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Experimental:

General information:

All the reagents were commercial grade and purified according to the established
procedures. Organic extracts were dried over anhydrous sodium sulphate. Solvents were
removed in a rotary evaporator under reduced pressure. Silica gel (60—120 mesh size) was used
for the column chromatography. Reactions were monitored by TLC on silica gel 60 Fzs4 (0.25
mm). NMR spectra were recorded in CDCI3 with tetramethylsilane as the internal standard for
'H NMR (400 MHz) CDCl; solvent as the internal standard for **C NMR (100 MHz). Elemental
analysis was performed with a Perkin Elmer 2400 elemental analyzer. IR spectra were recorded
in KBr or neat on a Nicolet Impact 410 spectrophotometer. Commercially available CuO nano
(<50 nm) were purchased from Sigma-Aldrich.
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Crystallographic Analysis: Crystal data were collected with Bruker Smart Apex-1I CCD
diffractometer using graphite by using graphite-monochromated Mo-K,, radiation (A = 0.71073
A) at 298 K. Cell parameters were retrieved using SMART *USA, 1995 software and refined
with SAINT! for all observed reflections. Data reduction was performed with the SAINT
software and corrected for Lorentzian and polarization effects. Absorption corrections were
applied with the SADABS program?®.The structures were solved by direct methods implemented
in the SHELX-97% program and refined by full-matrix least-squares methods on F. All non-
hydrogen atom positions were located in difference Fourier maps and refined anisotropically.
The hydrogen atoms were placed in their geometrically generated positions. The crystals were

isolated in rectangular shape from ethyl acetate and hexane mixture at room temperature.
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Figure 1. ORTEP views of 2-Phenyl-2H-indazole (1a)

Crystallographic description of 2-Phenyl-2H-indazole (1a): Ci3H1gN,, crystal dimension 0.41
x 0.35 x 0.22 mm, M, = 194.23, Monoclinic, Space group 'C ¢!, a = 5.9752(9) A, b = 25.124(4)
A, ¢ =13.8320(17) A, o =90.00, p = 97.080(9), y = 90.00, V = 2060.6(5) A®, Z = 8, peaica = 1.252
mg/m3, w=10.076 mm, F(000) = 816.0, reflection collected / unique = 5146 / 2204, refinement
method = full-matrix least-squares on F?, final R indices [l > 2o (1)]: R1 = 0.0681, wR, = 0.2066,
R indices (all data): Ry(all) = 0.1370, wRy(all) = 0.2543, goodness of fit = 1.009. CCDC-961653
(for 2-phenyl-2H-indazole (1a)) contains the supplementary crystallographic data for this paper.
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These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data request/cif.

SPECTRAL DATA

20

2-Phenyl-2H-indazole (1a): White solid; M.p. 81.5-83.5 °C (lit.* 80-82 °C); *H NMR (CDCls,
400 MHz): & (ppm) 7.11 (t, 1H, J = 7.6 Hz), 7.32 (t, 1H, J = 7.6 Hz), 7.39 (t, 1H, J = 7.2 H2),
7.49-7.53 (m, 2H), 7.69 (d, 1H, J = 8.8 Hz), 7.79 (d, 1H, J = 8.8 Hz), 7.89 (d, 2H, J = 7.6 Hz),
8.39 (s, 1H); **C NMR (CDCls, 100 MHz): & (ppm) 118.1, 120.6, 121.2, 122.6, 122.9, 127.0,
128.1, 129.7, 140.7, 149.9; IR (KBr): 3126, 2923, 1624, 1593, 1517, 1493, 1378, 1311, 1198,
1072, 1044, 944, 753 cm™; elemental analysis calcd (%) for C1sH1oN, (194.2315): C 80.39, H
5.19, N 14.42; found C 80.47, H 5.12, N 14.35.

-
O
N

2-p-Tolyl-2H-indazole (1b): Yellow solid; M.p. 100-103 °C (lit.°101-103 °C); 'H NMR
(CDCl3, 400 MHz): & (ppm) 2.41 (s, 3H), 7.09 (t, 1H, J = 7.6 Hz), 7.29-7.33 (m, 3H), 7.69 (d,
1H, J = 8.4 Hz), 7.76-7.80 (m, 3H), 8.35 (s, 1H); **C NMR (CDCls, 100 MHz): & (ppm) 21.2,
118.1, 120.5, 121.1, 122.5, 122.9, 126.8, 130.3, 138.1, 138.5, 149.9; IR (KBr): 3038, 2920,
2857, 1624, 1522, 1451, 1378, 1347, 1196, 1108, 1047, 822, 792, 757, 739 cm™; elemental
analysis calcd (%) for C14H12N2 (208.2580): C 80.74, H 5.81, N 13.45; found C 80.81, H 5.89,
N 13.39.

-
N Me
N
Me
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2-(3,4-Dimethylphenyl)-2H-indazole (1c): Brown solid; M.p. 117-119 °C; *H NMR (CDCls,
400 MHz): & (ppm) 2.33 (s, 3H), 2.37 (s, 3H), 7.11 (t, 1H, J = 8 Hz), 7.26 (s, 1H), 7.29-7.33 (m,
1H), 7.58 (d, 1H, J = 8 Hz), 7.70 (d, 2H, J = 8.4 Hz), 7.79 (d, 1H, J = 8.8 Hz), 8.38 (s, 1H); **C
NMR (CDCl3, 100 MHz): & (ppm) 19.5, 20.0, 117.9, 118.2, 120.4, 122.2, 122.3, 122.8, 126.7,
130.6, 136.6, 138.2, 138.5, 149.7; IR (KBr): 2925, 2851, 1611, 1517, 1500, 1465, 1448, 1379,
1129, 1056, 882, 816, 776, 757 cm™; elemental analysis calcd (%) for C15H14N, (222.2845): C
81.05, H 6.35, N 12.60; found C 81.13, H 6.31, N 12.53.

-
_ N Me
N
Me

2-(2,4-Dimethylphenyl)-2H-indazole (1d): Liquid; *H NMR (CDCls, 400 MHz): & (ppm) 2.18
(s, 3H), 2.39 (s, 3H), 7.10-7.16 (m, 3H), 7.28-7.34 (m, 2H), 7.72 (d, 1H, J = 8.4 Hz), 7.78 (d,
1H, J = 8.8 Hz), 8.05 (s, 1H); *C NMR (CDCls, 100 MHz): & (ppm) 17.8, 21.2, 117.9, 120.4,
122.0, 122.1, 124.5, 126.3, 126.4, 127.2, 131.9, 133.5, 138.0, 139.1, 149.3; IR (KBr): 3059,
2922, 1627, 1520, 1505, 1386, 1349, 1198, 1146, 1129, 1042, 819, 784, 756 cm™; elemental
analysis calcd (%) for CisH14N, (222.2845): C 81.05, H 6.35, N 12.60; found C 81.15, H 6.39,
N 12.53.

Me
-
_ N
N
Me

2-(2,6-Dimethylphenyl)-2H-indazole (1e): Semi-solid; *H NMR (CDCls, 400 MHz): & (ppm)
1.99 (s, 6H), 7.13-7.19 (m, 3H), 7.30 (d, 1H, J =8 Hz), 7.35 (t, 1H, J = 7.6 Hz), 7.76 (d, 1H, J =
8.8 Hz), 7.81 (d, 1H, J = 9.2 Hz), 7.98 (s, 1H); °C NMR (CDCls, 100 MHz): & (ppm) 17.3,
118.2, 120.5, 121.9, 122.2, 124.6, 126.3, 128.3, 129.5, 135.7, 139.9, 149.3; IR (KBr): 2922,
2853, 1624, 1515, 1482, 1376, 1267, 1184, 1095, 1045, 954, 791, 763 cm™; elemental analysis
calcd (%) for C15H14N; (222.2845): C 81.05, H 6.35, N 12.60; found C 81.11, H 6.38, N 12.54.
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2-(4-Butylphenyl)-2H-indazole (1f): Yellow solid; M.p. 64-65 °C; 'H NMR (CDCls, 400
MHz): & (ppm) 0.89-0.98 (m, 3H), 1.33-1.39 (m, 2H), 1.58-1.66 (m, 2H), 2.66 (t, 2H, J = 8.0
Hz), 7.09 (t, 1H, J = 8.0 Hz), 7.30 (d, 3H, J = 8.4 Hz), 7.68 (dd, 1H, J; = 1.2 Hz, J, = 8.4 Hz),
7.77 (d, 3H, J = 8.8 Hz), 8.35 (s, 1H); *C NMR (CDCls, 100 MHz): § (ppm) 13.9, 22.3, 33.5,
35.1, 117.9, 120.3, 120.4, 120.8, 122.3, 122.8, 126.7, 129.4, 138.4, 142.9, 149.7; IR (KBr):
2955, 2925, 2854, 1626, 1520, 1466, 1430, 1383, 1349, 1208, 1121, 1047, 815, 780, 754 cm™;
elemental analysis calcd (%) for Ci7H1gN, (250.3375): C 81.56, H 7.25, N 11.19; found C
81.63,H 7.29, N 11.13.

