Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2014

Pd(II)-catalyzed o-aroylation of directing arenes using terminal aryl
alkenes and alkynes

Nilufa Khatun, Arghya Banerjee, Sourav K. Santra, Ahalya Behera and Bhisma K. Patel

Department of Chemistry
Indian Institution of Technology Guwahati, Guwahati 781 039, India
Fax: (+91)361-26909762

patel@iitg.ernet.in
List of Contents
1. Spectral data of all compounds S2-S17
2. Spectra ("H NMR, *C NMR and HRMS) of compounds S18-S82
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 F254 (0.25 mm). NMR
spectra were recorded in CDCIl; with tetramethylsilane as the internal standard for 'H NMR (400
MHz and 600 MHz) and CDCl; solvent as the internal standard for 13C NMR (100 MHz and 150
MHz). Mass spectra were recorded using WATERS MS system, Q-tof premier and data analyzed
using Mass Lynx 4.1.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.
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(2-(Benzo|d]thiazol-2-yl)phenyl)(phenyl)methanone (1a): Gummy; 'H NMR (CDCl;, 400 MHz):
§ (ppm) 7.25-7.31 (m, 2H), 7.32-7.39 (m, 2H), 7.47 (t, 2H, J = 7.6 Hz), 7.54 (d, 1H, J = 6.8 Hz), 7.57-
7.64 (m, 2H), 7.76 (d, 1H, J= 7.6 Hz), 7.79 (d, 1H, J = 8.4 Hz), 7.92 (d, 1H, J=7.2 Hz), 8.12 (d, 1H, J =
7.6 Hz); 3C NMR (CDCl;, 100 MHz): & (ppm) 121.5, 123.4, 125.4, 126.3, 128.3, 128.5, 129.4, 130.3,
130.4, 132.1, 132.8, 133.8, 135.3, 137.8, 139.7, 153.4, 165.6, 197.7; IR (KBr): 3060, 2922, 2848, 2554,
1686, 1668, 1596, 1581, 1451, 1426, 1315, 1283, 1258, 1176, 1054, 1026, 969, 923, 761 cm’!; HRMS
(ESI): calcd. for C,0H;3NOS(MH™) 316.0791; found 316.0793.

(2-(Benzo[d]thiazol-2-yl)phenyl)(p-tolyl)methanone (1b): Gummy; 'H NMR (CDCl;, 400
MHz): 6 (ppm) 2.29 (s, 3H), 7.10 (d, 2H, J = 8.0 Hz), 7.29 (t, 1H, J = 7.5 Hz), 7.36 (t, 1H, J =
7.6 Hz), 7.49 (d, 1H, J = 7.6 Hz), 7.56-7.63 (m, 2H), 7.67 (d, 2H, J = 8.0 Hz), 7.78 (d, 1H, J =
8.4 Hz), 7.81 (d, 1H, J = 8.2 Hz), 7.94 (d, 1H, J = 7.4 Hz); 3C NMR (CDCl;, 100 MHz): &
(ppm) 21.8, 121.6, 123.7, 125.4, 126.3, 128.9, 129.2, 129.7, 129.9, 130.2, 130.4, 132.2, 1354,
135.6, 140.2, 143.8, 153.7, 165.6, 197.5; IR (KBr): 2967, 2850, 2772, 1638, 1510, 1479, 1458,
1432, 1313, 1224, 1071, 964, 766 cm''; HRMS (ESI) calcd for C,;H;sNOS (MH") 330.0947,
found 330.0943.
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(2-(Benzo|d]thiazol-2-yl)phenyl)(4-methoxyphenyl)methanone (1¢): Gummy; 'H NMR (CDCl;,
400 MHz): § (ppm) 3.76 (s, 3H), 6.78 (d, 2H, J = 8.0 Hz), 7.26-7.31 (m, 1H), 7.36 (t, 1H, J = 7.6 Hz),
748 (d, 1H, J = 7.6 Hz), 7.55-7.62 (m, 2H), 7.76 (t, 3H, J = 8.4 Hz), 7.83 (d, 1H, J = 8.0 Hz), 7. 95 (d,
1H, J = 7.2 Hz); 3C NMR (CDCl;, 150 MHz): & (ppm) 55.5, 113.8, 121.6, 123.7, 125.4, 126.3, 128.7,
129.9, 130.1, 130.3, 130.9, 131.9, 132.1, 135.7, 140.2, 153.7, 163.5, 165.6, 196.4; IR (KBr): 3063, 2931,
2838, 1660, 1600, 1510, 1456, 1433, 1314, 1256, 1175, 1150, 1029, 966, 929, 843, 762, 729 cm™; HRMS
(ESI): calcd. for C,;H;sNO,S(MH") 346.0896; found 346.0900.

(2-(Benzo|d]thiazol-2-yl)phenyl)(4-chlorophenyl)methanone (1d): White solid; M.p. 134-136
°C; 'H NMR (CDCls, 400 MHz): & (ppm) 7.24-7.27 (m, 2H), 7.29-7.34 (m, 1H), 7.35-7.39 (m, 1H), 7.51
(d, 1H, J = 6.8 Hz), 7.59-7.64 (m, 2H), 7.66-7.70 (m, 2H), 7.75-7.77 (m, 1H), 7.79-7.82 (m, 1H), 7.93 (d,
1H, J = 6.8 Hz); *C NMR (CDCls, 100 MHz): & (ppm) 121.6, 123.6, 125.7, 126.5, 128.8, 128.9, 129.8,
130.5, 130.7, 132.1, 135.4, 136.5, 139.1, 139.4, 153.6, 165.2, 196.5; IR (KBr): 3055, 2957, 2923, 2845,
1670, 1585, 1571, 1482, 1427, 1400, 1305, 1289, 1263, 1241, 1185, 1150, 1090, 969, 936, 924, 845, 753
cm'; HRMS (ESI): calcd. for C»H;,CINOS(MH") 350.0401; found 350.0410.
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(2-(Benzo[d]thiazol-2-yl)-5-methylphenyl)(phenyl)methanone (2a): Gummy; 'H NMR
(CDCl3, 400 MHz): & (ppm) 2.46 (s, 3H), 7.24-7.30 (m, 3H), 7.33-7.38 (m, 3H), 7.41 (d, 1H, J
= 8.0 Hz), 7.76-7.71 (m, 4H), 7.82 (d, 1H, J = 8.0 Hz); 3C NMR (CDCl;, 100 MHz): & (ppm)
21.5, 121.4, 123.3, 125.2, 126.2, 128.3, 129.3, 129.4, 129.7, 130.9, 132.7, 133.7, 135.2, 137.9,
139.7, 141.0, 153.5, 165.6, 197.9; IR (KBr): 3052, 3022, 2928, 2855, 1668, 1597, 1563, 1511,
1479, 1452, 1432, 1401, 1315, 1289, 1258, 1208, 1179, 1116, 1075, 975, 854, 826, 789, 757 cm-
I: Anal. calced for C,1H;sNOS: C 76.57, H 4.59, N 4.25; found: C 76.65, H 4.65, N 4.20.

Cl

(2-(Benzo|d]thiazol-2-yl)-5-methylphenyl)(4-chlorophenyl)methanone (2d): Yellow solid; M.p.
162-164 °C; 'H NMR (CDCls, 600 MHz): § (ppm) 2.46 (s, 3H), 7.27 (d, 2H, J = 7.8 Hz), 7.30-7.35 (m,
2H), 7.37 (t, 1H, J = 3.6 Hz), 7.41 (d, 1H, J= 7.8 Hz), 7.69 (d, 2H, J= 9.6 Hz), 7.73 (d, 1H, J = 7.8 Hz),
7.77 (d, 1H, J = 7.8 Hz), 7.81 (d, 1H, J = 7.8 Hz); 3C NMR (CDCl;, 150 MHz): & (ppm) 21.6, 121.6,
123.4, 125.5, 126.3, 128.7, 129.1, 129.4, 129.7, 130.6, 131.2, 135.2, 136.6, 139.0, 139.3, 141.3, 153.6,
165.3, 196.7; IR (KBr): 3056, 2958, 2924, 1661, 1637, 1606, 1585, 1572, 1482, 1426, 1398, 1311, 1287,
1259, 1182, 1151, 1091, 1010, 924, 826, 758 cm; HRMS (ESI): calcd. for C,;H;4CINOS(MH")
364.0557; found 364.0561.
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(2-(Benzo[d]thiazol-2-yl)-5-(tert-butyl)phenyl)(phenyl)methanone (3a): Gummy; 'H NMR
(CDCl3, 400 MHz): & (ppm) 1.38 (s, 9H), 7.24-7.31 (m, 4H), 7.33-7.38 (m, 2H), 7.53 (s, 1H),
7.63 (d, 1H, J = 8.4 Hz), 7.74-7.78 (m, 3H), 7.86 (d, 1H, J = 12.0 Hz); *C NMR (CDCl;, 100
MHz): 6 (ppm) 31.3, 35.3, 121.5, 123.4, 125.3, 125.9, 126.2, 127.4, 128.3, 129.4, 129.6, 132.7,
135.3, 138.1, 139.5, 153.7, 154.2, 165.5, 198.3; IR (KBr): 3068, 3028, 2967, 1670, 1596, 1560,
1515, 1485, 1449, 1431, 1395, 1368, 1314, 1255, 1162, 1105, 1023, 972, 902, 857, 805, 759 cm-
I Anal. calced for C,4H, NOS: C 77.59, H 5.70, N 3.77; found: C 77.67, H 5.76, N 3.71.
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(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(phenyl)methanone (4a): Brown solid; M.p. 147-
149 °C; '"H NMR (CDCl;, 600 MHz): & (ppm) 3.89 (s, 3H), 7.02 (d, 1H, J = 2.4 Hz), 7.12 (dd, 1H, J, =
2.4 Hz, J, = 9.0 Hz), 7.23-7.26 (m, 1H), 7.27-7.33 (m, 3H), 7.36-7.38 (m, 1H), 7.73 (t, 2H, J = 9.0 Hz),
7.77 (d, 2H, J = 6.6 Hz), 7.86 (d, 1H, J = 9. 0 Hz); 3C NMR (CDCl;, 150 MHz): & (ppm) 55.9, 114.1,
116.1, 121.4, 123.3, 124.7, 125.1, 126.2, 128.4, 129.4, 131.3, 132.9, 135.2, 137.8, 141.5, 153.7, 161.3,
165.2, 197.4; IR (KBr): 3052, 2926, 2848, 1668, 1599, 1485, 1465, 1448, 1437, 1399, 1331, 1247, 1221,

1178, 1105, 1029, 965, 839, 762, 729, 709 cm''; HRMS (ESI): calcd. for C,;H;sNO,S(MH") 346.0896;
found 346.0901.




(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(4-chlorophenyl)methanone (4d): Yellow solid,;
M.p. 128-130 °C; 'H NMR (CDCls, 400 MHz): & (ppm) 3.89 (s, 3H), 6.97 (d, 1H, J = 2.8 Hz), 7.12 (dd,
1H, J; = 2.8 Hz, J, = 8.4 Hz), 7.25-7.29 (m, 3H), 7.34 (t, 1H, J = 7.4 Hz), 7.71 (d, 3H, J = 8.4 Hz), 7.76
(d, 1H, J = 8.0 Hz), 7.86 (d, 1H, J = 8.8 Hz); *C NMR (CDCl;, 100 MHz): & (ppm) 55.9, 114.1, 116.2,
121.5, 123.2, 124.6, 125.3, 126.3, 128.8, 130.6, 131.4, 135.1, 136.4, 139.2, 140.9, 153.7, 161.5, 165.0,
196.2; IR (KBr): 3094, 2926, 2852, 1672, 1603, 1585, 1568, 1482, 1436, 1408, 1294, 1266, 1176, 1089,

1038, 970, 950, 828, 816, 754 cm'!'; HRMS (ESI): calcd. for C,;H;4CINO,S(MH") 380.0507; found
380.0512.
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(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(4-bromophenyl)methanone (4e): Yellow solid;
M.p. 132-134 °C; 'H NMR (CDCl;, 600 MHz): & (ppm) 3.89 (s, 3H), 6.99 (d, 1H, J = 2.4 Hz), 7.11 (dd,
1H, J, = 2.4 Hz, J, = 8.4 Hz), 7.27 (t, 1H, J = 7.2 Hz), 7.33 (t, 1H, J = 8.4 Hz), 7.42 (d, 2H, J = 8.4 Hz),
7.63 (d, 2H, J = 8.4 Hz), 7.69 (d, 1H, J = 7.8 Hz), 7.76 (d, 1H, J = 8.4 Hz), 7.85 (d, 1H, J = 9.0 Hz); 13C
NMR (CDCl;, 150 MHz): 6 (ppm) 55.9, 114.0, 116.2, 121.5, 123.2, 124.5, 125.3, 126.3, 127.9, 130.7,
131.3, 131.7, 135.1, 136.8, 140.9, 153.6, 161.4, 164.9, 196.3; IR (KBr): 3082, 2925, 2852, 1671, 1602,

1585, 1567, 1483, 1435, 1402, 1290, 1228, 1106, 1068, 969, 830, 758 cm'; HRMS (ESI): calcd. for
C,H4BrNO,S(MH") 425.9982; found 425.9985
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(2-(Benzo|d]thiazol-2-yl)-5-butoxyphenyl)(phenyl)methanone (5a): White solid; M.p. 131-
133 °C; '"H NMR (CDCls, 400 MHz): & (ppm) 0.98 (t, 3H, J = 7.6 Hz), 1.48—1.53 (m, 2H),
1.77-1.82 (m, 2H), 4.05 (t, 2H, J= 6.4 Hz), 7.01 (s, 1H), 7.11 (d, 1H, J = 8.6 Hz), 7.23-7.34 (m,
4H), 7.38 (t, 1H, J= 7.2 Hz), 7.73 (t, 2H, J = 7.2 Hz), 7.78 (d, 2H, J= 7.6 Hz), 7.85 (d, 1H, J =
8.8 Hz); 13C NMR (CDCl;, 100 MHz): & (ppm) 13.9, 19.3,31.3, 68.4, 114.6, 116.4, 121.4, 123.2,
124.4, 125.0, 126.1, 128.4, 129.4, 131.3, 132.8, 135.2, 137.8, 141.4, 153.7, 160.9, 165.3, 197.5;
IR (KBr): 3058, 2961, 2928, 2870, 1674, 1607, 1568, 1511, 1485, 1437, 1410, 1294, 1227, 1111,
1076, 1043, 972, 953, 856, 823, 810, 762 cm!; Anal. calcd for C,4H,NO,S: C 74.39, H 5.46, N
3.61; found: C 74.48, H 5.51, N 3.52.
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(2-(Benzo|d]thiazol-2-yl)-5-chlorophenyl)(phenyl)methanone (6a): White solid; M.p. 132-134
°C; '"H NMR (CDCl;, 400 MHz): 8 (ppm) 7.26—7.36 (m, 4H), 7.38-7.43 (m, 2H), 7.51 (s, 1H),
7.60 (d, 1H, J = 8.4 Hz), 7.75-7.78 (m, 3H), 7.87 (d, 1H, J = 8.4 Hz); 3C NMR (CDCl;, 100
MHz): 6 (ppm) 121.6, 123.6, 125.7, 126.5, 128.5, 129.0, 129.4, 130.4, 130.7, 130.9, 133.2,
135.4, 136.9, 137.4, 141.3, 153.5, 164.1, 196.1; IR (KBr): 3065, 3022, 2925, 2848, 1672, 1595,
1581, 1560, 1509, 1474, 1452, 1433, 1378, 1313, 1291, 1265, 1185, 1158, 1129, 1100, 1021,
1005, 968, 947, 877, 817, 782, 755 cm!; Anal. calcd for C,oH;>,CINOS: C 68.67, H 3.46, N 4.00;
found: C 68.75, H 3.52, N 3.90.




