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A Simple Synthesis of Pyrroles

Erich Cohnen,* Renate Dewald

Pharmaforschung Chemie, Beiersdorf AG, Unnastr. 48, D-2000 Ham-
burg 20, West Germany

A new, convenient procedure is described for the synthesis of pyrroles
by cyclocondensation of 2-amino-1-alkenyl ketones with a-aminocarb-
onyl compounds.

We describe here a novel and simple method for the prepar-
ation of pyrroles unsubstituted in positions 1 and 5. This
method complements known procedures for the synthesis of
pyrrole-2-carboxylic esters and analogs prepared by the con-
densation of dicarbonyl compounds with aminocarbonyl com-
pounds or their precursors.'

We have found that 2-amino-1-alkenyl ketones (1) react with a-
aminocarbonyl compounds (2) (R' and R are electron-withdra-
wing groups) to form the pyrroles 6 having alkoxycarbonyl,
aminocarbonyl, or cyano groups at C-2, aryl, acyl, or alkoxy-
carbonyl groups at C-4, and alkyl groups at C-3. (Table 1).
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The reaction is simply carried out by stirring equimolecular
mixtures of compounds 1 and 2 in acetic acid at room tempera-
ture for 12-15 hours to first afford the intermediates 3 via a
nucleophilic displacement reaction. Heating of the mixture then
cffects ring closure of 3 with elimination of acetic acid or
carbamic acid, respectively, to give the pyrroles 6. In some cases,
the intermediates 3 can be isolated from the reaction mixture by
filtration (R* = CN, CONH,; R* = NH,), general, however
they were converted into pyrroles 6 without previous
purification.

A study of the cyclocondensation of a variety of a-aminocarb-
onyl compounds (type 2) with 2-amino-1-alkenyl ketones to
investigate the scope of the method revealed that the best leaving
groups -CO-R* are acetyl and aminocarbonyl, while the alkoxy-
carbonyl. benzoyl, or cyano group showed little tendency to split
off. Thus, condensation of ethyl 2-aminoacetoacetate (2,
R?®=CH,, R* = OC,H;) with e.g. 1d or 1g gave almost
exclusively the pyrrole-2-carboxylic esters 6d and 6g,
respectively.

The starting materials and reagents are readily available. The p-
aminoenones 1 are readily obtained by reaction of dimethyl-
formamide dimethyl acetal with alkyl ketones and the g-
aminocarbonyl compounds 2 are prepared from the oximino
precursors by catalytic reduction.

In conclusion, the present method is a useful alternative to
known syntheses of substituted pyrroles because of the simple
and mild conditions (one-pot operation) and the high yields.
Further, the procedure can be used for large-scale preparations.
Pharmacological evaluation of the products showed no cardio-
tonic activity.

The following starting materials were prepared according to literature
procedures, except for 2b which is commercially available.
2-Amino-I-alkenyl Ketones (1):

Ethyl 2-(dimethylaminomethylene)-3-oxobutanoate (1a),° 3-(dimethyl-
aminomethylene)-2,4-pentancdione  (1d).” 2-(dimethylaminomethyl-
ene)-1-phenyl-1,3-butanedione (1g),® 4-dimethylamino-3-phenyl-3-bu-
ten-2-one  (1j),° ethyl 2-(dimclhylaminomcthylene)—3—ox0-3-phenyl-
propanoate (1p).'°

a-Aminocarbonyl compounds (2):

Aminomalonic diamide (2a),’' a-aminocyanoacetamide (2b),'% 3-
amino-2,4-pentanedione (2¢).? ethyl 2-amino-3-oxobutanoate 24d)."*

Pyrroles (6); General Procedure:

A mixture of the 2-amino-I-alkenyl ketone 1 (10 mmol) and the a-
aminocarbonyl compounds 2 (12 mmol) in acetic acid (40 ml) is stirred
at room temperature for 12-15h. The mixture is then heated at
70.«120 °C for 1-5h, cooled to ambient temperature, and concentrated
using a Rotavapor; the residue is taken up in dichloromethane (100 ml)
and neutralised with sodium hydrogen carbonate. The organic layer is
dried with sodium sulfate, filtered, and evaporated under reduced
pressure to afford the product 6. Final purification is accomplished
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either by crystallization or column chromatography on silica gel using
chloroform or cyclohexane as eluent. All products were further charac-
terized by microanalyses and NMR spectrometry.
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