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1. Experimental Section 

General Information: All the air or moisture sensitive reactions and manipulations 

were performed by using standard Schlenk techniques and in a nitrogen-filled glovebox. 

THF, dioxane and toluene were distilled from sodium benzophenone ketyl. DCM and 

DCE was distilled from calcium hydride. Anhydrous MeOH was distilled from 

magnesium. 1H NMR and 13C NMR spectra were recorded on Bruker AV (400 MHz) 

spectrometers and JEOL JNM-ECX600P and JNM-ECS600 (400 MHz or 600 MHz) 

spectrometers. (CDC13 was the solvent used for the NMR analysis, with TMS as the 

internal standard). Optical rotation was determined using Autopol III Automatic 

polarimeter (Rudolph research Analyical). HPLC analysis was conducted on Agilent 

1260 series instrument. SFC analysis was conducted on Agilent 1260 series instrument. 

HRMS were recorded on a Waters LCT Premier XE mass spectrometer with TOF. 

2. General procedure for the synthesis of substrates 1 and 3 

General Procedure 1 and 3[1-5] 

 

Take the aldehydes (5.0 mmol), methyl acrylates (2.5 equiv.) and DABCO (1.0 equiv) 

in a 25 mL oven dried round bottom flask and seal with a rubber septum. Stir the 

resultant reaction mixture at room temperature under solvent free condition for 7-14 

hours. Monitor the progress of the reaction was monitored by TLC. Admix the reaction 

mixture with ethyl acetate (50 mL). Wash the mixture successively with saturated 

solution of sodium bicarbonate (2 x 25 mL) and brine solution (2 x 25 mL). Dry the 

organic layer over anhydrous sodium sulfate and concentrated in vacuo. The residue 

was purified by flash column chromatography to (PE:EA = 5:1) yield the Morita-

Baylis-Hillman alcohols. 

Dissolve phenyl- or methyl-substituted sulfinic acid (1.5 equiv) and Morita-Baylis-

Hillman alcohols (1.0 equiv) in aqueous media 10.0 mL (ethanol/deionized water, V/V 

= 1/1). Stir the reaction mixture vigorously for 48 hours at 30 °C. After complete 
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conversion, precipitate the product from the solvent. Extract the aqueous media with 

ethyl acetate (3 x 30 mL). Dry the combined organic layers over Na2SO4. Concentrate 

the combined organic layers by rotary evaporation. Purify the crude product via column 

chromatography (PE:EA = 3:1) to afford the corresponding allyl sulfones 1 and 3. 

General Procedure 3e, 3f, 3i, 3j and 3k[6-9] 

 

Morita-Baylis-Hillman alcohols (1.0 equiv), LiBr (3.0 equiv) and H2SO4 (1.5 equiv) 

were stirred in dichloromethane for 16 hours. Na2CO3 (aq. sat.) was added and the 

mixture was extracted with DCM. The combined organic layers were dried over MgSO4. 

Concentrate the combined organic layers by rotary evaporation. Purify the crude 

product via column chromatography (PE:EA = 20:1) to afford the corresponding allylic 

bromide. 

To a solution of allylic bromide (1.0 equiv), tert-butyl mercaptan (2.0 equiv) and K2CO3 

(2.0 equiv) in acetone were stirred by reflux for 3 hours. Monitor the progress of the 

reaction was monitored by TLC. NH4Cl (aq. sat.,) was added and the mixture was 

extracted with DCM. The combined organic layers were dried over MgSO4 and the 

volatiles were removed under reduced pressure. Purify the crude product via column 

chromatography (PE:EA = 20:1) to afford the corresponding allylic sulfide. 