Phenyl(2-(pyridin-2-yl)phenyl)methanone (7a): Brown solid; M.p. 101-103 °C; 'H NMR (CDCl;,
600 MHz): & (ppm) 6.99-7.01 (m, 1H), 7.25 (t, 1H, J = 7.2 Hz), 7.35-7.38 (m, 1H), 7.47 (d, 1H, J= 8.4
Hz), 7.50-7.56 (m, 4H), 7.58-7.61 (m, 1H), 7.68 (d, 2H, J = 7.8 Hz), 7.76 (d, 1H, J = 7.8 Hz), 8.36-8.37
(m, 1H); 3C NMR (CDCl;, 100 MHz): & (ppm) 122.1, 122.9, 128.2, 128.7, 129.0, 129.3, 127.7, 130.4,
132.5, 136.5, 138.1, 139.6, 139.8, 149.2, 156.9, 198.4; IR (KBr): 3061, 2926, 2854, 1666, 1587, 1469,

1452, 1438, 1426, 1283, 1247, 1151, 935, 755, 700 cm'; HRMS (ESI): caled. for C;sH;sNO(MH")
260.1070; found 260.1072.
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(2-(Pyridin-2-yl)phenyl)(p-tolyl)methanone (7b): Liquid; 'H NMR (CDCl;, 600 MHz): & (ppm)
2.30 (s, 3H), 7.02-7.04 (m, 1H), 7.07 (d, 2H, J = 7.8 Hz), 7.46 (d, 1H, J = 7.8 Hz), 7.49-7.52 (m, 2H),
7.54-7.61 (m, 4H), 7.76 (d, 1H, J = 7.8 Hz), 8.41-8.42 (m, 1H); *C NMR (CDCls, 100 MHz): 5 (ppm)
21.8, 122.1, 123.2, 128.6, 128.9, 129.1, 129.2, 129.3, 129.9, 130.2, 130.3, 135.4, 136.5, 143.4, 149.2,
157.1, 198.1; IR (KBr): 3055, 2926, 1666, 1606, 1469, 1442, 1438, 1426, 1281, 1265, 1151, 935, 742 cmr
I, HRMS (ESI): caled. for CoH;sNO(MH™) 274.1226; foun274.1229 .
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(4-Methoxyphenyl)(2-(pyridin-2-yl)phenyl)methanone (7c¢): Liquid;, 'H NMR (CDCl;, 600
MHz): & (ppm) 3.79 (s, 3H), 6.76 (d, 2H, J = 9.0 Hz), 7.03-7.05 (m, 1H), 7.46 (d, 1H, J = 7.8 Hz), 7.50
(d, 2H, J = 4.2 Hz), 7.54-7.59 (m, 2H), 7.68 (d, 2H, J = 8.4 Hz), 7.76 (d, 1H, J = 7.8 Hz), 8.41-8.42 (m,
1H); 3C NMR (CDCl;, 100 MHz): & (ppm) 55.5, 113.5, 122.1, 123.2, 128.6, 129.0, 129.2, 130.1, 130.9,
132.2, 136.4, 139.7, 139.9, 149.4, 157.3, 163.2, 197.2; IR (KBr): 3061, 2930, 2855, 1658, 1598, 1509,
1468, 1439, 1426, 1304, 1285, 1256, 1176, 1148, 1024, 930, 844, 753 cm'; HRMS (ESI): calcd. for
C19H;sNOy(MH") 290.1176; found 290.1180.
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(4-Chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone (7d): Brown solid; M.p. 84-86 °C; 'H NMR
(CDCl;, 600 MHz): 8 (ppm) 6.99-7.01 (m, 1H), 7.21 (d, 2H, J = 8.4 Hz), 7.49-7.51 (m, 3H), 7.55-7.59
(m, 2H), 7.60 (d, 2H, J = 8.4 Hz), 7.75 (d, 1H, J = 7.8 Hz), 8.31-8.32 (m, 1H); *C NMR (CDCl;, 150
MHz): & (ppm) 122.2, 122.5, 128.4, 128.7, 128.8, 129.1, 130.5, 130.8, 136.5, 136.6, 138.6, 139.1, 139.5,
149.0, 156.5, 197.1; IR (KBr): 2926, 2856, 1663, 1587, 1487, 1468, 1437, 1401, 1303, 1265, 1013, 928,
796, 753, 742 cm'; HRMS (ESI): calcd. for CgH;;CINO(MH") 294.0680; found 294.0685.
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(4-Bromophenyl)(2-(pyridin-2-yl)phenyl)methanone (7e): Yellowish solid; M.p. 94-96 °C; 'H
NMR (CDCls, 600 MHz): & (ppm) 7.01-7.03 (m, 1H), 7.39 (d, 2H, J = 8.4 Hz), 7.49-7.55 (m, 5H), 7.57-
7.61 (m, 2H), 7.76 (d, 1H, J = 7.8 Hz), 8.32-8.33 (m, 1H); 3C NMR (CDCls, 150 MHz): & (ppm) 122.3,
122.5, 127.4, 128.76, 128.82, 129.1, 130.5, 130.9, 131.5, 136.6, 137.0, 139.2, 139.6, 149.1, 156.5, 197.3;
IR (KBr): 3049, 2926, 2856, 1664, 1584, 1482, 1468, 1437, 1397, 1302, 1282, 1264, 1176, 1151, 1068,
1010, 927, 795, 741 cm'; HRMS (ESI): calcd. for C;sH;,BrNO(MH") 338.0175; found 338.0183.

(3-Nitrophenyl)(2-(pyridin-2-yl)phenyl)methanone (7f): Liquid; '"H NMR (CDCl;, 600 MHz): &
(ppm) 6.97-6.99 (m, 1H), 7.44 (t, 1H, J = 7.8 Hz), 7.55-7.56 (m, 2H), 7.60-7.61 (m, 1H), 7.63-7.66 (m,
2H), 7.79 (d, 1H, J= 7.8 Hz), 7.99 (d, 1H, J= 7.8 Hz), 8.19 (d, 1H, J = 7.8 Hz), 8.23 (d, 1H, J = 4.8 Hz),
8.43 (s, 1H); 3C NMR (CDCls, 150 MHz): & (ppm) 122.2, 122.4, 123.8, 126.4, 128.6, 129.2, 129.4,
131.0, 134.6, 136.9, 138.4, 139.5, 140.0, 148.1, 148.8, 156.0, 195.7; IR (KBr): 3082, 2926, 2856, 1674,
1612, 1586, 1530, 1470, 1440, 1348, 1298, 1281, 1252, 1087, 972, 754, 708 cm™'; HRMS (ESI): calcd.
for C;sH;,N,O3(MH') 305.0921; found 305.0924.

Me

(5-Methyl-2-(pyridin-2-yl)phenyl)(phenyl)methanone (8a): Brown solid; M.p. 132-134 °C; 'H
NMR (CDCls, 600 MHz): 3 (ppm) 2.44 (s, 3H), 6.94-6.96 (m, 1H), 7.24 (t, 2H, J= 7.8 Hz), 7.33-7.36 (m,
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2H), 7.39 (d, 1H, J = 7.8 Hz), 7.45 (d, 1H, J = 7.8 Hz), 7.49-7.52 (m, 1H), 7.65-7.68 (m, 3H), 8.31-8.32
(m, 1H); 3C NMR (CDCl,;, 150 MHz): & (ppm) 21.3, 121.8, 122.6, 128.1, 128.7, 129.6, 129.8, 131.0,
132.4, 136.3, 136.9, 138.2, 138.8, 139.6, 149.1, 156.9, 198.6; IR (KBr): 2923, 2854, 1668, 1588, 1469,
1428, 1317, 1300, 1286, 1248, 1210, 837, 790, 750, 702 cm’'; HRMS (ESI): caled. for C;oH;sNO(MH)
274.1226; found 274.1233.

(4-Chlorophenyl)(5-methyl-2-(pyridin-2-yl)phenyl)methanone (8d): Brown solid; M.p. 95-97
°C; 'TH NMR (CDCl;, 600 MHz): 8 (ppm) 2.43 (s, 3H), 6.96-6.98 (m, 1H), 7.20 (d, 2H, J = 8.4 Hz), 7.31
(s, 1H), 7.39 (d, 1H, J = 8.4 Hz), 7.48 (d, 1H, J = 7.8 Hz), 7.52-7.55 (m, 1H), 7.60 (d, 2H, J = 8.4 Hz),
7.65 (d, 1H, J = 7.8 Hz), 8.28-8.29 (m, 1H); 3C NMR (CDCl;, 150 MHz): § (ppm) 21.2, 121.9, 122.2,
128.4, 128.5, 129.6, 130.7, 131.1, 136.5, 136.6, 136.7, 138.5, 138.9, 139.1, 148.9, 156.4, 197.2; IR (KBr):
3057, 2921, 2856, 1664, 1587, 1470, 1431, 1402, 1307, 1287, 1250, 1211, 1089, 1013, 967, 847, 835,
823, 788, 762 cm’'; HRMS (ESI): calcd. for CoH;,CINO(MH™") 308.0837; found 308.0844.

(4-Bromophenyl)(5-methyl-2-(pyridin-2-yl)phenyl)methanone (8e): Yellow solid; M.p. 90-92
°C; 'H NMR (CDCl;, 600 MHz): & (ppm) 2.44 (s, 3H), 6.98-7.00 (m, 1H), 7.31 (s, 1H), 7.37-7.41 (m,
3H), 7.49 (d, 1H, J=7.2 Hz), 7.53 (d, 2H, J = 8.4 Hz), 7.55-7.58 (m, 1H), 7.66 (d, 1H, J = 7.8 Hz), 8.30-
8.31 (m, 1H); 3C NMR (CDCl;, 150 MHz): & (ppm) 21.4, 122.0, 122.3, 127.3, 128.6, 129.7, 130.9,
131.2, 131.5, 136.6, 136.8, 137.2, 139.1, 139.2, 149.1, 156.5, 197.6; IR (KBr): 3057, 2921, 2852, 1666,
1585, 1470, 1431, 1396, 1304, 1285, 1250, 1208, 1172, 1067, 1008, 967, 845, 787, 759 cm'; HRMS
(ESI): caled. For CoH 4 BrNO(MH™") 352.0332; found 352.0322.
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(5-Methyl-2-(pyridin-2-yl)phenyl)(3-nitrophenyl)methanone (8f): Liquid; '"H NMR (CDCl;, 600
MHz): § (ppm) 2.47 (s, 3H), 6.94-6.97 (m, 1H), 7.36 (s, 1H), 7.44-7.46 (m, 2H), 7.56-7.59 (m, 2H), 7.70
(d, 1H, J= 7.8 Hz), 8.01 (d, 1H, J= 7.2 Hz), 8.18 (d, 1H, J= 7.8 Hz), 8.21 (d, 1H, J = 4.2 Hz), 8.41-8.42
(m, 1H); 3C NMR (CDCl;, 150 MHz): & (ppm) 21.4, 121.9, 122.2, 123.8, 126.3, 128.4, 129.3, 129.9,
131.7, 134.6, 136.7, 136.9, 138.4, 139.6, 140.2, 148.2, 148.8, 155.9, 195.9; IR (KBr): 3082, 2926, 2856,
1673, 1611, 1588, 1531, 1468, 1430, 1349, 1303, 1250, 1209, 1086, 990, 830, 789, 774, 733 cm’!; HRMS
(ESI): caled. for C;oH;4N,O5(MH") 319.1077; found 319.1074.

(5-Methyl-2-(pyridin-2-yl)phenyl)(naphthalen-2-yl)methanone (8g): Gummy; 'H NMR
(CDClLs, 600 MHz): & (ppm) 2.13 (s, 3H), 6.88-6.90 (m, 1H), 7.39 (s, 1H), 7.43 (d, 2H, J = 7.8 Hz), 7.46-
7.53 (m, 3H), 7.71-7.79 (m, 4H), 7.90-7.93 (m, 1H), 8.07 (s, 1H), 8.28-8.29 (m, 1H); 3C NMR (CDCl,,
150 MHz): § (ppm) 21.4, 121.8, 122.5, 125.2, 126.6, 127.8, 128.3, 128.5, 128.9, 129.7, 129.9, 131.1,
131.6, 132.5, 135.4, 135.7, 136.4, 137.1, 138.9, 139.8, 149.1, 156.9, 198.7; IR (KBr): 3054, 2923, 2852,

1662, 1625, 1587, 1466, 1428, 1351, 1289, 1232, 1187, 1111, 827, 778, 763 cm’'; HRMS (ESI): calcd.
for C,3H,;NO (MH") 324.1383; found 324.1388.
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Benzo[/]quinolin-10-yl(phenyl)methanone (9a): Yellowish solid; M.p. 132-134 °C; 'H NMR
(CDCl;, 600 MHz): & (ppm) 7.28-7.32 (m, 3H), 7.40 (t, 1H, J=7.8 Hz), 7.63 (d, 1H, J= 7.2 Hz), 7.72 (d,
1H, J= 8.4 Hz), 7.72-7.79 (m, 3H), 7.88 (d, I1H, J = 8.4 Hz), 8.04 (d, 1H, J= 8.4 Hz), 8.07-8.08 (m, 1H),
8.49-8.50 (m, 1H); 3C NMR (CDCl;, 150 MHz): & (ppm) 121.8, 126.3, 126.6, 127.1, 127.87, 127.94,
128.2,128.9, 129.1, 129.3, 131.9, 133.9, 135.4, 139.1, 139.4, 144.8, 147.2, 198.7; IR (KBr): 3059, 2928,
2854, 1672, 1578, 1510, 1448, 1421, 1314, 1273, 1212, 1175, 890, 840, 759, 731, 705 cm’'; HRMS
(ESI): caled. for CyoH;;NO(MH") 284.1070; found 284.1076.

