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General Information The materials and solvents were purchased from common commercial 

sources and used without additional purification, if there is no special version. 1H NMR spectra were 

recorded at 400 MHz using TMS as internal standard. 13C NMR spectra were recorded at 100 MHz 

using TMS as internal standard. The multiplicities are reported as follows: singlet (s), doublet (d), 

doublet of doublets (dd), multiplet (m), and broad resonances (br). Mass spectroscopy data were 

collected on an HRMS-EI and HRMS-ESI instrument.
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Preparation and Characterization of Starting Material:

Method A: The procedure for the synthesis of ArCH2SAr’: A 100 mL flask was charged with 

thiophenol (11.0 mmol) and dry THF (50 mL) in an ice-water bath, then NaH (11 mmol, 0.388 g) 

was added in portions carefully. Five minutes later, benzyl bromide (10.0 mmol) was dropwised 

with constantly stirring. This mixture was kept at this temperature for 4 hours. And then 30 mL of 

water was added to this reaction mixture. At the same time, ethyl acetate (50 mL) was also added 

and stirring for 5 minutes. The obtained upper layer washed with brine for 3 times, which was dried 

with anhydrous magnesium sulfate. After that, the solvent was evaporated under reduced pressure 

and the residue was subjected to flash column chromatography (petroleum ether as eluent) to obtain 

the thioether. 

Characterization Data of the Benzyl(phenyl)sulfane Derivatives: 

Benzyl(p-tolyl)sulfane1a (1a): White solid (1.71 g, 80% yield); mp 30-31 oC (uncorrected); 1H 

NMR (400 MHz, CDCl3, TMS) δ 7.87-7.25 (m, 5H), 7.23 (d, J = 8.0 Hz, 2H), 7.05 (d, J = 8.0 Hz, 

2H), 4.06 (s, 2H), 2.30 (s, 3H). 13C NMR (100MHz, CDCl3) δ 137.7, 136.5, 132.4, 130.6, 129.5, 

128.7, 128.3, 127.0, 39.7, 20.9.

Benzyl(4-methoxyphenyl)sulfane3 (1b): White solid (2.00 g, 87% yield); mp 41-42 oC 

(uncorrected); 1H NMR (400 MHz, CDCl3) δ 7.33-6.80 (m, 9H), 4.02 (s, 2H), 3.79 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 159.2, 138.1, 134.2, 129.0, 128.6, 128.5, 127.1, 126.0, 114.4, 55.4, 414.

(2-methylbenzyl)(p-tolyl)sulfane1a (1c): Colorless liquid (1.94 g, 85% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.23-7.21 (m, 2H), 7.15-7.06 (m, 6H), 4.05 (s, 2H), 2.37 (s, 3H), 2.31 (s, 3H). 13C 

NMR (100MHz, CDCl3) δ 136.6 (2C), 135.3, 132.7, 131.0, 130.4, 129.7, 129.6, 127.4, 125.9, 38.1, 

21.0, 19.1.

(3-methylbenzyl)(p-tolyl)sulfane1a (1d): Colorless liquid (1.96 g, 86% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.21-7.00 (m, 8H), 4.01 (s, 2H), 2.29 (s, 3H), 2.28 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 138.0, 137.6, 136.4, 132.8, 130.5, 129.6, 128.3, 127.8, 125.9, 39.7, 21.3, 21.0. 

(4-methylphenethyl)(p-tolyl)sulfane1c (1e): White solid (1.94 g, 85% yield); mp 35-36 oC 

(uncorrected); 1H NMR (400 MHz, CDCl3) δ 7.23-7.20 (m, 2H), 7.16-7.14 (m, 2H), 7.08-7.04 (m, 

4H), 4.03 (s, 2H), 2.31 (s, 3H), 2.30 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 136.7, 136.4, 134.6, 

132.7, 130.5, 129.6, 129.1, 128.7, 39.4, 21.1, 21.0.
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(3-methoxybenzyl)(p-tolyl)sulfane1b (1f): Colorless liquid (1.95 g, 80% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.23-7.20 (m, 2H), 7.15 (d, J = 7.6 Hz, 1H), 7.06 (d, J = 8.0 Hz, 2H), 6.85 (d, J = 

7.6 Hz, 1H), 6.80 (s, 1H), 6.76 (dd, J1 = 8.4 Hz, J2 = 2.4 Hz, 1H), 4.03 (s, 2H), 3.74 (s, 3H), 2.30 (s, 

3H). 13C NMR (100 MHz, CDCl3) δ 159.6, 139.3, 136.5, 132.4, 130.7, 129.6, 129.4, 121.1, 114.1, 

112.8, 55.1, 39.4, 21.0.

(2-fluorobenzyl)(p-tolyl)sulfane1b (1g): Colorless liquid (1.95 g, 84% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.24-7.18 (m, 4H), 7.08 (d, J = 8.0 Hz, 2H), 7.04-6.99 (m, 2H), 4.09 (s, 2H), 2.32 (s, 

3H). 13C NMR (100 MHz, CDCl3) δ 160.1 (J = 245 Hz), 136.4，131.2，130.8，130.3 ( J = 2.2 Hz), 

129.0，128.2 ( J = 8.2 Hz), 124.5 (J = 15.2 Hz), 123.4 ( J = 4.3 Hz), 114.8 ( J = 22.4 Hz), 32.3 (J = 

1.9 Hz), 20.5.

(3, 4-dichlorobenzyl)(p-tolyl)sulfane1a (1h): White solid (2.54 g, 90% yield); mp 47-48 oC 

(uncorrected); 1H NMR (400 MHz, CDCl3, TMS) δ 7.35 (d, J = 8.0 Hz, 2H), 7.17 (d, J = 8.0 Hz, 

2H), 7.08-7.03 (m, 3H), 3.95 (s, 2H), 2.31 (s, 3H). 13C NMR (100MHz, CDCl3) δ 138.3, 137.2, 

132.2, 131.3, 131.1, 130.9, 130.6, 130.2, 129.7, 128.0, 38.9, 21.0.

