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1. Synthetic procedure 

1.1. General Information 

All the starting materials, reagents, solvents, and catalysts were purchased from Al-

drich or Merck or Loba Chem and were used without further purification. The chromato-

graphic solvents used for isolation/purification of compounds were distilled prior to use. 

All chemicals were of analytical grade. For thin layer chromatography, 0.2-mm precoated 

plates of silica gel G60 F254 (Merck) were used. 1H (400 MHz) and 13C (100 MHz) NMR 

spectra were recorded on a BRUKER AVANCE II 400 MHz spectrometer using DMSO-

d6 and CDCl3 as a solvent. The 1H and 13C chemical shifts are reported in δ ppm relative 

to tetramethylsilane using as internal reference. The following abbreviations were used to 

designate chemical shift multiplicities: s = singlet, b = broad, d = doublet, dd = double 

doublet, t = triplet, m = multiplet. The melting points were determined in open capillary 

tubes and are uncorrected. 
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1.2. Synthesis of 13aa′- 13ag′ and 14ba′ – 14bg′. The 1H and 13C NMR spectra of these 

compounds has been shown in Figure S1-S14. 
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2,6-dimethyl-4-(4-((1-phenyl-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-1,4-dihydropyridine-3,5-

dicarbonitrile (13aaˈ). 

Compound (13aa′) was prepared from 11a (300 mg, 1.0 mmol), 12a′ (135 mg, 1.1 

mmol). White solid, Yield 360 mg, 85%, Melting point: 192 – 194 °C. 1H NMR (DMSO-d6) 

δ 9.51 (s, 1H, NH), 8.98 (s, 1H, ArH), 7.94 – 7.92  (m , 2H, ArH), 7.63 – 7.61   (m, 2H,ArH), 

7.53 – 7.49 (m, 1H, ArH), 7.23 – 7.21.  (m,  2H, ArH), 7.12 – 7.10 (m, 2H, ArH),  5.25 (s, 2H, 

CH2), (m, 4.36 (s, 1H, CH), 2.03 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ 157.4, 148.4, 146.7, 

146.3, 144.5, 144.3, 140.7, 137.1, 136.8, 131.4, 128.8, 126.1, 125.5, 123.2, 123.1, 120.6, 119.3, 

114.8, 82.8, 60.9, 17.7. 
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2,6-dimethyl-4-(4-((1-(3,4,5-trimethoxyphenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-1,4-dihy-

dropyridine-3,5-dicarbonitrile (13ab′). 

Compound (13ab′) was prepared from 11a (300 mg, 1.0 mmol), 12b′ (216 mg, 1.1 

mmol). Off white solid, Yield 449 mg, 87 %, Melting point: 214 – 216 °C. 1H NMR (DMSO-

d6) δ 9.51 (s, 1H, NH), 9.00 (s, 1H, ArH), 7.24 (s, 2H, ArH), 7.21 (d, J = 7.9 Hz,  2H, ArH), 

7.11 (d, J = 7.9 Hz, 2H, ArH), 5.26 (s, 2H, CH2), 4.36 (s, 1H, CH), 3.88 (s, 6H, 2×OCH3), 3.71 

(s, 3H, OCH3), 2.03 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ 157.4, 153.4, 146.3, 143.7, 137.3, 

136.8, 132.4, 128.8, 123.0, 119.3, 114.8, 98.0, 82.8, 61.1, 60.1, 56.2, 31.2, 17.7.  

  

2,6-dimethyl-4-(4-((1-(2-nitrophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-1,4-dihydro-

pyridine-3,5-dicarbonitrile (13ac′). 

