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1. General Remarks: 

 

Flash column chromatography was performed using silica gel (300–400 mesh). 

Analytical thin-layer chromatography was performed using glass plates pre-coated 

with 200–400 mesh silica gel impregnated with a fluorescent indicator (254 nm). 
1
H 

NMR spectra were recorded on 300 or 400 MHz and 
13

C NMR spectra were recorded 

on 75 or 100 MHz using TMS as internal standard. IR spectra were recorded on a 

FT-IR spectrometer and only major peaks are reported in cm
-1

. Melting points were 

determined on a microscopic apparatus. All new products were further characterized 

by ESI HRMS and IR; copies of 
1
H NMR and 

13
C NMR spectra are provided. 

Commercially available reagents were used without further purification. 

 

 

2. Spectral data of the compounds: 

N

NN

 

        3a 

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

: 3a was isolated as a white solid (yield 

96%). mp: 128-130
o
C. 

1
H NMR (400 MHz, CDCl3): δH 7.79(t, J=4.4 Hz, 2H), 7.66(s, 

1H), 7.34-7.40(m, 5H), 7.25-7.31(m, 3H), 5.54(s, 2H). 
13

C NMR (100 MHz, CDCl3): 

δC 148.15, 134.67, 130.52, 129.08, 128.74, 128.70, 128.09, 127.99, 125.65, 119.48, 

54.15. 

 

 

N

NN

F  

         3b 

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

: 3b was isolated as a white 

solid (yield 80%). mp: 113-115
o
C. 

1
H NMR (300 MHz, CDCl3): δH 7.73-7.78( m, 2H), 

7.63(s, 1H), 7.35-7.38(m, 3H), 7.28-7.31(m, 2H), 7.04-7.10(m, 2H), 5.55(s, 2H). 
13

C 

NMR (75 MHz, CDCl3): δC 164.21, 160.94, 147.28, 134.55, 129.10, 128.75, 128.00, 

127.42, 127.31, 126.74, 119.25, 115.84, 115.55, 54.17.  
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N

NN

NO2  

         3c 

1-benzyl-4-(4-nitrophenyl)-1H-1,2,3-triazole (3c) 
2 

: 3c was isolated as a yellow 

solid (yield 81%), mp: 168
 o

C. 
1
H NMR (400 MHz, CDCl3): δH 8.24(d, J=8.8 Hz, 2H), 

7.96(d, J=8.8 Hz, 2H), 7.81(s, 1H), 7.32-7.43(m, 5H), 5.60(s, 2H). 
13

C NMR (100 

MHz, CDCl3): δC 147.28, 145.96, 136.78, 134.16, 129.25, 129.00, 128.14, 126.09, 

124.20, 120.97, 54.42. 

 
 

N

NN

O  

          3d 

1-benzyl-4-(4-(pentyloxy)phenyl)-1H-1,2,3-triazole (3d): 3d was isolated as a white 

solid (yield 81%), mp: 121-123
 o

C. IR (cm
-1

): 3090.72, 2933.29, 2861.00, 1452.13, 

1250.60, 1214.05, 1193.62, 1074.71, 1018.71, 824.00, 713.55, 577.17, 529.34.
1
H 

NMR (300 MHz, CDCl3): δH 7.69-7.71(m, 2H), 7.56(s, 1H), 7.34-7.38(m, 3H), 

7.26-7.30(m, 2H), 6.91(d, J=9.0 Hz, 2H), 5.53(s, 2H), 3.96(t, J=6.5 Hz, 2H), 

1.76-1.81(m, 2H), 1.37-1.46(m, 4H), 0.93(t, J=7.1 Hz, 3H). 
13

C NMR (75 MHz, 

CDCl3): δC 159.16, 148.10, 134.77, 129.06, 128.66, 127.98, 126.92, 123.00, 118.62, 

114.74, 68.01, 54.11, 28.90, 28.14, 22.41, 13.96. ESI HRMS: calcd. for C20H23N3O 

[M+H]
+
: 322.1914, found: 322.1906. 

 

 

N

NN
N

 

         3e 

2-(1-benzyl-1H-1,2,3-triazol-4-yl)pyridine (3e) 
2
: 3e was isolated as a white solid 

(yield 86%). mp: 114-115
o
C. 