85% m-CPBA (3.0 equiv.) is added to a solution of allylic sulfide (1.0 mmol) in CH2Cl2 

(15 mL), and the reaction is left under magnetic stirring at 20 ℃ for 18 hours. The 

solution is diluted with water (10 mL) and extracted with a 10% w/v solution of 

NaHCO3 (3 x 20 mL) and NaCl saturated solution (20 mL), dried Na2SO4 and and the 

volatiles were removed under reduced pressure. Purify the crude product via column 

chromatography (PE:EA = 3:1) to afford the corresponding vinylic sulfone 3e. 
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To a solution of allylic bromide (1.0 equiv), phenol (2.0 equiv) and K2CO3 (2.0 equiv) 

in acetone were stirred by reflux for 3 hours. Monitor the progress of the reaction was 

monitored by TLC. NH4Cl (aq. sat.,) was added and the mixture was extracted with 

DCM. The combined organic layers were dried over MgSO4 and the volatiles were 

removed under reduced pressure. Purify the crude product via column chromatography 

(PE:EA = 20:1) to afford the corresponding allyl phenyl ether 3f. 

 

Methyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate 1a (3.0 mmol, 1.0 equiv) was 

dissolved in a mixture of 6 ml of tetrahydrofuran and 6 ml of water, and mixed with 

LiOH (5.0 equiv). The mixture was then stirred at 80°C. After 3 hours, the reaction 

mixture was acidified by adding one molar hydrochloric acid solution and extracted 

with EA (3 × 20 mL). The combined organic phases were dried over MgSO4 and 

subsequently the solvent was removed in vacuum to obtain the acid as a white solid.  

Treat dropwise a solution of acid (1.0 equiv) in CH2Cl2 with EDCI (1.2 equiv) and 

DMAP (0.2 equiv) at 0 ℃. Stir the resulting mixture at this temperature for 4 hours. 

Concentrate the reaction mixture in vacuo. Dissolve the residue in CH2Cl2. Separate the 

layers and extract the aqueous phase with CH2Cl2 (3 x 30 mL). Dry the combined 

organics over MgSO4 and concentrate in vacuo. Purify the crude product via column 

chromatography (PE:EA = 3:1) to afford the corresponding sulfone 3j or 4j’. 

 

Add appropriate anhydride (30.0 mmol, 1.6 equiv) to potassium carbonate (22.4 mmol, 

1.2 equiv) at 0 °C. Add appropriate aromatic aldehyde (18.6 mmol, 1.0 equiv) after 

stirring for 5 min to mix up. Heat the mixture to reflux for 12 h. Add water and solid 
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Na2CO3 (3.0 g) to the above reaction mixture after cooling with an ice bath. Acidify the 

reaction mixture to pH 6.0 using concentrated HCl to obtain 2-methyl-3-phenylacrylic 

acid after filter the resultant yellow precipitate. 

To a dried 50 mL flask, cinnamic acid (5.0 mmol, 1.0 equiv) was added to a stirred 

suspension of potassium carbonate (10.0 mmol, 2.0 equiv) in 15 mL DMF at room 

temperature. After 10 min, CH3I (7.5 mmol, 1.5 equiv) was added slowly at ambient 

temperature while stirring, the reaction was stirred at room temperature under TLC 

analysis. After 5 h, water (20 mL) was added, and aqueous layer was extracted with 

ethyl acetate (3 × 50 mL). The combined organic layers were sequentially washed with 

4 N hydrochloric acid and brine, dried over anhydrous MgSO4 and concentrated in 

vacuo. The residue was purified by chromatography on silica gel (PE:EA = 10:1) to 

afford the desired product 3k. 

3. The characterization data for substrates 1 and 3 

Methyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate (1a) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.23 g, yield: 78% (two steps); m.p. 64-66 °C. 1H NMR 

(600 MHz, Chloroform-d) δ 7.95 (s, 1H), 7.87 – 7.85 (m, 2H), 7.63 – 7.60 (m, 1H), 

7.51 – 7.47 (m, 4H), 7.39 – 7.37 (m, 3H), 4.49 (s, 2H), 3.59 (s, 3H). The analytical data 

are consistent with the literature.5 

Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(p-tolyl)acrylate (1b) 

Purification by column chromatography (silica gel, PE:EA = 

3:1, 5 x 22 cm) and recrystallization afforded the product as 

white solid; 1.17g, yield: 71% (two steps); m.p. 96-98 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 7.93 (s, 1H), 7.88 – 7.86 (m, 2H), 7.63 – 7.60 (m, 1H), 7.52 – 7.49 (m, 

2H), 7.43 (d, J = 8.0 Hz, 2H), 7.19 (d, J = 7.9 Hz, 2H), 4.50 (s, 2H), 3.56 (s, 3H), 2.38 

