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Experimental section 

General information: Commercially available reagents were used as received. 

Solvents were commercially available and used without further purification. Column 

chromatographic purifications of the compounds were performed using silica gel (mesh 

200–300) and petroleum ether/ethyl acetate mixtures as eluent unless otherwise 

specified. NMR spectra were recorded on a 400 MHz instrument at 25 °C. The chemical 

shift values are reported in parts per million (ppm) with respect to residual 

trichloromethane (7.26 ppm for 1H and 77.16 ppm for 13C). The peak patterns are 

designated as follows: s: singlet; d: doublet; t: triplet; q: quartet; m: multiplet; dd: 

doublet of doublets; td: triplet of doublets; br s: broad singlet. The coupling constants 

(J) are reported in hertz (Hz).  

Typical procedure for the synthesis of sodium thiophene-2-sulfinate: Sodium 

thiophene-2-sulfinate was prepared by heating 2.08 g of sodium hydrogen sulfite, 

1.82 g of thiophene-2-sulfonyl chloride, and 1.68 g of sodium bicarbonate in 20 mL of 

water at 100 ℃ for 12 h. After cooling to room temperature, water was removed under 

vacuum. Recrystallization of the residue in ethanol produced a white solid; yield: 1.02 g 

(60%).  

Similarly, other sodium arylsulfinates were prepared from their corresponding 

sulfonyl chlorides. 

General procedure for the synthesis of compounds 2a–o: Sodium sulfinates 1 

(1 mmol), TBAI (0.2 mmol) and H2SO4 (1 mmol) were added to DMF (0.5 mL) and the 

mixture was stirred at 120 °C under air for 2 h. After the reaction was finished, the 

reaction mixture was diluted with H2O (15 mL) and extracted with ethyl acetate (3 × 

15 mL). The organic extracts were dried over anhydrous Na2SO4. After filtration and 

evaporation of the solvents under reduced pressure, the crude product was purified by 

column chromatography on silica gel to afford desired product. 

General procedure for the synthesis of compounds 4a–p: Sodium sulfinates 1 

(1 mmol), enaminones (0.5 mmol), TBAI (0.2 mmol) and H2SO4 (1 mmol) were added 

to DMF (1 mL) and the mixture was stirred at 120 °C under air for 12 h. After the 

reaction was finished, the reaction mixture was diluted with H2O (15 mL) and extracted 

with ethyl acetate (3 × 15 mL). The organic extracts were dried over anhydrous Na2SO4. 

After filtration and evaporation of the solvents under reduced pressure, the crude 

product was purified by column chromatography on silica gel to afford desired product. 

Gram-scale experimental procedure for compound 2a: Sodium 4-

methylbenzenesulfinate (1a, 20 mmol), TBAI (4 mmol) and H2SO4 (20 mmol) were 

added to DMF (10 mL) and the mixture was stirred at 120 °C under air for 12 h. After 

the reaction was finished, the reaction mixture was diluted with H2O (50 mL) and 

extracted with ethyl acetate (3 × 50 mL). The organic extracts were dried over 

anhydrous Na2SO4. After filtration and evaporation of the solvents under reduced 

pressure, the crude product was purified by column chromatography on silica gel to 

afford desired product. 
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Gram-scale experimental procedure for compound 4a: Sodium 4-

methylbenzenesulfinate (1a, 20 mmol), (E)-3-(dimethylamino)-1-(2-hydroxy-

phenyl)prop-2-en-1-one (3a, 10 mmol), TBAI (4 mmol) and H2SO4 (20 mmol) were 

added to DMF (20 mL) and the mixture was stirred at 120 °C under air for 12 h. After 

the reaction was finished, the reaction mixture was diluted with H2O (50 mL) and 

extracted with ethyl acetate (3 × 50 mL). The organic extracts were dried over 

anhydrous Na2SO4. After filtration and evaporation of the solvents under reduced 

pressure, the crude product was purified by column chromatography on silica gel to 

afford desired product. 

