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I. General Information
'H NMR and *C NMR were recorded in CDCls at room temperature
on the spectrometer (400 MHz tH, 100 MHz C). The chemical-shifts

scale is based on internal TMS.

S2



I1. Characterization Data of the Products
2-p-Tolyl-benzothiazole (a)'3

S
<O
White solid; 98.3% yield; mp 88-90<C. IR (KBr): 3075, 2940, 1440, 1400, 752, 451
cm L. 'H NMR (400 MHz, CDCls): & = 8.08 (d, J = 8.0 Hz, 1 H), 8.00 (d, J = 7.9 Hz,
2 H), 7.90(d, J = 8.0 Hz, 1 H), 7.56 (t, J = 7.6 Hz, 1 H), 7.40 (t, J = 8.2 Hz, 1 H),
7.32(t, J = 8.5 Hz, 2 H), 2.43 (5, 3 H). 3C NMR (100 MHz, CDCls): 5 169.2, 155.2,

143.1, 136.3, 132.0, 131.1, 128.5, 127.2, 126.0, 124.1, 122.2, 22.5. HRMS (EIl): m/z
[M]*calcd for C14H1:NS: 225.06; found: 225.07.

2-0-Tolyl-benzothiazole (b)*?
S

Cr-O
N

White solid; 90.1% yield; mp 63-65<C. IR (KBr): 3050, 2945, 1455, 1412, 756, 723
cm L. 'H NMR (400 MHz, CDCls): § = 8.12 (d, J = 8.1 Hz, 1H), 7.92 (d, J = 8.1 Hz,
1H), 7.76 (d, J = 7.6 Hz, 1H), 7.50 (t, J = 8.1 Hz, 1H), 7.41-7.29 (m, 4H), 2.69 (s,
3H). 3C NMR (100 MHz, CDCls): 6 168.9, 154.1, 137.2, 134.6, 132.9, 130.9, 129.5,
129.0, 126.5, 125.3, 123.9, 122.4, 22.6. HRMS (EI): m/z [M]*calcd for C1aH1NS:
225.06; found: 225.09.

2-m-Tolyl-benzothiazole (c)*3
S

Cr-C
N

White solid; 92.5% yield; mp 65-66<C. IR (KBr): 3077, 2940, 1458, 1421, 758, 725
cm™. H NMR (400 MHz, CDCls): § = 8.09 (d, J = 8.1 Hz, 1H), 7.93 (s, 1H),
7.89-7.85 (m, 2H), 7.51-7.50 (t, J = 8.1 Hz, 1H), 7.39 (m, 2H), 7.31 (m, 1H), 2.52 (s,
3H). 2*C NMR (100 MHz, CDCls): 5 168.5, 154.1, 139.1, 135.2, 133.4, 131.5, 128.7,
127.8, 126.5, 125.3, 125.1, 123.4, 121.8, 21.5. HRMS (EI): m/z [M]*calcd for
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C14H11NS: 225.06; found: 225.08.

2-(4-Methoxyphenyl)benzothiazole (d)?*
S
L~

White solid; 91.2% yield; mp 120-122<C. IR (KBr): 3061, 2982, 1603 1489, 756, 735.
IH NMR (400 MHz, CDCls) 6 = 8.10-8.06 (m, 3H), 7.87 (d, J = 8.0 Hz, 1H), 7.46 (t,
J=8.3 Hz, 1H), 7.36 (t, J = 8.3 Hz, 1H), 7.03-6.99 (m, 2H), 3.46 (s, 3H). 3C NMR
(100 MHz, CDCls) 6 167.5, 161.7, 155.1, 135.2, 130.1, 126.5, 126.4, 1245, 1226,
121.4, 114.3, 55.1. HRMS (EI): m/z [M]* calcd for CiH1sNOS: 241.06; found:
241.05.

