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Instrumentation and Chemicals:

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 F,s4 (0.25mm). NMR
spectra were recorded in CDCl; with tetramethylsilane as the internal standard for 'TH NMR (400
and 600 MHz) CDClj; solvent as the internal standard for 3C NMR (100 and 150 MHz). MS

spectra were recorded using ESI mode. IR spectra were recorded in KBr or neat.

Experimental procedure:

(A) Synthesis of 2-(benzo[d]thiazol-2-yl)-3-bromophenyl benzoate (la) from 2-(benzo[d]thiazol-
2-yl)phenyl benzoate (1).
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To an oven-dried 25 mL round bottom flask were added 2-(benzo[d]thiazol-2-yl)phenyl
benzoate (1) (0.083g, 0.25 mmol), N-bromosuccinamide (0.053g, 0.3 mmol), Pd(OAc), (0.003g,
0.013 mmol), para-toluenesulfonic acid (0.024g, 0.13 mmol) and 1,2-dichloroethane (2.0 mL).
Then the reaction mixture was refluxed in an oil bath preheated to 90 °C. After completion of the
reaction (7 h) excess solvent was evacuate under reduced pressure. The product was extracted
with ethyl acetate (3 x 10 mL) and the combined organic layer was washed carefully with
saturated sodium bicarbonate solution (10 mL), dried over anhydrous sodium sulphate (Na,SOy),
and evaporated under reduced pressure. The crude product so obtained was purified by silica gel
column chromatography (hexane / ethyl acetate, 10:0.3) to give pure 2-(benzo[d]thiazol-2-yl)-3-
bromophenyl benzoate (1a) (0.081g, yield 79%). The identity and purity of the product was

confirmed by spectroscopic analysis.
Mechanistic Investigation:
ESI-MS study for the detection of reaction intermediates during o-bromination

In order to detect the intermediate species in the reaction mixture an electrospray mass
spectrometry was performed. In this study, an oven-dried flask was charged with 2-
(benzo[d]thiazol-2-yl)phenyl benzoate (1) (0.083g, 0.25 mmol), N-bromosuccinamide (0.053g,
0.3 mmol), Pd(OAc), (0.003g, 0.013 mmol), para-toluenesulfonic acid (0.024g, 0.13 mmol) and
1,2-dichloroethane (2.0 mL). Then the reaction mixture was stirred in an oil bath at 90 °C. After
0.5 h of reaction, aliquot (100 uL) was withdrawn and diluted with acetonitrile (1 mL). A 20 uL
of the diluted solution was injected to run ESI-MS analysis. Various cationic and neutral Pd
species were detected in the ESI-MS analysis as shown below in Figure S1. The o-brominated
product, cationic and neutral Pd-species observed in the spectrum are as follows: peaks at m/z
411.9857 corresponding to 2-(benzo[d]|thiazol-2-yl)-3-bromophenyl benzoate (1a) (Figure S1), at
m/z 614.8975 corresponding to [C,4H;sBrN,O4Pd(IV)S]* (A) (Figure S1), at m/z 846.9437
corresponding to [C4oH,4BrN,O4Pd(IV)S,]" (B) (Figure S1), at m/z 962.8334 corresponding to
[C4gH3,N4O0gPd(IV)S,] (C) (Figure S1).
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Spectral Data:

2-(Benzo|d]thiazol-2-yl)-3-bromophenyl benzoate (1a):

Gummy solid; '"H NMR (CDCls, 400 MHz): & 8.06 (d, 1H, J = 8.0
Hz), 7.88-7.85 (m, 3H), 7.66 (d, 1H, J = 7.6 Hz), 7.50-7.42 (m,
3H), 7.40-7.36 (m, 2H), 7.29 (t, 2H, J = 7.6 Hz); 3C NMR
(CDCls, 100 MHz): 6 164.7, 161.8, 153.0, 150.4, 136.3, 133.9,
131.8, 130.8, 130.3, 129.0, 128.7, 128.6, 126.3, 125.7, 124.3,
123.9, 122.6, 121.7; IR (KBr, cm™"): 3059, 2914, 2853, 1741, 1598,
1565, 1518, 1441, 1428, 1313, 1261, 1221, 1175, 1137, 1077,
1055, 1023, 962, 873, 855, 760, 729, 707; HRMS (ESI) calcd for
C20H12BINO,S (M + H*) 409.9850, found 409.9858.

2-(Benzo[d]thiazol-2-yl)-3-bromo-5-methylphenyl benzoate (2a):

Gummy solid; 'H NMR (CDCls, 400 MHz): & 8.03 (d, 1H, J = 8.4
Hz), 7.87-7.84 (m, 3H), 7.50-7.45 (m, 3H), 7.37 (t, 1H, J = 7.6
Hz), 7.30 (t, 2H, J = 8.0 Hz), 7.18 (s, 1H), 2.44 (s, 3H); 3C NMR
(CDCl;, 100 MHz): § 164.9, 161.9, 153.1, 150.2, 142.9, 136.5,
133.8, 131.6, 130.3, 128.9, 128.6, 126.2, 126.1, 125.6, 123.9,
123.8, 123.3, 121.7, 21.4; IR (KBr, cm™): 3061, 2919, 2845, 1741,
1610, 1555, 1451, 1432, 1313, 1237, 1176, 1128, 1077, 1058,
1024, 863, 821, 760, 729, 706; HRMS (ESI) caled for
C,1H14sBrNO,S (M + H*) 424.0007, found 424.0013.

2-(Benzo|d]thiazol-2-yl)-3-bromo-5-methoxyphenyl benzoate (3a):

N
©: N OMe
S

Solid; M.p. 155 °C—157 °C; 'H NMR (CDCls, 400 MHz): § 8.01
(d, 1H, J = 8.4 Hz), 7.87 (d, 2H, J = 8.0 Hz), 7.83 (d, 1H, J= 7.6
Hz), 7.49-7.41 (m, 2H), 7.35 (t, 1H, J = 7.6 Hz), 7.29 (t, 2H, J =
7.4 Hz), 7.21 (s, 1H), 6.92 (s, 1H), 3.86 (s, 3H); 3C NMR (CDCl;,
150 MHz): § 164.7, 161.9, 161.7, 152.9, 151.1, 136.5, 133.9,
130.3, 128.8, 128.6, 126.2, 125.6, 124.6, 123.8, 121.6, 121.3,
116.9, 108.8, 56.1; IR (KBr, cm'): 3075, 2958, 1747, 1609, 1564,
1523, 1461, 1452, 1425, 1316, 1241, 1202, 1176, 1117, 1075,
1054, 1039, 1023, 965, 863, 814, 761, 731; HRMS (ESI) calcd for
CH14BINO;S (M + HY) 439.9956, found 439.9965.
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2-(Benzo|d]thiazol-2-yl)-3-bromo-6-methoxyphenyl benzoate (4a):

Br
Ly
A\
S
0] OMe

Solid; M.p. 183 °C—186 °C; 'H NMR (CDCls, 400 MHz): 6 8.05 (d,
1H, J = 8.0 Hz), 7.95 (d, 2H, J = 7.6 Hz), 7.83 (d, 1H, J = 8.0 Hz),
7.58 (d, 1H, J = 8.8 Hz), 7.50-7.42 (m, 2H), 7.37-7.30 (m, 3H),
7.02 (d, 1H, J = 9.2 Hz), 3.82 (s, 3H); *C NMR (CDCl;, 150
MHz): § 164.2, 161.7, 153.1, 151.5, 140.1, 136.4, 133.7, 130.9,
130.4, 130.0, 128.7, 128.6, 126.2, 125.7, 123.9, 121.7, 115.1, 113.8,
56.6; IR (KBr, cm™): 3058, 2923, 2851, 1742, 1598, 1572, 1558,
1524, 1466, 1451, 1438, 1298, 1258, 1244, 1221, 1196, 1100, 1076,
1055, 1021, 994, 869, 801, 760, 731, 706; HRMS (ESI) calcd for
C,H14sBrNO;S (M + H*) 439.9956, found 439.9959.

4-(Benzo|d]thiazol-2-yl)-5-bromo-1,3-phenylene dibenzoate (5a):

Solid; M.p. 115 °C—117 °C; 'H NMR (CDCls, 400 MHz): & 8.21
(d, 2H, J = 7.6 Hz), 8.05 (d, 1H, J = 8.4 Hz), 7.89 (d, 1H, J = 8.4
Hz), 7.85 (d, 2H, J = 8.0 Hz), 7.67 (t, 1H, J= 7.4 Hz), 7.64 (s, 1H),
7.54 (t, 2H, J = 7.8 Hz), 7.49-7.46 (m, 2H), 7.43-7.38 (m, 2H),
7.30 (t, 2H, J = 8.0 Hz); *C NMR (CDCls, 100 MHz): & 164.4,
161.3, 153.1, 152.6, 150.8, 136.5, 134.3, 134.0, 130.6, 130.4,
128.9, 128.8, 128.7, 128.6, 126.6, 126.3, 125.8, 124.4, 1243,
124.0, 121.7, 116.8; IR (KBr, cm-!): 3055, 2913, 2842, 1742, 1601,
1558, 1507, 1450, 1431, 1409, 1256, 1240, 1132, 1076, 1059,
1024, 951, 886, 754, 695; HRMS (ESI) caled for CyH ¢BrNO,S
(M + H*) 530.0061, found 530.0071.

2-(Benzo|d]thiazol-2-yl)-3-bromophenyl 2,4,5-trifluorobenzoate (6a):

Solid; M.p. 120 °C-123 °C; '"H NMR (CDCl;, 400 MHz): ¢ 8.03
(d, 1H, J = 8.0 Hz), 7.89 (d, 1H, J = 8.0 Hz), 7.67 (d, 1H, J = 8.0
Hz), 7.56-7.49 (m, 1H), 7.47 (d, 1H, J = 8.8 Hz), 7.43-7.41 (m,
2H), 7.37 (t, 1H, J = 7.8 Hz), 6.90-6.84 (m, 1H); 3C NMR
(CDCl3, 100 MHz): ¢ 161.5, 160.3, 152.9, 149.7, 136.3, 131.9,
131.3, 128.9, 126.5, 1259, 124.4, 1239, 122.4, 121.8, 120.5,
120.3, 107.6, 107.4, 107.3, 107.1; IR (KBr, cm'!): 3065, 2923,
2847, 1746, 1623, 1595, 1566, 1522, 1446, 1422, 1341, 1253,
1237, 1191, 1145, 1045, 959, 893, 859, 846, 814, 772, 764, 749,
720, 702; HRMS (ESI) caled for C,yH9BrF;NO,S (M + HY)
463.9567, found 463.9574.
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2-(Benzo|d]thiazol-2-yl)-3-bromophenyl 2-iodobenzoate (7a):

Br

Gummy solid; '"H NMR (CDCl;, 400 MHz): ¢ 8.08 (d, 1H, J = 8.0
Hz), 7.89 (t, 2H, J = 7.4 Hz), 7.66 (d, 1H, J = 8.0 Hz), 7.50-7.38
(m, 5H), 7.12 (t, 1H, J = 7.6 Hz), 7.04 (t, 1H, J = 7.6 Hz); 13C
NMR (CDCl;, 150 MHz): ¢ 164.3, 161.8, 153.1, 150.2, 141.8,
136.5, 133.5, 133.1, 131.9, 131.7, 131.2, 129.2, 128.0, 126.4,
125.9, 124.4, 124.0, 122.7, 121.8, 94.9; IR (KBr, cm): 3060,
2922, 2851, 1750, 1581, 1559, 1440, 1428, 1313, 1280, 1216,
1172, 1125, 1071, 1036, 1010, 961, 871, 760, 737; HRMS (ESI)
calcd for CyoH;1BrINO,S (M + H") 535.8817, found 535.8828.