One-pot synthesis for 4a: 1-(2-Hydroxyphenyl)ethan-1-one (1 mmol) and DMF-DMA 

(1.2 mmol) was stirred at 120 °C under air for 2 h. The reaction mixture was cooled to 

room temperature, then 1a (2 mmol), TBAI (0.4 mmol), H2SO4 (2 mmol) and DMF 

(2 mL) were added to the reaction mixture. The mixture was stirred at 120 °C under air 

for 2 h. After the reaction was finished, the reaction mixture was diluted with H2O 

(15 mL) and extracted with ethyl acetate (3 × 15 mL). The organic extracts were dried 

over anhydrous Na2SO4. After filtration and evaporation of the solvents under reduced 

pressure, the crude product was purified by column chromatography on silica gel to 

afford desired product.  
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Characterization of synthesized compounds: 

1,2-Di-p-tolyldisulfane (2a)[1] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2a (98 mg; 

yellow solid; yield 80%):1H NMR (400 MHz, Chloroform-d) δ = 7.52 – 7.35 (m, 4H), 7.13 (d, J=8.0, 

4H), 2.34 (s, 6H). 13C NMR (101 MHz, Chloroform-d) δ = 137.53, 133.96, 129.90, 128.59, 21.19. 

1,2-Diphenyldisulfane (2b)[1] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2b (88 mg; 

yellow solid; yield 81%):1H NMR (400 MHz, Chloroform-d) δ = 7.57 (td, J=7.7, 7.7, 4.0, 4H), 7.36 

(dq, J=7.6, 4.7, 4.7, 4.5, 4H), 7.28 (dd, J=7.0, 2.2, 2H). 13C NMR (101 MHz, Chloroform-d) δ = 137.16, 

129.22, 127.63, 127.30. 

1,2-Dimesityldisulfane (2c)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2c (90 mg; 

white solid; yield 60%):1H NMR (400 MHz, Chloroform-d) δ = 6.84 (s, 4H), 2.26 (s, 6H), 2.21 (s, 12H). 

13C NMR (101 MHz, Chloroform-d) δ = 143.35, 139.38, 131.65, 128.99, 21.56, 21.27. 

1,2-Bis(4-methoxyphenyl)disulfane (2d)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2d (124 mg; 

white solid; yield 89%): 1H NMR (400 MHz, Chloroform-d) δ = 6.84 (s, 4H), 2.26 (s, 6H), 2.21 (s, 

12H). 13C NMR (101 MHz, Chloroform-d) δ = 143.35, 139.38, 131.65, 128.99, 21.56, 21.27. 

1,2-Bis(4-(tert-butyl)phenyl)disulfane (2e)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2e (120 mg; 

white solid; yield 73%): 1H NMR (400 MHz, Chloroform-d) δ = 7.53 – 7.41 (m, 4H), 7.39 – 7.31 (m, 

4H), 1.31 (s, 18H). 13C NMR (101 MHz, Chloroform-d) δ = 150.51, 134.02, 127.72, 126.17, 34.59, 31.31. 

1,2-Di(naphthalen-2-yl)disulfane (2f)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2f (119 mg; 

white solid; yield 75%)1H NMR (400 MHz, Chloroform-d) δ = 8.00 (d, J=1.8, 2H), 7.80 (dd, J=9.0, 2.9, 

4H), 7.78 – 7.70 (m, 2H), 7.64 (dd, J=8.7, 2.0, 2H), 7.47 (td, J=6.7, 6.0, 3.6, 4H). 13C NMR (101 MHz, 

Chloroform-d) δ = 134.35, 133.57, 132.59, 129.11, 127.89, 127.59, 126.87, 126.60, 126.36, 125.74. 

1,2-Bis(4-bromophenyl)disulfane (2g)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2g (116 mg; 

yellow solid; yield 62%) 1H NMR (400 MHz, Chloroform-d) δ = 7.42 (d, J=8.6, 4H), 7.33 (d, J=8.6, 

4H). 13C NMR (101 MHz, Chloroform-d) δ = 135.80, 132.32, 129.44, 121.63. 

