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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 Fys4
(0.25mm). NMR spectra were recorded in CDCIl; and DMSO-dg with tetramethylsilane as the
internal standard for '"H NMR (400 MHz) CDCl3 and DMSO-ds solvent as the internal standard
for *C NMR (100 MHz). Mass spectra were recorded using WATERS MS system, Q—tof
premier and data analyzed using Mass Lynx 4.1. Specific rotations were recorded on Perkin
Elmer instruments model 343 polarimeter. Elemental analysis was performed with a Perkin
Elmer 2400 elemental analyzer. Melting points were recorded on Buchi B-545 melting point
apparatus and are uncorrected. IR spectra were recorded in KBr or neat on a Nicolet Impact 410

spectrophotometer.
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Crystallographic Description:

Crystal data were collected with Bruker Smart Apex-1l CCD diffractometer using
graphite monochromated MoKa. radiation (A = 0.71073 A) at 298 K. Cell parameters were
retrieved using SMART @ software and refined with SAINT™ on all observed reflections. Data
reduction was performed with the SAINT software and corrected for Lorentz and polarization
effects. Absorption corrections were applied with the program SADABS™!. The structure was
solved by direct methods implemented in SHELX-97™! program and refined by full-matrix least-
squares methods on F2. All non-hydrogen atomic positions were located in difference Fourier
maps and refined anisotropically. The hydrogen atoms were placed in their geometrically
generated positions. colorless crystals were isolated in rectangular shape from acetonitrile at

room temperature.

a. SMART V 4.043 Software for the CCD Detector System; Siemens Analytical Instruments
Division: Madison, WI, 1995.

b. SAINT V 4.035 Software for the CCD Detector System; Siemens Analytical Instruments
Division: Madison, WI, 1995.

c. Sheldrick, G. M. SHELXL-97, Program for the Refinement of Crystal Structures; University
of Gottingen: Gottingen (Germany), 1997

Fig. 3 ORTEP view of 2-Thiomorpholinobenzo[d]thiazole (1b)
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Crystallographic description of 2-Thiomorpholinobenzo[d]thiazole (1b): C11H12N,S,, crystal
dimensions 0.42 x 0.35 x 0.28 mm, M, = 236.37, monoclinic, space group P 21/c, a = 10.130(2),
b = 8.1511(15), ¢ = 13.600(2) A, o = 90°, B = 93.902(10)°, y = 90 °, V = 1120.4(3) A3, Z = 4,
pealed = 1.401 mg/m®, 1 = 0.442 mm™, F(000) = 496.0, reflection collected / unique = 2761 /
2255, refinement method = full-matrix least-squares on F?, final R indices [I > 26 (I)]: Ry =
0.0379, wR;, = 0.1007, R indices (all data): Ry = 0.0469, wR, = 0.1069, goodness of fit = 1.070.
CCDC-876212 for 2-Thiomorpholinobenzo[d]thiazole (1b) contains the supplementary

crystallographic data for this paper. These data can be obtained free of charge from The

Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.

Fig. 3 ORTEP view of N-((R)-1-phenylethyl)benzo[d]thiazol-2-amine (10q)

Crystallographic description of N-((R)-1-phenylethyl)benzo[d]thiazol-2-amine (10q):
CisH13N,S, crystal dimensions 0.45 x 0.34 x 0.25 mm, M, = 253.34, tetragonal, space group | 41,
a = 14.9330(16), b = 14.9330(16), ¢ = 12.2771(16) A, « = 90°, # =90° y =90 °, V = 2737.7(5)
A3 Z =8, peaicg = 1.229 mg/m?, 1 = 0.220 mm™, F(000) = 1064.0, reflection collected / unique =

2726 2243, refinement method = full-matrix least-squares on F?, final R indices [l > 2o (1)]: Ry


http://www.ccdc.cam.ac.uk/data_request/cif
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=0.0553, wR, = 0.1214, R indices (all data): R; = 0.0641, wR; = 0.1302, goodness of fit = 1.019.
CCDC-829313 for N-((R)-1-phenylethyl)benzo[d]thiazol-2-amine (10q) contains the
supplementary crystallographic data for this paper. These data can be obtained free of charge

from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.



http://www.ccdc.cam.ac.uk/data_request/cif
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Spectral Data
2-Morpholinobenzo[d]thiazole (1a):

N
S ‘
‘ @ S N\ /O m

White solid; M.p. 120-122 °C; *H NMR (400 MHz, CDCls): § (ppm) 3.59 (t, 4H, J = 4.4 Hz),

3.80 (t, 4H., J = 4.4 Hz), 7.07 (t, 1H, J = 7.6 Hz), 7.28 (t, 1H, J = 8.0 Hz), 7.57 (dd, 2H, J, = 6.4
Hz, J, = 4.0 Hz); *C NMR (100 MHz, CDCl3): & (ppm) 48.6, 66.3, 119.4,120.9, 121.8, 126.2,
130.7, 152.6, 169.1; IR (KBr): 2918, 2854, 1591, 1537, 1441, 1377, 1289, 1229, 1113, 1067,
1032, 945, 859, 756 cm™; HRMS (ESI) calcd for CyHiN,OS (M+H)* 221.0743; found

221.0749.

2-Thiomorpholinobenzo[d]thiazole (1b):

N
N\
O

Yellow solid; M.p. 98-99 °C; *H NMR (400 MHz, CDCls): & (ppm) 2.71 (t, 4H, J = 5.2 Hz), 3.93

(t, 4H, J = 4.8 Hz), 7.06 (t, 1H, J = 7.2 Hz), 7.28 (t, 1H, J = 8.0 Hz), 7.52 (d, 1H, J = 8.0 Hz),
7.57 (d, 1H, J = 7.6 Hz); *C NMR (100 MHz, CDCl5): & (ppm) 26.7, 51.4, 119.3, 120.9, 121.7,
126.2, 130.8, 152.8, 168.2; IR (KBr): 3059, 2936, 2858, 1599, 1531, 1444, 1385, 1359, 1313,
1218, 1054, 1020, 899, 750 cm™; Anal. calcd for C11H12N2S2: C 55.90, H 5.12, N 11.85; found C

55.88, H5.17, N 11.79.
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2-(4-Phenylpiperazine-1-yl)benzo[d]thiazole (1c):

White solid; M.p. 165-167 °C; *H NMR (400 MHz, CDCls): & (ppm) 3.32 (t, 4H, J = 5.2 Hz),
3.80 (t, 4H, J = 5.2 Hz), 6.92 (t, 1H, J = 7.2 Hz), 6.97 (d, 2H, J = 8.4 Hz), 7.10 (t, 1H, J = 7.2
Hz), 7.28-7.33 (m, 3H), 7.57-7.63 (m, 2H); *C NMR (100 MHz, CDCls): & (ppm) 48.4, 49.2,
117.0, 119.4, 120.8, 120.9, 121.7, 126.2, 129.4, 131.0, 151.1, 152.9, 168.8; IR (KBr): 3054,
2838, 1594, 1539, 1504, 1444, 1230, 1158, 1024, 935, 754, 724 cm™; Anal. calcd for Cy7H17NsS:

C 69.12, H 5.80, N 14.22; found C 69.07, H 5.86, N 14.16.

Benzothiazol-2-yl-cyclohexyl-amine (1d):

O

White solid; M.p. 107-108 °C; *H NMR (400 MHz, CDCls) & (ppm) 1.17-1.46 (m, 5H),

1.61-1.65 (m, 1H), 1.73-1.79 (m, 2H), 2.10 (m, 2H), 3.53 (s, 1H), 5.70 (brs, 1H), 7.05 (t, 1H, J
= 8.0 Hz), 7.25-7.29 (m, 1H), 7.51 (d, 1H, J = 8.0 Hz), 7.56 (d, 1H, J = 8.0 Hz); *C NMR (100
MHz, CDCl3) & (ppm) 24.9, 25.6, 33.4, 54.8, 118.8, 119.8, 120.9, 121.4, 123.4, 126.0, 129.2,
167.1; IR (KBr) 3202, 3017, 2927, 2852, 1590, 1538, 1445, 1365, 1345, 1248, 1209, 1076, 885,
804, 746, 720 cm™; Anal. calcd for C13H16N,S: C 67.20, H 6.94, N 12.06; found C 67.16, H 6.98,

N 11.99.
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N-Phenylbenzo[d]thiazol-2-amine (1e):

O

Grey solid; M.p. 156-158 °C; *H NMR (400 MHz, CDCls): & (ppm) 7.11-7.19 (m, 2H), 7.31 (t,

1H, J = 8 Hz), 7.40 (t, 2H, J = 8 Hz), 7.50 (d, 2H, J = 8.8 Hz), 7.54 (d, 1H, J = 8 Hz), 7.61 (d,
1H, J = 8 Hz); **C NMR (100 MHz, CDCls): & (ppm) 119.4, 120.7, 121.1, 122.5, 124.7, 126.3,
129.8, 130.0, 140.2, 151.5, 165.4; IR (KBr) 3234, 3187, 3128, 3053, 2996, 2935, 1625, 1602,
1571, 1558, 1466, 1429, 1248, 1224, 921, 744, 720, 688, 592 cm™; Anal. calcd for C13H1oN,S: C

69.00, H 4.45, N 12.38; found C 69.05, H 4.51, N 12.32.

Benzothiazol-2-yl-p-tolyl-amine (1f):

O

White solid; M.p. 177-178 °C; 'H NMR (400 MHz, CDCls) & (ppm) 2.37 (s, 3H), 7.12 (t, 1H, J

=8.0 Hz), 7.21 (d, 2H, J = 8.0 Hz), 7.29 (t, 1H, J = 8.0 Hz), 7.35-7.40 (m, 2H), 7.50 (d, 1H, J =
8.0 Hz), 7.60 (d, 1H, J = 7.2 Hz); 3C NMR (100 MHz, CDCls) & (ppm) 21.1, 119.2, 121.0,
121.5, 122.4, 126.3, 129.7, 130.3, 134.9, 137.5, 151.5, 166.3; IR (KBr) 3183, 3029, 2914, 1624,
1572, 1514, 1447, 1404, 1330, 1271, 1247, 919 cm™; Anal. calcd for C14H12N,S: C 69.97, H

5.03, N 11.66; found C 69.92, H 5.07, N 11.63.
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Benzothiazol-2-yl-(4-bromo-phenyl)-amine (19):

@:}—H@—Br

White solid; M.p. 217-218 °C; *H NMR (400 MHz, CDClz + DMSO-dg) & (ppm) 7.15 (t, 1H, J =

7.6 Hz), 7.32 (t, 1H, J = 7.2 Hz), 7.43 (d, 2H, J = 8.8 Hz), 7.61 (d, 1H, J = 8.0 Hz), 7.66 (d, 1H, J
= 8.0 Hz), 7.76 (d, 2H, J = 8.8 Hz), 10.34 (brs, 1H): *C NMR (100 MHz, CDCl; + DMSO-dg) &
(ppm) 114.1, 119.9, 120.2, 120.9, 122.8, 126.1, 130.6, 131.8, 140.4, 152.5, 161.9; IR (KBr)
3174, 3069, 2956, 2899, 1619, 1584, 1562, 1454, 1448, 1445, 1311, 1298, 1270, 1246, 1226,

1076 cm™: Anal. calcd for C13HgBrN,S: C 51.16, H 2.97, N 9.18:; found C 51.12, H 2.94, N 9.25.