-
_ N OMe
N

2-(4-Methoxyphenyl)-2H-indazole (1g): Brown solid; M.p. 130-132 °C (lit.> 130-132 °C); 'H
NMR (CDCls, 400 MHz): & (ppm) 3.84 (s, 3H), 6.99 (d, 2H, J = 8.8 Hz), 7.07-7.11 (m, 1H),
7.28-7.32 (m, 1H), 7.67 (d, 1H, J = 8.4 Hz), 7.77 (d, 3H, J = 8.8 Hz), 8.28 (5, 1H); *C NMR
(CDCl3, 100 MHz): & (ppm) 55.5, 114.6, 117.7, 120.3, 120.4, 122.19, 122.24, 122.7, 126.6,
134.0, 149.6, 159.2; IR (KBr): 3137, 2958, 2836, 1610, 1520, 1440, 1382, 1303, 1245, 1207,
1177, 1029, 837, 810, 754 cm™; Elemental analysis calcd (%) for CisH1N,0 (224.2574): C
74.98, H 5.39, N 12.49; found C 75.05, H 5.33, N 12.43.

2-(4-Butoxyphenyl)-2H-indazole (1h): Yellow solid; M.p. 103-105 °C; *H NMR (CDCls, 400
MHz): & (ppm) 0.99 (t, 3H, J = 7.6 Hz), 1.52 (m, 2H), 1.80 (m, 2H), 4.02 (t, 2H, J = 6.8 Hz),
7.02 (d, 2H,J =9.2 Hz), 7.11 (t, 1H, J = 7.6 Hz), 7.31 (t, 1H, J = 8.8 Hz), 7.70 (d, 1H, J = 8.4
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Hz), 7.78 (d, 3H, J = 9.2 Hz), 8.32 (s, 1H); **C NMR (CDCl;, 100 MHz): & (ppm) 13.9, 19.3,
31.4,68.2, 115.3, 117.8, 120.4, 122.3, 122.4, 122.8, 126.6, 133.9, 149.7, 158.9; IR (KBr): 2954,
2937, 2870, 1609, 1521, 1382, 1306, 1303, 1246, 1180, 1110, 1047, 1009, 837, 780, 753 cm™;
Elemental analysis calcd (%) for C;7H1sN,O (266.3369): C 76.66, H 6.81, N 10.52; found C
76.74, H 6.78, N 10.45.

=

2-(Naphthalen-1-yl)-2H-indazole (1i): Liquid; *H NMR (CDCls, 400 MHz): & (ppm) 7.17 (t,
1H,J = 8.4 Hz), 7.37 (t, 1H, J = 8 Hz), 7.48 (t, 1H, J = 8.4 Hz), 7.55-7.59 (m, 2H), 7.65 (d, 1H, J
= 7.2 Hz), 7.72 (d, 1H, J = 8.4 Hz), 7.78 (d, 1H, J = 8.6 Hz), 7.84 (d, 1H, J = 8.8 Hz), 7.94 (d,
1H, J = 8 Hz), 7.99 (d, 1H, J = 8.4 Hz), 8.29 (s, 1H); *C NMR (CDCl;, 100 MHz): & (ppm)
118.2, 120.5, 122.2, 122.5, 123.2, 124.0, 125.1, 125.6, 126.8, 127.0, 127.8, 128.3, 129.2, 129.9,
134.3, 137.8, 149.8; IR (KBr): 3057, 2924, 2853, 1627, 1597, 1519, 1474, 1416, 1385, 1277,
1214, 1128, 1111, 1020, 939, 757, 733 cm™; Elemental analysis calcd (%) for Ci7H1oN,
(244.2901): C 83.58, H 4.95, N 11.47; found C 83.67, H 4.91, N 11.41.

2-(Pyridin-2-yl)-2H-indazole (1j): Yellow solid; M.p. 106-108 °C (lit.”103-104 °C); 'H NMR
(CDCls, 400 MHz): & (ppm) 7.09 (t, 1H, J = 7.6 Hz), 7.28-7.34 (m, 2H), 7.74 (t, 2H, J = 8.8 Hz),
7.89 (t, 1H, J = 8.4 Hz), 8.29 (d, 1H, J = 8 Hz), 8.51 (d, 1H, J =4.8 Hz), 9.11 (s, 1H); **C NMR
(CDCls, 100 MHz): & (ppm) 114.2, 118.2, 120.7, 121.3, 122.5, 122.8, 127.7, 138.9, 148.4, 150.4,
151.9; IR (KBr): 3148, 3059, 2924, 1590, 1573, 1518, 1476, 1434, 1376, 1250, 1198, 1139,
1053, 783, 761 cm™; Elemental analysis calcd (%) for C1,HgN3 (195.2196): C 73.83, H 4.65, N
21.52; found C 73.90, H 4.70, N 21.43.
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2-(4-Chlorophenyl)-2H-indazole (1k): Yellowish-white solid; M.p. 137-139 °C (lit.” 138-140
°C); *H NMR (CDCls, 400 MHz): & (ppm) 7.10 (t, 1H, J = 7.2 Hz), 7.31 (t, 1H, J = 7.6 Hz), 7.47
(d, 2H, J = 8.8 Hz), 7.67 (d, 1H, J = 8.4 Hz), 7.75 (d, 1H, J = 8.8 Hz), 7.83 (d, 2H, J = 8.8 Hz),
8.35 (s, 1H); **C NMR (CDCl;, 100 MHz): & (ppm) 118.0, 120.4, 120.5, 122.0, 122.8, 123.0,
127.3, 129.8, 133.6, 139.1, 150.0; IR (KBr): 3131, 2962, 1628, 1518, 1495, 1423, 1382, 1204,
1093, 1046, 952, 825, 811, 778, 754, 727 cm™; Elemental analysis calcd (%) for Ci3HgN,Cl
(228.6763): C 68.28, H 3.97, N 12.25; found C 68.37, H 3.92, N 12.17.

=
_ N F
N

2-(4-Fluorophenyl)-2H-indazole (1l): Yellowish-white solid; M.p. 103-104 °C; 'H NMR
(CDCl3, 400 MHz): & (ppm) 7.12 (t, 1H, J = 7.6 Hz), 7.21 (d, 1H, J = 8.4 Hz), 7.25 (d, 1H, J =
6.4 Hz), 7.33 (t, 1H, J=7.6 Hz), 7.71 (d, 1H, J =8.4 Hz), 7.78 (d, 1H, J = 8.8 Hz), 7.85-7.89 (m,
2H), 8.35 (s, 1H); *C NMR (CDCls, 100 MHz): & (ppm) 116.5 (d, Jo.r = 22.1 Hz), 118.0, 120.6
(d, Jc.Fr = 9.9 H2), 122.7, 122.8, (d, Jc.r = 8.4 Hz), 122.9, 127.1, 136.9, 149.9, 160.9, 163.4; IR
(KBr): 3135, 2924, 1627, 1520, 1508, 1382, 1234, 1203, 1097, 1042, 951, 861, 839, 752, 779
cm™*; Elemental analysis calcd (%) for C1sHgNF (212.2220): C 73.57, H 4.27, N 13.20; found C
73.66, H 4.33, N 13.12.

i

2-(3-Nitrophenyl)-2H-indazole (1m): Brown solid; M.p. 128-130 °C; *H NMR (CDCls, 400
MHz): & (ppm) 7.13 (t, 1H, J = 7.6 Hz), 7.34 (t, 1H, J = 8.8 Hz), 7.70 (d, 1H, J = 8 Hz), 7.75 (t,
2H, J = 8.8 Hz), 8.24 (d, 1H, J = 8 Hz), 8.32 (d, 1H, J = 8 Hz), 8.51 (s, 1H), 8.77 (s, 1H); *°C
NMR (CDCls, 100 MHz): & (ppm) 115.7, 118.3, 120.6, 120.7, 122.4, 123.4, 123.5, 126.4, 127.9,
130.8, 149.2, 150.5; IR (KBr): 2924, 2853, 1740, 1628, 1616, 1530, 1488, 1382, 1346, 1261,
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1099, 1045, 817, 802, 760, 734 cm™; Elemental analysis calcd (%) for C13HgN3O, (239.2291): C
65.27, H 3.79, N 17.56; found C 65.33, H 3.82, N 17.49.

