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Source of chemicals 

 

Toluene, diethyl ether, and N-methyl-2-pyrrolidone were obtained from Molar Chemicals Ltd., 

Budapest, Hungary, and used without further purification. 

1-Ethynyl-4-fluorobenzene, 1-ethynyl-4-(trifluoromethyl)benzene, 4-methylbenzyl bromide, 

4-fluorobenzyl bromide, 4-(trifluoromethyl)benzyl bromide and copper(I) iodide were 

purchased from TCI Chemicals and used without further purification. 

Benzyl bromide, allyl bromide, 1-hexyl bromide, 1-octyl bromide, sodium azide, 1,4-dioxane, 

dimethyl sulfoxide, 2-methyltetrahydrofuran, methyl levulinate, ethyl levulinate, γ-

valerolactone, phenylacetylene, 1-ethynyl-4-methoxybenzene, phenyl propargyl ether, 1-

hexyne, 3-ethyl-1-pentyn-3-ol, 1-ethynyl-1-cyclohexanol, copper(I) thiocyanate, copper(I) 

chloride, copper(I) bromide were purchased from Sigma-Aldrich Kft., Budapest, Hungary and 

used as received.  

 

Preparation and characterization of the synthesized compounds 

 

Benzyl azide (1a) 

20.1 g (117.5 mmol) benzyl bromide, 15 g (230.7 mmol) sodium azide 152 µL 

(156.1 mg, 1.17 mmol) were reacted in 50 mL ethanol. The reaction was performed 

under reflux for 24 h. The reaction mixture was then dissolved in 35 mL diethyl ether and 

washed with 80 mL water. The organic phase was washed with brine (3 × 10 mL). The solution 

was dried with MgSO4 and filtered, and the solvent was removed in vacuo. Yield: 13.9 g (88%) 

yellowish oil. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 4.32 (s, 2H), 7.29 – 7.40 (m, 

5H).13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 54.80, 128.22, 128.31, 128.84, 135.38. It 

corresponds to the published results.[1] 

 

1-Benzyl-4-phenyl-1H-1,2,3-triazole (3a) 

104 µL (104.3 mg, 1.02 mmol) phenylacetylene, 152 µL (156.1 mg, 

1.17 mmol) benzyl azide, 10 µL (6.0 mg) triethylamine, 2.1 mg copper(I) 

iodide, and 2.5 mL of CyreneTM as solvent. The reaction mixture was 

stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, 

followed by intensive stirring. The solid product was filtered, washed with distilled water (3 × 

5 mL). It was dried until constant weight under the fume hood. Yield: 209.9 mg (87%) white 

solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.56 (s, 2H), 7.28 – 7.33 (m, 3H), 7.34 – 

7.42 (m, 5H), 7.66 (s, 1H), 7.79 (dd, J = 8.4, 1.4 Hz, 2H). 13C NMR (126 MHz, CDCl3, TMS, 

ppm): δ= 54.21, 119.52, 125.69, 128.05, 128.16, 128.77, 128.80, 129.15, 130.54, 134.69, 

148.21.MS: m/z (%):116.05 (100), 91.00 (82), 206.00 (45), 89.00 (30), 104.00 (23), 65.00 (22), 

235.05 (13), 207.00 (12). 62.95 (10), 117.05 (9). It corresponds to the published results.[2]  

  



S3 

1-Benzyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (3b) 

144.4 mg (1.20 mmol) 1-ethynyl-4-fluorobenzene, 184.7 mg, 

(1.38 mmol) benzyl azide, 10 µL (9.1 mg) triethylamine, 2.1 mg 

copper(I) iodide, and 2.5 mL of CyreneTM as solvent. The reaction 

mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled 

water is added, followed by intensive stirring. The solid product was filtered and washed with 

distilled water (3 × 5 mL). It was dried until constant weight under the fume hood. Yield: 

280.1 mg (92%) white solid.1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.55 (s, 2H), 7.05 – 

7.10 (m, 2H), 7.30 (dd, J = 7.6, 2.0 Hz, 2H), 7.34 – 7.40 (m, 3H), 7.62 (s, 1H), 7.73 – 7.78 (m, 

2H).13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 54.25, 115.78 (d, J = 21.4 Hz), 119.27, 

126.80 (d, J = 2.5 Hz), 127.43 (d, J = 7.6 Hz), 128.08, 128.83, 129.18, 134.62, 147.36, 161.67, 

163.63. 19F NMR (282 MHz, CDCl3, TMS, ppm): δ= –113.55. MS: m/z (%): 134.00 (100), 

91.00(93), 224.00 (62), 107.00 (38), 65.00 (27), 104.00 (18), 253.05 (17), 198.00 (13), 225.00 

(11), 197.00 (9). It corresponds to the published results.[2] 

 

1-Benzyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (3c) 

169.5 mg, (0.99 mmol) 1-ethynyl-4-(trifluoromethyl)benzene, 

152.9 mg, (1.15 mmol) benzyl azide, 10 µL (8.1 mg) triethylamine, 

2.1 mg copper(I) iodide, and 2.5 mL of CyreneTM as solvent. The 

reaction mixture was stirred overnight at 30 °C. Then, 20 mL of cold 

distilled water is added, followed by intensive stirring. The solid product was filtered and 

washed with distilled water (3 × 5 mL). It was dried until constant weight under the fume hood. 