6-Methyl-2-morpholinobenzo[d]thiazole (2a):

Pale white; Mp 134-136 °C; 'H NMR (400 MHz, CDCls): & (ppm) 2.37 (s, 3H), 3.56 (t, 4H, J =
4.8 Hz), 3.79 (t, 4H, J = 4.8 Hz), 7.09 (d, 1H, J = 8.0 Hz), 7.39 (s, 1H), 7.44 (d, 1H, J = 8.0 Hz);
3C NMR (100 MHz, CDCls): & (ppm) 21.4, 48. 6, 66.4, 119.1, 120.9, 127.4, 130.8, 131.6, 150.4,
168.6; IR (KBr): 2963, 2912, 2856, 1599, 1575, 1544, 1464, 1434, 1352, 1281, 1235, 1113,

1026, 943, 811 cm™; HRMS (ESI) calcd for C1oH1N,0S (M+H)* 235.1035; found 235.1035.
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2-Morpholino-5-nitrobenzo[d]thiazole (3a):

O2N N /\
-
IS _/

Yellow solid; M.p. 172-174 °C; 'H NMR (400 MHz, CDCls): 6 (ppm) 3.68 (t, 4H, J = 5.2 Hz),

3.86 (t, 4H, J = 5.2 Hz), 7.70 (d, 1H, J = 8.8 Hz), 7.97 (dd, 1H, J; = 8.8 Hz, J, = 2.4 Hz), 8.35
(ds, 1H, J = 2.4 Hz); °C NMR (100 MHz, CDCls): & (ppm) 48.6, 66.2, 114.0, 116.3, 120.9,
138.0, 147.1, 153.0, 170.4; IR (KBr) 3095, 3064, 3019, 2979, 2913, 2866, 1602, 1539, 1531,
1508, 1343, 1228, 1119, 815, 738, 723 cm™; Anal. calcd for C13H11N305S: C 49.80, H 4.18, N

15.84; found C 49.83, H 4.14, N 15.78.

N,N-Diethylbenzo[d]thiazol-2-amine (4h):

N Vo
D\

Pale yellow solid; M.p. 113-114 °C; *H NMR (400 MHz, CDCls): & (ppm) 1.26 (m, 6H), 3.55

(m, 4H), 7.03 (t, 1H, J = 8.0 Hz), 7.27 (t, 1H, J = 8.0 Hz), 7.57 (m, 2H); *C NMR (100 MHz,
CDCls): 5 (ppm) 12.9, 45.4, 118.6, 120.6, 120.7, 125.8, 130.7, 153.3, 167.4; IR (KBr): 3056,
2972, 2931, 2862, 1596, 1561, 1542, 1444, 1360, 1315, 1260, 1135, 1079, 1013, 750 cm™;

HRMS (ESI) calcd for C11H14N,S (M+H)* 207.0687; found 207.0687.
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2-(4-Butylpiperazin-1-yl)benzo[d]thiazole (4i):

-0 |

White solid; M.p. 92-93 °C; *H NMR (400 MHz, CDCls): & (ppm) 0.94 (t, 3H, J = 7.2 Hz), 1.35
(sextet, 2H, J = 7.6 Hz), 1.51 (quin, 2H, J = 7.2 Hz), 2.40 (t, 2H, J = 7.6 Hz), 2.57 (t, 4H, J = 5.2
Hz), 3.66 (t, 4H, J = 5.2 Hz), 7.07 (t, 1H, J = 7.6 Hz), 7.29 (t, 1H, J = 7.6 Hz), 7.55 (d, 1H, J =
8.0 Hz), 7.60 (d, 1H, J = 8.4 Hz); *C NMR (100 MHz, CDCls): & (ppm) 14.2, 20.9, 29.1, 48.5,
52.7, 58.6, 119.2, 120.9, 121.5, 126.2, 130.9, 152.9, 168.9; IR (KBr): 3047, 2955, 2935, 2860,
2814, 1601, 1544, 1445, 1347, 1291, 1245, 1235, 1127, 749, 722 cm™; Anal. Calcd for

C1sH21N3S: C 65.41, H 7.69, N 15.26; found C 65.35, H 7.63, N 15.109.

Benzothiazol-2-yl-(4-methoxy-phenyl)-amine (4j):

NO H
\>—N4©—00H3
S

Grey solid; M.p. 160-161 °C; *H NMR (400 MHz, CDCls): & (ppm) 3.84 (s, 3H), 6.95 (d, 2H, J

=8.8 Hz), 7.12 (t, 1H, J = 7.2 Hz), 7.31 (t, 1H, J = 7.2 Hz), 7.40 (d, 2H, J = 8.8 Hz), 7.54 (d, 1H,
J=8.0 Hz), 7.59 (d, 1H, J = 8.0 Hz); 3C NMR (100 MHz, CDCl5): & (ppm) 55.8, 115.0, 119.3,
121.0, 122.3, 124.1, 126.3, 130.3, 133.1, 152.0, 157.6, 166.8; IR (KBr): 3181, 2835, 1619, 1572,
1511, 1444, 1414, 1241, 1037, 918 cm™; Anal. calcd for C14H12N,0S: C 65.60, H 4.72, N 10.93;

found C 65.64, H 4.69, N 10.99.
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N-(3-Nitrophenyl)benzo[d]thiazol-2-amine (4k):

NO,

CH-0

Yellow solid; M.p. 189-190 °C; *H NMR (400 MHz, CDCl; + DMSO-dg): & (ppm) 7.23-7.26

(m, 1H), 7.41 (t, 1H, J = 8.0 Hz), 7.54 (t, 1H, J = 8.0 Hz), 7.70 (d, 1H, J = 8.0 Hz), 7.74 (d, 1H, J
= 8.0 Hz), 7.96 (t, 2H, J = 7 Hz), 8.56 (s, 1H); *C NMR (100 MHz, CDCl; + DMSO-dg): &
(ppm) 111.7, 115.5, 119.3, 120.0, 122.1, 123.0, 125.2, 129.0, 129.7, 141.3, 147.9, 151.3, 160.6;
IR (KBr): 3226, 3181, 3073, 2947, 1619, 1567, 1532, 1460, 1445, 1351, 1243, 885, 745, 718 cm’

L HRMS (ESI) caled for C13HgN3O,S (M+H)* 272.0488: found 272.0472.

2-Morpholinobenzo[d]thiazole-6-carbonitrile (6a):

N
T L Cp
NC IS /

White solid; M.p. 173-175 °C; *H NMR (400 MHz, CDCls): & (ppm) 3.57 (t, 4H, J = 4.8 Hz),

3.74 (t, 4H, J = 4.4 Hz), 7.42 (s, 2H), 7.75 (s, 1H); *C NMR (100 MHz, CDCl3): & (ppm) 48.5,
66.0, 103.9, 119.3, 124.9, 130.0, 131.1, 155.9, 162.5, 171.0; IR (KBr): 2906, 2861, 2224, 1526,
1554, 1434, 1325, 1286, 1226, 1194, 1118, 1067, 1028, 949, 838 cm™. HRMS (ESI) calcd for

C12H11N30S (M+H)" 246.0702; found 246.0649.
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2-(4-Methylpiperazin-1-yl)benzo[d]thiazole (71):

N /—\
\ —_
‘ @s%N\—/N

White solid; M.p. 94-95 °C; *H NMR (400 MHz, CDCI3): & (ppm) 2.36 (s, 3H), 2.55 (t, 4H, J =

5.2 Hz), 3.67 (t, 4H, J = 5.2 Hz), 7.08 (t, 1H, J = 8.0 Hz), 7.30 (t, 1H, J = 7.2 Hz), 7.55-7.61 (m,
2H); °C NMR (100 MHz, CDCls): & (ppm) 46.2, 48.2, 54.2, 119.1, 120.7, 121.4, 126.0, 130.8,
152.7, 168.7; IR (KBr): 3052, 2938, 2884, 2844, 2807, 1593, 1530, 1445, 1375, 1334, 1293,
1214, 1140, 1002, 748, 726 cm™; Anal. Calcd for C1oH1sN3S: C 61.77, H 6.48, N 18.01; found C

61.74, H 6.45, N 18.07.

2-(Pyrrolidin-1-yl)benzo[d]thiazole (7m):

Eeas

White solid; M.p. 101-103 °C; *H NMR (400 MHz, CDCl5): & (ppm) 2.04 (m, 4H), 3.57 (s, 4H),

7.02 (t, 1H, J = 7.6 Hz), 7.26 (t, 1H, J = 8.0 Hz), 7. 57 (t, 2H, J = 8.0 Hz); *C NMR (100 MHz,
CDCls): 5 (ppm) 25.8, 49.8, 118.9, 120.9, 121.2, 126.2, 130.6, 153.2, 165.6; IR (KBr): 2924,
2851, 16, 1544, 1442, 1363, 1314, 1278, 1166, 1119, 853 cm™. Anal. Calcd for C11H1N,S: C

64.67, H 5.92, N 13.71; found C 64.61, H 5.96, N 13.76.
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N-Benzylbenzo[d]thiazol-2-amine (7n):

Sl

White solid; M.p. 163-165 °C; *H NMR (400 MHz, CDCls): & (ppm) 4.63 (s, 2H), 6.36 (brs,

1H), 7.08 (t, 1H, J = 7.2 Hz), 7.25-7.47 (brm, 7H), 7.57 (d, 1H, J = 8.0 Hz); *C NMR (100
MHz, CDCls): & (ppm) 49.6, 119.1, 121.0, 121.8, 126.2, 127.9, 128.1, 129.0, 130.6, 137.7,
152.5, 167.9; IR (KBr) 3183, 3085, 2980, 2897, 2853, 1620, 1574, 1447, 1355, 1268, 972, 743,
724,698, 673 cm™; Anal. calcd for C14H12N,S: C 69.97, H 5.03, N 11.66; found C 69.93, H 5.06,

N 11.59.