1
H NMR (300 MHz, CDCl3): δH 8.51-8.53( m, 1H), 

8.15-8.18(m, 1H), 8.06(s, 1H), 7.71-7.77(m, 1H), 7.29-7.38(m, 5H), 7.16-7.20(m, 1H), 

5.56(s, 2H). 
13

C NMR (75 MHz, CDCl3): δC 150.11, 149.18, 148.56, 136.75, 134.26, 

129.00, 128.67, 128.15, 122.70, 121.84, 120.07, 54.20. 
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N

NN

S  

         3f 

1-benzyl-4-(thiophen-3-yl)-1H-1,2,3-triazole (3f) 
3 

: 3f was isolated as a white solid 

(yield 99%). mp: 140-142
o
C. 

1
H NMR (300 MHz, CDCl3): δH 7.62-7.63( m, 1H), 

7.57(s, 1H), 7.37-7.41(m, 1H), 7.32-7.36(m, 4H), 7.25-7.32(m, 2H), 5.51(s, 2H). 
13

C 

NMR (75 MHz, CDCl3): δC 144.23, 134.59, 131.69, 129.00, 128.62, 127.88, 126.18, 

125.67, 120.95, 119.32, 53.99. 

 

 

N

NN

Fc  

        3g 

1-benzyl-4-ferrocenyl-1H-1,2,3-triazole (3g) 
4
 : 3g was isolated as a golden yellow 

solid (yield 70%). mp: 145-147
o
C. 

1
H NMR (300 MHz, CDCl3): δH

 
7.36(d, J=8.1 Hz, 

4H), 7.25(t, J=3.6 Hz, 2H), 5.51(s, 2H), 4.69(s, 2H), 4.27(s, 2H), 4.05(s, 5H). 
13

C 

NMR (75 MHz, CDCl3): δC 147.11, 134.83, 128.98, 128.55, 127.75, 118.69, 75.41, 

69.52, 68.61, 66.55, 53.90.  

 

 

N

NN

 

        3h 

1-benzyl-4-butyl-1H-1,2,3-triazole (3h) 
5 

: 3h was isolated as a white solid (yield 

94%). mp: 62-63
o
C. 

1
H NMR (300 MHz, CDCl3): δH 7.33-7.38(m, 3H), 7.25(t, J=3.9 

Hz, 2H), 7.20(s, 1H), 5.48(s, 2H), 2.68(t, J=7.8 Hz, 2H), 1.57-1.65(m, 2H), 

1.32-1.39(m, 2H), 0.91(t, J=7.4 Hz, 3H). 
13

C NMR (75 MHz, CDCl3): δC 148.80, 

134.93, 128.92, 128.45, 127.82, 120.41, 53.82, 31.40, 25.29, 22.20, 13.70. 

 

 

 

N

NN

 

         3i 
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1-benzyl-4-tert-butyl-1H-1,2,3-triazole (3i) 
5 

: 3i was isolated as a white solid (yield 

95%). mp: 84-85 
o
C. 

1
H NMR (400 MHz, CDCl3): δH 7.34-7.39(m, 3H), 7.25-7.27(m, 

2H), 7.17(s, 1H), 5.48(s, 2H), 1.32(s, 9H). 
13

C NMR (100 MHz, CDCl3): δC 158.05, 

134.97, 128.94, 128.46, 127.92, 118.33, 53.83, 30.68, 30.26. 

 

 

N

NN

 

         3j 

1-benzyl-4-octyl-1H-1,2,3-triazole (3j) 
1 

: 3j was isolated as a white solid (yield 

98%). mp: 70-71
o
C. 

1
H NMR (400 MHz, CDCl3): δH 7.33-7.38(m, 3H), 7.25(t, J=3.8 

Hz, 2H), 7.20(s, 1H), 5.48(s, 2H), 2.68(t, J=7.8 Hz, 2H), 1.60-1.67(m, 2H), 

1.25-1.30(m, 10H), 0.87(t, J=6.8 Hz, 3H). 
13

C NMR (100 MHz, CDCl3): δC 148.82, 

134.94, 128.89, 128.43, 127.80, 120.40, 53.81, 31.70, 29.28, 29.18, 29.13, 29.06, 

25.61, 22.52, 13.97. 

 

 

N

NN

OH

 

         3k 

2-(1-benzyl-1H-1,2,3-triazol-4-yl)propan-2-ol (3k) 
6
: 3k was isolated as a white 

solid (yield 95%). mp: 78-80
o
C. 

1
H NMR (300 MHz, CDCl3): 7.41(s, 1H), 

7.31-7.35(m, 3H), 7.23-7.27(m, 2H), 5.44(s, 2H), 3.61(s, 1H), 1.58(s, 6H). 
13

C NMR 

(75 MHz, CDCl3): δC 156.00, 134.48, 128.84, 128.44, 127.89, 119.17, 68.19, 53.81, 

30.24. 