2-(2-Methoxyphenyl) benzothiazole (e)*

oo

White solid; 87.2% yield; mp 109-110<C. IR (KBr): 3058, 2845, 1628, 1523, 1365,
758, 728 cm™. *H NMR (400 MHz, CDCls): § = 8.53 (d, J = 8.0 Hz, 1 H), 8.09 (d, J =
8.0 Hz, 1 H), 7.93 (t, J = 8.0 Hz, 1 H), 7.44-7.49 (m, 2 H), 7.37 (t, J = 8.0 Hz, 1 H),
7.13 (t, J =8.0 Hz, 1H), 7.07 (d, J = 7.4 Hz, 1 H), 6.96 (d, J = 7.9 Hz, 1 H), 4.06 (s, 3
H). 3C NMR (100 MHz, CDCls): § = 165.1, 158.1, 157.8, 140.0, 138.0, 127.2, 125.3,
123.8, 121.5, 119.2, 109.9, 106.1, 104.6, 59.9. HRMS (El): m/z [M]*calcd for
C14H11NOS: 241.06; found: 241.07.

2-(3-Methoxyphenyl) benzothiazole (f)#

CrC5

White solid; 88.5% yield; mp 83-85<C. IR (KBr): 3062, 2855, 1629, 1521, 1345, 750,
712 cm L. 'H NMR (400 MHz, CDCls): § = 8.24 (d, J = 8.1, 1 H), 7.90 (d, J = 8.0 Hz,
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1H), 7.43 (m, J = 7.9, Hz, 2 H), 7.48 (d, J = 8.0 Hz, 1 H), 7.19 (t, J = 7.9 Hz, 1 H),
6.97-6.95 (M, 2 H), 6.95 (d, J = 7.9 Hz, 1 H), 3.56 (s, 3 H). *C NMR (100 MHz,
CDCls): § 168.1, 160.2, 154.3, 135.5, 135.1, 130.4, 126.5, 125.4, 123.6, 121.9, 120.6,
117.6, 112.4, 55.8. HRMS (El): m/z [M]*calcd for CiH1NOS: 241.06; found:
241.04.

2-(4-Chlorophenyl)benzothiazole (g)*°
S
Crr-O-

Yellow solid; 97.9% yield; mp 116-118<C. IR (KBr): 3058, 2930, 1570, 1448, 1326,
760, 755. *H NMR (400 MHz, CDCl3) & = 8.08-8.02 (m, 3H), 7.91 (d, J = 8.0 Hz, 1H),
7.53-7.46 (m, 3H), 7.40 (t, J = 8.0 Hz, 1H). 3C NMR (100 MHz, CDCl3) & 166.1,
158.1, 141.2, 136.1, 135.0, 129.8, 128.9, 128.2, 126.1, 121.0, 120.5. HRMS (EI): m/z
[M]*calcd for C13HsCINS: 245.01; found: 245.02.

2-(2-Chlorophenyl)benzothiazole (h)%®

-0

Yellow solid; 92.8% yield; mp 85-87<C. IR (KBr): 3078, 1430, 1312, 1226, 762, 730.
'H NMR (400 MHz, CDCls) § = 8.21-8.19 (m, 1H), 8.15 (d, J = 8.0, 1H), 7.94 (d, J =
8.0 Hz, 1H), 7.56-7.54 (m, 2H), 7.46-7.41 (m, 3H). 3C NMR (100 MHz, CDCl3) &
164.3, 152.7, 136.3, 132.9, 132.5, 131.9, 131.2, 130.9, 127.3, 126.5, 125.7, 123.6,
121.5. HRMS (El): m/z [M]"calcd for C13HgCINS: 245.01; found: 245.03.

2-(3-Chlorophenyl)benzothiazole (i)*°
Cl
S
-0
N

Yellow solid; 94.3% yield; mp 98-100<C. IR (KBr): 3090, 1436, 1323, 1235, 756,
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735. 'H NMR (400 MHz, CDCl3) § = 8.09-8.05 (m, 2H), 7.90-7.86(m, 2H), 7.50-7.48
(m, 1H), 7.43-7.38 (m, 3H). 3C NMR (100 MHz, CDCl3) & 166.7, 155.0, 136.0,
135.5, 135.2, 131.8, 131.2, 128.5, 127.6, 126.6, 125.9, 123.8, 121.9. HRMS (EI): m/z
[M]*calcd for C13HsCINS: 245.01; found: 245.01.

