Tetrahedron Letters,Vol.25,No.18,pp 1871-1874,1984 0040-4039/84 $3.00 + .00
Printed in Great Britain ©1984 Pergamon Press Ltd.

SYNTHESIS OF 4-ALKOXY-A>-PYRROLIN-2-ONES AND TETRAMIC ACIDS!
Kanwarpal S. Kochhar, Holly J. Carson, Kimberly A. Clouser,
John W. Elling, Lauren A. Gramens, Judith L. Parry, Helayne L. Sherman,
Kevin Braat, and Harold W. Pinnick*

Department of Chemistry, Bucknell University, Lewisburg, PA 17837

3
Abstract Acetoacetic ester is converted into 4-alkoxy-A -pyrrolin-2-ones which
can be hydrolyzed to give tetramic acids.

The 2,4-pyrrolidinedione nucleus (%) is of great interest because of the

i

large number of physiologically active compounds containing this so-called tetramic
acid unit. For example, streptolydigan and tirandamycin2 are typical of the many
3-acyl tetramic acids which have antimicrobial activity as well as the ability

to inhibit certain enzvmes.3 Other important compounds contain the corresponding enol

ethers, 4-alkoxy-1-alky1-A3-pyrrolin-Z-ones (2)*and recent work has resulted in
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efficient methods for the acylation of these enol ethers.’ In addition, a series of
5-oxotetramic acids are inhibitors of glycolic acid oxidase.® 1In short, the chemistry
of tetramic acids is very "hot".

It is somewhat surprising that most of the synthetic efforts in this area
have focused on tetramic acid derivatives rather than the parent molecules. 1In
fact, there is essentially only one preparation of the tetramic acids themselves
(eq 1). 7 This sequence involves several tedious steps which proceed in an overall

yield for the three steps shown in eq 1 of 23% for R=CH; and R'=H.8
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We wish to report a new synthesis of tetramic acids and the corresponding enol ethers
which is simple and applicable to a wide range of compounds (eq 2). Thus, 4-bromo-3-

alkoxy-2-butenoates (%) are allowed to react with primary amines and ammonia to give

R'O
RNH, ] Hydrolysis
BrCH,C=CHCO,R' —_— AN AEE N | (2)
a

3
N

the alkoxypyrrolinones % which can be hydrolyzed to the tetramic acids A. The bromo
compounds % are prepared by the reaction of B-~alkoxycrotonate esters 4, available from

acetoacetic ester,9 with N-bromosuccinimide (NBS) (eq 3).10 Table I shows the alkoxye
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pyrrolinones which have been prepared. For example, when ethyl 4-bromo-3-ethoxy-2-
3
butencate was allowed to react with an excess of benzylamine, l-benzyl-4-ethoxy-A -

pyrrolin-2-one was obtained in 70% yield.

The versatility of this synthetic approach becomes apparent from simple modification
of the starting acetoacetic ester. For example, the dianion of methyl acetoacetate 11
can be alkylated with one equivalent of ethyl iodide to give methyl 3-oxohexanoate

(eq 4). This ketoester can be converted into the last two pyrrolinones of Table I.
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Introduction of various functional groups at the 3 and 5 positions of the tetramic

acid enol ethers is therefore readily accomplished.



TABLE I. Preparation of 4-Alkoxy-A -Pyrrolin-2-ones
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% Yieldd

45-55

55-70

55

70

45

49

63

42

63

74
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a
All % yields are unoptimized and refer to pure, distilled products with satisfactory

iR, ln NMR, 13¢ NMR, mass spectra and/or elemental analysis.

bavailable in 89% overall yield from ethyl acetoacetate.

CPrepared in 72% overall yield from methyl acetoacetate.
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Hydrolysis of the alkoxypyrrolinones yields tetramic acids. For example,
l-benzyl-4-ethoxy- i-pyrrolin-Z-one can be stirred with concentrated Hy50,; and
CH3Cl, for 20 min to give a 92% yield of l-benzyl-2,4-pyrrolidinedione (}, R=CH,CgHs) .12
Hydrolysis with 50% aqueous HBr gives similar results. Relatively unhindered
tetramic acids are not easy to isolate.’s13 For example, 4-ethoxy-1-methy1-A3-
pyrrolin-2-one upon treatment with aqueous HBr gives a high yield of a product
with the correct mass spectral fragmentation but other analytical data indicates

possible contamination with the corresponding "anhydro dimer."13
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