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Spectral Data of Tetrazoles
1. 5-Phenyl-1H-tetrazole (1b). White solid, MP: 212-214 °C. FT-IR, (KBr) cm-1: 3449, 2978, 2922, 2853, 2701, 2608, 2480, 1852, 1607, 1562, 1466, 1408, 1257, 1164, 1056, 991, 958, 924, 785, 726, 703, 686, 491. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.08-8.05 (m, 2H), 7.63-7.61 (m, 3H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 155.30, 131.22, 129.40, 126.94, 124.14. 
2. 5-(4-Bromophenyl)-1H-tetrazole (2b) Brown solid, MP: 265-267 °C. FT-IR (KBr) cm-1:3448, 2994, 2901, 2846, 2728, 2632, 1603, 1841, 1430, 1276, 1151, 1054, 988, 870, 828, 743, 501. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.00-7.98 (d, J = 8.72 Hz, 2H), 7.84-7.82 (d, J = 8.76 Hz, 2H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 155.17, 132.40, 128.81, 124.52, 123.80. 
3. 5-(4-Chlorophenyl)-1H-tetrazole (3b). Brownish solid, MP: 260-262 °C. FT-IR (KBr) cm-1: 3452, 2911, 2854, 2768, 2734, 2637, 1607, 1484, 1436, 1158, 1094, 1054, 1020, 990, 879, 830, 740, 510. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.09-8.06 (d, J = 9.76 Hz, 2H), 7.71-7.69 (d, J = 7.92 Hz, 2H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 154.94, 135.86, 129.52, 128.68, 123.28. 
4. 2-Chloro-4-(1H-tetrazole-5-yl)pyridine (4b). White solid, MP: 199-201 °C. FT-IR (KBr) cm-1: 3448, 3090, 2726, 2656, 2605, 1864, 1612, 1561, 1516, 1402, 1214, 1156, 1089, 1016, 865, 796, 756, 486, 446. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.59-8.58 (d, J = 4.28 Hz, 1H), 7.98-7.95 (m, 2H).  13C NMR (DMSO-d6, 100 MHz, ppm) δ: 154.82, 151.34, 151.29, 135.73, 121.18, 120.23.
5. 5-(4-Methylphenyl)-1H-tetrazole (5b) white solid, MP: 250-252 °C. FT-IR (KBr) cm-1: 3436, 2982, 2918, 2851, 2694, 2611, 2542, 2474, 1890, 1611, 1570, 1506, 1431, 1404, 1164, 1054, 992, 824, 742, 503. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 7.93-7.91 (d, J = 8.24 Hz, 2H), 7.41-7.39 (d, J = 8.28 Hz, 2H), 2.37 (s, 3H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 155.10, 141.17, 129.90, 126.85, 121.09, 20.98.
6. 2-Bromo-4-(1H-tetrazole-5-yl)phenol (6b). Brown solid, MP: 172-174 °C. FT-IR (KBr) cm-1:3587, 3412, 3084, 2926, 2861, 2808, 2732, 1610, 1508, 1445, 1390, 1297, 1265, 1231, 1086, 1014, 948, 830, 748, 699. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 11.08 (s, 1H), 8.18-8.17 (d, J = 2.32 Hz, 1H), 7.91-7.88 (dd, J = 8.40, 2.28 Hz, 1H), 7.17-7.15 (d, J = 8.40 Hz, 1H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 156.71, 153.92, 131.51, 127.84, 116.98, 116.31, 109.95.
7. 5-(3-Bromo-4-methoxyphenyl)-1H-tetrazole (7b). White solid, MP: 198-200 °C. FT-IR (KBr) cm-1:3405, 3080, 3011, 2923, 2838, 2728, 2636, 1613, 1492, 1431, 1300, 1276, 1161, 1054, 1017, 815, 745, 684, 630.  1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.21-8.19 (d, J = 2.28 Hz, 1H), 8.03-8.00 (dd, J = 8.40, 2.32 Hz, 1H), 7.34-7.29 (t, J = 8.40 Hz, 1H), 3.92 (s, 3H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 157.48, 153.88, 131.21, 128.00, 117.78, 113.31, 111.28, 56.60.
8. 5-[3-bromo-4-(hexyloxy)phenyl]-1H-tetrazole (8b). White solid, MP: 98-100 °C. FT-IR, (KBr) cm-1: 3425, 3071, 2961, 2925, 2854, 2726, 2633, 2103, 1608, 1499, 1469, 1396, 1288, 1264, 1162, 1051, 1018, 989, 915, 821, 746, 712, 647, 573. 1H NMR (CDCl3, 400 MHz, ppm) δ: 8.33 (s, 1H), 8.06-8.04 (d, J = 8.40 Hz, 1H), 6.98-6.96 (d, J = 8.40 Hz, 1H), 4.08-4.05 (t, J = 6.84 Hz, 2H), 1.89-1.81 (m, 2H), 1.51-1.49 (m, 2H), 1.36-1.34 (m, 4H), 0.91-0.90 (m, 3H).  13C NMR (CDCl3, 100 MHz, ppm) δ: 157.94, 155.40, 132.27, 128.00, 117.00, 113.01, 112.89, 69.40, 31.43, 28.83, 25.56, 22.53, 13.99.