Me
Cal E
=~ /N
N

2-(4-Methylbenzyl)-2H-indazole (1n): Yellow solid; M.p. 80-82 °C; 'H NMR (CDCls, 400
MHz): & (ppm) 2.33 (s, 3H), 5.54 (s, 2H), 7.06 (t, 1H, J = 7.2 Hz), 7.17 (q, 4H, J = 8 Hz), 7.25-
7.28 (m, 1H), 7.60 (d, 1H, J = 8.4 Hz), 7.72 (d, 1H, J = 8.8 Hz), 7.84 (s, 1H); *C NMR (CDCl;,
100 MHz): & (ppm) 21.3, 57.5, 117.7, 120.3, 121.8, 122.3, 122.8, 126.1, 128.3, 128.7, 129.8,
132.9, 138.4, 149.1; IR (KBr): 3119, 2921, 1623, 1512, 1465, 1440, 1421, 1385, 1350, 1136,
805, 791, 754, 729 cm™; Elemental analysis calcd (%) for C15H14N, (222.2845): C 81.05, H 6.35,
N 12.60; found C 81.13, H 6.32, N 12.51.

o
N

2-Butyl-2H-indazole (10): Liquid; *H NMR (CDCls, 400 MHz): & (ppm) 0.95 (t, 3H, J = 7.2
Hz), 1.35 (m, 2H), 1.99 (m, 2H), 4.41 (t, 2H, J = 7.2 Hz), 7.07 (t, 1H, J = 7.6 Hz), 7.25-7.29 (m,
1H), 7.64 (d, 1H, J = 7.6 Hz), 7.72 (d, 1H, J = 8.8 Hz), 7.89 (s, 1H); *C NMR (CDCls, 100
MHz): & (ppm) 13.7, 19.9, 32.7, 53.5, 117.4, 120.1, 121.6, 121.8, 122.7, 125.8, 148.8; IR (KBr):
3060, 2959, 2932, 2873, 1628, 1515, 1466, 1380, 1311, 1157, 1141, 1011, 907, 757 cm™;
Elemental analysis calcd (%) for C11H14N, (174.2417): C 75.82, H 8.10, N 16.08; found C 75.88,
H 8.08, N 15.98.
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5-Fluoro-2-phenyl-2H-indazole (2a): Yellow solid; M.p. 135.5-137.5 °C; *H NMR (CDCls, 400
MHz): & (ppm) 7.12 (dt, 1H, J; =2 Hz, J, =8.0 Hz), 7.27 (d, 1H, J=9.6 Hz), 7.41 (t, 1H, J = 7.6
Hz), 7.53 (t, 2H, J = 8.0 Hz), 7.75-7.81 (m, 1H), 7.88 (d, 2H, J = 8.4 Hz), 8.37 (s, 1H); *C NMR
(CDCl3, 100 MHz): & (ppm) 102.9 (d, Jcr = 25.2 Hz), 118.6 (d, Jc-r = 29 Hz), 120.2 (d, JcF =
9.2 Hz), 120.6 (d, Jc.F = 9.2 Hz), 121.0, 122.2 (d, Jcr = 12.2 Hz), 128.2, 129.8, 140.5, 147.4,
158.9 (d, Jc.r = 239.5 Hz); IR (KBr): 3129, 3035, 2924, 2853, 1683, 1595, 1523, 1504, 1460,
1408, 1329, 1228, 1215, 1147, 1123, 1073, 1053, 854 cm™; Elemental analysis calcd (%) for
Cu1sHgNoF (212.2220): C 73.57, H 4.27, N 13.20; found C 73.74, H 4.22, N 13.09.

5-Fluoro-2-p-tolyl-2H-indazole (2b): Yellow solid; M.p. 139-141 °C (lit.” 140-142 °C); 'H
NMR (CDCls, 400 MHz): 6 (ppm) 2.43 (s, 3H), 7.12 (dt, 1H, J; =2.4 Hz, J, =9.2 Hz), 7.26-7.29
(m, 1H), 7.32 (d, 2H, J = 8.0 Hz), 7.75 (d, 3H, J = 8.8 Hz), 8.33 (s, 1H); *C NMR (CDCls, 100
MHz): 3 (ppm) 21.1, 102.8 (d, Jcr = 24.4 Hz), 118.4 (d, Jc-r = 29 HZ), 120.1 (d, Jc.r = 9.9 Hz),
120.5 (d, Jcr = 7.7 Hz), 120.9, 122.1 (d, Jo.r = 12.2 Hz), 130.3, 138.2, 147.2, 158.8 (d, Jc.r =
239.5 Hz); IR (KBr): 3137, 3036, 2922, 1638, 1526, 1379, 1337, 1323, 1217, 1146, 1121, 1051,
830, 810, 762 cm™; Elemental analysis calcd (%) for C14H11N,F (226.2485): C 74.32, H 4.90, N
12.38; found C 74.42, H 4.95, N 12.30.

(]

5-Fluoro-2-(3,4-dimethylphenyl)-2H-indazole (2c): Yellow solid; M.p. 105-106 °C; *H NMR
(CDCl3, 400 MHz): 6 (ppm) 2.32 (s, 3H), 2.36 (s, 3H), 7.11 (dt, 1H, J; = 2.4 Hz, J, = 9.2 Hz),
7.25-7.28 (m, 2H), 7.54 (dd, 1H, J; = 2 Hz, J, = 8 Hz), 7.67 (s, 1H), 7.73-7.77 (m, 1H), 8.32 (s,
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1H); *C NMR (CDCls, 100 MHz): & (ppm) 19.4, 19.9, 102.8 (d, Jcr = 24.4 Hz), 118.1, 118.4,
120.0 (d, Jc.r = 9.9 Hz), 120.5 (d, Jc.r = 8.4 Hz), 121.9, 122.1, 130.6, 136.8, 138.3, 138.4, 147.1,
158.7 (d, Jc.r = 238.7 Hz); IR (KBr): 3145, 2923, 1635, 1613, 1523, 1454, 1412, 1380, 1336,
1228, 1213, 1171, 1144, 1118, 1056, 850, 823, 805 cm™; Elemental analysis calcd (%) for
CisH13N,F (240.2750): C 74.98, H 5.45, N 11.66; found C 75.06, H 5.49, N 11.57.

F -
\@\,N@OMe
N

5-Fluoro-2-(4-methoxyphenyl)-2H-indazole (2g): Brown solid; M.p. 143-144 °C; '*H NMR
(CDCls, 400 MHz): & (ppm) 3.87 (s, 3H), 7.03 (d, 2H, J = 8.8 Hz), 7.11 (dt, 1H, J; = 2.4 Hz, J, =
9.2 Hz), 7.25-7.28 (m, 1H), 7.70 (d, 3H, J = 8.8 Hz), 8.27 (s, 1H); *C NMR (CDCls, 100 MHz):
8 (ppm) 55.7, 102.8 (d, Jc.r = 24.4 Hz), 114.8, 118.2 (d, Jc.r = 29 Hz), 119.9 (d, Jc.r = 9.9 Hz),
120.5 (d, Jc.r = 8.4 Hz), 122.4, 134.1, 147.1, 158.7 (d, Jc.r = 238.7 Hz), 159.5; IR (KBr): 2960,
2932, 1609, 1522, 1511, 1450, 1435, 1337, 1298, 1249, 1219, 1145, 1027, 835, 814 cm™;
Elemental analysis calcd (%) for C14H11N,OF (242.2479): C 69.41, H 4.58, N 11.56; found C
69.49, H 4.54, N 11.50.

2-(4-Butoxyphenyl)-5-fluoro-2H-indazole (2h): Yellow solid; M.p. 110-112 °C; ‘H NMR
(CDCls, 400 MHz): & (ppm) 0.92 (t, 3H, J = 7.2 Hz), 1.44 (m, 2H), 1.73 (m, 2H), 3.94 (t, 2H, J =
6.8 Hz), 6.94 (d, 2H, J = 8.8 Hz), 7.04 (dt, 1H, J; = 2.4 Hz, J, =9.2 Hz), 7.18-7.20 (m, 1H), 7.68
(d, 3H, J = 8.8 Hz), 8.19 (s, 1H); *C NMR (CDCls, 100 MHz): & (ppm) 13.9, 19.3, 31.3, 68.1,
102.7 (d, Jc.Fr = 24.4 Hz), 115.1, 118.0 (d, Jcr = 28.2 Hz), 119.8 (d, Jc-r = 9.9 Hz), 120.3 (d, Jcr
= 7.7 Hz), 122.1, 133.7, 146.9, 158.6 (d, Jc.r = 238.7 Hz), 158.9; IR (KBr): 3139, 2941, 2876,
1636, 1591, 1525, 1296, 1250, 1220, 1180, 1148, 1038, 1007, 836, 809, 768 cm™; Elemental
analysis calcd (%) for C17H17N,OF (284.3274): C 71.81, H 6.03, N 9.85; found C 71.89, H 6.07,
N 9.78.
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5-Fluoro-2-(naphthalen-1-yl)-2H-indazole (2i): Yellowish-white solid; M.p. 120-122 °C; *H
NMR (CDCls, 400 MHz): & (ppm) 7.19 (dt, 1H, J; = 2.4 Hz, J, = 9.2 Hz), 7.34 (dd, 1H, J; = 2.0
Hz, J, = 7.2 Hz),7.48-7.59 (m, 3H), 7.63-7.65 (m, 1H), 7.71 (d, 1H, J = 8.4 Hz), 7.80-7.84 (m,
1H), 7.95 (d, 1H, J = 8.0 Hz), 7.99 (d, 1H, J = 8.4 Hz), 8.24 (s, 1H); *C NMR (CDCl;, 100
MHz): & (ppm) 102.8 (d, Jc.r = 24.4 Hz), 118.4 (d, Jc.r = 29 Hz), 120.2 (d, Jc.r = 9.9 Hz), 121.4
(d, Jcr = 11.4 Hz), 122.9, 123.9, 125.0, 125.7 (d, Jcr = 8.4 Hz), 126.9, 127.8, 128.2, 128.9,
129.9, 134.2, 137.5, 147.1, 158.7 (d, Jc-r = 239.5 Hz); IR (KBr): 3058, 2924, 1634, 1595, 1522,
1420, 1387, 1227, 1175, 1147, 1120, 854, 798 cm™; Elemental analysis calcd (%) for Ci7H11NoF
(262.2806): C 77.85, H 4.23, N 10.68; found C 77.93, H 4.29, N 10.60.

