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4-Phenyl-1H-1,2,3-triazole (1a)

White solid; Mp: 152-154 °C (Lit. 150-151 °C)*7; Yield: 95 %. IR

N=N (KBr), o(cm!): 3472, 3419, 3122, 3096, 1607, 1467, 1455, 1358,

g NH 1224, 1075, 766, 729, 694; 'H NMR (400 MHz, DMSO-dy), &

(ppm): 5.66 (s, 1 H), 7.31-7.46 (m, 4 H, Ar-H), 7.87 (d, | H,J=8

©/l\/ Hz, Ar-H), 8.66 (s, 1 H); 3C NMR (100 MHz, DMSO-d;),
(ppm): 125.64, 128.36, 129.28, 129.36, 131.15, 147.64. Elemental

Analysis: CgH;Nj3: caled: C, 66.19; H, 4.86; N, 28.95. Found: C,
66.00; H, 4.75; N, 28.98.

(1H-1,2,3-Triazol-4-yl)methyl 4-methoxybenzoate (2a)

White solid; Mp: 211-213 °C; Yield: 75 %. IR (KBr),
o(ecm™): 3307, 2971, 2932, 2847, 1712, 1702, 1606,

0 1515, 1321, 1260, 1169, 1108, 1021, 846, 769, 617; 'H

o/\EN\\ NMR (400 MHz, DMSO-dy), & (ppm): 3.84 (s, 3 H,

| N OCHs), 4.74 (s, 2 H, CH), 5.05 (s, 1 H, CH), 7.05 (d,

H3CO NH 2 H, J =8 Hz, Ar-H), 7.95 (d, 2 H, J = 8 Hz, Ar-H),

10.58 (s, 1 H, NH); *C NMR (100 MHz, DMSO-dy), &
(ppm): 47.62, 57.27, 117.71, 123.94, 126.07, 128.49,
141.41, 162.69, 167.03. Elemental Analysis:
C11H;N5O5: caled: C, 56.65; H, 4.75; N, 18.02; O,
20.58. Found: C, 57.00; H, 4.58; N, 18.00.

(1H-1,2,3-Triazol-4-yl)methyl 4-nitrobenzoate (3a)

White solid; Mp: 242-244 °C; Yield: 78 %. IR (KBr),

d(em): 3538, 3425, 3389, 1727, 1606, 1519, 1352,

Q 1292, 1280, 1112, 961, 719, 507; 'H NMR (400 MHz,

o N, DMSO-d;), & (ppm): 4.78 (s, 2 H, CH,), 5.14 (s, 1 H,

/\E N CH), 8.23 (d, 2 H, J= 8 Hz, Ar-H), 8.37 (d,2 H,J=8

O,N NH Hz, Ar-H), 10.86 (s, 1 H, NH); 3C NMR (100 MHz,
DMSO-d;), & (ppm): 56.44, 119.63, 126.22, 135.98,

142.88, 149.09, 159.39, 167.66. Elemental Analysis:
CioHsN4Oy4: caled: C, 48.39; H, 3.25; N, 22.57; O,
25.78. Found: C, 48.21; H, 3.15; N, 22.38.

(1H-1,2,3-Triazol-4-yl)methyl 4-(dimethylamino)benzoate (4a)

White solid; Mp: 194-196 °C; Yield: 73 %. IR (KBr),
0 v(em): 3473, 2920, 2824, 1678, 1617, 1377, 1291,

N 1192,1129, 1112, 1041, 827, 768; '"H NMR (400 MHz,

/©)ko/\ﬂ N DMSO-d), 5 (ppm): 3.01 (s, 6 H, 2CHy), 4.70 (s, 2 H,

- NH CH.), 4.99 (s, 1 H, CH), 6.73 (d, 2 H, J = 8 Hz, Ar-H),
']‘ 7.80 (d, 2 H, J = 8 Hz, Ar-H), 10.75 (s, 1 H, NH); 3C
NMR (100 MHz, DMSO-dy), & (ppm): 44.27, 56.76,

112.62, 118.08, 126.03, 136.87, 143.34, 155.84,
165.10. Elemental Analysis: C;,H4N4O,: caled: C,

58.53; H, 5.73; N, 22.75; O, 12.99. Found: C, 58.60; H,
5.73; N, 22.65.

(1H-1,2,3-Triazol-4-yl)methyl 2-nitrobenzoate (5a)



White solid; Mp: 268-270 °C; Yield: 68 %. IR (KBr), b(cm™'):
3551,3742, 3414, 3243, 2398, 2332, 1682, 1629, 1378, 1310,
1292, 1193, 1113, 1068, 945, 762, 621, 524; 'H NMR (400
MHz, DMSO-dy), 6 (ppm): 4.76 (s, 2 H, CH,), 5.12 (s, 1 H,
CH), 8.23 (d, 2 H,J=8 Hz, Ar-H), 8.37 (t, 3 H, /=8 Hz, Ar-
H), 11.02 (s, 1 H, NH); 3C NMR (100 MHz, DMSO-d), &
(ppm): 56.44, 119.63, 126.22, 129.27, 130.52, 133.58,
135.98, 142.88, 149.04, 167.66. Elemental Analysis:
CoHsN4Oy: caled: C, 48.39; H, 3.25; N, 22.57; O, 25.78.
Found: C, 48.00; H, 2.99; N, 22 .41.