 

 

N

NN
O2N

 

          4a 

1-(4-nitrobenzyl)-4-phenyl-1H-1,2,3-triazole (4a) 
7
: 4a was isolated as a yellow 

solid (yield 98%). mp: 84-86
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.19(d, J=8.8 Hz, 

2H), 7.79-7.81(m, 3H), 7.38-7.43(m, 4H), 7.31-7.35(m, 1H), 5.68(s, 2H). 
13

C NMR 
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(100 MHz, CDCl3): δC 148.52, 147.93, 141.74, 130.04, 128.82, 128.47, 128.38, 

125.64, 124.17, 119.81, 53.03.
 

 

 

N

NN

 

           4b 

1-pentyl-4-phenyl-1H-1,2,3-triazole (4b) : 4b was isolated as a white solid (yield 

94%). mp: 70-71
o
C. IR (cm

-1
): 3734.40, 3118.35, 2924.67, 1461.53, 1214.21, 1076.02, 

839.23, 759.57, 693.33, 521.80. 
1
H NMR (400 MHz, CDCl3): δH 7.84(t, J=4.2 Hz, 

2H), 7.75(s, 1H), 7.41(t, J=7.6 Hz, 2H), 7.27-7.34(m, 1H), 4.36(t, J=7.2 Hz, 2H), 

1.89-1.96(m, 2H), 1.30-1.37(m, 4H), 0.89(t, J=6.8 Hz, 3H). 
13

C NMR (100 MHz, 

CDCl3): δC 147.56, 130.65, 128.71, 127.94, 125.56, 119.38, 50.29, 29.93, 28.48, 

21.99, 13.74. ESI HRMS: calcd. for C13H17N3 [M+H]
+
: 216.1495, found: 216.1499. 

 

 

N

NN

 

            4c 

1-octyl-4-phenyl-1H-1,2,3-triazole (4c) 
9
: 4c was isolated as a white solid (yield 

99%). mp: 68-70
o
C. 

1
H NMR (400 MHz, CDCl3): δH 7.83(d, J=7.2 Hz, 2H), 7.75(s, 

1H), 7.41(t, J=7.6 Hz, 2H), 7.31(t, J=7.4 Hz, 1H), 4.36(t, J=7.2 Hz, 2H), 1.92(t, J=7.0 

Hz, 2H), 1.25-1.32(m, 10H), 0.87(t, J=6.8 Hz, 3H). 
13

C NMR (100 MHz, CDCl3): δC 

147.53, 130.66, 128.69, 127.91, 125.54, 119.37, 50.29, 31.58, 30.22, 28.92, 28.85, 

26.37, 22.47, 13.94. 

 

 

N

NN

 

              4d 

1-dodecyl-4-phenyl-1H-1,2,3-triazole (4d) 
10

 : 4d was isolated as a white solid 

(yield 90%). mp: 90-92
o
C. 

1
H NMR (400 MHz, CDCl3): δH 7.83(d, J=7.2 Hz, 2H), 

7.74(s, 1H), 7.42(t, J=7.6 Hz, 2H), 7.32(t, J=7.4 Hz, 1H), 4.38(t, J=7.2 Hz, 2H), 

1.90-1.97(m, 2H), 1.25-1.34(m, 18H), 0.88(t, J=6.8 Hz, 3H). 
13

C NMR (100 MHz, 

CDCl3): δC 147.70, 130.76, 128.78, 128.02, 125.67, 119.33, 50.40, 31.86, 30.32, 
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29.66, 29.56, 29.47, 29.35, 29.28, 28.98, 26.48, 22.64, 14.06. 

 

 

N

NN

 

           4e 

1,4-diphenyl-1H-1,2,3-triazole (4e)
 11 

: 4e was isolated as a white solid (yield 98%). 

mp: 183-184
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.20(s, 1H), 7.92(d, J=7.2 Hz, 2H), 

7.80(t, J=4.6 Hz, 2H), 7.52-7.56(m, 2H), 7.43-7.48(m, 3H), 7.36(t, J=7.4 Hz, 1H). 

13
C NMR (100 MHz, d6-DMSO): δC 147.29, 136.62, 130.22, 129.87, 128.93, 128.66, 

128.18, 125.32, 119.98, 119.55. 