N-(2-Methoxyphenyl)benzo[d]thiazol-2-amine (70):

Sy

H,CO

Grey solid; M.p. 146-148 °C; 'H NMR (400 MHz, CDCls): & (ppm) 3.86 (s, 3H), 6.88—-6.90 (m,
1H), 7.01-7.04 (m, 2H), 7.15 (t, 1H, J = 8 Hz), 7.34 (t, 1H, J = 8 Hz), 7.63 (d, 1H, J = 8 Hz),
7.68 (d, 1H, J = 8 Hz), 8.26-8.28 (m, 1H); *C NMR (100 MHz, CDCls): & (ppm) 55.9, 110.4,
118.1, 120.1, 120.9, 121.3, 122.7, 123.1, 126.2, 129.6, 130.5, 148.1, 152.2, 162.5; IR (KBr)
3469, 3177, 3074, 2934, 1612, 1566, 1443, 1433, 1255, 1114, 1018, 755 cm™; Anal. calcd for

C14H12N,0S: C 65.60, H 4.72, N 10.93; found C 65.54, H 4.77, N 10.86.
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N-(4-Fluorophenyl)benzo[d]thiazol-2-amine (7p):

(O

White solid; M.p. 196-197 °C; *H NMR (400 MHz, CDCl; + DMSO-dg): & (ppm) 7.03 (t, 2H, J

= 8.4 Hz), 7.13 (t, 1H, J = 7.6 Hz), 7.31 (t, 1H, J = 8 Hz), 7.62 (d, 2H, J = 8 Hz), 7.71-7.75 (m,
2H), 9.65 (brs, 1H); *C NMR (100 MHz, CDCl; + DMSO-dg): & (ppm) 115.2, 115.4, 119.3,
120.0, 120.1, 120.4, 122.0, 125.6, 130.2, 136.8, 152.2, 162.5; IR (KBr) 3443, 3194, 3136, 3054,
2910, 1626, 1574, 1511, 1455, 1445, 1216, 921, 834, 745, 722 cm™; Anal. calcd for C13HoFN,S:

C63.92,H 3.71, N 11.47; found C 63.98, H 3.76, N 11.42.

6-Chloro-2-morpholinobenzo[d]thiazole (9a):

N
Lo
cl IS /

White solid; M.p. 122-124 °C *H NMR (400 MHz, CDCls): & (ppm) 3.56 (t, 4H, J = 4.8 Hz),

3.81 (t, 4H, J = 4.8 Hz), 7.18 (dd, 1H, J; = 8.4 Hz, J, = 2.0 Hz), 7.43 (d, 1H, J = 8.4 Hz), 7.69 (d,
1H, J = 2.0 Hz); C NMR (100 MHz, CDCls): 5 (ppm) 48.6, 66.3, 119.4, 121.5, 121.9, 129.0,
132.1, 153.8, 170.1; IR (KBr): 3051, 2978, 2902, 2855, 1737, 1587, 1530, 147, 1375, 1325,
1279, 1234, 1142, 1116, 1070, 1035, 885, 872, 808, 678 cm™; HRMS (ESI) calcd for

C11H11N,OSCI (M+H)* 255.0446; found 255.0448.
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N-((R)-1-Phenylethyl)benzo[d]thiazol-2-amine (10q):

Yellow solid; M.p. 160-161 °C; 'H NMR (400 MHz, CDCls): & (ppm) 1.61 (d, 3H, J = 6.8 Hz),
4.75 (g, 1H, J = 6.8 Hz), 7.02 (t, 1H, J = 7.6 Hz), 7.21-7.27 (m, 2H), 7.31 (t, 2H, J = 7.6 Hz),
7.38, (d, 2H, J = 7.6 Hz), 7.47-7.52 (m, 2H); *C NMR (100 MHz, CDCls): & (ppm) 24.0, 55.8,
118.9,121.0, 121.5, 126.0, 126.3, 127.7, 128.9, 130.7, 143.2, 152.1, 167.8; IR (KBr) 3444, 3178,
3077, 2965, 1605, 1569, 1556, 1445, 1309, 1271, 1207, 1141, 1122, 751, 700 cm™; Anal. calcd

for C15sH14N,S: C 70.83, H 5.55, N 11.01; found C 70.78, H 5.49, N 10.98.

N-(3,4-Dimethylphenyl)benzo[d]thiazol-2-amine (10r):

Y

White solid; M.p. 140-142 °C; *H NMR (400 MHz, CDCls): & (ppm) 2.27 (s, 3H), 2.28 (s, 3H),

7.10-7.17 (m, 2H), 7.22 (brs, 2H), 7.30 (t, 1H, J = 7.6 Hz), 7.53 (d, 1H, J = 8.4 Hz), 7.60 (d, 1H,
J = 8 Hz); °C NMR (100 MHz, CDCls): & (ppm) 19.4, 20.1, 118.9, 119.1, 121.0, 122.1, 123.0,
126.2, 129.9, 130.8, 133.5, 137.9, 138.2, 151.6, 166.7; IR (KBr) 3436, 3227, 3183, 1623, 15609,
1467, 1272, 1249, 887, 737, 717 cm™; Anal. calcd for CysH14N,S: C 70.83, H 5.55, N 11.01;

found C 70.78, H 5.58, N 10.95.
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N-(4-Chlorophenyl)benzo[d]thiazol-2-amine (10s):

OO

White solid; M.p. 114-116 °C; *H NMR (400 MHz, CDCl; + DMSO-dg): & (ppm) 7.19 (t, 1H, J

= 8 Hz), 7.34-7.38 (m, 3H), 7.50 (d, 2H, J = 8.8 Hz), 7.64 (t, 2H, J = 7.6 Hz); *C NMR (100
MHz, CDCl; DMSO-ds): & (ppm) 119.2, 119.3, 120.2, 122.0, 125.5, 126.3, 128.4, 130.0, 139.2,
151.9,161.6; IR (KBr) 3444, 3054, 1567, 1474, 1434, 1315, 1250, 1089, 1012, 964, 828, 756,
731, 692 cm™; Anal. calcd for C13HoCIN,S: C 59.88, H 3.48, N 10.74; found C 59.96, H 3.45, N

10.69.

6,6-Dimethyl-2-morpholinobenzo[d]thiazole (11a):

N
S ‘
‘ ;@i S N\ /O

Brown solid; M.p. 156-158 °C; *H NMR (400 MHz, CDCls): & (ppm) 2.30 (s, 3H), 2.31 (s, 3H),

3.59 (t, 4H, J = 5.2 Hz), 3.83 (t, 4H, J = 4.8 Hz), 7.37 (s, 2H); *C NMR (100 MHz, CDCl3): &
(ppm) 20.0, 20.3, 48.7, 66.4, 120.3, 121.2, 128.0, 130.7, 135.1, 151.1, 168.9; IR (KBr) 2966,
2892, 2857, 1530, 1443, 1375, 1283, 1227, 1114, 1020, 899, 857 cm™; HRMS (ESI) calcd for

C13H16N,0S (M+H)" 249.1161; found 249.1164.
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6-Methoxy-2-(piperdin-1-yl)benzo[d]thiazole (12t):

White solid; M.p. 96-97 °C; *H NMR (400 MHz, CDCls): & (ppm) 1.63 (brs, 6H), 3.51 (brs,
4H), 3.76 (s, 3H), 6.87 (dd, 1H, J = 8.4, 2.4 Hz), 7.11 (s, 1H), 7.44 (d, 1H, J = 8.8 Hz); °C NMR
(100 MHz, CDCls): & (ppm) 24.2, 25.3, 49.6, 55.8, 105.2, 113.4, 119.2, 131.6, 147.8, 154.8,
167.6; IR (KBr): 2934, 2922, 2849, 1588, 1534, 1440, 1382, 1332, 1257, 1234, 1209, 1120,
1018, 749 cm™; Anal. Calcd for C13H16N,0S: C 62.87, H 6.49, N 11.28; found C 62.81, H 6.56,

N 11.21.

6-Fluoro-2-morpholinobenzo[d]thiazole (13a):

O

White solid; M.p. 157-158 °C; *H NMR (400 MHz, CDCls): § (ppm) 3.51 (t, 4H, J = 4.8 Hz),

3.75 (t, 1H, J = 4.4 Hz), 6.97 (m, 1H), 7.25 (m, 1H), 7.44 (m, 1H); **CNMR (100 MHz, CDCl5):
5 (ppm) 48.4, 66.2, 107.4, 107.7, 113.7, 113.9, 119.7, 119.8, 131.3, 131.4, 148.9, 157.0, 159.4,
168.6; IR (KBr): 2982, 2901, 2863, 1673, 1597, 1538, 1459, 1376, 1343, 1287, 1234, 1181,
1111, 1073, 1029, 948, 920, 844 cm*; HRMS (ESI) calcd for C11H1N,OSF (M+H)* 239.0655;

found 239.0651.
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Spectra

2-Morpholinobenzo[d]thiazole (1a): *H NMR (400 MHz, CDCl5):

expl  szpul

SAMPLE SPECIAL
oct 7 enp

date 2010t not used
solvent cOC13 gain not used
fi exp spin not used
ACQUISITION hst o.008
o §389.8 pwio 18.700
at 1.998 alfa zo.000
np 25528 FLAGS
b not used 11 n
bs in n
a1 1.000 dp ¥
nt 32 he
ct 3z PROCESS ING
TRANSHITTER b 0.10
T n 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -232.4
pw 9.850 rf1 3698.1
DECOUPLER rfp 2894.8
3 rp 129.0
dof 0 p -74.2
dm nnn PLOT
N - .
dpwr 50 sc
amf 15900 vs 94
th a0
ns cdc  ph
Il
.
‘
]
|
‘
sy ~ M 7 - A
10 9 8 7 6 5 a 3 H 1 0 ppm
2-Morpholinobenzo[d]thiazole (1a):°C NMR (100 MHz, CDCls):
expl szpul
SAMPLE SPECIAL
date Oct 11 2010 temp not used
solvent COC13 gain not used
e exp spin not used
ACQUISITION het 0.008
sw 25125.6 ]Ill!l 18.600
at 1.18 alfa 20.000
np 60270
fb 13800 1
bs 16 1in n
d1 1.000 dp v
nt 5000
ct s12 PROCESSING
TRANSMITTER 1 .00
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp 3727.7
tpwr 61 wp 14849.5
pw 9.300 rfl 9282.8
DECOUPLER rfp 7764.9
dan HL rp -44.7
dof 0 1p -345.1
m yyy PL
dmm w 250
dpwr 42 0
dmf 8900 vs 58
4 &
nm no gh @
:
:
~ 2
5 ;
s H
Zrs
o 1%
:
] |
ama
= - e 15
L3 o~ = i
5 ;
g Z L] ‘}
i
|
‘
|

| ) (LT i S e

e S S e A S e e e I B ] ' -t T T
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2-Morpholinobenzo[d]thiazole (1a): MASS SPECTRA:

Sample Name Position Instrument Name User Name
Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time
%10 2 [+ES1 Scan (0.422 min) Frag=175.0V SS-AB-39-A.d
1.4 221.0749
1.35
1.3
1.25
1.2
1.15
1.1
1.05
1
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
055
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15
0.1 134.0711 265.1359
0.05
o A dullllll ul .
160 150 200 250 300 350 400 50 500 550 600 650 700
Counts vs. Mass-to-Charge (m/z)
) . . 1 )
2-Thiomorpholinobenzo[d]thiazole (1b): "H NMR (400 MHz, CDCl5):
expl stdih
E SPECIAL
date Jan 29 2011 tew not used
solvent 13 gatn not used
fcoutsirron 0 REEN ",Yiee
6006.0 pws 18.700
at 1.995 alfa 28.000
np 23964 FLAGS
b ] not used 11 n
bs 4 in n
dl 1.000 dp
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER ™m used
n DISPLAY
sfrq 399.853 sp ~208.8
tof " wp 4316.7
tpwr 57 rf) 1885.6
pw 000 rfp 2811.3
DECOUPLER rp 119.2
dn ci3 1p =71.8
dof L] PLOT
dm nan we 250
dun € sc L]
dpwr 50 wvs a3
daf 15900 th 20
cde ph
f il
‘ f
|
| |
J) Il
| il |
i
o I f \
Uy /A / \ i
a J NN R
N — P —— o
10 ] 8 7 6 5 a 3 2 1 0 ppm
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2-Thiomorpholinobenzo[d]thiazole (1b): *C NMR (100 MHz, CDCls):