9. 5-[3-bromo-4-(pentadecyloxy)phenyl]-1H-tetrazole (9b). White solid, MP: 48-50 °C. FT-IR, (KBr) cm-1: 3421, 2957, 2920, 2851, 2096, 1599, 1493, 1470, 1293, 1263, 1097, 1050, 1026, 816, 717. 1H NMR (CDCl3, 400 MHz, ppm) δ: 7.76-7.75 (d, J = 2.28 Hz, 1H), 7.51-7.49 (dd, J = 1.52, 8.40 Hz, 1H), 6.85-6.83 (d, J = 8.40 Hz, 1H), 4.02-3.99 (t, J = 6.88 Hz, 2H), 1.83-1.76 (m, 2H), 1.46-1.38 (m, 2H), 1.26-1.19 (m, 22H), 0.83-0.79 (t, J = 6.08, 3H). 13C NMR (CDCl3, 100 MHz, ppm) δ: 159.04, 154.41, 136.64, 133.03, 117.99, 112.59, 104.63, 69.57, 31.91, 29.67, 29.54, 29.48, 29.35, 29.21, 29.14, 28.75, 25.84, 22.68, 14.12, 1.00.
10. N-[4-(1H-tetrazol-5-yl)phenyl]acetamide (10b). White solid, MP: 285-287 °C. FT-IR (KBr) cm-1: 3448, 3070, 2976, 2911, 2853, 2730, 2635, 1639, 1488, 1435, 1384, 1160, 1096, 994, 883, 832, 744, 507. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.53-8.52 (d, J = 2.20 Hz, 1H), 7.92 (s, 2H), 7.84-7.81 (dd, J = 8.76, 1.44 Hz, 1H), 7.04-7.02 (d, J = 8.80 Hz, 1H), 2.07 (s, 3H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 168.78, 142.03, 133.42, 131.99, 125.72, 123.50, 23.58.
11. N-[2-Nitro-4-(1H-tetrazole-5yl)phenyl]acetamide (11b). Yellow solid, MP: 209-211 °C. FT-IR (KBr) cm-1: 3458, 3254, 3083, 2928, 2853, 2708, 2629, 1653, 1593, 1512, 1384, 1348, 1287, 1167, 1073, 1016, 839, 698, 548. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 10.55 (s, 1H), 8.55-8.54 (d, J = 2.00 Hz, 1H), 8.32-8.29 (dd, J = 8.72, 2.00 Hz, 1H), 7.87-7.85 (d, J = 8.08 Hz, 1H), 2.10 (s, 3H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 163.59, 147.95, 135.49, 134.31, 130.60, 127.18, 123.65, 122.56, 21.10.
12. N-[4-(1H-tetrazole-5-yl)phenyl]benzamide (12b). White solid, MP: 226-228 °C. FT-IR (KBr) cm-1: 3435, 3278, 3088, 3021, 2924, 2856, 2779, 1646, 1609, 1533, 1433, 1328, 1301, 1074, 8.39, 704, 526.  1H NMR (DMSO-d6, 400 MHz, ppm) δ: 11.99 (s, 1H), 8.01-7.93 (m, 6H), 7.61-7.45 (m, 3H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 167.43, 152.27, 136.74, 135.94, 134.65, 132.92, 129.30, 128.61, 125.93, 124.44.
13. N-{[1-(4-nitrophenyl)-1H-1,2,3-triazol-4-yl]methyl}-4-(1H-tetrazol-5-yl)aniline (13b). Reddish yellow solid, MP: 70-72 °C. FT-IR, (KBr) cm-1:3482, 3363, 3221, 2924, 2854, 1632, 1599, 1588, 1505, 1471, 1445, 1326, 1300, 1263, 1182, 1113, 841, 803, 754, 698, 632, 535, 490. 1H NMR (CDCl3, 400 MHz, ppm) δ: 8.01 (s, 1H), 7.99(s, 1H), 7.36-7.22 (m, 4H), 6.58-6.52 (m, 4H), 4.94 (s, 1H). 13C NMR (CDCl3, 100 MHz, ppm) δ: 152.41, 150.27, 139.28, 133.82, 126.35, 124.01, 123.49, 115.86, 114.41, 114.05, 113.34, 56.49.
14. 5-Benzyl-1H-tetrazole (14b). White solid, MP: 119-121 °C. FT-IR, (KBr) cm-1: 3432, 3109, 2930, 2858, 1532, 1428, 1074, 999, 884, 734, 692, 670, 569, 467. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 7.34-7.30 (m, 2H), 7.27-7.23 (m, 3H), 4.28 (s, 2H). 13C NMR (DMSO-d6, 100MHz, ppm) δ: 155.16, 135.88, 128.66, 128.59, 126.95, 28.86.
15. 5-[(2-methylphenyl)methyl]-1H-tetrazole (15b). Brown solid, MP: 156-158 °C. FT-IR, (KBr) cm-1:3435, 3120, 3010, 2970, 2858, 2730, 2619, 1830, 1560, 1482, 1415, 1279, 1105, 1044, 998, 918, 785, 750, 692, 441. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 7.19-7.12 (m, 4H), 4.25 (s, 2H), 2.27 (s, 3H).  13C NMR (DMSO-d6, 100MHz, ppm) δ: 155.00, 136.30, 134.30, 130.26, 129.33, 127.25, 126.18, 26.87, 19.09.
16. 5-[(4-methylphenyl)methyl]-1H-tetrazole (16b). Brown solid, MP: 161-163 °C. FT-IR, (KBr) cm-1:3422, 3123, 3006, 2920, 2866, 2726, 2616, 2482, 1804, 1581, 1509, 1406, 1110, 1052, 929, 817, 762, 476. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 7.14 (s, 4H), 4.23 (s, 2H), 2.27 (s, 3H). 13C NMR (DMSO-d6, 100MHz, ppm) δ: 155.25, 136.07, 132.80, 129.19, 128.46, 28.45, 20.55.
17. 5-[(4-chlorophenyl)methyl]-1H-tetrazole (17b). Brown solid, MP: 156-158 °C. FT-IR, (KBr) cm-1:3436, 3002, 2822, 2846, 2710, 2608, 2477, 1820, 1581, 1492, 1403, 1206, 1106, 1068, 1054, 914, 815, 768, 485. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 7.40-7.37 (d, J = 8.76 Hz, 2H), 7.30-7.28 (d, J = 8.72 Hz, 2H), 4.28 (s, 2H). 13C NMR (DMSO-d6, 100 MHz, ppm) δ: 155.02, 134.86, 131.73, 130.59, 128.60, 28.20.