(1H-1,2,3-Triazol-4-yl)methyl 2-methylbenzoate (6a)

CHz O

White solid; Mp: 198-200 °C; Yield: 71 %. IR (KBr), d(cm™'):
3422,3243,2953,2123, 1719, 1662, 1595, 1578, 1448, 1434,
1370, 1317, 1262, 1153, 1135, 1080, 975,937,924, 741, 700,
686, 637; 'H NMR (400 MHz, DMSO-d;), & (ppm): 3.44 (s,
3 H, CH3), 4.75 (s, 2 H, CH,), 5.04 (s, 1 H, CH), 7.04-7.07
(m, 3 H, Ar-H), 7.94-7.97 (m, 1 H, Ar-H), 10.69 (s, 1 H, NH);
3BC NMR (100 MHz, DMSO-d;), & (ppm): 27.24, 57.27,
123.94, 126.07, 128.49, 132.05, 133.26, 137.05, 141.41,
143.34, 163.90. Elemental Analysis: C;;H;;N3;O,: calcd: C,
60.82; H, 5.10; N, 19.34; O, 14.73. Found: C, 60.75; H, 4.99;
N, 19.50.

(1H-1,2,3-Triazol-4-yl)methyl 3,4-dichlorobenzoate (7a)

N
O/\E '
cl NH
Cl

White solid; Mp: 222-224 °C; Yield: 69 %. IR (KBr), v(cm-
1: 3393, 3090, 2962, 2678, 1723, 1590, 1546, 1416, 1384,
1295, 1274, 1234, 1115, 1030, 843, 773, 756, 675, 570; 'H
NMR (400 MHz, DMSO-d), o (ppm): 4.33 (s, 2 H, CH,),
4.35(s, 1 H,CH), 7.82 (d, 1 H, J=8 Hz, Ar-H), 7.94 (d, 1
H,J=8 Hz, Ar-H), 7.95 (s, 1 H, Ar-H), 11.32 (s, 1 H, NH);
13C NMR (100 MHz, DMSO-d;), 6 (ppm): 62.92, 129.79,
130.39, 130.81, 131.41, 131.64, 132.13, 136.70, 143.72,
164.46. Elemental Analysis: C;,H,CI,N;0,: calcd: C, 44.14;
H, 2.59; Cl, 26.06; N, 15.44; O, 11.76. Found: C, 44.00; H,
2.63; N, 15.41.

(1H-1,2,3-Triazol-4-yl)methyl 3-methoxybenzoate (8a)

0]

H3co\©)ko/\f\1

N

N
NH

White solid; Mp: 190-192 °C; Yield: 75 %. IR (KBr),
o(cm™): 3413, 2977, 2932, 2352, 1710, 1703, 1606,
1515, 1455, 1356, 1321, 1261, 1169, 1108, 1022, 970,
882, 847,762, 617; '"H NMR (400 MHz, DMSO-d), 6
(ppm): 3.87 (s, 3 H, OCH,), 4.61 (s, 2 H, CH,), 5.45 (s,
1 H, CH), 7.34 (s, 1 H, Ar-H), 7.47-7.54 (m, 3 H, Ar-
H), 10.46 (s, 1 H, NH); 3C NMR (100 MHz, DMSO-

ds), 6 (ppm): 46.14, 57.59, 114.75, 118.29, 121.71,
129.11, 130.68, 131.37, 141.38, 160.58, 165.10.
Elemental Analysis: C;1H;1N;0;: caled: C, 56.65; H,



4.75; N, 18.02; O, 20.58. Found: C, 56.61; H, 4.38; N,
17.91.
(1H-1,2,3-Triazol-4-yl)methyl benzoate (9a)

White solid; Mp: 135-137 °C; Yield: 72 %. IR (KBr), b(cm
): 3547, 3479, 3415, 3250, 2127, 1706, 1640, 1427, 1370,
1280, 1262, 1174, 1126, 996, 966, 863, 744, 604; '"H NMR

o/\EN\\N (400 MHz, DMSO-dg), 6 (ppm): 4.66 (s, 2 H, CH,), 5.25 (s,

NH 1 H, CH), 7.47-7.61 (m, 3 H, Ar-H), 8.11 (d, 2 H, J= 8 Hz,

Ar-H), 10.40 (s, 1 H, NH); 3*C NMR (100 MHz, DMSO-d),
o (ppm): 61.08, 128.18, 129.56, 130.73, 131.14, 133.21,
142.39, 164.97. Elemental Analysis: C;,HoN;O,: calcd: C,

59.11; H, 4.46; N, 20.68; O, 15.75. Found: C, 58.98; H,
4.63; N, 20.53.

(1-Allyl-1H-1,2,3-triazol-4-yl)methyl 4-chlorobenzoate (10a)

White solid; Mp: 118-120 °C; Yield: 45 %. IR (KBr),
) o(cml): 3428, 3141, 2938, 1622, 1459, 1388, 1255,

N 1214, 1205, 1184, 1002, 837; 'H NMR (400 MHz,
O/\E \\/N CDCl), & (ppm): 5.01 (d, 2 H, J= 8 Hz), 5.13 (s, 2 H),
Cl N 5.28-5.35 (dd, 2 H, J= 16, 12 Hz), 5.42 (s, 1 H), 5.75-

\—\ 5.88 (m, 1 H), 6.51 (d,2 H, /=8 Hz), 7.17 (d, 2 H, =8
N Hz); BC NMR (100 MHz, CDCL), 3 (ppm): 55.36,
60.37, 119.83, 127.60, 129.29, 130.88, 131.73, 133.33,
137.44, 142.66, 165.47. Elemental Analysis:
C3H,CIN;O,: caled: C, 56.23; H, 4.36; Cl, 12.77; N,
15.13; 0O, 11.52. Found: C, 57.00; H, 3.92; N, 15.12.