(s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 167.0, 146.6, 140.3, 139.5, 133.7, 130.8, 

129.5, 129.5, 129.0, 128.6, 119.8, 55.3, 52.3, 21.4. The analytical data are consistent 

with the literature.10 
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Methyl (Z)-3-(4-methoxyphenyl)-2-((phenylsulfonyl)methyl)acrylate (1c) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) afforded the product as pale yellow oil; 

1.20 g, yield: 0.69 g (two steps). 1H NMR (600 MHz, Chloroform-d) δ 7.93 – 7.88 (m, 

3H), 7.63 – 7.57 (m, 3H), 7.53 – 7.50 (m, 2H), 6.94 – 6.91 (m, 2H), 4.50 (s, 2H), 3.84 

(s, 3H), 3.51 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 167.3, 161.2, 146.4, 139.7, 

133.8, 131.7, 129.1, 128.7, 126.3, 118.2, 114.4, 55.6, 55.5, 52.3. The analytical data are 

consistent with the literature.10 

Methyl (Z)-3-(4-(benzyloxy)phenyl)-2-((phenylsulfonyl)methyl)acrylate (1d) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.27 g, yield: 60% (two steps); m.p. 104-105 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 7.91 (s, 1H), 7.89 – 7.87 (m, 2H), 7.61 – 7.56 (m, 3H), 7.51 – 7.48 (m, 

2H), 7.45 – 7.43 (m, 2H), 7.42 – 7.40 (m, 2H), 7.37 – 7.34 (m, 1H), 7.01 – 6.98 (m, 

2H), 5.11 (s, 2H), 4.52 (s, 2H), 3.52 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 

167.1, 160.2, 146.2, 139.5, 136.4, 133.7, 131.6, 129.0, 128.7, 128.6, 128.2, 127.4, 126.4, 

118.2, 115.2, 70.0, 55.4, 52.2. TOF-HRMS Calcd. for C24H23O5S [M+H+]: 423.1261, 

found 423.1257. 

(Z)-4-(3-methoxy-3-oxo-2-((phenylsulfonyl)methyl)prop-1-en-1-yl)phenyl benzoate 

(1e) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.18 g, yield: 54% (two steps); m.p. 136-138 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 8.22 – 8.21 (m, 2H), 7.96 (s, 1H), 7.88 – 7.87 (m, 2H), 7.68 – 7.62 (m, 

2H), 7.60 – 7.58 (m, 2H), 7.55 – 7.52 (m, 4H), 7.27 – 7.24 (m, 2H), 4.51 (s, 2H), 3.61 

(s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.8, 164.8, 152.0, 145.4, 139.2, 133.8, 

131.3, 130.6, 130.2, 129.2, 129.1, 128.7, 128.5, 122.2, 121.0, 55.1, 52.4. TOF-HRMS 

Calcd. for C24H21O6S [M+H+]: 437.1053, found 437.1052. 

(Z)-4-(3-methoxy-3-oxo-2-((phenylsulfonyl)methyl)prop-1-en-1-yl)phenyl 4-
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methoxybenzoate (1f) 

Purification by column chromatography 

(silica gel, PE:EA = 3:1, 5 x 22 cm) and 

recrystallization afforded the product as 

white solid; 1.45 g, yield: 62% (two steps); m.p. 123-124 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 8.22 – 8.21 (m, 2H), 7.96 (s, 1H), 7.88 – 7.87 (m, 2H), 7.68 – 7.62 (m, 

2H), 7.60 – 7.58 (m, 2H), 7.55 – 7.52 (m, 4H), 7.26 – 7.24 (m, 2H), 4.51 (s, 2H), 3.61 

(s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.8, 164.8, 152.0, 145.4, 139.2, 133.8, 

131.3, 130.6, 130.2, 129.2, 129.1, 128.7, 128.5, 122.2, 121.0, 55.1, 52.4. TOF-HRMS 

Calcd. for C25H23O7S [M+H+]: 467.1159, found 467.1157. 