IR, 1H, and 13C NMR Spectra
IR spectra of compound (1b)
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1H NMR spectra of compound (1b)
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13C NMR spectra of compound (1b)
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IR spectra of compound (2b)
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1H NMR spectra of compound (2b)
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13C NMR spectra of compound (2b)
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IR spectra of compound (3b)
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1H NMR spectra of compound (3b)
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13C NMR spectra of compound (3b)
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IR spectra of compound (4b)
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1H NMR spectra of compound (4b)
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13C NMR spectra of compound (4b)
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IR spectra of compound (5b)
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1H NMR spectra of compound (5b)
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13C NMR spectra of compound (5b)
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IR spectra of compound (6b)
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1H NMR spectra of compound (6b)
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13C NMR spectra of compound (6b)
[image: D:\Tetrazole, TL\comtes rendus chemie\ir and NMRof novel tetrazole\NMR\6b c.tif]
IR spectra of compound (7b)
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1H NMR spectra of compound (7b)
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13C NMR spectra of compound (7b)
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IR spectra of compound (8b)
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1H NMR spectra of compound (8b)
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13C NMR spectra of compound (8b)
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 IR spectra of compound (9b)
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1H NMR spectra of compound (9b)
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13C NMR spectra of compound (9b)
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IR spectra of compound (10b)
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1H NMR spectra of compound (10b)
[image: D:\Tetrazole, TL\comtes rendus chemie\ir and NMRof novel tetrazole\NMR\10b h.tif]
13C NMR spectra of compound (10b)
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IR spectra of compound (11b)
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1H NMR spectra of compound (11b)
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13C NMR spectra of compound (11b)
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IR spectra of compound (12b)
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1H NMR spectra of compound (12b)
[image: D:\Tetrazole, TL\comtes rendus chemie\ir and NMRof novel tetrazole\NMR\12b h.tif]
13C NMR spectra of compound (12b)
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IR spectra of compound (13b)
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1H NMR spectra of compound (13b)
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13C NMR spectra of compound (13b)
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IR spectra of compound (14b)
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1H NMR spectra of compound (14b)
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13C NMR spectra of compound (14b)
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IR spectra of compound (15b)
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1H NMR spectra of compound (15b)
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13C NMR spectra of compound (15b)
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IR spectra of compound (16b)
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1H NMR spectra of compound (16b)
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13C NMR spectra of compound (16b)
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IR spectra of compound (17b)
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1H NMR spectra of compound (17b)
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13C NMR spectra of compound (17b)
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Fig. S1. 1H NMR spectrum of 5-Phenyl 1H-tetrazole synthesized after fourth cycle. 1H NMR (DMSO-d6, 400 MHz, ppm) δ: 8.03-8.01 (m, 2H), 7.60-7.57 (m, 3H).

