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Abstract 

A series of novel hybride chalcone N-ethyl-piperazinyl amide derivatives of 

oleanonic and ursonic acids were synthesized ad their antiproliferative potential was in vitro 

evaluated against the NCI-60 cancer cell line panel. Compounds 4 and 6 exhibited the highest 

overall antiproliferative activity with GI50 values in some cases reaching nanomolar values. 

Thus, the two compounds were further assessed in detail in order to identify a possible 

antiproliferative mechanism of action. DAPI staining revealed that both compounds induced 

nuclei condensation and overall cell morphological changes consistent with apoptotic cell death. 

rtPCR analysis showed that up-regulation of pro-apoptic Bak gene combined with the down-

regulation of the pro-survival Bcl-XL and Bcl-2 genes caused altered ratios between the 

proapoptotic and antiapoptotic proteins’ levels, leading to overall induced apoptosis. Molecular 

docking analysis revealed that both compounds exhibited high scores for Bcl-XL inhibition 

suggesting that compounds may induce apoptotic cell death through targeted anti-apoptotic 

protein inhibition, as well. 
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Figure S1. 1H NMR and 13C NMR spectra of compound 3 
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Figure S2. 1H NMR and 13C NMR spectra of compound 4. 
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Figure S3. 1H NMR and 13C NMR spectra of compound 5 



6 Figure S4. 1H NMR and 13C NMR spectra of compound 6 
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Figure S5. 1H NMR and 13C NMR spectra of compound 7 
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Figure S6. 1H NMR and 13C NMR spectra of compound 8 



10 Figure S7. 1H NMR and 13C NMR spectra of compound 9 



11 

Figure S8. 1H NMR and 13C NMR spectra of compound 10 
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Figure S9. NCI-60 one dose data for compound 3 
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Figure S10. NCI-60 one dose data for compound 4 
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Figure S11. NCI-60 one dose data for compound 5 
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Figure S12. NCI-60 one dose data for compound 6 
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Figure S13. NCI-60 one dose data for compound 7 
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Figure S14. NCI-60 one dose data for compound 8 
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Figure S15. NCI-60 one dose data for compound 9 
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Figure S16. NCI-60 one dose data for compound 10 
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Figure S17. The five-dose assay data for compound 4 
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Figure S18. The five-dose assay data for compound 6 



28 



29 



30 



31 

Figure S19. The five-dose assay data for compound 9 