1,2-Bis(4-chlorophenyl)disulfane (2h)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2h (104 mg; 

yellow solid; yield 73%) 1H NMR (400 MHz, Chloroform-d) δ = 7.40 (m, 4H), 7.28 (m, 4H). 13C NMR 

(101 MHz, Chloroform-d) δ = 135.16, 133.66, 129.34, 129.34. 
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1,2-Bis(4-fluorophenyl)disulfane (2i)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2i (90 mg; 

yellow liquid; yield 71%) 1H NMR (400 MHz, Chloroform-d) δ = 7.51 – 7.40 (m, 4H), 7.08 – 6.95 (m, 

4H). 13C NMR (101 MHz, Chloroform-d) δ = 162.70 (d, J=248.46 Hz), 132.26 (d, J=3.03 Hz), 131.36 

(d, J=9.09 Hz), 116.41 (d, J=22.22 Hz). 

1,2-Di(thiophen-2-yl)disulfane (2j)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2j (89 mg; 

yellow liquid; yield 77%) H NMR (400 MHz, Chloroform-d) δ = 7.50 (dd, J=5.3, 1.3, 2H), 7.16 (dd, 

J=3.6, 1.3, 2H), 7.02 (dd, J=5.3, 3.6, 2H). 13C NMR (101 MHz, Chloroform-d) δ = 135.83, 135.79, 

132.42, 127.89. 

1,2-Bis(4-(trifluoromethyl)phenyl)disulfane (2k)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2k (102 mg; 

yellow solid; yield 58%) 1H NMR (400 MHz, Chloroform-d) δ = 7.70 – 7.48 (m, 8H). 13C NMR (101 

MHz, Chloroform-d) δ = 140.91, 129.94, 128.44, 126.65, 126.30 (q, J=4.04 Hz). 

1,2-Bis(4-nitrophenyl)disulfane (2l)[2] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2l (80 mg; 

yellow solid; yield 52%) 1H NMR (400 MHz, Chloroform-d) δ = 8.19 (d, J=8.9, 4H), 7.61 (d, J=9.0, 

4H). 13C NMR (101 MHz, Chloroform-d) δ = 147.05, 144.18, 126.45, 124.60. 

1,2-Dibenzyldisulfane (2m)[3] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2m (60 mg; 

colorless liquid; yield 49%) 1H NMR (400 MHz, Chloroform-d) δ = 7.41 (dd, J=7.2, 1.8, 4H), 7.38 – 

7.21 (m, 6H), 4.49 (s, 4H).13C NMR (101 MHz, Chloroform-d) δ = 139.40, 128.96, 128.86, 128.02, 5.93. 

1,2-Dibutyldisulfane (2n)[3] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2n (75 mg; 

colorless liquid; yield 84%) 1H NMR (400 MHz, Chloroform-d) δ = 2.76 – 2.63 (m, 4H), 1.73 – 1.59 

(m, 4H), 1.47 – 1.32 (m, 4H), 0.92 (t, J=7.4, 6H). 13C NMR (101 MHz, Chloroform-d) δ = 38.97, 31.42, 

21.79, 13.85. 

1,2-Dicyclopropyldisulfane (2o)[4] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 30:1) to give the product 2o (44 mg; 

colorless liquid; yield 60%) 1H NMR (400 MHz, Chloroform-d) δ = 2.30 (tt, J=7.4, 4.3, 2H), 1.00 – 

0.92 (m, 4H), 0.73 (qd, J=4.9, 2.3, 4H).13C NMR (101 MHz, Chloroform-d) δ = 18.74, 9.89. 

1-(4-Methoxyphenyl)-2-(p-tolyl)disulfane (2ad)[5]  

The title compound was prepared according to the general working procedure and purified by 

Preparative Thin-Layer Chromatography to give the product 2ad (43 mg; white solid; yield 33%) 
1H NMR (400 MHz, Chloroform-d) δ = 7.49 – 7.38 (m, 2H), 7.29 – 7.23 (m, 2H), 7.21 (d, J=8.1, 2H), 

6.87 – 6.79 (m, 2H), 3.82 (s, 3H), 2.41 (s, 3H). 13C NMR (101 MHz, Chloroform-d) δ = 162.26, 144.63, 

140.27, 138.37, 129.43, 127.63, 118.69, 114.97, 55.52, 21.72.  
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3-(p-Tolylthio)-4H-chromen-4-one (4a)[6] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4a (127 mg; 

white solid; yield 95%) 1H NMR (400 MHz, Chloroform-d) δ = 8.24 (dd, J=8.0, 1.7, 1H), 8.05 (s, 1H), 

7.68 (ddd, J=8.6, 7.1, 1.7, 1H), 7.48 – 7.39 (m, 2H), 7.36 – 7.32 (m, 2H), 7.11 (d, J=8.0, 2H), 2.31 (s, 

3H). 13C NMR (101 MHz, Chloroform-d) δ = 175.27, 156.43, 137.73, 134.04, 131.08, 130.19, 129.91, 

126.53, 125.76, 123.67, 121.17, 118.25, 21.24. 

