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1. Theoretical studies 

Figure S1. Calculated of reactive complex (RC) forming in aqueous phase

2. Characterization data of the 1,2,3-triazole products

1-Benzyl-4-phenyl-1H-1,2,3-triazole (3a): White solid. 1H NMR (300 MHz, CDCl3, δ ppm):   

5.59 (s, 2H, CH2), 7.31-7.44 (m, 8H, CHAr), 7.69 (s, 1H, CHtriazole), 7.81-7.83(s, 2H, CHar). 13C 

NMR (75 MHz, CDCl3, δ ppm): 54.6 (CH2), 119.95 (CHar), 126.1 (CHar), 128.5 (2CHar), 

128.6 (2CHar), 129.2 (Car), 129.56 (CHtriazole), 130.9 (Car), 135.1 (Car). HRMS (ESI) [M + H]+ 

found m/z = 236.1183. Calcd value for C15H13N3 = 236.1182.

Methyl 4-(1-benzyl-1H-1,2,3-triazol-4-yl)benzoate (3b): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm):  3.94 (s, 3H, CH3), 5.61 (s, 2H, CH2), 7.33-7.36 (m, 2H, CHar), 7.40-7.43 (m, 



3H, CHar), 7.76 (s, 1H, CHtriazole), 7.88-7.91 (d, J = 9 Hz, 2H, CHar), 8.08-8.11 (d, J = 9 Hz, 

2H, CHar). 13C NMR (75 MHz, CDCl3, δ ppm): 52.5 (CH2), 54.8 (CH2), 120.73 (CHar), 125.9 

(CHar), 128.5 (2CHar), 129.3 (2CHar), 129.6 (2CHar), 130.0 (CHar), 130.6 (CHtriazole), 134.8 

(Car), 135.2 (Car), 148.1 (Ctriazole), 156.25 (Car), 167.2 (Ccarbonyl). HRMS (ESI) [M + H]+ found 

m/z = 294.1242. Calcd value for C17H15N3O2 = 294.1237.

1-benzyl-4-(phenoxymethyl)-1H-1,2,3-triazole (3c): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm): 5.21 (s, 2H, CH2), 5.55 (s, 2H, OCH2), 6.96-7.00 (q, 3H, CHar), 7.28-7.33 (q, 

4H, CHar), 7.37-7.41 (m, 3H, CHar), 7.57 (s, 1H, CHtriazole). 13C NMR (75 MHz, CDCl3, δ 

ppm): 54.70 (CH2), 62.5 (CH2), 115.2 (2CHar), 121.6 (CHtriazole), 128.5 (2CHar), 129.2 

(2CHar), 129.5 (4CHar), 129.92 (Car), 134.9 (Ctriazole), 158.6 (Car). HRMS (ESI) [M + H]+ found 

m/z =266.1289. Calcd value for C16H15N3O = 266.1288.

Methyl 1-benzyl-1H-1,2,3-triazole-4-carboxylate (3d): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm):  3.94 (s, 3H, OCH3), 5.59 (s, 2H, CH2), 7.29-7.32 (q, 2H, CHar), 7.39-7.43 

(m, 3H, CHar), 8.01 (s, 1H, CHtriazole). 13C NMR (75 MHz, CDCl3, δ ppm): 52.6 (CH3), 54.9 

(CH2), 127.6 (CHtriazole), 128.7 (CHar), 129.6 (2CHar), 129.7 (2CHar), 131.8 (Car), 134 

(Ctriazole), 161.5 (Ccarbonyl). HRMS (ESI) [M + H] + found m/z = 218.0921, Calcd value for 

C11H11N3O2 = 218.0924.

1-benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3e): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm):  3.85 (s, 3H, OCH3), 5.58 (s, 2H, CH2), 6.94-6.97 (d, 2H, CHar), 7.31-7.41 

(m, 5H, CHar), 7.60 (s, 1H, CHtriazole), 7.73-7.76 (d, 2H, CHar). 13C NMR (75 MHz, CDCl3, δ 

ppm): 54.6 (OCH3), 55.7 (CH2), 114.6 (2CHar), 119.1 (Car), 123.6 (2CHar), 127.4 (Car), 



128.45 (3CHar), 129.15 (2CHar), 129.54 (CHtriazole), 135.17 (Car), 148.62 (Ctriazole), 160.01 

(Car). HRMS (ESI) [M + H] + found m/z = 266.1284. Calcd value for C16H15N3O = 266.1287.

1-(4-fluorobenzyl)-4-phenyl-1H-1,2,3-triazole (3f): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm): 5.57 (s, 2H, CH2), 7.07-7.13 (dd, 2H, CHar), 7.31-7.45 (m, 5H, CHar ), 7.73 

(s, 1H, CHtriazole), 7.82-7.85 (d, 2H, CHar). 13C NMR (75 MHz, CDCl3, δ ppm): 54.0 (CH2), 

116.4 (CHar), 116.7 (CHar), 126.1 (2CHar), 128.7 (CHar), 129.3 (2CHar), 130.3 (CHtriazole), 

130.4 (2CHar), 130.6 (Car), 130.8 (Car), 161.7 (Ctriazole), 165.0 (Car). HRMS (ESI) [M + H]+ 

found m/z = 254.1094. Calcd value for C15H12N3F = 254.1088.

