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The retention of benzene nuoleus in the product confers stability to the substitu L
[his, the electrophilic aromatic substitution reactions are bimolecular since the rate determining

(first) step involves two molecules.

Role of o~ and mcomplexes In electrophilic aromatie substitution. Fx ’
suggests that the formation of the above type of gwomplex follows th initial formtion of a lex
which electrophile is loosely held near the Ir«clgctr;;ﬁ cloud of the aromatic ring. However, in most of
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Benzene  Electophile n-Complex
Now let us discuss some common electrophilic substitution reactions of benzene.
nitration has been studied in the most detail.
d nitric and sulphuric' acids (nitrating
used which indicates that sulphuric
with a great ease. Now there
into nitronium ion which is

aromatic substitutions, formation of'n AComplex is found to be a reversible and ra

by the slow (rate-deterinining) and irrevernible step of'c
the first step (formation of d-complex) can be Tepresented as below.

1. Nitration : Among all the aromatic substitution reactions,
Nitration is generally carried out with a mixture of concentrate
mixture). The reaction proceeds very slowly when nitric acid alone is
acid converts the HNO, into a form that is capable of reacting with benzene
is a considerable evidence to show that H,80, helps in converting the HNO,

the real nitrating agent.

HNO, + 2H,80, ——» NO, + H,0' +2HS0,"
Nitronium ion
Or

" -
HNO, + H,80, s===== H,NO, + HSO,
+ +
H,NO, === NO, +H,0

4+ -
H,0 + H,80, w==== H,0 +HSO,

Now the question arises thatif the function of H,8Oyis to providea strongly acidic medium forrelease
of nitronium ion from HNO,’, then other strong acids should also serve the purpose. It is indeed found to

be s0, e.g., HF and BF, also catalyse nitration by assisting the release of nitronium ion.
BF, + HNO, —— NO," + HO—BF,~
2HF + HNO, ——» NO," + H,0" + 2F~

- g

1t must be noted that H,80, bas no action on benzene itself under the conditions of nitration. ‘
Nitric acid itself is a weak nitrating agent ; in O;N—OH the OH group exerts a w pull on the bon
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