Benzo[/]quinolin-10-yl(4-chlorophenyl)methanone (9d): Yellowish solid; M.p. 155-157 °C; 'H
NMR (CDCl;, 600 MHz): 8 (ppm) 7.24 (d, 2H, J = 8.4 Hz ), 7.30-7.32 (m, 1H), 7.59 (d, IH, J= 7.2 Hz),
7.66 (d, 2H, J = 8.4 Hz), 7.70-7.72 (m, 1H), 7.45-7.77 (m, 1H), 7.86-7.87 (m, 1H), 8.02 (d, 1H, J = 8.4
Hz), 8.07 (d, 1H, J = 7.8 Hz), 8.468-8.473 (m, 1H); *C NMR (CDCls, 150 MHz): & (ppm) 121.9, 126.3,
126.5, 127.2,127.9, 128.5, 129.2, 129.4, 130.1, 133.9, 135.5, 137.9, 138.0, 138.5, 144.6, 147.2, 197.4; IR
(KBr): 3059, 2928, 2854, 1668, 1587, 1510, 1483, 1422, 1395, 1302, 1267, 1207, 1169, 1088, 1002, 894,
835, 765, 748 cm™!'; HRMS (ESI): calcd. for Co0H;,CINO(MH") 318.068; found 318.064.
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e
T
Me

(5-Methyl-2-(3-(p-tolyl)quinoxalin-2-yl)phenyl)(phenyl)methanone (10a): Gummy; 'H NMR
(CDCl;, 400 MHz): 6 (ppm) 2.27 (s, 3H), 2.39 (s, 3H), 6.93 (d, 2H, J = 8.0 Hz), 7.22 (s, 1H), 7.25-7.29
(m, 4H), 7.38-7.44 (m, 4H), 7.55 (d, 1H, J = 7.6 Hz), 7.64-7.71 (m, 2H), 7.98 (d, 1H, J = 7.2 Hz), 8.07 (d,
1H, J = 8.4 Hz); 3C NMR (CDCl;, 100 MHz): & (ppm) 21.1, 21.3, 127.8, 128.9, 129.1, 129.2, 129.5,
129.7, 130.0, 130.3, 130.6, 131.5, 131.9, 132.4, 135.7, 137.1, 137.9, 138.2, 138.7, 138.8, 140.9, 141.3,
153.5, 153.7, 196.5; IR (KBr): 3036, 2924, 2858, 1716, 1660, 1587, 1449, 1400, 1343, 1316, 1271, 1211,
1177, 1121, 1050, 979, 824, 762, 704 cm™'; HRMS (ESI): calcd. for C,oH,,N,O(MH™) 415.1805; found
415.1811.

~
T
Me

(4-Chlorophenyl)(5-methyl-2-(3-(p-tolyl)quinoxalin-2-yl)phenyl)methanone (10d): Gummy;
'H NMR (CDCls, 400 MHz): § (ppm) 2.29 (s, 3H), 2.41 (s, 3H), 6.95 (d, 2H, J = 7.6 Hz), 7.18 (s, 1H),
7.26 (t, 3H, J = 8.8 Hz), 7.31-7.33 (m, 2H), 7.35 (s, 1H), 7.42 (d, 1H, J = 7.6 Hz), 7.59 (d, 1H, J = 8.0
Hz), 7.68-7.73 (m, 2H), 7.98-8.00 (m, 1H), 8.09-8.11 (m, 1H); 3C NMR (CDCl;, 150 MHz): & (ppm)
21.4, 21.5, 127.6, 128.2, 129.0, 129.1, 129.2, 129.4, 129.7, 129.9, 130.4, 131.5, 131.8, 132.3, 135.5,
135.8, 138.3, 138.5, 138.9, 141.1, 141.4, 153.5, 153.6, 195.4; IR (KBr): 2985, 2923, 2856, 1660, 1606,
1588, 1456, 1400, 1343, 1285, 1267, 1180, 1121, 1089, 1048, 1014, 997, 824, 761 cm'; HRMS (ESI):
calcd. for CyoH,;CIN,O (MH") 449.1415; found 449.1415.
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Phenyl(2-(pyridin-2-yloxy)phenyl)methanone (11a): '"H NMR (CDCl;, 400 MHz): & (ppm) 6.59
(d, 1H, J = 8.0 Hz), 6.84-6.87 (m, 1H), 7.26 (d, 1H, J = 7.6 Hz), 7.32 (t, 3H, J = 8.0 Hz), 7.44-7.51 (m,
2H), 7.55 (d, 2H, J = 7.2 Hz), 7.75 (d, 2H, J = 7.2 Hz), 7.99-8.01 (m, 1H); '*C NMR (CDCl;, 100 MHz):
d (ppm) 111.6, 118.6, 122.9, 124.8, 128.2, 129.87, 129.95, 130.4, 132.4, 132.9, 137.7, 139.5, 147.1,
151.8, 163.1, 195.5; IR (KBr): 3063, 2924, 2854, 1666, 1596, 1572, 1466, 1448, 1427, 1290, 1265, 1206,

1145, 1103, 1026, 989, 931, 885, 760, 700 cm!; HRMS (ESI): calcd. for C;sH;;NO, (MH") 276.1019;
found 276.1027.

O O
Ol\
N
MeO =

(5-Methoxy-2-(pyridin-2-yloxy)phenyl)(phenyl)methanone (12a): '"H NMR (CDCl;, 400 MHz):
d (ppm) 3.83 (s, 3H), 6.51 (d, 1H, J = 8.4 Hz), 6.82-6.85 (m, 1H), 7.07-7.12 (m, 2H), 7.19 (d, 1H, J= 8.8
Hz), 7.31 (t, 2H, J = 7.6 Hz), 7.44-7.49 (m, 2H), 7.74 (d, 2H, J = 8.4 Hz), 7.99-8.01 (m, 1H); *C NMR
(CDCl;, 100 MHz): & (ppm) 55.9, 111.3, 114.6, 118.3, 118.4, 124.3, 128.2, 129.9, 132.9, 133.1, 137.6,
139.3, 145.0, 147.1, 156.5, 163.5, 195.2; IR (KBr): 3059, 2929, 2854, 1667, 1595, 1492, 1428, 1286,

1268, 1201, 1142, 1036, 878, 779, 701 cm™'; HRMS (ESI): calcd. for C;yH;sNO; (MH") 306.1125; found
306.1125.
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MeO
O (0]
N
MeO Z

(5-Methoxy-2-(pyridin-2-yloxy)phenyl)(4-methoxyphenyl)methanone (12¢): 'H NMR (CDCl;,
400 MHz): & (ppm) 3.81 (s, 3H), 3.82 (s, 3H), 6.59 (d, 1H, J = 8.8 Hz), 6.81 (d, 2H, J = 9.2 Hz), 6.94 (d,
1H, J = 8.8 Hz), 7.01-7.02 (m, 1H), 7.06-7.09 (m, 1H), 7.18 (d, 1H, J = 8.8 Hz), 7.49 (t, 1H, J = 8.6 Hz),
7.76 (d, 2H, J = 8.8 Hz), 8.02-8.04 (m, 1H); 3C NMR (CDCl;, 100 MHz): & (ppm) 55.6, 55.9, 113.3,
113.5,114.4,117.7, 118.4, 124.1, 130.3, 132.5, 133.6, 139.4, 144.7, 147.2, 156.5, 163.6, 163.7, 193.8; IR
(KBr): 3061, 2934, 2838, 1659, 1598, 1572, 1510, 1492, 1465, 1427, 1258, 1201, 1169, 1031, 847, 775
cm-'; HRMS (ESI): caled. for CyH;;NO4 (MH") 336.1230; found 306.1235.

Cl
O (0]
O D
N
MeO Z

(4-Chlorophenyl)(5-methoxy-2-(pyridin-2-yloxy)phenyl)methanone (12d): 'H NMR (CDCl;,
400 MHz): & (ppm) 3.83 (s, 3H), 6.54 (d, IH, J = 8.4 Hz), 6.85-6.88 (m, 1H), 7.05 (d, 1H, J = 3.2 Hz),
7.09-7.12 (m, 1H), 7.18 (d, 1H, J = 8.8 Hz), 7.28 (d, 2H, J = 8.0 Hz), 7.48-7.52 (m, 1H), 7.68 (d, 2H, J =
8.4 Hz), 7.99-8.01 (m, 1H); 3C NMR (CDCls;, 100 MHz): § (ppm) 55.9, 111.2, 114.5, 114.9, 118.5,
124.3,128.5, 131.3, 132.7, 135.9, 139.4, 139.5, 144.9, 147.1, 156.6, 163.3, 194.1; IR (KBr): 3063, 2931,
2838, 1669, 1592, 1488, 1465, 1428, 1268, 1233, 1201, 1142, 1090, 1036, 1014, 966, 882, 849, 775 cm’!;
HRMS (ESI): calcd. for C4H;4CINO; (MH") 340.0735; found 340.0741.
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(E)-(2-(1-(Methoxyimino)ethyl)phenyl)(phenyl)methanone (13a): Yellow solid; M.p. 100-102
°C; '"H NMR (CDCls, 400 MHz): 6 (ppm) 2.01 (s, 3H), 3.65 (s, 3H), 7.38 (t, 2H, J = 7.6 Hz), 7.44-7.47
(m, 2H), 7.48-7.53 (m, 3H), 7.69 (d, 2H, J = 7.6 Hz); *C NMR (CDCl;, 100 MHz): & (ppm) 14.6, 61.8,
127.9, 128.4, 128.8, 129.2, 129.5, 130.4, 132.7, 136.6, 138.4, 139.1, 154.2, 197.8; IR (KBr): 3060, 2979,
2934, 2927, 1666, 1597, 1448, 1366, 1313, 1285, 1249, 1046, 927, 896, 762, 701, 644 cm'!; HRMS
(ESI): caled. for C;sHsNO, (MH") 254.1176; found 254.1184.
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(2-(Benzo|d]thiazol-2-yl)phenyl)(phenyl)methanone (1a): 'TH NMR (CDCl;, 400 MHz)

expl szpul
SAMPLE SPECIAL

date Sep 20 2013 temp not used
solvent cbC13 gain not used
file p spin not used

ACQUISITION hst .808
w .8 L] 13.7800
at 1.958 alfa z20.000
n 25528 FLAGS
1 not used 11 n
bs 4 in n
d1 1.000 dp ']
nt 3z hs p N
ct 32 PROCESSING

TRANSMITTER b ..
tn L 65536
sfrg 399.853 DISPLAY
tof sp 136.7
tpwr 5046.2
pw s.850 rf1 799.9

DECOUPLER rfp ] O
dn 3 rp 134.0
doft 1p -95.5

nnn PLOT N
dem we 250
d 58 sC ] \
daf 15900 vs 36
th 20
na cdc ph S
S B e NS B S s S S s S S e s e S S S e e s e e e e e e BB s

12 11 10 9 8 " ] 6 5

Wb b iy g
7.7216.9.58.15
6.501418042 30



2-(Benzo[d]thiazol-2-yl)phenyl)(phenyl)methanone (1a): 3C NMR (CDCl;, 100 MHz)

expl sZpul
SAMPLE SPECIAL

date Sep 21 2013 temp not used
solvent CDC13 gain not used ( 3
file exp spin not used
ACQUISITION hst 0.008
Sw 25125.6 pwil 18.600
at 1.199 alfa 20.000
np [1F44 ] FLAGS
b 13808 11 n
bs 3z in n (@)
d1 1.000 dp v
nt 3000 hs nn N
ct 1248 PROCESSING ’
TRANSMITTER 1b 2.00 \
tn C13 fn 65536
sfrg 100.554 DISPLAY S
tof 1536.3 sp -301.0
tpwr 61 wp 21526,3 L )
9.300 rf1 9287.4
DECOUPLER rfp 77654.9
dn H1 rp -36.0
dof o 1p -356.1
dm yyy PLOT
dmm w  wC 250
dpwr 42 sc 0
daf 8300 vs 35
th 2
nm no ph
-
2 =
m =
b - ~
EOE -
g ]I
L]
To,2" &
Nwe” = TaR% e
m e B gaw
L] R PEA] ®
- - wm - e =
wn M~ -" B ooy -4 =
-om NN -
azp (L~ 333
o~ o ~ 2 ~
n3a ) .J
"
B . s L
- w -+
= n "
~ w w
Ll w -
- -

L L 1L

LIS B S I S B B B B B s e e S e e
T

e
200 180 160 140 120 100 80 60 a0 20 ppm
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(2-(Benzo|d]thiazol-2-yl)phenyl)(p-tolyl)methanone (1b): '"H NMR (CDCl;, 400 MHz)

sapt  s2pul
SANPLE SPECIAL
date Augld 2034  tamp not used
soTvent CDC13 gadn not used
fite [ ] spin not used Me
ACQUISITION hst 1.008
Ew 6389.8 pwid 13.7m8
at 1.988 alfs Za. om0
np 25528 FLAGS
b not used 41 n
bs 4 in n
d1 1.40¢ dp ¥
nt 32 hs an
ct 32 PROCESSING
TRAWSMITTER L] 4.1
T Hl fn 65536
sfrg 355.853 DISPLAY
ot w28 sp -4,
tpwr 37 wp 4987.5
pw s.858 1 796.6
DECOUPLER rtp
dn c13 rp 115.3
dof 1 Ip -72.9
1] nnn PLOT
dma [ 259
dpwr 58 %t ]
mf 1590F v§ 49
th H |
m cdc ph
—T T T T T T —
12 11 10 6 ppa