2-(Benzo|d]thiazol-2-yl)-3-bromophenyl 1-naphthoate (8a):

Br

Gummy solid; '"H NMR (CDCls, 400 MHz): 6 8.74 (d, 1H, J = 9.6
Hz), 8.06 (d, 1H, J = 8.4 Hz), 7.95-7.90 (m, 2H), 7.85-7.79 (m,
2H), 7.69 (d, 1H, J = 8.0 Hz), 7.49-7.42 (m, 5H), 7.36 (t, 1H, J =
7.6 Hz), 7.25 (t, 1H, J = 7.8 Hz); 3C NMR (CDCl;, 150 MHz): ¢
165.3, 162.1, 153.1, 150.6, 136.5, 134.6, 133.9, 131.9, 131.6,
131.5, 130.9, 1294, 128.7, 128.3, 126.6, 126.3, 125.8, 125.7,
125.1, 124.5, 124.4, 123.9, 1229, 121.8; IR (KBr, cm™): 3050,
2959, 2926, 2847, 1736, 1593, 1564, 1507, 1441, 1428, 1277,
1229, 1158, 1109, 1076, 981, 961, 881, 811, 779, 761, 728, 699;
HRMS (ESI) calcd for C,4H4BrNO,S (M + H*) 460.0007, found
460.0001.

2-(Benzo|d]thiazol-2-yl)-3-chlorophenyl benzoate (1b):

Cl

CO40
7O

Gummy solid; "H NMR (CDCls, 400 MHz): § 8.00 (d, 1H, J = 8.0
Hz), 7.89 (d, 2H, J = 8.4 Hz), 7.84 (d, 1H, J = 8.0 Hz), 7.51-7.45
(m, 3H), 7.42 (d, 1H, J = 7.2 Hz), 7.36 (d, 1H, J = 8.0 Hz),
7.34-7.28 (m, 3H); 3C NMR (CDCls, 100 MHz): & 164.8, 160.2,
152.9, 150.4, 136.2, 135.0, 133.8, 131.5, 130.3, 128.7, 128.6,
127.7, 127.1, 1262, 125.7, 123.8, 122.1, 121.6; IR (KBr, cm’!):
3061, 2914, 2845, 1741, 1599, 1569, 1518, 1445, 1430, 1313,
1262, 1222, 1176, 1125, 1077, 1056, 1023, 964, 892, 855, 760,
729, 705; HRMS (ESI) caled for CyH;,CINO,S (M + H*)
366.0355, found 366.0362.
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4-(Benzo|d]thiazol-2-yl)-5-chloro-1,3-phenylene dibenzoate (5b):

Solid; M.p. 135 °C-138 °C; 'H NMR (CDCl;, 400 MHz): ¢ 8.19
(d, 2H, J = 8.0 Hz), 7.99 (d, 1H, J = 8.0 Hz), 7.89-7.86 (m, 3H),

Cl 7.65 (t, 1H, J = 7.4 Hz), 7.54-7.49 (m, 3H), 7.47-7.42 (m, 2H),
@N\ d O 739-736 (m, 2H), 7.30 (t, 2H, J = 7.8 Hz); 3C NMR (CDCl;, 100
S MHz): ¢ 164.4, 164.3, 159.7, 153.1, 152.4, 150.9, 136.4, 135.5,

0 134.3, 133.9, 130.5, 130.4, 128.9, 128.8, 128.7, 126.3, 125.8,
}_Q 124.7, 123.9, 121.7, 121.4, 116.3; IR (KBr, cm™): 3110, 3061,
2920, 2844, 1743, 1735, 1602, 1572, 1507, 1451, 1431, 1412,
1314, 1260, 1196, 1133, 1078, 1060, 1024, 1001, 984, 953, 880,
840, 795, 754, 721, 711, 695; HRMS (ESI) caled for
Cy7H6CINO4S (M + H") 486.0567, found 486.0576.

2-(Benzo|d]thiazol-2-yl)-3-iodophenyl 4-chlorobenzoate (9¢):

Gummy solid; '"H NMR (CDCls, 400 MHz): 6 8.01 (d, 1H, J = 8.4

Y ' Hz), 7.85 (d, 1H, J= 7.6 Hz), 7.80 (d, 1H, J = 8.0 Hz), 7.68 (d, 2H,
@ \ J=17.6Hz),7.43 (t, 1H, J= 7.6 Hz), 7.36-7.32 (m, 2H), 7.23-7.18
S (m, 3H); 3C NMR (CDCl;, 100 MHz): & 164.4, 163.9, 152.9,
0
0

149.4, 140.5, 137.4, 136.3, 132.6, 132.4, 131.6, 129.1, 127.2,
126.5, 125.9, 124.0, 1232, 121.8, 98.9; IR (KBr, cm’'): 3064,
2923, 2850, 1742, 1592, 1560, 1514, 1487, 1438, 1426, 1401,
1312, 1259, 1220, 1172, 1127, 1090, 1059, 1013, 961, 845, 774,

Cl 751, 728; HRMS (ESI) caled for CyH;;CIINO,S (M + HY)
491.9322, found 491.9332.

2-(Benzo[d]thiazol-2-yl)-3-iodophenyl 2-nitrobenzoate (10c):

Gummy solid; 'H NMR (CDCl;, 600 MHz): 6 8.14 (d, 1H, J= 8.4

|
N, Hz), 7.96-7.94 (m, 3H), 7.56-7.52 (m, 3H), 7.47 (t, 1H, J = 7.4
S Hz), 7.41 (t, 1H, J= 7.8 Hz), 7.33 (t, 1H, J= 8.0 Hz), 7.17 (d, 1H,

o} J =17.8 Hz); 3C NMR (CDCl;, 100 MHz): ¢ 164.3, 163.9, 153.0,
148.8, 147.4, 137.9, 136.4, 133.5, 132.7, 132.6, 132.1, 129.5,
o 127.2,126.6, 126.0, 124.4, 124.1, 122.9, 121.9, 98.8; IR (KBr, cm

O2N
2 1): 3118, 3054, 1759, 1595, 1558, 1532, 1482, 1438, 1426, 1348,

1312, 1281, 1216, 1174, 1126, 1098, 1052, 1033, 961, 909, 869,
852, 761, 729; HRMS (ESI) calcd for CyoH;;IN,O4S (M + HY)
502.9562, found 502.9565.
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2-(2,6-Dibromophenyl)benzo|d]thiazole (11a):
Gummy solid; '"H NMR (CDCls, 400 MHz): ¢ 8.18 (d, 1H, J = 8.0

\ Br Hz), 7.98 (d, 1H, J = 7.6 Hz), 7.67 (d, 2H, J = 8.0 Hz), 7.57 (t, 1H,
@ \ J=17.8 Hz), 7.49 (t, 1H, J = 7.6 Hz), 7.22 (t, 1H, J = 8.0 Hz); 13C
s NMR (CDCl;, 100 MHz): 6 165.5, 152.9, 136.4, 135.9, 132.3,

Br 132.1, 126.4, 125.9, 124.7, 124.2, 121.9; IR (KBr, cm): 3072,

2959, 2917, 2848, 1575, 1594, 1549, 1514, 1546, 1420, 1316,
1243, 1228, 1195, 1185, 1147, 1123, 1081, 1067, 1015, 962, 941,
900, 852, 776, 765, 741, 730, 724, 707; HRMS (ESI) calcd for
Ci3H7Br,NS (M + H") 369.8723, found 369.8716.

2-(2,6-Dibromo-4-methylphenyl)benzo|d]thiazole (12a):
Solid; M.p. 84 °C-86 °C; 'H NMR (CDCls, 400 MHz): 6 8.15 (d,

\ Br 1H, J = 8.0 Hz), 7.95 (d, 1H, J = 8.0 Hz), 7.53 (t, 1H, J = 7.8 Hz),
@ \>—<: )—Me  7.48-7.43 (m, 3H), 2.38 (s, 3H); °C NMR (CDCl;, 150 MHz): 6
s 165.7, 152.9, 143.3, 136.5, 132.9, 132.7, 130.1, 126.4, 125.9,

Br 124.1, 121.9, 20.9; IR (KBr, cm'!): 3058, 2954, 2921, 2850, 1597,

1526, 1485, 1431, 1379, 1311, 1228, 1195, 1084, 1065, 964, 850,

817, 759, 743, 728, 707; HRMS (ESI) caled for C;4HyBr,NS (M +
H™) 383.8880, found 383.8872.

2-(2-Bromo-6-chlorophenyl)benzo[d]|thiazole (13a):
Gummy solid; '"H NMR (CDCls, 400 MHz): 6 8.17 (d, 1H, J = 8.0

Br Hz), 7.95 (d, 1H, J = 8.0 Hz), 7.59 (d, 1H, J = 8.8 Hz), 7.53 (t, 1H,
N J=17.6 Hz), 7.47-7.43 (m, 2H), 7.25 (¢, 1H, J = 8.2 Hz); '*C NMR
@S\ (CDCl;, 100 MHz): 5 163.8, 152.9, 136.4, 135.6, 134.2, 131.9,
- 131.5, 128.9, 126.4, 125.9, 124.8, 124.1, 121.8; IR (KBr, cm™):

3055, 2918, 2858, 1579, 1553, 1516, 1456, 1428, 1313, 1240,
1225, 1194, 1091, 1072, 962, 776, 762, 741, 728, 707, HRMS
(ESI) caled for C;3H;Br,CINS (M + HY) 323.9249, found
323.9253.

2-(2-Bromo-6-methoxyphenyl)benzo|d]thiazole (14a):

Gummy solid; '"H NMR (CDCls, 400 MHz): ¢ 8.14 (d, 1H, J= 7.6
Br Hz), 7.93 (d, 1H, J= 8.0 Hz), 7.51 (t, I1H, J= 7.4 Hz), 7.42 (t, 1H,

©:N>_© J=17.4 Hz), 7.30-7.28 (m, 2H), 6.94 (t, 1H, J = 4.2 Hz), 3.74 (s,
S

MeO
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3H); *C NMR (CDCl;, 100 MHz): § 163.8, 159.2, 153.3, 136.7,
132.1, 126.1, 125.5, 125.1, 124.7, 124.5, 123.9, 121.7, 110.3, 56.4;
IR (KBr, cm™): 3061, 2967, 2938, 2835, 1587, 1567, 1518, 1460,
1429, 1312, 1267, 1240, 1221, 1184, 1148, 1125, 1083, 1033, 959,
852, 777, 760, 741, 729; HRMS (ESI) calcd for C,4H;(BrNOS (M
+ H*) 319.9744, found 319.9740.

2-(2-(Benzyloxy)-6-bromophenyl)benzo|d]thiazole (15a):

B Gummy solid; 'TH NMR (CDCl;, 600 MHz): 6 8.17 (d, 1H, J = 8.4

\ Hz), 7.95 (d, 1H, J = 8.4 Hz), 7.52 (t, 1H, J= 7.4 Hz), 7.44 (t, 1H,
@ D J=7.4Hz), 730 (d, 1H, J = 8.4 Hz), 7.25-7.21 (m, 6H), 6.95 (d,
S S 1H, J = 8.4 Hz), 5.09 (s, 2H); 3C NMR (CDCls, 150 MHz): &

163.7, 158.2, 153.3, 136.7, 136.3. 131.9, 128.8, 128.7, 128.0,
126.9, 126.1, 125.5, 125.2, 124.7, 123.9, 121.8, 112.1, 70.9; IR
(KBr, cmrl): 3064, 3031, 2934, 2870, 1587, 1567, 1518, 1496,
1440, 1380, 1311, 1267, 1238, 1222, 1147, 1125, 1080, 1023, 960,
868, 834, 775, 759, 730; HRMS (ESI) calcd for CooHsBrNOS (M
+ H*) 396.0057, found 396.0063.