Yield: 276.0 mg (91 %) white solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.59 (s, 2H), 

7.30 – 7.35 (m, 2H), 7.36 – 7.43 (m, 3H), 7.64 (d, J = 8.4 Hz, 2H), 7.75 (s, 1H), 7.91 (d, J = 8.2 

Hz, 2H). 13C NMR (126 MHz, CDCl3, TMS, ppm) δ= 54.39, 120.29, 124.10 (q, J = 271.3 Hz), 

125.18, 125.81 (q, J = 4.2 Hz), 128.15, 128.97, 129.26, 130.00 (q, J = 32.3 Hz), 134.00, 134.41, 

146.86. 19F NMR (282 MHz, CDCl3, TMS, ppm): δ= -62.59. δ= -113.55. MS: m/z (%): 91.00 

(100), 184.00 (64), 274.05 (42), 65.00 (23), 104.05 (20), 179.05 (14), 303.05 (10), 275.05 (10), 

206.05 (8), 157.00 (8). It corresponds to the published results.[3]  

 

1-Benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3d) 

138.4 mg, (1.04 mmol) 1-ethynyl-4-methoxybenzene, 157.9 mg, 

(1.19 mmol) benzyl azide, 10 µL (8.1 mg) triethylamine, 2.2 mg 

copper(I) iodide, and 2.5 mL of CyreneTM as solvent. The reaction 

mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled 

water is added, followed by intensive stirring. The solid product was filtered and washed with 

distilled water (3 × 5 mL). It was dried until constant weight under the fume hood. Yield: 223.6 

mg (80%) white solid.1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 3.82 (s, 3H), 5.54 (s, 2H), 

6.90 – 6.94 (m, 2H), 7.29 (dd, J = 7.6, 2.0 Hz, 2H), 7.33 – 7.41 (m, 3H), 7.57 (s, 1H), 7.69 – 

7.74 (m, 2H). 13C NMR (126 MHz, CDCl3, TMS, ppm): δ=54.17, 55.30, 114.20, 118.70, 

123.30, 127.00, 128.03, 128.72, 129.12, 134.80, 148.09, 159.60. MS: m/z (%): 206.95 (100), 

236.05 (98), 91.00 (97), 146.00 (86), 119.00 (50), 65.00 (41), 265.05 (38), 209.00 (30), 280.95 

(28), 237.00 (22). It corresponds to the published results.[3] 
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1-Benzyl-4-(phenoxymethyl)-1H-1,2,3-triazole (3e) 

136.9 mg, (1.04 mmol) phenyl propargyl ether, 157.9 mg, 

(1.19 mmol) benzyl azide, 10 µL (8.7 mg) triethylamine, 2.4 mg 

copper(I) iodide, and 2.5 mL of CyreneTM as solvent. The reaction 

mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, followed 

by intensive stirring. The solid product was filtered and washed with distilled water (3 × 5 mL). 

It was dried until constant weight under the fume hood. Yield: 255.5 mg (96%) white solid. 1H 

NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.18 (s, 2H), 5.52 (s, 2H), 6.94 – 6.99 (m, 3H), 7.27 

(d, J = 8.5 Hz, 4H), 7.33 – 7.40 (m, 3H), 7.53 (s, 1H).13C NMR (126 MHz, CDCl3, TMS, ppm): 

δ= 54.24, 62.04, 114.75, 121.24, 122.59, 128.11, 128.81, 129.14, 129.52, 134.46, 144.72, 

158.18.  MS: m/z (%):91.00 (100), 144.05 (31), 65.00 (15), 172.05 (11), 94.00 (9), 92.00 (8), 

104.00 (7), 39.00 (7), 265.05 (6), 117.05 (6).It corresponds to the published results.[4] 

 

1-Benzyl-4-butyl-1H-1,2,3-triazole (3f) 