F _ —
N

5-Fluoro-2-(pyridin-2-yl)-2H-indazole (2j): White solid; M.p. 133.5-135.5 (lit.” 129-130 °C)
°C; 'H NMR (CDCls, 400 MHz): & (ppm) 7.11 (dt, 1H, J; = 2.4 Hz, J, = 9.2 Hz), 7.26-7.30 (m,
2H), 7.69-7.73 (m, 1H), 7.88 (dt, 1H, J; = 2.0 Hz, J, = 8.4 Hz), 8.23 (d, 1H, J = 8.4 Hz), 8.49 (d,
1H, J = 4.8 Hz), 9.04 (s, 1H); *C NMR (CDCls, 100 MHz): & (ppm) 103.4 (d, Je.r = 23.6 Hz),
114.1, 119.6 (d, Jc-Fr = 29 Hz), 120.4 (d, Jcr = 9.1 HZz), 120.8 (d, Jc.r = 9.1 HZ), 121.8 (d, JcF =
12.2 Hz), 123.0, 139.0, 147.9, 148.5, 151.9, 158.9 (d, Jcr = 241 Hz); IR (KBr): 3147, 2924,
1596, 1522, 1475, 1439, 1377, 1323, 1212, 1144, 1114, 1055, 863, 837, 808 cm™’; Elemental
analysis calcd (%) for C12HgNsF (213.2101): C 67.60, H 3.78, N 19.71; found C 67.68, H 3.82,
N 19.62.
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Spectra

2-Phenyl-2H-indazole (1a): *H NMR (400 MHz, CDCl5)

g2
oapl  s2pul
SANPLE SPECIAL
dage Dec 2 2011 not used
solvent €OC13 pgain not used
file exp spin not used
ACQUISITION hst o.008
b 6389, pwie 19.708
at 1.998 alfa 20.000
» wszs T ruos
not usi n
bs » in n —
a1 1.000 dp
nt 32 hs N
ct 3i PROCESSING ~
TRANSMITTER )3 8.10
t Wi o 65536 N
sfrg 399.853 DISPLAY
362.8 sp ~78.
tpwr 57 wp 42002
9.85¢ rT) 800.5
DECOUPLER rfp
dn c1 » 127.7
dof i -93.3
dn nnn PLOT
= oo 250
e "
daf 15900 vs &5
th 14
ns cdc ph
J_M i L
S B B B e e T
10 9 8 7 6 5 L 3 2 1 Ppm

2-Phenyl-2H-indazole (1a): **C NMR (100 MHz, CDCl5)

expl  szpul

SPECIAL
not used

2.8
X
i P o
v it e L
200 180 160 80 60 a0 20 ppm
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2-p-Tolyl-2H-indazole (1b): *H NMR (400 MHz, CDCls)

expl  szpul
SAMPLE SPECTAL
date Oct 16 2011 temp not used
solvent €OC13 gain not used
e exp spin not used
ACQUISITION hst 0.08,
6389.3 190708
at 1.938 alfa 20.000
n 25528
r not used 11 n
bs in n
a1 1.808 dp y
nt 32 hs an
ct 32 PROCESSING —
TRANSHITTER I .10
tn WL fn 65536 N Me
sfrq 399.853 oISPLAY ~.
tof 3%2.8 sp 501.0 N
tpwr 57 wp 3560.0
pv 91850 rf1 801.1
DECOUPLER rfp »
dn €13 rp 129.4
dof o p -105.0
dn nnn P
dea : 250
dpwr 50 sc 0
daf 15800 vs a9
20
ne cdc ph
1
J«J k L
< | ST
T T I
10 9 8 7 5 5 a pm
2-p-Tolyl-2H-indazole (1b): °C NMR (100 MHz, CDCls)
NK_2H-CUO-Intermed fate-13c
expl  s2pu)
SAMPLE
date Oct 16 2011 temp s’zc’::! used
selvent cocis gain not used
Acoursrron 7 R2L" e
4 125.6  pwsl it -
a : 5
, N Me
131 > _ 7
bs i
d1 . N
nt s nn
ct
TRANSHITTER b 2.00
tn 3 fn
sfrq
tof
tpwr
v
DECOUPLER =
dn s o
dot _—
dn Rao
due B2
dpwr 85
dat J
; %
na no ph
° f‘
H |
s ‘[ I
| | =
H | & [ [ 3
gz | 3= )
23 | ss| [ g
2 Y] 3= I X
T RN 3
: Co :
1 il I f |
| Pt '
| | |
| Ll I '
I | 1
b .L_ ﬂ o J
4 e dha b op J M
A e S S el O — i~ ——
160 140 12 100 80 60 a0 20 ppm
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2-(3,4-Dimethylphenyl)-2H-indazole (1c): *H NMR (400 MHz, CDCl5)

NK_PD_3_14
expl  szpul
SAMPLE
dete  Jun 21 2012
selvent coc13
exp

e
ACQUISITION hst
sw 6389.8

at 1.998
n 255
1l not used
bs
d1 1.000
nt 3.
ct 3
TRANSMITTER
tn M)
sfrq 399.853
tof 362.8
tpwr 5
pw 9.850
DECOUPLER
dn c1
dof 0
du nnn
dun <
dpwr 50
dnf 15300

SPECIAL

temp not used
ain not used
spin not_used
0.008
o 19.700
alfa 20,000
FL
n n
In n
p
ne o
PROCESSING
1 0.10
n 65536
DISPLAY
s -82.1
wp 4055.4
3l 795.6
rfp H
o 115.0
» -sea
pLOT
we 250
sc ]
vs 56
th 20
na cdc ph

5

2 1 ppa

2-(3,4-Dimethylphenyl)-2H-indazole (1c): *C NMR (100 MHz, CDCls)

NK_PD_3_13C

exp1  s2pvl
LE sPECTAL
date Jun 21 2012 temp not
solvent’ €oc1s gain not
file exp spin not
ACQUISITION st
sw 25125.6  pwdo 1
at 1.199 aif
ap 68270
™ 13800 11 n
bs 16 1 n
a1 1.000 dp v
nt 5000 hs nn
ct 1232 PROCESSING
TRANSHITTER 1 2.00
tn c13 fa 65536
sfrq 100.554 oISPLAY
tof 1536.3 sp 4
tpwr 61 wp 179277
v 3.300 rfl 928103
DECOUPLER p 77643
dn WL ep ~36.4
dor o 1p ior "6
3 vy
dan w 250
dpwr 42 ]
dnf 8900 21
oh

149,698

77.550
77.230
76.910

20.015
19.489

160

a0 20 ppm
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2-(2,4-Dimethylphenyl)-2H-indazole (1d): *H NMR (400 MHz, CDCls)

NK_PD_4_1H
expl  s2pul
SAMPLE SPECIAL
date Jul 18 2012 temp not used
golvent cocls gatn not used =
e exp spin not used
ACQUISITION hst 0.008 N Me
w 6389.8 pwie 19.700 ./
at 1.998 alfa 20.000 N
np 25528 FLAGS
13 not used {1 n
bs n n
d1 1.000 dp y Me
nt 32
ct 32 PROCESSING
TRANSMITTER 1) 0.10
tn n 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -55.9
tpwr 57 wp 3803.6
9.850 rfl 36881
DECOUPLER rfp 2894.9
dn €13 rp 107.4
dot o 1p -96.7
dm nnn PLOT
dan € wc 250
dpwr 50 sc 0
daf 15300 vs 87
h 20
ne cdc ph
J/\“) \J\_/A\*‘JL
B T e e L T : T ——— B T et tiae S RS
9 8 7 6 5 4 2 1 ppm

2-(2,4-Dimethylphenyl)-2H-indazole (1d): *C NMR (100 MHz, CDCls)

NK_PO_a_13C
expl stdisc

SPECIAL
eny not used

:
-
.

s 32 in n

) =
& R ———

T 1 100 N Me

tn €13 fn not used =
sfrg 100.552 DISPLAY N
§ e 2055
4 e

k7 rh1 107624
DECOUPLER e 776808 Me
dn HL rp =
dor " 3603
n wy pLoT
dne ¥ 250
™ o v H
ot as0s e 1
b '
™ ono s