(3-bromobenzyl)(p-tolyl)sulfane (1i): Colorless liquid (2.53 g, 87% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.37 (s, 1H), 7.33 (d, J = 7.2 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.13-7.10 (m, 2H), 

7.06 (d, J = 8.0 Hz, 2H), 3.98 (s, 2H), 2.30 (s, 3H), 13C NMR (100MHz, CDCl3) δ 140.3, 137.1, 

131.9,131.7, 131.2, 130.2, 130.0, 129.8, 127.5, 122.4, 39.5, 21.1. IR (neat, cm-1) 3018, 2732, 1594, 

1492, 1425, 1091, 1070, 802, 780, 686; HRMS (EI) Calcd for C14H13BrS (M+), 291.9921; Found, 

291.9916.

p-tolyl(2-(trifluoromethyl)benzyl)sulfane (1j): Colorless liquid (2.14 g, 76% yield); 1H NMR (400 

MHz, CDCl3, TMS) δ 7.62 (d, J = 7.6Hz, 1H), 7.42 (d, J = 6.4 Hz, 2H), 7.30 (dd, J1 = 7.2 Hz, J2 

=7.2Hz, 2H), 7.23 (m, 2H), 7.07 (d, J = 8.0Hz, 2H), 4.23 (s, 2H), 2.30 (s, 3H). 13C NMR (100MHz, 

CDCl3) δ 137.1, 136.4, 132.0, 131.9, 131.3, 129.8, 128.3, 127.2, 126.1(q, J = 22 Hz), 125.8, 123.0, 

36.5, 21.1. IR (neat, cm-1) 2923, 1606, 1492, 1452, 1313, 1240, 1116, 1059, 1036, 804, 766, 652. 

HRMS (EI) Calcd for C15H13F3S (M+), 282.0690; Found, 282.0687.

p-tolyl(4-(trifluoromethoxy)benzyl)sulfane2 (1k): White solid (2.56 g, 86% yield); mp 42-43 oC 

(uncorrected); 1H NMR (400 MHz, CDCl3, TMS) δ 7.24 (d, J = 8.8, 2H), 7.19 (d, J = 8.8 Hz, 2H), 

7.05-7.11 (m, 4H), 4.03 (s, 2H), 2.30 (s, 3H). 13C NMR (100MHz, CDCl3) δ 148.2, 137.1, 136.7, 

131.7, 131.2, 130.2, 130.0, 120.9, 39.2, 21.1. 
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4-(p-tolylthiomethyl)benzonitrile1c (1l): Light yellow solid (2.03 g, 85% yield); mp 45-46 oC 

(uncorrected); 1H NMR (400MHz, CDCl3): δ 7.53 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.16 

(d, J = 8.0 Hz, 2H), 7.05 (d, J = 8.0 Hz, 2H), 4.03 (s, 2H), 2.30 (s, 3H).13C NMR (100 MHz, CDCl3): 

δ 143.8, 137.5, 132.2, 131.7, 130.9, 129.8, 129.5, 118.8, 110.8, 39.8, 21.1. 

Methyl 4-(p-tolylthiomethyl)benzoate (1m): Colorless liquid (2.42g, 89% yield); 1H NMR (400 

MHz, CDCl3, TMS) δ 7.30-7.23 (m, 2H), 7.20-7.17 (m, 2H), 7.13-7.11 (m, 2H), 7.02-6.99 (m, 2H), 

4.03 (s, 2H), 2.33 (s, 3H), 2.28 (s, 3H). 13C NMR (100MHz, CDCl3) δ 169.6, 149.2, 137.9, 136.3, 

130.2, 129.8, 129.5, 121.6, 35.8, 35.7, 21.2, 21.1. IR (neat, cm-1) 3031, 2917, 1746, 1651, 1438, 

1371, 1223, 1197, 1095, 913, 846, 745. HRMS (EI) Calcd for C16H16O2S (M+), 272.0871; Found, 

272.0869.

Method B: The procedure for the synthesis of ArCH2CH2SOAr’:

A mixture of thiophenol (11.0 mmol) and styrene (10.0 mmol) in H2O (50 mL) was stirred at 50 oC 

for 12 h. This mixture was kept at this temperature for 4 hours. And then 30 mL aqueous solution of 

NaOH (20 mmol, 800 mg) was added to this reaction mixture. After that, ethyl acetate (50 mL) was 

also added and stirring for 5 minutes, the obtained upper layer washed with brine for 3 times, which 

was dried with anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure 

and the residue was subjected to flash column chromatography (petroleum ether as eluent) to obtain 

the thioether. 

Characterization Data of the Phenethyl(phenyl)sulfane Derivatives:

Phenethyl(p-tolyl)sulfane1a (3a): Colorless liquid (2.17 g, 95% yield); 1H NMR (400 MHz, CDCl3, 

TMS) δ 7.30-7.26 (m, 4H), 7.22-7.16 (m, 3H),7.10 (d, J = 8.0 Hz, 2H), 3.11 (t, J = 8.0 Hz, 2H), 2.88 

(t, J = 8.0 Hz, 2H), 2.31 (s, 3H). 13C NMR (100MHz, CDCl3) δ 140.3, 136.1, 132.4, 130.1, 129.7, 

128.5, 128.4, 126.3, 35.8, 35.7, 21.0.

(2-methylphenethyl)(p-tolyl)sulfane (3b): Colorless liquid (2.30 g, 95% yield); 1H NMR (400 

MHz, CDCl3, TMS) δ 7.29-7.27 (m, 2H), 7.11-7.08 (m, 6H), 3.03 (t, J = 8.0 Hz, 2H), 2.89 (t, J = 8.0 

Hz, 2H), 2.30 (s, 3H), 2.23 (s, 3H). 13C NMR (100MHz, CDCl3) δ 138.6, 136.3, 136.0, 132.6, 130.4, 

130.2, 129.8, 129.1, 126.6, 126.2, 34.7, 33.4, 21.2, 19.3. IR (neat, cm-1) 2920, 1491, 1455, 1093, 

1018, 803, 743. HRMS (EI) Calcd for C16H18S (M+), 242.1129; Found, 242.1130.