X-ray crystallographic data of 5-[(2-methylphenyl)methyl]-1H-tetrazole (15b)
	Crystal data
	
	
	

	CCDC
	1011441
	α (°)
	90

	Molecular Formula
	C9H10N4
	β (°)
	96.769 (4)

	Molecular weight
	174.21
	γ  (°)
	90

	Crystal system
	Monoclinic
	Z
	4

	Space group
	P21/C
	DX (Mg m-3)
	1.265

	Temperature (K)
	293
	F(000)
	368

	a  (Å)
	7.8256 (6) 
	µ( mm−1)
	0.08

	b (Å)
	11.919 (10)
	Radiation λ (Å)
	Mo Ka (0.71073)

	c (Å)
	9.8796 (8)
	Crystal dimensions (mm)
	0.32 × 0.26 × 0.19

	V (Å3)
	915.08 (13)
	
	

	Data collection
	
	
	

	ϴmax (o)
	30.5
	Measured reflections
	15206

	ϴmin (o)
	2.6
	Independent reflections
	2502

	h
	−11→11
	Reflections with I > 2σ(I)
	1946

	k
	−16→15
	Rint
	0.038

	l
	−13→13
	
	

	Refinement
	
	
	

	Refinement on
	F2
	Number of parameters
	118

	R[F2 > 2σ(F2)]
	0.054
	Weighting Scheme, w,
P = (Fo2 + 2Fc2)/3
	1/[σ2(Fo2)+(0.0828P)2+ 0.1911P]

	wR(F2)
	0.166
	(Δ/σ)max
	0.016

	S
	1.06
	Δρmin, Δρmax (eÅ-3)
	−0.25, 0.32

	Number of reflections
	2502
	Number of parameters
	118
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