20



(2-(Benzo|d]thiazol-2-yl)phenyl)(p-tolyl)methanone (1b): 3C NMR (CDCl;, 100 MHz)

expl sZpul
SAMPLE SPECIAL

date Aug 21 2014 temp not used

solvent cpci13 gain not used

ile exp spin not used

ACQUISITION hst 0.008 -

sw 25125.6 pwil 18.600 A
at 1.189 alfa 20.0080 Me

np 60278 FLAGS

fb 13800 i1

n
bs 32 in n
dl 1.000 dp y
nt 14000 hs nn
ct 9952 PROCESSING
TRANSHITTER 1b 2.00
Cl1.

tn 3 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -218.8 (@) .
tpwr 61 wp 22681.8 =
pw 9.300 rfl 9272.1 N » o

DECOUPLER rfp 7764.9 e
dn HL rp -27.5 A\ ~
dof o Ip -358.7 el
dm yyy pLOT s
dam w W 250 S o
dpwr 42 sc ]
dmf 8900 vs 87 \ )

th 3

nm no ph

126.284
125.430
121,563

\—-123,668

197.463
21.808

—-165.576

J. J

i ad

_—
oo
-

L )
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(2-(Benzo|d]thiazol-2-yl)phenyl)(4-methoxyphenyl)methanone (1¢): 'H NMR (CDCl;, 400 MHz)

OMe

N _ A~ ]

T LA PO R B S B B B AL N I B B B R L T T T T

L - T LA B L

10 9

7 LA R L SN S BN B B

8 7 6 5 4 3 2 1
VY v - e

1.90 €

o
=
-oN Ne HO L)



(2-(Benzo|d]thiazol-2-yl)phenyl)(4-methoxyphenyl)methanone (1¢): 3C NMR (CDCl;, 150 MHz)

NK_BTA-28L-13C

77.44
77.23
77.02

—196.41
——165.60
——163.52
——55.54

Z
N
\
<

OMe

T T T T T T T T

T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm

Current Data Parameters
NAME NK_BTA-2BL-13C
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 201407

Time 11.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30

TD 32768
SOLVENT CDCl3

NS v 56

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4583829 sec
RG 65.24

ol 13.867 usec
DE 6.50 usec
TE 300.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
wemnmmes CHANNEL f] =ssmsss==
SFO1 150.9279571 MHz
NUC1 13C

P1 10.50 usec
PLW1 95.00000000 W
msmeases CHANNEL 2 ==

SFO2 600,1724007 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
SI 16384

SF 150.9128414 MHz
wDW EM
SSB o

LB 1.00 Hz
GB ]

BPC 1.40



(2-(Benzo|d]thiazol-2-yl)phenyl)(4-chlorophenyl)methanone (1d): 'H NMR (CDCl;, 400 MHz)

expl stdlh

SAMPLE SPECIAL

date Aug 25 2014 temp not used
solvent CbDC13 gain not used
file exp spin not used

ACQUISITION hst 0.008
sw 6006.0 -pwiD 15.700
at 1.995 alfa z0.000 P N
np 23964 FLAGS CI
fb not used 11 n
bs 4 in n
dl 1.000 dp v
nt 32 ns nn
ct 32 PROCESSING

TRANSMITTER n not used
tn H1 DISPLAY
sfrg 399.853 sp -65.6
tof 0 wp 4190.6
tpwr 57 rfl 965.3 O
pw 7.000 rfp °

DECOUPLER rp 106.0 N
dn - €13 1p -63.7
dof 0 PLOT A\
da nnn we 250
dem c sc 0
dpwr 50 ws a6 S
def 15900 th 20 L )

10 9 8 7 6 5 4 3



(2-(Benzo|d]thiazol-2-yl)phenyl)(4-chlorophenyl)methanone (1d): *C NMR (CDCl;, 100 MHz)

expl s2pul
SAMPLE SPECIAL
date AuOG4 2014 temp not used
solvent CDC13 gain not used N
file exp spin not used (
ACQUISITION hst 0.008 Cl
sw 25125.6 18.600
at 1.138 alfa 20.000
np 60270 FLAG:
fb 13800 11 n
bs 32 in n =
d1 1.000 dp I h e
nt 12000 hs o
ct 10912 PROCESSING ol
TRANSMITTER 1 2.0 ~ @
tn 13 fn 65536 o) %
sfrg 100.554 DISPLAY
tof 1536.3 sp -1505.7
tpwr 61 wp 25125.6 N
- 3.300 rf1 9270.6
DECOUPLER rfp 7764.9 \
HL rp -37.0
dof 0 1p -360.8
dn yyy PLOT S
dmm W wC 250
dpwr 42 sc [ 4§ J
dmf 8300 wvs 9
th 2
am no ph
~
@
@ -
- .
as20n
4Ame% g
JoeS
NLTendoe
[1)seaz
oW, vl ol ok
EEEEE EEEE
gRggs /})
i ] =
= N g (LU fr
" o N ﬁ
@ w " ~
= @ " HEI ]
! | ‘ i ‘ H
|
| o . J
| | ) Ll DM.“ N
LS [ i B e e i T T T T T T HLEL LA AL B AN B N BN B B m e s i B R T e S S
220 200 180 160 140 120 100 a0 60 a0 20 0 ppm
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(2-(Benzo|d]thiazol-2-yl)-5-methylphenyl)(phenyl)methanone (2a): '"H NMR (CDCl;, 400 MHz)

enpl sZpul

SPECIAL
date Augla 2014 temp not wsed
s0ivent coclz gain not used
Tite exp  spin not used
ACQUISITION hst B.008
(3" §385.4 pwin 14.7e0
at 1.998 alta 20.000
np 25528 FLAGS
b not used 11 n
bt £ 1in n
dl 1.¢00 dp v
nt 32 h
ct 3z PROCESSING O
TRANSMITTER 1b b.1o
tn HL fn 65536 N
sfrg 399.85% DISPLAY
tot 362.8 sp -142.} N\ Me
tpwr 57 wp 4987 .5
3.850 rT1 800.5 S
QECOUPLER rfp 0
n C13 rp 116.8}
dof & 1p -83.1
dn nAn fLOT
dns [ 50
dpwr 50 sc n
dm? 15980 s 105
th EL]
nm  cdc  ph
ﬂ_J . JLL
I e e I:'r'||||||!|r|[rwn]|-rl|-r-|| T T T
12 11 10 g a 7 6 5 3 2 1 ppm
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(2-(Benzo|d]thiazol-2-yl)-5-methylphenyl)(phenyl)methanone (2a): 3C NMR (CDCl;, 100 MHz)

wpl s2pul
SAMPLE SPECIAL p N
date Sep1 2014 temp not used
solvent CDC13 gain not used
1 xp spin not used
ACQUISITION st 0.00
sw 25125.6 pwIe 18.600
at 1.199 alfa 20.000
np 60270 FLAGS
b 13800 11 n O
bs 32 in n
d1 1.000 dp v
nt 5000 hs nn N
ct amn PROCESSING A\
TRANSHITTER i) 2. Me
tn Cci3 fn 65536
sfrg 100.554 DISPLAY S
tof 1536.3 sp -133.1 L )
tpwr 61 wp 22451.0
pw §.300 rf1 9284.4
DECOUPLER rfp 7764.9
dn HI rp =71.1
dof 0 p -291.3
dm yyy PLOT
dan we 250
dpwr 42 sc 0
dmf 89300 vs 23
th 3
nm no ph
Y
o o~
- ]
™ w o 2
@ -~ @ =& B 5 =
P B P e " oo
SR8S04g 2 3 jﬂﬂz“:‘_'; s
WA TP - @ ] ‘_ @
:3‘:223""‘ ] suns Ran
m 3 s
a L =
@ m <
uy g -
L] w :
~ Iﬂ.
- w
- -
T T T T (B e R T T T T T T B R T T B T
200 180 160 140 120 100 80 60 a0 20 ppm
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(2-(Benzo|d]thiazol-2-yl)-5-methylphenyl)(4-chlorophenyl)methanone (2d): "H NMR (CDCl;, 600 MHz)

NK-ABENZ-15_1H

C | Current Data Parameters
NAME NK-ABENZ-15_18
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140520

Time 14.41
INSTRUM

spect.
PROBHD 5 mm PABBO BB/

O PULPROG 2930
™ 32768
SOLVENT €Dl
N NS 16
DS 2
A\ M SWH 12019230 Hz
e FIDRES 0.366798 Hz
a0 1.3631488 sec
S RG 54.94
oW 41.600 usec
DE 6.50 usec
TE 299.1 K
D1 1.00000000 sec
Do - 1

CHANNEL £1
SFO1 600.1737063 MHz
NUC1 H

Pl 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
ST 16384

SF 600.1700181 Miz
WDW EM
SSB 0

L8 0.30 Hz
GB o

PC 1.00




(2-(Benzo|d]thiazol-2-yl)-5-methylphenyl)(4-chlorophenyl)methanone (2d): 3C NMR (CDCl;, 150 MHz)

NK-ABENZ-15_13C

196.73
—165.29

121.57

-
-
™
o~
-

NSNS

153.62
141.29
139.32
139.02
136.60
135.21
131.17
130.62
129.70
129.44
129.36
129.12
128.71
126.35
125.47

Cl
0]
N
il
S

L Tl

77.43
77,22
77.01

<

T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110

T T T
100 90 80

@
w
-
o
Current Data Parameters
HAME NK-ABENZ-15_13C
EXPHO 1
PROCNO 1
F2 - Acquisition Parameters
Date 20140520
Time 14.50
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg3n
™ 32768
SOLVENT cocl3
NS 145
b3 2
sw 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RE 65.24
el 13.867 usec
8 €.50 usec
TE X
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL f1 mmmemen
sFoL 150.9279571 Wiz
NUCL 13
Pl 10.50 usec
PLHL 95.00000000 W
mmmmmmmn CHANNEL £2 me==wems
-SF02 600.1724007 MHz
NuUC2
CEDPRG[2 waltz16
PCPD2 70.00 usec
PLH2 21.00000000 W
PIN12 0.61714000 W
eLM13 0.30239999 W
F2 - Processing parameters
s1 16384
SF 150.9128414 MHz
e ]
sse
1) 1.00 Hz
GB
EC 1.40
" -
T T T T T T T T T
70 60 50 40 30 20 10 o ppm
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(2-(Benzo|d]thiazol-2-yl)-5-(tert-butyl)phenyl)(phenyl)methanone (3a): '"H NMR (CDCl;, 400 MHz)

anpl szpul
SANPLE BPECIAL |
datse AUDES 2016 tamp [T
10lvant CBC1S gatnm not usked
tis exp spin not used
ACQUISETION hst 6.8
w 3.5 pwid 19740
at 1.058 alfa Ze.aml
:,I: 15528 FLAGS
not wsed 1 n
:: 1 u= ;" ;’
n a2 h: n
ct az PROCESSING
TRANSMITTER JL] 110
1n H1 A 5538
sfry 390,883 BIAFLAY
1ar HZ.8 W -i8.8
tpwr 57 495389
"~ 1.459 rf1 793.3
DECOUFLER rfp [ ]
un c1x 11Z.1
ot " p -.8. 8
. BRD PLOT
- t w 254
pwr 5 mc L}
daf 15998 vs 153 (@)
th " h (1]
e céc p N
— e T LB AL R RS (MU S et AU L L A S i B B B B B S S S M S B M e st s et e i et St S S S H LS S S
12 11 10 g -1 ? 5 5 ] 3 z 1 Ppa
WY et ¥
4.38.740.22 ar. e



(2-(Benzo|d]thiazol-2-yl)-5-(tert-butyl)phenyl)(phenyl)methanone (3a): 3C NMR (CDCl;, 100 MHz)

expl s2pul
SAMPLE SPECIAL
date Aufi6 2014 temp not used
solvent €OC13 gain nat used
file exp spin not used
ACQUISITION hst 5.808
W 25125.6 pwis 18.600
at 1.19% alfa 20.0%0
np sez7e FLAGS
b 13880 11 n
bs 3z in n
d1 1.000 I
nt 540% hs nn
ct 1312 PROCESSING
TRANSHITTER b .08
tn €13 fn 65536
sfrg 180.554 DBISPLAY
t 1536.3 sp ~222.8
tpwr 61 22558.0
pw $.308 Tl 9275.2
ER rfp 7764.8 (@]
dn HL rp -55.8
dof e 1p =316.5 N
[ yyy PLOT
dea W wC ] A\ B
dpwr 42 sc L] u
dmrt 8588 vs 34
th 3 S
na no ph
[} -
- -
w = e
. ~ow s
-5e N =
358s S |
.ﬁ[:f”.asg
cuntS MSELLZ
P ..
2. hsey P
- taw™ : -
<% 58%
- " - : - -
s s -
-
2 g

ﬁ :

T T e T T T P T T Yy [y r Yy vy [T Ty T TR T Y

7 T T
280 180 160 100 80 60 40 20 ppa
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(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(phenyl)methanone (4a): '"H NMR (CDCl;, 600 MHz)

NK_Abenz-10- 1H

EXPRO - -
PROCNO
O Bara T %ﬂj
}-lmm
PROBHD 5_?
O _:gl.?llm
N igl.m
SWH 12019.230
> )ome il
S b .45,

D1 1. 00gdoddh

D0 %o a
00000000 sec

e CHANNRBOPD 00008~

sFo1 600.1737060 Mz

NUC1 ]

Pl L_fllindt-nsec

LWL 210000570 M1z

F2 - Processing PapRaElec

SI

sF 0B Yorz

0w o L £2 Rl

LB - 1729.3} Mz

B °

F walteld

70,00 usec

20000000 W
61714000 W
30239999 W
parameters

16384
.9128378 MHz
EM

1.00 Hz
1.40




(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(phenyl)methanone (4a): *C NMR (CDCl;, 150 MHz)