——17.812

145.260

S .
L . nane

- . S— : T
100 80 60 a0 20 ppm
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2-(2,6-Dimethylphenyl)-2H-indazole (1e): *H NMR (400 MHz, CDCls)

NK_PO_8_Upper
expl  s2pul
SAMPLE SPECIAL Me
aate Aug 24 2012 temp not used
= lvent €OCI3 gatn not used
. exp spin not used -
ACQUISITION hst 0.008
sw 6388.8 pwio 15.708 N
at < ailfa 20,000 =\/
2 25528 N
not used 11 n
o 1008 dp v
. o
i 3 i Me
ct 2 PROCESSING
TRANSMITTER b 0.10
" H! n 65536
sfrq 399.853 DISPLAY
taf 362.8 sp 1.0
tper 57 wp 42486
L] 9.850 rf1 796.5
DECOUPLER rfp 0
an C13 rp 102.0
dot o 1p -8z.4
o non PLOT
den € we 250
dpwr S8 sc (]
dut 15900 vs 124
th 20
ne cdc ph

2-(2,6-Dimethylphenyl)-2H-indazole (1e): *C NMR (100 MHz, CDCls)

NK_PD_8_U_13C

expt szpul
SANPLE SPECIAL
date Sep 14 2012 temp not used Me
selvent €0C13 gatn not used
e exp spin not_used
ACQUISITION hst 0.008 —
sw 25125.6  pwso 18.600
t 1.139 ailfa 20.000 N
» s8270 -/
1 13808 11 n
bs 4 in n N
a1 Lo o
nt 1800 an
ct 7300 PROCESSING Me
TRANSHITTER 2.00
th c13 65535
sfrq 100554 oISPLAY
1 1536.3 sp -426.8
61 wp 1971005
300 rr1 9280 5
DECOUPLER ) 77848
HL rp 65
dot o 1p -324.8
vy Lot
dum v we 250
4z sc ]
daf 8300 v 26
th 3
na no ph
oo
232
wie
Rew °
N3 H
2 =
P ~
Ears v
&
8 3
2 s
oz

T v T : ' T v T : v 5
180 160 140 120 100 80 60 a0 20 ppm
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2-(4-Butylphenyl)-2H-indazole (1f): *H NMR (400 MHz, CDCls)

NK_PO_26_1#
expl  s2pul

SPECIAL

date un % ]

solvent

9
e llp spin not used
ACQUISITION hst 0.0 =
6389.8 19700
at 1.398 ailfa 20 000
np 25528 FL, ./
b not used 11 n N
bs in n
d1 1.000 dp y
nt 32 1 nn
ct 32 PROCESSING
TRANSMITTER b 0.10
n ML fn 5536
sfrq 399.853 DISPLAY
tof 3%2.8 sp 165.3
tpwr 57 4205.5
v 9.850 rf1 3698.3
DECOUPLER rfp 2894.9
In C13 rp 116.3
dot o 1p -106.7
dn ann PLO’
dea c wc 50
dpwr 50 sc ]
duf 15900 vs 45
20
na cdc ph
7ﬁ+~~ﬁ,—.— —.—?ﬁﬁﬁvTr—‘—.—ﬁ*ﬁﬁ—fﬁvv7

7

5

—,‘.7 ﬁﬁ,-—.+-—v

ot

ﬁ-a-ﬁﬁf,—r

S18

——y

ppm
H .13
2-(4-Butylphenyl)-2H-indazole (1f): °C NMR (100 MHz, CDCl5)
NK_PD_26_13C
expl  s2pul
ot _
B mm R iR @NO_/_\MG
8y N
nt 5000 hs nn
i e ¥
sfrq 100.554 DISPLAY -
R
DECOUPLER rfp 7764.9
dor " 5405
::l "Z we oy 250
:::r l!:: »‘l; 7;
ik o ko
= : £ I
s & ' ' [
i %3 ’ |
Bk :
| |
| | |
I J
'} _"U J ujUtT JL._ - i
180 160 140 120 100 a0 60 40 20 ppm
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2-(4-Methoxyphenyl)-2H-indazole (1g): *H NMR (400 MHz, CDCls)

i988 g3 sanea

&

—
_ N OMe
N

2-(4-Methoxyphenyl)-2H-indazole (1g): **C NMR (100 MHz, CDCl5)

159.223

—149.561

134.002

126.566
122.730

77.550
~77.230
76.917

55.487

PO_2_13C
expl  szpul
SAMPLE SPECIAL
date Jun 25 2012 temp not used
solvent €OC13 gain not used
exp spin not used
ACQUISITION hst 0.0
v 25125.6 18.600
at 1.199 alfa 20.000
np §0270
b 13800 11 n
bs 20 in n
d1 1.000 dp y
nt 5000 hs nn
ct a0 PROCESSING
TRANSMITTER 1t 2.00
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -1527.1
tpwr 61 wp 25125.6
pw 9.300 rf1 9292.0
DECOUPLER rtp 7764.9
dn HL rp -57.5
dof 13 -332.0
dn yyy L
dum we 250
dpwr 42 sc ]
daf 8900 vs 28
th 4
ne no ph
T T T A Ty
220 200 180

120 100

) S—

80 60 a0 20 0 ppm
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2-(4-Butoxyphenyl)-2H-indazole (1h): *H NMR (400 MHz, CDCls)

ot
expl s2pul
SAMPLE SPECIAL
date Sep 28 2012 temp not used
solvent CDC13 gain t used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwin 18.700
at 1.938 alfa 20.000
n 2552 LAG:!
1l not used 1 n
bs in n
d1 1.000 dp y
nt 32 13 nn —
ct PROCESSING
TRANSMITTER b 0.10 N O M
tn H1 fn 65536 > _ 7/
sfrq 399.853 DISPLAY N
tof 362.8 sp -114.9
tpwr 57 wp 4576.0
pw 9.850 rfl 794.8
DECOUPLER rfp
dn €13 rp 110.3
dof o 1p -79.2
den 250
dpwr 50 1]
dmf 15900 vs 56
20
nm cdc ph
’ N AJL I\ l
R , ‘ I S e
11 10 9 8 7 6 5 a 3 2 1 ppm

7_13¢
s2pul
SAMPLE SPECIAL
,ate Oct 8 2012 temp not used
solvent €0C13 gain not used
e exp spin not used
ACQUISITION hst 0.00 =
sw 25125.6 pwio 18.600
at 1.199 alfa 20,000 N (@] Me|
np 60270 FLAG! ~
fb 13800 11 n N
bs 32 in n
d1 1.000 dp y
nt 5000 hs nn
ct 1632 PROCESSING
TRANSMITTER b 2.00
tn c13 fn 65536
sfrq 100.558 DISPLAY
tof 1536.3 sp -261.2
tpwr 61 wp 20403.7
pw 9.300 rf1 9280.5
DECOUPLER rfp 7764’9
d WL rp -67.2
dot o 1p -315.7
dn vy PLO
das w W 250
dpwr 42 sc ]
duf 8900 vs 36
th ]
ne no ph
~
$ouns
MEEEE
Seenum
'[2 a9
175
] H
-
w3 || il 2 3
a8 I a2
ce e
.y j‘ N =
g3 0 < 5 5
i (Ot 5 5 5
o 5 Ld )i " a ]
s H R H i S -
- : COE . A : 2
Lt 3 2 11 -4 | 7
- " 1 |
| 1 - | || [ | [
[ . ' l [
| | | |
| ! [ | 1 |
HE A T e I e e
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2-(Naphthalen-1-y1)-2H-indazole (1i): *H NMR (400 MHz, CDCls)

NK_PO_14
expl  szpul
SANPLE SPECTAL
date Jul 23 2012 temy not used
solvent €OC13  gain not used
Tile exp sph not_used
ACQUISITION hst 0.008
sw §389.8  pus. 18700
at 1.938 alfa 20.008
” 25528 FLags
not used 11 " -
bs 4 in n
a1 1.000 dp y N
at 64 hs nn ~
ct e PROCESSING
TRANSMITTER 1 .10 N
tn Wi fn 65536
sfrq 393.853 oISPLAY
tof 3%2.8 sp -166.3
towr 57 wp 395417
v 3.850 rf) 36383
DECOUPLER fp 28343
an €13 rp 108.3
dof o 1p -73.7
dn non pLoT
den c we 250
dpwr 50 sc ]
daf 15988 vs .
th 27

_//‘J ,WJ 'L/—\/L_Jlg

———r — e — - —— -

L S S A ;
9 8 7 6 5 a 3 2 1 ppm

2-(Naphthalen-1-yl)-2H-indazole (1i): **C NMR (100 MHz, CDCl5)