Methyl (Z)-3-(4-(((benzyloxy)carbonyl)oxy)phenyl)-2-

((phenylsulfonyl)methyl)acrylate (1g) 

Purification by column chromatography (silica gel, 

PE:EA = 3:1, 5 x 22 cm) and recrystallization afforded 

the product as white solid; 1.33 g, yield: 57% (two steps); m.p. 112-113 °C. 1H NMR 

(400 MHz, Chloroform-d) δ 7.92 (s, 1H), 7.87 – 7.84 (m, 2H), 7.68 – 7.58 (m, 1H), 

7.55 – 7.48 (m, 4H), 7.47 – 7.36 (m, 5H), 7.23 – 7.19 (m, 2H), 5.29 (s, 2H), 4.47 (s, 

2H), 3.60 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.7, 153.2, 152.0, 145.1, 

139.2, 134.5, 133.8, 131.4, 130.6, 129.1, 128.9, 128.7, 128.6, 128.5, 121.5, 121.2, 70.6, 

55.0, 52.4. TOF-HRMS Calcd. for C25H23O7S [M+H+]: 467.1159, found 467.1156. 

Methyl (Z)-3-(4-hydroxyphenyl)-2-((phenylsulfonyl)methyl)acrylate (1h) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.25 g, yield: 75% (two steps); m.p. 74-75 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 7.92 (s, 1H), 7.90 – 7.88 (m, 2H), 7.64 – 7.62 (m, 1H), 7.54 – 7.51 (m, 

4H), 6.87 (d, J = 8.6 Hz, 2H), 5.47 (br s, 1H), 4.55 (s, 2H), 3.51 (s, 3H). 13C NMR (151 

MHz, Chloroform-d) δ 167.3, 158.0, 146.8, 139.2, 133.9, 131.9, 129.1, 128.6, 125.9, 

117.4, 115.9, 55.5, 52.3. TOF-HRMS Calcd. for C17H17O5S [M+H+]: 333.0791, found 

333.0791. 
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Methyl (Z)-3-(4-bromophenyl)-2-((phenylsulfonyl)methyl)acrylate (1i) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.72 g, yield: 87% (two steps); m.p. 96-98 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 7.87 (s, 1H), 7.86 – 7.85 (m, 2H), 7.65 – 7.62 (m, 1H), 7.53 – 7.50 (m, 

4H), 7.40 – 7.38 (m, 2H), 4.43 (s, 2H), 3.58 (s, 3H). 13C NMR (151 MHz, Chloroform-

d) δ 166.6, 145.1, 139.3, 133.9, 132.5, 132.0, 130.7, 129.1, 128.5, 124.3, 121.5, 55.1, 

52.5. The analytical data are consistent with the literature.5 

Methyl (Z)-3-(4-nitrophenyl)-2-((phenylsulfonyl)methyl)acrylate (1j) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.25 g, yield: 69% (two steps); m.p. 154-156 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 8.25 – 8.23 (m, 2H), 7.98 (s, 1H), 7.87 – 7.85 (m, 2H), 7.68 – 7.64 (m, 

3H), 7.55 – 7.52 (m, 2H), 4.40 (s, 2H), 3.63 (s, 3H). 13C NMR (151 MHz, Chloroform-

d) δ 166.0, 148.1, 143.5, 140.0, 139.1, 134.1, 129.9, 129.2, 128.5, 124.2, 123.9, 54.9, 

52.7. The analytical data are consistent with the literature.11 

Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(m-tolyl)acrylate (1k) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.04 g, yield: 63% (two steps); m.p. 74-76 °C. 1H NMR 

(600 MHz, Chloroform-d) δ 7.90 (s, 1H), 7.84 (d, J = 8.0 Hz, 2H), 7.60 (t, J = 7.4 Hz, 

1H), 7.48 (t, J = 7.7 Hz, 2H), 7.28 – 7.23 (m, 2H), 7.19 (s, 1H), 7.16 (d, J = 7.4 Hz, 

1H), 4.49 (s, 2H), 3.60 (s, 3H), 2.34 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 

166.9, 146.5, 139.3, 138.4, 133.6, 133.6, 130.4, 129.8, 128.9, 128.6, 128.5, 126.1, 120.7, 

