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A. General information 

All experiments were carried out under an atmosphere of air. Flash column chromatography was 

performed over silica gel (48-75 μm). 1H NMR and 13C NMR spectra were recorded on Bruker-

AV (400 and 100 MHz, respectively) instrument internally referenced to SiMe4 or chloroform 

signals. MS analyses were performed on Agilent 5975 GC-MS instrument (EI). The new 

compounds were characterized by 1H NMR, 13C NMR, MS and HRMS. The structure of known 

compounds was further corroborated by comparing their 1H NMR, 13C NMR data and MS data 

with those of literature. All reagents were used as received from commercial sources without 

further purification. 

B. General procedure of the reaction

A 10 mL oven-dried reaction vessel was charged with sulphur powder (25.6 mg, 0.8 mmol), 

K2CO3 (82.8 mg, 0.6 mmol), methyl 2-phenylacetate (1a, 45 mg, 0.3 mmol), 2-

bromobenzaldehyde (2a, 37.0 mg, 0.2 mmol). The reaction vessel was added DMF (0.5 mL) by 

syringe. The sealed vessel was stirred at 110 oC for 16 h. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3a (37.4 mg) as white solid in 89% yield.

  

C. Characterization data of products

2-Phenylbenzo[b]thiophene (3a, CAS: 1207-95-0) [1]

S

1H NMR (400 MHz, CDCl3, ppm) δ 7.83 (d, J = 7.6 Hz, 1H), 7.77 (d, J = 7.2 Hz, 1H), 7.73-7.71 

(m, 2H), 7.55 (s, 1H), 7.45-7.41 (m, 2H), 7.35-7.29 (m, 3H); 13C NMR (100 MHz, CDCl3, ppm) δ 

144.2, 140.7, 139.5, 134.3, 128.9, 128.2, 126.5, 124.5, 124.3, 123.5, 122.2, 119.4; MS (EI) m/z (%) 

210 (100), 178, 165, 139, 77.

5-Methoxy-2-phenylbenzo[b]thiophene (3b) [2] 

S

O
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The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2-bromo-5-methoxybenzaldehyde (2b, 

43.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, PE : EA = 50 : 1) to give 3b (35.1 mg) as white solid in 73% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.69 (m, 3H), 7.47 (s, 1H), 7.42 (t, J = 7.2 Hz, 2H), 7.34 (t, J 

= 7.2 Hz, 1H), 7.24 (d, J = 2.0 Hz, 1H), 6.97 (dd, J = 10.4, J = 1.6 Hz, 1H), 3.88 (s, 3H); 13C 

NMR (100 MHz, CDCl3, ppm) δ 157.7, 145.5, 141.7, 134.4, 132.0, 128.9, 128.2, 126.4, 122.9, 

119.3, 114.5, 105.8, 55.5; MS (EI) m/z (%) 240 (100), 197, 165, 152, 120.

5-Chloro-2-phenylbenzo[b]thiophene (3c, CAS: 101219-31-2) [1]

S

Cl

The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2-bromo-5-chlorobenzaldehyde (2c, 

43.8 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3c (41.0 mg) as white solid in 84% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.74-7.69 (m, 4H), 7.47-7.36 (m, 4H), 7.28-7.26 (m, 1H); 13C 

NMR (100 MHz, CDCl3, ppm) δ 146.4, 141.8, 137.6, 133.9, 130.7, 129.0, 128.7, 126.6, 124.7, 

123.2, 123.0, 118.6; MS (EI) m/z (%) 244 (100), 208, 165, 122, 104.

5-Bromo-2-phenylbenzo[b]thiophene (3d, CAS: 7312-09-6) [2] 

S

Br

The reaction was conducted with 1a (45 mg, 0.3 mmol) and 5-bromo-2-fluorobenzaldehyde (2e, 

40.6 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3d (43.4 mg) as white solid in 74% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.91 (s, 1H), 7.69 (m, 3H), 7.46-7.36 (m, 5H); 13C NMR (100 

MHz, CDCl3, ppm) δ 146.2, 142.3, 138.1, 133.8, 129.0, 128.7, 127.3, 126.6, 126.1, 123.6, 118.52, 

118.48; MS (EI) m/z (%) 290 (100), 208, 165, 145, 104.



S4

2-Phenyl-5-(trifluoromethyl)benzo[b]thiophene (3e)

S

F3C

The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2-fluoro-5-(trifluoromethyl) 

benzaldehyde (2f, 38.4 mg, 0.2 mmol) under the standard conditions. After cooling to room 

temperature, the volatiles were removed under vacuum and the residue was purified by column 

chromatography (silica gel, petroleum ether) to give 3e (48.4 mg) as white solid in 87% yield. 