(1-Benzyl-1H-1,2,3-triazol-4-yl)methyl 4-methylbenzoate (11a)

White solid; Mp: 120-122 °C; Yield: 50 %. IR
% (KBr), v(em): 3419, 3243, 2953, 2342, 1708,

o N, 1636, 1430, 1371, 1210, 1188, 1170, 1099, 1029,

/\E N 846, 770, 607, 532; '"H NMR (400 MHz, CDCl5),

HsC N & (ppm): 2.54 (s, 3 H), 5.35 (s, 2 H), 5.46 (s, 2 H),
L@ 5.62 (s, 1 H), 6.95(d, 2 H, /=8 Hz), 7.27-7.30 (m,

3 H), 7.60 (d, 2 H, /=8 Hz), 793 (d, 2 H, J= 8
Hz); BCNMR (100 MHz, CDCl;), 8 (ppm): 21.76,
5473, 57.97, 123.90, 126.09, 127.24, 128.38,
128.72, 129.13, 129.57, 132.55, 143.22, 144.10,
166.75. Elemental Analysis: C;sH;7N3;0,: caled:

C, 70.34; H, 5.58; N, 13.67; O, 10.41. Found: C,
70.22; H, 5.23; N, 14.00.

1-Allyl-4-((4-chlorophenoxy)methyl)-1H-1,2,3-triazole (12a)

White solid; Mp: 104-106 °C; Yield: 88 %. IR (KBr),
S(emel): 3419, 3200, 3113, 1724, 1607, 1525, 1349, 1272,
N=N, /= |1245,1120, 1105, 958, 876, 719, 635, 530; 'H NMR (400

o AN MHz, CDCl;), § (ppm): 4.99 (d, 2 H, J= 8 Hz), 5.19 (s, 2

/©/ H), 5.30-5.39 (dd, 2 H, J= 16, 12 Hz), 5.98-6.08 (m, 1 H),
ol 6.88 (d,2 H, J= 8 Hz), 7.38 (d, 2 H, J = 8 Hz), 7.64 (s, 1
H); 3C NMR (100 MHz, CDCl;), § (ppm): 52.85, 62.22,
116.61, 120.88, 122.54, 128.14, 131.02, 132.36,
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144.02, 157.29. Elemental Analysis: C;,H;,CIN;O:

caled: C, 57.72; H, 4.84; Cl, 14.20; N, 16.83; O, 6.41.
Found: C, 57.24; H, 4.68; N, 17.00.

1-Benzyl-4-((4-bromophenoxy)methyl)-1H-1,2,3-triazole (13a)

White solid; Mp: 132-134 °C (Lit. 131-133 “C)*;

Yield: 90 %. IR (KBr), v(cm™): 3426, 3121, 3096,

1615, 1464, 1446, 1418, 1223, 1076, 943, 765, 691;

N=N, 'H NMR (400 MHz, CDCL), 3 (ppm): 5.07 (s, 2 H),

OWN 545(s,2H),6.78(d,2H,/=8Hz),7.20 (t,2H,J

/©/ =8 Hz), 7.27-7.34 (m, 5 H), 7.44 (s, 1 H); *C NMR

Br (100 MHz, CDCl), & (ppm): 52.92, 62.12, 113.51,

116.13, 116.64, 120.57, 122.70, 130.94, 132.36,

132.46, 143.90, 157.27. Elemental Analysis:

C6H4BrN;O: calcd: C, 55.83; H, 4.10; Br, 23.21;

N, 12.21; O, 4.65. Found: C, 55.55; H, 4.13; N,
11.98.

1-Allyl-4-(((7-methoxynaphthalen-2-yl)oxy)methyl)-1H-1,2,3-triazole (14a)

White solid; Mp: 101-103 °C (Lit. 102-104
‘C)®; Yield: 80 %. IR (KBr), d(cm): 3428,
N=N, — 3141, 2938, 1622, 1459, 1388, 1255, 1214,

/7| 1205, 1184, 1002, 837: 'H NMR (400 MHz,

N

HsCO SN CDCly), 5 (ppm): 3.91 (s, 3 H), 4.99 (dt, 2 H, J

=16, 12 Hz), 5.28-5.39 (m, 4 H), 5.95-6.11 (m,
1 H), 6.98-7.04 (m, 2 H), 7.06 (d, 1 H, J =8
Hz), 7.19 (d, 1 H, J = 4 Hz), 7.63-7.68 (m, 3
H); BC NMR (100 MHz, CDCly), & (ppm):
52.85, 55.31, 62.11, 105.31, 106.65, 116.15,
116.46, 120.43, 122.50, 12447, 129.11,
129.26, 131.08, 135.77, 144.54, 156.74,
158.28. Elemental Analysis: C;7H;7N30,:
caled: C, 69.14; H, 5.80; N, 14.23; O, 10.83.
Found: C, 69.00; H, 5.92; N, 14.00.