2-(2-Bromonaphthalen-1-yl)benzo[d]thiazole (16a):
Gummy solid; 'TH NMR (CDCl;, 400 MHz): 6 8.14 (d, 1H, J= 8.0

Br Hz), 7.98 (d, 1H, J= 8.0 Hz), 7.94 (d, 1H, J= 8.4 Hz), 7.88 (d, 1H,

@N\ O J = 8.4 Hz), 7.83 (d, 1H, J = 7.8 Hz), 7.72 (d, 1H, J = 7.2 Hz),
S 7.56-7.50 (m, 2H), 7.44 (t, 1H, J = 7.6 Hz), 7.32 (t, 14, J = 7.8

' Hz); 3C NMR (CDCL,, 100 MHz): & 168.2, 153.2, 136.9, 136.1,

134.4, 131.9, 131.8, 131.6, 130.1, 128.9, 126.9, 126.4, 125.4,

125.1, 123.7, 121.6, 119.7; IR (KBr, cm™): 3054, 3000, 2970,

2914, 1509, 1493, 1448, 1433, 1357, 1343, 1311, 1278, 1248,

1180, 1106, 1067, 1013, 946, 877, 825, 814, 762, 730, 698; HRMS
(ESI) caled for C7H;oBrNS (M + H*) 339.9795, found 339.9801.

2-(2-Bromo-2-phenylethyl)benzo[d]thiazole (17a):
Gummy solid; '"H NMR (CDCls, 400 MHz): 6 8.03 (d, I1H, J=8.4

Br Hz), 7.87 (d, 1H, J = 8.0 Hz), 7.49 (t, 1H, J= 7.6 Hz), 7.42 (t, 1H,
E:[N\>_>_® J = 7.6 Hz), 7.31-7.24 (m, 5H), 5.52 (t, 1H, J = 7.6 Hz),
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3.87-3.81 (m, 1H), 3.66-3.59 (m, 1H); 3C NMR (CDCL, 150
MHz): § 170.7, 152.8, 137.2, 135.8, 129.5, 128.8, 127.5, 126.6,
126.0, 123.8, 122.0, 49.2, 45.2; IR (KBr, cm'!): 3058, 3028, 2926,
2847, 1603, 1558, 1496, 1454, 1434, 1313, 1243, 1178, 1075,
1030, 1013, 930, 758, 729, 699; HRMS (ESI) caled for
CisH1,BINS (M + H*) 317.9952, found 317.9957.

2-(2,6-Dichlorophenyl)benzo|d]|thiazole (11b):

Gummy solid; '"H NMR (CDCl;, 400 MHz): 6 8.16 (d, 1H, J= 8.0
Hz), 7.96 (d, 1H, J = 8.4 Hz), 7.55 (t, 1H, J = 7.8 Hz), 7.48-7.43
(m, 3H), 7.36 (¢, 1H, J = 8.0 Hz); 13C NMR (CDCL;, 100 MHz): 6
162.3, 153.1, 136.5, 135.8, 132.6, 131.7, 128.4, 126.5, 125.9,
124.2, 121.9; IR (KBr, cm!): 3058, 2924, 2853, 1582, 1558,
1516, 1457, 1431, 1311, 1241, 1224, 1191, 1106, 1076, 1013,
964, 788, 759, 743, 729, 699; HRMS (ESI) calcd for C;3H,CI,NS
(M + HY) 279.9754, found 279.9758.

2-(2,6-Dichloro-4-methylphenyl)benzo[d]|thiazole (12b):

Me

Gummy solid; 'H NMR (CDCl;, 400 MHz): 6 8.17 (d, 1H, J = 8.0
Hz), 7.97 (d, 1H, J = 8.0 Hz), 7.55 (t, 1H, J = 7.8 Hz), 7.47 (t, 1H,
J = 17.6 Hz), 7.27 (s, 2H), 2.39 (s, 3H); *C NMR (CDCls, 150
MHz): 6 162.5, 153.2, 142.6, 136.6, 135.3, 129.5, 129.0, 126.4,
125.9, 124.1, 121.8, 21.2; IR (KBr, cm!): 3067, 2951, 2918, 1603,
1546, 1524, 1451, 1441, 1430, 1388, 1311, 1279, 1244, 1224,
1201, 1159, 1096, 1070, 1037, 1012, 964, 908, 850, 803, 797, 754,
724, 707, HRMS (ESI) calcd for C4HyCILNS (M + H*) 293.9911,
found 293.9904.

2-(2-Chloronaphthalen-1-yl)benzo|d|thiazole (16b):

Gummy solid; 'H NMR (CDCl;, 400 MHz): 6 8.13 (d, 1H, J= 8.4
Hz), 8.04 (d, 1H, J = 8.0 Hz), 7.96 (d, 1H, J = 8.0 Hz), 7.87 (d, 1H,
J = 84 Hz), 771 (d, 1H, J = 7.2 Hz), 7.61-7.53 (m, 3H),
7.48-7.42 (m, 2H); 13C NMR (CDCl;, 100 MHz): & 168.8, 153.2,
136.8, 1359, 131.8, 131.6, 131.0, 130.8, 130.2, 129.1, 128.3,
126.6, 126.5, 125.4, 125.2, 123.7, 121.6; IR (KBr, cm™): 3055,
2924, 2844, 1516, 1496, 1451, 1362, 1344, 1327, 1312, 1278,
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1199, 1110, 1067, 1013, 959, 884, 820, 758, 728, 705; HRMS
(ESI) calcd for C{7H;oCINS (M + H") 296.0300, found 296.0296.

2-(2,6-Diiodo-4-methylphenyl)benzo[d]thiazole (12¢):

Gummy solid; 'H NMR (CDCls, 400 MHz): 4 8.16 (d, 1H, J= 8.4
Hz), 7.94 (d, 1H, J = 8.0 Hz), 7.76 (s, 2H), 7.54 (t, 1H, J = 7.8 Hz),
7.46 (t, 1H, J = 7.6 Hz), 231 (s, 3H); 13C NMR (CDCl, 150
MHz): ¢ 171.1, 152.7, 143.5, 139.9, 139.7, 136.5, 126.5, 126.0,
124.3, 122.0, 97.0, 20.4; IR (KBr, cm!): 3058, 2919, 2859, 1581,
1518, 1455, 1438, 1426, 1372, 1314, 1242, 1229, 1192, 1159,
1125, 1080, 1056, 1011, 957, 851, 758, 728; HRMS (ESI) calcd
for Ci4HoI,NS (M + H") 477.8623, found 477.8632.

2-(2-Chloro-6-iodophenyl)benzo|d]thiazole (13c):

Gummy solid; 'H NMR (CDCl;, 400 MHz): 6 8.17 (d, 1H, J= 8.4
Hz), 7.96 (d, 1H, J= 8.0 Hz), 7.68 (d, 1H, J = 8.4 Hz), 7.54 (t, 1H,
J=17.6 Hz), 7.49-7.44 (m, 2H), 7.09 (t, 1H, J = 8.0 Hz); *C NMR
(CDCl;, 150 MHz): 6 166.7, 152.9, 137.9, 137.8, 136.5, 134.5,
131.9, 129.7, 126.5, 126.0, 124.3, 121.9, 99.3; IR (KBr, cm™):
3062, 2923, 2845, 1575, 1548, 1514, 1455, 1423, 1314, 1277,
1240, 1224, 1197, 1149, 1124, 1083, 1066, 1016, 959, 853, 775,
759, 738, 728; HRMS (ESI) caled for C;3H;CIINS (M + HY)
371.9110, found 371.9117.

2-(2-Bromophenyl)-3-phenylquinoxaline (20a):

Gummy solid; "H NMR (CDCls, 400 MHz): & 8.24 (d, 1H, J = 6.8
Hz), 8.19 (d, 1H, J = 7.6 Hz), 7.86-7.79 (m, 2H), 7.56-7.51 (m,
3H), 7.47 (d, 1H, J = 7.6 Hz), 7.39 (t, 1H, J = 7.4 Hz), 7.35-7.24
(m, 4H); 3C NMR (CDCl;, 100 MHz): & 153.7, 153.5, 141.9,
140.5, 138.5, 133.2, 131.6, 130.6, 130.4, 130.3, 129.8, 129.6,
129.5, 129.4, 129.1, 128.2, 127.7, 122.9; IR (KBr, cm™): 3059,
2928, 2850, 1631, 1563, 1558, 1477, 1431, 1395, 1345, 1261,
1215, 1126, 1077, 1055, 1026, 977, 802, 761, 730; HRMS (ESI)
caled for CaoH 3BrN, (M + H*) 361.0340, found 361.0345.
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2-(2-Bromo-4-methylphenyl)-3-(p-tolyl)quinoxaline (21a):

Br Me
e
N
o
N
Me

Gummy solid; "H NMR (CDCls, 400 MHz): & 8.19 (d, 1H, J = 8.4
Hz), 8.15 (d, 1H, J = 8.0 Hz), 7.80-7.73 (m, 2H), 7.41 (d, 2H, J =
8.0 Hz), 7.36-7.32 (m, 2H), 7.18 (d, 1H, J = 7.6 Hz), 7.08 (d, 2H,
J = 8.0 Hz), 2.35 (s, 3H), 2.32 (s, 3H); 3C NMR (CDCl;, 100
MHz): 6 153.9, 153.6, 141.9, 140.8, 140.7, 139.0, 137.8, 135.8,
133.6, 131.3, 130.4, 129.9, 129.7, 129.5, 129.4, 128.9, 128.6,
122.5, 21.5, 21.2; IR (KBr, cm'): 3058, 3022, 2919, 2850, 1606,
1555, 1494, 1475, 1395, 1343, 1264, 1210, 1184, 1126, 1111,
1035, 1019, 977, 847, 821, 805, 762, 727, 709; HRMS (ESI) calced
for Co,H,7BrN, (M + H*) 389.0653, found 389.0662.

2-(2-Bromo-4-methylphenyl)-6,7-dichloro-3-(p-tolyl)quinoxaline (22a):

Br. Me
cl N O
N
1
Cl N O
Me

Gummy solid; "H NMR (CDCl;, 400 MHz): 8 8.31 (s, 1H), 8.27 (s,
1H), 7.41-7.37 (m, 3H), 7.32 (d, 1H, J= 7.6 Hz), 7.21 (d, 1H, J =
7.6 Hz), 7.09 (d, 2H, J = 8.0 Hz), 2.38 (s, 3H), 2.34 (s, 3H); 13C
NMR (CDCl;, 100 MHz): 6 154.9, 154.6, 141.1, 140.7, 139.5,
135.1, 134.9, 1344, 133.7, 131.1, 130.8, 130.1, 129.9, 129.7,
129.1, 128.7, 128.0, 122.3, 21.6, 21.2; IR (KBr, cm): 3066, 3030,
2920, 2850, 1604, 1540, 1490, 1445, 1392, 1338, 1269, 1245,
1183, 1107, 1071, 1035, 1019, 964, 881, 855, 821, 800, 731, 705;
HRMS (ESI) calcd for C,H;sBrCI,N, (M + H") 456.9874, found
456.9886.

