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The inhibitor of apoptosis proteins (IAPs) are critical regulators of cell death in humans and are implicated in tumor cell 
survival and hence the progression of cancer. We recently reported the systematic rational design and synthesis of new 

monovalent Smac mimetics that bind preferentially to the BIR2 domain of the anti-apoptotic protein XIAP. Characterization of 
compounds in vitro led to the determination of key structural requirements for BIR2 binding affinity. Additional optimization 
led to compounds in the series with potent affinity for the BIR2 domain of XIAP and no activity at the BIR3 domain. Optimized 
compounds sensitized TRAIL-resistant breast cancer cells to apoptotic cell death, highlighting the value of these probe compounds 
as tools to investigate the biology of XIAP. More recently, we developed a novel series of highly potent, drug-like Smac mimetics 
that were synthesized in a highly convergent and rapid fashion (≤6 steps) using the Ugi four component reaction as the key 
step, thus enabling rapid lead optimization. These IAP antagonists exhibited powerful cancer cell growth inhibitory activity in 
multiple cell lines, including single agent toxicity at low nanomolar levels against SKOV3 human ovarian carcinoma cells. This 
presentation will describe the evolution and structure-activity relationships around these two novel series of compounds which 
display distinct biological profiles.
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