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1. Experimental section

General information: All chemicals were purchased as reagent grade and used without further purification. Solvents for

purification (extraction and chromatography) were purchased as technical grade and distilled on the rotary evaporator prior to

use. For column chromatography, SiO2 (200-300 mesh) was used as stationary phase. NMR spectra were recorded on a 500

MHz Bruker NMR spectrometer with tetramethylsilane (TMS) as an internal standard.

General procedure for C-H mercaptalization of benzothiazoles and benzoxazoles: To a solution of benzothiazoles or

benzoxazoles (1, 1 mmol) in DMSO (3 mL), was added KOH (280 mg, 5 equiv) and 1,3-propanedithiol (207 uL, 2 mmol). The

reaction mixture was heated under argon at 130 °C for 12 h. After cooling to room temperature, water (10 mL) was added. The

pH of the reaction mixture was adjusted to 3—4 using 5% HCI. The resulting mixture was extracted with ethyl acetate (15 mL x

2). The organic layer was washed with water and brine, dried over anhydrous MgSO, and concentrated using rotary

evaporator. The crude product was purified by silica gel column chromatography using ethyl acetate/n-hexane as eluent to

afford the corresponding heteroaryl thiols 3.

Benzo[d]thiazole-2-thiol M (3a) [CAS Registry Number: 149-30-4], yellow solid, 153 mg, yield 92%. *H NMR (500 MHz,

DMSO-ds) 13.77 (s, 1H), 7.70 (d, J= 8.0 Hz, 1H), 7.40 (t, J= 8.0 Hz, 1H), 7.32-7.27 (m, 2H); *C NMR (126 MHz, DMSO-dg)

190.3, 141.7, 129.8, 127.6, 124.7, 122.3, 112.9.

4-Methylbenzo[d]thiazole-2-thiol™ [CAS Registry Number: 2268-77-1] (3b), yellow solid, 150 mg, yield 83%. 'H NMR (500

MHz, CDCls) 10.94 (s, 1H), 7.30 (d, J= 7.5 Hz, 1H), 7.21-7.15 (m, 2H), 2.49 (s, 3H); *C NMR (126 MHz, CDCl5) 190.8, 139.3,

129.7,128.3, 124.7, 122.0, 118.9, 17.9.

6-Ethoxybenzo[d]thiazole-2-thio I} (3c) [CAS Registry Number: 120-53-6], yellow solid, 169 mg, yield 80%. *H NMR (500

MHz, DMSO-ds) 13.62 (s, 1H), 7.33 (d, J= 6.0 Hz, 1H), 7.22 (d, J= 8.5 Hz, 1H), 6.98 (dd, J= 2.0, 8.5 Hz, 1H), 4.02 (g, J= 7.0

Hz, 2H), 1.33 (t, J= 7.0 Hz, 3H) ; 3C NMR (126 MHz, DMSO-de) 188.8, 156.3, 135.6, 131.1, 115.7, 113.6, 107.0, 64.2, 15.1.
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4-Chlorobenzo[d]thiazole-2-thiol ¥ (3d) [CAS Registry Number: 1849-65-6], orange solid, 135 mg, yield 67%. *H NMR (500

MHz, DMSO-ds) 13.97 (s, 1H), 7.67 (d, J= 8.0 Hz, 1H), 7.48 (d, J= 7.5 Hz, 1H),7.30 (t, J= 8.0 Hz, 1H); *C NMR (126 MHz,

DMSO-dg) 191.6, 139.2, 127.7, 125.6, 121.0, 116.3.

5-Chlorobenzo[d]thiazole-2-thiol &' (3e) [CAS Registry Number: 5331-91-9], orange solid, 149 mg, yield 74%. *H NMR (500

MHz, CDCls) 10.42 (s, 1H), 7.37-7.35 (m, 1H), 7.29-7.24 (m, 1H), 7.21-7.18 (m, 1H); 3C NMR (126 MHz, CDCls) 180.9, 148.8,

130.2, 125.3, 124.4, 110.6, 110.0.

6-Chlorobenzo[d]thiazole-2-thiol ! (3f) [CAS Registry Number: 51618-29-2], orange solid, 155 mg, yield 77%. *H NMR (500

MHz, DMSO-de) 13.88 (s, 1H), 7.87 (d, J= 1.5 Hz, 1H), 7.45 (dd, J= 2.0, 8.5 Hz, 1H), 7.29 (d, J= 8.5 Hz, 1H);"*C NMR (126

MHz, DMSO-dg) 190.6, 140.7, 131.5, 129.1, 127.8, 121.9, 114.0.