2-phenylbenzothiazole (j)*°
S
L0

White solid (yield: 97.5%); mp 112-114°C. IR (KBr): 3060, 2953, 1572, 1451, 1330,
758, 745. 'H NMR (400 MHz, CDCls) § = 8.12-8.07 (m, 3H), 7.89 (d, J = 8.0 Hz, 1H),
7.51-7.49 (m, 3H), 7.36(t, J = 8.0 Hz, 1H), 7.28(t, J = 8.0 Hz, 1H). 3C NMR (100
MHz, CDCIs) 6 168.3, 155.0, 134.8, 133.9, 131.6, 129.8, 128.0, 127.0, 125.3, 123.6,
121.9. HRMS (El): m/z [M]*calcd for C13H10NS: 211.05; found: 211.09.

2-(4-Bromophenyl)benzothiazole (k)% °
S
B
L
Yellow solid (yield: 93.4%); mp 130-132°C. IR (KBr): 3066, 1438, 1227, 744, 732.
'H NMR (400 MHz, CDCl3) § = 8.09 (d, J = 8.0 Hz, 1H), 7.96 (d, J = 8.0 Hz, 2H),
7.90 (d, J = 8.0 Hz, 1H), 7.55-7.52 (m, 3H), 7.45 (t, J = 8.0 Hz, 1H). 3C NMR (100

MHz, CDCIs) 6 166.5, 154.9, 136.8, 134.9, 131.8, 128.5, 126.6, 125.1, 122.9, 122.5.
HRMS (EI): m/z [M]"calcd for C13HsBrNS: 290.2; found: 290.1.

2-(4-Fluorophenyl)benzothiazole (1)*°
S
F
L~
White solid (yield: 90.1%): mp 102-104°C. IR (KBr): 3056, 1482, 1229, 758, 727. H
NMR (400 MHz, CDCl3) 6 = 8.09-8.04 (m, 3H), 7.88 (d, J = 8.0 Hz, 1H), 7.47 (m,

1H), 7.35 (m, 1H), 7.21-7.18 (m, 2H). 3C NMR (100 MHz, CDCls) § 166.6, 165.5,

163.1, 153.9, 134.8, 129.9, 129.6, 129.4, 129.3, 126.3, 125.1, 123.3, 121.8, 116.3,
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116.1. HRMS (El): m/z [M]"calcd for C13HgFNS: 229.3; found: 229.5.

2-(4-Nitrophenyl)benzothiazole (m)?%°
S
@EN)—@NOZ

Yellow solid (yield: 40.5%); mp 130-132°C. IR (KBr): 3045, 1446, 1230, 746, 733.
IH NMR (400 MHz, CDCl3) & = 8.39 (d, J = 8.0 Hz, 2H), 8.30 (d, J = 8.5 Hz, 2H),
8.16 (d, J = 8.0 Hz, 1H), 7.98 (d, J = 8.5 Hz, 1H), 7.56 (t, J = 8.0 Hz, 1H), 7.49 (t, J =
8.0 Hz, 1H). 13C NMR (100 MHz, CDCls) & 165.7, 154.3, 149.6, 139.1, 136.0, 127.1,
128.06, 127.1, 125.8, 122.6, 122.8. HRMS (El): m/z [M]*calcd for CisHgN202S:
256.3; found: 256.2.

2-[4-(Trifluoromethyl)phenyl]-benzothiazole (n)?°
S
Cry-Or=

White solid; 65.1% yield; mp 159-161<C. IR (KBr): 3045, 1638, 1456, 1432, 1078,
985, 789 cm*. 'H NMR (400 MHz, CDCl3): 6 =8.21 (d, J = 8.0 Hz, 2 H), 8.11 (d, J =
8.0 Hz, 1 H), 7.93 (d, J = 8.0 Hz, 1 H), 7.75 (d, J = 8.0 Hz, 2 H), 7.52 (t, J = 8.0 Hz, 1
H), 7.45 (t, J = 8.0 Hz, 1 H). 3C NMR (100 MHz, CDCl3) & 166.0, 154.1, 136.8,
135.2, 132.5 (q, J = 32.6 Hz), 127.8, 126.7, 126.5(q, J = 3.7 Hz), 126.02, 123.6 (q, J =
273.4 Hz), 121.7, 119.8. HRMS (EIl): m/z [M]"calcd for C14HgFsNS: 279.03; found:
279.01.