(3-methylphenethyl)(p-tolyl)sulfane (3c): Colorless liquid (2.30 g, 95% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.25 (d, J = 8.0 Hz, 2H), 7.00-6.96 (m, 6H), 3.07 (t, J = 8.0 Hz, 2H), 2.83 (t, J = 8.4 
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Hz, 2H), 2.30 (s, 6H). 13C NMR (100MHz, CDCl3) δ 140.4, 138.2, 136.2, 132.8, 130.2, 130.0, 129.5, 

128.6, 127.3, 125.7, 35.9, 35.9, 21.6, 21.2. IR (neat, cm-1) 2910, 1491, 14665, 1103, 1015, 801, 733. 

HRMS (EI) Calcd for C16H18S (M+), 242.1129; Found, 242.1126.

(4-methylphenethyl)(p-tolyl)sulfane (3d): Colorless liquid (2.18 g, 90% yield); 1H NMR (400 

MHz, CDCl3, TMS) δ 7.25 (d, J = 8.4 Hz, 2H), 7.08-7.05 (m, 6H), 3.09-3.05 (m, 2H), 2.85-2.82 (m, 

2H), 2.29 (s, 2H), 2.30 (s, 6H). 13C NMR (100MHz, CDCl3) δ 137.4, 136.2, 136.0, 132.7, 130.1, 

129.8, 129.3, 128.5, 36.0, 35.4, 21.2, 21.2. IR (neat, cm-1) 3018, 2920, 1700, 1606, 1513, 1446, 1042, 

802. HRMS (EI) Calcd for C16H18S (M+), 242.1129; Found, 242.1126.

(2-phenylpropyl)(p-tolyl)sulfane2 (3e): olorless liquid (2.25 g, 93% yield); 1H NMR (400 MHz, 

CDCl3) δ 7.32-7.29 (m, 2H), 7.24-7.21 (m, 3H), 7.19 (d, J = 8.0 Hz, 2H), 7.08 (d, J = 8.0 Hz, 2H), 

3.16-3.20 (d, J = 6.5 Hz, 1H), 2.99-3.03 (d, J = 8.5 Hz, 1H), 2.94 (sext, J = 7.0 Hz, 1H), 2.31 (s, 3H), 

1.38 (d, J = 7.0 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 145.6. 136.0, 132.9, 129.9, 129.6, 128.5, 

126.9, 126.5, 42.8, 39.4, 21.0, 20.9. 

(3-fluorophenethyl)(p-tolyl)sulfane2 (3f): olorless liquid (2.07 g, 84% yield); 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.28 (d, J = 8.4 Hz, 2H), 7.24-7.22 (m, 1H), 7.11 (d, J = 8.0 Hz, 2H), 6.94 (d, J = 

7.6 Hz, 1H), 6.89-6.86 (m, 2H), 3.12-3.08 (m, 2H), 2.88 (t, J = 7.8 Hz, 2H), 2.32 (s, 3H). 13C NMR 

(100MHz, CDCl3) δ 162.9 (J = 245.5 Hz), 142.8 (J = 7.3 Hz), 136.5, 132.2, 130.4, 130.0 (J = 8.4 

Hz), 129.8, 124.2 (J = 2.8 Hz), 115.4 (J = 20.7 Hz), 113.3 (J = 20.5 Hz), 35.6, 35.5, 21.1.

(3-chlorophenethyl)(p-tolyl)sulfane2 (3g): olorless liquid (2.04 g, 78% yield) ; 1H NMR (400 MHz, 

CDCl3, TMS) δ 7.27 (d, J = 8.0 Hz, 2H), 7.21-7.19 (m, 2H), 7.16 (s, 1H), 7.11 (d, J = 8.0 Hz, 2H), 

7.06-7.04 (m, 1H), 3.13-3.07 (m, 2H), 2.86 (t, J = 8.0 Hz, 2H), 2.33 (s, 3H). 13C NMR (100MHz, 

CDCl3) δ 142.3, 136.5, 134.2, 132.1, 130.4, 129.8, 129.7, 128.7, 126.8, 126.6, 35.7, 35.4, 21.1.

(3-bromophenethyl)(p-tolyl)sulfane (3h) : Colorless liquid (2.69 g, 88% yield); 1H NMR (400 

MHz, CDCl3, TMS) δ 7.31 (d, J = 9.6 Hz, 2H), 7.26 (d, J = 7.6 Hz, 2H), 7.12-7. 06 (m, 4H), 3.06 (t, 

J = 7.8 Hz, 2H), 2.83 (t, J = 7.8 Hz, 2H), 2.31 (s, 3H). 13C NMR (100MHz, CDCl3) δ 142.6, 136.5, 

132.1, 131.7, 130.5, 130.1, 130.0, 129.6, 127.3, 122.6, 35.7, 35.4, 21.2. IR (neat, cm-1) 3018, 2919, 

2732, 1594, 1567, 1492, 1473, 1452, 1091, 1070,802, 780. HRMS (EI) Calcd for C15H15BrS (M+), 

306.0078; Found, 306.0075.

(2-(naphthalen-2-yl)ethyl)(p-tolyl)sulfane (3i): olorless liquid (2.47 g, 89% yield); 1H NMR (400 

MHz, CDCl3) δ 7.84-7.78 (m, 3H), 7.64 (s, 1H), 7.49-7.45 (m, 2H), 7.33 (d, J = 8.0 Hz, 3H), 7.14 (d, 
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J = 8.0 Hz, 2H), 3.25-3.21 (m, 2H), 3.10-3.06 (t, J = 7.6 Hz, 2H), 2.35 (s, 3 H). 13C NMR (100 MHz, 

CDCl3) δ 137.8, 136.3. 135.6, 132.5, 132.2, 130.3, 129.8, 128.1, 127.7, 127.5, 127.1, 126.8, 126.1, 

125.5, 36.0, 35.8, 21.1; IR (neat, cm-1): 2909, 1711, 1436, 1271, 1171, 1047, 741; HRMS (EI) Calcd 

for C19H18S (M+) 278.1129; Found, 278.1126.

Preparation and Characterization of Products:

A mixture of benzyl sulfide derivative (0.2 mmol), PhI(OAc)2 (0.3 mmol), Pd(OAc)2 (4 mg, 10 

mol%), AgOAc (33 mg, 0.2 mmol) in 2 mL DCE/Ac2O (1:1) was stirred at 110 oC for 24 h. 