NK_PD_16_13C

expl  s2pul

SAMPLE SPECIAL
date Jul 20 2012 temp not used
solvent coC13 gain not used -
file exp spin not used N
ACQUISITION hst 0.088
v 25125.6  pwso 18.600 =,/
at 1.199 ailfa 20.000 N
" 50270 FLAGS
1 13808 11 n
bs 32 in n
d1 1.000 dp y
nt 7800 n
c 3200 PROCESSING
TRANSMITTER I 2.
tn 13 65536
sfrq 100.554 DISPLAY
tof 1535.3 2088.3
tpwr 3 16079.0
pv 300 rf1 8275.2
DECOUPLER rfp 7754.9
dn HL rp -49.4
dof 0 -344.6
dn vy
dem v 250
dpwr a2z [
daf 8300 vs a0
ne no ph
Se
&t
N
=R
”
o=
!
53
e o |
s a
b [
- <
H 3
|
i

T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 a0 30 ppm
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2-(Pyridin-2-yl)-2H-indazole (1j): *H NMR (400 MHz, CDCls)

-ps  stypel
SawrLE SPECIAL
date  Jul 25 2012 temp not used
soivent €BC13  gain not used —
Tile xp spin not_used -
ACQUISITION hst 0.008 N
- $388.8 pvae 19.700 4, \ /
at 1.998 alfa 20 008 <
2 25528 Flass N N
not wsed 11 n
b in n
" 1.008 dp y
32 hs
ct 32 PROCESSING
TRANSMITTER » 0.1
ML T §5536
sfrg 398.853 OISPLAY
2.8 3 -43,
tpwr 57 4532.7
' 9.850 rf) 735.6
DECOUPLER efp
an €13 rp 113.4
dot " p -83.7
dn nnn PLOT
o £ 250
pur sc [
duf 15300 vs ]
20

2-(Pyridin-2-yl)-2H-indazole (1j): *C NMR (100 MHz, CDCl;)

SAMPLE SPECIAL
date (U0 10 2012 temp not used

selven coct. gain not used
e exp spin not used —
Amnxr:?‘nz nn. ’:.au -
W 5.6 pwd 608
at 1.198 ailfa 20.000 /N \ /
" 60270 FLAGS =
1 13800 1) n N N
bs 32 in n
d1 1.000 dp y
at 5008 hs an
1280 PROCESSING
TRANSMITTER b 2.00
n n §5536
sfrg 100.554 DISPLAY
tof 1536.3 sp 728.8
tpwr 61 wp 16871.1
v 9.300 71 s280.
DECOUPLER o 7764.3
dn WL rp -38.7
dof o 1p -383.7
dn vyy pLOT
den ‘: we 250
d ¢
ar 8300 vs 24
th 4
na no ph
2 =
w3
Re 3
b4 (K]
- -
$ s ‘
373 g
a
- |

oL .

PR i e A o e e e e I ———
160 140 120 100 80 60 a0 20 Ppm
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2-(4-Chlorophenyl)-2H-indazole (1k): *H NMR (400 MHz, CDCls)

K-PO-3
wxp1 szpul
SPE
tate Jul 4 2012 ot used
olvent 0C13 gain ot us
spin ot used
AcquisITION het a8
o o
t 338 alfa 20000 =
25528
: not. used 11 n N Cl
. 4 in n ~.
a1 1.000 dp y
t 32 an N
t 32 PROCESS ING
TRANSHITTER 1 0.10
™ Hi fn 5536
sfrg 399.853 oIsPLAY
tof 362.8 -106.0
tpwr § 438300
o 9.850 rf1 3697.7
DECOUPLER e 28949
an c13 rp 2.7
dot o 1p EER]
dn nnn Lot
dnm < 250
dpwr 50 sc o
at 15900 vs 31
th 2
nm cdc ph
e T T T T T T T T T T A
10 9 8 7 6 5 4 3 2 1 ppe

2-(4-Chlorophenyl)-2H-indazole (1k): *C NMR (100 MHz, CDCl5)

NK_PD_S_13C
exp1  s2zpul
SaNPLE SPECIAL
date Jul 3 2012 t not used
solvent €OCI3 gain not used
exp spin not used
ACQUISITION hst e.008
w 251256 pvas 18600
at 1.199 alfa 20 008
B §9278 FLAGS =
13800 11 n N Cl
bs 32 in n ,
d1 1.080 dp v =
nt 5000 he nn N
ct [y PROCESSING
TRANSMITTER 1 2.00
tn c13 65536
sfrq 100554 DISPLAY
U 1536.3 sp 54.7
tpwr 61 17234.5
9.300 rf1 9279,
DECOUPLER rfp 7764.3
dn HL rp -s4
dof " Ip -344.3
da yyy pLOT
dea v we
dpwr .2
daf 8300 vs 21

77.550
77.230
76.917

150.011
139.097
133.644

L T T T T T T T T T
160 140 120 100 80 60 a0 20 ppm
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2-(4-Fluorophenyl)-2H-indazole (11): *H NMR (400 MHz, CDCls)

NK-PD-10
expl  s2pul
SAMPLE SPECIAL
date Jul 8 2012 p not used
solvent €OCI3 gain not used
e p spin not used
ACOUISITION hs: 0.08
v 309.8 pvas 18.7¢8
a alfa 20,000
2 25528 FL -
1 not used 11 n N F
bs n n
a1 1.008 dp <n\[
nt W nn N
C 13 PROCESSING
TRANSNITTER ) 0.10
t HL T 65536
sfrq 399.853 DISPLAY
tof 2.8 sp -99
tpwr 57 wp 414.2
pv 9.850 rfl 796.4
DECOUPLER rfp
d 3 rp 110.9
dot ¢ 1p -97.6
ds nnn pLOT
dan c weC .
dpwr 58 sc o
daf 15908 vs 3
20

2-(4-Fluorophenyl)-2H-indazole (11): **C NMR (100 MHz, CDCl3)

NK_PD_10_13C
expl s2pul
SAMPLE SPECIAL
date Jul 8 2012 temp not used
solvent coc13 gain not used —
file exp spin not used
ACQUISITION hst 0.008 N F
L 25125.6  pwis 18.600
at 1.19% ailfa 20.000 =,/
ny so27e FLAGS N
': 13800 1) n
bs 3 in n
d1 1.000 dp y
nt 5008 hs
ct 1568 PROCESSING
TRANSMITTER 1 2.0
T c13 §5536
sfrq 100.554 DISPLAY
14 .3 xgn.n
T 61 16937.0
-l 9.300 Al 9276.7
DECOUPLER ald 7764.9
dn W d -29.2
dof s Ip or 435.9
dn L
dan wz 250
dpwr 42 sc L]
daf 8300 vs 3:
™ no ph
23
~gR
-
s
4 q <
LI :
- e -
a4 H
Ll L | . JL 5 P
L Saada wd " e " o
v T T T T T

T T T T
180 160 140
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2-(3-Nitrophenyl)-2H-indazole (1m): *H NMR (400 MHz, CDCl5)

NK_PD_11_1H
expl  s2pul
SAMPLE SPECIAL
date Aug 1 2012 temp not used
solvent coC13 gain not used
rile exp 3pin ot used
ACOUISITION st 0.8 -
sw $389.8 pwss 19.700 N
at 1.938 aifa 20000 ~.
ll‘ 25528 FLAGS
I not used 11 n N
b 4 in n
d1 1.000 dp
nt 64 hs - NOZ
ct L1 PROCESS ING
TRANSHITTER L .
® Hi fn 65535
sfry 399.053 0ISPLAY
tor 3%2.8 sp -135.8
tpwr 57 4366.2
i 50 rf1 3697.9
DECOUPLER o 28%4.9
an 13 rp 192.2
dof o 1p ~51.6
an nan PLov
dmn ¢ we .
dpwr 50 sc .
duf 15308 vs 2
h 29
ns cdc ph
| l
10 9 8 7 6 5 a 3 2 1 ppm

2-(3-Nitrophenyl)-2H-indazole (1m): *C NMR (100 MHz, CDCl5)

NK_PD_11_13C
expl  s2pul
SAMPLE SPECIAL

date Aug 14 2012 not used
solvent €oc13 gain not used
file éxp spin not used

ACQUISITION hst 0.008 =
sw 25125.6  pwdo 18.600 N
at 1.199 alfa 20.000 ~
np 60270 FLAGS N
1 13800 11 n
:! 3. in n -
1 1.000 dp L]
nt 12000 NOZ s o
ct 6560 PROCESSING it

TRANSMITTER 16 2.00 ~an~
n n 65536 ~
sfrq 100.554 DISPLAY I
tof 1536.3 sp 1467.2
tpwr 61 wp 16342.7 !
v 9.300 rfl 9269.0 il

DECOUPLER rfp 7764.9 ;
n HL rp -84.2 b
dof 0 -271.4 i
n vy L fil
dan v 250
dpwr 42 sc ]
dnf 8900 vs 9

ns no ph

150.506
149.240

poiv . J“‘ Ao gy i o Wb A A Apo
sy . -

100 80 60 a0 ppa
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2-(4-Methylbenzyl)-2H-indazole (1n): *H NMR (400 MHz, CDCl5)