NK_Abenz-10-13C

Current Data Parameters
NRME

< {8 F S3IEMSShazlsss oo o NK_Abenz-10-13¢
- . e . ee e s e eeeaai. . b=y ® EXPNO 1
~ WA M AN NARDOIEM O R . PROCNO H
o LL n TmOeONNNNNNNSS e w
N o YTt F2 - Acquisition Parameters
Date 20140516
Time 13.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 32768
SOLVENT cpcl3
NS 203
DS
SWH 36057.691 Hz
FIDRES 1.100393 Hz
a0 0.4543829 sec
O RG 65.24
o 13.867 usec
DE 6.50 usec
N = 300.6 K
D1 2.00000000 sec
) D11 003000000 sec
OMe ™00 1
S smemmmm= CHANNEL fl sresmes===
SFOl 150.9279571 MHz
NUC1 3C
Pl 10.50 usec
PLWL 95.00000000 W
mmmmamm= CHANNEL f2 mmmmmmmm
SFO2 600.1724007 MHz
NUC: 1H
CPDPRG[2 waltz16
PCPD2 70.00 usec
PLi2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384
SF 150.9128390 MHz
WDH M
ssB ]
LB 1.00 Hz
GB 0
BC 1.40

T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(4-chlorophenyl)methanone (4d): '"H NMR (CDCl;, 400 MHz)

Cl

J
N, J—/L/_i
I T T T I T T T T '| T T T T | T T T T l T T T T 'I T T T T [ T T T T I T T T T | T T T T { T ¥ T T ] T T
10 9 8 7 6 5 4 3 2 1
P eyl ¥
oo oMo N (=3
oww oan ® o
con Acne o @
[0 +:3%9 mm I'"TA PROCETSTYW: OBSERVES:ZHL, 399.8509625 ! DATA PROCESSING 2 17 1R NK_ABENZ 12 1H
| Relax. delay 1.000 sec : | PT size 32768 i e N
r Pulse 45.0 degrees =@ Liso 1 cUhoooI e - i Total time 1 minutes..nt: ~in3i3: : Solvent: cdcl3
. Acqg. time 2.561 sec I R L T Temp. 25.0 C / 298.1 K
| Width 6398.0 Hx B H Operator: chem
ri32nrepatitions Toury-400 CIITE-NAR Sevoury-400  *IITG-NMR" Mercury-400 *IITG-NMR®




(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(4-chlorophenyl)methanone (4d): *C NMR (CDCl;, 100 MHz)

© o o O VEMNIN Y ® VNN Ad M = o o o
~ e & T R EEEEEEEE R - oo ®

- o - C A e H MO~ MM©OL NN N O N Moo L)

'3 w o m o 6w nmedo W e H 0" - eow "

« w w n « o m o n CEEREEEREER] ~ o~ v

- i - oo oo o B I B S I I

bifsks . a

7

et bl N A

LRI LB L L L L ML L A LB B B L L L LB L L L L L L N L L L L B LN |

200 180 160 140 120 100 80 60 40 20 PPm
{RULSE EEQUENCE 7 ;EATA PROCESSTNG OBSRRVENICLS, 10D /S425817" "} DRTK" PROCESSING T7 NI (REERT 1 TI0 1= = T =TSt imyi ey moi < TN ABRNE 127713 e
| Relax. Gelay 1.000.seci.c:denuiDRCCURLE N1, 399.8529994 | Line broademing 0.5 Hz i s [ 4
! Pulse 45.0 degredt sizi 35 ! Power.A2 dB - - R - size 64835 gojvej’:w: Teve ey e P H sgj_vu;c?"tgcu Mo ey
Acq. time 1.304 sec-: - me .37 v continuously on {Total time 39 mimutes - M 25.0Cc / 298.1 K
width 25125.6 Hz | WALTZ-16 modulated : i ; | Operator: chem
| 1020 repetitioms PooMEneie e e H : CMereurv-4tt U I e | Mercury-400 “IITG-MMR®
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(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(4-bromophenyl)methanone (4e): "H NMR (CDCl;, 600 MHz)

NK-Abenz-16-1H

Current Data Parameters
HAME NK-Abenz-16-1H
1

EXENO
PROCNO 1

F2 ~ Acquisition Parameters
Date_ 20140523
Time 14.20
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
b 32768
SOLVENT cpel3
¥S 16
D5 2
O SWH 12019.230 Kz
FIDRES 0.366798 Hz
aQ 1.3631488 sec
N RG €5.24
DH 41.600 usec
DE 6.50 usec
\ OMe TE 299.2 K
D1 1.00000000 sec
S D0 1

mmm=mmme CHANNEL f] =wsmmsme=

SFO1 600.1737063 MHz
NUC1 1H

Bl 12.00 usec
PIW1 21.00000000 W
F2 - Processing parameters
s

SF 600.1700174 MHz
WD EM
SSB. 0

1B 0.30 Hz
GB 0

BC 1.00




(2-(Benzo|d]thiazol-2-yl)-5-methoxyphenyl)(4-bromophenyl)methanone (4e): 3C NMR (CDCl;, 150 MHz)

Abenz-16-13C
w O oaun M COCTANAANO A NO
™ o o W OO CMEAMANLNNN O ™Mo o
o o w w OO NN N - -~ w
— o - Al A A A A A A A A e - ~r~re~ w
Current Data Parameters
NRME NK-Abenz-16-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140523
Time 14.57
B INSTRUM spect
Br PROBHD 5 mm PABBO BB/
PULPROG zgpg30
b)) 32768
SOLVENT cocl3
NS 221
DS 2
SWE 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DH 13.867 usec
O DE 6.50 usec
TE 300.4 K
DL 2.00000000 sec
N D11 0.03000000 sec
N ™0 1
OMe CHANNEL £1
SFol 150.9279571 MHz
S NUCL 13
\ PL 10.50 usec
PLH1 95.00000000 W
HANNEL £2
SFO2 600.1724007 MEz
HuC2 1H
CPDERG[2 waltzl6
PCPD2 0.00 usec
PLW2 21.00000000 W
PLH12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
s1 16384
SF 150.9128414 MHz
WDH BM
ssB 0
LB 1.00 Bz
GB 0
’ PC 1.40
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(2-(Benzo|d]thiazol-2-yl)-5-butoxyphenyl)(phenyl)methanone (5a): '"H NMR (CDCl;, 400 MHz)

AB_123_MWAIN
expi  Etdin
SAMPLE DEC. & VT
date Aug 7 2014 dfrg 394,853
solvant CDC12 dn HL
flle exp  cpwr as
ACQUISITION [ ]
afrg 399 853 dm nan
in HI dmm &
at 1.%83 daf 240
np 23936 PROCESSING
Sw EiRE.0 wifilm O
T not uted proc t
hs a n not uged N
1pwr 57 N
(-] 7.9 werr
dL 1.900  wexp OBu
tof []  } S
nt 3z wnt
[ 9 az
alock
guin ROt used
;]
11 n
in "
dp ¥
DISPLAY
=p 8.2
wp 4986.1
vE 51
| 1 »
we 258
hzmm 15.82
is 1825.28
rfl 6.4
rfp
th 21
ing 199.000

Pl

12

S S S St 1 (/M N S A vt s Rt ARt Wit AR R A S f B S B S S S B B B B S S B B L L S A | T
11 10 9 a8 7 [ 5 L] 3 2 13
vt vy et
4854 13_8K.91 11.36 1436
7.52 S. 45,47 9.47 1
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(2-(Benzo|d]thiazol-2-yl)-5-butoxyphenyl)(phenyl)methanone (5a): 3C NMR (CDCl;, 100 MHz)

axpl
SPECIAL
date 2014 temp not used
solvent cpbci3 gain not used
file exp spin not used
ACQUISITION hst 0.008
1 25000.0 pwiO 18.600
at 1.199 alfa 20.000
n 59968 FLAGS P
1 13800 {1 n h
bs 32 in n
d1 0 dp y
nt 5000 hs nn
ct 1248 PROCESSING
TRANSMITTER 1b L.
tn ci3 fn not used
sfry 100.552 DISPLAY (@)
tof o sp -191.3
tpwr wp 20925.8 N
ou 8.667 rTl lﬂ?d?.: N\
DECOUPLER rfp 7764.
dn HL rp -66.3 OBU
dof 0 1p -270.0 S
dm yyy PLOT
dmm W WC 250 ~ J
dpwr 42 sc ]
daf 8300 vs 23
th 3
nm no ph
m e o=
352 R
[ ~ 2
R "~
e T )
L] 'L @GNt g0
o oy o - .u®
- @@ . [ BB
Spe G 8 oy D0 - S ‘T ~ w
CEEEE AR s 2 =
. a0 | (955 : : 2k
- R = In |l ) ® - S =
o a o ™ k‘\ @ -
- o » | L ] -
~ w - w
s ¢ 2 2 3 1 \
- -
| | J | | | J ., L | \ \ "
'_YII 1I||'|i|\l[r|||i L | ™rrryrrrrrouoj Lo | T T T T L L R III |'1_|_|_ll|'| ri_
200 180 160 140 120 100 a0 60 40 20 ppm
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axpl s2pul
SAMPLE

SPECTAL

date Augl 2014 temp not used
solvent Cocl3 gaim not used
file exp spim not usesd
ACHFISITION hst 3.008
w 6389, Pwib 19.708
at 1.9%8 alfa 20.080

np 255za FLAGS
fh not used n
bs 4 in n
Bl 1.e80 dp ¥
nt 32 hs nn

T PROCESSING

TRANSMITTER n.1g
tn H1 fn E5536

sfrg 3399.852 DISPLAY
tof 362.8 sp —-39.4
tpwr 57 wp 4937.2
5.850 rfl 795.0
DECOUPLER rtp 0
dn rp 110.6
dot 0 Ip ~¥5.6

dm nnn PLOT
dam L/ 250
dpwr 50 sc 0
dmf 15908 ws 34
th 13

nm  cdc  ph

S T v s
12 11 10

(2-(Benzo|d]thiazol-2-yl)-5-chlorophenyl)(phenyl)methanone (6a): "H NMR (CDCl;, 400 MHz)

pom e e

|
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expl s2pul

(2-(Benzo|d]thiazol-2-yl)-5-chlorophenyl)(phenyl)methanone (6a): *C NMR (CDCl;, 100 MHz)

SAMPLE SPECIAL
date Augz 2014 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwln 18.600
at 1.199 alfa 20.000
np 60270 FLAGS ( h
fo 13800 i1 n
bs 32 in n
d1 1.000 dp
nt 6000 hs nn
ct 1056 PROCESSING
TRANSMITTER 1b 2.00
tn Ci3 fn 65536 O
sfrg 100.554 DISPLAY
tof 1536.3 sp =-252.7
tpwr 51 wp 22913.4 N
W 8.30 rfl 8272.1 N
DECOUPLER rfp 7764.9 Cl
dn 1 rp -3.9
dof e 1p -461.5 S
dm vy PLOT
dem W wC 250 \ <
dpwr 4z sc [
mf 8300 vs 36
th 2
nm no ph
.o~
wo o
- @
~o
~ ")z
LN
Ly
p
~
253
Ta® m"z:
i e afdNsNaon
SpnefaandaTY
- e e - :u:w
- o imme R
SgRslnng )]
w T = -
" ~ = | | - =
= o L
- o - S
- + by i
wn
2 : \”\[ ‘ {
-' i
L i
— ” N S JJU”“L. - - - "
LB LA LI P L e e B e B T o T B e e T T T T | (L o R e
220 200 180 160 140 120 100 80 60 40 20 ppm
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Phenyl(2-(pyridin-2-yl)phenyl)methanone (7a): 'TH NMR (CDCl;, 600 MHz)

Current Data Parameters
NAME NK-ZPPA~1RE-1H

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140422
Time 11.14
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zg30

TD 32768
SOLVENT €pcl3

NS 16

DS 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 49.35

D 41.600 usec
DE 6.50 usec
TE 303.5 K

D1 1.00000000 sec
TDO 1
mmmemmm=s CHANNEL f] ====== -
SFOL1 €00.1737063 MHz
NUC1 1H

Pl 12,00 usec
PLH1 21.00000000 W
F2 - Processing parameters
sI

SF 600.1700167 MHz
WOW EM

ssB 0

La 0.30 Hz
GB 0

PC 1.00

10 9

MR T T T T

AR R

PPm
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Phenyl(2-(pyridin-2-yl)phenyl)methanone (7a): *C NMR (CDCl;, 100 MHz)

o O . B T T O T, | v @ m o~ n - - o o o

o ® ~ ® 0 v A A O ~ @ -~ o @ ™ n m o

- o A~ WO NN v w N O ™M o o~ L Y

© AR NBBND A ® oo e e

an N T M mM®m®™m®m©M L B B ™M o~ ~ oo~

T QK""” i

BB
I\|IIIi|lr[T|I\II|lIII[l\\\lr\IIJII]II|III|KIII|II\l]Vlll|I|\I}I\IIITIII]IIIIIIlI[TTT[\I]?1||\llIIV|!I|lII||II!\'\I1Ir\llr;ll
220 200 180 160 140 120 100 80 60 40 20 0 ppm

PULSE {OBSERVE C13, 100.5425847 | BATA PROCESSING | HK_2PPA1_Re_13C

SEQUENCE
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.304 sec
Width 25125.6 Hx
2000 repetitions

| DECOUPLE H1, 399.8529994
| Power 42 dB
continuously on

| WALTZ-16 modulated

{ Line broadening 0.5 Hx
{ FT size 65536
i Total time 76 minutes

{ Solvent: cdcl3

: Temp. 25.0 € / 29821 K
| Operator: chem

| #ile: NK_2PPAl_Re 13C
:nrmu:y-‘on "IITG-NMR"
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NK-2PPA-38-1H

Me

(2-(Pyridin-2-yl)phenyl)(p-tolyl)methanone (7b): 'H NMR (CDCl;, 600 MHz)

ppm

Current Data Parameters
NAME NK-2PPA-38-1H
EXPNO 1

EROCNO 1

F2 - Acquisition Parameters
Date_ 20140829
Time 10.46
INSTRUM spact
PROBHD S mm PABBO BB/
PULEROG 2930