Afterward, the reaction mixture was allowed to cool to room temperature and filtered through a pad 

of celite. The solvent was evaporated under reduced pressure and the residue was subjected to flash 

column chromatography (silica gel, ethyl acetate / petroleum ether = 1: 10, v/v) to obtain the desired 

products.

2-(p-tolylthiomethyl)phenyl acetate (2a): Yellow liquid (43 mg, 79% yield);1H NMR (400 MHz, 

CDCl3, TMS): δ 7.23-7.26 (m, 1H), 7.17-7.20 (m, 3H), 7.11 (dd, J1 = 7.6 Hz, J2 = 1.2 Hz, 1H), 7.06 

(t, J = 8.0 Hz, 3H), 3.97 (s, 2H), 2.30 (s, 3H), 2.29 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 

169.3, 148.9, 137.0, 132.0, 131.4, 130.6, 129.8, 129.7, 128.3, 125.9, 122.7, 35.0, 21.1, 21.0; IR (neat, 

cm-1) 3023, 2923, 1765, 1490, 1368, 1203, 1171, 1040, 1012, 915, 805, 757; HRMS (EI) Calcd for 

C16H16O2S (M+), 272.0871; Found, 272.0872.

2-((4-methoxyphenylthio)methyl)phenyl acetate (2b): White liquid (38 mg, 67% yield); 1H NMR 

(400 MHz, CDCl3, TMS): δ 7.21-7.24 (m, 3H), 7.04-7.08 (m, 3H), 6.76 (d, J = 8.8 Hz, 2H), 3.89 (s, 

2H), 3.76 (m, 3H), 2.29 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 169.3, 159.5, 148.8, 134.7, 

130.8, 130.1, 128.2, 125.8, 125.5, 122.8, 114.5, 55.3, 36.3, 21.1; IR (neat, cm-1) 2938, 2836, 1763, 

1590, 1491, 1243, 1202, 1171, 1029, 826; HRMS (EI) Calcd for C16H16O3S (M+), 288.0820; Found, 

288.0822.

3-methyl-2-(p-tolylthiomethyl)phenyl acetate (2c): Light yellow liquid (37 mg, 64% yield); 1H 

NMR (400 MHz, CDCl3, TMS): δ 7.26 (d, J = 8.4 Hz, 2H), 7.16 (t, J = 7.6 Hz, 1H), 7.08 (d, J = 7.6 

Hz, 2H), 7.02 (d, J = 7.6 Hz, 1H), 6.92 (d, J = 8 Hz, 1H), 4.00 (s, 2H), 2.32 (s, 3H), 2.27 (s, 3H), 

2.23 (s, 3H); 13C NMR (100 MHz, CDCl3, TMS): δ 169.4, 149.3, 138.9, 137.2, 132.5, 132.0, 129.6, 

128.0, 127.9, 127.7, 120.3, 32.1,21.1,21.0,19.3. IR (neat, cm-1) 3021, 2920, 1766, 1469, 1367, 1203, 
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1181, 960, 792; HRMS (EI) Calcd for C17H18O2S (M+), 286.1028; Found, 286.1027.

4-methyl-2-(p-tolylthiomethyl)phenyl acetate (2d): Light yellow liquid (38 mg, 66% yield); 1H 

NMR (400 MHz, CDCl3, TMS): δ 7.20 (d, J = 8.4 Hz, 2H), 7.04-7.07 (m, 3H),7.02 (s, 1H), 6.95 (d, 

J = 8 Hz, 1H), 3.94 (s, 2H), 2.31 (s, 3H), 2.27 (s, 3H), 2.26 (s, 3H). 13C NMR (100 MHz, CDCl3, 

TMS): δ 169.5, 146.6, 136.8, 135.6, 132.3, 131.2, 131.2, 129.6, 129.2, 128.9, 122.4, 34.9, 21.1, 21.0, 

20.8; IR (neat, cm-1) 2926, 1772, 1460, 1198, 1119, 879, 766; HRMS (EI) Calcd for C17H18O2S (M+), 

286.1028; Found, 286.1031.

5-methyl-2-(p-tolylthiomethyl)phenyl acetate (2e): Colorless liquid (41 mg, 71% yield); 1H NMR 

(400 MHz, CDCl3, TMS): δ 7.20 (d, J = 8.4 Hz, 2H), 7.05-7.09 (m, 3H), 6.91 (d, J = 7.6 Hz, 1H), 

6.88 (s, 1H), 3.94(s, 2H), 2.32 (s, 3H), 2.30 (s, 3H), 2.28 (s, 3H). 13C NMR (100 MHz, CDCl3, 

TMS): δ 169.4, 148.7, 138.6, 136.8, 132.3, 131.1, 130.4, 129.6, 126.8, 126.6, 123.2, 34.7, 21.1, 21.0; 

IR (neat, cm-1) 2922, 1767, 1495, 1368, 1194, 1140, 1015, 805; HRMS (EI) Calcd for C17H18O2S 

(M+), 286.1028; Found, 286.1028.

4-methoxy-2-((p-tolylthio)methyl)phenyl acetate (2f): Colorless liquid (48 mg, 81% yield); 1H 

NMR (400 MHz, CDCl3, TMS): δ 7.20 (d, J = 8.4 Hz, 2H), 7.06 (d, J = 8.0 Hz, 2H), 6.97 (d, J = 

8.8 Hz, 1H), 6.77 (dd, J1 = 8.8 Hz, J2 = 3.2 Hz, 1H), 6.70 (d, J = 3.2 Hz), 3.92 (s, 2H), 3.68 (s, 3H), 

2.30 (s, 3H), 2.27 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 169.8, 157.1, 142.3, 137.0, 131.9, 

131.4, 130.7, 130.5, 129.7, 123.4, 115.3, 113.7, 55.5, 35.0, 21.1, 21.0; IR (neat, cm-1) 2929, 1777, 

1495, 1360, 1198, 1141, 815; HRMS (EI) Calcd for C17H18O3S (M+), 302.0977; Found, 302.0975.