2-[4-(N, N-dimethyl)phenyl]-benzothiazole (0)*° .

S /
L~
White solid; 95.6% vyield; mp 167-169<C. IR (KBr): 3080, 1445, 1287, 1232, 749,
735. 'H NMR (400 MHz, CDCls): & = 7.99-7.95 (m, 3H), 7.84 (d, J = 8.1 Hz, 1H),
7.43(t, J = 8.1 Hz, 1H), 7.30(t, J = 8.1 Hz, 1H), 6.76- 6.74 (d, J = 8.8 Hz, 2H), 3.06 (s,

6H). 3C NMR (100 MHz, CDCl3) § 169.1, 158.6, 156.1, 138.4, 131.1, 128.3, 126.1,
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124.1, 120.9, 118.8, 111.0, 39.7. HRMS (EI): m/z [M]*calcd for C1sH11N2S: 254.09;
found: 254.10.

2-(4-Cyanophenyl)benzothiazole(p).

S

Crr-Oro

White solid; 90.2% vyield; mp 168-170<C. IR (KBr): 3079, 1445, 1258, 1239, 755,
732. 'H NMR (400 MHz, CDCl3): & = 8.22-8.20 (m, 2 H), 8.14 (d, ] = 8.1 Hz, 1 H),
7.96 (d, J = 8.1 Hz, 1H), 7.80 (d, ] = 8.1 Hz, 2 H), 7.62-7.60 (m, 1 H), 7.53—7.50 (m,
1H). 1*C NMR (100 MHz, CDCl3) § 166.3, 154.8, 138.4, 136.5, 133.1, 128.1, 127.2,
126.3, 123.9, 121.9, 118.6, 114.3. HRMS (EIl): m/z [M]*calcd for C14H11N>S: 236.3;
found: 236.1.

2-(Naphthalen-3-yl)benzothiazole (q) %°

O~

White solid; 96.2% yield; mp 127-129 <. IR (KBr): 3056, 1503, 1432, 1365, 1225,
756, 724. *H NMR (400 MHz, CDCl3) & = 8.56 (s, 1H), 8.26 (d, J = 8.4 Hz, 1H), 8.12
(d, J = 7.9 Hz, 1H), 7.98-7.93 (m, 4H), 7.56-7.54 (m, 3H), 7.28 (t, J = 7.5 Hz, 1H).
13C NMR (100 MHz, CDCl3) § 168.1, 155.1, 135.2, 134.2, 132.0, 129.7, 128.5, 127.7,
126.8, 125.9, 123.2, 122.8, 122.2, 121.5, 120.6, 119.8, 112.1. HRMS (El): m/z [M]*
calcd for C17H11NS: 261.06; found: 261.06.

2-(Naphthalen-2-yl)benzothiazole (r) *

oS

White solid; 97.1% yield; mp 125-127 <. IR (KBr): 3066, 1538, 1445, 1348, 1200,
756, 735 cm~-.*H NMR (400 MHz, CDCls): § = 8.95 (d, J = 8.0 Hz, 1 H), 8.18 (d, J =
8.0 Hz, 1 H), 7.97 (t, J = 8.0 Hz, 1 H), 7.89 (d, J = 8.0 Hz, 2 H), 7.66 (t, J = 8.0 Hz, 1
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H),7.62-7.60(m, 3 H), 7.43 (t, J = 7.8 Hz, 1 H). 13C NMR (100 MHz, CDCla): § =
165.3, 152.9, 130.0, 132.9, 131.6, 130.3, 129.1, 127.6, 127.2, 126.6, 126.1, 125.8,
124.6, 124.1, 122.6, 122.3, 120.9. HRMS (EI): m/z [M]* calcd for C17H1:NS: 261.06;
found: 261.08.

