
Chapter 13
Pyrroles
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Protonated pyrroles ≈ iminium ions
Reactive intermediates in many react.
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Reaction with electrophiles - E-fil Ar. Subst.

•Nitration
•Sulfonation
•Halogenation
•FC-acylation
•(FC-alkylation)
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-Acylation
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Reaction with electrophiles - Condensation with aldehydes / ketones
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Application in Porphyrine Synthesis
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Application in Porphyrine Synthesis

N
H N

H H

OH

N
H

OH2
N
H

H+, CH2O

R=H, alkyl

±H+

- H2O
Polymer

React. under acidic conditions

N
H

K2CO3(aq)

N
O

N H
OH

±H+

N
H

OH

React. under alkaline conditions

No highly reactive iminium salts

N
H

OHHO

N
H

HCl (0.15M)

N
H

N
H

N
H

N
H

OHHO

BF3
N

HNNH
N

N
H

HNNH
H
N

Porphyrinogen

Chloranil

Porphyrin

N
HNNH

N



Reaction with electrophiles - Condensation with Imines / Iminum Ions

O
H

OH
Nu

Nu

O

Nu

OH
Nu

Aldehyde / Ketone
Protonated
Aldehyde / Ketone

N
H

NH
Nu

Nu

N

Nu

NH
Nu

R

R R

R

Imine Iminium ion

N
H

H
N
H

Iminium ionH

N
H

H
H

H
H N

H
N
H HNH

H

H- N
H HNH

Enamine

H

N
H HNH

Iminium ions

H
H

POLYMER
HCl 6M, 0oC, 30 sec

Pyrrole unstable in acidic media



Mannich react.

CH2O, R2NH, H+
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Generation of Vilsmeier reagent
E-fil Ar. subst.
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Reaction with nucleophiles

Electron rich ring - not very reactive towards Nu
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Reaction with base and further react. with E-files
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-Ionic N-Met bond (Li)
-High solvating power of solvent
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C-metallation and further react. 
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Cyclo Additions
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Reaction with carbenes / carbenoids
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Oxypyrroles
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Synthesis of Pyrroles
Carbonyl condensations (c.f. chapt. 3) - Pyrroles

Strategy a; Paal-Knorr synth.
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Strategy b; Knorr synth.
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Cycloadditions with 1,3-dipoles (c.f. chapt. 3)
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Reaction with mesoionic oxido-oxazoliums
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Synthesis from aminoalkynes
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