3-fluoro-2-(p-tolylthiomethyl)phenyl acetate (2g): Light yellow liquid (26 mg, 45% yield); 1H 

NMR (400 MHz, CDCl3, TMS): δ 7.25 (d, J = 7.6 Hz, 2H), 7.20-7.22 (m, 1 H), 7.06 (d, J = 8 Hz, 

2H), 6.86-6.91 (m, 2H), 4.00 (s, 2H), 2.31(s, 3H,), 2.24 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): 

δ 168.8, 161.2 (d, J = 246 Hz, C-F), 149.8 (d, J = 6.4 Hz), 137.5, 132.6, 131.4, 129.6, 128.3 (d, J = 

10 Hz), 118.8 (d, J = 17.2 Hz), 118.6 (d, J = 3.0 Hz), 112.8 (d, J = 22 Hz), 28.6 (d, J = 3 Hz), 21.1, 

20.9; IR (neat, cm-1) 2923, 1770, 1587, 1466, 136, 1167, 1018, 806, 749; HRMS (EI) Calcd for 

C16H15FO2S (M+), 290.0777; Found, 290.0778.

4,5-dichloro-2-(p-tolylthiomethyl)phenyl acetate (2h): Light yellow liquid (31 mg, 46% yield); 1H 

NMR (400MHz, CDCl3, TMS): δ 7.21 (d, J = 6.0 Hz, 2H), 7.18 (s, 1H), 7.17 (s, 1H), 7.08 (d, J = 

8Hz, 2H), 3.86 (s, 2H), 2.31 (s, 3H), 2.28 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 168.6, 

147.3, 137.7, 132.0, 131.5, 131.4, 130.8, 130.5, 129.8, 129.5, 124.8, 34.5, 21.1, 20.9; IR (neat, cm-1) 
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2922, 1760, 1494, 1367, 1215, 1094, 942, 805, 635; HRMS (EI) Calcd for C16H14Cl2O2S (M+), 

340.0092; Found, 340.0090.

4-bromo-2-(p-tolylthiomethyl)phenyl acetate (2i): Colorless liquid (38 mg, 54% yield); 1H NMR 

(400 MHz, CDCl3, TMS):δ 7.36 (dd, J1 = 7.2 Hz, J2 = 2.4 Hz, 1H), 7.27 (d, J = 2.4 Hz, 1H), 7.18 (d, 

J = 8 Hz, 2H), 7.07 (d, J = 8 Hz, 2H), 6.96 (d, J = 8.8 Hz, 1H),3.89 (s, 2H), 2.32 (s, 3H), 2.28 (s, 

3H). 13CNMR (100 MHz, CDCl3, TMS): δ 168.9, 147.8, 137.5, 133.4, 132.2, 131.9, 131.2, 131.2, 

129.8,124.4, 118.8, 34.8, 21.1,21.0; IR (neat, cm-1) 2950, 1774, 1460, 1355, 1233, 1200, 890; 

HRMS (EI) Calcd for C16H15BrO2S (M+), 349.9976; Found, 349.9981.

2-(p-tolylthiomethyl)-3-(trifluoromethyl)phenyl acetate (2j): Colorless liquid (31 mg, 46 yield); 1 

H NMR (400MHz, CDCl3, TMS): δ 7.53 (d, J = 7.6 Hz, 1H), 7.40 (t, J = 8.0 Hz, 1H), 7.26-7.32 (m, 

3H), 7.10 (d, J = 8 Hz, 2H), 4.17 (s, 2H), 2.33 (s, 3H), 2.17 (s, 3H). 13C NMR (100 MHz, CDCl3, 

TMS): δ 168.9, 150.3, 137.5, 132.4, 132.1, 129.7, 129.4, 129.1, 128.1, 127.7, 127.0, 123.6 (q, J = 

25.6 Hz), 32.0, 32.3 21.1, 21.0; IR (neat, cm-1) 2922, 1760, 1494, 1367, 1187, 1094, 1011, 905, 805; 

HRMS (EI) Calcd for C17H15F3O2S (M+), 340.0745; Found, 340.0748. 

2-(p-tolylthiomethyl)-5-(trifluoromethoxy)phenyl acetate (2k): Light yellow liquid (34 mg, 48 

yield); 1H NMR (400MHz, CDCl3, TMS): δ 7.17 (t, J = 8.0 Hz, 3H), 7.06 (d, J = 8.0 Hz, 2H), 6.57-

7.00 (m, 2H), 3.9 (s, 2H), 2.31 (s, 3H), 2.30 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 168.6, 

149.2, 148.3, 137.4, 131.8, 131.3, 131.2, 129.7, 128.8, 118.1, 116.0, 34.6, 21.1, 20.9; IR (neat, cm-1) 

2927, 1773, 1497, 1370, 1163, 986, 909, 806, 699; HRMS (EI) Calcd for C17H15F3O3S (M+), 

356.0694; Found, 356.0692.

5-cyano-2-(p-tolylthiomethyl)phenyl acetate (2l): Colorless liquid (29 mg, 39% yield); 1H NMR 

(400 MHz, CDCl3, TMS): δ 7.40 (d, J = 1.2 Hz, 1H), 7.30 (dd, J1 = 8 Hz, J2 = 3.2 Hz, 1H), 7.14-

7.18 (m, 3H), 7.06 (d, J = 8 Hz, 2H), 3.85 (s, 2H), 2.32 (s, 3H), 2.31 (s, 3H). 13C NMR (100 MHz, 

CDCl3, TMS): δ 168.5, 148.8, 137.9, 136.1, 132.3, 131.4, 130.4, 129.9, 129.4, 126.6,117.9, 111.9, 

35.2, 21.1, 20.9; IR (neat, cm-1) 2924, 1771, 1567, 1493, 1408, 1368, 1184, 1043, 1014, 838; HRMS 

(EI) Calcd for C17H15NO2S (M+), 297.0823; Found, 297.0829.

Methyl 3-acetoxy-4-(p-tolylthiomethyl)benzoate (2m): Light yellow liquid (38 mg, 58% yield); 

1H NMR (400 MHz, CDCl3, TMS): δ 7.94 (dd, J1 = 8.4 Hz, J2 = 2.0 Hz, 1H), 7.87 (d, J = 2 Hz, 1H), 

7.15-7.20 (m, 3H), 7.06 (d, J = 8 Hz, 2H), 3.99 (s, 2H), 3.88 (s, 3H), 2.31(s, 3H), 2.29 (s, 3H). 13C 

NMR(100 MHz, CDCl3, TMS): δ 168.7, 166.2, 152.4, 137.4, 132.3, 131.8, 131.3, 130.3, 129.8, 



S9

129.7, 127.7, 122.9, 52.2, 35.1, 21.1, 21.1; IR (neat, cm-1) 3001, 2910, 1760, 1460, 1377, 1103, 930, 

782; HRMS (EI) Calcd for C18H18O4S (M+), 330.0926; Found, 330.0926.