SAMPLE SPECIAL
Jan 28

date 2011 tem not used
solvent €oci3 gain not used
file exp #pin not_used
ACQUISITION hst [N
sw 25000.0 pwso 18,680
at 1.19% alfa 20.000
nj 59968 FLAGS
1! 13808 1 n
bs 10 in n
d1 o dp y
nt 5000 hs nn
ct 1150 PROCESSING
TRANSMITTER b 1.00
tn €13 fn not used
sfrq 100.552 DISPLAY
tof [ 693
& 8527.8
L 8.667 rf} 10750.1
DECOUPLER rfp 7764,9 -
dn HL rp b &
dor p pror 36 p
» v -
e v so =
dpwr a2 sc 0 "
nt 8900 ve 75 _
1 3 w
nm no ph
-
o
et
&
@ 3
-
C @
N3
n 2 - 12
< = H k
o s
2 H 2
= ‘ 2
Ja \ . 1 -
T P v
1 i T T S BEEaan e 7 e e T T T T T T
180 160 140 120 100 80 60 a0 20 ppt

2-(4-Phenylpiperazine-1-yl)benzo[d]thiazole (1c): *H NMR (400 MHz, CDCls):

expl szpul
SPECIAL
date  Mar 7 2011 temp not used
solvent cOC13  gain nat used
Tile exp spi not used
ACQUISTTION hat 0
389.8 pwin 19,700
at 1.998 aifa 20,000
np 25528 FLAGS
] not used 11 n
bs in n
g1 1088 dp ¥
nt 3 nn
ct 3 PROCESSING
TRANSHITTER 1
n H sd3c
sfrg 399.853 DISPLAY
tof 2. -106.4
tpwr H 4223.4
9.850 rf1 2688, 1
DECOUPLER o 288408
13 rp 1268.9
dof b1 -85.6
dn nnn PLOT
© 250
dpwr 56 sc 1]
anf 15900 s 25
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2-(4-Phenylpiperazine-1-yl)benzo[d]thiazole (1c): *C NMR (100 MHz, CDCls):

expl szpul
SAMPLE SPECTAL
date Mar 7 2011 temp not used
solvent €oC13 gain not used
file exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwsD 18.600
at 1.198 alfa 20.000
np 50270 FLAGS
b 13800 11 n
bs 20 in n
di 1.000 dp y
nt 5000 hs nn
ct 320 PROCESSING
TRANSMITTER 1 2.00
n c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp 7.2
tpwr 61 wp 16177.9
pw 9.300 rf) 9284.4
DECOUPLER rfp 7764.9
n HL rp -26.7
dof o 1p -377.6
dm yyy PLOT
dmm W owe 250 -
dpwr 4z sc 0 =
dnf 8900 vs 59 e
th 3 o 2=
h
m no p 3 L"e’]
2
5 |
- :
NS
2 I3
s
3
P a 2 &
© - @ v e
o9 e ne~
1] ] n <
4 i :‘
l
| |
|
| ‘l‘
j
I\ Ll. JJUL.‘.J LJL uk AN
T T T T - T T T R e r
180 160 140 120 100 80 60 40 ppm

Benzothiazol-2-yl-cyclohexyl-amine (1d): *H NMR (400 MHz, CDCls):
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expl  s2pul
SAMPLE SPECIAL
date May 28 2011 temp not used
solvent €OC13 gain not used
exp spin not_used
ACQUISITION hst 0.008
sw 6389.8 pw3o 13.700
at 1.998 alfa 20.000
np 25528 FLAGS
4] not used 11
bs 4 in n
d1 1.000 dp y
nt 32 hs nn
ct 32 PROCESSING
TRANSMITTER b 0.10
tn Hi fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -415.7
tpwr wp 4450.0
5.850 rf1 734.5
DECOUPLER fp ]
€13 rp 110.4
dof o 1p -81.1
dn nnn pLOT
dam c we
dpwr 50 sc ]
daf 15900 vs 65
th 20
ne cdc ph
T T T T T T T T 1§ T LA Sl
9 8 7 6 5 4 2 1

Benzothiazol-2-yl-cyclohexyl-amine (1d): **C NMR (100 MHz, CDCls):

expl  szpul

SAMPLE SPECIAL
date May 29 2011 temp not used
solven: coc13 gain not used
e exp  spin not used
ACQUISITION hst o008
sw 25125.6  pwao 182680
at 1.185 aifa 20000
np 60270 FLAG:
b 13800 11 n
bs 3z in n
d1 1.000 dp v
nt 5000 hs nn
ct 7z PROCESSING
TRANSHITTER o .00
tn €13 65536
sfeg 100.553 DISPLAY
tor 1536.3 sp -1509.5
tpwr 61 wp 25125 6
pw 9.300 rfl 9278 4
DECOUPLER rfp 77648
dn HL rp —72.8
dot o Ip -2385.3
dn yyy PLOT
dnm w we 50
dpwr 42 sc o
dmf 8900 vs 25
th z
nm no ph
©° 3
- 2
= -
- E4
2
3
H
: r
a
S
A “ ,J. J
Ty e s T T T T T T T Ty R mam -
220 200 180 160 140 120 100 ao 60 a0 20

N-Phenylbenzo[d]thiazol-2-amine (1e): "H NMR (400 MHz, CDCls):
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expl  sZpul
SAMPLE SPECIAL
date  Jun 18 2011 temp not used
solvent €oci3 gain not used
r exp spin not used
ACQUISITION hst 0.508
sw 6389.8 pwso 19.700
at 1.998 alfa z20.000
np 25528 FLAGS
b not used 11 n
bs 4 in n
d1 1.000 dp
nt 3z hs n
ct 3z PROCESSING
TRANSHITTER b 9.10
T H1 fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -527.1
tpwr 57 5835.5
[ 50 rf1 804.0
DECOUPLER rfp ?
dn 13 rp 117.0 ¢
dof " 1p -30.1
dm nnn PLOT
dmm € w 251
dpwr 50 sc
dmf 15900 wvs (13
t 20
na cdc ph
i
T T e T T v T T T T T T L T
13 1z 11 10 9 8 7 6 5 4 3 2

N-Phenylbenzo[d]thiazol-2-amine (1e): *C NMR (100 MHz, CDCls):

expl  szpul

AMPLE SPECIAL
date Jun 18 2811 not used
solvent €DC13 gain not used
. exp  ipin mot ueed
ACQUISITION hst L]
W 25125.6 pwid 18.6080
at 1.189 alfa zo.o00
np 60270 FLAGS
b 13800 11 n
bs 3z in n
d1 1.008 dp v
nt 5000 hs n
ct €72 PROCESSING
TRANSHITTER b z.00
T €13 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp -1508.0
Tpwr 61 wp 25125.6
o 9.300 rfl 9272.9
DECOUPLER rfp 77848.9
dn rp ~88.6
dof o 1p -271.4
dm yyy PLOT
dme W wC 250
dpwr 42  sc o
dmf 8900 e 22
th 2
na no ph
s_s
=27
g
o “ 2 i
3 2 2 |
2 3 =
\ |
| i
. " J "
. T
A SSSS A LARE RS A L nas r
220 200 180 160 140 100 80 60 a0 z0

Benzothiazol-2-yl-p-tolyl-amine (1f): *H NMR (400 MHz, CDCls):
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expl szpul

SAMPLE SPECIAL
date Apr 1z 2011 temp not used
solvent coC13 gain not used
1 p spin not used
ACQUISITION hst
sw .8 pwsn
at 998 alfa
np 25528 FLAGS
fb not used 11 n
bs 4 in n
d1 1.000 dp v
nt 32 hs nn
c PROCESSING
TRANSHITTER b 0.10
tn fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -578.8
tpwr wp 4517.3
pw 8.850 rfi1 797.0
DECOUPLER rtp ]
dn €13 rp 111.5
dof 0 p -98.1
dm nnn PLOT
dem L zs0
dpwr 50 sc 0
duf 15900 s n;a
]

th
nm cdc ph

e - i —

Benzothiazol-2-yl-p-tolyl-amine (1f): *C NMR (100 MHz, CDCls):

expr s2pul
SAMPLE SPECIAL
date Apr 21 2011 temp not used
solvent €DC13 gain not used
e exp spin Aot used
ACQUISITION hst 0.008
sw 25125.6  pwan 180500
at 1.195 alfa 20,000
np s0z7e Fi
fb 13800 11 n
bs 32 in n
a1 1.000 dp y
nt 5000 hs nn
ct 768 PROCESSING
TRANSMITTER b z.00
tn €13 fa 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -547.9
tpwr 61 wp 21262.5
o 9.300 rfl 9265.8
DECOUPLER rfp 77689
an ML rp -88.6
ot 0 ip -271.4
an vyy LT
dns W W 250
dpwr 42 sc L]
dnf 8900 vs 16
th 2
na no oh
3 3
v e
Le®
| =2
= - - | - o~
H 5 2 - H]
™ - P [t =
2 E 2% 00 9
I
[1
I
A ol Anl JLI m l |

e SR g .
200 180 160 140 120 100 80 60 a0 20 ppm

Benzothiazol-2-yl-(4-bromo-phenyl)-amine (1g): *H NMR (400 MHz, CDCl; + DMSO-dg)



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

S25

T T T T T T T T T i B
10 9 8 7 6 5 4 3 2 1 ppm

Benzothiazol-2-yl-(4-bromo-phenyl)-amine (1g): **C NMR (100 MHz, CDCl; + DMSO-ds)

geans

T T T T T T T T T L a T T T T T T T
180 160 140 120 100 80 60 a8 20 0 ppm

6-Methyl-2-morpholinobenzo[d]thiazole (2a): *H NMR (400 MHz, CDCl5):
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expl  s2pul

SAMP] SPECIAL
date Sep 30 2010 temp not used
salvent €O0C13 gafin not used
I exp  spin not_used
Sw 6389.8 pedt 19.700
B - J—
TRANSHITTER b 0.18
tn HL n 65536
sfrq 399.853 DISPLAY
& S w "o
L 9.850 rf1 3697.9
DECOUPLER rfp 2894.9
an c13 rp 120.9
dum € we 250
dpwr 50 sc 0
i
| \
.
EPANVIG SV SN _l_J X
10 9 8 7 3 s a 3 2 1 ppm
6-Methyl-2-morpholinobenzo[d]thiazole (2a): °C NMR (100 MHz, CDCly):
expl szpul
SAMPLE SPECIAL
date Sep 30 2010 temp not used
solvent coci3 gain not used
ACQUISITION hs 0.008
sw 25125.6 pwdl 18.600
np 60270
fb 13800 n
bs 1 in n
nt 1000
560 PROCESSING
TRANSMITTER 1.0
n c13 65536
sfrg 100.554 DISPLAY
9,300 rf1 9275
DECOUPLER rfp 77
dof 0 p ~359.4
dm yyy
dmm W we 250
dmf 8900 vs 48
h 3
n no ph
o “
: I
|
-3 |
5 57 |
s | |
2. | | H
es 2
w :’é H
a K 18
@ - L=
. : VAR
2 - |
| il |
| i
‘ .
‘ ,
| | | i
| | l |
T e e A B e e e e I i a e e L I S T i
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6-Methyl-2-morpholinobenzo[d]thiazole (2a): MASS SPECTRA:



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

S27

arh Rl [Paaitian. Wl Inetnomant Wame  Insmesent | W M
vl 1 Infasition: SuaplaTrps Semghe TRM Callwation Strtus Seorves e M)
wen Flanama  ME AL A} P Coemrert Armpsirad Tims L0 ASAET P

<10 & [*F 51 Scan (0.008-0. 102 min, 7 scans) Frag=175.0v N8 Subtract

22 - 235 1005

4
2
1.8 -
18
1.7
1.8
1.5
1.4
1.3
1.2
1.1
1
oo
o8
o7 |
OB |
o5 i
A
o3 |
0z i
o1 1
a . LA .

i
: 500 [
%o 100 150 200 250 300 350 400 450, 850 S50 'mg?omrsummmm

2-Morpholino-5-nitrobenzo[d]thiazole (3a): *H NMR (400 MHz, CDCls):

expl  s2pul
SAMPLE SPECIAL
date Nov 11 2010 temp not used
solvent cpci3  gain not used
file exp spin not used
ACQUISITION hst 0.008
w 6389.8 pwdl 18.700
at 1.998 alfa 20.000
np 25528 FLAGS
AL not used 1) n
bs 4 in n
d1 1.000 dp
nt 32 hs nn
ct 32 PROCESSING
TRANSHITTER b .10
n H1 fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -182.9
tpwr 57 wp 4290.5
pw 9.850 rfl 795.8
DECOUPLER rfp 0
n €13 rp 121.1
dof 0 1p -83.0
dn nnn PLOT
dem € wC 250
dpwr 50 sC o
dmf 15800 wvs a7
h 20

I

b /o
), N .

e S

i S T s e B B T e e e A S s s S

10 9 8 7 6 s 4 3 2 1

2-Morpholino-5-nitrobenzo[d]thiazole (3a): *C NMR (100 MHz, CDCls):
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SPECIAL
date Nov 11 2010 temp
solvent €oc13  gain
e exp spin
ACQUISITION hst
W 25000.0 pwid
at 1.199 alfa 2
:: 59968 FLAG!
13s00 1)
bs 16 in n
d1 o dp ¥
nt 5000 hs nn
ct 1248 PROCESSING
TRANSHMITTER il 1.
tn c13 fn not used
sfrg 100.552 DISPLAY
tof o sp 2695.8
tpwr P 15899.4
pw 7 rfl 10752.4 w
DECOUPLER rfp 7764, H]
dn rp =26.2 :
dof o 1p -361.6 =
::- Yo 250 b4
dpwr 42 sc 0 w
daf 8900 vs 77 P
h -
ns no ph
o
z
@ O
s .
= 32
: %
bt -
3
|
H
1‘ 3
2 R g ‘ Re®
a > o o | 1
2 2% b :T
Iit
| H
. |
A i " L - Jl_ et Vit _J
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i i i .1 .
N,N-Diethylbenzo[d]thiazol-2-amine (4h): "H NMR (400 MHz, CDCl5):
P2
expl sZpul
M
T T v T T T T T T T T
10 9 a 7 6 5 4 3 z 1 -0 ppm

N,N-Diethylbenzo[d]thiazol-2-amine (4h): *C NMR (100 MHz, CDCl5):
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date “Rar 13 2011 temp | not used
solvent €OC13  gai not used
file exp  spin t used
ACQUISITION hst 84888
w 25125.6 pwad is.5m
at :iz;: alfs ™
"': 13800 11 n
20 i n
a1 1.000 dp y
t 5000 hs nn
c @ PROCESSING.
TRANSMITTER b z.0
t c13 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp -§9.5
E s.a8 Th e § g
DECOUPLER p 7764.9 n =
dn ML rp ~34. 3 A
dor CRRLIE ) I
den !’Y= we 250
.ﬁ':r ll:: .= l:
th 3 -
™ o pn £,
. Gz
3 LEa
: P
3
g : iz
) J Il JL_,JL._ N A J
—— . . o . : : .
180 160 J.;Il léll lﬂ‘ll !![0 ﬁ‘ll lrﬂ Zyll pl:l.T
N,N-Diethylbenzo[d]thiazol-2-amine (4h): MASS SPECTRA:
TOF MS HAB2T3 01-Apr-2011
o 000 TOF MS ES+
4.99e3
207.0887 2
1001
|
i
i
i
i
= i
|
|208.0963
|
|
“L“ll v TP P e T e MUZ
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2-(4-Butylpiperazin-1-yl)benzo[d]thiazole (4i): 'H NMR (400 MHz, CDCl5):
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expl  sZpul

SAMPLE SPECIAL
date Mar 24 2011 temp not used
solvent coc)3  gain not used
file exp spin not used

ACQUISITION hst a.00.
sw 6389.8  pwse 19700
at 1.338 alfa zo o0e
np z5528 FLAGS
o not used 11 "
bs a in n
a1 1.000 dp
nt 32 hs n
ct 32 PROCESSING

TRANSMITTER b a.10
tn H1 Ta 65536
sfrg 3s9.853 pIsPLAY
tof 382.8 sp -asa.z
tpwr 57 wp 4374.6

5.850 rT1 7ea8

DECOUPLER rtp a

n 13 rp 111.2

dat o p ~sa.3
- nnn pLOT

amm c 250

dpwr 50 sc s

dmf 15500 ws 778

h 5

expl  s2pul
SPECIAL
date Mar 38 2011 not used
s0]ven coe gatn not used
L4 »  spin not used
ACQUISITION het »
® 25125.6 pwid 18.600
at 1.1 alfa 20.000
"g so0z270 F
T L3sen 11 n
HH s dp v
1008 dp
nt 5008 M -
ct 1010 PROCESSING
TRAMSMITTER b 2.9
tn c1 n E5536
sfrg 100.554 DISPLAY
tof 1536 . 8 7
tpwr 61 223851
- 9.300 r? szre.9
DECOUPLER rfp T764.9
L rp -42
dof e 1p ~366.1
aa vy PLOT
di - we 1]
dpwr 2 sc o
daf 8300 wvs a1
th 3
nm no ph
-
| =
2
|1
_ 11
| l -
2 | - =
- - | z -
= |H[ | 2 I = s =
| 1 [ I | 3
= - | ! |
s B > ' 1 | i |
- o = | i | |
- " s | | |
2 3 g0 1 ! b
! ‘
\ -
| | [
. | | ! . _J
o s Y " s At N Ay
R e e L o ot
200 180 160 140 120 100 80 60 a0 20 ppm

Benzothiazol-2-yl-(4-methoxy-phenyl)-amine (4j): *H NMR (400 MHz, CDCls):
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expl  s2pul

SAMPLE SPECIAL

date May 135 2011 temp not used
solvent cDC13 gain not used
file exp spin not used

ACQUISITION hst s.008
sw 6383.8 ° 18,700
at 838 alfa 20.000
n 25528 FLAG!
7 not used 11 n
bs 4 1in n
d1 1.000 dp y
nt 32 hs nn
ct PROCESSING

TRANSHMITTER b 9.10
tn HL fn 65536
sfrq 399.853 DISPLAY
tof 362.8 sp -542.9
tpwr 57 wp 4a75.2
pw 9.850 rf1 7947

DECOUPLER rfp °
n c13 rp 115.8
dof o 1p -83.1
dm nnn PLOT
dmm c wc 250
dpwr 50 sc °
daf 15300 vs 470

th s
om cdc  ph
T T T T T —fT T T T
L] 8 7 6 5 4 3 2 1

Benzothiazol-2-yl-(4-methoxy-phenyl)-amine (4j): *C NMR (100 MHz, CDCls):

expl  szpul

SPECIAL

SAMPLE
date  May 28 2011
solvent cocis
i

ACQUISITION
B 25125.8
at 1.18s
np 50270
Th 13800
bs
d1 1.000
nt 15000
ct 15000
TRANSMITTER
n c13
sfra 100.553
tof 1536.3
tpwr 61 wp
pw a.308
DECOUPLER
dn
dof ]
dm vy
dmm w
dpw 42
dmt aseo
-
z -
i
2 %3 =
2 s oo 1
- i -<] |
|
ke | .J;_ J —
I e L T — T L e R I A A S e e e e R
220 200 180 160 1a0 120 100 80 60 40 20

N-(3-Nitrophenyl)benzo[d]thiazol-2-amine (4k): *H NMR (400 MHz, CDCl; + DMSO-dg):
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expl  szpul

S32

SAMPLE
date Hay 195 2011 tem used
solvent cpCl13 gatn not used
i exp  spin not_used
ACQUISITION hst 0. 00
. 6388.8 pwie is.780
at 1.9%8 alfa zo.000
np 25528 FL
b not used 17 n
bs . in L
d1 1.088 dp ¥
nt 3z hs nn
<t 3z PROCESSING
TRANSMITTER L] 9.10
tn H L] 65536
sfrg 399.853 DISPLAY
tof 362.8 sp 576.8
tpwr 57 wp 45676
P 9.850 rf1 794.3
DECOUPLER rfp o
an €13 rp 117.7
dor L] A\ -88.4
dm nnn PLOT
dmm < wC 250
dpwr S0 sc H
daf 15900 wvs as9
th 20
nm cdc  ph
- __I_/\L_b__
T ™ T T T — T ¥ T r——
E 8 7 6 s a 3 2 1

N-(3-Nitrophenyl)benzo[d]thiazol-2-amine (4k): *C NMR (100 MHz, CDCl; + DMSO-ds):

expl s2pul
SPECIAL
ap

s,
date May 23 2011 Te not used
solvent ©OC13  gain not used
i1 exp  spin not used
ACQUISITION hst 0.0
sw 25125.6 pwao 18 500
at 1.183 alfa 20 000
np 60270 FLAGS
b 13800 1 n
bs 10 in n
d1 1.000 dp
nt 5000 hs n
ct 2250 PROCESSING
TRANSHITTER b .00
Tn ci13 fn 5536
sfrq 100.554 DISPLAY
tof 1536.3 sp s70.8
tpwr &1 wp 25125.%
pw 8.300 rf1 9335 8
DECOUPLER rfp 776a.3
dn Hi rp 30.2
dof o 1p 305.1
dm vyy PLOT
dmm W wC 250
dpwr az  sc []
L) as00  vs 14
th 2
nm no  ph
= EY
= ma =
= -
= 3 7
| |7
" ") T o Jl
R i e T e e —r e T B e T e U
220 200 180 160 140 120 100 a0 60 40 20