Compound (13ac′) was prepared from 11a (300 mg, 1.0 mmol), 12c′ (170 mg, 1.0 

mmol). Brown solid, Yield 418 mg, 89 %, Melting point: 202 – 204 °C. 1H NMR (DMSO-d6) 



 

 

 

δ 9.52 (s, 1H, NH), 8.87 (s, 1H, ArH), 8.25- 8.23  (m, , 1H, ArH), 7.98 – 7.93  (m, 2H, ArH), 

7.87 – 7.83  (m,  1H, ArH), 7.24 (d, J = 8.4 Hz, 2H, ArH), 7.13 (d, J = 8.4 Hz, 2H, ArH) 5.28 

(s, 2H, CH2), 4.37 (s, 1H, CH), 2.04 (s, 6H, 2×CH3).13C NMR (DMSO-d6) δ157.5, 146.3, 144.0, 

143.5, 136.8, 134.3, 131.2, 129.0, 128.8, 127.6, 125.9, 125.5, 119.3, 114.8, 82.9, 60.9, , 31.2, 17.7.  
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4-(4-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (13ad′). 

Compound (13ad′) was prepared from 11a (300 mg, 1.0 mmol), 12d′ (175 mg, 1.1 

mmol). Yellow solid, Yield 386 mg, 84 %, Melting point: 210 – 212 °C. 1H NMR (DMSO-d6) 

δ 9.50 (s, 1H, NH), 8.99 (s, 1H, ArH), 7.99 – 7.97  (m, 2H, ArH), 7.69 – 7.67 (m, 2H, ArH), 

7.22 (d, J = 8.4Hz 2H, ArH), 7.12 (d, J = 8.4Hz, 2H, ArH),   5.26 (s, 2H, CH2), 4.36 (s, 1H, 

CH), 2.04 (s, 6H, 2×CH3).13C NMR (DMSO-d6) δ 157.4,146.3, 144.0,136.8,135.3, 133.0, 129.8, 

128.8,122.8, 121.8, 119.3, 114.9, 82.9, 61.0,17.7.  
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4-(4-((1-(3-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (13ae′). 

Compound (13ae′) was prepared from 11a (300 mg, 1.0 mmol), 12e′ (175 mg, 1.2 

mmol). Yellow solid, Yield 404 mg, 88 %, Melting point: 213 – 215 °C. 1H NMR (DMSO-d6) 

δ 9.44 (s, 1H, NH), 8.99 (s, 1H, ArH), 8.01 (s, 1H,  ArH), 7.89 – 7.87 (m,1H,  ArH), 7.59 – 

7.57 (m,1H, ArH), 7.51 -7.49  (m, 1H, ArH), 7.15 (d, J=8.4Hz, 2H, ArH), 7.04 (d, J=8.4Hz, 

2H, ArH),  5.19 (s, 2H, CH2), 4.29 (s, 1H, CH), 1.96 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ 

157.4, 146.7, 146.3, 144.5, 140.7, 136.8, 128.8, 125.5, 123.2, 120.6, 119.3, 114.8, 82.8, 60.9, 24.2, 

17.7. 
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4-(4-((1-(4-bromophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (13af′). 



 

 

 

Compound (13af′) was prepared from 11a (300 mg, 1.0 mmol), 12f′ (248 mg, 1.2 

mmol). Brown solid, Yield 465 mg, 92 %, Melting point: 216 – 218 °C. 1H NMR (DMSO-d6) 

δ 9.25 (s, 1H, NH), 8.92 (s, 1H, ArH), 7.90 (d, J = 8.5 Hz, 2H, ArH),  7.82 (d, J = 8.5 Hz, 2H, 

ArH), 7.32 – 7.27 (m, 2H, ArH), 7.23 – 7.21 (m, 1H, ArH), 7.05 – 7.01 (m, 1H, ArH), 5.26 (s, 

2H, CH2), 4.76 (s, 1H, CH), 1.94 (s, 6H, 2×CH3).13C NMR (DMSO-d6) δ 155.3, 146.9, 144.1, 

135.8, 132.7, 131.8, 131.2, 129.7, 129.0, 122.5, 122.0, 121.4, 121.3, 119.4, 112.7, 81.6, 61.5, 17.6.  
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4-(4-((1-(3-bromophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile(13ag′). 

