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.»c of Pyrroles
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Thiophenes - Synthesis

Synthesis of Thiophenes by Paal Knorr type reaction (‘4+1°)
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+ Reaction might occur via the 1,4-bis-thioketone
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Pyrroles — Synthesis

Knorr Pyrrole Synthesis (“3+2")
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Furans — Electrophilic Substitution
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Furans — Electrophilic Substitution
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Vilsmeier-Haack Formylation with N,N-Dimethylformamide.
Inthe presence of phosphorus oxychloride (POCI3), the—
CHO group of N,N-dimethylformamide can be attached
to the pyrrole ring (Scheme 7.7). This is a highly useful
process for the synthesis of pyrrole aldehydes, which are
precursors of pyrrole acids by oxidation, of pyrryl
carbinols by reductions with LiAlH4, and of other
products(Scheme 7.7).
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¥ : Basic and Acidic Properties of Pyrroles. | :
B g The low electrondensity at nitrogen in pyrroles make

| Fair ‘—meeak bases (for pyrrole,Kb about 10-17; cf. to

954, noncyclic amines at about 10-5)

| (Gime, 1) itisnotpossible to make salts of pyrroles with aqueous
- acidsppjic( Carbons)I14—Jdlis 2y ) Ko cé= 5

PAgmX @™ < In fact, as willbe shown next, protonation takes place on
carbon, not on nitrogen.

pyrrolesform quaternary salts with alkylating
_agents, or amine oxides with peroxy compounds.
* This is in stark contrast with pyridines,

/) * Another explanation for the unavailability of the electron
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* When pyrrole is heated with strong acids, a
crystalline compound is
* formed that contains three pyrrole units. Its

structure has been established as 7.4. Strong
acids can also cause the undesirable
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of polymeric products)from pyrrole. e

These processes depend on the protonation of
carbon of the ring, not of nitrogen.
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e The indole family is one of the most important of
all heterocyclic families, and the chemistry of this

. system is vast.
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ﬂ)k{é’\wlanl natural products and synthetic medicinals
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« Electrophilic substitutions occur readily with an
attack on the electron-rich pyrrole moiety rather
than the benzene ring. The 3-position is entered
in preference to the 2-position, but if the 3-
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Indoles - Electrophilic Substitution

Mannich Reaction Aiﬂ‘f?&y le.
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* A very useful reaction for the synthesis of 3-substituted indoles
* The product (graming) can be used to access a variety of other 3-substituted indoles
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- The nitrile group can be modified to give other useful functionality
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