N-(3-Nitrophenyl)benzo[d]thiazol-2-amine (4k): MASS SPECTRA
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Position
InjPosition
ACQ Method

User Name
IRM Calibration Status
Acquired Time

Instrument Name
SampleType
Comment

Sample Name

2 [+APCI Scan (0.235 min) Frag=175.0Vv

272.0472

223.0867 475.3176

[ bowaay o R

o A Lol

100 150 200 250 300 350 400 450 500 550 00 650 700 750 800 8 :
Counts vs. Mass-to-Charge (m/z) S0 900 950

2-Morpholinobenzo[d]thiazole-6-carbonitrile (6a): *"H NMR (400 MHz, CDCls):

SAMPLE SPECIAL
date Nov 15 2019 temp not used
salvent cBC13 gain not used
f axp  spin not used
ACQUISITION het 000
W 6389.8 . 18.700
at 1.958 alfa 20,408
o 25528
T not used 1V n
bs 4 in n
di 1.008 dp
nt 32 hs
ct 32 PROCESSING
TRANSMITTER 15 0
w Hi T 65536
sTrq 399.853 DISPLAY
tof 362.8 sp 374.8
tpwr S7 wp 4601.2
Pw 9.850 rfl 3897.5
DECOUPLER rfp 2894.9
dn €13 rp 132.0
dot p -86.8
dm nnn T
dan c wc 250
dpur 50 sc 0
daf 15900 vs 34
th
nm cdc ph
| 1l
|
L AN
O e e e i A S - T T T T ——
10 9 8 7 5 4 3 4 1 =0

2-Morpholinobenzo[d]thiazole-6-carbonitrile (6a): *C NMR (100 MHz, CDCls):
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expl s2pul
SAMPLE SPECTAL
date Nov 15 2019 temp not used
solvent coci3 gain not used
file spin not_used
ACQUISITION hst
sw 25125.6 pwio 18.608
at 1.199 ailfa 20.008
np 60270 FLAGS
b 13800 11
bs. 16 in n
a1 1.000 dp
nt 5800 hs nn
ct 816 PROCESSING
TRANSMITTER ib 2.00
t c13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp 1611.4
tpwr 1713578
» 00 rf1 3288.7
DECOUPLER rfp 77649
dn rp -28.1
dof 9 p -338.9 =
dm yyy PLO k-
dem W W 250
dpwr a2 sc H H
daf 8900 s 71 n
th L]
ne no ph '
2 2
: ~
8 A -
T & A |
[ = |
|- |
| |
|
|
-
a
3 2 g lo¢
o a B
H 3 2 = 5 |
4 o B Y 2 b
- H | ||
- |
I

1 b J

T e [T T =} = T A T

— r— T T T

T T v T
180 160 140 120 100 an 60 40 ppm

2-Morpholinobenzo[d]thiazole-6-carbonitrile (6a): MASS SPECTRA

TOF MS HAB273 31-Mar-2011
$54 27 (0.462) TOF MS ES+
100 246.0649 1.70e4

1

TOF MS HAB273 31-Mar-2011
$54 27 (0.462) TOF MS ES+
100, 246.0849 1.70e4
®
1 247.0741
! l 248.0687
ES [ — T miz
230 235 240 245 250 255 260 265

247.0741

i
A‘ Nl i

t L AR A AR A RAAAS L ag LRSS Ranns LaSES Risss aase)  MARAEAASAARARAR A SA) RARAL |DARMLARAASRARSS Banassadss asas saata Rasaalll |7 4
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2-(4-Methylpiperazin-1-yl)benzo[d]thiazole (71): *H NMR (400 MHz, CDCl5):
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expl  s2pul

SAMPLE SPECIAL
date Mar 24 2011 temp not used
solvent €oC13 gain not used
xp spin
ACQUISITION hs
6389.8 pwso

np 25528 ¥
I3 not used 11 n
bs in n
a1 1.000 dp y
nt 32 nn
ct 32z PROCESSING
TRANSMITTER I 0.10
n HL fo 65536
sfrq 393.853 oIspLAY
tof 362.8 sp -374.a
tpwr 57 wp 43914
pw 9.850 rr1 7341
DECOUPLER rfp °
dn €13 rp 105.1
dot i -721
dn nan pLOT
dam c wec 250
dpwr 50 sc o
dmf 15300 vs 583
n 15

S35

2-(4-Methylpiperazin-1-yl)benzo[d]thiazole (71): **C NMR (100 MHz, CDCls):

expl szpul
SAMPLE SPECIAL
date Mar 29 2011 ‘temp
solvent coci3

e exp
ACQUISITION hst
sw 25125.6 pwis

at 1.199 alfa

n §0270 FLAGS

r 13808 11 n

bs 18 in n

d1 1.000 dp

nt 5000 h

ct 260 PROCESSING
TRANSMITTER ) 2

n €13 fn 65536

sfrg 100554 DISPLAY

tof 1536.3 sp -1524.1

tpwr 61 wp 25125.6

pw 9.300 rf1 9289.0
DECOUPLER rip 7764.9

d ML rp -83

dof o p -288.7

dn yyy PLO

dum w ]

dpwr 42 sc

duf 8300 vs 54

th 3

nm no ph

_168.726
———152.726

-

—54.23§
e 48.249

121,448
==—"120.708
119,118

126010

—17.543
(—77.230
\76.910

130.783

R e A B B R man e T e

T T
220 200 180 160 140

2-(Pyrrolidin-1-yl)benzo[d]thiazole (7m):

e . —
120 100 80 60 40 20

'H NMR (400 MHz, CDCls):

T T I L B o B e e
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SAMPLE
Wov Z:

SPECIAL
n

S36

date 3. 3010 temp ot used
solvent &Il gain not used
file exp spin not_used
ACQUISITION hst 8.008
w 9950 pwd! 19.700
at 1.445 alfa 20,008
m 23964 FL
T not used 11 n
bs in n
d1 1.000 dp ¥
nt 32 hs n
ct 32 PROCESSING
TRANSHITTER fn not used
™ H1 DISPLAY
sfrq 393.853 sp -240.6
tof 0 wp a3rz.1
tpwr 57 rfl 3869.5
[ 7.000 rfp 2894.9
DECOUPLER p 1068
dn €1z 1p -92.8
dof 0 PLOT
dm LLUB" 250
dma € sc L]
dpwr 50 ws 76
dnf 15900 th 7
nm cdc ph
|
’ 1
. LJ/ N,
T — ——T IS B B e L R S B B AL A — T T
10 9 8 7 6 5 4 3 2 1 -0 ppm
2-(Pyrrolidin-1-yl)benzo[d]thiazole (7m): °C NMR (100 MHz, CDCls):
expl stdi3c
SAMPLE SPECIAL
date NOov 23 2010 te not used
solvent cOCI3 gain not used
1le exp spin not used
ACQUISITION 0.9
Sw 25000.0 L1 18.600
at 1.199 alfa 20.000
np 59968 FLAGS
fb 13880 11 n
bs 64 1in n
d1 o dp v
nt 12000 hs nn
ct 1ze00 PROCESSING
TRANSMITTER b 1.00
€13 fn not used
sfrq 100.552 DISPLAY
tof o sp -514.8
Tpwr 61 wp 21254.6
pw 8.667 rfl 10743.3
DECOUPLER rfp 7764.9
dn rp -46.5
dof 1p -348.9
dm yyy PLOT
dmm W wC 250
dpwr 4z  sc o
dmf 8900 vs 62 B
th 3
nm no ph o w
H &
=
2
e =
: 2
L a
£ 3 8, z 3
ot o=3 s
| S =8
I '3 L
. 3
! i
2 I
3 |
. 2 i !
H = -
° " |
- o
H B
2 | ‘
|
|
|
) | ]
T ——— , L e S Tt e i e o N
200 180 160 140 120 100 80 60 a0 20 ppm

N-Benzylbenzo[d]thiazol-2-amine (7n): *H NMR (400 MHz, CDCls):
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SAMPLE
date May 28 2811 t t used
solvent coc13 gain not used
file exp spin not used
ACQUISITION hs -0
sw 6389.8 18.700
at 1.9%8 ailfa 28.000
np 255 FL
b not used 11 n
bs in n
d1 1.000 dp y
nt hs nn
ct PROCESSING
TRANSMITTER 1b 0.10
tn HL fn 65536
sfrq 399.853 DISPLAY
tof 362. sp —~420.6
tpwr wp 4399.7
pw 9.850 rT) 798.4
DECOUPLER rfp °
dn C13 rp 120.3
dof e 1p -94.9
dm nnn PLOT
dmm < 250
dpwr 50 sc °
daft 15900 vs 61
th 31
nm cdc ph
T T T T T T
S 8 7 6 5 2
N-Benzylbenzo[d]thiazol-2-amine (7n): °C NMR (100 MHz, CDCls):
expl szpul
SAMPLE SPECIAL
date May 29 2011 temp not used
solvent €0C13 gain not used
e e spin not used
ACQUISITION hst .00
® 5125.6 pw9e 18.600
at 1.199 alfa 2e0.000
np 8270 FL
b 13800 1 n
bs 32 1n n
d1 1.000 dp ¥
nt 5000 hs nn
ct 1152 PROCESSING
TRANSHITTER b 2.00
tn c1 T 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp -1505.7
tpwr wp 25125.6
pw 9.300 rfl 9270.6
DECOUPLER rfp 7764.9
n HL rp -41.2
dof 1p -351.1
dm vy PLOT
dmm wC 250
dpwr 42 sc [
dmf 8900 wvs 11
th 2z
nm no ph
Ss2
553
32
R
5
J :
. . g
3 s s
~ o ’
z 3
g g
k 1 |
220 200 180 160 140 120 100 a0 60 40 20

N-(2-Methoxyphenyl)benzo[d]thiazol-2-amine (70): *H NMR (400 MHz, CDCls):
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expl  s2zpul
SAMPLE SPECIAL
date Sep 24 2011 temp not used
solvent CDC13 gain not used
Ll xp  spin not_used
ACQUISITION hst [
s 6383.8 18700
at 1.998 alfa 20,000
np 25528 FL
b not used 1 n
bs. 4 in n
a1 1.000 dp y
nt 32z h nn
3z PROCESSING
TRANSMITTER Jl .10
HL T 536
sfrg 389.853 DISPLAY
tof §2.3 sp 5.9
tpwr 57 wp 43141
.858 rf1 8056
DECOUPLER rfp
€13 rp 120.2
dof o Ip -87.8
dm nnn PLOT
dum c we 0
dpwr 50 sc [
daf 15900 vs 77
th 20
nm cdc ph
- L_,\A UJL Jil‘_ _ _ A .
—————————— .—1 —_—— —1—.—~ﬁﬁ—| —r—t T —— i T T
10 9 a4 3 2 1