2-(2-(p-tolylthio)ethyl)phenyl acetate (4a): Light yellow liquid (42 mg, 74% yield); 1H NMR (400 

MHz, CDCl3, TMS): δ 7.30 (d, J = 8.0 Hz, 2H), 7.22-7.25 (m, 2H), 7.17-7.19 (m, 1H), 7.12 (d, J = 

7.6 Hz, 2H), 6.70-7.02 (m, 1H), 3.01-3.05 (m, 2H,), 2.77-2.81 (m, 2H), 2.32 (s, 3H), 2.17(s, 3H). 13C 

NMR (100 MHz, CDCl3, TMS): δ 169.5, 148.9, 136.5, 132.2, 130.7, 130.5, 129.8, 129.7, 127.7, 

126.3, 122.5, 34.6, 30.7, 21.0, 20.8; IR (neat, cm-1) 2923, 2855, 1764, 1683, 1491, 1369, 1206, 1171, 

1013, 946, 806; HRMS (EI) Calcd for C17H18O2S (M+), 286.1028; Found, 286.1032. 

3-methyl-2-(2-(p-tolylthio)ethyl)phenyl acetate (4b): Colorless liquid (48 mg, 80 yield); 1H NMR 

(400 MHz, CDCl3, TMS): δ 7.26 (d, J = 8 Hz, 2H), 7.03-7.06 (m, 3H), 6.95 (d, J = 7.2 Hz, 1H), 6.77 

(d, J = 8 Hz, 1H), 2.82-2.84 (m, 2H), 2.71-2.74 (m, 2H), 2.26(s, 3H), 2.20 (s, 3 H), 2.05(s, 3H). 13C 

NMR (100 MHz, CDCl3, TMS): δ 168.7, 148.2, 137.2, 135.6, 131.1, 130.0, 129.6, 128.7, 127.1, 

126.0, 119.0, 32.4, 26.8, 20.0, 19.7, 18.4; IR (neat, cm-1)2922, 1763, 1579, 1493, 1464, 1368, 1205, 

1087, 1032, 806; HRMS (EI) Calcd for C18H20O2S (M+), 300.1184; Found, 300.1182.

4-methyl-2-(2-(p-tolylthio)ethyl)phenyl acetate (4c): Light yellow liquid (45 mg, 75% yield); 1H 

NMR (400MHz, CDCl3, TMS):δ 7.30 (d, J = 8 Hz, 2H), 7.12 (d, J = 7.6 Hz, 2H), 7.03 (s, 2H), 6.88 

(d, J = 8.8 Hz, 1H), 3.00-3.04 (m, 2H), 2.72-2.76 (m, 2H), 2.35 (s, 3H), 2.32 (s, 3H), 2.15 (s, 3H). 

13C NMR (100 MHz, CDCl3, TMS): δ 169.7, 146.7, 136.5, 135.9, 132.2, 131.8, 131.0, 130.7, 129.8, 

128.3, 122.1, 34.7, 30.7, 21.0, 20.9, 20.8; IR (neat, cm-1) 2922, 1758, 1494, 1446, 1368, 1215, 1189, 

1144, 943, 806; HRMS (EI) Calcd for C18H20O2S (M+), 300.1184; Found, 300.1183.

5-methyl-2-(2-(p-tolylthio)ethyl)phenyl acetate (4d): Colorless liquid (50 mg, 84% yield);1H 

NMR (400 MHz, CDCl3, TMS): δ 7.30 (d, J = 8 Hz, 2H), 7.12 (d, J = 8.8 Hz, 3H), 6.98 (d, J = 7.6 

Hz, 1H), 6.83 (s, 1H), 2.99-3.03 (m, 2H), 2.72-2.77 (m, 2H), 2.32 (s, 3H), 2.31 (s, 3H), 2.16 (s, 3H). 

13C NMR (100 MHz, CDCl3, TMS): δ 169.6, 148.7, 137.9, 136.4, 132.2, 130.6, 130.2, 129.7, 129.0, 

127.1, 122.9, 34.7, 30.3, 21.0, 21.0, 20.8; IR (neat, cm-1)2921, 1762, 1621, 1572, 1493, 1368, 1199, 

1131, 1096, 804; HRMS (EI) Calcd for C18H20O2S (M+), 300.1184; Found, 300.1178.

2-(1-(p-tolylthio)propan-2-yl)phenyl acetate (4e): Colorless liquid (24 mg, 40% yield); 1H NMR 

(400 MHz, CDCl3, TMS): δ 7.27-7.29 (m, 3H), 7.21-7.25 (m, 2H), 7.09 (d, J = 8.0 Hz, 2H), 6.98-

7.00 (m, 1H), 3.12-3.17 (m, 1H), 3.04-3.06 (m, 1H), 2.86-2.91 (m, 1H), 2.31 (s, 3H), 2.08 (s, 3H), 

1.35 (d, J = 6.8 Hz, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 169.5, 148.2, 137.3, 136.3, 132.5, 
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130.6, 129.7, 127.3, 127.2, 126.4 122.5, 42.0, 32.3, 21.0, 20.7, 19.6; IR (neat, cm-1) 2968, 1760, 

1490, 1449, 1369, 1191, 1044, 805; HRMS (EI) Calcd for C18H20O2S (M+), 300.1184; Found, 

300.1188.