GWS610 (5-Fluoro-2-(3,4-dimethoxyphenyl)benzothiazole)’

OCH,

F N
Lo
S

Yellow solid; 71.9% yield; mp 102-104 <C. IR (KBr): 3065, 2988, 1596, 1448, 1226,
856 cmL.1H NMR (400 MHz, CDCls): 5 = 8.09 (d, J = 8.8 Hz, 1H), 7.88 (s, 1H),
7.63(m, 2H,), 7.35 (t, J = 9.0 Hz, 1H), 7.13 (d, J = 9.0 Hz, 1H), 3.89 (s, 3H), 3.86 (s,
3H); C NMR (100 MHz, CDCls): § 167.7, 160.4, 151.8, 150.6, 149.3, 135.7, 126.3,
123.4, 121.0, 114.6, 111.0, 109.6, 107.6, 56.0, 55.8. HRMS (EI): m/z [M]* calcd for
C1sH12FNO,S: 289.3; found: 289.2.
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III. NMR Spectra

'H NMR and C NMR Spectra of 2-p-Tolyl-benzothiazole (a)
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IH NMR and *C NMR Spectra of 2-0-Tolyl-benzothiazole (b)**
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IH NMR and $*C NMR Spectra of 2-m-Tolyl-benzothiazole (c)'
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IH NMR and *C NMR Spectra of 2-(4-Methoxyphenyl)benzothiazole (d)?*
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IH NMR and *C NMR Spectra of 2-(2-Methoxyphenyl) benzothiazole (e)*
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IH NMR and *C NMR Spectra of 2-(3-Methoxyphenyl) benzothiazole (f)**

T oo COWT @ 0 0 Bm
NNN OOET « o0 w oo
ZAEE nRa .
Ry Ny T ES 7 5
O_
S
/
N
|
i
L ooy 7
w o [ ] (=]
(=] (=] @ aD O (=]
o o — B = o
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 20 15 0.5 0.0
1 (ppm)
- o ™ N < <TwOdND
2 2 = B8 2 REsg L o Too @
8 8 3 B8 8 SEaRE O Ene 8
| N SSNT | -
O_
S
/
N
1\
1
|
L.
175 170 165 160 1455 15 145 140 135 130 125 120 M5 110 f‘?[](5 1}0 95 90 85 80 75 70 65 60 1) 50 45 40 35
ppm

S15



IH NMR and 13C NMR Spectra of 2-(4-Chlorophenyl)benzothiazole (g)°
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IH NMR and *C NMR Spectra of 2-(2-Chlorophenyl)benzothiazole (h)?°
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IH NMR and *C NMR Spectra of 2-(3-Chlorophenyl)benzothiazole (i) °
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IH NMR and 1*C NMR Spectra of 2-phenylbenzothiazole (j)*°
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IH NMR and 1*C NMR Spectra of 2-(4-Bromophenyl)benzothiazole (k)?°
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IH NMR and 1*C NMR Spectra of 2-(4-Fluorophenyl)benzothiazole (1)*°
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IH NMR and 1*C NMR Spectra of 2-(4-Nitrophenyl)benzothiazole (m)>°
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IH NMR and 1*C NMR Spectra of 2-[4-(Trifluoromethyl)phenyl]-benzothiazole (n)*°
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IH NMR and *C NMR Spectra of 2-[4-(N, N-dimethyl)phenyl]-benzothiazole (0)%° .
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'H NMR and **C NMR Spectra of 2-(4-Cyanophenyl)benzothiazole (p).
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IH NMR and *C NMR Spectra of 2-(Naphthalen-3-yl)benzothiazole (q) 2°
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IH NMR and *C NMR Spectra of 2-(Naphthalen-2-yl)benzothiazole (r) *
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'H NMR and 3C NMR Spectra of 5-Fluoro-2-(3,4-dimethoxyphenyl)benzothiazole
(s)
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