N-(2-Methoxyphenyl)benzo[d]thiazol-2-amine (70): *C NMR (100 MHz, CDCls):

expl szpul

SAMPLE SPECIAL
date sep 24 !llll temp not used
sa'\vent 13 gain not used
Til Elp spin not used
MOIJ]SIT[DII hst 0.008
sw 125.6 pwdo 18.600
at l. 133 alfa 2v.000
np 60270 FLAGS
b 13800 il n
bs 3z in n
d1 1.000 dp ¥
nt 5000 hs nn
ct 512 PRDCESSXNG
TRANSMITTER b .00
tn c1 n SSSSS
sfrq 100.554 DISPLAY
tof 1536.3 sp -622.3
tpwr 6L wp 21823.8
pw 8.300 rf1 sz7s.2
DECOUPLER rfp 7764.9
dn H1 rp —59.4
dof o p —271.4
dm vy PLOT
dmm W  wC 50
dpwr 42 sc ]
daf 8300 wvs 23
. th 3
om no  ph
Tew
. ‘
SSNanny L~
Yaengen
328%85252% o
meIaNaSYn 2 1
< =2 2 LL7707 2 i =
z g3 73 ﬁTH ] | H
§ g% S ' 2
8 B 1 |
i |

e i e e R e B B e e s B I T T ———
200 180 160 140 120 100 80 60 a0 20

N-(4-Fluorophenyl)benzo[d]thiazol-2-amine (7p): *H NMR (400 MHz, CDCl; + DMSO-ds):
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expl s2pul
SAMPLE SPECIAL
date Sep 27 2011 temp not used
solvent €oC13 gain not used
file exp spin not_used
ACQUISITION hst 0.008
sw 6389.8 pwi0 19.700
at 1.998 alfa 20.000
np 25528 FLAGS
b not used 11 n
bs 4 1in n
a1 1.000 dp
nt 3z hs
ct 3z PROCESSING
TRANSMITTER b 0.
tn HL fn £5536
sfrq 399.853 DISPLAY
tof 362.8 sp -254.8
tpwr 57 wp 4920.2
pw 9.850 rfl 7315
DECOUPLER rfp 0
an c13 rp 129.8
dof o Ip =102.4
dm nnn PLO
dma c we 250
dpwr S0 sc
daf 15900 vs 36
th z0

N-(4-Fluorophenyl)benzo[d]thiazol-2-amine (7p): **C NMR (400 MHz, CDCls+ DMSO-ds):

expl  szpul

SAMPLE SPECIAL
date Sep 27 2011 temp not used
solvent €DC13 gain not used
file exp &pin not used
ACQUISITION hst 0.008
sw 25125.6 w0 i8.600
at 1.19% alfa 20.000
np 60278
o 13800 i1 n
bs 3z in n
di 1.000 dp
nt 50008 hs nn
1120 PROCESSING
TRANSMITTER 1b 2.00
13 fn 65536
sfrq 100.554 DISPLAY
tof 1536.3 sp -576.3
tpwr 61 wp 200410
pw 9.300 rfl 98.
DECOUPLER rfp 7764.9
n H1 rp
dof o 1p -479.2
dm yyy pLOT
dmm W  we 250
dpwr 42 sc
daf 83500 wvs a0
h
nm ne ph
s =
“ 3
Rge
=7
o
|
|
K H 2
| |
' |
|
| |
| ! 1
(N Lo (. / \ooy Jl
e L i A A A e e e A e e SENBUERSNSSE SR
180 160 140 120 100 80 60 a0 20 ppm

6-Chloro-2-morpholinobenzo[d]thiazole (9a): *H NMR (400 MHz, CDCls):
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expl  sZpul

SAMPLE SPECTAL
date Nov 17 2010  temy not used
t coci3

solven
e exp
ACQUISITION hst
s 6383.8
at 1.998
np 25528
b not used
bs
d1 1.000
nt 32 hs nn
ct 3z PROCESSING
TRANSHITTER b 0.10
n n 65536
strg 399.853 DISPLAY
2.8 wp -273.3
tpwr 57 wp 44081
P 9.850 rfl 3697.1
DECOUPLER rfp 289403
dn €13 rp 11001
dof o -64.3
dn ann pLOT
dnm 3 250
dpur 50 sc 0
dnf 15900 vs [
n 20

|
Y Y S S

10 9 8 7 [} 5 a 3 2 1 =0 ppm
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6-Chloro-2-morpholinobenzo[d]thiazole (9a): *C NMR (100 MHz, CDCls):

expl  s2pul
SAMPLE SPECIAL
date MNov .17 2018 temp not used
solvent cocl3 gain not used
Tile exp spin not used
ACQUISITION t a
25125.6  pwsd 18,500
at 1.199 ailfa 20.000
np 60270 FL.
b 13800 11 n
bs 16 in n
d1 1.080 dp y
nt 5000 hs
€t 1056 PROCESSING
TRANSMITTER b 2
tn €13 fn 65536
sfrg 100.554 DISPLAY
4 536.3 sp 2980.1
tpwr 61 wp 15723.2
p 9.300 rf1 9278
DECOUPLER rfp 77648
WL rp ~58.9
dof o Ip -304.9
dn yyy PLI
dam W We 250
dpwr 42 sc o @
daf 8300 vs 6 2
ns no ph = 5
@
&
: |
@ |
P s \
=
=
iy
Eae
!
'Tﬁ
e =
3 i
[T
@ [~
- P 2 = 3
8 @ s =
- ~ . i
g g L] ‘
~ - -
1
| |
1
|
i ‘ i
B b IWE,ve JL s e
—— T — T L e e e L A e e B B e
180 170 160 150 140 130 120 110 100 0 80 70 60 50 a0 ppm

6-Chloro-2-morpholinobenzo[d]thiazole (9a): MASS SPECTRA:

Sample Mame  5F11 LOWER Poattien Wial 1 Instrumant Marma  Liritnarad 1 Upetar Waimes
Trg Vol 1 InjPosition SamelaTyps Sampie IRM Calibralion SEufis e
Dats Fllaname 57 11 LOWERA AT Method Correme©t guuirad Tiens SLEHE 10T AN

w10 1 [¥ESI Scan (0.138-0.186 min, 4 acons) Frag=175.0v 5P 11 LOWER.d Subtract

85

26506448
.

.5 |
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B.6
4.5
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25
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2171062 |

: |

2271768 I

1.8 i |
239.1508 I! 2A8.1510

o_:‘ il . lll .ﬂu JLl L
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Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

S42

N-((R)-1-Phenylethyl)benzo[d]thiazol-2-amine (10q): *H NMR (400 MHz, CDCls):

expl szpul

SAMPLE SPECIAL

date Sep 27 2011 temp not used
solvent CDC13 gain not used
file exp spin not used

fcoursrrron HH Pt
su S3s3 8 puso 15.900
at 1.998 aifa 20.000
np 25528 FLAGS
fh not used il
bs 4 in n
di 1.000 dp
nt 3z hs nn
&t PROCESSING

TRANSMITTER I s.10
» n s8558
sfrq 399.853 DISPLAY
tof 362.8 sp -188.0
Tpwr 57 wp 4450.0
pw 5.850 rf1 809.3

DECOUPLER rfp 0
dn C13 rp 118.0
dof o 1p -85.1
dm nnn PLOT
dom c 50
dpwr 50 []
daf 15900 wvs 61

th 20
nm cdc ph
!
), \J-\,____ _ ____,'lk____—_ I | S
— —— — S e — _— — S
10 9 8 7 6 5 a 3 2 1

N-((R)-1-Phenylethyl)benzo[d]thiazol-2-amine (10q): **C NMR (100 MHz, CDCls):

expl  s2pul

SAMPLE SPECIAL

date Sep 27 2011 ‘temp not used
solvent COC13 gain not used
ile exp spin not used
ACQUISITION hst 0.008
sw 25125.6 pwso 18.600
at 1.199 alfa 2o.000
np 60270 FLAGS
il 13800 i1 n
bs 32 in n
dl 1.000 dp v
nt 5000 hs nn
ct 512 PROCESSING
TRANSHITTER 1b .
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 1536.3 sp -884.5
tpwr 61 wp 20803.7
pw 9.300 rf1 9276.7
DECOUPLER rfp 7764.9
dn H1 rp =53.9
dof o p -305.1
dm yyy PLOT
dm v we 250
dpwr 42 sc 0
dmf 8900 wvs 16
h 3
nm no ph
Zes
w ™=
]
[
SRR
|
- - = - n -
2 n 2 H 4
b = . H H
- o 4 ]
= o 3 \ 2 s
i T | i
i |
| A J - i ) I
—~ e e N — M B — - - — -
180 160 100 80 60 a0 20
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N-(3,4-Dimethylphenyl)benzo[d]thiazol-2-amine (10r): *H NMR (400 MHz, CDCls):

expl  szpul
SAMPLE SPECTAL
date Sep 27 2011 temp not used
solvent €0ci3 gain not used
file exp spin not_used
ACQUISITION hst 0.008
W 6389.8 pwiD 19.700
at 1.958 alfa 20,900
np 25528
] not used 11 n
bs in n
a1 1.000 dp y
nt 3
ct 32 PROCESSING
TRANSHITTER 0.1
tn n 65536
sfrg 399.853 DISPLAY
tof 362.8 sp =360.6
tpwr 57 wp 4869.9
pw 9.850 rfl 7972
DECOUPLER rfp »
n €13 rp 118.2
dof @ 1p =T
dn nann PLOT
dum € we 250
dpur 50 sc o
daf 15908 s 8a
th 20
n cdc ph
———— T T r —r——r T . e -
11 10 9 8 7 6 5 4 3 2 1 =0

N-(3,4-Dimethylphenyl)benzo[d]thiazol-2-amine (10r): **C NMR (100 MHz, CDCls):

expl  s2pul
AMPLE SPECIAL
date Sep 27 2011 temp not used
solvent €OC13 gain not used
exp spin not used
ACQUISITION hst 0.008
sw 25125.6  pw3o 18.600
at 1.139 alfa 20.000
np 60270 FLAGS
b 13800 11 n
bs 32 in n
d1 1.000 dp y
nt 5000 h nn
ct 512 PROCESSING
TRANSMITTER b 2.00
tn 1 536
sfrq 100,554 DISPLAY
tof 1536.3 sp -153.6
tpwr 1 wp 20833.1
pw 9.300 rf1 9274.4
DECOUPLER efp 7764.9
dn HL rp -63.1
dof 0 1p 271.4
dn yyy pLOT
dan v owe 50
dpwr 42 ]
dnf 8300 vs 24
3

om no ph

—77.550

27,230

—76.910

138.166

133.537
20.099
19.443

Su— T T

- 166.652
151.582

- .