82.5 mg, (1.00 mmol) 1-hexyne, 151.4 mg, (1.14 mmol) benzyl azide, 

10 µL (6.8 mg) triethylamine, 1.9 mg copper(I) iodide, and 2.5 mL of 

CyreneTM as solvent. The reaction mixture was stirred overnight at 

30 °C. Then, 20 mL of cold distilled water is added, followed by intensive stirring. The solid 

product was filtered and washed with distilled water (3 × 5 mL). It was dried until constant 

weight under the fume hood. Yield: 175.7 mg (81%) white solid. 1H NMR (500 MHz, CDCl3, 

TMS, ppm): δ= 0.91 (t, J = 7.3 Hz, 3H), 1.36 (h, J = 7.4 Hz, 2H), 1.62 (p, J = 7.5 Hz, 2H), 2.69 

(t, J = 7.7 Hz, 2H), 5.49 (s, 2H), 7.19 (s, 1H), 7.25 (dd, J = 7.7, 1.9 Hz, 2H), 7.32 – 7.39 (m, 

3H). 13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 13.82, 22.32, 25.42, 31.52, 53.96, 120.49, 

127.95, 128.58, 129.04, 135.02, 148.98. MS: m/z (%): 91.00 (100), 65.00 (10), 92.00 (9), 41.00 

(8), 173.05 (5), 104.00 (5), 39.00 (4), 96.05 (3), 69.05 (3), 144.05 (3), 215.10 (0.3). It 

corresponds to the published results.[5] 

 

3-(1-Benzyl-1H-1,2,3-triazol-4-yl)pentan-3-ol (3g) 

115.0 mg, (1.02 mmol) 3-ethyl-1-pentyn-3-ol, 153.1 mg, (1.15 mmol) 

benzyl azide, 10 µL (7.8 mg) triethylamine, 2.3 mg copper(I) iodide, and 

2.5 mL of CyreneTM as solvent. The reaction mixture was stirred overnight 

at 30 °C. Then, 20 mL of cold distilled water and 10 mL diethyl ether are 

added, followed by intensive stirring. The ether phase was washed with water (3 × 3 mL). The 

solution was dried with MgSO4 and filtered, and the solvent was removed in vacuo. Yield: 

127.0 mg (50%), slightly yellowish solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 0.80 (t, 

J = 7.5 Hz, 6H), 1.78 – 1.94 (m, 4H), 2.50 (s, 1H), 5.51 (s, 2H), 7.24 (dd, J = 7.6, 2.0 Hz, 2H), 

7.30 – 7.41 (m, 4H). 13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 7.80, 33.75, 54.09, 74.11, 

120.44, 127.89, 128.66, 129.10, 134.83, 153.57. MS: m/z (%): 91.00 (100), 216.05 (28), 65.00 

(9), 92.00 (8), 146.05 (7), 217,00 (4), 57.00 (3), 41.00 (2), 160.00 (2), 38.95 (2). 

  



S5 

1-(1-Benzyl-1H-1,2,3-triazol-4-yl)cyclohexanol (3h) 

125.9 mg, (1.01 mmol) 1-ethynyl-1-cyclohexanol, 155.4 mg, (1.15 mmol) 

benzyl azide, 10 µL (8.8 mg) triethylamine, 2.3 mg copper(I) iodide, and 

2.5 mL of CyreneTM as solvent. The reaction mixture was stirred overnight 

at 30 °C. Then, 20 mL of cold distilled water and 10 mL diethyl ether are added, followed by 

intensive stirring. The ether phase was washed with water (3 × 3 mL). The solution was dried 

with MgSO4, filtered, and the solvent was removed in vacuo. Yield: 225.8 mg (87%) white 

solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 1.28 – 1.39 (m, 1H), 1.53 (dq, J = 9.0, 4.4 

Hz, 2H), 1.61 (dq, J = 9.0, 4.7 Hz, 1H), 1.67 – 1.78 (m, 2H), 1.86 (s, 1H), 1.90 – 1.98 (m, 2H), 

2.47 (s, 1H), 5.49 (s, 2H), 7.27 (d, J = 2.6 Hz, 2H), 7.37 (d, J = 7.3 Hz, 4H). 13C NMR (126 

MHz, CDCl3, TMS, ppm): δ= 21.94, 25.35, 38.11, 54.14, 69.55, 119.55, 128.12, 128.71, 

129.10, 134.67, 156.12. MS: m/z (%): 91.00 (100), 206.95 (17), 65.00 (14), 92.00 (13), 257.00 

(11), 55.00 (10), 41.00 (8), 214.05 (8), 96.10 (8), 69,05 (7). It corresponds to the published 

results.[6] 

 

1-Hexyl-4-phenyl-1H-1,2,3-triazole (5b) 

