Electrophilic Substitution Reactions

——— — - - O Gy 5

Z/\S —— [\+ S_<—>_[ +/S <—>Z\+ \S<—>Z/+/S —— 8_['+ \55_
N N N N N N
H H H H H H

2 (i) (ii) (iii) @iv)
— — s =~ 0= p——\0—
[/\S 4—»—[\_._ 5_4—»_[ +/S 4—»(\_’_\54—»(/_’_/5 —— 5 '+\ g
O O O O O @)
3 (i) (ii) (iii) (iv)
— o ams -— 6_ -\8_
Z/ \> - Z\-r S_Q-Z +/> - Z\+\>“‘> /+/ = &= '+ . S5—
S S S S S S
4 (i) (ii) (iii) (iv)

Resonating structures of pyrrole, furan and thiophene
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Electrophilic substitution in five-membered heterocycles
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Directing Effect of Ring Heteroatom
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Directing Effects of Substituents in Monosubstituted Heterocycles

(i) Effect of electron-releasing substituents at C-2
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(ii) Effect of electron-withdrawing substituents at C-2

(iii) Effect of electron-releasing substituents at C-3
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X =NH,O,S
G = electron-releasing
group (halogen)
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(iv) Effect ofelectron-withdrawing substituents at C-3
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(i) Substituents with | and + M effects

(a) substituents at C-2
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(b) substituents at C-3
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(ii) Substituents with -1 and -M effects
(a) substituents at C-2
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(b) substituents at C-3
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Directing Effects of Substituents in Disubstituted Heterocycles
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Directing effects of substituentsin disubstituted heterocycles



[N e | X 1N
e —_—
/(3\ AGO NS
X cOOH 'HiC" O COOH|[ HzC® O 'NO,
25 26
Scheme-11

H3C

Nucleophilic Substitution Reactions
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AdditionReactions
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Reactions with Free Radicals
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Reactions with Electron-Deficient Species g
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