C

C

-

\ ]
—
o=

200 180 160 140 120 100 80 60 a0 V h 20
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N-(4-Chlorophenyl)benzo[d]thiazol-2-amine (10s): *H NMR (400 MHz, CDCl5):

expl  szpul
SAMPLE SPECIAL

date Sep 17 2011 temp not used
solvent COC13 gain not used

e exp spin

Rcourstrion ©7 REY "t 5es
sw 6389.8 pwso 19.700
at 1.958 alfa 20l000
np 25528 FLAGS
i not used 11 n
bs 4 in n
a1 1.000 dp y
ot 32 hs nn

3z PROC

oy TRANSHITTER b Y
n HL fn 5
sfrq 393.853 orseuay *°%
tof 362.8 sp -266.0
tpwr 57 wp 4456.8
pw 9.850 rf) 7348

DECOUPLER rfp 0
dn €13 rp 111.1
dof o Ip -85.6
dn nnn pLoT
dnm ¢ we 250
dpwr S0 sc o
daf 15900 vs 38

t 19
na cdc ph
—
——————— ————
Tt
10 9 8 7 6 5 a4 3 ; ;

N-(4-Chlorophenyl)benzo[d]thiazol-2-amine (10s): **C NMR (100 MHz, CDCl;+DMSO-ds):

aps szpvr

SAMPL SPECIAL
te Sep 24 2011 temp not used
solvent cocis gain not used
Tile exp spin not used
ACQUISITION nst 8
25125.6  pwse 18 600
at S183 alfa 20000
np 60270 Fu
[ 13800 11 n
b 32 in n
a1 1.000 dp y
nt 5000 hs an
544 PROCESSING
TRANSMITTER 1 2.00
13 fn 65536
sfra 1005548 DISPLAY
tof 1536.3 sp -753
tpwr 61 wp 199083
00 rf1 s
DECOUPLER rfp 778413
dn 1 rp 01
dot o 1p -360.8%
- yyy pLOT
dam v wc 250
dpwr az sc
dnf 8300 vs 23

am no ph

= = 2 2 |
= - s | Pl
|
| i 8 “
|
o bttt 9
; . S — T s = B
180 160 140 120 100 80 60 a0 20 ppm
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6,6-Dimethyl-2-morpholinobenzo[d]thiazole (11a): *H NMR (400 MHz, CDCls):

expl s2pul
SAMPLE SPECIAL
date Nov 25 2010 temp not used
solvent €013 gain not used
file exp spin not used
ACQUISITION hst 0.008
Sw 6389.8 pwi0 18.700
at 1.998 alfa 200000
np 25528 FLAGS
b not used {1 n
bs 4 in n
d1 L.000 dp
nt 3z hs n
ct 3z PROCESSING
TRANSMITTER b 0.10
n HL fn 65536
sfrq 399,853 DISPLAY
tof 362.8 ©p =316.1
tpwr 57 wp 4508.9
[ 9.850 rT1 3697.9
DECOUPLER rfp 2894.9
d 3 rp 9625
dof o Ip =57.4
dm nnn PLOT
dmm c we 2s0
dpwr 50 &¢C 0
dmf 15900 vs 101
th 12
nm cdc  ph
|
[
11
|
||
|
< -~
10 9 8 7 6 5 4 3 2 1 -0

6,6-Dimethyl-2-morpholinobenzo[d]thiazole (11a): *C NMR (100 MHz, CDCls):



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

546

e=pl  sZpul

SAMPLE ERECLAL
date  Mov @5 F010 temp not wsed
salvent EOCIT  gain not wsed
T1le /export/mome/~ Spin not wees
ciftomp/B5-3-4-Be.~ RET 0.0,
d 1] LeLl]
ACQUISTTION alfa EIN T
W WIS 6 FLADE
at (et "
np BE2rD fm n
b 13890 dp ¥
bs hs nm = 4
41 1,008 PROCESSTHG H =
nt 1z000 1B 2.0 * =
€t 17008 fn 65538 = -
TRANSHITTER DTEFLAY b |
tn €18 g 404,48 | |
sfrg 100,554 8926 |
taf L6363 rT1 e | |
L §Lrfp 77648 { |
5.308 rp -38.6 |
DECOURLER i1 =331 I
n [ PLOT
dat [
dm yyy sc ]
dma ¥ e 96
dpwr 42 th L] 1
duf BI00 mm po ph
-
a8
is
]
| £q
=
=3
| - 1
" - |
| s =
rss
- l ] |
s = Ly
= 5 i L
- = s 23 |
Fi d Z oanm |
= 2 ] il |
g T b l |
| I i
|
| l | l f
J e LU
T e T e et et ' N e — T T
180 160 1ang 1zo i00 an 60 40 20

6,6-Dimethyl-2-morpholinobenzo[d]thiazole (11a) MASS SPECTRA:

Lok L Pilniven

el 1 Tenplramant: Ny ! Cabrationn St ) o M
Samgpls Mame 14D Pomtion. [m—"_ Sl - T P
e el a ﬂ“m ot ipolredl Tina W11 ST
Dets Flenama 3,4 B0RLA

w0 @ [+E8 o (O.GBRD 184 min. 7 means) Frag= 1750V 34 D4 Subtmct
2.3 SEZCRELE
a2
2 |
-4
18 |
18 |
17 |
|
|

1.8
1.5
1.4
.31 |
1.2
1.': |
.0
(s8] |
av |
0.8 1
o6
[
03 .
a2 J
g X BOD BSD RO0 850
o B0 100 150 FO0 IR0 300 ﬂrﬂuf SO0 ﬁ_ﬂn&?ﬂ T THO

6-Methoxy-2-(piperdin-1-yl)benzo[d]thiazole (12t): *H NMR (400 MHz, CDCls):



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2012

S47

expl s2pul
SAMPLE SPECIAL
date Jul 28 2011 temp not used
solvent CDCI3 gain not used
14} exp spin not used
ACQUISITION hst 0.008
sw 6389.8 19.700
at 1.958 alfa 20.000
n: 25528 FLi
1l not used 11 n
bs 4 in n
a1 1.000 dp ¥
nt 32 hs nn
ct 1] PROCESSING
TRANSMITTER b 0.10
tn HL fn 65536
sfrg 399.853 DISPLAY
tof 362.8 sp -343.4
tpwr 57 wp as7e.7
pw 9.850 rfl1 788.4
DECOUPLER rfp
dn Ci3 rp 126.9
dof p =76.4
de nnn PLOT
dna c wc 1]
dpwr 50 sc 0
daf 15900 s 75
h 20
ne cdc ph
]
|
]
i I | [UPAN
o - A A A N LN
11 10 9 8 7 6 5 4 3 2 1

6-Methoxy-2-(piperdin-1-yl)benzo[d]thiazole (12t): *C NMR (100 MHz, CDCls):

expl s2pul
SAMPLE SPECIAL
date Jul 28 2011 temp not used
solvent COC13 gatn not used
e exp spin not used
ACQUISITION hst 0.008
Sw 25125.6 pwi0 18.600
at 1.199 alfa z8.000
" si270
o 13800 41 L]
bs 32 Wn "
di 1.000 dp
nt 3000 hs L1
ct L] PROCESSING
TRANSHITTER b z.00
tn €13 fn 65536
sfrg 100.554 DISPLAY
tof 153§.3 sp -1523.3
tpwr 61 wp 25125.6
pw 9.300 rf1 9z288.2
DECOUPLER rfp 7764.8
dn H1 rp -33.9
dof e 1p =312.0
dm yyy PLOT
dum W we 250
dpwr 42 sc L]
daf 8500 vs 22
th
na no ph
- ]
3
2 =
P s H
22 . HH 3 !
EE amg 3 s
- : - - m - ~hn ~
3 s = 2 E- = H
- - - - I = i -
b e 3 a i
I Lo | J _1 i j L A ] "
220 200 180 160 140 120 100 80 50 ag 20 ppm

6-Methoxy-2-(piperdin-1-yl)benzo[d]thiazole (12t): MASS SPECTRA:
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Sample Name Position Instrument Name User Name

1Inj Vol InjPosition SampleType IRM Calibration Status
Data Filename ACQ Method Comment Acquired Time

x10 2 [+ESI Scan (0.435 min) Frag=175.0V
1.2 ‘

1.15
1.1
1.05
14.
0.95
0.9
0.85
0.8
0.75
0.7
0.65
0.6
0.55
0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15 -
0.1 134.0709
0.05 [

i LulJ.LJL;L.L A . :

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 526 550 575 600 625
R Counts vs. Mass-to-Charge (m/z) 6s0 675 700

249.1053

6-Fluoro-2-morpholinobenzo[d]thiazole (13a): *H NMR (400 MHz, CDCls):

expl  stdlh
SAMPLE SPECIAL
date HNov 4 2010 temp not used
solvent cocl3 gain not used
file exp spin not used
ACQUISITION hst 0088
W B00E.0 pwid 19.700
at 1.095 aifa 20,088
" FLAGS
[ not used 41 n
bs 4 in n
d1 i.000 dp ¥
nt 3z hs
ct n PROCESSING
TRAMEMITTER ™ not used
tn H1 DISPLAY
sfra 399,853 sp =169.7
tof ] 4253.7
tpwr 7orfl 6.7
7.000 rf ]
P becounter B 128.7
" €13 1p -45.3
dot [ PLOT
L) nnn - wo 250
dem sc ]
dpwr [T a3
daf 15800 48
na cdc ph
|
|
[
il
o
il
(.
Lol
i
|
i
W
LN o ! ~ R S _
. — - —— — e ey
Lo 9 7 6 5 4 3 2 1 ppm

6-Fluoro-2-morpholinobenzo[d]thiazole (13a): **C NMR (100 MHz, CDCls):
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mo_3s_1ower

expl  stdl3c B 3
SPECIAL 1
date Nov 4 2010 ‘temp not used 8 3
solvent COC13 gain not used
e ex in not
acqurstrron =P REy i i
sw 25000.0  pwdo 18.600
at 1.193 alfa 20.000 |
n 59968 FLAGS !
1 13800 11 n
i i B ;
nt s000 hé y
c PROCESSIN
TRANSHITTER b °,.
tn €13 fn not used
sfrg 100,552 DISPLAY |
tof 0 sp 1735.2 |
towr 61 wp 168523
pw 8.667 rfl 10760.1
DECOUPLER rtp 776408
an HI rp ~30.1
dof o 1p -345.2
dn ywy PLOT
dam v we 250
dpwr az sc ]
dnf 8300 s 150
th 3

119.824

..119.761
~113.897

~-113.862
~-107.660

~_107.387

565
~131.381

_131.275

———168.

i i‘
| i
" S | Aot J I e

o

™ T T T T T N S !
180 160 a0 120 100 a0 60 40 ppm

6-Fluoro-2-morpholinobenzo[d]thiazole (13a): MASS SPECTRA:

Sarmpls MamE  1-FpIF L Wi 1 EPRTUTST NEE Lrstrument L Usar Mama
e Vel -1 LnjPualiion S ples Tyrpes: Sl TR Calibration Stans
Dats Flenimes  2-FpiP.d AT Mathed Carmemnnit Asgniired Tima SMI0LE 1120003 AR

<10 2 [Background +ES| Scan (0.476-0.827 min, 10 scans) Frag=175 0V 2-F-piP.d
1 209.0681

0.55
0.9
085
0.8
6,75
a7
0,65
o6
a.55
0.5
0.45 28317583
o4
O3S
0.3
2FTN04T

0,25 |

0.2 |
.15 .
o 261, 1308 |
2171042 |
!

0.05
| 233.0777 I |
2001920 | | F0AW0T_ | L 11 Il L

L
205 210 215 ZZ0 ZI6 230 235 F40 245 260 265 IF0 275 ZBO 285
Courts (%) we. M-u—mmmzl

RET.O551
i