NK_PD_S_1H

o1 sepul
saerLE SPECIAL
dage el iezuiz tem not used
safvent coc13 gal not used
e exp spin not_used Me
AcoUISITION het o0
w €389.8 pwso 190708
at 1.938 aifa 20i000
»® 25528 FLAGS
not used 11 n
bs 4 in n
a1 T y
nt an
ct 3z PROCESSING =
TRANSMITTER ® 010 N
n [TER 5536 ~,
sfrq 399053 orsPLAY N
tof ] ]
tpwr
o~ S0 rr1 a5
DECOUPLER p
an p 102.5
dot » 8.1
dn nn oL
-~ 56 sc %
pur sc
dat 15900 ve 38
th 20

na cdc ph

. ,_JJLJL\ L_,L___L
T @ 3 2 1 pou

©
®
i |
o
o

2-(4-Methylbenzyl)-2H-indazole (1n): *C NMR (100 MHz, CDCls)

expl stdi3c SPECIAL
temp not used

SAMPLE
date Jul 19

20z 9410 not used
H
solvent COCI3 hge "ot aee
file P pwsn 18.600
ACQUISITION alfa 20.000
sw 25125.6 FLAGS
at 1.189 1 n
np §0270 in n = N
~ -
N

™ 13800 dp
bs 32 hs nn
a1 1.000 PROCESSING
nt 5000 b .00
ct 2560 fn 65536
TRANSHITTER oISPLAY
tn sp .8
sfrq 100554 wp 16705.2
tof 1536.3 rf) 9273.6
tpwr 61 rfp 7764.9
9.300 rp
DECOUPLER » -271.4
dn HL pLoT
dot 0w 250
yyy  sc o
dea v 38
dpwr 42 2
daf 8300 na no ph
S e
B =
" &
tew
aR
|~
L
(4 T
= |
5 i
H i

149.085
a8
132.89%6
57.485

138.
21,312

- e J,U_l L l e

e B v A T e e e

e e v =

160 140 120 100 80 60 a0 20 ppa
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2-Butyl-2H-indazole (10): *H NMR (400 MHz, CDCl5)

NK-
expl  s2pul

SAMPLE
date Oct 19

PD-28

SPECIAL
enp not us

2012t it ed
toivent ~ “'cocl3 gatn
file exp spin t used
Acourstrion *** et olens
b1 fthie e
- : N
bs 4 in n N Me
d1 1.000 dp y — ¢
nt 32 hs nn
& 32 PROCESSING N
TRANSMITTER b e.10
tn HL fn 65536
sfrgq 399.853 DISPLAY
tof 362.8 sp -13.5
tpwr 57 4142.1
pw 850 rf) 792.5
DECOUPLER rfp 0
dn 13 rp 110.2
dof " 1p -92.2
dn nnn PLOT
dan. < 250
dpwr 50 C .
dmf 15900 vs 61
] H
na cdc ph
- A - — S—— o S L 34 W "
e e e e — - s
10 9 8 7 6 5 a 3 2 1 Ppm
2-Butyl-2H-indazole (10): “°C NMR (100 MHz, CDCly)
o-28
Pl stdi3c
LE SPECIAL
te Apr 21 2013 tem not used
solvent ci gain not us
e spin not used
ACQUISITION hs 0. - —/_\
s 25000.0 0 9.
at 1.199 alfa 20,000 N Me
" 53368 FL ,
1 13800 11 n ~
bs 32 in n N
da1 dp y
nt 10000 hs nn
ct 65 PROCESSING
TRANSMITTER 1 1.00
tn 13 fn not used
sfrq 100.552 DISPLAY
tof sp -132.5
tpwr 61 20367.3
pw 8.667 rf) 10755.5
DECOUPLER rfp 7764,
dn HL rp -s51.
dof o 1p -381.0
de yyy PLO
dea W we 250
dpwr 42 sc
dat 8500 vs a
th 4
e no ph
- 1 w
- g 3
g 5 s &
- T =
2 4]
e =
s 3
Ne®
Rge
- &
2 ]
2
©
S
3
| JJ_ ] .
x T T T A ] T T T b4 T T s T 3
180 160 140 120 100 80 60 40 20 ppm
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5-Fluoro-2-phenyl-2H-indazole (2a): *H NMR (400 MHz, CDCls)

we_PO_18_1H
expl  s2pul
SANPLE SPECIAL
date Aug 2 2012 temp
solvent coci3 g

F _
N

t 32

TRANSMITTER ) 0.10
tn 1 fn 65536
sfrq 399.853 DISPLAY
tof 3'2;9 sp ‘;:::
tpwr o
P:' 9.850 n‘ 795.8

DECOUPLER rfp
dn Ci3 rp 117.4
dof L] -89.7
dn nnn LoT
dan 3 250
dpwr 56 1]
daf 15900 vs 41
20
nm  cdc ph
i |
o e e
T T T 28
10 9 8 7 6 5 4 3 2 1 ppm

5-Fluoro-2-phenyl-2H-indazole (2a): **C NMR (100 MHz, CDCl5)

PO_18_13¢C
expt  s2pul
SAMPLE SPECIAL
date Aug 13 2012 temp not used
solvent coci3 gain not used
2 p spin not_used F
ACQUISITION
25125.6 18.600 -
at 1.188 alfa [ N
:: 60270
13800 11 n =\,
bs 32 in n N
d1 1.000 dp
nt 5000 nn
ct 26 PROCESSING
TRANSMITTER 0
tn 13 fa 655,
sfra 100.554 DISPLAY
tof 1536.3 sp -2254.
tpwr vp 15814.4
v 3.300 rf1 273,
DECOUPLER rfp 7764.9
dn WL orp -38.9
dof o 1p -391.8
da yyy PLOT
dua v we 250
d 42 sc ]
daf 8300 vs 35
th
na no ph
25
« 3
Rews
2%
“‘.
i I
Fd - S8 k:
23 2% 17
S ~ k!
S = s I
g8 i !
\ ' §
1 [ |
} ‘ | I
kil Lo e o

T T SABE ERaman e SRR

170 160 150 140

110 100 90 80 70 60 50 a0 30 ppa
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5-Fluoro-2-p-tolyl-2H-indazole (2b): *H NMR (400 MHz, CDCls)

WX_PO_19_1H
expl  s2pu)
SAMPLE SPECIAL
date Aug 2 2012 temp not used
solvent €OC13  gatn not used
. exp spin not used F.
ACQUISITION hst 0.
s 6389.8 pwso 19.700 e
at 1.938 ailfa 0.000 N Me
” 25528 |
1 not used 11 n <
bs n n N
d1 1.000 dp
nt 3
ct 32 PROCESSING
TRANSMITTER b 0.1
n n 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -56.0
towr wp 43830
ow 9.850 rfl 7988
DECOUPLER fp
n c13 rp 104.6
dof o 1p -83.3
dm nann PLOT -
dem < we s0
dpwr 50 sc ]
dnf 15800 vs 71
t 26
ne cdc ph

l

S o o e \h,A_J“LJL_‘_

ant

g lf u? é

7 T
4 3 2 1

ppa

10
5-Fluoro-2-p-tolyl-2H-indazole (2b): **C NMR (100 MHz, CDCls)

et B R . _

& \@NOME

: N

&
585
oy

e |
- ok L,_W || W " Rt &
T e e T e e T e e T w 20 “oon
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5-Fluoro-2-(3,4-dimethylphenyl)-2H-indazole (2c): *H NMR (400 MHz, CDCls)

w_Po_20
supt  s2pul
SAPLE SPECIAL
date Aug 17 2012 temp not used F
solvent COCI3 gain not used
file exp  spin not used —
ACQUISITION hst 0.008 N Me
"W 6389.8 pwag 19.708
at 199 aire 200000 \N’
28 FLaos
Z‘ not used 11 n
. 4 in n
o1 1.000 dp y Me
at 32 hs n
ct 32 PROCESSING
TRANSMITTER b 0.1
tn H1 fn 65536
sfrq 399.853 DISPLAY
taf 362.8 s 173.8
tpwr 57 wp 51135
v 9.850 rfl 795.0
DECOUPLER rfp
dn €13 rp H
dof » -81.8
dn nna Lot
dun 258
dpwr 50 sc .
dat 15908 vs 9"
th 11
ne cdc ph
) o _ L kL_ﬁ . ,_11 s
T T T T T T T T
12 11 10 9 8 7 6 5 a4 3 2 1 ppm

5-Fluoro-2-(3,4-dimethylphenyl)-2H-indazole (2¢): **C NMR (100 MHz, CDCls)

NK-PD-20
expl  szpul

SAMPLE SPECIAL
date  Aug 21 2012 temp not used
sotvent 0C13 gain not used
file /export/home/~ spin not used
ciftemp/NK-PO-20-1~ hst 0.0