 

 

N

NNCl

 

           4f 

1-(2-chlorophenyl)-4-phenyl-1H-1,2,3-triazole (4f) 
8
 : 4f was isolated as a brown 

solid (yield 98%). mp: 128-129
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.19(s, 1H), 

7.92(t, J=4.2 Hz, 2H), 7.62-7.65(m, 1H), 7.55-7.58(m, 1H), 7.42-7.46(m, 4H), 7.35(t, 

J=7.4 Hz, 1H). 
13

C NMR (100 MHz, CDCl3): δC 147.46, 134.77, 130.68, 130.66, 

130.07, 128.80, 128.46, 128.29, 127.85, 127.63, 125.76, 121.53. 

 

 

N

NN

Cl

 

            4g 

1-(3-chlorophenyl)-4-phenyl-1H-1,2,3-triazole (4g) : 4g was isolated as a white 

solid (yield 99%). mp: 170-172
o
C. IR (cm

-1
): 3418.49, 3096.39, 2920.14, 1587.21, 

1453.81, 1226.61, 1074.03, 884.46, 764.29, 695.94. 
1
H NMR (400 MHz, CDCl3): δH 

8.19(s, 1H), 7.91(t, J=4.2 Hz, 2H), 7.84(t, J=1.8 Hz, 1H), 7.71(d, J=8.0 Hz, 1H), 

7.36-7.51(m, 5H). 
13

C NMR (100 MHz, CDCl3): δC 148.66, 137.90, 135.63, 130.86, 

129.93, 128.96, 128.80, 128.61, 125.89, 120.71, 118.45, 117.39. ESI HRMS: calcd. 

for C14H10N3Cl [M+H]
+
: 256.0636, found: 256.0644. 
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N

NN

Cl  

            4h 

1-(4-chlorophenyl)-4-phenyl-1H-1,2,3-triazole (4h)
 12

 : 4h was isolated as a yellow 

solid (yield 57%). mp: 224-226
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.16(s, 1H), 

7.91(d, J=7.2 Hz, 2H), 7.76(d, J=8.8 Hz, 2H), 7.53(d, J=8.8 Hz, 2H), 7.47(t, J=7.4 Hz, 

2H), 7.39(d, J=7.2 Hz, 1H),  
13

C NMR (100 MHz, CDCl3): δC 148.71, 135.60, 

134.59, 130.05, 129.99, 128.97, 128.59, 125.91, 121.68, 117.40. 

 

 

N

NNNO2

 

          4i 

1-(2-nitrophenyl)-4-phenyl-1H-1,2,3-triazole (4i) 
13 

: 4i was isolated as a yellow 

solid (yield 45%). mp: 144-145
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.06(t, J=3.4 Hz, 

2H), 7.89(d, J=7.2 Hz, 2H), 7.77-7.81(m, 1H), 7.65-7.71(m, 2H), 7.45(t, J=7.4 Hz, 

2H), 7.37(t, J=7.4 Hz, 1H). 
13

C NMR (100 MHz, CDCl3): δC 148.31, 144.34, 133.83, 

130.73, 130.16, 129.69, 128.91, 128.61, 127.81, 125.92, 125.54, 120.98. 

 

 

N

NN

O2N

 

            4j 

1-(3-nitrophenyl)-4-phenyl-1H-1,2,3-triazole (4j) 
14

 : 4j was isolated as a yellow 

solid (yield 81%). mp: 198-200
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.67(s, 

1H),.8.26-8.34 (m, 3H), 7.90-7.94(m, 2H), 7.78(t, J=8.2 Hz, 1H), 7.43-7.51?(m, 2H), 

7.36-7.41(m, 1H). 
13

C NMR (100 MHz, CDCl3): δC 149.20, 149.02, 131.02, 129.61, 

129.04, 128.88, 128.72, 125.99, 125.92, 123.16, 117.26, 115.11. 

 

 

N

NNBr
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           4k 

1-(2-bromophenyl)-4-phenyl-1H-1,2,3-triazole (4k) : 4k was isolated as a yellow 

solid (yield 97%). mp: 100-101
o
C. IR (cm

-1
): 3732.42, 3130.85, 1496.31, 1438.50, 

1230.42, 1036.09, 765.04, 689.77, 514.21, 450.83. 
1
H NMR (400 MHz, CDCl3): δH 

8.15(s, 1H), 7.92(t, J=4.2 Hz, 2H), 7.73-7.76(m, 1H), 7.56-7.58(m, 1H), 7.37-7.49(m, 

3H), 7.25-7.37(m, 2H). 
13

C NMR (100 MHz, CDCl3): δC 147.44, 136.49, 133.85, 

131.11, 130.14, 128.83, 128.44, 128.31, 128.09, 125.81, 121.61, 118.49. ESI HRMS: 

calcd. for C14H10N3Br [M+H]
+
: 300.0131, found: 300.0140, 302.0117. 

