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Table S1. Drug-likeness, predict ADME parameters, and pharmacokinetic 
properties (www.swissadme.ch)  

Properties Compounds 
Piperine (1) Piperic acid (2) 3 4 5 

Formula C17H19NO3 C12H10O4 C18H15NO3 C20H19NO5 C20H19NO5 

Molecular 
weight 

285.34 g/mol 218.21 g/mol 293.32 g/mol 353.37 g/mol 353.37 g/mol 

H-bond
acceptors 

3 4 3 5 5 

H-bond
donors 

0 1 1 1 1 

Lipophilicity 
Log Po/w (iLOGP) 

3.38 2.20 3.00 3.82 3.71 

Water Solubility 
Log S (Ali)  

-3.96
0.111 mmol/l

-4.07
0.084 mmol/l

-5.26
0.005 mmol/l

-4.65
0.008 mmol/l 

-4.65
0.002 mmol/l

Bioavailability 
Score 

0.55 0.85 0.55 0.55 0.55

Figure S1. RMSD analysis of piperine (1) and  2,5 dimethoxy substituted phenyl piperamide 5
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Table S2. 1H and 13C chemical shifts ( in ppm, J in Hz) of piperine (1) and piperic acid (2) in acetone, 
d6 (400 mHz) 

Carbon 
No. 

1H NMR 13C NMR 1H NMR 13C NMR 
1 - 165.3 - 167.9 
2 6.65 (d, J = 14.4 Hz, 1H) 121.9 6.00 (d, J = 15.2 Hz, 1H) 121.4 
3 7.31 (dd, J = 10.4 and 14.4 Hz, 

1H) 
142.6 7.40 (m, 1H) 146.1 

4 6.93 (d, J = 10.8  Hz, 1H) 126.7 6.98 (d, J = 10.0 Hz, 1H) 125.7 
5 6.85 (d, J = 8.0 Hz, 1H) 138.9 6.97 (d, J = 5.6 Hz, 1H) 141.0 
6 - 131.7 - 131.9 
7 6.99 (dd, J = 1.6 and 8.0 Hz, 1H) 123.4 7.03 (dd, J = 1.6 and 8.0 Hz, 1H) 124.0 
8 6.98 (d, J = 8.0 Hz, 1H) 109.3 6.86 (d, J = 8.0 Hz, 1H) 109.3 
9 - 149.1 - 149.5 
10 6.02  (s, 2H) 102.3 6.04 (s, 2H) 102.5 
11 - 149.3 - 149.6 
12 7.11 (d, J = 1.6 Hz, 1H) 106.4 7.17 (d, J = 1.6 Hz, 1H) 106.6 
1’ - - - 
2’ 3.57 (t,  J = 5.4 Hz, 2H) 46.4 - - 
3’ 1.53 (m, 2H) 27.6 - - 
4’ 1.64 (m, 2H) 25.5 - - 
5’ 1.53 (m, 2H) 26.6 - - 
6’ 3.57 ( t,  J = 5.4 Hz 2H) 43.5 - - 
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Table S3. 1H and 13C chemical shifts ( in ppm, J in Hz) of N-aryl amide derivative of piperine 3-5 in acetone, d6 (400 
mHz) 

Carbon 

No.1H NMR 13C NMR 1H NMR 13C NMR 1H NMR 13C NMR
1 - 164.9 - 164.4 - 164.8 
2 6.31 (d, J = 14.8 Hz, 1H) 125.3 6.46 (d, J = 14.8 Hz, 1H) 125.8 6.49 (d, J = 14.8 Hz, 1H) 125.5 
3 7.43 (ddd, J = 3.6, 7.2, 15.2 

Hz, 1H) 
142.3 7.40 (ddd, J = 4.6, 6.0 and 14.8 

Hz 1H) 
141.7 7.42 (ddd, J = 2.4, 8.0, 14.8 

Hz, 1H) 
142.4 

4 6.94 (d, J = 6.8 Hz, 1H) 126.0 6.93 (d, J =  6.0 Hz, 1H) 126.1 6.95 (d, J = 7.2 Hz, 1H) 139.9 
5 6.93 (d, J = 3.6 Hz, 1H) 139.8 6.92 (d, J = 4.4 Hz, 1H) 139.4 6.94 (d, J = 8.8 Hz, 1H) 126.0 
6 - 132.1 - 132.2 - 132.1 
7 7.02 (dd, J = 1.6 and 8.0 Hz, 