Compound (13ag′) was prepared from 11a (300 mg, 1.0 mmol), 12g′ (248 mg, 1.2 

mmol). Brown solid, Yield 449 mg, 89 %, Melting point: 214 – 216 °C. 1H NMR (DMSO-d6) 

δ 9.51 (s, 1H, NH), 9.05 (s, 1H, ArH), 8.20 (s, 1H,  ArH), 7.98 (d, J=7.8 Hz , 1H,  ArH), 7.70 

(d, J=7.8 Hz, 1H, ArH), 7.57 – 7.53 (m, 1H, ArH), 7.23 (d, J=8.4 Hz, 2H, ArH), 7.11 (d, 

J=8.4Hz, 2H, ArH), 5.26 (s, 2H, CH2), 4.36 (s, 1H, CH), 2.03 (s, 6H, 2×CH3). 13C NMR 

(DMSO-d6) δ 157.4, 148.4, 146.3, 144.0, 137.6, 136.8, 131.7, 131.4, 128.8, 122.9, 122.6, 122.4, 

119.3, 119.0, 114.8, 82.8, 61.0, 17.7.  
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2,6-dimethyl-4-(2-((1-phenyl-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-1,4-dihydropyridine-3,5-

dicarbonitrile (14ba′). 

Compound (14ba′) was prepared from 11b (300 mg, 1.0 mmol), 12a′ (135 mg, 1.1 

mmol). Cream solid, Yield 368 mg, 87 %, Melting point: 162 – 164 °C. 1H NMR (DMSO-d6) 

δ 9.47 (s, 1H, NH), 8.88 (s, 1H, ArH), 7.92 – 7.91  (m, 2H, ArH), 7.61 – 7.59 (m, 2H, ArH), 

7.37 – 7.34 (m, 1H, ArH), 7.32 – 7.29 (m, 2H, ArH), 7.05 – 7.03 (m, 2H, ArH),  5.24 (s, 2H, 

CH2), 4.77 (s, 1H, CH), 1.95 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ155.3, 147.0, 143.9, 136.6, 

132.1, 131.8, 129.8, 129.7, 129.6, 129.4, 129.0, 128.8, 128.6, 128.2, 123.5, 122.5, 121.6, 121.3, 

120.1, 119.4, 119.2, 81.6, 78.1, 61.6, 17.7.  
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2,6-dimethyl-4-(2-((1-(3,4,5-trimethoxyphenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-1,4-dihy-

dropyridine-3,5-dicarbonitrile(14bb′). 



 

 

 

Compound (14bb′) was prepared from 11b (300 mg, 1.0 mmol), 12b′ (216 mg, 1.1 

mmol). Brown solid, Yield 460 mg, 89 %, Melting point: 180 – 182 °C. 1H NMR (DMSO-d6) 

δ 9.25 (s, 1H, NH), 8.86 (s, 1H, ArH), 7.30 – 7.24 (m, 3H, ArH), 7.19 (s, 2H, ArH), 7.02 – 7.01 

(m, 1H, ArH), 5.26 (s, 2H, CH2), 4.73 (s, 1H, ArH), 3.85 (s, 6H, 2×OCH3), 3.80 (s, 3H, OCH3), 

1.94 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ 155.2, 153.4, 147.0, 143.7, 137.3, 132.4, 131.9, 

129.7, 129.0, 122.8, 121.4, 119.4, 112.7, 98.1, 81.6, 61.6, 60.1, 56.2, 31.2, 17.6. 
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2,6-dimethyl-4-(2-((1-(2-nitrophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-1,4-dihydro-

pyridine-3,5-dicarbonitrile(14bc′). 