1-Benzyl-4-(((7-methylnaphthalen-2-yl)oxy)methyl)-1H-1,2,3-triazole (15a)

White solid; Mp: 142-144 °C; Yield: 83 %. IR

(KBr), d(cm!): 3435, 2928, 2400, 1620, 1254,
\Q 1214, 1130, 1009, 840, 748; 'H NMR (400
N=N

MHz, CDCly), 6 (ppm): 2.87 (s, 3 H), 5.23 (s,

HaC o AN 2 H), 5.46 (s, 2 H), 6.91-6.98 (m, 3 H), 7.09-
7.30 (m, 6 H), 7.48 (s, 1 H), 7.56-7.59 (m, 2 H);
13C NMR (100 MHz, CDCly), 8 (ppm): 23.71,

55.31, 62.14, 105.31, 106.71, 113.00, 116.14,
116.46, 122.61, 124.49, 128.14, 128.83,
129.10, 129.16, 129.26, 135.76, 144.71,
156.69, 158.23. Elemental  Analysis:
C,HyN;O: caled: C, 76.57; H, 5.81; N, 12.76;
0, 4.86. Found: C, 76.24; H, 4.98; N, 13.00.

1-Allyl-4-((4-phenoxyphenoxy)methyl)-1H-1,2,3-triazole (16a)



White solid; Mp: 100-102 °C (Lit. 99-102 “C)*;
Yield: 78 %. IR (KBr), v(cm™): 3434, 3140,
3102, 1590, 1504, 1489, 1210, 837, 691; 'H
NMR (400 MHz, CDCl;), 6 (ppm): 5.00 (d, 2
H,J=8 Hz), 5.19-5.21 (m, 2 H), 5.29-5.39 (m,
2 H), 5.98-6.09 (m, 1 H), 6.93 (t, 1| H, J =8
Hz), 6.95 -6.98 (m, 5 H), 7.26-7.33 (m, 3 H),
7.63 (s, 1 H); BC NMR (100 MHz, CDCl3), 6
(ppm): 52.82, 62.59, 115.90, 117.77, 120.39,
120.72, 122.50, 122.60, 129.65, 131.11,
144.45, 150.70, 154.45, 158.25. Elemental
Analysis: Ci;gH7N;0,: caled: C, 70.34; H,
5.58; N, 13.67; O, 10.41. Found: C, 69.98; H,
5.68; N, 12.03.

1-Benzyl-4-((4-benzylphenoxy)methyl)-1H-1,2,3-triazole (17a)

White solid; Mp: 104-106 °C (Lit. 101-102
‘C)*; Yield: 85 %. IR (KBr), d(cm): 3433,
2926, 2873, 2373, 1498, 1232, 1217, 1007,
838, 702; 'H NMR (400 MHz, CDCls), &
(ppm): 3.91 (s, 2 H), 5.15 (s, 2 H), 5.52 (s, 2
H), 6.88 (d, 2 H, /=8 Hz), 7.07-7.21 (m, 6 H),
7.25-7.37 (m, 6 H), 7.50 (s, 1 H); 3C NMR
(100 MHz, CDCls), 6 (ppm): 41.06, 54.26,
62.20, 114.78, 122.57, 126.04, 127.64, 128.14,
128.47, 128.84, 129.16, 129.93, 133.92,
134.49, 141.43, 144.79, 156.62. Elemental
Analysis: C,3H,1N;0: caled: C, 77.72; H, 5.96;
N, 11.82; O, 4.52. Found: C, 77.60; H, 5.69; N,
12.00.

1-Allyl-4-((4-benzylphenoxy)methyl)-1H-1,2,3-triazole (18a)

White solid; Mp: 60-62 °C (Lit. 59-61 ‘C)*;
Yield: 83 %. IR (KBr), v(cm™): 3481, 3128,
3082,2919, 1607, 1508, 1493, 1243, 1223, 1019,
937, 696; 'H NMR (400 MHz, CDCl), 6 (ppm):
393 (s,2H),497(d,2H,J=8 Hz), 5.18 (d, 2
H, /=8 Hz), 5.27-5.38 (m, 2 H), 5.97-6.06 (m,
1 H), 6.92 (t,2 H, J=8 Hz), 7.08-7.31 (m, 7 H),
7.60 (s, 1 H); 3C NMR (100 MHz, CDCl;), 6
(ppm): 42.21, 52.68, 62.31, 105.38, 120.13,
120.84, 122.08, 122.83, 125.33, 126.54, 127.56,
131.19, 134.55, 144.27, 154.00. Elemental
Analysis: CgH9N3O: caled: C, 74.73; H, 6.27;
N, 13.76; O, 5.24. Found: C, 74.62; H, 5.98; N,
13.43.