2,3-Bis(2-bromophenyl)quinoxaline (20aa):

Gummy solid; '"H NMR (CDCl;, 400 MHz): 6 8.26—8.23 (m, 2H),
7.88-7.86 (m, 2H), 7.54 (d, 2H, J = 7.6 Hz), 7.46 (d, 2H, J = 7.2
Hz), 7.26 (t, 2H, J = 7.6 Hz), 7.17 (t, 2H, J = 7.6 Hz); 13C NMR
(CDCl;, 100 MHz): ¢ 153.7, 141.3, 139.2, 132.9, 131.2, 130.8,
130.4, 129.6, 127.1, 123.0; IR (KBr, cm''): 3055, 2919, 1845,
1615, 1596, 1575, 1476, 1436, 1368, 1341, 1314, 1270, 1152,
1134, 1112, 1067, 1005, 979, 936, 879, 833, 814, 762, 726; HRMS
(ESI) caled for Cy0H1,BroN; (M + HY) 440.9425, found 440.9417.
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2-(2-Bromophenyl)-6-methyl-3-phenylquinoxaline compound and 3-(2-Bromophenyl)-6-
methyl-2-phenylquinoxaline (23a and 23a’):

g I:
Y

Gummy solid; '"H NMR (CDCls, 400 MHz): 6 8.11 (d, IH, J=8.4
Hz), 8.07 (d, 1H, J = 8.4 Hz), 8.00 (s, 1H), 7.96 (s, 1H), 7.64 (4,
2H, J = 9.2 Hz), 7.54-7.49 (m, 6H), 7.46—7.43 (m, 2H), 7.36 (t,
2H, J=7.8 Hz), 7.31-7.22 (m, 8H), 2.62 (s, 3H), 2.61 (s, 3H); 13C
NMR (CDCl;, 100 MHz): ¢ 153.6, 153.3, 152.9, 152.5, 142.0,
141.2, 140.9, 140.8, 140.6, 140.4, 139.3, 138.6, 133.1, 132.9,
132.6, 131.7, 131.6, 130.3, 129.79, 129.77, 129.1, 128.9, 128.89,
128.86, 128.3, 128.2, 128.1, 127.7, 127.1, 122.98, 122.90, 21.1;
IR (KBr, cm™): 3058, 3022, 2921, 2844, 1618, 1595, 1587, 1559,
1488, 1428, 1344, 1263, 1243, 1219, 1199, 1183, 1158, 1137,
1119, 1079, 1070, 1040, 1024, 977, 883, 829, 805, 775, 763, 738,
710; HRMS (ESI) calcd for CHsBrN, (M + HY) 375.0497,
found 375.0501.

2-(2-Chlorophenyl)-3-phenylquinoxaline (20b):

S

Gummy solid; "H NMR (CDCls, 400 MHz): § 8.23 (d, 1H, J = 8.4
Hz), 8.19 (d, 1H, J = 8.4 Hz), 7.85-7.79 (m, 2H), 7.53-7.50 (m,
3H), 7.37-7.27 (m, 6H); 3C NMR (CDCls, 150 MHz): 6 154.1,
152.3, 141.9, 140.9, 138.7, 138.6, 133.1, 131.6, 130.6, 130.3,
130.2, 129.9, 129.6, 129.5, 129.4, 129.1, 128.3, 127.2; IR (KBr,
em): 3056, 3030, 2915, 2853, 1558, 1543, 1478, 1442, 1433,
1395, 1346, 1263, 1219, 1126, 1079, 1045, 1024, 980, 915, 802,
763, 744, 730, 697; HRMS (ESI) caled for CaoH 3CIN, (M + H*)
317.0845, found 317.0851.

2-(2-Chloro-4-methylphenyl)-3-(p-tolyl)quinoxaline (21b):

Cl Me
»e
N
o
N
Me

Solid; M.p. 118 °C—121 °C; 'H NMR (CDCls, 400 MHz): § 8.20
(d, 1H, J = 8.0 Hz), 8.16 (d, 1H, J = 7.6 Hz), 7.83-7.74 (m, 2H),
7.43-7.38 (m, 3H), 7.17-7.14 (m, 2H), 7.09 (d, 2H, , J = 8.0 Hz),
2.37 (s, 3H), 2.33 (s, 3H); 3C NMR (CDCls, 100 MHz): & 154.1,
152.4, 141.9, 140.9, 140.6, 139.0, 135.9, 132.7, 131.3, 131.2,
130.4, 129.9, 129.5, 129.4, 129.3, 129.0, 128.1, 127.4, 21.5, 21.3;
IR (KBr, cm™): 3060, 3028, 2919, 2855, 1609, 1475, 1392, 1340,
1220, 1210, 1185, 1126, 1075, 1037, 1020, 977, 956, 865, 821,
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759, 730, 688; HRMS (ESI) calcd for C,,H{;CIN, (M + HY)
345.1158, found 345.1165.

6,7-Dichloro-2-(2-chloro-4-methylphenyl)-3-(p-tolyl)quinoxaline (22b):

Gummy solid; 'H NMR (CDCls, 400 MHz): & 8.31 (s, 1H), 8.26 (s,
cl Me  1H), 7.39-7.36 (m, 3H), 7.18-7.14 (m, 2H), 7.09 (d, 2H, J = 8.4
Cl A O Hz), 2.38 (s, 3H), 2.34 (s, 3H); 13C NMR (CDCl;, 100 MHz): ¢

j@[ P 155.1, 153.5, 141.1, 140.7, 140.1, 139.6, 134.9, 134.4, 131.1,
Cl N O 131.0, 130.5, 130.1, 130.0, 129.9, 129.5, 129.1, 128.2, 127.5, 21.6,

Me 21.3; IR (KBr, cm™): 3060, 3031, 2920, 2858, 1607, 1544, 1507,
1495, 1446, 1394, 1338, 1271, 1246, 1201, 1183, 1108, 1078,
1040, 1019, 964, 881, 820, 800, 732, 706; HRMS (ESI) calcd for
CH;sCLN, (M + H*) 413.0379, found 413.0390.



2-(Benzo|d]thiazol-2-yl)-3-bromophenyl benzoate (1a): 'H NMR (CDCl;, 400 MHz)

Spectra
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PULSETSRQURNCE™ OBSERVE

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 2.561 sec
Width 6398.0 Hz

32 repetitione

" H1, 399.8509634

* DATA PROCESSING

FT size 32768
Total time 1 minutes

SSAB_256.Br-1H

Solvent: edel3l’
Temp. 25.0 € / 298.1 K
Operator: chem
Mercury-400 "IITG-NMR*
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2-(Benzo|d|thiazol-2-yl)-3-bromophenyl benzoate (1a): '3*C NMR (CDCl;, 100 MHz)
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PULSE SEQUENCE THATE PRGCY OBSERVE (13, 100.5425898 DATA PROCESSING H SSAB_256_Br-13C
Relax. delay 1.000 sec DECOUPLE H1, 399.8529994 Line broadening 0.5 Hz .
Pulse 45.0 degreed -~ :- Power 42 dB FT size 65536 Solvent: cdell
Acqg. time 1.304 sec - continuously on Total time 15 minutes Temp. 25.0 C / 298.1 K
Width 25125.6 Hz WALTZ-16 modulated Operator: chem
410 repetitions A5 Mercury-400 “IITG-NMR"
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2-(Benzo|d|thiazol-2-yl)-3-bromo-5-methylphenyl benzoate (2a): "H NMR (CDCl;, 400 MHz)
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Relax. delay 1.000 gec
Pulse 45.0 degreawt:
Acqg. time 2.561 sec
Width 6398.0 Hz

32 repatitions

FT size 32768
Total time 1 minutes

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 *IITG-NMR"



2-(Benzo|d|thiazol-2-yl)-3-bromo-5-methylphenyl benzoate (2a): 3C NMR (CDCl;, 100 MHz)
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2-(Benzo|d|thiazol-2-yl)-3-bromo-5-methoxyphenyl benzoate (3a): '"H NMR (CDCl;, 400 MHz)
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EPUBSSEGUENCE " OBSERVE- " Hl3" 39918509648 DATA PROCESSING 'SSAB-POMBERter-Br-1H:
Relax. .delay 1.000 sec . . PT size 32768 e A e i
© Pulse 45.0 degred&wt: i Total time 1 minutes . Solvent: cdcl3d
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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2-(Benzo|d|thiazol-2-yl)-3-bromo-5-methoxyphenyl benzoate (3a): 1*C NMR (CDCl;, 150 MHz)
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Current Data Parameters

NAME SSAB-pOME-BR_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 2014052/

Time 15.45
INSTRUM spect.
PROBHD 5 mm PABBO BB/
PULEROG 2gpg30
32768
SOLVENT €Dcl13
NS 112
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 65.24
DH 13.867 usec
DE 6.50 usec
TE 299.7 K
b1 2.00000000 sec
D11 0.03000000 sec
DO 1

CHANNEL f1 msmmm—m==
150.9279571 MHz
13c
10.50 usec
95.00000000 W

wm—————— CHANNEL f2 ===ssm=m
sF02 600.1724007 MHz
Nuc2 1H
CPDPRG([2 waltzl6
PCPD2 70.00 usec
PLWZ 21.00000000 W
PLWL2 0.61714000 W
PLW13 0.30239998 W

F2 - Processing parameters
51 .

SF 150. 9128436 MHz
WDW EM

ssB o

Le 1.00 Hz
GB o

BC 1.40



2-(Benzo|d|thiazol-2-yl)-3-bromo-6-methoxyphenyl benzoate (4a): '"H NMR (CDCl;, 400 MHz)
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"PUBSE SSEQUENCE
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 2.561 sec
Width 6398.0 Hz
32 reépetitions
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DATA PROCESSING
FT size 32768
Total time 1 minutes

.00

SSAB_278 Br 18

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Cperator: chem
Mercury-400 *"IITG-NMR"

ppm
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2-(Benzo|d|thiazol-2-yl)-3-bromo-6-methoxyphenyl benzoate (4a): 1*C NMR (CDCl;, 150 MHz)
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Current Data Parameters

NAME SSAB-278BR_13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140312
Time 13.23
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CcDC13

NS 111

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 301.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f]_ Sememereesamer
SFOl 150.9279571 MHz
NUC1 13c

Pl 10.50 usec
PLW1 95.00000000 W

= 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 150.9128435 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0
1 PC 1.40
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4-(Benzo|d|thiazol-2-yl)-5-bromo-1,3-phenylene dibenzoate (5a): 'H NMR (CDCl;, 400 MHz)

] T B | T I T T T T 'I T T T T I T T T T | T T T T I T T T T ' T T T T I T T T T [ T T T T ] T T
10 9 8 i 7 6 5 4 3 2 1
® O O WNTAMAMNL D
R L LE T
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' PULSK “SBQUENCE OBSERVE HY," 399.8509637 ‘DATA PROCESSING SSAB_Dihydro_Br_ 1H
Relax. delay 1.000 sec FT size 32768 j
Pulse 45.0 degreés Total time 1 minutes Solvent: cdcl3
Acg. time 2.561 smec Temp. 25.0 C / 298.1 K
wWidth 6398.0 Hz Operator: chem

32 .repetitions Mercury-400 “IITG-NMR"
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4-(Benzo|d|thiazol-2-yl)-5-bromo-1,3-phenylene dibenzoate (5a): 3C NMR (CDCl;, 100 MHz)
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180 160 140 120 100 80 60 40 20 ppm
PULSE SEQUENCE "OBSERVE C13, 100.5425825 DATA PRUCESBING " 88AB-dihydro-Br-13C
Relax. delay 1.000.isec - DECOUPLE H1, 399.8529994 ! Line broadening 0.5 Hxz Eoon o UL e
Pulse 45.0 degreea ° Power 42 dB FT size 65536 - ' ' Solvent: cdell
Acq. time 1.304 sec - comntinuously on Total time 24 minutes ‘Temp. 25.0 € / 298.1 K
| Width 25125.6 Hz | MALTZ-16 modulated Operator: chem

900 repetitions : ; : Mercury-400 “IITG-MMR®
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2-(Benzo|d|thiazol-2-yl)-3-bromophenyl 2,4,5-trifluorobenzoate (6a): 'H NMR (CDCl;, 400 MHz)

HBIRSD SSBQUENCE

. Relax. delay 1.000 sec

- Pulse 45.0 degrees-
Acqg. time 2.561 sec
Width 6398.0 Hz

r;32:raperitions

10.82

10.5

10.98
5.35
7

10.60

* OHENEVE 'S LB 399 . 8509650

DATA PROCESSING

FT size 32768
Total time 1 minutes

SSABITELR BrLlk

Solvent: cdel3
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 - *IITG-NMR"



S27

2-(Benzo|d|thiazol-2-yl)-3-bromophenyl 2,4,5-trifluorobenzoate (6a): 3C NMR (CDCl;, 100 MHz)
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180 160 140 120, 100 80 60 . 40 20 Ppm
PUBSER SSEQUBNCE | DESBRVE S TIF,” L00-E425840¢ DRTX "BROCEISING: SEXB "TRI-FBT_13C:.
Relax: delay 1.000:8ec . DECOUPLE H1, 399.8529994: iLine broadening 0.5 Hz
Pulse -45 .0 ‘degreex. Power 42 4B PT.-pize: 65536 Solvent: cdoi¥=+:
Acq. time '1.304 sec continuocusly on - - Total time 24 minutes Temp. 25.0 C / 298.1 K
Width 25125.6 Hz WALTZ-16 modulated Operator: chem

