_SUBSTITUTION REACTIONS

[In Aliphatic Compounds ]—

[ Mucleophilic Substitution Reactions  |-<e)—

This substimrion is carried out by
nucleophile,

[ Fres Radical Sabstitution Reactions &

Dhse to homolysis of bond.
Mechanism:
+ Initiation step:
Ol ﬁ} 20
¢ Propagation step:
CIL+C1"— €115 +LIC]
Cly+CH; — CHLC + 08
& Termination step:
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[ Ebectrophilic Substitution Aeactions }@

This substitution s carried out by
electrophile.

Llectrophilic subslilulivn s very
rare inaliphatic compoinds,

Some enamples are

o Heplacement of metal stominan
organometallic compound b
hydropen.

E—AT 1 Hy »R—T11 MH
Decarboxylation of silver sat of
curboxylicacd,
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Substitvted benzene molecules have
tremendous importance inindusieial chemical
applications. Ther sre commonly nzed as solvent
gned they are olten important intermediates in
many sentheses, including those of powerful
pharmacentical agents.

CONCEPT
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—[ In Aromatic Compounds ]

w1 stands for Substitution Nucleophilic
Unimolec ular,

N—L0G 4+ Nu™—=H—MNu+ LGT

Rate=k[R L]

Mechanism : The 557 mechanism is a twa steps
provess, first one being the slow is the rate
delermining slep.
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@  Bectrophilic Substitution Reactions |

Arene system is electron vich
hence, prefer to undergo subs-
Lilution by electrophiles,
Mechanism ¢
rese Lo

It i a two 3teps
Step 1: Rate determining step,
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Impotkant Polnts

@={  Wucleophllic Substiution Reactions
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® Planarcarhocarion is formed in the first step, it
s attacked [rom e Leont as well ws e back
sicle Fhus, product formed Is racenc mixture,

* TReactivity depends om the stahility of the
carbocation formed.

Bengyl = Substituted allyl = 3% = Allyl = 27 = 1"
ivlath

5,i Reaction
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Bengene ring is unrcactive Lowards
nucleopnilic substitution, the
presence of elec oo willidrawing
groupcan daclivale Lhe ring.
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Sl slands for Sulsiitution Nudeoplilic Lleraal,
The differcnce between Syl and Sai is actially
thal Lhe jon padr is nol compleLely dissociated and
therefore, unlike S+1. no real carbocation
participatesin Sy

@-L Substitution via Benzyne Mechanism _]

Tt is bhasically an elimination
addition process,
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B3C—Br+ O + ApBr

Important Points

v

Mucleophile  approaches the
substrare from rear side,

opposite  to the departing
group, Thus, configyration gets
imverted

Reuelivity order:
Mothyl > 172275 37> Allvl =
Deneyl
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5,2 Reaction
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82 stands for Substitution Mucleophilic
Bimolecular,

Nu +R—LL =5’ -
Tate — L[ R—LG] [Nu]
Mechanism : The 542 mechanism s a single step
processwithout intermediate.

/.az'. r
Nu:\‘\“%‘.ﬂ—ff}j — M-

Lis

Transifio s Lile

Nu_:_?’,/ PLGT e—

N

Tr M H,
Nl‘]3,,'|
(e substtution
The arcmatic substrate loses a
molecule of FBr in presence of
very strong hase to give a hbenzyne

intermediate.
OCH, QCH;
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Cinesubstitution: Tnthis, entering

Oronp aconpies the [rosirion
adjacent fothe leaving group.
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