1-Benzyl-4-((4-nitrophenoxy)methyl)-1H-1,2,3-triazole (19a)

White solid; Mp: 104-106 °C (Lit. 102-104 ‘C)*;
Yield: 92 %. IR (KBr), d(cm): 3421, 3147, 3116,

1593, 1492, 1339, 1266, 1113, 999, 845, 696; 'H
N=N
9



NMR (400 MHz, CDCl3), & (ppm): 5.41 (s, 2 H),
5.47(s, 2 H), 7.19-7.24 (m, 2 H), 7.30-7.32 (m, 3 H),
7.54 (s, 1 H), 8.05-8.21 (m, 4 H); 3C NMR (100
MHz, CDCl;), & (ppm): 54.40, 62.46, 114.84,
112.94, 125.93, 128.18, 128.98, 129.23, 134.21,
141.87, 143.17, 163.08. Elemental Analysis:
Ci6H14N305: caled: C, 61.93; H, 4.55; N, 18.06; O,
15.47. Found: C, 61.55; H, 4.13; N, 18.00.

1-Allyl-4-((3-nitrophenoxy)methyl)-1H-1,2,3-triazole (20a)

White solid; Mp: 204-206 °C; Yield: 90 %. IR
(KBr), v(cm™): 3421, 3153, 3013, 2929, 1595,
N=N, _ 1508, 1340, 1262, 1111, 1040, 850, 638; 'H NMR

ON OJ\/N‘/\ (400 MHz, CDCl,), 5 (ppm): 4.93 (d, 2 H, J= 8 Hz),
5.23-5.33 (m, 4 H), 5.88-6.04 (m, 1 H), 6.97-7.04

\©/ (m, 2 H), 7.60 (s, 2 H), 8.13 (d, 1 H, J= 8 Hz); 3C
NMR (100 MHz, CDCls), & (ppm): 52.90, 62.47,
112.69, 114.80, 120.63, 122.86, 125.93, 130.905,
141.86, 143.00, 152.58, 163.12. Elemental
Analysis: C,H,N4Os: caled: C, 55.38; H, 4.65; N,
21.53;0, 18.44. Found: C, 54.99; H, 4.16; N, 21.01.

5-Phenyl-1H-tetrazole (21a)

White solid; Mp: 211-213 °C (Lit. 212-214 “C)*; Yield: 97 %. IR (KBr),
N=N o(cm): 3437, 3129, 3056, 2981, 2863, 2702, 2608, 2553, 2482, 1869,
Ny NH 1608, 1564, 1486, 1466, 1410, 1164, 1084, 993, 704; 'H NMR (400 MHz,
DMSO-dy), 6 (ppm): 7.60-7.64 (m, 3 H), 8.04-8.06 (m, 2 H), 9.38 (s, 1
H, NH); *C NMR (100 MHz, DMSO-ds), & (ppm): 124.58, 127.43,
129.91, 131.75, 155.83. Elemental Analysis: C;HgNy: caled: C, 57.53; H,
4.14; N, 38.34. Found: C, 57.39; H, 4.16; N, 38.21.

4-(1H-Tetrazol-5-yl)phenol (22a)

White solid; Mp: 235-236 °C (Lit. 234-235 °C)¥; Yield: 92 %. IR (KBr),
!\j:N\ v(cm): 3362, 3129, 2848, 2747, 2632, 1613, 1598, 1505, 1408, 1292,
Ny NH 1267, 1182, 844; 'H NMR (400 MHz, DMSO-dy), & (ppm): 4.77 (brs, 1
H, OH), 6.95 (d, 2 H, J = 8Hz), 7.87 (d, 2 H, J = 8Hz), 9.78 (s, 1 H, NH);
13C NMR (100 MHz, DMSO-d), & (ppm): 115.50, 116.55, 129.15,
155.59, 160.43. Elemental Analysis: C;H¢N4O: caled: C, 51.85; H, 3.73;
N, 34.55; O, 9.87. Found: C, 51.79; H, 3.56; N, 34.

OH

5-(4-(Trifluoromethyl)phenyl)-1H-tetrazole (23a)

White solid; Mp: 219-221 °C (Lit. 220-222 °C)*; Yield: 97 %. IR (KBr),
v(em™): 3432, 3073, 2989, 2926, 2836, 2686, 2610, 2476, 1905, 1574,
1442,1331, 1163, 1134, 1073, 990, 848; 'H NMR (400 MHz, DMSO-dj),
o (ppm): 7.97 (d, 2 H, J = 8Hz), 8.25 (d, 2 H, J = 8Hz), 10.77 (s, 1 H,
NH); 3C NMR (100 MHz, DMSO-dy), 8 (ppm): 120.21, 122.92, 125.63,
126.76, 126.80 (d, J = 16 Hz), 126.84, 126.87 (d, J = 12 Hz), 128.18,
128.34, 128.86, 130.93, 131.25, 131.57, 131.89, 155.73. Elemental
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Analysis: CgHsF3Ny: caled: C, 44.87; H, 2.35; F, 26.61; N, 26.16. Found:
T C,45.00; H, 2.34; N, 26.10.

CF3 5-(4-Chlorophenyl)-1H-tetrazole (24a)

White solid; Mp: 263-265 °C (Lit. 261-263 “C)*; Yield: 94 %. IR (KBr), v(cm"
: 3473, 3095, 3070, 2998, 2909, 2851, 2732, 2637, 1718, 1609, 1564, 1486,
1435, 1407, 1160, 1095, 1054, 831, 745; '"H NMR (400 MHz, DMSO-d;), 6
(ppm): 7.67 (d, 2 H, J= 8 Hz), 8.05 (d, 2 H, /= 8 Hz), 9.32 (s, 1 H, NH); 13C
NMR (100 MHz, DMSO-dg), & (ppm): 123.63, 129.15, 129.99, 136.37, 155.35.
Elemental Analysis: C;HsCIN,: caled: C, 46.56; H, 2.79; Cl, 16.63; N, 31.02.
.B4; N, 30.98.

