143

ECTROPHILIC SUBSTITUTION
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1. Formation of nitronium ion :
When only nitric acid is used the nitration is Ve

g : Y Slow

that H,SO‘ I8 reacting with nitric acid rather ha, Wit | igeg

15 126 ™
reaction of HNO, and H,S0, can be written ag "0 The

t 1
HONO, + 2H2804 ;:: NO2 + H’() 1 ‘)' '?J ).4
Nitronium ion

The nitronium ion is well known, existing in salis o), as nit

+ 1y n|||,“”

perchlorate NO',, CIO, and nitronium fluorate NO' )
those nitronium salts (in solvents like nitromethane o 4 b,
been found lo nitrate aromatic compountds smoothly |, vield \was
also good al room temperature. This confismes 1} af Aitrenium ,.,,,":jf
fesponsibie for nitration, Instead of H,80, other strong acids ik, 1)y,
1

HF and FB, have also been found to liberate NO, ion from nitric aciq

2. Reaction of nitronium ion with benzene -

NO, ion, which is the electrophilic particle actually aftacks e
benzene ring. This reaction is simply an acid-base reaction / ., | Oimplex
1s formed. It is a carbonium lon. We find that the carboniun, 61 Can he
fepresented by three resonaling structures |, 11 and 111, These diffs
only in the position of double bonds and positive charge

,v:lH'IHHv: 0l

(5 1 'il, h‘l‘h;

() FH NO, H, NO, H /N() T NO

-

‘ % “@f Jf o (+])

i I

' m“”””““"“lmonmce hybrid of these three sliuciuies
Tlm” means fhat the positive charge is not localised on one ml"“'l'
- Hine | over the molecule. Sometimes the Nybr!

MONM lon (step 2) Is more difficult @ sep

1) o
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3. HALOGENATION

Halogenation (chlorination and bromination) takes place iy the
presence of Lewis acids such as ZnCl,, FeCl,, FeBr,, AICI,, AIBr., ot
Chiorination can be taken as an illustration for halogenation The
practise is to add to the reaction mixture some iron filings which are
converted by chlorine into ferric chloride. Ferric chloride acts as catalys
The function of the catalyst is to induce a small degree of polarization in

the halogen molecule. The sequence of reaction is illustrated below

1. Generation of electrophile
C'Z . 4 FeCl3 ;g;f:::rt?‘ FBCI; + CI'

This step is an acid-base equilibrium. The ferric chloride (or any other
catalyst) attaches itself to a chlorine molecule to from the FeCl, ion and
a positive chlorine ion.

2, Formation of ¢ - complex

-
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transfer 10 yield the final product

R L (o
% Fast N
+ FeCl, — || e, FeCl, + HCl

aIEDEL - CRAFT'S ALKYLATION .
"n.ction involves the introduction of an alkyl group (R*) into
sane fing by using an alky! chloride (RCI) and a Lewis acid as
The usual catalyst is anhydrous aluminium chloride. The
MlCrafts’ alkylation is complicated affair. It can proceed by two
lsms. We shall discuss the mechanisam which will fit into the
m of elctrophilic aromatic substitution

: Moutlon of electrophile

R-Cl+AICI, o R* & AICI, ;

Alkyl carbonium ion Sk T,
Alkyl halides, alchohols, esters, olefins aldehydes and ketones
Bay be useéd as alkylating agents

3 Formation of carbonium ion (o -~ complex)

\

& ,

- {

:_ s 7 Slow
R ¢+ l |—

Transfer of proton to yield the final product

B .
E A Fast
: + AICY,” — + AICI,+ HCI

mechanism :
certain cases, the actual attacking reagent may not be a free

um ion. On the other hand, the attack may be brought
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