™ 32768
SOLVENT €pcl3

NS 16

bs 2

SHH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.363148B8 sec
RG 49.39

DH 41.600 usec
DE 6.50 usec
TE 298.6 K

D1 1.00000000 sec
DO 1
........ HANNEL f1 =mmmmem=
sFol €00.1737063 MHz
NUCL

38 12.00 usec
PLWL 21.00000000 W

F2 - Processing pazameters
S1

16384
SF 600.1700160 MHz
WDW M
558 0
LB 0.30 Hz
GB o
BC 1.00

44



(2-(Pyridin-2-yl)phenyl)(p-tolyl)methanone (7b): 3C NMR (CDCl;, 100 MHz)

[
_N
0]
i - ® & N M4~ W MO VN NN YO o O~ -
" m O ® N NSO ™MmODRNNT n m = n
L) - o™ N @€ M 8O N N AN n N o "~
° = aa CNOCARRRNE ® BN s e e o
O O a a3 a233333a3saaasn e N
Me \\\j //
! | J | JJ “ |
1T]jr|['l|ll||IIl|lIll|r|7|]||l|]|Ill]lll|]lIII‘IIII|IIIIIIIll||][]'[lllI|Illll|Illllllll'llll'lll‘ll’llll[llll'IIII'IIIIIIIII||I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQUENCE :m C13, 100.54255% DATA PROCESSING §n-zrn-3l-nc
Relax. delay 1.000 sec ucoum H1l, 399.852999%4 Line broadening 0.5 Ns !
Pulse 45.0 degrees i Power 42 dB ¥T size 63536 i Solvent: cdcll
Acq. time 1.304 sec continuocusly oo Total time 59 minmutes m, 25.0C / 298.1 K
wWidth 25125.6 Hs | WALTE-16 modulated | operators chem
1530 repetitions H | #4le: WK-2PPA-38-13C
; | Nercury-400 *IITG-WMR"




(4-Methoxyphenyl)(2-(pyridin-2-yl)phenyl)methanone (7¢): '"H NMR (CDCl;, 600 MHz)

NK-2-PPA-17-R-1H

| r~ o
@© o
N ~ o
— . . Current Data Parameters
O ™ o HAME HK-2-PPA-17-R-1H
EXPNO 1
PROCHO 1
F2 - Acquisition Parameters
Date_ 20140828
Time 11.08
INSTROM spect.
PROBHD S mm PABBO BB/
PULPROG zg30
OMe ™D 32768
SOLVENT cocl3
NS 16
DS

2
SWH 12019.230 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG 27.82 .
oW 41.600 usec
DE 6.50 usec
TE 298.7 K
D1 1.00000000 sec
TDO 1
s CHANNEL f1 mmmmmmme
SFol 600.1737063 MHz
NOC1 1H

P1 12.00 usec
PLWL 21.00000000 W

F2 - Processing parameters
16384

L
SF 600.1700131 MHz
WOW M
SsB o
LB 0,30 Hz
GB ]
BC 1.00

10 9 8



(4-Methoxyphenyl)(2-(pyridin-2-yl)phenyl)methanone (7¢): 1*C NMR (CDCl;, 100 MHz)

197.212
163.225
157.291
149.368
139.919
139.713
136.403
132,163
130,973
130.157
129.226
129,008
128.571
123,209
122.118

531
77.543
77.230
76.910
55.548

@)
%

—113

/
-
-

| | IJ H )

L L LA L L B BRI BB B L L L L L L L LA B [!lplll\'IIYI|v|JI|IfT|‘lJ!I|1III]|III||||I|II4||IlII|II

220 200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQURNCE | OBSERVE C13, 100.5425847 | DATA PROCESSTNG : NK-2PPA-17Re-13C
Relax. delay 1.000 sec | DECOUPLE H1, 399.8529994 j Line broadening 0.5 Hz %
Pulse 45.0 degrees : Power 42 dB | FT size 65536 ; | Solvent: cdel3
Acqg. time 1.304 sec continucusly on i Total time 2.4 hours | Temp. 25.0 ¢ / 258.1 K
Width 25125.6 Hx ; WALTZ-16 modulated ; ; | Operator: chem

3740 repetitions i i | File: NK-2PPA-17Re-13C
{ H i | Mercury-400 “IITG-MMR®




(4-Chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone (7d): '"H NMR (CDCl;, 600 MHz)

NK-2PPA-3-1H

| Current Data Paramaters

HAME NK-2PPA-3-1H
N EXPRO 1
/

O PROCNO 1

F2 - Acquisition Parameters
Date_ 20140507

Time 10.42
INSTROM Fpect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™D 32768
SOLVENT (o o k]
us 16
cl :

2
SWH 12019.230 Hz
FIDRES 0.366798 Hz

A 1.3631488 sec
RG 27.82

™ 41.600 nsec
DE 6.50 usec
TE 299,

D1 1.00000000 sec
™0 1
Pl 1y Ge—
SFO1 600.1737063 MHz
KUC1 1H

P1 12.00 usec
PLH1 21.00000000 W

FZ - Processing parameters
ST

SF 600.1700146 MHz
WD 1

ssB °

1B 0.30 Hz
GB [

BC 1.00

T AAREAS | T

10 9 8 7

et

]
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(4-Chlorophenyl)(2-(pyridin-2-yl)phenyl)methanone (7d): 3C NMR (CDCl;, 150 MHz)

NK-2PPA-3-13C
w

HINNMOTO~OC- T TN
o N oW W = ~= oo - 0~
~ CARNBOOOOND®® NN =ae
i NFOONOOOONNNNNN ~r- -
— A A A A A A A A A A ~e~
e \
[
N o
T T T T T T T T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S0 40 30 20 ppm

Current Data Parameters

NAME NK-2PPA~3-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140507

Time 10.49
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 32768
SOLVENT . CDC13

NS 29

DS 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 300.1 K
Dl 2.00000000 sec
D1l 0.03000000 sec
TDO 1
======== CHANNEL f]l ========
SFOl1 150.9279571 MHz
NUC1 13c

Pl 10.50 usec
PLW1 95.00000000 W
s======= CHANNEL f2 ========
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
SI 16384

SF 150.9128522 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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(4-Bromophenyl)(2-(pyridin-2-yl)phenyl)methanone (7¢): '"H NMR (CDCl;, 600 MHz)

NK-2PPA-13 1H

Current Data Parameters
NAME NK-2PPA-13_1H
EXENO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20140520
Time 14.22
\ INSTRUM spect
PROBHD & mm PABBO BB/
PULPROG 2930
b 32768
_ N SOLVENT cocls
NS (3
O DS 2
SHH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 27.82
oW 41.600 usec
DE 6.50 usec
T 293.1 K
01 1.00000000 sec
Br 00 1
L e CHANNEL f1 =esmasc=
sFOL 600.1737063 MHz
NuC1 1
21 12.00 usec
LWL 21.00000000 W

F2 - Processing parameters
SI a4

SF 600.1700148 MHz
WDW EM
558 L]

L8 0.30 Hz
GB 0

PC 1.00

M N N B

Ty T T T IERRRERRE

10 9 8 6 5 4 3 2 1 ppm

A BRI A R T MR

4
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(4-Bromophenyl)(2-(pyridin-2-yl)phenyl)methanone (7¢): *C NMR (CDCl;, 150 MHz)

2PPA-13_13C

WE-2PPA-13_13C
1
1

-] NNO~EHDNADNNNOMMD

o~ N ANHOVSAINHD I~ FON :gg

- WO DVACORD O~ NN o

o W OO NNNNNN ~e~

— A At A A A A A A A A ~e~ Current Data Parameters

é
\
<
i

Date_
Time
INSTROM
PROBED 5 mm PABBO BB/
PULPROG 0
™ 32768
SOLVENT 3
NS 55
bs 2
AN suH 36057.691 Hr
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG . 2
N oW 13.867 usec
e DE 6.50 usec
O ™ 299.8 K
D1 2.00000000 sec
DiL 0.03000000 sec
1
e CHANNEL f1 s
sFol 150.9279571 MHz
wuc1 13C
143 10.50 usec
PLWL 95.00000000 ¥
Br [ T —
SFO2 600.1724007 NHz
CPDPRG(2 waltzlé
PCP) 70.00 usec
PLN2 - 0001 w
PLM12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing paramsters
ST 384
SF 150.9128449 MHz
e L
s5B 0
LB 1.00 Hz
B 0
PC 1.40

Ll T T Ll T 1 L] L] T T 1 T T
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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(3-Nitrophenyl)(2-(pyridin-2-yl)phenyl)methanone (7f): '"H NMR (CDCl;, 600 MHz)

NK-2PPA-6-1H

Current Data Parameters
HAME HE-2PPA-6-1H
1

| EXPNO
PROCNO 1
= N F2 - Acquisition Parameters
O Date_ 20140425
Time 10.21

NO o

2 PULPROG 2g30
T 32768
SOLVENT cDCl3
NS 16
2
SWH 12019.230 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 27.82

oW 41.600 usec

DE 6.50 usec

TE 301.3 K

D1 1.00000000 sec

DO 1
CHANNEL f1

SFO1 600.1737063 MHz

NUC1 1H

2 12.00 usec

PLW1 21.00000000 W

F2 - Processing parameters
16384

SF 600.1700147 MHZ
WDW EM
SSB L]

1B 0.30 Hz
GB o

BC 1.00

e ,
8 7

828#&%&3FFH

i ] o B i O B




(3-Nitrophenyl)(2-(pyridin-2-yl)phenyl)methanone (7f): *C NMR (CDCl;, 150 MHz)

NK-2PPA-6-13C

o HDONEADNMOMO OO N

~ CDACHFMAVOMNIME TN mmg
. © e e e 4w oss RN IR o
w WOONDVWTHANNDOMI NN R
o FLELTOOMOOONNNNNNN ~r~e~
- A A A A e e A A ~~~

fﬁ
y
\
<

Current Data Parameters
NAME NK-2PPA-6-13C
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140425
Time 10.32
INSTRUM spect
X PROBHD 5 mm PABBO BB/
PULPROG zgpg30
N 327gg
SOLVENT cDC
= O NS 342
DS 2
SWH 36057.691 Hz
NO FIDRES 1.100393 Hz
2 AQ 0.4543829 sec
RG 65.24
oW 13.867 usec
DE 6.50 usec
TE 2.2 K
Dl 2.00000000 sec
D11 0.03000000 sec
DO 1
£l
SFOL 150.9279571 MHz
NUCl 13¢
Pl 10.50 usec
PLW1 95.00000000 W
CHANNEL £2
SFO2 600.1724007 MHz
1H
CPDPRG[2 waltzl6
PCPD2 -00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999
F2 - Processing parameters
sI . 16384
SF 150.9128415 MHz
WDW
SSB 0
1B 1.00 Hz
GB 0
BC 1.40

T T T T T T T T

T T T T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



(5-Methyl-2-(pyridin-2-yl)phenyl)(phenyl)methanone (8a): '"H NMR (CDCl;, 600 MHz)

NK-22PPA-2_1H

Me

Current Data Parameters
NAME NK-22PPA-2_1H
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters
Date_ 0416
Time 11.37
INSTRUM spect
PROBHD 5 mm PABBO BB/
POLPROG 2930

™ 32768
SOLVENT €DCl3

NS 16

DS 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 27.82

Ll 41.600 usec
DE 6.50 usec
TE 301.3 K

Dl 1.00000000 sec
TDO 1
=w=mmmmus CHANNEL f1 =emmsss=
SFO1 600.1737063 MHz
NUC1 1H

PL 12.00 usec
PLW1 21.00000000 W

F2 - Processing parameters
S1 16384

SF 600.1700162 MHz
WO EM
SsB [

LB 0.30 Hz
GB o

BC 1.00

a-
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(5-Methyl-2-(pyridin-2-yl)phenyl)(phenyl)methanone (8a): 3C NMR (CDCl;, 150 MHz)

22PPA-2 13C
o C ONNAANOMN~ONT~O
© ® OREHAMMOMN~AN® Mo o~
. PR B i S dhd +NO ™
@ W NNTDOONHNANDDON R -
a N FTMMMOMOMEINNNNNN ™~~~ —
— H oA A A A A A A o ~~ e~ o
Current Data Parameters
AME NK-22PPA-2_13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 140416
Time 11.45
INSTRUM spect.
AN PROBED 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDCl3
_N g o
o SWH 36057.691 Hz
FIDRES 1.100393 Hz
20 0.4543825 sec
RG 65,24
DH 13.867 usec
DE 6.50 usec
TE 302.3 K
D1 2.00000000 sec
D1l 0.03000000 sec
DO 1
CHANNEL f£1
SFOL 150.9279571 MHz
Me Nuc1 13¢
Pl 10.50 usec
PLWL 95.00000000 W
CHANNEL £2
SFO2 600.1724007 MHz
KUC2 1
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLWZ2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
SI 16384

SF 150.9128436 MHz
WDW EM

SSB ]

LB 1.00 Hz
GB 0

BC 1.40

T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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(4-Chlorophenyl)(5-methyl-2-(pyridin-2-yl)phenyl)methanone (8d): '"H NMR (CDCl;, 600 MHz)

NK-22PPA-4-1H

Current Data Parameters
NAME NK-22PPA-4-1H
1

EXPNO
EROCHO 1
2 - Acquisition Parameters
Date_ 20140501
Time 11.00
INSTRUM 3pect
PROBHD 5 mm PABBO BB/
PULPROG 230
( ™ 32768
AN SOLVENT cbel3
NS 16
s 2
sWm 12019.230 Kz
N FIDRES 0.366798 Hz
= a0 1.3631488 sac
O RS 27.82
o™ 41,600 usec
DE 6.50 usec
TE 300.6 K
b1 1.00000000 sec
™0 1
L A —
sFoL 600.1737063 MHz
NUCL 10
Cl P1 12.00 usec
PLNL 21.00000000 W
Me F2 - Processing parameters
J sT 16384
sF 600.1700100 iz
wom Y
ssB [
18 0.30 Hz
GB o
BC 1.00

10 9 8 7 6 5 4 3 2 1 ppm



(4-Chlorophenyl)(5-methyl-2-(pyridin-2-yl)phenyl)methanone (8d): *C NMR (CDCl;, 150 MHz)

22PPA-4-13C

& SH8RIEERINSIRN =ng 2
5 CReEREEsH283Y R o
— e ke ke R R R R R Rl ekl ~r~ - o~
ANV \%
|
(0]
Me
| |
T T T T T I | | T T
200 180 160 140 120 100 80 60 20 0 ppm

