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Multiple myeloma (MM) is anincurable and fatal type of cancer that affects plasma cells, which will accumulate in the bone 
marrow leading to bone destruction. Although the leading MM drug, bortezomib, is undoubtedly one of the biggest 

breakthroughs in this field, nearly all patients become intolerant or resistant within a few years, after which the average survival 
time is less than one year. We will present the total synthesis and biological activity of several natural products and natural 
product-inspired scaffolds as mechanistically distinct proteasome inhibitors. The heterocyclic, small molecule proteasome 
inhibitors regulate proteasome activity via a non-competitive mechanism, by binding in a site not previously targeted by 
any drugs. Considering that these agents interact with the proteasome via a non-competitive mechanism they act additively 
with and overcome resistance to classic MM drugs such as bortezomib. The cellular activity of these orally available small 
molecules translates well in vivo and delayed tumor growth in an MM xenograft model to a similar extent as bortezomib. This 
presentation will discuss thesynthesis and biological properties in cell culture and in vivo of this alternative way of regulating 
the human proteasome. 
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