Question 14" Give the general mechanism of electrophilic
aromaticSubstitution. B

. - (Annamalai BSe, 1980 : Banaras BSec, 1980 ; Jammu BSec, 7980 :
'\._,/ Madurai BSe, 1980 ; Delhi BSe, 1981 ; Jabalpur BSe, 1987 -
Madras BSe, 1981 ; Rajasthan BSe, 1981 ; Saugar BSe, 1987 :

Andhra BSe, 1982 ; Burdwan BSe, 1989 - Jabai BSe¢, 1982 ;
Panj(l-b BSC, 1982 - S’li!’"ji ]3SC, 1982) il ” .
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ANSWER. The electrophilic aromatic

nvolve the replacement of a hyd
electrophile.
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All electrophilic substitution reactions follow the same three
mechanism :

..step
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1ON PRODUCT

Question 15. Give the mechanism of nitration of benzene.

& g o———— s -
_ (Banaras BSc, 1980 ; Jabalpur BSc, 1980 ; Keralu BSET 1950
Manipur BSc, 1980 ; Madras BSe, 1980 5 Maharshi Dayanond 135

1980 ; Panjab BSc, 1980 ; Punjabi 13Sc, 1981 ; Andhre Ble, 1981 ,
Baroda BSc, 1981 ; Qulbarga BSc, 1981 ; Mwyuore [35c, 1951 5 Nag
pur BSc, 1981 ; Poona BSc, 1981 ; Osmania BSec, 1981 ; Sri Venkat
eswara BSec, 1981 ; Shivaji BSe, 1981 ; Quru Nanak Dev BSc, 1982

Himachal BSe, 1982 ; Madras BSec, 1982 ; Nagpur DBSe, 1982
Visva Bharte BSc, 1952

ANSWER. Benzene undergoes nitration when it is treated with

concentrated nitric acid in the presence of concentrated sulphuric
acid.

H2504 NOZ
+ HNo; —> [ + H0

BENZENE NITROBENZENE

Mechanism. Three steps are involved :

Step 1. Formation of the electrophile (NO,*).

+ - 4-
/ I{NO:; -L 2stO4 — NOz -+ 2HS()4 4= ‘."130
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—> H20 + N0y
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Step 2. The elent.rophlle nt@okq the bonvzono ring to give o { \/, .

e

bonium ion. , SV 270 —f £ /1 0w fde 3_‘{7};{ N
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BENIZENE 7\’\ 5
Step 3. Removal of proton gives nitrobenzene. O‘-~C‘owy;’>&>
oy Leonel
NO-= -1 Y
H504 ©/ + H.SO. I?‘W"\,f'?‘l sLJ’J:\%
da..w .

ot dhow tdotept C4fect

Question 16. Give the mechanism of bromination of

b’e ene. - . e -~ N Fa 9% Do ) RQD‘ 1930 g K‘“I"U’."N’fﬂ! I}AS":. ""1\‘():
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Question 16. Give the mechanism of bromination of
benzene.
‘ (Annamalai BSe, 1980 : Calicut BSe, 1980 ; Kurukhetra BSe, 1980 -
GQulbarga BSe, 1981 : Lucknow bSe, 1982 ; Utkal BSc, 1982)
ANS\.VEI_?.. Benzeno undergoes bromination when it is treated with
bromine in the presence of ferric bromide (FeBrs).

Br
O +wm s O+

BENZENE BROMOBENZENE

/

N

Mechanism. Three steps are involved : : '
Step 1. Formation of the electrophile (Br+).

+ -
Brm FeBrs, —P Br + Fedra

Step 2. The electrophile attacks the benzene ring to give a car-
bonium ion.

TN + ‘;‘
N N
(/] + Bl b O\B’
P o

BNZENE CARBONIULM ION

Step 3. Removal of proton gives bromobenzene.

H
+
Br FoBra Br
d:\_____’ ©/ + HBr 4 FeBr,

BROMOBENZENE

e
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CHLOROBENZENE

Question 18. Give the mechanism of sulphonation of

bepzene.
w (Bangalore BSe, 1980 ; Indore BSe, 1980, (uru Nanak Dev BB8e, 1981

Gulbarga BSe, 1981 ; Maharshi Dayanand ISe, 1981 3 l’tmfm, 1‘183.
1981 ; Udaipur BSe, 1981 ; Himachal BSe, 1982 ; Panjal BSe, 1982)

ANSWER. Benzene undergoes sulphonation when it is treated
with concentrated sulhpuric acid at 80"C or fuming sulphuric acid
(cone. HaSOy - SO4) at room temperature.

