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Abstract

Starting from a dipeptide containing thetBu ester of glutamic acid, disubstituted 2-pyrrolidinones were prepared
in good yield and high purity. Cyclization takes place using DPPA as activating reagent. Diversity was achieved
through reductive alkylation of the starting dipeptide andN-alkylation following the cyclization step. This approach
has been used for the synthesis of both individual compounds and mixture-based combinatorial libraries. © 2000
Elsevier Science Ltd. All rights reserved.

Substituted 2-pyrrolidinone derivatives are an important class of nitrogen-containing heterocycles.1

They possess a variety of biological activities,2 including the treatment of brain and cognitive problems,3

anticolvulsant agents,4 and also as inhibitors of HIV-1 replication.5 In organic synthesis they have
proven to be effective intermediates in the synthesis of alkaloids and
-amino acids,6 their corresponding
pyrrolidines,7 and as chiral auxiliaries in the synthesis of�-amino acids.8

Scheme 1. Solid phase synthesis of 1,5-disubstituted 2-pyrrolidinones

Although there are many reports describing the synthesis of pyrrolidinones in solution,7 only one
report describes the synthesis of this class of compound on the solid phase.9 In our continuous efforts
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toward the development of new combinatorial libraries of small molecules and heterocycles starting from
peptides,10 we describe here the solid phase synthesis of 1,5-disubstituted 2-pyrrolidinones.

Scheme 2. Strategy for introducing one or more diversity positions in disubstituted pyrrolidinones

The strategy used is similar to that reported for the synthesis of 2,3-disubstituted succinimides.11

Starting fromp-methylbenzydrylamine (MBHA) resin-bound Fmoc-amino acid, the Fmoc group is
cleaved with a solution of piperidine in DMF and the resultant free amine is coupled to Fmoc-glutamic
acid-
-tBu ester using standard SPPS. Following deprotection of thetBu ester and the Fmoc protecting
group, the resin-bound dipeptide was treated with diphenylphosphorylazide (DPPA), to yield the 5-
substituted-2-pyrrolidinones2 (Scheme 1). A similar product has been reported by Lazato et al. during
the performance of the Curtius reaction of Boc-Glu-OMe with DPPA and triethylamine.12 In the case
described herein, no triethylamine was necessary for completion of the reaction. Treatment of the resin-
bound2 with an alkylating reagent in the presence of lithiumtert-butoxide,13 followed by HF cleavage,
led to the 1,5-disubstituted-2-pyrrolidinones4, having two positions of diversity.

Table 1
Individual pyrrolidinones
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Fig. 1. Representative LC–MS for pyrrolidinone8c

In order to increase the diversity of the substitution pattern in this product, we explored a modification
in the strategy (Scheme 2). Starting from1, and following Fmoc cleavage, the primary amine is
reductively alkylated in the presence of aldehyde and sodium cyanoborohydride leading to4. Removal of
the tBu group and reaction with DPPA and triethylamine yielded the 1,5-disubstituted 2-pyrrolidinones
5, which can be alkylated under the same conditions as described above to yield6 having additional
diversity.14

Using the parallel synthesis approach known as the ‘tea bag’ method,15 15 individual compounds were
synthesized. All compounds were obtained with high purity and good yield (Table 1) and were characteri-
zed by LC–MS. Fig. 1 shows the LC–MS spectra of the compound8cderived from alanine, benzaldehyde
and methyl iodide. The starting pyrrolidinone2a was also characterized by NMR spectroscopy (1H and
13C NMR).16
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