4-fluoro-2-(2-(p-tolylthio)ethyl)phenyl acetate (4f): Light yellow liquid (28 mg, 46% yield); 1H 

NMR (400 MHz, CDCl3, TMS): δ 7.30 (d, J = 8.0 Hz, 2H), 7.12 (d, J = 8 Hz, 2H), 6.91-6.93 (m, 

3H), 2.99-2.30 (m, 2H), 2.75-2.78 (m, 2H), 2.33 (s, 3H), 2.17 (s, 3H). 13C NMR (100MHz, CDCl3, 

TMS) :δ 169.4, 160.3 (d, J = 243.1 Hz, C-F), 144.7, 144.7, 136.8, 134.2 (d, J = 8.3 Hz), 131.8, 130.9, 

129.8, 123.7 (d, J = 8.6 Hz), 116.9 (d, J = 22.8 Hz), 114.3 (d, J = 22.3 Hz), 34.4, 30.6, 21.0, 20.7; IR 

(neat, cm-1) 2924, 1760, 1620, 1492, 1369, 1209, 1171, 1012, 872, 805; HRMS (EI) Calcd for 

C17H17FO2S (M+), 304.0933; Found, 304.0936.

4-chloro-2-(2-(p-tolylthio)ethyl)phenyl acetate (4g): Light yellow liquid (38 mg, 60% yield); 1H 

NMR (400 MHz, CDCl3, TMS):δ 7.30 (d, J = 8.4 Hz, 2H), 7.20 (d, J = 7.2 Hz, 2H), 7.13 (d, J = 8Hz, 

2H), 6.96 (d, J = 8.4 Hz, 1H), 2.99-3.03 (m, 2H), 2.73-2.77 (m, 2H), 2.33 (s, 3H), 2.16 (s, 3H). 13C 

NMR (100 MHz, CDCl3, TMS): δ 169.2, 147.4, 136.8, 134.0, 131.8, 131.4, 130.9, 130.3, 129.8, 

127.7, 123.7, 34.4, 30.5, 21.0, 20.7; IR (neat, cm-1) 2955, 1704, 1470, 1350, 805; HRMS (EI) Calcd 

for C17H17ClO2S (M+), 320.0638; Found, 320.0635.

4-bromo-2-(2-(p-tolylthio)ethyl)phenyl acetate (4h): Light yellow liquid (47 mg, 65% yield); 1H 

NMR (400MHz, CDCl3, TMS): δ 7.29-7.35 (m, 4H), 7.13 (d, J = 8 Hz, 2H), 6.90 (d, J = 8.0 Hz, 1H), 

2.99-3.03 (m, 2H), 2.73-2.77 (m, 2H), 2.33(s, 3H), 2.16 (s, 3H). 13C NMR (100MHz, CDCl3,TMS): 

δ 169.1, 147.9, 136.8, 134.4, 133.3, 131.8, 131.0, 130.7, 129.8, 124.2, 119.2, 34.5, 30.5, 21.1, 20.7; 

IR (neat, cm-1) 2930, 1764, 1488, 1453, 1205, 1171, 1044, 915, 809; HRMS (EI) Calcd for 

C17H17BrO2S(M+), 364.0133; Found, 364.0128.

3-(2-(p-tolylthio)ethyl)naphthalen-2-yl acetate (4i): Light yellow liquid (42 mg, 63 yield); 1H 

NMR (400MHz, CDCl3, TMS): δ 7.73-3.78 (m, 2H), 7.68 (s, 1H), 7.50 (s, 1H), 7.42-7.44 (m, 2H), 

7.33 (d, J = 8 Hz, 2H), 7.13 (d, J = 8 Hz, 2H), 3.11-3.15 (m, 2H), 2.93-2.97 (m, 2H), 2.32 (d, J = 7.2 

Hz, 3H), 2.22 (s, 3H).13C NMR (100MHz, CDCl3, TMS): δ 169.6, 147.3, 136.6, 132.8, 132.1, 131.8, 

131.5, 130.9, 129.8, 129.3, 127.4, 127.3, 126.2, 125.9, 119.7, 34.9, 31.3, 21.1, 20.9; IR (neat, cm-1): 

2939, 1771, 1426, 12701, 1171, 1047, 741; HRMS (EI) Calcd for C21H20O2S (M+), 336.1184; Found, 

336.1188.

Transformation of Thioethers:
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General Procedure for the Oxidation of 2-(p-tolylthiomethyl)phenyl acetate 2a to 2-(p-

tolylsulfinylmethyl)phenyl acetate 5: To a solution of 2a (54 mg, 0.2 mmol) in DCM (2 mL) was 

stirred at room temperature. The m-CPBA (34 mg, 0.2 mmol) was dissolved in 1 mL of DCM and 

added drop wise into the reaction mixture. Then it was stirred at room temperature for 10 minutes. 

Afterward, 20 mL of DCM was added to the reaction mixture, and the solution was wash with 2 mL 

40% of NaOH (aq). The obtained upper layer was washed with brine and dried over anhydrous 

magnesium sulfate, evaporated under reduced pressure to obtain the solid crude product, which was 

washed with petroleum ether for 3 times to get the white powder in 91% yield, 

2-(4-methylbenzylsulfinyl)phenyl acetate (5): Colorless liquid (41 mg, 91% yield); 1H NMR (400 

MHz, CDCl3, TMS): δ 7.26-7.30 (m, 3H), 7.21 (d, J = 8 Hz, 2H), 7.07-7.12 (m, 2H), 6.87 (dd, J1 = 

7.6 Hz, J2 = 1.2 Hz, 2H), 4.24 (d, J = 12.4 Hz,1H), 3.86 (d, J = 12.4 Hz, 1H), 2.39 (s, 3H), 2.29 (s, 

3H). 13C NMR(100 MHz, CDCl3, TMS): δ 169.0, 149.4, 141.9, 139.7, 132.2, 129.6, 129.5, 125.9, 

124.4, 122.7, 122.0, 59.2, 21.5, 21.1;IR (neat, cm-1) 2912, 1743, 1559, 1483, 1461, 1366, 1201, 1055, 

1032, 806; HRMS (EI) Calcd for C16H16O3S (M+), 228.0820; Found, 228.0813.

General Procedure for the Transformation of 2-(p-tolylthiomethyl)phenyl acetate 2a to 2-(4-

methylbenzyl)phenyl acetate 6: To a solution of 2a (54 mg, 0.2 mmol) in DCM (2 mL) was stirred 

at room temperature. The m-CPBA (68 mg, 0.4 mmol) was dissolved in 1 mL of DCM and 

dropwised to the reaction mixture. Then it was stirred at 40 oC for 2 h. Afterward, 20 mL of DCM 

was added to the reaction mixture, then the solution was wash with 2 mL 40% of NaOH (aq). The 

obtained upper layer was washed with brine and dried over anhydrous magnesium sulfate, 

evaporated under reduced pressure to obtain the solid crude product, which was washed with 

petroleum ether for 3 times to get the white powder in 95% yield. 