185.7 mg (1.12 mmol) 1-hexyl bromide, 92.6 mg (1.42 mmol) sodium 

azide and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 

85 °C for 8 h. Then, 106.0 mg (1.04 mmol) phenylacetylene, 10 µL 

(12.5 mg) triethylamine, 2.0 mg copper(I) iodide were added. The 

reaction mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, 

followed by intensive stirring. The solid product was filtered and washed with distilled water 

(3 × 5 mL). It dried until constant weight under the fume hood. Yield: 134.6 mg (57%) beige 

solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 0.85 – 0.91 (m, 3H), 1.26 – 1.40 (m, 6H), 

1.93 (p, J = 7.2 Hz, 2H), 4.38 (t, J = 7.2 Hz, 2H), 7.29 – 7.36 (m, 1H), 7.42 (t, J = 7.6 Hz, 2H), 

7.74 (s, 1H), 7.83 (dd, J = 8.3, 1.3 Hz, 2H).13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 13.95, 

22.42, 26.17, 30.32, 31.17, 50.43, 119.41, 125.69, 128.06, 128.82, 130.77, 147.71. MS: m/z 

(%): 117.05 (100), 43.00 (53), 104.05 (26), 41.00 (25), 116.05 (24), 229.10 (18), 89.00 (18), 

103.00 (16), 200.10 (16), 90.00 (15). It corresponds to the published results.[6] 

 

1-Octyl-4-phenyl-1H-1,2,3-triazole (5c) 

220.5 mg (1.14 mmol) 1-octyl bromide, 92.8 mg (1.43 mmol) 

sodium azide and 2.5 mL of CyreneTM as solvent. It was heated and 

stirred at 85 °C for 8 h. Then, 107.7 mg (1.05 mmol) 

phenylacetylene, 10 µL (11.4 mg) triethylamine, 2.1 mg copper(I) 

iodide were added. The reaction mixture was stirred overnight at 30 °C. Then, 20 mL of cold 

distilled water is added, followed by intensive stirring. The solid product was filtered and 

washed with distilled water (3 × 5 mL). It dried until constant weight under the fume hood. 

Yield: 170.9 mg (63%) beige solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 0.84 – 0.91 

(m, 3H), 1.21 – 1.40 (m, 10H), 1.94 (p, J = 7.5 Hz, 2H), 4.38 (t, J = 7.2 Hz, 2H), 7.29 – 7.36 

(m, 1H), 7.39 – 7.45 (m, 2H), 7.74 (s, 1H), 7.83 (dd, J = 8.3, 1.3 Hz, 2H). 13C NMR (126 MHz, 

CDCl3, TMS, ppm): δ= 14.06, 22.60, 26.51, 28.98, 29.05, 30.36, 31.71, 50.44, 119.40, 125.69, 

128.06, 128.82, 130.77, 147.72. MS: m/z (%): 117.05 (100), 43.00 (44), 41.00 (34), 104.00 

(33), 116.05 (21), 145.05 (20), 57.00 (18), 257.10 (16), 89.00 (16), 118.05 (15). It corresponds 

to the published results.[2]  
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1-(4-Methylbenzyl)-4-phenyl-1H-1,2,3-triazole (5d) 

209.4 mg (1.13 mmol) 4-methylbenzyl bromide, 109.2 mg (1.68 mmol) 

sodium azide and 2.5 mL of CyreneTM as solvent. It was heated and 

stirred at 85 °C for 8 h. Then, 108.7 mg (1.06 mmol) phenylacetylene, 

10 µL (12.5 mg) triethylamine, 2.3 mg copper(I) iodide were added. The 

reaction mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, 

followed by intensive stirring. The solid product was filtered and washed with distilled water 

(3 × 5 mL). It dried until constant weight under the fume hood. Yield: 235.6 mg (89%) white 

solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 2.35 (s, 3H), 5.51 (s, 2H), 7.16 – 7.22 (m, 

4H), 7.27 – 7.32 (m, 1H), 7.35 – 7.41 (m, 2H), 7.63 (s, 1H), 7.78 (dd, J = 8.4, 1.4 Hz, 2H). 13C 

NMR (126 MHz, CDCl3, TMS, ppm): δ= 21.16, 54.01, 119.40, 125.68, 128.09, 128.12, 128.77, 

129.79, 130.61, 131.66, 138.71, 148.13. MS: m/z (%): 116.05 (100), 105.05 (77), 220.05 (51), 

89.00 (26), 77.00 (23), 117.05 (21), 118.05 (20), 79.00 (18), 249.10 (16), 103.00 15). It 

corresponds to the published results.[7] 

 

1-(4-Fluorobenzyl)-4-phenyl-1H-1,2,3-triazole (5e) 

