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PROteolysis TArgeting Chimeras (PROTACs) lead to the degradation of target proteins by 
mediating proximity-induced ubiquitination by an E3 ligase. This leads to the recognition of the 
ubiquitin tag by the proteasome and subsequent degradation of the target protein. PROTAC 
molecules contain a binder for the target protein linked by a chemical tether to a ligand for an E3 
ligase. Successful ternary complex formation between the PROTAC molecule, target protein and 
E3 ligase leads to the ubiquitination and subsequent degradation of the target protein. The 
advantages of degrader technology, including their catalytic mechanism of action and ability to 
essentially remove a protein of interest, are very desirable for the treatment of Acute Myeloid 
Leukemia (AML). AML is a disease for which current chemotherapies possess low efficacy and 
high toxicity. The overexpression of CDK9 and the consequent upregulation of antiapoptotic 
genes, MYC and MCL1, has been correlated to the progression of AML. By designing and 
synthesizing CDK9-targeting degraders with immunomodulatory drugs (pomalidomide and 
thalidomide) as the E3 ligase-recruiting moieties, we have shown that the downstream 
repression of the antiapoptotic gene, MCL-1, can be achieved. However, a current and significant 
barrier to the development of PROTACs into drugs is the poor aqueous solubility that they often 
possess due to their beyond-rule-of-five (bRo5) nature. Poor aqueous solubility results in poor 
absorption in the Gastro-Intestinal (GI) tract and subsequently, poor in vivo efficacy. In an initial 
series, we employed Click chemistry to generate degraders with the triazole moiety embedded 
within simple alkyl linkers. Some of these degraders showed low nanomolar potency against AML 
cells, good aqueous solubility, and low plasma protein binding. In a new series incorporating a 
more selective and potent CDK9 ligand, we use the same combinatorial chemistry to explore a 
new chemical space, incorporating chemical moieties that afford an improvement in solubility 
while maintaining degradation ability. We expect that our medicinal chemistry efforts will lead 
to the discovery of CDK9 degraders with in vivo activity, positioning them as potential therapies 
for AML. 
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