1H NMR (400 MHz, CDCl3, ppm) δ 8.04 (s, 1H), 7.92 (d, J = 8.4 Hz, 1H), 7.72 (d, J = 7.6 Hz, 

2H), 7.59 (s, 1H), 7.53 (d, J = 8.4 Hz, 1H), 7.45 (t, J = 7.6 Hz, 2H), 7.40-7.36 (m, 1H); 13C NMR 

(100 MHz, CDCl3, ppm) δ 146.6, 142.5, 140.2, 133.6, 129.1, 128.8, 127.2 (d, J = 32.0 Hz), 126.6, 

124.6 (q, J = 270 Hz), 122.7, 120.6 (d, J = 4.2 Hz), 120.5 (d, J = 3.6 Hz), 119.3; HRMS (ESI) 

calcd. for: C15H10F3S [M+H]+ 279.04498, found 279.04525.

4-Fluoro-2-phenylbenzo[b]thiophene (3f) 

S

F

The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2,6-difluorobenzaldehyde (2g, 28.4 

mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the volatiles 

were removed under vacuum and the residue was purified by column chromatography (silica gel, 

petroleum ether) to give 3f (13.7 mg) as white solid in 30% yield. 

1H NMR (400 MHz, CDCl3, ppm) δ 7.72 (d, J = 7.6 Hz, 2H), 7.65 (s, 1H), 7.59 (d, J = 8.0 Hz, 

1H), 7.44 (t, J = 7.2 Hz, 2H), 7.37 (d, J = 7.2 Hz, 1H), 7.29-7.24 (m, 1H), 7.04-7.00 (m, 1H); 13C 

NMR (100 MHz, CDCl3, ppm) δ 157.7 (d, J = 250 Hz), 144.7, 141.8, 133.8, 129.8 (d, J = 15 Hz), 

129.0, 128.6, 126.6, 125.1 (d, J = 7.2 Hz), 118.0 (d, J = 3.9 Hz), 114.2 (d, J = 1 Hz), 109.5 (d, J = 

18.8 Hz); HRMS (ESI) calcd. for: C14H10FS [M+H]+ 229.04818, found 229.04726.

7-Fluoro-2-phenylbenzo[b]thiophene (3g) 

S

F
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The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2,3-difluorobenzaldehydel (2h, 28.4 

mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the volatiles 

were removed under vacuum and the residue was purified by column chromatography (silica gel, 

petroleum ether) to give 3g (27.8 mg) as white solid in 61% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.72 (d, J = 7.6 Hz, 2H), 7.56-7.55 (m, 2H), 7.44 (t, J = 7.4 

Hz, 2H), 7.39-7.28 (m, 2H), 7.01 (t, J = 9.0 Hz, 1H); 13C NMR (100 MHz, CDCl3, ppm) δ 157.5 

(d, J = 245 Hz), 145.6, 145.0, 133.8, 129.0, 128.7, 126.6, 125.8 (d, J = 6.7 Hz), 122.8, 119.5 (d, J 

= 2.2 Hz), 119.3 (d, J = 3.3 Hz), 109.4 (d, J = 18.4 Hz); HRMS (ESI) calcd. for: C14H10FS 

[M+H]+ 229.04818, found 229.04829.

4-Chloro-2-phenylbenzo[b]thiophene (3h) [2]

S

Cl

The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2,6-dichlorobenzaldehyde (2j, 35.0 

mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the volatiles 

were removed under vacuum and the residue was purified by column chromatography (silica gel, 

petroleum ether) to give 3h (18.5 mg) as white solid in 38% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.75-7.71 (m, 4H), 7.46-7.42 (m, 2H), 7.39-7.34 (m, 2H), 

7.26-7.21 (m, 1H); 13C NMR (100 MHz, CDCl3, ppm) δ 145.3, 140.5, 138.9, 133.8, 129.0, 128.7, 

128.5, 126.6, 124.9, 124.5, 120.7, 117.6; MS (EI) m/z (%) 244 (100), 208, 165, 122, 104.

7-Chloro-2-phenylbenzo[b]thiophene (3i) 

S

Cl

The reaction was conducted with 1a (45 mg, 0.3 mmol) and 2,3-dichlorobenzaldehyde (2k, 35.0 

mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the volatiles 

were removed under vacuum and the residue was purified by column chromatography (silica gel, 

petroleum ether) to give 3i (40.0 mg) as white solid in 82% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.73 (d, J = 7.6 Hz, 2H), 7.68-7.66 (m, 1H), 7.57 (s, 1H), 
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7.44 (t, J = 7.4 Hz, 2H), 7.38 (d, J = 7.2 Hz, 1H), 7.31-7.28 (m, 2H); 13C NMR (100 MHz, CDCl3, 

ppm) δ 145.3, 141.9, 138.6, 133.8, 129.0, 128.6, 127.5, 126.5, 125.7, 123.9, 121.9, 119.9; HRMS 

(ESI) calcd. for: C14H10ClS [M+H]+ 245.01863, found 245.01816..