4-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)pyridine (3g): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm):5.73 (s,2H,CH2); 7.25-7.36 (m, 2H,CHAr); 7.41-7.46 (m, 3H,CHAr); 7.69-7.75 

(m, 1H,CHAr); 7.83-7.87 (m, 1H,CHAr); 7.96 (s, 1H,CHTriazole); 8.64 (s, 2H,CHAr). 13C NMR (75 

MHz, CDCl3, δ ppm): 56.1 (CH2); 120.6 (2 CHAr); 124.0 (2 CHAr); 126.1 (CHAr); 128.6 (2 

CHAr); 129.2 (CAr); 130.9 (CHTriazole); 137.8 (CAr); 150.1 (CTriazole); 154.9 (2 CHAr).  HRMS (ESI) 

[M + H]+ found m/z = 237.1132. Calcd value for C14H12N4 = 237.1134.

1-(4-methoxyphenyl)-4-(phenoxymethyl)-1H-1,2,3-triazole (3h): White solid. 1H NMR 

(300MHz, CDCl3, δ ppm):  3.78 (s, 3H,CH3); 5.21 (s, 2H, CH2); 6.88-6.96 (q, 5H, CHAr); 7.23-

7.26 (d, 2H, CHAr); 7.54 (s, 1H, CHAr); 7.57 (s, 1H, CHAr); 7.96 (s, 1H, CHTriazole). 13C NMR 

(75MHz, CDCl3, δ ppm): 56.0 (CH3); 62.4 (CH2); 115.2 (2CHAr); 115.22 (2CHAr); 121 

(CHTriazole); 121.7 (CHAr); 130.0 (2 CHAr); 130.2 (2 CHAr); 130.68 (2 CHAr); 131.1 (CAr); 144.94 

(CTriazole); 158.6 (CAr); 160.3 (CAr). HRMS (ESI) [M + H]+ found m/z = 282.1242. Calcd value 

for C16H16N3 = 282.1237.



1-(4-methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (3i): White solid. 1H NMR (300 MHz, 

CDCl3, δ ppm): 3.87 (s, 3H, OCH3), 7.05-7.08 (d, 2H, CHar), 7.37- 7.42 (dd, 1H, CHar), 7.47-

7.51 (d, 2H, CHar), 7.71-7.74 (d, 2H, CHar), 7.97 (s, 2H, CHar), 8.26 (s, 1H, CHtriazole). 13C 

NMR (75 MHz, CDCl3, δ ppm): 56.1 (CH3), 115.0 (CHar), 115.3 (Car), 122.7 (2CHar), 126.3 

(CHar), 126.6 (2CHar), 127 (2CHar), 129 (CHtriazole), 129.4 (Car), 146.1 (Ctriazole), 160.5 (Car). 

HRMS (ESI) [M + H]+ found m/z = 252.1133. Calcd value for C15H13N3O = 252.1131. 



1-Benzyl-4-phenyl-1H-1,2,3-triazole (3a)
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Methyl 4-(1-benzyl-1H-1,2,3-triazol-4-yl)benzoate (3b)

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

5500

6000

6500

7000

7500Jan21-2016
JU83
proton CDCl3 /opt/topspin JULV 36

3.
00

2.
04

4.
71

1.
00

1.
99

1.
97

3.
94

5.
61

7.
33

7.
33

7.
35

7.
36

7.
40

7.
41

7.
41

7.
43

7.
76

7.
88

7.
91

8.
08

8.
11

N
1

N
2 3

4

N
5

6
7

8
9

10

11
12

13

14 15

16

1718

19

O
20

O
21

CH3
22

7.37.47.57.67.77.87.98.08.1
f1 (ppm)

0

2000

4000

6000

7.
33

7.
33

7.
35

7.
36

7.
40

7.
41

7.
41

7.
43

7.
76

7.
88

7.
91

8.
08

8.
11



102030405060708090100110120130140150160170
f1 (ppm)

-500

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000

Jan21-2016
JU83
c13cpdc CDCl3 /opt/topspin JULV 36

52
.5

4
54

.7
8

76
.9

9
77

.4
1

77
.8

4

12
0.

73
12

5.
87

12
8.

55
12

9.
35

12
9.

65
13

0.
01

13
0.

59
13

4.
80

13
5.

22

14
8.

06

15
6.

25

16
7.

16

N
1

N
2 3

4

N
5

6
7

8
9

10

11
12

13

14 15

16

1718

19

O
20

O
21

CH3
22



0102030405060708090100110120130140150
f1 (ppm)

-800

-700

-600

-500

-400

-300

-200

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

1500

1600
Jan21-2016
JU83
c13dept135c CDCl3 /opt/topspin JULV 36

52
.5

4
54

.7
8

12
0.

72

12
5.

87
12

8.
55

12
9.

35
12

9.
65

13
0.

59

N
1

N
2 3

4

N
5

6
7

8
9

10

11
12

13

14 15

16

1718

19

O
20

O
21

CH3
22



N N
N

O
O



1-benzyl-4-(phenoxymethyl)-1H-1,2,3-triazole (3c) 
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Methyl 1-benzyl-1H-1,2,3-triazole-4-carboxylate (3d) 
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1-benzyl-4-(4-methoxyphenyl)-1H-1,2,3-triazole (3e) 
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1-(4-fluorobenzyl)-4-phenyl-1H-1,2,3-triazole (3f)
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4-((4-phenyl-1H-1,2,3-triazol-1-yl)methyl)pyridine (3g)
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1-(4-methoxyphenyl)-4-(phenoxymethyl)-1H-1,2,3-triazole (3h)
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1-(4-methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (3i)
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