223.0 mg (1.18 mmol) 4-fluorobenzyl bromide, 100.6 mg (1.55 mmol) 

sodium azide and 2.5 mL of CyreneTM as solvent. It was heated and 

stirred at 85 °C for 8 h. Then, 109.9 mg (1.08 mmol) phenylacetylene, 

10 µL (14.4 mg) triethylamine, 2.6 mg copper(I) iodide were added. The 

reaction mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, 

followed by intensive stirring. The solid product was filtered and washed with distilled water 

(3 × 5 mL). It was dried until constant weight under the fume hood. Yield: 209.0 mg (76%) 

white solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.53 (s, 2H), 7.03 – 7.06 (m, 2H), 7.26 

– 7.34 (m, 3H), 7.40 (dd, J = 10.5, 4.7 Hz, 2H), 7.66 (s, 1H), 7.79 (dd, J = 5.1, 3.3 Hz, 2H). 13C 

NMR (126 MHz, CDCl3, TMS, ppm): δ= 53.45, 116.15 (d, J = 21.4 Hz), 119.41, 125.70, 

128.25, 128.84, 129.93 (d, J = 7.6 Hz), 130.45, 130.58 (d, J = 2.5 Hz), 148.33, 163.87 (d, J = 

2.5 Hz). 19F NMR (282 MHz, CDCl3, TMS, ppm) δ= -112.66. MS: m/z (%):116.05 (100), 

109.00 (67), 224.00 (31), 89.00 (25), 83.00 (17), 122.00 (12), 253.05 (10), 62.95 (9), 117.05 

(9), 225.00 (6). It corresponds to the published results.[8] 

 

4-Phenyl-1-(4-(trifluoromethyl)benzyl)-1H-1,2,3-triazole (5f) 

279.2 mg (1.17 mmol) 4-(trifluoromethyl)benzyl bromide, 100.8 mg 

(1.55 mmol) sodium azide and 2.5 mL of CyreneTM as solvent. It was 

heated and stirred at 85°C for 8 h. Then, 111.3 mg (1.09 mmol) 

phenylacetylene, 10 µL (11.3 mg) triethylamine, 2.5 mg copper(I) 

iodide was added. The reaction mixture was stirred overnight at 30 °C. Then, 20 mL of cold 

distilled water is added, followed by intensive stirring. The solid product was filtered and 

washed with distilled water (3 × 5 mL). It was dried until constant weight under the fume hood. 

Yield: 299.9 mg (91%) white solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.64 (s, 2H), 

7.30 – 7.36 (m, 1H), 7.37 – 7.45 (m, 4H), 7.64 (d, J = 8.1 Hz, 2H), 7.71 (s, 1H), 7.81 (dd, J = 

5.1, 3.3 Hz, 2H). 13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 53.54, 119.61, 123,80 (q, J = 

273.0 Hz), 125.75, 126.16 (q, J = 3.8 Hz), 128.19, 128.39, 128.89, 130.29, 131.08 (q, J = 33.2 
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Hz), 138.70, 148.58. 19F NMR (282 MHz, CDCl3, TMS, ppm) δ= -62.76. MS: m/z (%): 116.05 

(100), 159.00 (22), 89.00 (19), 109.00 (16), 274.00 (15), 117.05 (9), 303.05 (6), 63.00 (6), 

119.00 (4), 39.00 (3). It corresponds to the published results.[9] 

 

1-Allyl-4-phenyl-1H-1,2,3-triazole (6a) 

132.8 mg (1.10 mmol) allyl bromide, 106.6 mg (1.63 mmol) sodium azide 

and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 75 °C for 

24 h. Then, 106.1 mg (1.03 mmol) phenylacetylene, 10 µL (10.5 mg) 

triethylamine, 2.2 mg copper(I) iodide was added. The reaction mixture was 

stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, followed by intensive 

stirring. The solid product was filtered and washed with distilled water (3 × 5 mL). It was dried 

until constant weight under the fume hood. Yield: 112.7 mg (59%) yellow solid. 1H NMR (500 

MHz, CDCl3, TMS, ppm): δ= 5.01 (d, J = 6.1 Hz, 2H), 5.30 – 5.40 (m, 2H), 6.05 (ddt, J = 16.3, 

10.2, 6.1 Hz, 1H), 7.29 – 7.36 (m, 1H), 7.41 (d, J = 15.3 Hz, 2H), 7.76 (s, 1H), 7.80 – 7.85 (m, 

2H). 13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 52.76, 119.45, 120.18, 125.71, 128.15, 

128.83, 130.62, 131.33, 148.02. MS: m/z (%): 116.00 (100), 89.00 (27), 41.00 (12), 39.00 (11), 

156.00 (11), 117.00 (10), 185.00 (10), 62.95 (9), 54.00 (7), 50.95 (6). It corresponds to the 

published results.[10] 

 

1-Allyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (6b) 

134.9 mg (1.11 mmol) allyl bromide, 107.2 mg (1.64 mmol) sodium azide 

and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 75 °C for 

24 h. Then, 127.0 mg (1.05 mmol) 1-ethynyl-4-fluorobenzene, 10 µL (9.4 

mg) triethylamine, 2.0 mg copper(I) iodide was added. The reaction 

mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, followed 

by intensive stirring. The solid product was filtered and washed with distilled water (3 × 5 mL). 