2-(4-Methoxyphenyl)benzo[b]thiophene (3j, CAS: 27884-09-9) [1]

S
O

The reaction was conducted with methyl 2-(4-methoxyphenyl)acetate  (1b, 54.0 mg, 0.3 mmol) 

and 2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, PE : EA = 50 : 1) to give 3j (13.4 mg) as yellow solid in 28% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.81 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 7.6 Hz, 1H), 7.65 (d, J = 

8.4 Hz, 2H), 7.43 (s, 1H), 7.35-7.26 (m, 2H), 6.96 (d, J = 8.8 Hz, 2H), 3.86 (s, 3H); 13C NMR 

(100 MHz, CDCl3, ppm) δ 159.8, 144.2, 140.9, 139.2, 127.8, 127.1, 124.4, 123.9, 123.2, 122.2 

118.2, 114.4, 55.4; MS (EI) m/z (%) 240 (100), 225, 207, 197, 120.

2-(4-Fluorophenyl)benzo[b]thiophene (3k, CAS: 936734-96-2) [1]

S
F

The reaction was conducted with methyl 2-(4-fluorophenyl)acetate (1c, 50.4 mg, 0.3 mmol) and 

2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3k (23.3 mg) as white solid in 51% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.82 (d, J = 7.6 Hz, 1H), 7.76 (d, J = 7.6 Hz, 1H), 7.69-7.66 

(m, 2H), 7.46 (s, 1H), 7.37-7.29 (m, 2H), 7.12 (t, J = 8.4 Hz, 2H); 13C NMR (100 MHz, CDCl3, 

ppm) δ 162.8 (d, J = 247 Hz), 143.1, 140.7, 139.5, 130.6 (d, J = 3.4 Hz), 128.2 (d, J = 8.1 Hz), 

124.6, 124.4, 123.5, 122.2, 119.4 (d, J = 1.4 Hz), 115.9 (d, J = 21.6 Hz); MS (EI) m/z (%) 228 

(100), 207, 196, 183, 114.
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2-(4-Chlorophenyl)benzo[b]thiophene (3l, CAS: 63676-27-7 ) [3]

S
Cl

The reaction was conducted with methyl 2-(4-chlorophenyl)acetate (1d, 55.2 mg, 0.3 mmol) and 

2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3l (21.0 mg) as white solid in 43% yield.  

1H NMR (400 MHz, CDCl3, ppm) δ 7.81 (d, J = 7.6 Hz, 1H), 7.76 (d, J = 7.6 Hz, 1H), 7.63 (d, J = 

8.0 Hz, 2H), 7.51 (s, 1H), 7.39 (d, J = 8.4 Hz, 2H), 7.36-7.30 (m, 2H); 13C NMR (100 MHz, 

CDCl3, ppm) δ 142.8, 140.6, 139.5, 134.1, 132.9, 129.1, 127.6, 124.7, 124.6, 123.7, 122.3, 119.9; 

MS (EI) m/z (%) 244(100), 208, 165, 122, 104.

2-(4-Bromophenyl)benzo[b]thiophene (3m)

S
Br

The reaction was conducted with methyl 2-(4-bromophenyl)acetate (1e, 68.7 mg, 0.3 mmol) and 

2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3m (27.7 mg) as white solid in 48% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.82 (d, J = 7.6 Hz, 1H), 7.77 (d, J = 7.2 Hz, 1H),7.59-7.56 

(m, 4H), 7.53 (s, 1H), 7.38-7.30 (m, 2H); 13C NMR (100 MHz, CDCl3, ppm) δ 142.9, 140.6, 139.5, 

133.3, 132.1, 127.9, 124.7, 124.6, 123.7, 122.3, 122.2, 119.9; HRMS (ESI) calcd. for: C14H10BrS 

[M+H]+ 288.96762, found 288.96811.