6-Chloro-3-(p-tolylthio)-4H-chromen-4-one (4b)[7] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4b (146 mg; 

white solid; yield 97%) 1H NMR (400 MHz, Chloroform-d) δ = 8.18 (d, J=2.6, 1H), 7.97 (s, 1H), 7.60 

(dd, J=9.0, 2.6, 1H), 7.37 (dd, J=25.6, 8.4, 3H), 7.12 (d, J=7.8, 2H), 2.31 (s, 3H). 13C NMR (101 MHz, 

Chloroform-d) δ = 174.10, 155.95, 154.68, 138.08, 134.22, 131.62, 131.47, 130.27, 129.20, 125.75, 

124.40, 121.74, 120.00, 21.24. 

6-Bromo-3-(p-tolylthio)-4H-chromen-4-one (4c)[7] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4c (149 mg; 

white solid; yield 86%)1H NMR (400 MHz, Chloroform-d) δ = 8.34 (d, J=2.5, 1H), 7.97 (s, 1H), 7.74 

(dd, J=8.9, 2.5, 1H), 7.34 (d, J=8.3, 3H), 7.12 (d, J=7.9, 2H), 2.32 (s, 3H).13C NMR (101 MHz, 

Chloroform-d) δ = 173.97, 155.93, 155.15, 138.12, 136.99, 131.52, 130.29, 129.20, 129.00, 124.79, 

121.90, 120.22, 119.12, 21.26. 

6-Fluoro-3-(p-tolylthio)-4H-chromen-4-one (4d)[8] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4d (132 mg; 

white solid; yield 92%) 1H NMR (400 MHz, Chloroform-d) δ = 8.24 (dd, J=8.7, 6.2, 1H), 7.95 (s, 1H), 

7.35 (m, 2H), 7.13 (m, 4H), 2.31 (s, 3H). 13C NMR (101 MHz, Chloroform-d) δ = 174.25,165.73 (d, 

J=257.55 Hz ), 157.35(d, J=13.13 Hz ), 155.86 (d, J=1.01 Hz ), 138.01, 131.47, 130.24, 129.30, 129.05 

(d, J=11.11 Hz ), 121.92, 120.43, 120.41, 114.56 (d, J=23.23 Hz ), 104.86 (d, J=25.25 Hz ), 21.22. 

7-Methoxy-3-(p-tolylthio)-4H-chromen-4-one (4e)[8] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4e (142 mg; 

white solid; yield 95%)1H NMR (400 MHz, Chloroform-d) δ = 8.13 (d, J=9.0, 1H), 7.97 (s, 1H), 7.33 

(d, J=8.1, 2H), 7.10 (d, J=7.8, 2H), 6.97 (dd, J=9.0, 2.4, 1H), 6.82 (d, J=2.4, 1H), 3.90 (s, 3H), 2.30 (s, 

3H). 13C NMR (101 MHz, Chloroform-d) δ = 174.57, 164.29, 158.20, 156.04, 137.56, 130.87, 130.14, 

130.11, 127.89, 120.90, 117.54, 115.06, 100.29, 56.02, 21.23. 

