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METHODOLOGY FOR THE SYNTHESIS OF MIMETICS OF PEPTIDE g-TURNS*
Michael Kahnl and Barbara Chen

University of Illinois at Chicago, Department of Chemistry, Chicago, IL 60607
Summary ) This letter descripes a scenario which .provideg for the stereospecific
1qtro.uct1on of both the amino and carboxyl termini portion of a designed g-turn
mimetic.

Peptides and proteins are ubiquitously distributed in nature, and play critical
roles in the regulation of virtually all biological processes. Despite this central
position, the understanding of the relationship between the structure and activity of
peptides at the molecular level remains one of the important goals of contemporary
biochemistry. The metabolic instability, conformational flexibility, and Tlack of
specificity of peptides has hampered the investigation of this problem. Structural re-
strictions can reduce the difficulty of this determination, thereby yielding valuable
information concerning the conformational requirements of a peptide at its receptor.2

Qur investigations are focusing on the design and synthesis of systems which mimic
peptide B-turns.3 Due to a predominance of potentially reactive functional groups in
their side chains and their surface localization in proteins, turns have been implicat-
ed as recognition sites which trigger complex immunological, metabolic, genomic and
endocrinologic regulatory mechanisms.? Based on molecular modeling, we have chosen the
nine-membered ring lactam 1 to mimic the pseudocyclic ten-membered system of a Type

I B-turn.® This letter describes a strategy for the stereospecific introduction of the
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amino and carboxyl termini portion of mimetic (1).

A model study to investigate the feasibility of this scenario is outlined in

*Dedicated to Professor Gilbert Stork on the occasion of his sixtyfifth birthday.
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Scheme I. Cycloaddition of acyliminium species 36’7 with 1,3 cyclooctadiene occurs
both stereo and regiose]ective]y8 affording carbamate 3 in 37% yield after
chromatography. Lithium aluminum hydride reduction provides amino alcohol 4 in 82%

Scheme 1 OCH
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yield, as a white solid (mp 95-8°). Treatment of 4 in CHyCl, with 1,2
dibr‘omoethoxyethane9 generates radical cyclization precursor 5 after neutralization.
Tributyltin hydridé induced cych‘zation10 in refluxing benzene and subsequent Jones
oxidation provides in 42% overall yield, crystalline amino lactone 6 (mp 116-118°).
Stereospecific introduction of a methyl group is accomplished in 76% yield via the
alkylation of the lithium enolate of Tactone 6 with methyl iodide at -78°C.11

The synthesis of model system 7, demonstrates the utility of this methodology for
the stereospecific introduction of the amino and carboxyl termini, and the R! and R4
substituents of mimetic 1.12 Incorporation of this scenario into the synthesis of
nonpeptide B-turn mimetics of type (1), to mimic biologically active peptides and

proteins are in progress and will be reported in due course.13
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