions

® regioselectivity in electrophilic substitutions is directed by previous substituents

Br—Br Br
& » + +
RO + FeCl; RO RO Br RO
Br

para meta ortho
major hone minor

| RO R% RCE)) R%) cO |
HCe 2 X CH S
] © S |
RHN RO - Br C| F
|G OREER G EE O R ORI O

® substituents with +M effect direct the electrophile into para (and ortho) positions
® substituents with +M effect increase electron density and reactivity towards electrophile
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Regioselectivity in Electrophilic Aromatic Substitutions

® regioselectivity in electrophilic substitutions is directed by previous substituents
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sulfonate nitro carboxylic esters carboxylic amides carboxylic acids carboxylates

® substituents with —M effect direct the electrophile into meta positions
® substituents with —M effect decrease electron density and reactivity towards electrophile
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Learning Outcomes

aromatic it systems are weak nucleophiles

electrophiles add to one of the double bonds

but subsequent nucleophile addition would result in loss of aromaticity
instead, loss of a proton results in substitution product

reaction is regioselective, directed by other substituents
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