QONC. ;504

BO"C /‘_‘"‘ S O ] H
@ 4“’ LC >r
i | — BENZENE -
BENZEN FUMING %04 SULPHONIC ACID
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Me m. Three eteps are involved : N Ca¥

Step 1. Formation of the electrophile (*BO;H). It is formed 1,
interaciion of two sulphuric acid molecules or Ly pmmni

tion of SO,.

+ -
2H,80, — SO,H - HBSO, 4+ H,0
+ -
80, + H — BO.H

Step 2. The electrophile attacks thezb‘gnzene ring to give a
H i ( N
carbonium lon. ‘.(QVQB’ Roverai bl

+ H 1-S j/ca’ +4
64,\‘ o0 — O\S‘M* wati Adde

CARBONIUM ION /@ ) H

BENZENE

i . ., ABawrme

Step 3. Removal of proton gives benzenesulphonic acid. ¢
H b o % /\5 G

. con SOsH — teion

Osh3 —%:‘;* ©/ + H2SO0. dsdulp

BENZENE -~
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Question 19 Wrlte & note on : Friedel Crafis reaction,

&1.\\:\.‘ BNG, 1980 0 Mysnrs HS0, 1980 ; Sosgar B8, 180 3 Aligaeh,

VBT L Bhagalpee B8, 10815 Kurikshetra  BSc, 1981 5 Moo

e Daganand HNe, TONT . Rajosthan HSe, LON1 Anwamalas B8,

N 1 Bundalbhond HNe, 1982 | Qalsens BNa, 1982 Qarhal BS:.

N2 [ Iadore BNo, 1982 1 Moearws HNa, 1982 ; Pamgab HS8o, regr
Nhsenyre HNa, 108y, Nambalper HNG, 1982

ANNWER,

‘1\ L

\.

Tha }l\'i(\‘t\l-.(\,‘;\\f‘ﬂ reaction is of two Ly pea :
Friodel Qrafis Alkylation.

Thia involves the treatment of an
aromatio compound w

ith alkyl halides in the presonce of anhydrous

alumin]imn chlovide, The products are ALKYLBENZENES  Por
axample,
- _CH,
&ﬁ b CH Gl -l &ﬁ - RO
BENIENG TOLUE NE

Mechanism, Throo stops are involved -

. A.‘
Step 1. Formation of tho t\lmt.mplnlo ((‘.ll;).

N ot -
CHi(Cl  + T AICI, ~——» CH) + Alcl, A
t"“ o o
. . R m 2o, )
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Step 2. Th :
P N ."lecf‘:rophlle attacks the benzene ring to give a
carbonium ion. sr Fesnap g g
AP o R SR A ok 3"
' — By ¥, . o — ;
o 07 TR m”{“‘:sm““ R-MeceqH@,f&;z;é-a@
+ w—Cemple g * i +
“ + CHy —» Ct\'ﬂh )
7 }
BENZENE CARBONIUM ICN @ R
Step 3. Removal of proton gives toluene. == ;’,I
o
Le 3\
CH. Yaiciy N CHe
. : 3 —P (/ + HCI + A
} Fast =
M‘mcj 'TOLUENE
2 ' Drawbacks of Friedel-Crafts Alkylation
] oy . })/Polyalkylation is @ serious problem. Itis difficult to stop the reaction
3 : "y when one alkyl group has been introduced. Di- and tri-alkylbenzenes are
’ also formed.

served. For example, wher
the presence of AlCl;, thi

\_/(2) Rearrangement of alkyl groups 1is often ob
propylbenzene.

benzene is treated with n-propyl chloride in
product is isopropyl benzene rather than the expected n-

~CHa

poen) ' :
’ () + CHsCH:CH:CI = CH e
-/ 3

1SOPROPYLBENZENE

. o the Friedel-Crafts alkylation proceeds through carboniu
This is becaus o carbonium ion may undergo rearrangement to

i on intermediates, th e
' ;;)gr;n::able carbonium ion before electrophilic attack on an aroms!

compound.

. A~wlatinn. This involves the tre&tmeﬂf' of
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