It was dried until constant weight under the fume hood. Yield: 140.3 mg (65 %) yellow solid. 

1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.01 (dt, J = 6.1, 1.4 Hz, 2H), 5.32 – 5.41 (m, 2H), 

6.06 (ddt, J = 16.3, 10.2, 6.2 Hz, 1H), 7.07 – 7.14 (m, 2H), 7.73 (s, 1H), 7.77 – 7.83 (m, 2H). 
13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 52.80, 115.81 (d, J = 22.7 Hz), 119.22, 120.30, 

126.8 (d, J = 3.8 Hz), 127.45 (d, J = 7.6 Hz), 131.26, 147.17, 161.69, 163.65. 19F NMR (282 

MHz, CDCl3, TMS, ppm): δ= –113.62.  MS: m/z (%):134.00 (100), 107.00 (38), 174.00 (20), 

41.00 (16), 203.00 (14), 39.00 (12), 135.00 (10), 56.95 (9), 108.00 (8), 120.00 (7). 

 

1-Allyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (6c) 

141.6 mg (1.17 mmol) allyl bromide, 100.7 mg (1.54 mmol) sodium 

azide and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 

75 °C for 24 h. Then, 184.8 mg (1.09 mmol) 1-ethynyl-4-

(trifluoromethyl)benzene, 10 µL (9.4 mg) triethylamine, 2.0 mg 

copper(I) iodide was added. The reaction mixture was stirred overnight at 30 °C. Then, 20 mL 

of cold distilled water is added, followed by intensive stirring. The solid product was filtered 

and washed with distilled water (3 × 5 mL). It was dried until constant weight under the fume 
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hood. Yield: 227.1 mg (83%) yellow solid. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 5.05 

(dt, J = 6.1, 1.4 Hz, 2H), 5.35 – 5.44 (m, 2H), 6.08 (ddt, J = 16.5, 10.2, 6.3 Hz, 1H), 7.67 (d, J 

= 8.4 Hz, 2H), 7.85 (s, 1H), 7.95 (d, J = 8.2 Hz, 2H). 13C NMR (126 MHz, CDCl3, TMS, ppm): 

δ= 52.92, 120.22, 120.59, 124.13 (q, J = 272 Hz), 125.86 (q, J = 3.8 Hz), 130.01 (q, J = 32.8 

Hz),131.08, 134.07, 146.68. 19F NMR (282 MHz, CDCl3, TMS, ppm): δ= -62.60. MS: m/z 

(%):183.95 (100), 41.00 (56), 54.00 (19), 39.00 (17), 224.00 (16), 253.00 (15), 157.00 (12), 

134.00 (12), 184.95 (11), 137.00 (9). 

 

1-Allyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (6d) 

134.2 mg (1.11 mmol) allyl bromide 108.8 mg (1.67 mmol) sodium azide 

and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 75 °C for 

24 h. Then, 132.4 mg (1.00 mmol) 1-ethynyl-4-methoxybenzene, 10 µL 

(8.4 mg), triethylamine, 2.3 mg copper(I) iodide was added. The reaction 

mixture was stirred overnight at 30 °C. Then, 20 mL of cold distilled water is added, followed 

by intensive stirring. The solid product was filtered and washed with distilled water (3 × 5 mL). 

It was dried until constant weight under the fume hood. Yield: 151.0 mg (70%) yellow solid. 

1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 3.83 (s, 3H), 5.00 (dt, J = 6.1, 1.5 Hz, 2H), 5.39 – 

5.29 (m, 2H), 6.05 (ddt, J = 16.3, 10.2, 6.1 Hz, 1H), 6.92 – 6.98 (m, 2H), 7.67 (s, 1H), 7.73 – 

7.77 (m, 2H). 13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 52.73, 55.32, 114.24, 118.65, 

120.09, 123.36, 127.02, 131.42, 147.89, 159.61. MS: m/z (%): 186.00 (100), 146.00 (85), 

215.00 (57), 119.00 (47), 172.00 (45), 91.00 (30), 89.00 (30), 76.00 (29), 117.05 (28), 41.00 