Compound (14bc′) was prepared from 11b (300 mg, 1.0 mmol), 12c′ (170 mg, 1.0 

mmol). Brown solid, Yield 399 mg, 85 %, Melting point: 170 – 172 °C. 1H NMR (DMSO-d6) 

δ 9.28 (s, 1H, NH), 8.80 (s, 1H, ArH), 8.25 – 8.23 (m, 1H, ArH), 8.00 – 7.96 (m, 1H, ArH), 

7.90 – 7.84 (m, 2H, ArH), 7.34 – 7.29 (m, 2H, ArH), 7.25 – 7.23 (m, 1H, ArH), 7.07 – 7.03 (m, 

1H, ArH), 5.29 (s, 1H, CH2), 4.78 (s, 1H, ArH), 1.97 (s, 6H, 2XCH3). 13C NMR (DMSO-d6) δ 

155.2, 147.0, 144.0, 143.7, 134.3, 131.8, 131.1, 129.7, 129.0, 127.4, 125.5, 121.5, 119.4, 112.8, 

81.7, 61.6, 17.6.  
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4-(2-((1-(4-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (14bd′). 

Compound (14bd′) was prepared from 11b (300 mg, 1.0 mmol), 12d′ (175 mg, 1.0 

mmol). Yellow solid, Yield 418 mg, 91%, Melting point: 175- – 177 °C. 1H NMR (DMSO-

d6) δ 9.25 (s, 1H, NH), 8.92 (s, 1H, ArH), 7.96 (d, J=8.4 Hz, 2H, ArH), 7.69 (d, J=8.4 Hz, 2H, 

ArH), 7.32-7.27 (m, 2H, ArH), 7.23 – 7.21 (m,1H, ArH), 7.05 – 7.01 (m, 1H, ArH), 5.26 (s, 

2H, CH2), 4.70 (s, 1H, CH), 1.94 (s, 6H, 2 X CH3),  13C NMR (DMSO-d6) δ 155.3, 154.5, 147.0, 

146.9, 144.1, 135.4, 132.9, 132.1, 131.8, 129.8, 129.0, 128.3, 122.5, 121.7, 119.4, 112.8, 112.7, 

81.7, 61.5, 56.0, 17.6.  
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4-(2-((1-(3-chlorophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (14be′). 

Compound (14be′) was prepared from 11b (300 mg, 1.0 mmol), 12e′ (175 mg, 1.0 

mmol). Yellow solid, Yield 381 mg, 83 %, Melting point: 178 – 180 °C. 1H NMR (DMSO-

d6)δ 9.24 (s, 1H, NH), 8.97 (s, 1H, ArH), 8.06 (s, 1H, ArH), 7.99 – 7.93 (m, 1H, ArH), 7.66 – 



 

 

 

7.62 (m, 1H, ArH), 7.58 – 7.56 (m, 1H, ArH), 7.43-7.28 (m, 2H, ArH), 7.24 – 7.22 (m, 1H, 

ArH), 7.06 – 7.02 (m, 1H, ArH), 5.27 (s, 2H, CH2), 4.77 (s, 1H, CH), 1.95 (s, 6H, 2×CH3). 13C 

NMR (DMSO-d6) δ 155.3, 146.9, 144.1, 137.6, 134.1, 131.8, 131.5, 129.7, 129.0, 128.4, 122.6, 

121.3, 119.9, 119.4, 118.6, 112.7, 81.6, 61.5, 17.6. 
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4-(2-((1-(4-bromophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (14bf′). 

Compound (14bf′) was prepared from 11b (300 mg, 1.0 mmol), 12f′ (200 mg, 1.1 

mmol). Brown solid, Yield  449 mg, 89 %,  Melting point: 172 – 174 °C. 1H NMR (DMSO-

d6) δ 9.25 (s, 1H, NH), 8.92 (s, 1H, ArH), 7.88  (d, J = 8.5 Hz, 2H, ArH), 7.82 (d, J = 8.5 Hz, 

2H, ArH), 7.32 – 7.27  (m, 2H, ArH), 7.23 – 7.21 (m, 1H, ArH), 7.05 – 7.01 (m, 1H, ArH) 5.26 

(s, 2H, CH2), 4.76 (s, 1H, ArH), 1.94 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ 155.3, 146.9, 

144.1, 135.8 132.7, 131.8, 131.2, 129.7, 129.0, 122.5, 122.0, 121.4, 121.3, 119.4, 112.7, 81.6, 61.5, 

17.5.  
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4-(2-((1-(3-bromophenyl)-1H-1,2,3-triazol-4-yl)methoxy)phenyl)-2,6-dimethyl-1,4-dihydro-

pyridine-3,5-dicarbonitrile (14bg′). 

