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Free Radical Substitution

Alkane/Alkyl + Cl, + UV light

Chain initiation .
The chain is initiated (started) by UV light breaking a chlorine
molecule into free radicals.

Clg ——m 2Cl»

Chain propagation reactions

These are the reactions which keep the chain going.
CH4 + Cls ——» CH3» + HCI
CHz* + Clp ——» CH3Cl + Cl

Chain termination reactions / ~
These are reactions which remove free radicals frnmﬁe system
without replacing them by new ones. ~

2Cls —» Cl
CHz + Ck ——m CHsCl
CH3» + CH3» ——» CH3CH3

Electrophilic Addition

Ethene and Br, X

CHa=CH»

induced

i |
dipole E:g__)
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ipacale

WWW.YOUTUBE.COM/MEGALECTURE PAGE-2




WWW.MEGALECTURE.COM
Ethene + HBr

+
CHf/I:CHE —® CHy—CHy ——® CHx;—CHz
HE+ H 6 H  Br
l::_\% Bra_ Br-
Cyclohexene + HBr

(ju\j é_'+_lr%r O;H,U:Elr' C[H

a— Br

Nucleophilic Addition

Aldehydes/Ketones + HCN
GH3 CH3
\8+ | ¥ 5 [
/C:Q —_— CHy—C—03
CH
CHs3 -
Caan
) f g
| - -
CH3—I|3—D: H—CH ————- CH3—t|3—D—H HEy

Ch T

Reduction of Aldehydes/Ketones with Reducing Agent LiALH, or NaBH,

CHs—C e CHg—C—H

I
i

| ~0-H tlj—H $0—H
CHy—G—H —=  CHy—C—H
H H
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Nucleophilic Substitution (Sn1) : Two Step

Tertiary Halogenalkane + OH"

CH CHjz
| 3 I[\a, Slovwr |+ _
CH3—I|3 = — CH3_? + 3Er
CHsz CHs
CHsg CH3
|, p - fast I
CHz—C IOH ————- CH3—(|3—DH
I
CHg CHg
Tertiary Halogenalkane + CN
CH3 H3
| slowy |, _
CH3—I|3 Br _— CHg—? + Br
CHg CHs
CH3 CH3
|, p - Fast I
CHz—C $C=H —_— CH3—(|3—CEN
CHs CHg
Tertiary Halogenalkane + NH3
ZH CHs
| ; m Slovwy l, _
CH3—I|3 Er _— CHS_L’I + 3Br
CH3 CHsz
Hs H CHs H
CH3—C tN—H & &———- CHg—clz— N—H
I I
CHy  H CH3 H
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Nucleophilic substitution (Sn2) : One Step

Primary Halogenalkane + OH"

CHsz
HGQ" c—'rgr _— -
Heo st 8-
i

Primary Halogenalkane + CN

CH3
M= C@ c—ll/-%,r —_—
Hf"a+ a-
H

\ &

Primary HalogenaLkanA NH\ >

\

Mucleophilic attatk - Transition state Product

| I I_II I_||
Bt —(—H f/_';:f—tT‘—H HaN —C =G —H
4"
/H : HN—H Ao H
H—N-H bh

|
H
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Elimination

Halagenoalkanes (KOH/NaOH ethanolic + Heat)

C::T:JH o

H
|
H—C¥CH—CH; ——m  H—C=CHCHj
| I—Z) |
H Br Ho

Br

Electrophilic Substitution

Nitration of Benzene

Stage one

+
2

@
Hstly © H, MNOe HaS04
i —_—

Stage two
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Halogenation of Benzene

Stage one

S+ - -
Cl —5Cl AlCI H izl AlCI4

N

Stage two

Cl

cl

| = H C' A'C'S
Cl—&l <l Hel
Cl

e

Friedel Crafts Acylation (NOT IMPORTANT) X

CHyCOCl + AlCly ——— CH300+ + AICI; \

Stage one

+
COCH3

@ P

Stage two NS
Cl

! Y CDc% A1 COCH;
Cl=Al=Cl © e 770 g

cl

X
\ N

\
\
\

Friedel Crafts Alkylation ( rig)r';"'lMISORTANT)

CHCl + AlCl; ——m  CHy + AlCk
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Stage one

+
CHs H CHsz

@
l
| = H CHs AlClg CHg
ISI—.éI~|—13| Hel
l
N

Stage two

WWW.YOUTUBE.COM/MEGALECTURE

PAGE-8



