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IV Aromatic Hydrocarbons 10 Lectures
Aromaticity: Huckel’s rule, aromatic/anti-aromatic/non-aromatic character of

arenes, cyclic carbocations/carbanions and heterocyclic compounds with suitable

examples.
Electrophilic aromatic substitution: Halogenation, Nitration, Sulphonation and

Friedel-Craft’s alkylation/acylation with their mechanism. Directing effects of
mono-functional groups.

Coverage:
1. The Friedel-Crafts Alkylation Reaction



The Friedel-Crafts Alkylation Reaction

Mechanism: Cl
CH.CHCH, + AICl, — CH CHCH, AICI,
e Aromatic substitution of a R* for H
* Aluminum chloride promotes the @ CH,CHCH; AICI
formation of the carbocation
e  Wheland intermediate forms l
("H, il
CHCH
AlCI,

CH

CHCH,
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Limitations of the Friedel-Crafts Alkylation

* Only alkyl halides can be used (F, Cl, I, Br)

* Aryl halides and vinylic halides do not react (their carbocations are too
hard to form)

*  Will not work with rings containing an amino group substituent or a
strongly electron-withdrawing group

¥
|

_ AICI ,_ , f + - "
© + BN — NO reaction where Y = —NR,;,—NO,, —CN,

— SOzH, —CHO, — COCHj,

— CO,H,— CO,CH,
(—NH,, —NHR,—NR,)

Cl
| 2l . =_=m
An aryl halide A vinylic halide

NOT reactive
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Control Problems

* Multiple alkylations can occur because the first alkylation is activating
C(CHy)4 C(CHjy)4

AlCl4

C(CHay)s

Major Minor
product product
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Carbocation Rearrangements During Alkylation

* Similar to those that occur during electrophilic additions to alkenes
e Can involve H or alkyl shifts

CH H,C ‘('l{:
d : A /\ [l ( (‘}l /- (
N g N _CHCH,CH, /\/(H.(H‘(H(HM/ 14 (| _AICl; P CH,CH,
kJ | \\J .\/‘ N H.C CH,CI X
Benzene sec-Butylbenzene Butylbenzene Benzene 1-Chloro-2,2- (1,1-Dimethylpropyl)benzene
(65%) (35%) dimethylpropane
11\ /H u\ /H u\ /_H ﬁl | HC CH, CH,4
A a 3 1 2 M >“ -‘* \ /
H/(\('/(\(‘\/H Hvdride shift H/(,\(W/(.\C/H . (‘/(\(.‘/H Alks ‘._"Ll_ /(H\\ /(‘”
N, T PN A % i = A
H H gy H HH H _ H o X
Primary butyl Secondary butyl 1° carbocation 3° carbocation
carbocation carbocation
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Thank You
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