6-Nitro-3-(p-tolylthio)-4H-chromen-4-one (4f)[7] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4f (91 mg; yellow 

solid; yield 58%)1H NMR (400 MHz, Chloroform-d) δ = 9.07 (d, J=2.8, 1H), 8.48 (dd, J=9.2, 2.8, 1H), 

7.88 (s, 1H), 7.60 (d, J=9.2, 1H), 7.38 (d, J=7.9, 2H), 7.15 (d, J=7.8, 2H), 2.33 (s, 3H). 13C NMR (101 

MHz, Chloroform-d) δ = 173.75, 159.02, 154.65, 144.95, 138.85, 132.46, 130.49, 128.19, 127.77, 123.81, 

123.23, 123.12, 120.11, 21.27. 
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3-(Thiophen-2-ylthio)-4H-chromen-4-one (4g)[9] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4g (96 mg; yellow 

solid; yield 74%) 1H NMR (400 MHz, Chloroform-d) δ = 8.24 (m, 1H), 7.88 (s, 1H), 7.66 (ddd, J=8.6, 

7.2, 1.7, 1H), 7.43 (m, 3H), 7.37 (dd, J=3.6, 1.3, 1H), 7.03 (dd, J=5.4, 3.6, 1H). 13C NMR (101 MHz, 

Chloroform-d) δ = 174.92, 156.36, 154.65, 135.95, 134.05, 131.19, 130.13, 128.05, 126.37, 125.74, 

123.45, 123.25, 118.24. 

3-(Phenylthio)-4H-chromen-4-one (4h)[6] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4h (110 mg; 

white solid; yield 87%)1H NMR (400 MHz, Chloroform-d) δ = 8.20 (dd, J=8.0, 1.7, 1H), 8.11 (s, 1H), 

7.64 (ddd, J=8.7, 7.1, 1.7, 1H), 7.47 – 7.29 (m, 4H), 7.24 (dd, J=8.6, 6.2, 2H), 7.21 – 7.13 (m, 1H). 13C 

NMR (101 MHz, Chloroform-d) δ = 175.13, 157.49, 156.34, 134.08, 134.04, 129.80, 129.23, 127.14, 

126.42, 125.79, 123.64, 119.84, 118.22. 

3-(Methylthio)-4H-chromen-4-one (4i)[6] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4i (60 mg; white 

solid; yield 63%)1H NMR (400 MHz, Chloroform-d) δ = 8.21 (dd, J=8.1, 1.7, 1H), 8.02 (s, 1H), 7.65 

(ddd, J=8.6, 7.2, 1.7, 1H), 7.52 – 7.30 (m, 2H), 2.38 (s, 3H). 13C NMR (101 MHz, Chloroform-d) δ = 

175.70, 156.30, 153.91, 133.88, 126.12, 125.53, 123.15, 121.89, 118.16, 16.32. 

3-((4-(Trifluoromethyl)phenyl)thio)-4H-chromen-4-one (4j) 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4j (117 mg; white 

solid; yield 73%) mp: 161-162 ℃, 1H NMR (400 MHz, Chloroform-d) δ = 8.39 (s, 1H), 8.27 (dd, 

J=8.0, 1.7, 1H), 7.76 (ddd, J=8.7, 7.1, 1.7, 1H), 7.51 (dt, J=16.0, 8.2, 8.2, 4H), 7.38 (d, J=8.2, 2H). 13C 

NMR (101 MHz, Chloroform-d) δ = 174.93, 159.52, 156.52, 140.21, 134.50, 128.59, 128.26, 127.66, 

126.61, 126.25, 125.96 (q, J=4.4 Hz), 123.87, 118.40, 117.30. HRMS calc. C16H9F3O2S (M+Na): 

345.0168, found: 345.0179. 

3-((4-Fluorophenyl)thio)-4H-chromen-4-one (4k)[10] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4k (122 mg; 

yellow liquid; yield 90%)1H NMR (400 MHz, Chloroform-d) δ = 8.21 (dd, J=8.0, 1.7, 1H), 8.13 (s, 1H), 

7.68 (ddd, J=8.7, 7.1, 1.7, 1H), 7.50 – 7.32 (m, 4H), 6.98 (t, J=8.6, 2H).13C NMR (101 MHz, Chloroform-

d) δ = 175.15, 163.62, 161.16, 157.07, 156.37, 134.17, 132.88, 132.80, 128.88, 128.84, 126.42, 125.87, 

123.68, 120.47, 118.26, 116.53, 116.31. 