55.1, 52.3, 21.3. The analytical data are consistent with the literature.10 

Methyl (Z)-3-(3-methoxyphenyl)-2-((phenylsulfonyl)methyl)acrylate (1l) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.37 g, yield: 79% (two steps); m.p. 60-70 °C. 1H NMR 
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(600 MHz, Chloroform-d) δ 7.93 (s, 1H), 7.87 – 7.85 (m, 2H), 7.61 (tt, J = 7.0, 1.2 Hz, 

1H), 7.52 – 7.49 (m, 2H), 7.29 (t, J = 8.0 Hz, 1H), 7.14 (t, J = 2.1 Hz, 1H), 7.04 – 7.02 

(m, 1H), 6.93 (ddd, J = 8.3, 2.6, 0.9 Hz, 1H), 4.50 (s, 2H), 3.85 (s, 3H), 3.59 (s, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 166.8, 159.8, 146.4, 139.4, 134.9, 133.7, 129.8, 

129.0, 128.5, 121.6, 121.1, 116.1, 113.9, 55.5, 55.3, 52.4. The analytical data are 

consistent with the literature.10 

Methyl (Z)-3-(3-fluorophenyl)-2-((phenylsulfonyl)methyl)acrylate (1m) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.35 g, yield: 81% (two steps); m.p. 96-98 °C. 1H NMR 

(600 MHz, Chloroform-d) δ 7.88 (s, 1H), 7.84 (d, J = 7.7 Hz, 2H), 7.63 – 7.61 (m, 1H), 

7.50 (t, J = 7.7 Hz, 2H), 7.34 (td, J = 7.9, 5.8 Hz, 1H), 7.26 – 7.25 (m, 1H), 7.11 (dt, J 

= 9.7, 2.1 Hz, 1H), 7.06 (td, J = 8.4, 2.6 Hz, 1H), 4.45 (s, 2H), 3.62 (s, 3H). 13C NMR 

(151 MHz, Chloroform-d) δ 166.5, 162.7 (d, J = 247.6 Hz), 144.7, 139.1, 135.7 (d, J = 

7.7 Hz), 133.8, 130.4 (d, J = 8.4 Hz), 128.8 (d, J = 86.5 Hz), 124.7 (d, J = 3.1 Hz), 

122.3, 116.5 (d, J = 21.1 Hz), 115.8 (d, J = 22.5 Hz), 54.9, 52.5. TOF-HRMS Calcd. 

for C17H16FO4S [M+H+]: 335.0748, found 335.0740. 

Methyl (Z)-3-(3-bromophenyl)-2-((phenylsulfonyl)methyl)acrylate (1n) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.48 g, yield: 71% (two steps); m.p. 84-85 °C. 1H NMR 

(600 MHz, Chloroform-d) δ 7.84 – 7.82 (m, 3H), 7.65 – 7.62 (m, 1H), 7.51 – 7.47 (m, 

3H), 7.45 (d, J = 1.8 Hz, 1H), 7.42 – 7.40 (m, 1H), 7.24 (t, J = 7.9 Hz, 1H), 4.44 (s, 

2H), 3.66 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.5, 144.4, 138.9, 135.6, 

133.9, 132.5, 131.7, 130.3, 129.1, 128.5, 127.3, 122.8, 122.5, 54.8, 52.6. The analytical 

data are consistent with the literature.10 

Methyl (Z)-3-(2-fluorophenyl)-2-((phenylsulfonyl)methyl)acrylate (1o) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 
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solid; 1.12 g, yield: 67% (two steps); m.p. 134-136 °C. 1H NMR (400 MHz, 

Chloroform-d) δ 7.98 – 7.95 (m, 1H), 7.82 – 7.80 (m, 2H), 7.66 – 7.58 (m, 2H), 7.50 – 

7.46 (m, 2H), 7.38 – 7.32 (m, 1H), 7.16 (td, J = 7.5, 1.2 Hz, 1H), 7.06 – 7.01 (m, 1H), 

4.45 (s, 2H), 3.63 (s, 3H). 13C NMR (101 MHz, Chloroform-d) δ 166.3, 160.1 (d, J = 

250.8 Hz), 139.0 (d, J = 7.5 Hz), 133.8, 131.5 (d, J = 8.3 Hz), 130.0, 129.0, 128.5, 124.5 

(d, J = 3.7 Hz), 123.1, 121.7 (d, J = 13.2 Hz), 115.7 (d, J = 21.3 Hz), 55.1, 52.5. TOF-

HRMS Calcd. for C17H16FO4S [M+H+]: 335.0748, found 335.0747. 