. 650. xepetitions 5 5 i ‘Mercury-400° :8IITG-NMR"
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2-(Benzo|d|thiazol-2-yl)-3-bromophenyl 2-iodobenzoate (7a): 'H NMR (CDCl;, 400 MHz)

10 8. .. 6 5 4 3 2 1 Ppm
- -f w wn &~
~ ™ @ o o
© 5 w \: oo
e — p—— e B A R

Relax. delay 1.000 sec
; Pulse“45.0 degrees™
r Acqg.-time 2.561 sec
. Width 6398.0 Wz
¢+ ‘¥2orepetitions

{PT size 32768 : :
Total time 1 minutes i I
. Temp. 25.0 '& / 288.1K
Operator: chem
- MerdSTy 4L+ TTTG-KMR"
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2-(Benzo|d|thiazol-2-yl)-3-bromophenyl 2-iodobenzoate (7a): '3C NMR (CDCl;, 150 MHz)

@© r~ O VAdHdOOOYNONANMG ‘:“‘f:::,‘::r--:>
) 0
g8 Eechbieeodogedoer 2 IRy BRUKER
- MO AVMMNAA AN DOW =N . R
0w WW FTOMOMOOMNNNNNNNN - o~~~ t:-d;:::,‘::;.-:>
— He A A A A A A A A A A A A o -~
Current Data Parameters
BAME SSAB-21-BR_13C
EXPNO p |
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140520
Time 15.21
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULBROG 2gpg30
32768
SOLVENT €pc13
N NS 273
Ds 2
) SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG €5.24
S DR 13.867 usec
DE 6.50 usec
TE 299.6 K
O DL 2.00000000 sec
D11 0.03000000 sec
Do 1
CHANNEL f1
SFO1 150.9279571 MHz
O Nuci 13c
Pl 10.50 usec
PLW1 95.00000000 W
I 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
ST 4
SF 150.9128375 MHz
WDW
SSB 0
LB 1.00 Hz
GB [
PC 1.40
L " " o b
B Wit sy oo i s J
T T T T T T T T T T T T T T T T T T 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 PPm
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2-(Benzo|d|thiazol-2-yl)-3-bromophenyl 1-naphthoate (8a): '"H NMR (CDCl;, 400 MHz)

EBUNSE, SSHQUENCE

. Relax. delay 1.000 sec

:. Pulse 45.0 degreew-.

. Acq. time 2.561 sec
Width 6398.0 Hz

‘33%:repetitions

=~ S HHO Nwo

- Lo~ nuw

w emwTw weo
e m

FORBEENE ; #H15c Y99 85PIE34

T“DATA 'PROCESSING
FT size 32768
Total time 1 minutes.

‘Solvent: cdel3

Temp. 25.0 ¢ / 298.1 K
Operator: chem

Mercury~400 "IITG-NMR*
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2-(Benzo|d|thiazol-2-yl)-3-bromophenyl 1-naphthoate (8a): 13C NMR (CDCl;, 150 MHz)

Bmﬂ

Current Data Parameters
NAME

EXPNO
PROCNO

SSAB-NAPBR-13C
1
1

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG

TD
SOLVENT
NS

NUC1

Pl
PLW1

m=m——as= Cl

SFO2
Nuc2
CPDPRG([2
PCPD2
PLH2
PLW12
PLW13

20140513

13.25

spect

S mm PABBO BB/
zgpg30

32768

cocl3

115

2
36057.691 Ha
1.100393 Hz
0.4543829 sec
5.24

13.867 usec
6.50 usec
299.6 K
2.00000000 sec
0.03000000 sec
1

CHANNEL £l ==mmmem==
150.9279571 MHz
13c
10.50 usec
95.00000000 W
R ——

600.1724007 MHz
1H

waltz1l6é
70.00 usec
21.00000000 W
0.61714000 W
0.30239999 W

F2 - Processing parameters
sI 16384

SF

T
110

T T T T T T T
170 160 150 0 130 120 100

T T T T T T T

90 80 70 €0 50 40 30

20

T T T T

10 0 ppm

150.9128375 MHz
EM

1.00 Hz

1.40



2-(Benzo|d|thiazol-2-yl)-3-chlorophenyl benzoate (1b): "H NMR (CDCl;, 400 MHz)

S$32

~ own neou
o ®mo nomo
o~ t-‘lah\n.
ial o~ ~
PULSE SEQUENCE "OBSERVE ™" BI, '399.8509690

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 2.561 smec
Width 6398.0 Hz

32 repetitions

DATA PROCESSING
FT size 32768
Total time 1 minutes

SSAB:256_Ck1H

Solvent: cdel3
Temp. 25.0 C / 298.1 K
Operator: chem

Mercury-400

*IITG-NMR"



2-(Benzo|d|thiazol-2-yl)-3-chlorophenyl benzoate (1b): 3C NMR (CDCl;, 100 MHz)

S33
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180 160 140 120 100 80 60 40 20 ppm

PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acqg. time 1.304 sec
Width 25125.6 Hz

110 repetitions

DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536

Total time 4 minutes

OBSHRVE ""CI3, 1100.5425939
DECCUPLE H1, 399.8529994
Power 42 dB
continuously on
WALTZ-16 modulated

SSAB” 256_C1:13C

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 "IITG-NMR™



S34

4-(Benzo|d|thiazol-2-yl)-5-chloro-1,3-phenylene dibenzoate (5b): "TH NMR (CDCl;, 400 MHz)
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L 1 @© i WA
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Lol ~ e
PULSE SEQUENCE OHSERUE: - H1, 399.8509697 DATA PROCRESING ABSAB-dihydro-Cl-1H
Relax. delay 1.000 sec i FT size 32768 R o e
Pulse 45.0 degrees - = Total tise 1 minutes .. Solvent: cdcl3
Acq. time 2.561 sec Temp. 25.0 C / 298.1 K
Width 6398.0 Hz Operator: chem

32 repetitions i Marcury-400 “IITG-KMR™
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4-(Benzo|d|thiazol-2-yl)-5-chloro-1,3-phenylene dibenzoate (5b): *C NMR (CDCl3, 100 MHz)
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180 160 140 120 100 80 60 40 20 pPpm
TPUESE “GEJENCE jonsm C13,” YOO 'SH25851k% TBRTX PROCESSING . . SSAB dihydrﬂ~(-‘1‘13c i
Relax. ‘delay 1.000..sec :DECOUPLE H1l, 399.8529994 : Line broadening 0.5 Hz s sz __ e q
T Pulse 45.0 degre€d r . Power 42 4B PT size 65536 Solvent: cdc13
Acqg. time 1.304 swc . ! continucusly on Total time 11 minutes Temp. 25.0 C / 298.1 K
width 25125.6 Hz i WALTZ-16 modulated ; 5 Operator: chem

290 repetitions. ; Mercury-400 “IITG-NMR"



S36

2-(Benzo|d|thiazol-2-yl)-3-iodophenyl 4-chlorobenzoate (9¢): 'H NMR (CDCl;, 400 MHz)

Cl
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P Y HRY
a Hon Ao m
e ey
-~ ®HA AW~
el o
PULSE SEQUENCE {OBSERVE H1, 399.8509926 | DATA PROCESSING | 88AB-PC1E-1-1H
Relax. delay 1.000 mec g | PT size 32768 i !
Pulse 45.0 degress i i Total time 1 minutes 2 | Bolvent: cdecl3
Acqg. time 2.561 sec i ! ! ! Temp. 25.0 C / 298.1 K
Width 6398.0 Hz i ; : i Operator: chem
: ! ! i Pile:s SSAB-PC1E-I-1H

32 repetitions H ; H
. H i | Mexcury-400 *IITG-MMR®




2-(Benzo|d|thiazol-2-yl)-3-iodophenyl 4-chlorobenzoate (9¢): 3C NMR (CDCl;, 100 MHz)

S37
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PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.304 sec
Width 25125.6 Hx
14430 repetitions

{oBSERVE €13, 100.5425824 | DATA PROCRSSING

! DECOUPLE H1, 399.8529994 | Line broadening 0.5 Hz
{ Power 42 4B | FT size 65536

{ continuously on [ Total time 5.2 hours

{ WALTZ-16 modulated ;

| 88AB_PC1E_13C

Solvent: cdell

Temp. 25.0 C / 298.1 K
Operator: chem

File: SSAB_PCLE 13C
Mercury-400 "IITG-HMR*
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2-(Benzo|d|thiazol-2-yl)-3-iodophenyl 2-nitrobenzoate (10c): 'H NMR (CDCl;, 600 MHz)

d

Current Data Paramsters
HAME 55AB-1

00-1H
N EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20141009
S Time 10.21
INSTRUM
PROBHD 5 mm PABBO BB/
ROG 2930
O T 32768
SOLVENT €DpCl3
NS 16
DS 2
SWH 12019.230 Hz
FIDRES 0.366798 Hz
O AQ 1.3631488 sec
RG 113
oW 41.600 usec
OzN DE 6.50 usec
TE 298.3 K
D1 1.00000000 sec
T™DO 1
mmmmmmm= CHANNEL 1 mmwmssmme
sfol 600.1737063 MAzZ
NUCL
£23 12.00 usec
PLWL 21.00000000 W

F2 - Processing parameters
sI 16384

SE 600.1700152 MHz
WD B

ssB 0

LB 0.30 Hz ,
GB [

BC 1.00

T T T IR B

-
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2-(Benzo|d|thiazol-2-yl)-3-iodophenyl 2-nitrobenzoate (10c): '3C NMR (CDCl;, 100 MHz)
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180 160 140 120 100 80 60 40 20 Ppm

PULSE SEQUENCE {OBSERVE €13, 100.5425840 | DATA PROCESSING i i 83aB_100_2m02I_13C

Relax. delay 1.000 sec | DRCOUPLE H1, 399.8529994 | Line broadening 0.5 Hx i

Pulse 45.0 degrees | Power 42 4B | FT wize 65536 | | Solvent: cdcl3

Acq. time 1.304 sec { contizuously on | Total time 65 minutes H | Temp. 25.0 C / 298.1 K

Width 25125.6 Hz "} WALTE-16 modulated ] : ; | Operator: chem

1700 repetiticns i : ! | Mercury-400 *IITG-MMR®
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2-(2,6-Dibromophenyl)benzo[d]thiazole (11a): 'TH NMR (CDCl;, 400 MHz)

expl  stdilh
SAMPLE SPECIAL
date Jan 24 2013 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst a.008
sw 6006.0 pwio 19.700
at 1.995 alfa 20.000
np 23964 FLAGS
fb not used i1l n
bs 4 in n
dl '1.000 dp v
nt 64 hs nn Br
ct 64 PROCESSING
TRANSMITTER fn not used
tn HL DISPLAY N
sfrq 399.853 sp -192.5
tof 0 wp 4427.4 \
tpwr 57 rf1 965.6
7.000 rfp 0 :
DECOUPLER rp 94.5 S
C!g 1p =96.5
dof PLOT
dm nnn - we 250 Br
dmm c sc 0
dpwr 50 vs 73
daf 15900 th 20
nm cdc ph
|
|
1 ]
‘ H
il
\JL' J '
B AN SRR
———— T S e e i e e S S S ) W T T r————T—
i0 9 8 7 6 S 4 3 2 1 0 ppm
oW e
13.37 23.5d.49