3-((4-Chlorophenyl)thio)-4H-chromen-4-one (4l)[6] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4l (111 mg; white 

solid; yield 77%)1H NMR (400 MHz, Chloroform-d) δ = 8.34 – 8.17 (m, 2H), 7.75 (ddd, J=8.6, 7.1, 1.7, 

1H), 7.57 – 7.43 (m, 2H), 7.40 – 7.32 (m, 2H), 7.30 – 7.23 (m, 2H).13C NMR (101 MHz, Chloroform-d) 

δ = 175.11, 158.08, 156.47, 134.32, 133.19, 132.90, 130.92, 129.40, 126.57, 126.05, 123.82, 119.27, 

118.34. 
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3-((4-Bromophenyl)thio)-4H-chromen-4-one (4m)[6] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4m (156 mg; 

white solid; yield 94%)1H NMR (400 MHz, Chloroform-d) δ = 8.24 (d, J=9.6, 2H), 7.71 (ddd, J=8.7, 

7.1, 1.7, 1H), 7.52 – 7.42 (m, 2H), 7.42 – 7.34 (m, 2H), 7.29 – 7.19 (m, 2H). 13C NMR (101 MHz, 

Chloroform-d) δ = 175.09, 158.23, 156.48, 134.33, 133.66, 132.30, 131.02, 126.58, 126.07, 123.83, 

121.10, 119.04, 118.35. 

3-((4-Methoxyphenyl)thio)-4H-chromen-4-one (4n)[8] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4n (113 mg; 

white solid; yield 80%)1H NMR (400 MHz, Chloroform-d) δ = 8.21 (dd, J=8.0, 1.6, 1H), 7.88 (s, 1H), 

7.64 (ddd, J=8.6, 7.1, 1.7, 1H), 7.57 – 7.31 (m, 4H), 6.93 – 6.68 (m, 2H), 3.77 (s, 3H). 13C NMR (101 

MHz, Chloroform-d) δ = 175.20, 159.84, 156.27, 154.99, 134.31, 133.90, 126.28, 125.57, 123.38, 123.03, 

122.54, 118.16, 115.04, 55.42. 

3-(Naphthalen-2-ylthio)-4H-chromen-4-one (4o)[9] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4o (100 mg; 

white solid; yield 66%) 1H NMR (400 MHz, Chloroform-d) δ = 8.25 (dd, J=8.0, 1.7, 1H), 8.18 (s, 1H), 

7.87 (d, J=1.8, 1H), 7.81 – 7.67 (m, 4H), 7.46 (dtd, J=15.0, 7.4, 4.0, 5H). 13C NMR (101 MHz, 

Chloroform-d) δ = 175.25, 157.45, 156.46, 134.16, 133.81, 132.41, 131.34, 129.03, 128.87, 127.84, 

127.50, 126.72, 126.57, 126.29, 125.89, 123.75, 120.10, 118.30. 

3-((4-(tert-Butyl)phenyl)thio)-4H-chromen-4-one (4p)[11] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 4p (118 mg; 

white solid; yield 76%)1H NMR (400 MHz, Chloroform-d) δ = 8.25 (dd, J=8.0, 1.7, 1H), 8.18 (s, 1H), 

7.87 (d, J=1.8, 1H), 7.81 – 7.67 (m, 4H), 7.46 (dtd, J=15.0, 7.4, 4.0, 5H). 13C NMR (101 MHz, 

Chloroform-d) δ = 175.25, 157.45, 156.46, 134.16, 133.81, 132.41, 131.34, 129.03, 128.87, 127.84, 

127.50, 126.72, 126.57, 126.29, 125.89, 123.75, 120.10, 118.30. 

(E)-1-Methyl-4-(styrylsulfonyl)benzene (1aa)[12] 

The title compound was prepared according to the general working procedure and purified by 

column chromatography (petroleum ether / ethyl acetate = 5:1) to give the product 1aa (92 mg; 

white solid; yield 36%) 1H NMR (400 MHz, Chloroform-d) δ = 7.92 – 7.74 (m, 2H), 7.66 (d, J=15.4, 

1H), 7.56 – 7.43 (m, 2H), 7.44 – 7.31 (m, 5H), 6.85 (d, J=15.4, 1H), 2.43 (s, 3H). 13C NMR (101 MHz, 

Chloroform-d) δ = 144.54, 142.06, 137.79, 132.53, 131.24, 130.10, 129.19, 128.65, 127.83, 127.67, 

21.76. 
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