Current Data Parameters

NAME NK-22PPA-4-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140501

Time 11.06
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 25

Ds 2

SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24

DW 13.867 usec
DE 6.50 usec
TE 300.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ===s====
SFO1 150.9279571 MHz
NUC1 13C

Pl 10.50 usec
PLW1 95.00000000 W
======== CHANNEL f2 ========
SF02 600.1724007 MHz
NUC2 1H
CPDPRG([2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 w
PLW12 0.61714000 W
PLW13 0.30239999 W

F2 - Processing parameters
SsI + 16384

SF 150.9128543 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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(4-Bromophenyl)(5-methyl-2-(pyridin-2-yl)phenyl)methanone (8¢): 'H NMR (CDCl;, 600 MHz)

NK_22PPA-11_1H

Current Data Paramaters
AN MAME  NK_22PPA-11_1R
EXPNO 1
PROCNO 1
e N F2 - Acquisition Paramsters
O Date_ 20140516
Time ]
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG 30
™ 32768
SOLVENT cpel3
NS 16
s 2
s 12019.230 Hz
Br FIDRES 0.366750 Hz
AQ 1.3631488 sec
RG 65.24
M e oW 41.600 usec
DE 6.50 usec
TE 299.9 K
oL 1.00000000 sec
™0 1
e CHANNEL f1 mewwwmm
sFo1 600.1737063 MHz
NuC1 1H
23 12.00 usec
PLNL 21.00000000 W
F2 - Processing parameters
sI 16384
SF 600.1700148 MHz
oW ™
558 0
3 0.30 Hz
6B 0
EC 1.00

[aana T T SRS RAARRSRAS IRRARAAREAS LA T T T T T T ) RARARE R R  BARBARARR ]

I

1 10 9 8 7
ey
olloiNI~INIoIo



(4-Bromophenyl)(5-methyl-2-(pyridin-2-yl)phenyl)methanone (8¢): 1*C NMR (CDCl;, 150 MHz)

NK_22PPA-11_13C

.55

197

Me

Br

|

|

77.44
77.23
77.02

<

21.36

PROCNO

Dai —
Time
INSTRIM
PROBHD
PULPROG
™
SOLVENT

SFO2

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
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T

80

T
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T
50

T
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T
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(5-Methyl-2-(pyridin-2-yl)phenyl)(3-nitrophenyl)methanone (8f): "H NMR (CDCl;, 600 MHz)

NK-22PPA-7-1H

Current Data Parameters

“ N O HAME WK-22PPA-7-1H
EXENO 1
PROCHO 1

N02 F2 - Acquisition Parameters

Date_ 20140425
Time 11.32
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
TD 32768
SOLVENT €pe13
NS 16
DS 2

Me sWH 12019,230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG €5.24
oW 41.600 usec
DE 6.50 usec
TE 301.5 K
D1 1.00000000 sec
DO 1
e L A ——
SFOl 600.1737063 MHz
RUC1 1R
P1 12.00 usec
PLNL 21.00000000 W
F2 - Processing parameters
sI
SF 600.1700148 MHz
WM -]
538 o
LB 0.30 Hz
GB 0
PC 1.00

Jn\___,_h 1
RaBARSERA T T T A T T T T | IR R T 1




(5-Methyl-2-(pyridin-2-yl)phenyl)(3-nitrophenyl)methanone (8f): 3C NMR (CDCl;, 150 MHz)

NK-22PPA-7-13C

195.96

NO,

Me

Ll

77.44
77.23
77.01

<

21.37

Current Data Parameters
RAME NK-22PPA-7-13C
EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140425

Time 11.41

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG 2gpg30

™D 32768

SOLVENT cDpCl3

NS 322

Ds 2

SWH 36057.691 Hz

FIDRES 1.100393 Hz

AQ 0.4543829 sec

RG 65.24

D 13.867 usec

DE 6.50 usec

TE 301.9 K

Dl 2.00000000 sec

D11 0.03000000 sec

D0 1

mm=====x CHANNEL fl =====mm=

SFO1 150.9279571 MHz

NUC1 13¢

P1 10.50 usec

PLW1 95.00000000 W
CHANNEL f£2 -

SFO2 600.1724007 MHz

Nuc2 1H

CPDPRG[2 waltzlé

PCPD2 70.00 usec

PLW2 21.00000000 W

PLW12 0.61714000 W

PLW13 0.30239999 W

F2 - Processing parameters

s1 16384

SF 150.9128375 MHz

WDW EM

SSB o

LB 1.00 Hz

GB o

PC 1.40

T T T
210 200 190

T
180

T T T T T T
160 150 140 130 120 110

T
80

20

Ppm
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(5-Methyl-2-(pyridin-2-yl)phenyl)(naphthalen-2-yl)methanone (8g): '"H NMR (CDCl;, 600 MHz)

NK-22PPA-8-RE_1H

Current Data Parameters
NAME

NK-22PPA-8-RE_1H
EXPHO 1
PROCNO 1
AN F2 - Acquisition Parameters
Date_ 20140513
Time 14.01
INSTRUM spect
_ N PROBHD 5 mm PABBO BB/
PULPROG
O ™ 32768
SOLVENT c€pcll
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631488 sec
RG 113
DW 41.600 usec
DE 6.50 usec
T 299.3 K
D1 1.00000000 sec
DO 1
Me ======== CHANNEL fl ===s=w=s
SFOL €00.1737063 HHz
1
PL 12.00 usec
PLH1 21.00000000 W
F2 - Processing parameters
sI 16384
SF 600,.1700148 MHz
WOW B
SSB 0
LB 0.30 Hz
GB 0
PC 1.00

| | |

IBARRESARES T N AR AR IR R [T [T | R [T T (RARARREEA 1

11 10 9 8 7 6 5 4 3 2 1 0 ppm




(5-Methyl-2-(pyridin-2-yl)phenyl)(naphthalen-2-yl)methanone (8g): 3C NMR (CDCl;, 150 MHz)

NK-22PPA-8-RE_13C

a MUOMOHANEOMO@EO~ OVN =W

w OADOOTOMTNANWOTN ©WNN N O E‘ms o

@ CONOCLONNAANOO@DEO ~OWH N -‘“-- .

o WTMOOOEOMEOEOCMNNNON NN NN Il —

- v—iv—lo—lv—‘ﬁv—‘v—‘rﬂv—‘v—lr‘v—lv—lﬂﬁwﬁ ~r - o~
Current Data Pazameters
NAME NK-22PPA-B-RE_13C
EXPNO I
PROCNO 1
F2 - Acquisition Parameters
pate_ 20140513
Time 14.11
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 30
TD 32768
SOLVENT cpeld
NS 400
DS 2
SHH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG €5.24
bW 13.867 usec
oE 6.50 usec
6 .
01 2.00000000 sec
b1l 0.03000000 sec
D0 1
———————— CHANNEL f1 msmsmssss
sFo1 150.8279571 MHz
NucL 13¢
PL 10.50 usec
PLHL 95.00000000 W
====m==s CHANNEL f2 ——
sFOZ 600.1724007 MHz
NUCZ 14
CPDPRG[2Z waltzl6
BCPDZ 70.00 usec
PLW2 21.00000000 W
PLW1Z 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
s1
SF 150.9128348 MHz
WOH EM
sse o
13 1.00 Hz
GB 0
EC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Benzo[/#]quinolin-10-yl(phenyl)methanone (9a): 'TH NMR (CDCl;, 600 MHz)

NK-BQA-24_1H

Current Data Parameters
NAME

MK-BQA-24_1H
EXPHO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140715
T. 13.47
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
™ 32768
SOLVENT €DCcl3
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
AQ 1.3631486 sec
RG 27.82
oW 41.600 usec
DE 6.50 usec
TE 300.5 K
Dl 1.00000000 sec
TDO 1
smmmmawm CHANNEL f] ==—mmu==
SFol 600.1737063 MHz
NUC1 1H
Pl 12.00 usec
PLM1 21.00000000 W
F2 - Processing parameters
sI
SF 600.1700148 MHz
WDW
SSB 0
LB 0.30 Hz
GB 0
EC 1.00

rr (R T HA B A T | AR [T T | AR T T aa|

: : :
1 10 9 8 7 6 5 4 3 2 1 ppm

o <Ol ™ o
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Benzo[/#]quinolin-10-yl(phenyl)methanone (9a): 3C NMR (CDCl;, 150 MHz)

BOA-24_13C

198.74

|

N FNMOODNOM M~
NDTALTODMADNDD A N®
CTRONM AN D O~~~ 00
THOMOO O NN NN NN NN
R R R R R R I I I IR QRN RV R

S

A

77.44
77.23
77.02

<

Current Data Parameters
NAME

NK-BQA-24_13C

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 0140715
Time 13.54
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT cncl3
NS 126
DS 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
RQ 0.4543829 sec
RG 65.24
DH 13.867 usec
DE 6.50 usec
TE 300.9 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1

== CHANNEL fl =
SFOl 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
======== CHANNEL f2 ===
SFO2 600.1724007
NUC2 1H
CPDPRG [2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999% W
F2 - Processing parameters
SI 16384
SF 150.9128457 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40

T T T
210 200 190

T T T T T
160 150 140 130 120 110

T T T
100 90 80

T T T T
20 10 0 ppm
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Benzo[/#]quinolin-10-yl(4-chlorophenyl)methanone (9d): "TH NMR (CDCl;, 600 MHz)

NK_BQA-26-1H

Current Data Parameters
NAME

-26-1H

EXPHO 1
PROCNO 1

F2 - Acquisition Paramaters
Date_ 20140718

ine 16.18
TRSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930

™ 32768
SOLVENT cbcl3

HS . 18

[ 2

SWH 12019.230 Hz
FIDRES 0.366798 Hz
A0 1.3631488 sec
RG 25.04

W 41.600 usec
DE 6.50 usec
TE 300.0 K
D1 1.00000000 sec
TDO 1
mmmmmm== CHANNEL f1 mmmmmmes
SFO1 600.1737063 MHz
NUC1 1H

Pl 12.00 usec
PLW1 21.00000000 W
F2 - Processing parameters
ST 16384

SF 600.1700240 MHz
WDW B

558 o

LB 0.30 Hz
GB [

BC 1.00

~—A
r T T T T T T T AR RS A RE R B RARRRRRAR IRAARRRRRS  RRAARRRRA AR R 1
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Benzo[/#]quinolin-10-yl(4-chlorophenyl)methanone (9d): 3C NMR (CDCl;, 150 MHz)

NK_BQA-26-13C

197.41

147.18
144.60
138.49

138.00

137.95
135.53
133.97
130.12

129.37

128.55
127.93

©
]
o
o~
-

127.17

126.52
126.35
121.91

77.44
77.23
77.01

Current Data Parameters
NAME NK_BOA

-26-13C
\\t§:\§J EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140718
Time 16.25
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 32768
SOLVENT cDCl3
Ns 122
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 4543829 sec
RG 65.24
™ 13.867 usec
DE 6.50 usec
TE 300.4 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
CHANNEL f1
SFOL 150.9279571 MHz
NUC1 13c
PL 10.50 usec
PLW1 95.00000000 W
CHANNEL £2 -
SFO2 600.1724007 MHz
HNUC2 IH
CEDPRG([2 waltzlé
PCPDZ .00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.30239999 W
F2 - Processing parameters
sI 16384
SF 150.9128484 MHz
WDW EM
558 0
1B 1.00 Hz
GB 0
| PC 1.40
I T T 1 T T T T T 1 1 T T T T T T T T T T T
210 200 1% 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 =10 ppm
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(5-Methyl-2-(3-(p-tolyl)quinoxalin-2-yl)phenyl)(phenyl)methanone (10a): '"H NMR (CDCl;, 400 MHz)

expl s2pul
SAMPLE SPECIAL
date Jul 21 2014 ‘temp not used
solvent CDC13 pgain not used
file exp spin not used
ACQUISITION hst o.ooa
Sw 6383.8 pwiD 18.700
at 1.998 alfa 20.000
np 25528 FLAGS
b not used {1 n
bs 4 in n
di 1.000 dp
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER b 0.1
tn H| Tn 65536
sfrg 399,853 DISPLAY
tof 362.8 sp -88.7
tpwr 57 wp 5029.8
w 9.85 rfl a02.2
DECOUPLER rip 0
dn Ci13 rp 103.9
dof 1p -80.9
dm nnn PLOT
dmm € we 250
dpwr S0 sc L]
daf 15900 wvs a0

th L]
nm cdc ph

pzd pzd
S

Me

Me |

| ;‘nd |

! \
L WK .