4-(Benzo[b]thiophen-2-yl)aniline (3n)  

S
NH2

The reaction was conducted with methyl 2-(4-aminophenyl)acetate (1f, 49.5 mg, 0.3 mmol) and 

2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 
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(silica gel, EA : PE = 10:1) to give 3n (13.5 mg) as yellow solid in 30% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.78 (d, J = 8.0 Hz, 1H), 7.71 (d, J = 7.6 Hz, 1H), 7.52 (d, J = 

8.0 Hz, 2H), 7.37 (s, 1H), 7.31 (t, J = 7.6 Hz, 1H), 7.27-7.23 (m, 1H), 6.72 (d, J = 8.0 Hz, 2H), 

3.80 (s, 2H); 13C NMR (100 MHz, CDCl3, ppm) δ 146.7, 141.0, 138.9, 136.2, 127.7, 124.8, 124.3, 

123.6, 123.0, 122.1, 117.2, 115.2; HRMS (ESI) calcd. for: C14H12NS [M+H]+ 226.06850, found 

226.06831.

2-(4-Nitrophenyl)benzo[b]thiophene (3o, CAS : 54492-94-3) [1] 

S
NO2

The reaction was conducted with methyl 2-(4-nitrophenyl)acetate (1g, 58.5 mg, 0.3 mmol) and 2a 

(37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, PE : EA = 10 : 1) to give 3o (25.5 mg) as yellow solid in 50% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 8.28 (d, J = 8.8 Hz 2H), 7.86-7.83 (m, 4H), 7,71 (s, 1H), 

7.40-7.39 (m, 2H); 13C NMR (100 MHz, CDCl3, ppm) δ 147.2, 141.2, 140.6, 140.3, 140.2, 126.8, 

125.5, 125.0, 124.4, 124.3, 122.43, 122.41; MS (EI) m/z (%) 225 (100), 209, 133, 122, 77.

2-(3-Methoxyphenyl)benzo[b]thiophene (3p) [3]

S

O

The reaction was conducted with methyl 2-(3-methoxyphenyl)acetate  (1h, 54.0 mg, 0.3 mmol) 

and 2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, PE : EA = 50 : 1) to give 3p (37.0 mg) as yellow solid in 77% yield. 

1H NMR (400 MHz, CDCl3, ppm) δ 7.82 (d, J = 7.6 Hz, 1H), 7.77 (d, J = 7.6 Hz, 1H), 7.54 (s, 

1H), 7.37-7.25 (m, 5H), 6.89 (d, J = 7.2 Hz, 1H), 3.88 (s, 3H); 13C NMR (100 MHz, CDCl3, ppm) 

δ 160.0, 144.1, 140.6, 139.5, 135.6, 129.9, 124.5, 124.3, 123.6, 122.2, 119.7, 119.1, 113.8, 112.2, 

55.3; MS (EI) m/z (%) 240 (100), 197, 165, 152, 120.
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2-(3-Fluorophenyl)benzo[b]thiophene (3q) [4]

S

F

The reaction was conducted with methyl 2-(3-fluorophenyl)acetate  (1i, 50.4 mg, 0.3 mmol) and 

2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3q (27.8 mg) as white solid in 61% yield. 

1H NMR (400 MHz, CDCl3, ppm) δ 7.83 (d, J = 7.6 Hz, 1H), 7.79 (d, J = 7.2 Hz, 1H), 7.56 (s, 

1H), 7.49 (d, J = 8.0 Hz, 1H), 7.43-7.32 (m, 4H), 7.04 (d, J = 8.0 Hz, 1H); 13C NMR (100 MHz, 

CDCl3, ppm) δ 163.1 (d, J = 245 Hz), 142.6 (d, J = 2.4 Hz), 140.4, 139.5, 136.4 (d, J = 7.9 Hz), 

130.4 (d, J = 8.5 Hz), 124.7, 124.6, 123.8, 122.3, 122.1 (d, J = 2.8 Hz), 120.3, 115.0 (d, J = 21.1 

Hz), 113.2 (d, J = 22.7 Hz); MS (EI) m/z (%) 232, 123, 109 (100), 83, 77. MS (EI) m/z (%) 228 

(100), 207, 196, 183, 114.

2-(2-Chlorophenyl)benzo[b]thiophene (3r, CAS: 936734-94-0) [5]

S

Cl

The reaction was conducted with methyl 2-(2-chlorophenyl)acetate (1j, 55.2 mg, 0.3 mmol) and 

2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3r (35.6 mg) as yellow solid in 73% yield. 