12.39 17.2316.89
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2-(2,6-Dibromophenyl)benzo[d]|thiazole (11a): 13C NMR (CDCl;, 100 MHz)

expi  s2pul
SANPLE SPECIAL
date Apr 26 2013 temp not used
solvent CDC13 gain not used
file exp spin not used
ACQUISITION hst 9.088
2512 pwie
at 1.199 alfa 2
n 60278 FLAGS
1l 13808 i1 n BI’
bs 16 in n
di 1.000 dp
nt 2000 h N
ct 208 PROCESSING
TRANSMITTER 1b 2.00 \)
tn Ci13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp ~62.6 S
tpwr 61 wp 20832.0
pw 4.708 rf1 9279.0
DECOUPLER rfp 7764.8 Br
HL rp -88.6
dof ° 1p -271.4
du yyy PLOT
dea W wC 250
dpwr 4z sc¢ [ ]
dat 8500 vs 57
th H
nm no ph
-
0 g~
ges
N:Iﬂ
e
L
3 25g
~ ;- ®© a
. < - =
o harfos B L)
m L A o .
= = ey
W~
~
~
o~
oo
o
o
e
= 84
3 3 e
w '
i o~
w w
w -
2
LN B B e B B S AR A DA R B N BRI BN S RIS A e s B S S T
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2-(2,6-Dibromo-4-methylphenyl)benzo[d|thiazole (12a): 'H NMR (CDCl;, 400 MHz)

expl s2pul
SAMPLE SPECIAL

date Mar 16 2013 temp not used
solvent €OC13 gain not used
il exp  spin not used

ACQUISITION hst 8.00
sw 383.8 pwae 18.108
at 1.938 alfa z28.0080
np 25528 FLAGS
hi] not used 11 n
- 1.008 dp v Br
1 . P £
nt 32 hs ng
ct 32 PROCESSING

TRANSMITTER 1b .18
tn i 1 fn . 65586
sfrg 399.853 DISPLAY M
tof 362.8 sp =§6%3 e
tpwr 62 wp 4688.6.
pw 7.8 rfl 3698.1

DECOUPLER rfp 2894.9
dn €13 rp 88.5
dof v g -91.6 Br
(0] nnn PLOT &
dan € we ZS:
dpwr S8 sc .
dmf 15908 vs 152

th 18
me cdc ph
el J
T —T - T T 7 R —
11 10 9 8 5 a 3 ppe
W i o
s.40 148 .38
9.73 21.0% 33.36
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2-(2,6-Dibromo-4-methylphenyl)benzo|d|thiazole (12a): 13C NMR (CDCl;, 150 MHz)

N 774 W
Br
N
D Me
S
Br
MWMWW
< T T T T T 1 M T 1
180 160 140 120 100 80 40 20 ppm

Current Data Parameters

SSAB-93-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140603
Time 11.05
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
TD 32768
SOLVENT cDCl3
NS 177
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 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl Sms==mms
SFOl 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
======== CHANNEL £f2 ==m=====
SFO2 600.1724007 MHz
NUC2 1H
CPDPRG[2 waltzlé
ECPD2 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
LB 1.00 Hz
GB
PC 1.40



2-(2-Bromo-6-chlorophenyl)benzo|d]thiazole (13a):'H NMR (CDCl;, 400 MHz)

Br

Cl

S44

PULSE SEQUENCE

! Relax. delay 1.000 mec
Pulse 45.0 degredés - -
Acq. time 2.561 sec
Width 6398.0 Hz
32 repetitions

13.58
13.42

15.69 -1

399.8509671 . DATA Pm o

. PFT size 32768
Total time 1 minutes

SSAB_OC1 Br_ 1H

Solvent: cdell
Temp. 25.0 C / 298.1 K
Operator: chem

Mercury-400

"IITG-HMR*
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2-(2-Bromo-6-chlorophenyl)benzo|d|thiazole (13a):'3C NMR (CDCl;, 100 MHz)

Br

163.834
152.966
136.432
135.555
134.236
131.917
~131.460
128.874
— . 126.3%6
‘\—125.!31
124.840
124.116
121,828
/—71 549
77.229
7. 908

Z

/

Cl

o J .uh_LJ N ' a R & o
1||||1|J|1|r||||t|||v||||T|i1111|!z:i[xrll|lil|||[|l||||<'r.|l|||11||||||||||[1|ir;||||||:|v|1||1—|’
180 160 140 120 100 80 60 40 20 pPpm
! "PUER “BRGUENCE ‘ C13, 100:5425556 DAY .PROCESSING “'SSAB_OC1_Br_13c
| Relax. dealay 1.000. sec -DECOUPLE H1, 395.8529994 Line broadening 0.5 Hx S W
Pulse 45.0 degreds . Power 42 4B . FT size 65536 Solvent: cdcl3
Acg. time 1.304 sec : !. continucusly on Total time 20 minutes Temp. 25.0 C / 298.1 K
width 25125.6 Bz WALTZ-16 modulated Operator: chem

! 60 .repatitions i : Mercury-400 “"IITG-NMR®
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2-(2-Bromo-6-methoxyphenyl)benzo[d]thiazole (14a): "TH NMR (CDCl;, 400 MHz)
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10 9 8 7 6 5 4 3 2 1
4 g ¥ Y
-« 0 - o
@ @ AR~ L) o
PULSE SEQUENCE OBSERVE H1, 399.8509709 DATA PROCESSING | S8AB_o_OMeBr 1H
Relax. delay 1.000 sec FT eize 32768 i
Pulse 45.0 degrees Total time 1 mizutes i Solvent: cdcll
Acq. time 2.561 sec :

width 6398.0 Hx

{ Temp. 25.0 C / 298.1 K
32 repetitions

' Operator: chem
i Mercury-400 “IITG-NMR™
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2-(2-Bromo-6-methoxyphenyl)benzo[d]thiazole (14a): 3C NMR (CDCl;, 100 MHz)

Br

g 8 3 $33248388 & 325 2 N
B % fReadndenan b N ~
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o w o e B L R - Lol I "
L | - 'Q.-c oo ﬂﬂ/ﬁ - k(l
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180 160 140 120 100 80 60 40 20 Ppm
PULSE SEQUENCE {oBSERVE €13, 100.5425863 DATA PROCESSING | 88AB_o_OMeBr_13C
Relax. delay 1.000 sec Em“ H1, 399.852999%4 Line broadening 0.5 Hx
Pulse 45.0 degrees § Power 42 4B FT size 65536 - Solvent: cdecld
: Acq. time 1.304 sec { eentinuously on Total time 20 minutes Temp. 25.0 C / 298.1 K
width 25125.6 Hx i WALTZ-16 modulated Operator: chem
540 repetitions H Mercury-400 *IITG-KMR"
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2-(2-(Benzyloxy)-6-bromophenyl)benzo|d]thiazole (15a): 'TH NMR (CDCl;, 600 MHz)

B r Current Data Parameters
SSAB-OCH2Eh_1H
EXPNO 1
N PROCHO 1
F2 - Acquisition Parameters
\ Date_ 20140924
Time 10.37
INSTRUM spect
S PROBHD 5 mm PABBO BB/
PULPROG 2930
™D 32768
O SOLVENT cnel3
Ns 16
DS 2
swH 12019.230 Hz

FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG 73.2
o 41.600 usec
DE 6.50 usec
TE 298.4 K
Dl 1.00000000 sec
TDO 1

= CHARNEL f1 m=emmmmm
SFOL 600.1737063 MHz
FUCL 1H
1 12.00 usec
PLWL 21.00000000 W

F2 - Processing parameters
S1 6384

SF €00.1700218 MHz
WDW EM

SSB o

1B 0.30 Hz
GB o

BPC 1.00

10 9 8 7 6

CHEE

4 3 2 1 ppm
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2-(2-(Benzyloxy)-6-bromophenyl)benzo[d]|thiazole (15a): 13C NMR (CDCl;, 150 MHz)

C><)
Baggn

® O ~ TOAIDDANADIONAO™M
© AN MO VOoODHINFO~A s ®
Sl e R ol e TNO @
™ @® ™ POUEHDVOOLOWOL TN AN DR
© B MOONNNNNNNNNN A ~e~O
- o e ks R R Rk e K Kt K o e | ~f~ -
Current Data Parameters
NAME SSAB-OCH2Ph_13C
EXPNO 1
PROCNO 1
F2 - Rcquisition Parameters
Date_ 20140924
Time 10.26
INSTRUM spect
PROBHD 5 mm PABBO BB/
Br PULPROG 2gpg30
TD 32768
SOLVENT CDCL3
N NS 214
DS 2
\) SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
S RG 65.24
DW 13.867 usec
DE 6.50 usec
O TE 298.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
C! f1
SFO1 150.9279571 MHz
NUC1 13C
Pl 10.50 usec
PLW1 95.00000000 W
seamm=== CHANNEL f2 =ss=====
SFO2 €00.1724007 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
S5B 0

LB 1.00 Hz
GB 0

PC 1.40

L1

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



2-(2-Bromonaphthalen-1-yl)benzo[d]thiazole (16a): "TH NMR (CDCl;, 400 MHz)

S50

PULSE SEQUENCE

Relax. delay 1.000 sec
Pulse 45.0 degrees’
Acqg. time 2.561 sec
Width 6398.0 Hz

32 repetitions

JOBSERVE »~H1, 399.8507995

DATA PROCESSING.
FT aize 32768

Total time 1 minutes .-

SSAB_1Nap ‘Br_1H

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 "IITG-NMR"
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2-(2-Bromonaphthalen-1-yl)benzo[d]thiazole (16a): 1*C NMR (CDCl;, 100 MHz)

o M MM AW @M NN T M N © o
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200 180 160 140 120 100 80 . 60 40 20 ppm
' PULSR €SBJUENCE OBSERVE C13," 100.5426093 ‘BATA PROCESSING 8SAB_1Nap_ Br_l13C
Relax: -delay 1.000 sec DECOUPLE H1, 399.8529994 Line broadening 0.5 Hx e e
Pulse 45.0 degrees Power 42 dB - FT size 65536 Solvent: cdcll
Acq. time 1.304 sec continuously on Total time 7 minutes Temp. 25.0 C / 298.1 K
width 25125.6 Hz WALTZ-16 modulated Operator: chem

190 repetitions : Mercury-400 “IITG-NMR"
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2-(2-Bromo-2-phenylethyl)benzo[d|thiazole (17a): 'H NMR (CDCl;, 400 MHz)

Br

| B | T T T T T T T T I T T T T I

| MG T TR S T T S M T R A T R . S PR D i Tl S S i e SRS A
9 8 7 6 5 4 3 2 1 ppm
™ - wn o~ L
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PULSE SEQUENCE OBSHRVE H1l, 399.8510287 DATA PROCESSING .8SAB_Aliph Br 1H
Relax. delay 1.000 sec FT size 32768 — A
Pulse 45.0 degreds Total time 1 minutes Solvent: cdcl3
Acq. time 2.561 sec Temp. 25.0 C / 298.1 K
Width 6398.0 Hz Operator: chem
File: SSAB_Aliph Br 1E

32 repetitions
Mercury-400 "IITG-NMR"



2-(2-Bromo-2-phenylethyl)benzo[d|thiazole (17a): 13C NMR (CDCl;, 150 MHz)
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Current Data Parameters

NAME SSAB-aliph-br-13C
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date 20140312
Time 13.53
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

TD 32768
SOLVENT CDC13

NS 118

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 301.2 K

Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
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
SI 16384

SF 150.9128347 MHz
WDW

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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2-(2,6-Dichlorophenyl)benzo|d|thiazole (11b): 'H NMR (CDCl;, 400 MHz)

expl s2pul

SAMPLE SPECIAL
date Feb 11 2013 temp not used
solvent €Dc13 gain not used
file exp spin not used
ACQUISITION hst 0.608
sSw 6389.8 pwaoD 19.70e
at 1.8998 alfa 20.000
np 25528 FLAGS
b not used i1 n
bs 4 in n
d1 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER b 0.1¢
tn HL fn 65536
sfrgq 399.853 DISPLAY
tof 362.8 sp -98.2
tpwr 57 wp 4483.6
8.850 rfl 3698.3
DECOUPLER rfp 2894.9
Ci3 rp 1.1
e 1Ip -99.5
nnn PLOT
c wc 50
50 sc
15900 vs 60
th 20

