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Figure S1. 1H NMR and mass spectra of compound 2 
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Figure S2. 1H NMR spectrum of compound 3a 
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Figure S3. 1H NMR spectrum of compound 3b 
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Figure S4. 13C NMR and mass spectra of compound 3b 
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Figure S5. 1H NMR spectrum of compound 4 
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Figure S6. 13C NMR and mass spectra of compound 4 
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Figure S7. 1H NMR spectrum of compound 5a 
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Figure S8. 13C NMR and mass spectra of compound 5a 
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Figure S9. 1H NMR spectrum of compound 5b  
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Figure S10. 13C NMR spectrum of compound 6 
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Figure S11. 1H NMR spectrum of compound 7 
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Figure S12. 1H NMR spectrum of compound 8a 
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Figure S13. 1H NMR spectrum of compound 8b 
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Figure S14. 13C NMR and mass spectra of compound 8b 
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Figure S15. 1H NMR spectrum of compound 9 
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Figure S16. 13C DEPT NMR and mass spectra of compound 9 
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Figure S17. 1H NMR spectrum of compound 10 
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Figure S18. 13CNMR spectrum of compound 10 
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Figure S19. 13C DEPT NMR and mass spectra of compound 10 
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Figure S20. 1H NMR spectrum of compound 11 
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Figure S21. 13C NMR and mass spectra of compound 11 
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Figure S22. 1H NMR spectrum of compound 12 
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Figure S23. 13C NMR and mass spectra of compound 12 
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Figure S24. 1H NMR spectrum of compound 13 
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Figure S25. 13C NMR and mass spectra of compound 13 
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Figure S26. 1H NMR and mass spectra of compound 14a 
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Figure S27. 1H NMR spectrum of compound 14b 
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Figure S28. 13C NMR spectrum of compound 14b 

 

 

 

 

 

Pharmacophore elucidation  
 
• Selection of the Training Set Compounds: 
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 Selection of the training set is a key step in automatic pharmacophore generation. It governs the quality of resultant pharma-
cophore models and plays a critical role in the whole process. Herein, a Training set compounds consisting of nifedipine, DHPMs (1-

3) (with possible tautomers) and pyrimidine-based CCBs (4) (Figure 29; I-VII), representing the most interesting CCBs, were selected 
for constructing the pharmacophore model.  
 

 
 

Figure S29: Training set compounds comprising representative DHP, DHPMs and pyrimidine-based CCBs 
 

• Validation of the Pharmacophore Model: 

 Selected pharmacophore model was validated for its predictive efficacy as calcium channel model utilizing representative 
derivatives of DHPs (felodipine), DHPMs (2) and pyrimidines (4) CCBs (Figure 30). Mapping these compounds onto the generated 
query (Figure 31) showed high mapping scoring quality expressed in terms of RMSD values. RMSD is defined as the root mean 
square distance between query features and their matching annotation points. Hence, the lower the RMSD values the better the 
compound fitness to the generated hypothesis.  
 
 

 
 

                            Felodipine (RMSD=0.2241 Å)        DHPM CCB (RMSD=0.5778 Å) 



Molecules 2022, 26, 2240 31 of 32 

 

 

 
 

Pyrimidine-based CCB (RMSD=0.5212 Å) 
 

Figure S30: Validation set compounds 
 
 

 
 

Figure S31: Mapping of validation set compounds on the pharmacophore model 
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