Methyl (Z)-3-(2-bromophenyl)-2-((phenylsulfonyl)methyl)acrylate (1p) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.64 g, yield: 83% (two steps); m.p. 98-99 °C. 1H NMR (600 MHz, Chloroform-

d) δ 7.96 (s, 1H), 7.85 – 7.83 (m, 2H), 7.63 – 7.60 (m, 2H), 7.57 (dd, J = 8.0, 1.2 Hz, 

1H), 7.52 – 7.49 (m, 2H), 7.35 (td, J = 7.6, 1.2 Hz, 1H), 7.24 – 7.21 (m, 1H), 4.36 (s, 

2H), 3.62 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.3, 145.2, 139.4, 134.0, 

133.7, 132.9, 130.7, 130.1, 129.1, 128.4, 127.6, 124.0, 122.8, 54.9, 52.5. The analytical 

data are consistent with the literature.10 

Methyl (Z)-3-(3,4-dichlorophenyl)-2-((phenylsulfonyl)methyl)acrylate (1q) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.27 g, yield: 66% (two steps); m.p. 97-99 °C. 

1H NMR (600 MHz, Chloroform-d) δ 7.85 – 7.83 (m, 2H), 7.82 (s, 1H), 7.66 – 7.63 (m, 

1H), 7.53 – 7.50 (m, 2H), 7.49 (dd, J = 2.1, 0.7 Hz, 1H), 7.45 (d, J = 8.3 Hz, 1H), 7.37 

(ddd, J = 8.3, 2.1, 0.7 Hz, 1H), 4.42 (s, 2H), 3.64 (s, 3H). 13C NMR (151 MHz, 

Chloroform-d) δ 166.3, 143.4, 139.0, 134.0, 133.5, 133.1, 130.8, 130.8, 129.1, 128.5, 

128.1, 122.8, 54.9, 52.6. TOF-HRMS Calcd. for C17H15
35Cl2O4S [M+H+]: 385.0063, 

found 385.0061; TOF-HRMS Calcd. for C17H15
37Cl2O4S [M+H+]: 387.0033, found 

387.0027. 

Methyl (Z)-3-(naphthalen-2-yl)-2-((phenylsulfonyl)methyl)acrylate (1r) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 5 x 22 cm) and 
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recrystallization afforded the product as white solid; 1.54 g, 

yield: 84% (two steps); m.p. 124-126 °C. 1H NMR (600 

MHz, Chloroform-d) δ 8.10 (s, 1H), 8.04 – 8.03 (m, 1H), 7.87 – 7.86 (m, 3H), 7.84 – 

7.82 (m, 2H), 7.57 – 7.51 (m, 4H), 7.46 – 7.43 (m, 2H), 4.58 (s, 2H), 3.64 (s, 3H). 13C 

NMR (151 MHz, Chloroform-d) δ 166.9, 146.4, 139.4, 133.7, 133.5, 133.0, 131.1, 

129.5, 129.0, 128.7, 128.6, 128.5, 127.6, 127.4, 126.7, 126.0, 121.0, 55.3, 52.4. The 

analytical data are consistent with the literature.11 

Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(thiophen-2-yl)acrylate (1s) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.24 g, yield: 77% (two steps); m.p. 119-120 °C. 1H NMR (400 MHz, 

Chloroform-d) δ 8.06 (s, 1H), 7.93 – 7.90 (m, 2H), 7.63 – 7.59 (m, 1H), 7.54 – 7.49 (m, 

4H), 7.12 – 7.10 (m, 1H), 4.64 (s, 2H), 3.52 (s, 3H). 13C NMR (101 MHz, Chloroform-

d) δ 166.8, 139.4, 138.3, 136.8, 134.2, 133.8, 130.9, 129.0, 128.7, 127.8, 116.2, 56.0, 

52.3. The analytical data are consistent with the literature.10 

Methyl (Z)-3-(furan-2-yl)-2-((phenylsulfonyl)methyl)acrylate (1t) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.12 g, yield: 73% (two steps); m.p. 98-100 °C. 1H NMR (600 MHz, Chloroform-

d) δ 7.86 – 7.84 (m, 2H), 7.54 – 7.52 (m, 2H), 7.45 – 7.43 (m, 2H), 7.41 (d, J = 1.8 Hz, 

1H), 6.69 (d, J = 3.5 Hz, 1H), 6.42 (dd, J = 3.5, 1.8 Hz, 1H), 4.80 (s, 2H), 3.61 (s, 3H). 

