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Abstract: A building block containing the 1,4-benzodiazepine-2,5-diazepine pharmacophore
has been synthesized for use in constructing both peptide and carbamate combinatorial
libraries. Copyright © 1996 Elsevier Science Ltd

Unnatural amino acids have found considerable use as building blocks in medicinal, peptide and
protein chemistry,! and more recently, in the generation of combinatorial libraries for drug discovery.?2
These include conformationally constrained amino acids, amino acids bearing biophysical probes and
photoaffinity labels, and amino acids containing side chain groups with novel steric or electronic properties.
Amino acids that incorporate pharmacophores are particularly attractive for the synthesis of combinatorial
libraries.3 The benzodiazepine skeleton has been found in a wide range of biologically active molecules®5
and has itself been synthesized in a combinatorial format.> We report here the synthesis of Fmoc protected
amino acid 6 and amino carbonate 8 building blocks containing the benzodiazepine pharmacophore for use in
the synthesis of peptide and carbamate combinatorial libraries.
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The dilactam alcohol 1 was chosen as a key intermediate for further elaboration. Amongst the
different methods6-8 reported in the literature for the preparation of 1,4-benzodiazepin-2,5-diones, Kim's

2299



2300 Y. Bl and P. G. SCHULTZ

method® is the simplest. Thus with a slight modification of the Stille procedure 6P the desired core skeleton 1
was obtained in 86% yield by reacting isatoic anhydride with #-4-hydroxylproline in DMSO at 140 °C. The
hydroxyl function was then converted into an azido group in 88% overall yield by mesylation of the hydroxyl
group in THF in the presence of TEA followed by azide displacement in DMF at 55 °C. The displacement
went exclusively with conversion of the configuration as indicated by the isolation of a single product and
confirmed by the splitting pattern and coupling constants of the protons on the adjacent carbons. Alkylation
of the amide nitrogen with z-butyl bromoacetate followed by removal of the #-butyl group with 50% TFA in
methylene chloride introduced the acid functionality. Reduction of the azide under hydrogen in the presence
of Pd/C catalyst afforded the amino group which was directly protected with Fmoc according to the literature
method.? Reversal of the above sequence, i.e., reduction of the azide followed by protection of the amino
group with Fmoc then the removal of the z-butyl group, is also a viable approach. However, the current
sequence is more versatile and could be used to generate the Boc amino analogues or any other protected
amino analogues. Finally the Fmoc amino acid was converted into the desired carbamate building block in
77% overall yield.10
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