Heterocyclic Rings
Furan
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that electrophilic attack occurs at position C-2. Following mechanism 1s suggested for the
electrophilic attack at position C-2.

Attack at position C-3:
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Attack at position C-2:

E= electrophile



Natural products containing furan
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Furfural (Furan-2-carboxaldehyde)

NO,

7\ /(\\NHMe
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Ranitidine ( a successful drug for the treatment of peptic ulcer)
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Furfural Furan-2-carboxylic acid Furan
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2,5-dimethylfuran



Synthesis of Furan
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The Paal-Knorr furan synthesis.



Feist-Benary Furane Synthesis
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a) Electrophilic Substitution Reactions of Furan: Furan undergoes electrophilic
substifution reactions at position C-2.
i. Halogenation: Furan reacts with halogens [X2 (X2 = Ch. Brz and I)] to give 2-

halofuran. For example. reaction of bromine with Furan gives 2-bromofuran.
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Furan Z—bmmoﬁlran

ii. Nitration: Nitration of furan i1s achieved by reacting it with HNOs in acetic
anhydride. The reaction of HNOs and acetic anhydride resulted acetyl nitrate in which
—NOz acts as an electrophile.
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Furan 2-nitrofuran

iii. Sulphonation: Sulphonation of Furan i1s achieved by reacting it with sulfur trioxide
(SO3) — pyridine mixture in ethylene chloride at 100° C.
< > ¢ oso, ame
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ethylene chloride \ ) /\\= SO;H
100°C O

Furan Furan-2-sulfonic acid



iv. Friedel-Crafts Acylation: Reaction of furan with acetic anhvdride i presence of

BF; gives 2-acetylfuran.
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Furan 2-acetylfuran

b) Reduction: On catalytic hydrogenation of furan. the tetrehydrofuran (THF) i1s obtained.

THEF i1s used as a solvent in place of ether in the Grignard reactions.
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Furan Tetrahydrofuran

¢) Gattermann Koch Synthesis: When furan 1s treated with a nuxture of HCN and HCl

in the presence of Lewis acid catalyst AICI3. furfural 1s obtained as final product.
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Furan Furan-2-carbaldehyde
(Furfural)



Cycloaddition Reactions

* Diels-Alder reaction with maleic anhydride
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Reaction with Acrylonitrile
@

_ CN
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39 % (5 weeks) r.t.
55% (4h) 15,000 atm
100% (48 h) Lewis acid Znl, (48 h)




Reaction with dimethylacetylendicarboxylate
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retro diels alder rearrangement
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