13C NMR (151 MHz, Chloroform-d) δ 166.9, 150.1, 145.8, 139.4, 133.5, 130.7, 128.7, 

128.6, 119.0, 115.5, 112.2, 55.4, 52.4. The analytical data are consistent with the 

literature.11 

Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(pyridin-3-yl)acrylate (1u) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) afforded the product as colorless oil; 0.95 g, yield: 

60% (two steps). 1H NMR (600 MHz, Chloroform-d) δ 8.61 – 8.60 (m, 2H), 8.05 (d, J 

= 7.6 Hz, 1H), 7.91 (s, 1H), 7.86 – 7.84 (m, 2H), 7.65 – 7.62 (m, 1H), 7.53 – 7.50 (m, 
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2H), 7.37 (dd, J = 7.9, 4.8 Hz, 1H), 4.43 (s, 2H), 3.62 (s, 3H). 13C NMR (151 MHz, 

Chloroform-d) δ 166.2, 150.0, 149.8, 142.3, 139.0, 136.3, 134.0, 129.9, 129.2, 128.5, 

123.7, 123.5, 54.9, 52.6. TOF-HRMS Calcd. for C16H16NO4S [M+H+]: 318.0795, found 

318.0789. 

Methyl (Z)-4-methyl-2-((phenylsulfonyl)methyl)pent-2-enoate (1v) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 5 

x 22 cm) afforded the product as yellow oil; 0.73 g, yield: 52% (two 

steps). 1H NMR (600 MHz, Chloroform-d) δ 7.86 – 7.84 (m, 2H), 7.64 – 7.51 (m, 1H), 

7.54 – 7.51 (m, 2H), 6.89 (dt, J = 10.9, 1.3 Hz, 1H), 4.23 (s, 2H), 3.46 (s, 3H), 1.01 (d, 

J = 1.5 Hz, 3H), 1.00 (d, J = 1.5 Hz, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.2, 

157.5, 138.9, 133.7, 128.9, 128.7, 118.0, 53.9, 52.0, 29.0, 21.5. The analytical data are 

consistent with the literature.12 

Methyl (Z)-3-phenyl-2-(tosylmethyl)acrylate (3a) 

Purification by column chromatography (silica gel, PE:EA = 

3:1, 5 x 22 cm) and recrystallization afforded the product as 

white solid; 1.37 g, yield: 83% (two steps); m.p. 116-118 °C. 

1H NMR (600 MHz, Chloroform-d) δ 7.93 (s, 1H), 7.72 – 

7.70 (m, 2H), 7.47 – 7.45 (m, 2H), 7.38 – 7.36 (m, 3H), 7.27 – 7.26 (m, 3H), 4.47 (s, 

2H), 3.61 (s, 3H), 2.42 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 167.0, 146.2, 

144.7, 136.4, 133.7, 129.6, 129.2, 128.7, 128.6, 121.1, 55.1, 52.4, 21.6. The analytical 

data are consistent with the literature.10 

Methyl (Z)-2-(((4-fluorophenyl)sulfonyl)methyl)-3-phenylacrylate (3b) 

Purification by column chromatography (silica gel, PE:EA = 

3:1, 5 x 22 cm) and recrystallization afforded the product as 

white solid; 1.42 g, yield: 85% (two steps); m.p. 92-93 °C. 