1H NMR (400 MHz, CDCl3, ppm) δ 7.87-7.81 (m, 2H), 7.61-7.59 (m, 1H), 7.58 (s, 1H), 7.51 (d, J 

= 8.0 Hz, 1H), 7.40-7.28  (m, 4H); 13C NMR (100 MHz, CDCl3, ppm) δ 140.3, 140.2, 139.9, 

133.2, 132.8, 131.9, 130.6, 129.2, 126.9, 124.53, 124.46, 124.43, 123.9, 122.0; MS (EI) m/z (%) 

244 (100), 208, 165, 122, 104.
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2-(2,3-Dichlorophenyl)benzo[b]thiophene (3s)

S

Cl Cl

The reaction was conducted with methyl 2-(2,3-dichlorophenyl)acetate (1k 65.7 mg, 0.3 mmol) 

and 2a (37.0 mg, 0.2 mmol) under the standard condtions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3s (45.8 mg) as yellow solid in 82% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.86-7.82 (m, 1H), 7.71-7.69 (m, 1H), 7.50-7.41 (m, 5H), 

7.30-7.28 (m, 1H); 13C NMR (100 MHz, CDCl3, ppm) δ 138.7, 134.6, 133.7, 130.5, 128.7, 128.6, 

128.0, 126.4, 126.3, 125.9, 125.5, 125.0, 121.4, 120.0; HRMS (ESI) calcd. for: C14H9Cl2S [M+H]+ 

278.97965, found 278.97809.

2-(2,4-Dichlorophenyl)benzo[b]thiophene (3t)

S

Cl

Cl

The reaction was conducted with methyl 2-(2,4-dichlorophenyl)acetate (1l 65.7 mg, 0.3 mmol) 

and 2a (37.0 mg, 0.2 mmol) under the standard condtions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3t (44.1 mg) as yellow solid in 79% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 7.86-7.81 (m, 2H), 7.56-7.52 (m, 3H), 7.43-7.30 (m, 3H); 13C 

NMR (100 MHz, CDCl3, ppm) δ 140.2, 139.8, 139.1, 134.5, 133.5, 132.5, 131.9, 130.4, 127.3, 

124.8, 124.7, 124.6, 123.9, 122.0; HRMS (ESI) calcd. for: C14H9Cl2S [M+H]+ 278.97965, found 

278.97947.

2-(Naphthalen-2-yl)benzo[b]thiophene (3u, CAS: 17164-77-1) [2]

S

The reaction was conducted with methyl 2-(naphthalen-2-yl)acetate (1m 60.0 mg, 0.3 mmol) and 
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2a (37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, petroleum ether) to give 3u (32.8 mg) as white solid in 63% yield.

1H NMR (400 MHz, CDCl3, ppm) δ 8.15 (s, 1H), 7.91-7.84 (m, 5H), 7.81 (d, J = 7.6 Hz, 1H), 

7.68 (s, 1H), 7.52-7.49 (m, 2H), 7.35 (t, J = 8.4 Hz, 2H); 13C NMR (100 MHz, CDCl3, ppm) δ 

144.3, 140.8, 139.6, 133.6, 133.1, 131.7, 128.6, 128.2, 127.7, 126.7, 126.4, 125.4, 124.6, 124.43, 

124.36, 123.6, 122.3, 119.9; MS (EI) m/z (%) 260 (100), 133, 127, 115, 77.

3-(Benzo[b]thiophen-2-yl)pyridine (3v) [6]

S N

The reaction was conducted with methyl 2-(pyridin-3-yl)acetate (1n 45.3 mg, 0.3 mmol) and 2a 

(37.0 mg, 0.2 mmol) under the standard conditions. After cooling to room temperature, the 

volatiles were removed under vacuum and the residue was purified by column chromatography 

(silica gel, PE : EA = 4 : 1) to give 3v (35.9 mg) as yellow solid in 85% yield.

 1H NMR (400 MHz, CDCl3, ppm) δ 8.99 (s, 1H), 8.57 (d, J = 4.0 Hz 1H), 7.97 (d, J = 7.6 Hz, 

1H), 7.85 (d, J = 7.2Hz 1H), 7.81 (s, J = 8.0 Hz 1H), 7.60 (s, 1H), 7.40-7.33 (m, 3H); 13C NMR 

(100 MHz, CDCl3, ppm) δ 149.0, 147.3, 140.4, 140.1, 139.7, 133.6, 130.4, 124.9, 124.8, 123.8, 

123.7, 122.3, 120.8; MS (EI) m/z (%) 221 (100), 179, 167, 139, 79.

2,2'-Dithiodibenzaldehyde (A, CAS: 55164-16-4)[7]

S
S
O

O

1H NMR (400 MHz, CDCl3, ppm) δ 10.22 (s, 2H), 7.88 (d, J = 7.6 Hz, 2H), 7.78 (d, J = 8.4 Hz, 

2H), 7.50 (t, J = 7.6 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H); MS (EI) m/z (%) 274, 137(100), 109, 76, 65.
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E. Copies of 1H and 13C NMR spectra of the products
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