Found: C

5-(p-Tolyl)-1H-tetrazole (25a)

White solid; Mp: 252-254 °C (Lit. 250-251 °C)™; Yield: 92 %. IR (KBr),
N=N d(em): 3317, 2995, 2439, 1630, 1510, 1484, 1161, 745, 616; 'H NMR
Ny NH (400 MHz, DMSO-dy), 6 (ppm): 1.78 (s, 3 H), 6.90-6.93 (m, 2 H), 7.37-
741 (m, 2 H), 10.48 (s, 1 H, NH); *C NMR (100 MHz, DMSO-d;), &
(ppm): 28.19, 119.31, 125.38, 130.92, 133.83, 155.53. Elemental Analysis:
CgHgNy: caled: C, 59.99; H, 5.03; N, 34.98. Found: C, 59.80; H, 5.00; N,
34.90.

CH;

5-(4-Nitrophenyl)-1H-tetrazole (26a)

Yellow solid; Mp: 216-218 °C (Lit. 218-220 “C)*; Yield: 96 %. IR
N=N (KBr), o(cm): 3585, 3382, 3125, 2769, 2470, 1604, 1514, 1340,
N« NH 1110, 856, 731; '"H NMR (400 MHz, DMSO-dy), 6 (ppm): 8.24 (d,
2H,J=8Hz),8.29(d,2 H,J=8Hz), 10.45 (s, 1 H,NH); 3C NMR
(100 MHz, DMSO-dg), & (ppm): 124.58, 126.88, 138.81, 146.72,
159.65. Elemental Analysis: C;HsNsO;: caled: C, 43.98; H, 2.64; N,
36.64; O, 16.74. Found: C, 43.82; H, 2.53; N, 36.70.

NO,

4-(1H-Tetrazol-5-yl)pyridine (27a)

White solid; Mp: 256-258 °C (Lit. 254-258 “C)’!; Yield: 92 %. IR

N=N (KBr), v(cm™): 3362, 3259, 3100, 2927, 2445, 2365, 2106, 2018,

N\ NH 1910, 1719, 1618, 1420, 1388, 1042, 842; 'H NMR (400 MHz,

DMSO-dg), 6 (ppm): 6.30 (m, 2 H), 7.99 (d, 2 H, /=8 Hz), 8.72 (s,

X 1 H, NH); BC NMR (100 MHz, DMSO-ds), 6 (ppm): 121.10,

| 136.41, 150.54, 157.48. Elemental Analysis: C¢HsNs: calcd: C,
N/ 48.98; H, 3.43; N, 47.60. Found: C, 48.90; H, 3.38; N, 47.48.

5-Benzyl-1H-tetrazole (28a)
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White solid; Mp: 124-126 °C (Lit. 123-125 °C)¥; Yield: 90 %. IR
(KBr), d(cm™): 3420, 3108, 2860, 2778, 2600, 1549, 1533, 1457,
1252, 1084, 1057, 891, 734, 595; '"H NMR (400 MHz, DMSO-d),
d (ppm): 4.30 (s, 2 H), 7.25-7.36 (m, 5 H), 9.20 (s, 1 H, NH); 3C
NMR (100 MHz, DMSO-d;), 6 (ppm): 29.35, 127.47, 129.12,
129.18, 136.42, 155.70. Elemental Analysis: CgHgNy: caled: C,
59.99; H, 5.03; N, 34.98. Found: C, 59.82; H, 5.00; N, 34.90.

5-(4-Bromophenyl)-1H-tetrazole (29a)

N=N
N« NH

Br

Vhite solid; Mp: 268-270 °C (Lit. 268-270 °C)%; Yield: 94 %. IR
KBr), v(em™): 3442, 3119, 2901, 2847, 2769, 2729, 2634, 1608,
566, 1482, 1431, 1277, 1157, 1054, 988, 828, 743; 'H NMR (400
MHz, DMSO-dg), 6 (ppm): 7.79 (d, 2 H,J=8 Hz), 7.97 (d,2 H, J =
Hz), 9.77 (s, 1 H, NH); *C NMR (100 MHz, DMSO-d), 6 (ppm):
24.12, 125.10, 129.29, 132.89, 155.53. Elemental Analysis:
[-HsBrNy: caled: C, 37.36; H, 2.24; Br, 35.51; N, 24.90. Found: C,
7.31; H, 2.00; N, 24.70.