 

 

N

NNI

 

           4l 

1-(2-iodophenyl)-4-phenyl-1H-1,2,3-triazole (4l) : 4l was isolated as a white solid 

(yield 81%). mp: 156-158
o
C. IR (cm

-1
): 3400.50, 3135.60, 3061.01, 1478.14, 1231.06, 

1030.85, 761.58, 695.78. 
1
H NMR (400 MHz, CDCl3): δH 8.09(s, 1H), 8.08(t, J=4.4 

Hz, 1H), 7.94(t, J=4.4 Hz, 2H), 7.45-7.56(m, 4H), 7.38(t, J=7.4 Hz, 1H), 7.24-7.29(m, 

1H). 
13

C NMR (100 MHz, CDCl3): δC 147.64, 140.29, 140.10, 131.50, 130.21, 129.29, 

128.93, 128.42, 127.87, 125.90, 121.53, 93.88. ESI HRMS: calcd. for C14H10N3I 

[M+H]
+
: 347.9992, found: 347.9995. 

 

 

N

NNO

 

          4m 

1-(2-methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (4m)
 12

: 4m was isolated as a 

brown oil (yield 99%). 
1
H NMR (400 MHz, CDCl3): δH 8.31(s, 1H), 7.91(t, J=4.2 Hz, 

2H), 7.78-7.81(m, 1H), 7.37-7.44(m, 3H), 7.32(t, J=7.2 Hz, 1H), 7.05-7.10(m, 2H), 

3.86(s, 3H). 
13

C NMR (100 MHz, CDCl3): δC 150.98, 147.06, 130.57, 130.00, 128.69, 

127.94, 126.15, 125.67, 125.25, 121.70, 121.06, 112.19, 55.87. 

 

 

N

NN

O  

            4n 

1-(4-methoxyphenyl)-4-phenyl-1H-1,2,3-triazole (4n)
12

 : 4n was isolated as a white 
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solid (yield 99%). mp: 164-165
o
C. 

1
H NMR (400 MHz, CDCl3): δH 8.10(s, 1H), 

7.90(t, J=4.2 Hz, 2H), 7.65-7.68(m, 2H), 7.42-7.46(m, 2H), 7.35(t, J=3.6 Hz, 1H), 

7.01(d, J=8.8 Hz, 2H), 3.85(s, 3H). 
13

C NMR (100 MHz, CDCl3): δC 159.82, 148.16, 

130.50, 130.37, 128.84, 128.26, 125.78, 122.11, 117.81, 114.76, 55.59. 

 

 

N

NN

 

          4o 

4-phenyl-1-o-tolyl-1H-1,2,3-triazole (4o) 
12

: 4o was isolated as a yellow solid (yield 

85%). mp: 83-84
o
C. 

1
H NMR (400 MHz, CDCl3): δH 7.96(s, 1H), 7.92(t, J=4.4 Hz, 

2H), 7.25-7.47(m, 7H), 2.26(s, 3H). 
13

C NMR (100 MHz, CDCl3): δC 147.52, 136.43, 

133.69, 131.45, 130.30, 129.82, 128.85, 128.25, 126.79, 125.89, 125.73, 121.09, 

17.85. 

 

 

N

NN

 

          4p 

1-(3,4-dimethylphenyl)-4-phenyl-1H-1,2,3-triazole (4p): 4p was isolated as a white 

solid (yield 98%). mp: 140-141
o
C. IR (cm

-1
): 3425.85, 3121.73, 2920.07, 1608.61, 

1460.96, 1382.93, 1221.79, 1041.34, 1019.75, 813.22, 759.88, 687.40. 
1
H NMR (300 

MHz, CDCl3): δH 8.13(s, 1H), 7.89(t, J=4.4 Hz, 2H), 7.54(d, J=1.5 Hz, 1H), 

7.40-7.46(m, 3H), 7.33-7.36(m, 1H), 7.23(t, J=5.6 Hz, 1H), 2.31(s, 3H), 2.29(s, 3H). 
13

C NMR (75 MHz, CDCl3): δC 148.05, 138.25, 137.40, 134.86, 130.53, 130.33, 

128.78, 128.19, 125.72, 121.51, 117.66, 117.60, 19.80, 19.36. ESI HRMS: calcd. for 

C16H15N3 [M+H]
+
: 250.1339, found: 250.1344. 
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