Noites, Mechanisms, dnd LAPIAnaLions . -
Question 13/ Explain why benzene wundergoes electroplulw
t;gnpé

subs n reactions whereas alkenes undergo addition
reacti

(Aligarh BSe, 1980 ; Panyab BSc, 1980 ; Punjabi BSec, 1980 :
Osmania BSec, 1981 ; Bangalore BSc, 1982 ; Aligarh BSc 1982)
ANSWER. Benzene and alkenos are susceptible to clectrophilic
attack because of their exposed = electrons. The first step in both

is the additon of an electrophile to an unsaturated carbon 1o give a
carbonium ion.

N, e

: C=C_ + E -—»p —ie—E
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Electrophilic additioon to an alkene
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“The special stabilising energy_(resond R Gar. (
be lost: Instead, the nucleophile removes & proto ‘

Bominm ion intermediate. The loss of proton all?iws the :leztr:}?s "
from the C—H bond to go back into the ring an ¢ reIl))r(:lruc be ;

aromatic system. Net change is the replacement ot 2 nyGrogen by

an electrophile.
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Nucleophile removes a proton from the garbonium .
jon intermediate from benzene to give the ’
» substitution product.

Questi;x;?./ Give the general mechanism of electrophilic

aro ubsta on.

—Annamalai BSc, 1980 ; Banaras BSc, 1980 ; Jammu BSc, 1980 : x
Madurai BSc, 1980; Delhi BSc, 1981 ; Jabalpur BSc, 1981 ;

Madras BSec, 1981 ; Rajasthan BSc, 1981 ; Saugar BSec, 1981 ;

Andhra BSc, 1982 ; Burdwan BSec, 1982 : Jabalpur BSc, 1982 :

Panjab BSc, 1982 : Shivaji BSc, 1982) . .

ANSWER. The electrophilic aromatic substitution
involve the re

electrophile.

reactions
placement of a hydrogen on an aromatic ring with an

-

H ‘ caTALYST ¢ N E
4 E—Nu —» | P + H—Nu | 0

SUBSTITUTION
PRODUCT

R+,

All electrophilic substitution reactions follow the. b three-st,ép _
mechanism : .
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Step 1. Formation of an electrophile.

—3% E + Nu-carauwst]

E—Nu <+ CATALYST
Step 2. Thé electrophile attacks the aromatic ring to give a car-
bonium ion.
| H
d‘}‘\g’_ B @\E
BENZENE CARBONIUM IGN

Note. | The intermediate carbonium ion_ is- resonance stabilised. It
is a hybrid of the following structures : ’

+ H H ‘ H
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+ +

Step 3. Removal of proton gives the product.

H |
R /\ ; |
(j;E Nu—-‘ cATALYST4’| @ 4+ H—Nu + |cAaTALYST |

SUBSTITUTION

CARBON!UM
ION

PRODUCT
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