1H) 
123.7 7.02 (dd, J = 1.6 and 8.0 Hz, 1H) 123.6 7.02 (dd, J = 1.4 and 8.2 Hz, 

1H) 
123.7 

8 6.85 (d, J = 8.0 Hz, 1H) 109.3 6.85 (d, J = 8.0 Hz, 1H) 109.3 6.85 (d, J = 8.0 Hz, 1H) 109.3 
9 - 149.4 - 149.3 - 149.4 
10 6.03 (s, 2H) 102.5 6.03 (s, 2H) 102.5 6.04 (s, 2H) 102.5 
11 - 149.4 - 149.3 - 149.4 
12 7.15 (d, J = 1.6 Hz, 1H) 106.5 7.14 (d, J = 2.0 Hz, 1H) 106.5 7.15 (d, J = 1.2 Hz, 1H) 106.5 

NH 9.30 (br s, 1H) - 8.46 (br s, 1H) - 8.62 (br s, 1H) - 
1’ - 140.7 - 142.8 - 143.8 
2’ 7.74 (dd, J = 1.2, 8.8 Hz, 2H) 120.2 - 151.0 - 130.2 
3’ 7.30 (dd, J = 7.6, 8.8 Hz, 2H) 129.6 6.59 (d, J = 2.8 Hz, 1H) 99.4 6.58 (dd, J = 2.8 and 8.8 Hz, 

1H) 
108.3 

4’ 7.05 (m, 1H) 124.2 - 157.6 6.92 (d, J = 8.0 Hz, 1H) 112.0 
5’ 7.30 (dd, J = 7.6, 8.8 Hz, 2H) 129.6 6.50 (dd, J = 2.8 and 8.8 Hz, 1H) 104.8 - 154.8 
6’ 7.74 (dd, J = 1.2, 8.8 Hz, 2H) 120.2 8.30 (d, J = 8.8 Hz, 1H) 122.2 8.23 (d, J = 2.8 Hz, 1H) 107.9 

2’-OMe - - 3.86 (s, 3H) 56.3 3.83 (s, 3H) 56.8 
4’-OMe - - 3.78 (s, 3H) 55.8 - - 
5’-OMe - - - - 3.74 (s, 3H) 55.9 
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Figure S2. 1HNMR spectrum of piperine (1) in acetone-d6 

Figure S3. 13CNMR spectrum of piperine (1) in acetone-d6 
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Figure S4. COSY spectrum of piperine (1) in acetone-d6

Figure S5. IR spectrum of piperine (1), ATR 
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Figure S6. 1HNMR spectrum of pi peric acid (2) in acetone-d6

Figure S7. 13CNMR spectrum of piperic acid (2) in acetone-d6
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Figure S8. COSY spectrum of piperic acid (2) in acetone-d6 

Figure S9. IR spectrum of piperic acid (2), ATR 
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Figure S10. 1HNMR spectrum of compound 3 in acetone-d6

Figure S11. 13CNMR spectrum of compound 3 in acetone-d6
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Figure S12. COSY spectrum of compound 3 in acetone-d6 

Figure S13. HSQC spectrum of compound 3 in acetone-d6
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Figure S14. HMBC spectrum of compound 3 in acetone-d6 

Figure S15. IR spectrum of compound 3, ATR 
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Figure S16. 1HNMR spectrum of compound 4 in acetone-d6 

Figure S17. 13CNMR spectrum of compound 4 in acetone-d6
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Figure S18. COSY spectrum of compound 4 in acetone-d6 

Figure S19. HSQC spectrum of compound 3 in acetone-d6
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Figure S20. HMBC spectrum of compound 3 in acetone-d6 

Figure S21. IR spectrum of compound 4, ATR 
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Figure S22. 1HNMR spectrum of compound 5 in acetone-d6 

Figure S23. 13CNMR spectrum of compound 5 in acetone-d6
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Figure S24. COSY spectrum of compound 5 in acetone-d6 

Figure S25. HSQC spectrum of compound 5 in acetone-d6
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Figure S26. HMBC spectrum of compound 5 in acetone-d6 

Figure S27. IR spectrum of compound 5, ATR 