O — 0 P S A

5-(o-Tolyl)-1H-tetrazole (30a)

White solid; Mp: 152-154 °C (Lit. 153-155 "C)*; Yield: 92 %. IR
(KBr), d(cm): 3129, 2963, 2824, 2715,2607, 1832, 1607, 1563,
1485, 1464, 1386, 1251, 1160, 1060, 1049, 991, 782, 746; 'H
NMR (400 MHz, DMSO-d;), 6 (ppm): 2.50 (s, 3 H), 7.38-7.46
(m, 3 H), 7.48-7.70 (m, 1 H), 10.11 (s, 1 H, NH); 3C NMR (100
MHz, DMSO-ds), 6 (ppm): 20.55, 124.32, 126.77, 129.87,
131.19, 131.80, 137.59, 155.74. Elemental Analysis: CgHgNy:
caled: C, 59.99; H, 5.03; N, 34.98. Found: C, 59.90; H, 5.07; N,
34.87.
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Figure 1. FT-IR spectrum of 4-Phenyl-1H-1,2,3-triazole (1a) in KBr
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Figure 2. '"H NMR spectrum of 4-Phenyl-1H-1,2,3-triazole (1a) in DMSO-d;
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Figure 11. '"H NMR spectrum of (1H-1,2,3-Triazol-4-yl)methyl 4-(dimethylamino)benzoate (4a) in DMSO-d;
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Figure 12. 3C NMR spectrum of (1H-1,2,3-Triazol-4-yl)methyl 4-(dimethylamino)benzoate (4a) in DMSO-d;

18



100.0

9 |
9]
2414.20
85 1532.79
699.77
80 2898.07
75 ]
70
| 621.56
654 826.77, 524.02
604 232(71
945.41
55 1378.37
%T 50| 1319.16 769.83
45 ]
40
35 ]
‘ 068.49
304 1682.57 1292.93
25 ] 1113.69
|
204 16§0.54 1193.21
15
3414.93
10
3472.52
50 T T T T T T T T T T T T 1
40000 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 4000
cm-1
Figure 13. FT-IR spectrum of (1H-1,2,3-triazol-4-yl)methyl 2-nitrobenzoate (5a) in KBr
1H Lale Golestani.31.fid ]
< BERIA oK Rnn AR r12000
— 00 00 00 00 OO i odoed i el el
= [ Iy
r11000
+10000
9000
=
+8000
NO, O :
o N, 7000
| N
/
NH 6000
£5000
. 4000
£3000
| 2000
F1000
U L,_J Lo
T o ¥H
2 28 BA
g o G F-1000
6 15 14 13 1@ 11 10 9 8§ 7 6 S5 4 3 2 1 0 -1 -2 3
f1 (ppm)

Figure 14. '"H NMR spectrum of (1H-1,2,3-triazol-4-yl)methyl 2-nitrobenzoate (5a) in DMSO-d,
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Figure 19. FT-IR spectrum of (1H-1,2,3-triazol-4-yl)methyl 3,4-dichlorobenzoate (7a) in KBr
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Figure 22. FT-IR spectrum of (1H-1,2,3-triazol-4-yl)methyl 3-methoxybenzoate (8a) in KBr
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Figure 23. '"H NMR spectrum of (1H-1,2,3-triazol-4-yl)methyl 3-methoxybenzoate (8a) in DMSO-d;
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Figure 24. 3C NMR spectrum of (1H-1,2,3-triazol-4-yl)methyl 3-methoxybenzoate (8a) in DMSO-d,
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Figure 25. FT-IR spectrum of (1H-1,2,3-triazol-4-yl)methyl benzoate (9a) in KBr
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Figure 26. '"H NMR spectrum of (1H-1,2,3-triazol-4-yl)methyl benzoate (9a) in DMSO-d,
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Figure 27. 3C NMR spectrum of (1H-1,2,3-triazol-4-yl)methyl benzoate (9a) in DMSO-d;
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Figure 28. FT-IR spectrum of (1-allyl-1H-1,2,3-triazol-4-yl)methyl 4-chlorobenzoate (10a) in KBr
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Figure 29. '"H NMR spectrum of (1-allyl-1H-1,2,3-triazol-4-yl)methyl 4-chlorobenzoate (10a) in CDCl;
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Figure 30. '3C NMR spectrum of (1-allyl-1H-1,2,3-triazol-4-yl)methyl 4-chlorobenzoate (10a) in CDCl;
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Figure 31. FT-IR spectrum of (1-benzyl-1H-1,2,3-triazol-4-yl)methyl 4-methylbenzoate (11a) in KBr
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Figure 32. '"H NMR spectrum of (1-benzyl-1H-1,2,3-triazol-4-yl)methyl 4-methylbenzoate (11a) in CDCl,
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Figure 33. 3C NMR spectrum of (1-benzyl-1H-1,2,3-triazol-4-yl)methyl 4-methylbenzoate (11a) in CDCl;
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Figure 34. FT-IR spectrum of 1-allyl-4-((4-chlorophenoxy)methyl)-1H-1,2,3-triazole (12a) in KBr
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Figure 35. '"H NMR spectrum of 1-allyl-4-((4-chlorophenoxy)methyl)-1H-1,2,3-triazole (12a) in CDCl;
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Figure 36. '3C NMR spectrum of 1-allyl-4-((4-chlorophenoxy)methyl)-1H-1,2,3-triazole (12a) in CDCl;
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Figure 37. FT-IR spectrum of 1-benzyl-4-((4-bromophenoxy)methyl)-1H-1,2,3-triazole (13a) in KBr
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Figure 38. '"H NMR spectrum of 1-benzyl-4-((4-bromophenoxy)methyl)-1H-1,2,3-triazole (13a) in CDCl,
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Figure 39. 3C NMR spectrum of 1-benzyl-4-((4-bromophenoxy)methyl)-1H-1,2,3-triazole (13a) in CDCl;
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Figure 40. FT-IR spectrum of 1-allyl-4-(((7-methoxynaphthalen-2-yl)oxy)methyl)-1H-1,2,3-triazole (14a) in