(24). It corresponds to the published results.[11] 

 

1-Allyl-4-(phenoxymethyl)-1H-1,2,3-triazole (6e) 

133.4 mg (1.10 mmol) allyl bromide, 104.4 mg (1.61 mmol) sodium 

azide and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 

75 °C for 24 h. Then, 135.1 mg (1.02 mmol) phenyl propargyl ether, 

10 µL (8.4 mg) triethylamine, 2.5 mg copper(I) iodide was added. The reaction mixture was 

stirred overnight at 30 °C. Then, 20 mL of cold distilled water and 10 mL diethyl ether are 

added, followed by intensive stirring. The ether phase was washed with water (3 × 3 mL). The 

solution was dried with MgSO4, then filtered, and the solvent was removed in vacuo. Yield: 

153.6 mg (75%) yellow oil. 1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 4.97 (dt, J = 6.1, 1.4 

Hz, 2H), 5.21 (s, 2H), 5.28 – 5.37 (m, 2H), 6.02 (ddt, J = 16.5, 10.2, 6.2 Hz, 1H), 6.94 – 7.01 

(m, 3H), 7.26 – 7.32 (m, 2H), 7.61 (s, 1H).13C NMR (126 MHz, CDCl3, TMS, ppm): δ= 52.79, 

62.04, 114.77, 120.34, 121.25, 122.46, 129.48, 131.12, 144.54, 158.22. MS: m/z (%): 94.00 

(100), 41.00 (81), 39.00 (29), 122.05 (25), 67.00 (24), 65.00 (20), 215.00 (18), 54.00 (17), 77.00 

(12), 66.00 (9).It corresponds to the published results.[12] 

 

1-Allyl-4-butyl-1H-1,2,3-triazole (6f) 

141.1 mg (1.16 mmol) allyl bromide, 101.6 mg (1.56 mmol) sodium azide 

and 2.5 mL of CyreneTM as solvent. It was heated and stirred at 75 °C for 

24 h. Then, 115.0 mg (1.07 mmol) 1-hexyne, 10 µL (8.4 mg) 

triethylamine, 2.4 mg copper(I) iodide added. The reaction mixture was stirred overnight at 

30 °C. Then, 20 mL of cold distilled water and 10 mL diethyl ether are added, followed by 
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intensive stirring. The ether phase washed with water (3 × 3 mL). The solution was dried with 

MgSO4, then filtered, and the solvent was removed in vacuo. Yield: 91.8 mg (52%) yellow oil. 
1H NMR (500 MHz, CDCl3, TMS, ppm): δ= 0.93 (t, J = 7.3 Hz, 3H), 1.38 (h, J = 7.3 Hz, 2H), 

1.65 (p, J = 7.6 Hz, 2H), 2.69 – 2.74 (m, 2H), 4.94 (dt, J = 6.1, 1.4 Hz, 2H), 5.25 – 5.35 (m, 

2H), 6.01 (ddt, J = 16.3, 10.2, 6.2 Hz, 1H), 7.28 (s, 1H). 13C NMR (126 MHz, CDCl3, TMS, 

ppm): δ= 13.83, 22.31, 25.40, 31.59, 52.56, 119.75, 120.40, 131.63, 148.73. MS: m/z (%): 

41.00 (100), 94.00 (28), 39.00 (17), 54.00 (14), 123.05 (14), 96.05 (11), 55.00 (7), 42.00 (7), 

67.00 (7), 80.00 (6), 165.05 (0.6). It corresponds to the published results.[10] 
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1H and 13C NMR spectra of Cyrene 

 

Figure S1. 1H NMR spectrum of Cyrene 

 

 

Figure S2. 13C NMR spectrum of Cyrene 
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1H, 13C NMR and 19F data for synthesized compounds 

 

Figure S3. 1H NMR spectrum of benzyl azide (1a) 

 

 

Figure S4. 13C NMR spectrum of benzyl azide (1a) 
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Figure S5. 1H NMR spectrum of 1-benzyl-4-phenyl-1H-1,2,3-triazole (3a) 

 

 

Figure S6. 13C NMR spectrum of 1-benzyl-4-phenyl-1H-1,2,3-triazole (3a) 
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Figure S7. 1H NMR spectrum of 1-benzyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (3b) 

 

 

Figure S8. 13C NMR spectrum of 1-benzyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (3b) 
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Figure S9. 19F NMR spectrum of 1-benzyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (3b) 

 

 

Figure S10. 1H NMR spectrum of 1-benzyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (3c) 
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Figure S11. 13C NMR spectrum of 1-benzyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (3c) 

 

 

Figure S12. 19F NMR spectrum of 1-benzyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (3c) 
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Figure S13. 1H NMR spectrum of 1-benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3d) 

