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1- Electron-withdrawing substituents (W) at the

position “a” to the heteroatom generally cause

substitution at the 4- and / or 5-position.
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Nucleophilic Substitutions in Pyrrole,

Furan and Thiophene

thiop f
following order

The reactivity of these rings towards nucleophilic substitution is

in the opposite order
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presence of electron-withdrawing groups




» It is of considerable interest that in these reactions
the furans react about 10 times faster than the
corresponding benzene analogues. This sirong
behavior has also been observed in theiophene

series




times
analogues (This increased reac
in the electrophilic substitution of thiophenes comp
the corresponding benzene analogues).

The increased reactivity of thiophene ring nucleophilic
substitution can be explained by Wheland intermediates
involved in nucleophilic substitution of bromine in 2-bromo-5-
nitrothiophene.



7 \f?Nu /r\" Nu
O,N O +/@<Nu
NS




also use

may be written.



@ CuC=CH A
| i

S

Pyridin / A S ——H




Condensed Five-Membered Heterocycles




reactivity of the

parent heterocycle but still higher than

Position 3- is preferred position for electrophilic attack in indole,
since it results in ftwo more stable resonance structures in the
aromatic sixtet of the benzene ring is preserved, which aftack at
position 2-yield one structure only in which the aromatic sixtet is

preserved.



Attack at position 3-
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