Compound (14bg′) was prepared from 11b (300 mg, 1.0 mmol), 12g′ (200 mg, 1.1 

mmol). Brown solid, Yield 424 mg, 84 %, Melting point: 177 – 179 °C. 1H NMR (DMSO-d6) 

δ 9.25 (s, 1H, NH), 9.00 (s, 1H, ArH), 8.20 (s, 1H, ArH), 8.07 - 7.93 (m, 1H, ArH), 7.70 – 7.58 

(m, 2H, ArH), 7.40 – 7.25 (m, 3H, ArH), 7.10 -7.05  (m,1H, ArH), 5.30 (s, 2H, CH2), 4.79 (s, 

1H, CH) 1.96 (s, 6H, 2×CH3). 13C NMR (DMSO-d6) δ155.3, 146.9, 144.1, 137.7, 131.8, 131.7, 

131.3, 129.7, 129.0, 122.6, 122.4, 121.3, 119.4, 119.0, 112.7, 81.6, 61.5, 17.5.  

  



 

 

 

 

Figure S1. 1H and 13C NMR spectrum of 13aa′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S2. 1H and 13C NMR spectrum of 13ab′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S3. 1H and 13C NMR spectrum of 13ac′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S4. 1H and 13C NMR spectrum of 13ad′ (400 MHz, DMSO-d6). 

 



 

 

 

 

Figure S5. 1H and 13C NMR spectrum of 13ae′ (400 MHz, DMSO-d6). 



 

 

 

 

 

 

Figure S6. 1H and 13C NMR spectrum of 13af′ (400 MHz, DMSO-d6). 



 

 

 

 

 

 

Figure S7. 1H and 13C NMR spectrum of 13ag′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S8. 1H and 13C NMR spectrum of 14ba′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S9. 1H and 13C NMR spectrum of 14bb′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S10. 1H and 13C NMR spectrum of 14bc′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S11. 1H and 13C NMR spectrum of 14bd′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S12. 1H and 13C NMR spectrum of 14be′ (400 MHz, DMSO-d6). 



 

 

 

 

 

Figure S13. 1H and 13C NMR spectrum of 14bf′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S14. 1H and 13C NMR spectrum of 14bg′ (400 MHz, DMSO-d6). 



 

 

 

 

Figure S15. MTT assay graphs of percentage viability for para series compounds (13aaꞌ-13agꞌ). 



 

 

 

 

Figure S16. MTT assay graphs of percentage viability for ortho series compounds (14baꞌ-14bgꞌ). 

  



 

 

 

Table S1. Absorbance reading at 570 nm for MTT assay of 13ab' and 13ad' and their IC50 value. 

Concentration 

(nM) 

Log of concen-

trations 

Absorbance (570nm) % Viability 

13abˈ 13adˈ 13abˈ 13adˈ 

    A B C A B C     

  1 0.16 0.181 0.18 0.158 0.183 0.179 100 100 

50 1.69897 0.135 0.156 0.158 0.138 0.159 0.156 86 87 

100 2 0.124 0.141 0.138 0.113 0.13 0.127 77 71 

250 2.39794 0.113 0.129 0.128 0.096 0.109 0.107 71 60 

500 2.69897 0.101 0.113 0.11 0.086 0.098 0.097 62 53 

1000 3 0.076 0.088 0.087 0.07 0.08 0.079 48 44 

10000 4 0.056 0.064 0.062 0.056 0.064 0.062 35 35 

100000 5 0.031 0.033 0.03 0.049 0.057 0.056 18 31 

  LogIC50 
  

3.145 2.8054 

  IC50 (nM) 1396.368 638.8516 

 