5-Bromobenzo[d]thiazole-2-thiol ! (3g) [CAS Registry Number: 71216-20-1], orange solid, 200 mg, yield 81%. *H NMR (500

MHz, DMSO-de) 13.97 (s, 1H), 7.67 (d, J= 8.0 Hz, 1H), 7.48 (d, J= 8.0 Hz, 1H), 7.32-7.28 (m, 1H); *°C NMR (126 MHz,

DMSO-dg) 191.6, 139.2, 131.2, 127.7, 125.6, 121.0, 116.3.

6-Bromobenzo[d]thiazole-2-thiol ! (3h) [CAS Registry Number: 51618-30-5], orange solid, 185 mg, yield 75%. *H NMR (500

MHz, DMSO-dg) 13.88 (s, 1H), 7.99 (d, J= 1.5 Hz, 1H), 7.57 (dd, J= 1.5, 8.5 Hz, 1H), 7.23 (d, J= 8.5 Hz, 1H); 3C NMR (126

MHz, DMSO-dg) 190.6, 141.1, 131.9, 130.5, 124.7, 116.8, 114.4.

Benzo[d]oxazole-2-thiol ! (3i) [CAS Registry Number: 2382-96-9], yellow solid, 110 mg, yield 73%. *H NMR (500 MHz,

DMSO-de) 13.87 (s, 1H), 7.51 (d, J= 7.5 Hz, 1H), 7.30-7.23 (m, 3H); **C NMR (126 MHz, DMSO-dg) 180.6, 148.6, 131.6,

125.6, 124.3, 111.0, 110.5.

5-Methylbenzo[d]oxazole-2-thiol ! (3j) [CAS Registry Number: 22876-22-8], yellow solid, 165 mg, yield 75%. *H NMR (500

MHz, CDCls) 10.36 (s, 1H), 7.22 (d, J= 8.0 Hz, 1H), 7.05 (d, J= 8.5 Hz, 1H), 7.00 (s, 1H), 2.42 (s, 3H); 3C NMR (126 MHz,

CDCl3) 180.9, 147.0, 135.6, 130.2, 125.1, 110.2, 110.0, 21.4.
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5-Chlorobenzo[d]oxazole-2-thiol ! (3k) [CAS Registry Number: 22876-19-3], orange solid, 127 mg, yield 69%. *H NMR (500

MHz, DMSO-dg) 14.05 (s, 1H), 7.53 (dd, J= 1.5, 7.5 Hz, 1H), 7.32-7.30 (s, 2H); *C NMR (126 MHz, DMSO-ds) 181.2, 147.5,

133.1, 129.8, 124.0, 111.7, 110.9.
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2. NMR spectra of compound 3a-k.
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Figure 1: "H NMR spectrum of compound 3a
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Figure 2: BCNMR spectrum of compound 3a
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Figure 3: "H NMR spectrum of compound 3b
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Figure 4: BCNMR spectrum of compound 3b
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Figure 5: 'H NMR spectrum of compound 3¢
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Figure 6: BCNMR spectrum of compound 3c
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Figure 7: "H NMR spectrum of compound 3d
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Figure 8: BCNMR spectrum of compound 3d
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Figure 9: 'H NMR spectrum of compound 3e
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Figure 10: BCNMR spectrum of compound 3e

S8



2 oS W N S\ 08 — — =N
% e R R o =
e eI “ i
— [ e e o S o o ol
Ny R |
Cl s

/2F‘*SH

N
0 U
T R
=) ==K
< S =~
= ‘ . . : === : . ;
14 13 12 1 10 9 8 7 6 5 4 3 1

:
1 Cppm)

Figure 11: 'H NMR spectrum of compound 3f
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Figure 12: BCNMR spectrum of compound 3f
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Figure 13: 'H NMR spectrum of compound 3g
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Figure 14: BCNMR spectrum of compound 3g
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Figure 15: 'H NMR spectrum of compound 3h
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Figure 16: BCNMR spectrum of compound 3h
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Figure 17: "H NMR spectrum of compound 3i
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Figure 18: BCNMR spectrum of compound 3i
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Figure 19: 'H NMR spectrum of compound 3;j
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Figure 20: BCNMR spectrum of compound 3;j
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Figure 21: "H NMR spectrum of compound 3k
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Figure 22: BCNMR spectrum of compound 3k
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