2-(tosylmethyl)phenyl acetate 6: Colorless liquid (57 mg, 95% yield); 1H NMR (400MHz, CDCl3, 

TMS): δ 7.31-7.20 (m, 5H), 7.12-7.06 (m, 2H), 7.86 (dd, J1 = 7.6 Hz, J2 = 1.2 Hz, 1H), 4.25 (d, J = 

12.4 Hz, 1H), 3.86 (d, J = 12.4 Hz, 1H), 2.39 (s, 3H), 2.30 (s, 3H). 13C NMR (100 MHz, CDCl3, 

TMS): δ 169.0, 149.4, 141.9, 139.6, 132.2, 129.6, 125.9, 124.4, 122.7, 121.9, 59.2, 21.5, 21.1. IR 

(neat, cm-1) 2925, 1765, 1594, 1490, 1453, 1369, 1201, 1171, 1087, 1040, 916, 835, 760; HRMS (EI) 

Calcd for C16H16O4S (M+), 304.0769; Found, 304.0771.
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General Procedure for the Transformation of 2-(p-tolylthiomethyl)phenyl acetate 2a to 2-

formylphenyl acetate 7: To a solution of 2a (54 mg, 0.2 mmol) in DCM (2 mL) was stirred at room 

temperature. The m-CPBA (34 mg, 0.2 mmol) was dissolved in 1 mL of DCM and dropwised to the 

reaction mixture. Then it was stirred at 40 oC for 2 h. Afterward, 20 mL of DCM was added to the 

reaction mixture, then the solution was wash with 2 mL 40% of NaOH (aq) and the obtained upper 

layer was washed with brine and dried over anhydrous magnesium sulfate, filtered through a pad of 

celite. The solvent was evaporated under reduced pressure. Trifluoroacetic anhydride (0.28 mL, 2 

mol) was added to a solution of the solid in DME at room temperature. After 1 h, the solution was 

poured into saturated aq NaHCO3 and extracted with EtOAc. The organic layer was washed with 

saturated aq NaCl, dried over MgSO4. The solvent was evaporated under reduced pressure and the 

residue was subjected to flash column chromatography (silica gel, ethyl acetate / petroleum ether = 

3:1, v/v) to obtain desire product in 95% yield as colorless liquid. 

2-formylphenyl acetate4  7: Colorless liquid (26 mg, 81% yield); 1H NMR (400 MHz, CDCl3, 

TMS): δ 10.1 (s, 1H), 7.87 (dd, J1 = 7.6 Hz, J2 = 2.0 Hz, 1H), 7.65-7.60 (m, 1H), 7.40 (d, J = 0.8 Hz, 

1H), 7.18 (dd, J1 = 8.0 Hz, J2 = 0.8 Hz, 1H), 2.39 (s, 3H). 13C NMR (100 MHz, CDCl3, TMS): δ 

188.8, 169.3, 151.5, 135.4, 131.3, 128.0, 126.4, 123.5, 20.9.

General Procedure for the Transformation of 2-(p-tolylthiomethyl)phenyl acetate 2a to o-tolyl 

acetate 8: To a solution of 2-(p-tolylthiomethyl)phenyl acetate 2a (54 mg, 0.2 mmol) in ethanol (5 

mL), The Raney-Nickel (50 µm, saved in water) was added partly at 40 oC until little of the 

substrate exist (monitored by TLC). The reaction mixture was filtered through a pad of celite, the 

solven was evaporated under reduced pressure and the residue was subjected to flash column 

chromatography (silica gel, ethyl acetate/petroleum ether = 1: 30, v/v) to obtain the desired product.

o-tolyl acetate5 8: Colorless liquid (21 mg, 72% yield); 1H NMR (400 MHz, CDCl3, TMS): δ 7.22-

7.16 (m, 2H), 7.12 (t, J  = 7.2 Hz, 1H), 6.98 (d, J = 7.6 Hz, 1H), 2.28 (s, 3H), 2.17 (s, 3H). 13C 

NMR (100 MHz, CDCl3, TMS): δ 169.3, 149.4, 131.2, 130.1, 127.0, 126.1, 121.9, 20.8, 16.2.

General Procedure for the Transformation of 2-(p-tolylthiomethyl)phenyl acetate 2a to 2-((p-

tolylsulfinyl)methyl)phenol 9: To a solution of 2-(p-tolylthiomethyl)phenyl acetate 2a (54 mg, 0.2 

mmol) in a mixture of EtOH/H2O (3/0.5 mL), NaOH (48 mg,1.2 mmol, 4.0 equiv) was added. The 

mixture was heated to 80 °C and stirred for 24 h. Water was added, and the mixture was extracted 
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with DCM. The combined organic layers were washed with brine water, dried over anhydrous 

Na2SO4, and concentrated in vacuo. The residue was purified by silica gel flash chromatography to 

give the desired product 9 in 85% yields.

2-((p-tolylsulfinyl)methyl)phenol 9: Colorless liquid (39 mg, 85% yield); 1H NMR (400 MHz, 

CDCl3, TMS): δ 7.22 (d, J = 2.0 Hz, 2H), 7.14 (t, J = 0.4 Hz, 1H), 7.05 (d, J = 8.0 Hz, 2H), 6.70 (d, 

J = 1.2 Hz, 1H), 6.85 (d, J = 8.0 Hz, 1H), 6.78-6.77 (m ,1H), 6.10 (s, 1H), 4.10 (s, 2H), 2.29 (s, 

3H).13C NMR (100 MHz, CDCl3, TMS): δ 153.7, 137.4, 131.6, 130.7, 130.0, 129.8, 122.9, 120.8, 

116.8, 36.4, 21.1. IR(neat, cm-1) 3610, 2925, 1490, 1453, 1211, 1179, 1080, 916, 760; HRMS (EI) 

Calcd for C14H14OS (M+), 230.0765; Found, 230.0768.
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 1H NMR and 13C NMR Spectra
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