T

12 11

10

Wiy i
4.42 10.98.68484
4.15 5.037.588.50
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SSAB_68_13C
expl - stdl3c

SAMPLE
date Aug 8 2014
solvent cocl3
Tile exp
ACQUISITION
- 25000.0
at 1.189
np 59968
b 13800
bs 3z
di o
nt 6000
ct 1568
TRANSMITTER
tn c13
sfrg 100.552
tof 0
tpwr 61
B8.667
DECOUPLER
dn H
dof 0
dm vyy
dmm
dpwr 42
dmf 28900
=
~
w
™
@
-
|
|

SPECIAL
] not used
gain not used
spin not wsed
hst 0 8
pwit 18
alfa 20.000
FLAGS
11
in n
dp
hs n
PROCESSING
1b 1.00
fn not used
DISPLAY
sp = .4
wp 22240.4
rfl 10757.8
rfp 7764.9
p -73.4
1p =27e.0
PLOT
wC
sc (]
Vs 41
th i

nm no ph

~—181.292

—153.744
J--183.502

Me

Me

—127.754

- o e

140

77.54%
T.z30
—76.911

~-21.311

CF1.08F T

S ——

20

(5-Methyl-2-(3-(p-tolyl)quinoxalin-2-yl)phenyl)(phenyl)methanone (10a): 3C NMR (CDCl;, 100 MHz)

ppm
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(4-Chlorophenyl)(5-methyl-2-(3-(p-tolyl)quinoxalin-2-yl)phenyl)methanone (10d): '"H NMR (CDCl;, 400 MHz)

Me
0]
N
AN
@ ~
" O
Me
B
T ] T T T T l T T T T I I | T T T T I T T T t T T T T [ T T T T I T J T T T T | T T T T I L
11 10 9 7 6 L 4 3 2 1
I
2% 98 uopege

PpPm

N AN
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(4-Chlorophenyl)(5-methyl-2-(3-(p-tolyl)quinoxalin-2-yl)phenyl)methanone (10d): *C NMR (CDCl;, 150 MHz)

NK-QA-22-13C

00
23
54
2

@ o~

o W - M
..................... RN R -

1 MOAADODBDNALORAARNS @ ~ . L.

>* DWBTTMOMOENIOME PN NN N O =~ -

— R R e e R R R B B e i o b il o el ~~ o~ 3N

/
é
\

Current Data Parameters
WE-QA-22-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Paramsters
Date_ 20140709
Tima 13.34
1
PROBHD S mm PARBO BB/
PULPROG 2gp930
C| ™ 32768
SOLVENT crc13
[ 96

DS 2
o 36057.691 Hz
FIDRES 1.100393 Hz
M 0.4543829 sec
B €5.24
o 13.867 usec
D& 6.50 usec
™ 300.7 K
DL 2.00000000 38c
D11 0.03000000 sec
™0 1
e CHANNEL f1 smmsme
e sFO1 150.9279571 MMz
o 5

10.50 usec
95.00000000 W

——e CHANMEL £2 mmmmemmm
SPO2 600.1724007 MMz
NS mucz M
ceoPRG(2 waltz16
PCPD2 70.00 ussc
21wz 21.00000000 W
= PLM12 0.61714000 w
N O PLW13 0.30239999 w

EZ - Brocessing parameters
16384

sF 150.9128372 Mz
i B
ssp 0

Me s 1.00 Hz
a8 0
R 1.40

| T ) J

T T e

T T T ™ LA M | T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm
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Phenyl(2-(pyridin-2-yloxy)phenyl)methanone (11a): 'H NMR (CDCl;, 400 MHz)

il -

LR I T T 7T [ LI B B I T T 17T I L I T r T [ LI B I L B B | | L B | I T 1T I T T J LU B I LA [ T 1T I LI B B | I LI I_I
13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1
Porma ey pem
233%33 3 3
CaEIET e e
N
PULSE SEQUENCE ‘oum H1, 399.8509638 Ema PROCESSING

Relax. delay 1.000 sec :
Pulse 45.0 degrees i | Bolvent: edel3
Acqg. time 2.561 sec ; i : I Temp. 25.0 C / 298.1 X
width 6398.0 Hx : : i | Operator: chem
32 repetitions : ! | | File: NX_PhEA_35_1H

: : | Mercury-400 *IITG-m@=

i | NE_PhEA_35_1H
i FT size 32768 :
i Total time 1 minutes




Phenyl(2-(pyridin-2-yloxy)phenyl)methanone (11a): 1*C NMR (CDCl;, 100 MHz)

- N O Y AW * e w0 - - o o
3 SESS833 885383 2 $52
s 458585 sssssse o £EE
- L I B B I ) R B B I I ] Ll k
(LT J
\\\x |
S
W
o |
i l
[ J — | "
Il|[Vll|II||[IIi|lIIIPyI[1lIIIII]IIIl]flll|IllTIIllli\llIil!!'][III|I|'|J|F1]I[’II[|IIVIF_IIIl|lTIIEI[I'l|IIiV'!I\l[IIIIIIIII|1I
220 200 180 160 140 120 100 80 60 40 20 0 ppm
{OBSERVE C13, 100.3423301 | DATA PROCESSTNG

PULSE SEQUENCE
Reslax. delay 1.000 sec
Pulse 45.0 degress
Acqg. time 1.304 sec
width 25125.€ Nx
390 repetitions

| DRCOUPLE H1, 399.8529394
i Power 42 4B

| ceatimucusly oa

i WALTZ-16 modulated

| Line brosdeming 0.5 Hx
iFT size 65536
{Total time 14 minutes

| NK-PhEA-35-13C

| Solvent: edell

| Temp. 25.0 C / 298.1 X

| Oparator: chem

| 7ile: NK-PREA-35-13C
i Meroury-400 *IITG-MMR®

e
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(5-Methoxy-2-(pyridin-2-yloxy)phenyl)(phenyl)methanone (12a): "H NMR (CDCl;, 400 MHz)

s
Ol\
N~
MeO

PULSE SEQUENCE
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.561 gec
Width 6398.0 BHx
32 repetitione

I
8 7 6
Y wWuyw gy
.92 2.141.05 0.99
1.89 2.12.96 0.83
H1, 399.8509606 DATA PROCESSING

PT size 32768
Total time 1 minutes

NX_PhEA 3111

Solvent: cdcl3

Temp. 25.0 C / 298.1 K
Operator: chem

File: NK_PhEA 31_L 1H
Mercury-400 *“IITG-NMR*
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(5-Methoxy-2-(pyridin-2-yloxy)phenyl)(phenyl)methanone (12a): 3C NMR (CDCl;, 100 MHz)

n R E N R RN RN RS oo~ ®
w NN M Mmoo MmN O ® O WM ® n m w
~ P EEEEEEEEEEERRE R w oA E (@)
w MO EBARNN R D e D O e - e e w X
- P A R EEEEEEERE R e~ "
I (NSRS PP \
| ]
7T _
\l\\\\g\:\ i r
T l \.:'I\ﬁ (1 \Meo
\ o ‘

I }.[ JH j[J I .

Il|l\Vllvl[v]l\\Ill\Il[l[\l‘llll[l\\|[1'l\4|IIIII|I1I}VII¥!IIVI‘\llll\lll|!l|||llll[l\\\IIIIi]llI|r(IY||FII\IIIVI‘III\II\II|IT
220 200 180 160 140 120 100 80 60 40 20 0 ppm

PULSE SEQUENCE OBSERVE €13, 100.5425840 | DATA PROCESSING i ' | NEK_PhEA_31_L-13C —‘

Relax. delay 1.000 sec DECOUPLE H1, 399.8529994 | Line broadening 0.5 Exz 3’

Pulse 45.0 degrees - Power 42 4B i FT size 65536 ! ' Solvent: cdel3

Acq. time 1.304 sec ' continucusly on i Total time 41 minutes : Temp. 25.0 C / 2981 K

wWideh 25125.6 Hx WALTZ-16 modulated : ' Operator: chem

1070 repetitions : ] i File: NK_PhEA 31 L-13¢C
; Mercury-400 “IITG-NMR"




(5-Methoxy-2-(pyridin-2-yloxy)phenyl)(4-methoxyphenyl)methanone (12¢): 'H NMR (CDCl;, 400 MHz)

5 4 3 2 1 Ppm
@ 3 @ o
= @ ® =
s 4 e s -
PULSE SEQUENCE OBSERVE H1, 395.8509641 DATA PROCESSING NK-PHEA-33-H1
Relax. delay 1.000 sec FT size 32768 B
Pulse 45.0 degrees Total time 1 minutes Solvent: cdel3
Acq. time 2.561 sec Temp. 25.0 C / 298.1 K
width 6398.0 Hz Operator: chem
32 repetitions

Mercury-400 *IITG-NMR®
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(5-Methoxy-2-(pyridin-2-yloxy)phenyl)(4-methoxyphenyl)methanone (12¢): 3C NMR (CDCl;, 100 MHz)

H 23§3385F £385:%3 33 £33 53
L] LT R ) L T I - ™ n N n o W
- fMeEYANR NOwEBOL® Mmoo Froe e
] £88%5338 8383333 34 SEF =7
\\\ I\\
MeO
| é O O
|
|
‘ N
| MeO
L L B B B L L L B B B L B B L R B L B R R R L N R N R R RN AR
220 200 180 160 140 120 100 80 60 40 20 0 ppm

PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1,304 sec
Width 35125.6 Es

2930 repetitions

;m C13, 100.5425847
|DECOUPLE H1, 399.8529994
. Power 42 4B | FT size 65536
: continucusly om

; WALTZ-16 modulated

DATA PROCRSSING ' | NE-PhEA~33-13¢C

{ Line broadening 0.5 Hx
| Bolvent: cdcll

I Temp. 25.0 € / 2981 K
| Operator: chem

: #ile: NK-PhEA-33-13C

| Mercury-400 *IITG-MMR®

‘reu:l. time 112 minutes
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(4-Chlorophenyl)(5-methoxy-2-(pyridin-2-yloxy)phenyl)methanone (12d): '"H NMR (CDCl;, 400 MHz)

Jt. | l ) S S

:qurv|-|.||ri1|r|r1v<||w|

T T — 7
10 9 8 7 6 5 4 3 2 1

LR & o S ¥ ppm
A 8K 23%hs 2 b4
I -

PULSE SEQUENCE {OBSERVE  H1, 399.8509634 | DATA PROCRSSING i | ME_phEA_32_18

Relax. delay 1.000 sec i {FT size 32768 ; : -

Pulse 45.0 degrees ; i Total time 1 minutes ; | Bolvent: cdcl3

Acq. time 2.561 sec : i i . Temp. 25.0 € / 298.1 K

width 6398.0 Hx : i : | Opsrator: chem

32 repstitions : : : i

; i Pile: NX_PhEA_32_1H
; i : | Mercury-400 *IITG-MMR*
L - H : : i




(4-Chlorophenyl)(5-methoxy-2-(pyridin-2-yloxy)phenyl)methanone (12d): 3C NMR (CDCl;, 100 MHz)

L3 ~ o o O w oMW L3 o o -] - o O~ L]
] me AdAaneas 5 843 & 2= 7 naa a r
3 ELEL EIEE%?:Lﬁ i%ia EEJE 'i":j’ 8 Cl
2 \-\K\
NS RELLT S D
Y |
Lo L b | 0]
L SRR , |
H | ii N
] | MeO
J L [| | [ : |
]Jtll’ll|l]l\\\'\Ill|fl|l‘ll¥¥|if\l‘IIlV[lll\rllwl\l\l\‘ll\\|li\lll\|V|f|V!|I‘i|||ii1‘II!T'T\TW'rm
200 180 160 140 120 100 8o 60 40 20 ppm

PULSE SEQUENCE

Relax. delay 1.000 sec

Pulse 45.0 degrees
Acq. time 1.304 sec

Width 25125.6 Hx
615 repetitions

OBSERVE Cl13, 100.5425847
DECOUPLE H1, 399.8529994

: Power 42 dB
‘ continucusly on

: WALTZ-16 modulated

| DATA PROCESSING

! Line broadening 0.5 Ex
i FT size 65536
E'I‘Dtll time 23 minutes

| NE_PhEA_32_13C

R -
Solvent: cdcl3
| Temp. 25.0 C / 2981 K
Operator: chem

' Pile: NKX_PhEA 32_13C
Mercury-400 "IITG-NMR"
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(E)-(2-(1-(Methoxyimino)ethyl)phenyl)(phenyl)methanone (13a): 'H NMR (CDCl;, 400 MHz)

O .OMe

Me

] T T T T [ T T T T '| T T T T ! T T T T "_
10 9 8 7 6 5 4 3 2 1
g ? ¥ e
- - @
EBQUEMCE 1 AT PROAF TS ING ARSREVEBCT S 3995 850969725 1 £777 ORTA PHOCKRS TN I MESSMRSGENTE | DATA Br SIOETHG ORIVRTT. Log, JEhNEEEAESIENAE  DATA P CESSTNG ORisay
o |cRalax. delay 1.000 ee - LGB | e calay GO o FT size 32768 Geian. ey 1,365 . heiax, Gelav 1 O0RY - .
citcRules 45.0 degress::’ *ino 1 MinUMIMeat0cdegBeariat © v ouzirotal time L minoblgeciCcdegsarte! R ~ie1) PROivehtcCcldegBediptal ¢ <5 1 minfe.s
T Meg.-time 2.561 sec Sl eeeisuima v 72 300 - H - l
..} width 6398.0 Bx :

e S T 83,7

[T TR f 3fcrepstitions

4 ReENEEPARL00S "TITC 1 -

I

|

CHE STy E0035 " IITG-Mm

T Temps¥26.0.0°7 298.1 X
| Operator: chem
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(E)-(2-(1-(Methoxyimino)ethyl)phenyl)(phenyl)methanone (13a): *C NMR (CDCl;, 100 MHz)

O . _OMe

Me

139,080
138.401
136.632
127.869
77.550
77.230
76.910
61.855
14.602

128.426

130.378
1328.761

197.795
154.203
//~—133.131
//—129.51¢
129,188

L&

| | 1]

LILA (LA L L L LY L L T IO I I O I I I N N e
T T I T I T I T I T T T T T I f ! T T T I T [

220 200 180 160 140 120 100 . 80 : 60 40 20 Ppm

1 WOGER EEJUENCE TIDUTR - PROCESSING OBURRVN: - T13,57100 . 5425824 "DATA PROCRSSING . “NX-T0K=14+3360
| Relax. delay 1.008imec:rozdensijDECOUPLE Hi, 399.8529994 | ‘Line broademing 0.5 Hx i

+'RE-KOA=14%~130 -

N

- ! Pulse 45.0 degredk cize 55538 i Power 42 aBc-1- L LETTefRe: 65536 .. &a r mEeT Pocge 85 ¢ e Solvent: caels - caise i
| Acq. time 1.304 secal #izc <1 »icomtinucusly om : Total-time 51 minutes s . LLur “Ti Temp. 25.0 € / 298.1 K .
Width 25125.6 Hx WALTZ-16 modulated ; . Operator: chem

1:1350 repatitions: -

PP N PR e Mewaotwe 130 U VAR

Mercury-400 *IITG-FMR" . ::=-:
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Analysis of reaction aliquot: HRMS Spectra

Sample Name Position Instrument

Inj Vol

InjPosition SampleType

Data Filename ACQ Method Comment

x10 2

14
0.95-
0.9-
0.85
0.8
0.75 | N o
0.7 ] (7a)
0.651
0.6
0.55-
0.5
0.45 |
0.4
0.35 1
0.3
0.25-
0.2
0.151
0.1
0.05 |

Name User Name
IRM Calibration Status
Acquired Time

+ESI Scan (32.2 sec) Frag=175.0V NK-AROYL-1.5HR.d

* 519.0699

NS

260.1072

Ll LihLul Ll

T gr

IVN/

(G')

PPN A .

150 200 250 300 350 400 C450 500 550 600 650 700 750 800 850 900 950

ounts vs. Mass-to-Charge (m/z)

1000
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