- - —
11.22 15.98.74
10.75 43.39

Cl

Cl

L

PpR



2-(2,6-Dichlorophenyl)benzo|d|thiazole (11b): 3C NMR (CDCl;, 100 MHz)

S55

expl  szpul
SAMPLE SPECIAL
date Apr 26 2013 temp not used
solvent CDC13 gain not used CI
spin not used
ACQUISITION hst 9.008
W pwas 9.408 N
at alfa 20.080
np FLAGS \
b i1 n
bs in n
di dp y
nt hs nn S
ct 656 PROCESSING
TRANSMITTER b 2.00 CI
tn C13 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp ~617.7
tpwr 61 wp 21262.5
4.700 rf1 9273.6
DECOUPLER rip 7764.9
dn HL rp -88.6
dof [T -271.4
dm yyy PLOT
dem we 250
dpwr 42 sc 0
dmf 8500 . vs 40
th 5
nm no ph
- ; o
avs
- a
m NN
- - .
-
ge SNE
@ o ~
e g
o3
. P
S
2w
&
283
5 5 2 ]
~m - -
~ ©
w w
- -
B ) ISR i PRI i i o T G B B B B o L T L0 .20 W i A5 B B e L D L e o e g e TR LI AN LN L B 0 B s e
200, 180 160 140 120 100 ao 60 40 20 ppm
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2-(2,6-Dichloro-4-methylphenyl)benzo[d]|thiazole (12b): "TH NMR (CDCl;, 400 MHz)

expl s2pul
SAMPLE SPECIAL
date Mar 16 2013 temp not used
solvent Cbc13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwio 14.100
at 1.998 alfa 20.000
np 25528 FLAGS Cl
fb not used i1 n
bs 4 in n
di 1.000 dp y
nt 64 hs nn
ct PROCESSING
TRANSMITTER b 0.10 Me
tn H1 fn 5536
sfrg 399.853 DISPLAY
tof 362.8 sp -149.4
tpwr 62 wp 4777.5
7.050 rfl 795.8 Cl
DECOUPLER rfp 0
n C13 rp 79.86
dof 1p -78.6
dm nnn PLOT
dmm C wc 250
dpwr S0 sc 0
dmf 15980 vs 148
th 20
nm cdc ph
!
f
i
| ‘J
_INAL
T T — — — T ——— T —
11 10 9 8 4 3 2 1

16.19
9.81

T
13.027.50
12.94
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2-(2,6-Dichloro-4-methylphenyl)benzo[d]thiazole (12b): 13C NMR (CDCl;, 150 MHz)

2 5 g 25288298 e 5 Co><)
=
A 3 L FNo ~
o ™ N OO RO W A £ IEI’IH! ll' l“:IEE Iql
© 0 T OO NNNNNN ~ -~ —t
- - B [ b e ~r~r~ ™~ (:‘;::,<::-;)
Current Data Parameters
NAME SSAB-92_13C
EXPNO 1
PROCNO Fl
F2 - A.Cq’uiSitiGIl Parameters
Date_ 20140520
Time 15.37
INSTRUM spect
Cl PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 32768
N SOLVENT cDCl3
NS 100
\) M DS 2
e SwH 36057.691 Hz
FIDRES 1.100393 Hz
S ng 0.4543829 sec
RG 65.24
DW 13.867 usec
Cl DE 6.50 usec
TE 299.7 K
1 2.00000000 sec
D11 003000000 sec
D0 b

CHANNEL f] s=======
150.9279571 MH
13c

10.50 usec

95.00000000 W

CHANNEL £2 =====
600.1724007 MHz

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 70.00 usec
PLW2 21.00000000 W
PLW12 0.61714000 W
PLW13 0.3023999% W
F2? - Processing parameters
sI 16384

SF 150.9128431 MHz
WDW EM
SSB 0

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 1
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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2-(2-Chloronaphthalen-1-yl)benzo[d|thiazole (16b): 'TH NMR (CDCl;, 400 MHz)

Ppm

Ve mon oo

MABAND @™

rcacw oo

el - ” e

PULSE SEQUENCE ‘OBHERVE H1, 359.8510248 DATA PROCESSING -SSAB_1Nap Cl1_1H
Relax. delay 1.000 sec FT aize 32768
Pulse 45.0 degrees Total time 1 minutea- Solvent: cdcl3
Acqg. 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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2-(2-Chloronaphthalen-1-yl)benzo[d|thiazole (16b): 13C NMR (CDCl;, 100 MHz)

- M W O w @ WM OO H® ® o o a
@ O~ WO M NO MY DWW N MmN WD n o o

~ N~ D YVWO®NO M N T W NN n

© M w A H 2 00 ® WYMo M o -~ w

w0 L I B L T T T T T T T T I I ~ o~ o~

~ CA B B B B B B B B B S I B I B>

y-
;
\

VAR Aot e sl

l:l‘[V[TTIIjl“ll]llllillll|lll‘[l[lll|lllll||lll\I|Illlll[iT"l\Illfl'l‘FI]Tllijll!l!||1?1IJIIIIIII|TﬁT
180 160 140 120 100 80 60 40 20 Ppm
"PULSE SZBJUENCE OBSERVE C13, 100.54259886 "DATA PROCESSING SSAB_1Nap Cl 13C’ 3
Relax. ‘delay 1.000 sec . DECOUPLE E1l, 359.852599%4 Line broadening 0.5 Hz _
Pulse 45.0 degrees Power 42 dB ‘ FT size 65536 : Solvent: cd¢l3l
Acg. time 1.304 sec continuously on Total time 21 minutes Temp. 25.0 C / 298.1 K
Width 25125.6 Hz WALTZ-16 modulated Operator: chem

550 ‘repetitions Mercury-400 “IITG-NMR™
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2-(2,6-Diiodo-4-methylphenyl)benzo|d|thiazole (12¢): '"H NMR (CDCl;, 400 MHz)

N
Ty
S

Uth JL J

S X T T l T T L§ T l T T T T W T T T T l T T T T I T T T T I T T T I T T T T | T T T T 1 T T T T l T T T T 1
10 9 8 7 6 5 4 3 2 1 ppm
pow oy z
3 58 23 2
S 64 on “
PULSE SEQUENCE {oBsERVE  H1, 399.8509721 | DATA PROCESSTNG i SSAB_PMeBT I 1E
Relax. delay 1.000 sec {FT size 32768 i

Pulse 45.0 degrees

Acq. time 2.561 sec
width 6398.0 Hx
32 repstitions

Solvent: cdecll
Temp. 25.0 C / 298.1 K
Operator: chem
,jlntl:u.ry-lﬂﬂ "IITG-HMR"

i Total time 1 minutes




2-(2,6-Diiodo-4-methylphenyl)benzo|[d]thiazole (12¢): 13C NMR (CDCl;, 150 MHz)

S61
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Current Data Parameters
NAME

SSAB-OCLBTI_13C
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters

Date_ 20141021

Time 15.26

INSTRUM spect

PROBHD S5 mm PABBO BB/

‘PULPROG zgpg30

™ 32768

SOLVENT cpcl3

NS 166

Ds 2

SWH 36057.691 Hz

FIDRES 1.100393 Hz

AQ 0.4543829 sec

RG €5.24

W 13.867 usec

DE 6.50 usec

TE 299.4 K

D1 2.00000000 sec

D1l 0.03000000 sec

TDO 1
CHANNEL f1

SFOL 150.9279571 MHz

NUCL 13C

P1 10.50 usec

PLW1 95.00000000 W
CHANNEL £2

SFO2 600.1724007 MHz

NUC2 1H

CEDPRG[2 waltzl6.

BCED2 70.00 usec

PLW2 21.00000000 W

PLW12 0.61714000 W

PLW13 0.3023999% W

F2 - Processing parameters
sI 16384

SF 150.9128406
WDW EM
SSB 0
LB . 1.00
GB o
BC 1.40

MHz

Hz



2-(2-Chloro-6-iodophenyl)benzo[d]thiazole (13¢): '"H NMR (400 MHz, CDCl;):

S$62

13.89 <%

13.74 €
13.44 €
15.48 :E

o— {OBSERVE  H1, 399.8509713
Relax. delay 1.000 sec 1

Pulse 45.0 degress

Acq. time 2.561 sec

Width 6398.0 Hx

32 repetitions

| DATA PROCESSING
| FT eize 32768
i Total time 1 minutes

e e b

| 8aAB_OC1BT_I_1H

| Solvent: cdel3
! Temp. 25.0 C / 298.1 K
éo,.nml chem
'El-znly-lno *IITG-NMR"




2-(2-Chloro-6-iodophenyl)benzo[d]thiazole (13¢): 3C NMR (150 MHz, CDCl;):

S63
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Current Data Parameters
SSAB-OCLI_13C
1

EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20141021
Time 15.43
INSTRUM spect
PROBHD 5 mm PABBO BB/
zgpg30
TD 32768
SOLVENT CDC13
NS 121
Ds 2
SWH 36057.691 Hz
FIDRES 1.100393 Hz
AQ 0.4543829 sec
RG 200.18
DR 13.867 usec
DE 6.50 usec
TE 300.2 K
D1 2.00000000 sec
D1l 0.03000000 sec
TDO 1
cesmmmam CHANNEL £l ===mmmms
SFOl 150.9279571 MHz
NUC1 13C
P1 10.50 usec
PLW1 95.00000000 W
s=mmmmm= C L £2 mmmm————
SFO2 600.1724007 MHz
2 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 150.9128430 MHz
WDM EM
8SB ]

LB 1.00 Hz
GB [}

PC 1.40
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2-(2-Bromophenyl)-3-phenylquinoxaline (20a): 'H NMR (400 MHz, CDCl;):

expl szpul
SAMPLE SPECIAL
date Jun 6 2012 temp not used
solvent CDC13 pain not used
File exp spin not used
ACQUISITION hst 0.008
sw 6389.8 pwdD 19.780
at 1.998 ailfa 20.000
np 25528 FLAGS Br
fb not used i1 n
bs 4 in n
d1 1.000 dp y
nt 32 hs nn N
ct 32 PROCESSING
TRANSMITTER 1b 0.10 N
tn HL f 65536
sfrqg 399.853 DISPLAY
tof 36z.8 sp -795.0 ~
tpwr 57 wp 6389.8
w 9.850 rfl 795.0 N
DECOUPLER rfp 0
n C13 rp 113.3
dof o 1p -83.2
dm nnn PLOT
dmm C wC 250
dpwr 50 sc 0
dmf 15900 vs 53
th 11

13 12 11 10 3 8 7 6 5 a 3 2 1 -0 -1 ppm

w o
6.1813.693@922
6.97 209532
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2-(2-Bromophenyl)-3-phenylquinoxaline (20a): 3C NMR (100 MHz, CDCly):

Br

183,747
153.507
141.985
140.506
138,493
133,177
131.636
130.645
130.393
129,836
129.608
129.577
128.227
127.724
122,874
/77.5%0
77,230
\——75 910
/Z
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220 200 180 160 140 120 100 80 60 40 20 0 ppm
PULSE SEQUENCE {OBSERVE €13, 100.5425847 | DATA PROCESSING i 88AB-8Qun-Br-13C
Relax. delay 1.000 sec | DECOUPLE H1, 399.8529994 | Line broadening 0.5 Hz :
Pulse 45.0 degrees ! Power 42 dB | FT mize 65536 | Solvent: c¢dcll
Aog. time 1.304 sec | contimucusly on {Total time 36 minutes i Temp. 25.0 € / 298.1 K
Width 25125.6 He | WALTZ-16 modulated i i Operator: chem
940 repetitions i : i Mercury-400 *I1TG-JaMR*
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2-(2-Bromo-4-methylphenyl)-3-(p-tolyl)quinoxaline (21a): "H NMR (400 MHz, CDCl;):

e
T T T T T T T T I T T T T T T LI Iﬁ‘ T T T T I Ok O F T I T T T T '] T L T 1 ] X S T T I T T T [
10 8 7 6 5 4 3 2 1 pPpPm
o SOy Ry w
5.67 12.09 B.1%.87 18.22
5.58 1133371.63 18.11
wﬁmncr - OBEERVE { ﬂ, 399 9509686 '~ "DATX PROCESSING " SSKB_DiMsQuy’ Br TH

