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The discovery of anticancer compounds as a highly potent and 

selective Cyclin-Dependent Kinases 4 and 6 inhibitors 

Cell cycle is a highly regulated process that leads to the transition from quiescence or cytokinesis to cell 

proliferation through its checkpoints ensures genome stability. More importantly, cyclins and cyclin-

dependent kinases (Cdks) play an important role in regulation of cell cycle.In particular, D-type cyclins are 

overexpressed in tumor cells, associated with Cdk4/6 to activate retinoblastoma protein (pRb) phosphorylation 

activity, which results in the release of E2F transcription factor and the activation of genes required for G1 

phase to S phase transition. Previous studies have shown that the CDK4/6-Rb-E2F pathway is disrupted in 

90% of cancers. 

 

Fig. 1. 2D model of Abemaciclib bound to the active site of CDK6. 

CDK4/6 are critical regulators of cell cycle progression. Surprisingly, genetic studies display that CDK4/6 are 

dispensable for the cell cycle. Ablation of CDK4 kinase activity leads to complete tumor growth inhibition in 

CDK4/cyclin D1-dependent tumors. Furthermore, genetic knock out experiments involving CDK4/6 in 

fibroblast cells are well tolerated due to compensation by CDK1. Thus, it is suggested that a selective inhibitor 

of CDK4/6 may have a wider therapeutic window than pan-CDK inhibitors in cancer. 
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Abemaciclib is a selective oral CDK4/6 inhibitor approved by the FDA recently, it could selectively inhibit 

CDK4 and CDK6 with half maximal inhibitory concentration values of 2 and 10 nM, respectively. However, 

its selectivity towards CDK1 is not good enough compared with Palbociclib and Ribociclib, which may bring 

more side effects and toxicities. Therefore, we performed scaffold modification and structure–activity 

relationship (SAR) investigations of Abemaciclib (Fig. 1) and its analogues to discover novel selective 

CDK4/6 inhibitors with drug-like properties. 

 

Fig. 2. The novel structure of compounds as CDK4/6 inhibitors. 

To preserve the activity and selectivity, the 1-ethylpiperazine ring with other scaffolds were modified, i.e. 

substituted piperazine or piperidine, which allowed for synthetic flexibility preclinical and also were the 

correct size for this position in structural modification. The pyridine ring and the imidazole were retained in 

our compounds, we attempted to add small groups to investigate the SAR surrounding the pyridine ring unit, 

and other naphthenic rings were incorporated into imidazole to investigate the inhibitory activities and 

selectivity, which we concluded this position might affect the molecule’s selectivity for CDK1 (Fig. 2). 

In our study, a novel series of compounds were designed, synthesized for CDK inhibitory activities 

evaluation. some compounds especially 10d, which exhibits approximate potency on CDK4/6 (IC50=7.4/0.9 

nM), has both good pharmacokinetic characters and high selectivity on CDK1 compared with Abemaciclib, 

the compound 10d was worthwhile for deeper research as anticancer drugs. Thus, this study suggested a new 

and promising route in the discovery of anticancer drugs. 
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