 

 

Figure S14. 13C NMR spectrum of 1-benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3d) 
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Figure S15. 1H NMR spectrum of 1-benzyl-4-(phenoxymethyl)-1H-1,2,3-triazole (3e) 

 

 

Figure S16. 13C NMR spectrum of 1-benzyl-4-(phenoxymethyl)-1H-1,2,3-triazole (3e) 
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Figure S17. 1H NMR spectrum of 1-benzyl-4-butyl-1H-1,2,3-triazole (3f) 

 

 

Figure S18. 13C NMR of 1-benzyl-4-butyl-1H-1,2,3-triazole (3f) 
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Figure S19. 1H NMR spectrum of 3-(1-benzyl-1H-1,2,3-triazol-4-yl)pentan-3-ol (3g) 

 

 

Figure S20. 13C NMR spectrum of 3-(1-benzyl-1H-1,2,3-triazol-4-yl)pentan-3-ol (3g) 
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Figure S21. 1H NMR spectrum of 1-(1-benzyl-1H-1,2,3-triazol-4-yl)cyclohexanol (3h) 

 

 

Figure S22. 13C NMR spectrum of 1-(1-benzyl-1H-1,2,3-triazol-4-yl)cyclohexanol (3h) 
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Figure S23. 1H NMR spectrum of 1-hexyl-4-phenyl-1H-1,2,3-triazole (5b) 

 

 

Figure S24. 13C NMR spectrum of 1-hexyl-4-phenyl-1H-1,2,3-triazole (5b) 
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Figure S25. 1H NMR spectrum of 1-octyl-4-phenyl-1H-1,2,3-triazole (5c) 

 

 

Figure S26. 13C NMR spectrum of 1-octyl-4-phenyl-1H-1,2,3-triazole (5c) 
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Figure S27. 1H NMR spectrum of 1-(4-methylbenzyl)-4-phenyl-1H-1,2,3-triazole (5d) 

 

 

Figure S28. 13C NMR spectrum of 1-(4-methylbenzyl)-4-phenyl-1H-1,2,3-triazole (5d) 
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Figure S29. 1H NMR spectrum of 1-(4-fluorobenzyl)-4-phenyl-1H-1,2,3-triazole (5e) 

 

 

Figure S30. 13C NMR spectrum of 1-(4-fluorobenzyl)-4-phenyl-1H-1,2,3-triazole (5e) 
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Figure S31. 19F NMR spectrum of 1-(4-fluorobenzyl)-4-phenyl-1H-1,2,3-triazole (5e) 

 

 

Figure S32. 1H NMR spectrum of 4-phenyl-1-(4-(trifluoromethyl)benzyl)-1H-1,2,3-triazole (5f) 
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Figure S33. 13C NMR spectrum of 4-phenyl-1-(4-(trifluoromethyl)benzyl)-1H-1,2,3-triazole (5f) 

 

 

Figure S34. 19F NMR spectrum of 4-phenyl-1-(4-(trifluoromethyl)benzyl)-1H-1,2,3-triazole (5f) 
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Figure S35. 1H NMR spectrum of 1-allyl-4-phenyl-1H-1,2,3-triazole (6a) 

 

 

Figure S36. 13C NMR spectrum of 1-allyl-4-phenyl-1H-1,2,3-triazole (6a) 
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Figure S37. 1H NMR spectrum of 1-allyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (6b) 

 

 

Figure S38. 13C NMR spectrum of 1-allyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (6b) 
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Figure S39. 19F NMR spectrum of 1-allyl-4-(4-fluorophenyl)-1H-1,2,3-triazole (6b) 

 

 

Figure S40. 1H NMR spectrum of 1-allyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (6c) 
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Figure S41. 13C NMR spectrum of 1-allyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (6c) 

 

 

Figure S42. 19F NMR spectrum of 1-allyl-4-(4-(trifluoromethyl)phenyl)-1H-1,2,3-triazole (6c) 
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Figure S43. 1H NMR spectrum of 1-allyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (6d) 

 

 

Figure S44. 13C NMR spectrum of 1-allyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (6d) 
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Figure S45. 1H NMR spectrum of 1-allyl-4-(phenoxymethyl)-1H-1,2,3-triazole (6e) 

 

 

Figure S46. 13C NMR spectrum of 1-allyl-4-(phenoxymethyl)-1H-1,2,3-triazole (6e) 
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Figure S47. 1H NMR spectrum of 1-allyl-4-butyl-1H-1,2,3-triazole (6f) 

 

 

Figure S48. 13C NMR spectrum of 1-allyl-4-butyl-1H-1,2,3-triazole (6f)  
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