Relax. delay 1.000 ssc.
* Pulse 45:0 degreax

Acq. time 2.561 sec

width 6398.0 Hz

32 repstitions

FT size 32768
~Total time I minuves

g61vent: cdcld

Temp. 25.0 C / 298.1 K
Operator: chea
Mercury-400 “IITG-NMR"
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2-(2-Bromo-4-methylphenyl)-3-(p-tolyl)quinoxaline (21a): 3C NMR (100 MHz, CDCl;):
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180 160 140 120 100 80 60 40 20 Ppm

-UMULSE "SBQUENCE OBSERVE: "C1377 1007 5425848 NTE-BROCESSING SSAE. DIMe gun Br 13C

Relax. delay 1.000. sec DRCOUPLE H1, 399.8529994 Line broadening ¢.5.Hz

Pulse 45.0 degrees ‘Rower-42 dB. FT-aize ‘65536 Splvent: cdcli

Acq. time 1.304 sec {.edntinuously on Total time 12 minutes Temp. 25.0 C / 298.1 K

wWidth 25125.6 Hz WALTZ-16 modulated Operator: chea

330 repetitions

Mexcury-400 *IITG-NMR"
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2-(2-Bromo-4-methylphenyl)-6,7-dichloro-3-(p-tolyl)quinoxaline (22a): '"H NMR (400 MHz, CDCl;):
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Relax. delay 1.000 sec: . FT size 32768 . c I
~ Pulse 45.0 degrees > 1 ? Total time Timirnpesd 5 “HoiveRt: cdels-

Acqg. time 2.561 sec
Width 6398.0 Hz
'732 repetitions

‘Todp. 2570°C 7/ 298.1 K
Operator: chem
Mercury-400 * “IITG-NMR"



S69

2-(2-Bromo-4-methylphenyl)-6,7-dichloro-3-(p-tolyl)quinoxaline (22a): '3*C NMR (100 MHz, CDCl;):

w0 60O 6~ OO0 ® W ® O @ O - o~ m O O R
W M ® 0O MNP M ® A MmN ® O ® Mo - ™m o ~ o
B R T T R R R -~ oo
WO T W M MM Mm®m MM m NN ™~ NN ~ -~ o~ ~N o~
e e e i e o T T B T B I I I B |
LT LTI U 3135 L
/ o
/’/
i Br O Me
AN
Cl N" O
Me
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180 ) 160 140 120 100 80 60 40 20
USSR SSNJUENCE ~OBERIVESS CI3; 10075425840 “DATR PRUCESSING ‘"BBAB_ 94 13T
v Relak: delay 1.000 sec DECOUPLE H1, 399.8529994 Line broadening 0.5 .Hz e st 0
; Pulse 19,90 degrees Powsr 42 4By L “FT Bize 65536 * BolvéhE ™ ¥deld
= Acq. time 1.304 sec continucualy- on = i Total time 12 minutes Temp. 25.0 C / 298.1 K
; Width 25125.6 Hz WALTZ-16 modulated Operator: chem

:» 320 _twpetitions : Mercury-400 “IITG-NMR®
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2,3-Bis(2-bromophenyl)quinoxaline (20aa): '"H NMR (400 MHz, CDCl5):
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33 33
PULSE SBGUENCE OBSERVE - H1, 399.8509605,

Relax. delay 1.0090 sec.
Pulse 45.0 degreas
Acqg. time 2.561 sec
Width 6398.0 Hz

32 repetitions

DATA PROCESSING
FT size 32768

- Total time 1 minutes

SSAB qun_Br_m_18

Solvent: cdcl3
Temp. 25.0 C / 2598.1 K
Operator: chem
Mercury-400 *IITG-NMR®
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2,3-Bis(2-bromophenyl)quinoxaline (20aa): 3C NMR (100 MHz, CDCl;):
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PULER SEQUENCE CRBUNEE C1Y, *200.5425855 DVEL FROCRETTND ) ssu;qm;ng 5_13 c
- Relax. delay 1.000 sec JECOUPLE N1, 399.83529994 . Line bieoadening 0.5 Hx
Pulse 45.0 degreés hewes 42 4B z FT zisn: 65536 Solvemt: cdcll
Acqg. time 1.304 sec essbinuously on Total time 16 minutes Temp. 25.0 C / 298.1 K
width 25125.6 Hs WALTE-16 modulated Operator: cham
‘420 repetitioms . Maxcury-400 *ILTG-MMR®
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2-(2-Bromophenyl)-6-methyl-3-phenylquinoxaline compound and 3-(2-Bromophenyl)-6-methyl-2-phenylquinoxaline (23a and
23a’): 'TH NMR (400 MHz, CDCl;):
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TEBUBSDSERIURNGE DATA PROCESSING' SSRB-4MeRr, 18

Relax. delay 1.000 sec
-Pulse 45.0-degresa-
Acqg. time 2.561 sec
Width 6398.0 Hz

-32: repetitions

'OBSERVE' " 8357 3999509639

FT size 32768
Total time 1 minutes

Solvent:“edel3
Temp. 25.0 C / 298.1 K
Operator: chem

‘Mercuxy-400 “IITG-NMR=:
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2-(2-Bromophenyl)-6-methyl-3-phenylquinoxaline compound and 3-(2-Bromophenyl)-6-methyl-2-phenylquinoxaline (23a and

23a’): 3C NMR (100 MHz, CDCls):
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MIEER BEJUENCE OBSERVEIY €13, 100.542587L DATA PROCESSING SSAB_4Me& Br_ 13C:
‘Relax. delay 1.000 sec . DECOUPLE H1, 399.8529994 Line broadening 0.5 Hz
‘. Pulse 45,0 degrees Power 42 &8 FT size 65536 Solvent? ‘Cleis>
Acq. time 1.304 sec continuously on " -3 Total time 14 minutes Temp. 25.0 ¢ / 298.1 K
Width 25125.6 Hz WALTZ-16 modulated Operator: chem

390.xepetitions Mercury-400 *IITG-NMR"
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2-(2-Chlorophenyl)-3-phenylquinoxaline (20b): "H NMR (400 MHz, CDCl;):
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PULSE “SEQUENCE OBSBRVE;LY: HL; 399 . 8309652 ‘DATA PROCESSING” Es'snvm_ca.;u
Relax. delay 1.000 sec FT size 32768
Pulse 45.0 degrees Total time 1 mi— Solvent: -cdcl3l

Acq. time 2.561 sec
Width 6398.0 Hz
32 repetitions

Temp. 25.0 C / 298.1 K
Operator: chem
~ Mercury-400  "IITG-NMR"



2-(2-Chlorophenyl)-3-phenylquinoxaline (20b): 3C NMR (150 MHz, CDCl;):
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Current Data Parameters

NAME SSAB-QUI-Cl-13C
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140501
Time 10.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 32768
SOLVENT CDC13
NS 161
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 f1l ========
150.9279571 MHz
13C
10.50 usec

95.00000000 W

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 150.9128391 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
EC 1.40
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2-(2-Chloro-4-methylphenyl)-3-(p-tolyl)quinoxaline (21b): 'H NMR (400 MHz, CDCly):

Cl Me
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W e W
7.10 3.07 17.2411.01 17.01
5.31 9.91 12.70 17.60

Relax. delay 1.000 sec
< ‘Pulse 45.0 degrees . -
“. ACqg. time 2.561 sec

Width 6358.0 Hz

-32 ‘repetitions

DATA PROCESSING : -
FT size 32768
Total time '} minutes

S ST8 20

--SSAB DIMe .qun. Cl. 1K

Solvent: cdcl3
Temp. 25.0 C / 298.1 K
Operator: chem
Mercury-400 *IITG-NMR"
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2-(2-Chloro-4-methylphenyl)-3-(p-tolyl)quinoxaline (21b): 3C NMR (100 MHz, CDCly):
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B — - - - — a i PTPS = 12 % 5. g AJ
A R SR K] Om;.*u}*alﬂﬁ.ﬂﬂlll e " DATA PROCESSING. S88AB DiMe Qun C1_13C
Relax. delay 1,000 sec DECOUPLE H1l, 399.8529994¢ Line broadening 0.5 Hs EER. R ———
.Pulse 45.0 degrees Pawer 42. dB..., FT size 65536 Salvent: cdcl3d . .- i
ACq. time 1.304 sec continucusly on 7 . Total time 15 minutes Temp. 25.0 C / 298.1 K
Width 25125.6 Hx WALTZ-16 modulated Operator: chem

. 41Q xapetitions Mercury-400 - *IITG-MMR"
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6,7-Dichloro-2-(2-chloro-4-methylphenyl)-3-(p-tolyl)quinoxaline (22b):'H NMR (400 MHz, CDCl;):
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UBER SFRGUENCE OESERVE " HL, "399.850961% ~DXTA 'PROCESSING SSAB_97_1H'
Relax. . delay 1.060 sec . FT size 32768
i Pulse 45.0 degredw:~: 5 5 “Total time 1 minutes Solvent: ¢doll
Acq. time 2.561 sec Temp. 25.0 C / 298.1 K'
Width 6398.0 Hz ’ Operator: chem
< 32:repptitions- Bt Mercury-400 *IITG-NMR"'
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6,7-Dichloro-2-(2-chloro-4-methylphenyl)-3-(p-tolyl)quinoxaline (22b):*C NMR (100 MHz, CDCl;):
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PUSSRGEQUENCE  UBSERVE 7L IOUSS4ZS§40  DATA PHOCESSING ’  smamcsruse

Rebax: delay 1.000 sec
; Pillse 45.0 degreés
; Acqg. time 1.304 aec
| width 25125.6 Hz
+ 280.meputitions

| DECOUPLE  H1, 399.8529994
Powar 42 dB:
continuously on
WALTZ-16 modulated

. Line broadening 0.5 Hx
. FT size 65536
i Total time 10 minutes

Solvekit! cdcly €20 -

Temp. 25.0 C / 298.1 K
Operator: chem
Marcury-400.

TITTGSNMRY:



S80

2,3-Bis(2-iodo-4-methylphenyl)quinoxaline compound and 2-(2-lodo-4-methylphenyl)-3-(p-tolyl)quinoxaline (21¢ and 21cc):
'H NMR (400 MHz, CDCl;):
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| PULSE SEQUENCE |OBSERVE H1, 399.8509648 | DATA PROCESSING ; | 8SAB_DiMeQIRe 1H |
| Relax. delay 1.000 sec ; | PT size 32768 : !

Req. time 2.561 pec : ! | Temp. 25.0 C / 298.1 K

Width 6398.0 Hz

| Operator: chem
32 repetitions

| Pulse 45.0 degrees : Total time 1 minutes ESolmh edell 1‘
! ]
| Mercury-400 *IITG-NMR® ‘

|
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2,3-Bis(2-iodo-4-methylphenyl)quinoxaline compound and 2-(2-lIodo-4-methylphenyl)-3-(p-tolyl)quinoxaline (21c and 21cc):

13C NMR (100 MHz, CDCL):
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| PULSE SEQUENCE | OBSERVE €13, 100.5425870 | DATA PROCESSING i SSAB_DiMeQI_13C i
| Relax. delay 1.000 sec {DRCOUPLE H1, 399.8529994 ! Line broadening 0.5 Hz | o
| Pulse 45.0 degrees | Power 42 dB FT size 65536 ] Solvent: cdcl3 i
Acq. time 1.304 sec ;! continuocusly on Total time 41 minutes i Temp. 25.0 C / 298.1 K t
Width 25125.6 Hz | WALTZ-16 modulated : Operator: chem
1090 repetitions : H Pile: SSAB_DiMeQI 13C

| ‘ ! Mercury-400 *IITG-NMR"