KBr
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Figure 41. 'H NMR spectrum of 1-allyl-4-(((7-methoxynaphthalen-2-yl)oxy)methyl)-1H-1,2,3-triazole (14a) in

CDCl;
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Figure 42. 3C NMR spectrum of 1-allyl-4-(((7-methoxynaphthalen-2-yl)oxy)methyl)-1H-1,2,3-triazole (14a) in
CDCl;
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Figure 44. '"H NMR spectrum of 1-benzyl-4-(((7-methylnaphthalen-2-yl)oxy)methyl)-1 H-1,2,3-triazole (15a) in
CDCls
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Figure 45. 13C NMR spectrum of 1-benzyl-4-(((7-methylnaphthalen-2-yl)oxy)methyl)-1H-1,2,3-triazole (15a)
in CDCls
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Figure 46. FT-IR spectrum of 1-allyl-4-((4-phenoxyphenoxy)methyl)-1H-1,2,3-triazole (16a) in KBr
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Figure 47. '"H NMR spectrum of 1-allyl-4-((4-phenoxyphenoxy)methyl)-1H-1,2,3-triazole (16a) in CDCl;
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Figure 48. 13C NMR spectrum of 1-allyl-4-((4-phenoxyphenoxy)methyl)-1H-1,2,3-triazole (16a) in CDCl;
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Figure 49. FT-IR spectrum of 1-benzyl-4-((4-benzylphenoxy)methyl)-1H-1,2,3-triazole (17a) in KBr
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Figure 50. '"H NMR spectrum of 1-benzyl-4-((4-benzylphenoxy)methyl)-1H-1,2,3-triazole (17a) in CDCls
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Figure 51. 13C NMR spectrum of 1-benzyl-4-((4-benzylphenoxy)methyl)-1H-1,2,3-triazole (17a) in CDCI;
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Figure 52. FT-IR spectrum of 1-allyl-4-((4-benzylphenoxy)methyl)-1H-1,2,3-triazole (18a) in KBr
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Figure 55. FT-IR spectrum of 1-benzyl-4-((4-nitrophenoxy)methyl)-1H-1,2,3-triazole (19a) in KBr
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Figure 56. '"H NMR spectrum of 1-benzyl-4-((4-nitrophenoxy)methyl)-1H-1,2,3-triazole (19a) in CDCl;
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Figure 57. 3C NMR spectrum of 1-benzyl-4-((4-nitrophenoxy)methyl)-1H-1,2,3-triazole (19a) in CDCl;
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Figure 58. FT-IR spectrum of 1-allyl-4-((3-nitrophenoxy)methyl)-1H-1,2,3-triazole (20a) in KBr
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Figure 59. 'H NMR spectrum of 1-allyl-4-((3-nitrophenoxy)methyl)-1H-1,2,3-triazole (20a) in CDCl;
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Figure 60. '*C NMR spectrum of 1-allyl-4-((3-nitrophenoxy)methyl)-1H-1,2,3-triazole (20a) in CDClI;
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Figure 61. FT-IR spectrum of 5-phenyl-1H-tetrazole (21a) in KBr
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Figure 62. '"H NMR spectrum of 5-phenyl-1H-tetrazole (21a) in DMSO-d,
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Figure 63. 3C NMR spectrum of 5-phenyl-1H-tetrazole (21a) in DMSO-d;
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Figure 66. '*C NMR spectrum of 4-(1H-tetrazol-5-yl)phenol (22a) in DMSO-d;
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Figure 68. '"H NMR spectrum of 5-(4-(trifluoromethyl)phenyl)-1H-tetrazole (23a) in DMSO-d;
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Figure 69. 3C NMR spectrum of 5-(4-(trifluoromethyl)phenyl)-1H-tetrazole (23a) in DMSO-dj
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Figure 70. FT-IR spectrum of 5-(4-chlorophenyl)-1H-tetrazole (24a) in KBr
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Figure 73. FT-IR spectrum of 5-(p-tolyl)-1H-tetrazole (25a) in KBr
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Figure 74. '"H NMR spectrum of 5-(p-tolyl)-1H-tetrazole (25a) in DMSO-d,
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Figure 76. FT-IR spectrum of 5-(4-nitrophenyl)-1H-tetrazole (26a)in KBr
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Figure 79. FT-IR spectrum of 4-(1H-tetrazol-5-yl)pyridine (27a) in KBr
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Figure 80. 'H NMR spectrum of 4-(1H-tetrazol-5-yl)pyridine (27a) in DMSO-d,
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Figure 82. FT-IR spectrum of 5-benzyl-1H-tetrazole (28a) in KBr
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Figure 85. FT-IR spectrum of 5-(4-bromophenyl)-1H-tetrazole (29a) in KBr
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Figure 86. 'H NMR spectrum of 5-(4-bromophenyl)-1H-tetrazole (29a) in DMSO-d;
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Figure 87. 13C NMR spectrum of 5-(4-bromophenyl)-1H-tetrazole (29a) in DMSO-d,
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Figure 88. FT-IR spectrum of 5-(o-tolyl)-1H-tetrazole (30a) in KBr
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Figure 89. 'H NMR spectrum of 5-(o-tolyl)-1H-tetrazole (30a) in DMSO-d,
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