.008 F.
3C.T1d pwso 18.600
ACQUISITION alfa 20.000 =
sw 25125.6 FLAGS N Me
at 1.188 11 n ~
ll: 60270 in n
1 13800 dp y N
an
1 Me

bs 10 s
a1 1.000 PROCESSING
nt 10000 b
ct 1250 'n 536
TRANSMITTER DISPLAY
tn 13 sp 30
sfrg 100.554 wp 17300.5
i 1536.3 rf) 9279.0
tpwr 61 rfp 7764.9
9.300 rp 5
DECOUPLER Al ~356.1
dn H1
::' 0 wc Z!:
H
dan yy‘y’ vs 38
dpwr a2z .
daf 8300 nm no ph
2 =
3@
Re¥
=] P
- 83
. s
g 2 ]
58 = S 11
-
a2 EH ‘
& zla Sa !
s 2 _‘,_.‘ |
a® g | | ] \
58 $
iz ‘ 1
5% n
l Ju "
o - . o
M FaRe ab i i L B —T ) T
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5-Fluoro-2-(4-methoxyphenyl)-2H-indazole (2g): *H NMR (400 MHz, CDCls)

wx_po_23

exp1  szpul
SANPLE SPECIAL
date Aug 23 2012 temp not used
solvent €0C13  gatn not us E
file exp spin not_used
ACQUISITION nst 0.008 —
v 6389.8 pwso 19700
at 1.958 alfa 20 000 N OMe
25528 FLAGS ,
% not used 11 n =
bs 4 in n N
a1 1.000 dp y
at 32 hs an
ct 32 PROCESSING
TRANSMITTER b .10
tn ML fn 65536
sfrq 393.853 DISPLAY
tof 362.8 sp s
towr 57 as8s.
v 5880 01 7356
DECOUPLER rtp
€13 rp 120.7
dof s 1p -83.3
dn ann pLoT
dum_ we 250 |
dpwr 58 sc [ |
daf 15900 vs 95 [
th 13 |
nm cdc ph
‘ J
s Rigm e cen eae covoses caas#Nosoan oo e ,Jg/\vﬁfig -
T T T T T T T T T T
11 10 9 8 7 6 s 4 3 2 1 ppm

5-Fluoro-2-(4-methoxyphenyl)-2H-indazole (2g): *C NMR (100 MHz, CDCl5)

NK_PD_23_13C

expt s2pul
SAMPLE ePECIAL
date Aug 22 2012 ‘temp ] F
solvent cOC13  gadn waad =
e oxp % not
ACQUISITION i 308 N OMe
sw 25125.6 pwsh 18.600 ~
at 1.198 aifa 20.000 N
np 60278 FLAGS
b 13800 11 n
bs 32 in n
a1 1.000 dp
nt 5000
t 2880 PROCESSING
TRANSMITTER 1 2.00
tn c13 fn 65536
sfrq 100,554 DISPLAY
to 1536.3 s 1856.0
tpwr 61 wp 17068.8
9.300 rf 9275.
DECOUPLER rfp 776a.9
WL rp -88.
dof 0 1p -271.4
s yyy PLOT
dna v owe 250
dpwr 4z sc ]
dnf 8900 vs 38
h 2
na no ph

—122.364

” (i ;
; |l E i
- ‘[ 3:! ‘i’ -
3 |

—147.090
134.071

.159.933
e 1 50 . 528

-
-~

-
——

R LA e e e e e o e e e e i a a e T S e e

! 205} T T =t T . .
180 160 140 120 100 80 60 40 ppm
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2-(4-Butoxyphenyl)-5-fluoro-2H-indazole (2h): *H NMR (400 MHz, CDCl5)

SANPLE SPECIAL
date Oct l’ 2012 temp not used
solvent 0C13 gain not used
le exp spin not used
ACQUISITION hst 0.00 F
g mafR gl = A
:‘ 25528 FL N o Me
not used 11 n <\(
bs in n N
d1 1.000 dp y
nt 32 hs nn
ct 3 PROCESSING
TRANSMITTER b 0.10
tn HL fn 65536
sfrq 399.853 DISPLAY
tof 362. sp 144.1
tpwr "8 wp 4314.5
v 9.850 ‘¢f1 824.9
DECOUPLER rfp .
dan C13 rp 116.2
dof o 1p 85.3
L nnn PLOT
dum € wc 250
dpwr S0 sc 0
daf 15800 vs 35
th 21
ne cdc ph
P R T oU A it W A - o SO
R TS NS

10

2-(4-Butoxyphenyl)-5-fluoro-2H-indazole (2h): **C NMR (100 MHz, CDCls)

5

4

3

SN L S

e »._,.ﬁ_,ﬁ_r—

PPI

3c
aul
AMPLE SPECIAL F
Apr 20 2013 tem not used —
Cl ain not used
e spin not used N O Me
ACQUISITI hst :A::: ~
25125.6 pwio o
1.1 alfa 20.000 N
w 60270
i) 13800 1 n
28 3 in n
31 1.000 dp y
nt 4000 hs nn
ct 60, PROCESSING
TRANSMITTER b 2.00
tn c13 fn 65536
i(rq 100.554 DISPLAY
tof 1536.3 sp 428.2
tpwr 61 wp 19017.3
pw 4.700 M 284.4
DECOUPLER rfp 7764.9
dn H1 rp -70.6
dof o p -299.2
dm y PLOT
dem yyv we 250
dpwr 4 c 0
nf 8500 vs 71
h 3
nm no ph
|
2 ”
. 2 3 o
E: 2 s 2
- "
2z ol 2
E e 2%s |
- as oa
e e
3 L RR |
Wt @ b U i
2= H S |
&% .‘ g
EAR) 3 =
Ui
L L _— Lul L LL— -

B e o o o S o i B S S

180

160

140

120

B B e e

100

80

60

a0

e

20 ppm
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5-Fluoro-2-(naphthalen-1-yl)-2H-indazole (2i): *H NMR (400 MHz, CDCl5)

-_ro_ze
oxpl  s2pul
SANPLE SPECIAL
date Sep 18 2012 temp not used
solvent COCI3 gain not used
file exp spi not used
ACQUISITION ot 0008 F.
" 63898 pwie 19.700 —
at 1.998 aifa 20i008
» 25528 FLAGS N
not used 1) " ~
[ 4 in n N
" 1008 op y
t 32 hs an
3 3z PROCESSING
TRANSMITTER " 1
0 Ml fn §5536
sfrg 393.853 oT8PLAY
tof 3%2.8 wp -145.5
tpwr 57 wp 45s0.9
v 3.850 71 8003
oE e [
an €13 ep 169
dot ' a1z
o ann pLoT
£ X -
ipwr
ant 15300 2
2
ns cdc ph
s Lk*_JL
T T T T T T T T ) T T
10 9 8 ? 3 6 5 4 3 2 1 Ppm

5-Fluoro-2-(naphthalen-1-yl)-2H-indazole (2i): **C NMR (100 MHz, CDCl5)

20-24-13¢

1 szpul

77.550

~—. 230

—102.938
76910

T 102.695

159958
157.561

- —— - R R ]
180 160 140 120 100 80 60 a0 pPpm
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5-Fluoro-2-(pyridin-2-yl)-2H-indazole (2j): *H NMR (400 MHz, CDCls)

NK_PD_22
exp1  s2pul
SPECIAL
not us:

” SAMP
ate Aug 23 2012 temp
coci3

solvent gain not used
e exp spin not_used
ACQUISITION hst 0.008 F p—
sw 6383.8 pwso 19.708
at 1.998 aifa 20000 =
" 25528 FLAGS N
1 not used 11 n / \
b 4 in n \N
1.000 dp
nt 64 hs P N
ct 64 PROCESSING
TRANSMITTER b .10
tn WL fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -97.5
tpwr 57 wp 4702.0
pv 3.850 rf1 3697.5
DECOUPLER rfp 2894.9
dn €13 rp 110.9
dof 0 p -81.7
du nnn pLOT
dan c we 250
dpwr 50 sc ]
duf 15900 vs 30
th 20
ne cdc ph
|
A |
L‘b \A \_
T =t S L e [ e st ST — s T S e T SRS
11 10 9 8 7 6 H a 3 2 1 ppm

-

SPECIAL F
SANPLE —

e  Aug 23 2012 “1' not uses -
sélvent cocis 980n uot
11e /export/home/~ 3210 Ly N \
=|nnppgro_n"1:- ’:;. ‘: “= ~ 7

ACQUISITION alfa 20.000 N N
o~ FLAGS

at 1.19 1 n
n: 60270 in n
1 13800 dp y
bs 3 hs
d1 1.000 PROCESSING
nt 5000 b 2.0
ct 3008 fn 65536
TRANSMITTER DISPLAY
€13 sp 15 1]
sfrq 100.554 wp 17597.2
of 1536.3 rf) 2270.6
tpwr 61 rfp 7764.8
380 rp -8
DECOUPLER » ~235.8
dn H1 PLO
::' 0 250
sc
duon VV! vs a
dpwr 2 th 4
dat 8300 nm no ph 3
3 3
13
REY
I

139,951
—-103.587

—es 821

157.767

160.177
———151.884

s T - T T . B T T Lt o S T A o e e

180 1860 140 120 100 80 60 40 (1]




