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Abstract: 
Progress toward the development of pro-soft proteasome inhibitors for the treatment of cancer is described. Through use of this drug-design strategy we aim to combine the potency of Velcade® with tissue-specific targeting and minimized off-target effects. Dipeptidylboronic acid-derived warheads were synthesized and evaluated for in vitro and in-cell inhibition. Several Phe-boroLeu and Ser-boroLeu derivatives exhibited in vitro IC50 values in the nM range. Evaluation of in-cell inhibition assays was performed by monitoring the accumulation of the ZsGreen-mouse ornithine decarboxylase degradation motif fusion protein via fluorescence microscopy and fluorimetry. Comparison of N-terminally blocked and unblocked warheads revealed that the former exhibit up to 1,000-fold greater inhibitory capacity than their non-blocked counterparts. Ser-boroLeu and Phe-boroLeu derivatives were chosen as the basis for construction of potential pro-drugs due to their excellent in vitro and in-cell inhibition profiles. Additionally, an FAP-specific cleavage site was incorporated into each pro-drug candidate since our lab has extensively studied and characterized the specificity of FAP, and the expression of FAP is restricted almost exclusively to the cells comprising the stroma of epithelial tumors. These characteristics provide an ideal proof-of-concept system for the study and screening of potential pro-drugs. Studies evaluating the FAP-dependent activation of prospective pro-drugs are on-going, and strategies for incorporating soft-drug properties into the warheads are being explored.
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