1H NMR (600 MHz, Chloroform-d) δ 7.94 (s, 1H), 7.84 – 

7.82 (m, 2H), 7.45 – 7.43 (m, 2H), 7.39 – 7.37 (m, 3H), 7.15 – 7.12 (m, 2H), 4.51 (s, 

2H), 3.66 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.8, 165.9 (d, J = 256.5 Hz), 

146.4, 135.2, 133.6, 131.4 (d, J = 9.6 Hz), 129.8, 129.1, 128.8, 120.8, 116.2 (d, J = 22.6 
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Hz), 55.1, 52.1. The analytical data are consistent with the literature.10 

Methyl (Z)-2-(((4-chlorophenyl)sulfonyl)methyl)-3-phenylacrylate (3c) 

Purification by column chromatography (silica gel, PE:EA 

= 3:1, 5 x 22 cm) and recrystallization afforded the product 

as white solid; 1.37 g, yield: 78% (two steps); m.p. 96-98 °C. 

1H NMR (600 MHz, Chloroform-d) δ 7.93 (s, 1H), 7.74 – 

7.71 (m, 2H), 7.42 – 7.37 (m, 7H), 4.51 (s, 2H), 3.67 (s, 3H). 13C NMR (151 MHz, 

Chloroform-d) δ 166.8, 146.4, 140.6, 137.5, 133.5, 130.0, 129.7, 129.3, 129.0, 128.8, 

120.8, 54.9, 52.5. The analytical data are consistent with the literature.10 

(Z)-2-((methylsulfonyl)methyl)-3-phenylacrylate (3d) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.09 g, yield: 86% (two steps); m.p. 92-94 °C. 1H NMR 

(600 MHz, Chloroform-d) δ 8.13 (s, 1H), 7.60 – 7.58 (m, 2H), 7.46 – 7.40 (m, 3H), 

4.35 (s, 2H), 3.89 (s, 3H), 2.97 (s, 2H). 13C NMR (151 MHz, Chloroform-d) δ 167.2, 

147.1, 133.6, 130.1, 129.4, 129.0, 120.7, 54.2, 52.7, 42.5. The analytical data are 

consistent with the literature.13 

Methyl (Z)-2-((tert-butylsulfonyl)methyl)-3-phenylacrylate (3e) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.10 g, yield: 74% (three steps); m.p. 79-80 °C. 1H NMR (600 MHz, Chloroform-

d) δ 8.08 (s, 1H), 7.70 – 7.68 (m, 2H), 7.44 – 7.38 (m, 3H), 4.30 (s, 2H), 3.88 (s, 3H), 

1.46 (s, 9H). 13C NMR (151 MHz, Chloroform-d) δ 167.4, 146.2, 133.9, 129.7, 129.2, 

128.7, 120.1, 60.4, 52.6, 45.4, 23.3. TOF-HRMS Calcd. for C15H21O4S [M+H+]: 

297.1155, found 297.1147. 

Methyl (E)-2-(phenoxymethyl)-3-phenylacrylate (3f) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) afforded the product as pale yellow oil; 0.87 g, yield: 

65% (three steps); 1H NMR (400 MHz, Chloroform-d) δ 8.07 (s, 1H), 7.51 – 7.48 (m, 
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2H), 7.38 – 7.37 (m, 3H), 7.34 – 7.30 (m, 2H), 7.02 – 6.98 (m, 3H), 4.84 (s, 2H), 3.86 

(s, 3H). The analytical data are consistent with the literature.7 

Ethyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate (3g) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) afforded the product as colorless oil; 1.44 g, yield: 87% 

(two steps). 1H NMR (600 MHz, Chloroform-d) δ 7.93 (s, 1H), 7.86 – 7.84 (m, 2H), 

7.61 – 7.58 (m, 1H), 7.49 – 7.46 (m, 4H), 7.37 – 7.35 (m, 3H), 4.49 (s, 2H), 4.05 (q, J 

= 7.2 Hz, 2H), 1.23 (t, J = 7.2 Hz, 3H). 13C NMR (151 MHz, Chloroform-d) δ 166.4, 

146.0, 139.3, 133.7, 129.6, 129.1, 129.0, 128.7, 128.5, 121.2, 61.5, 55.0, 14.0. The 

analytical data are consistent with the literature.14 

Tert-butyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate (3h) 

Purification by column chromatography (silica gel, PE:EA = 3:1, 

5 x 22 cm) and recrystallization afforded the product as white 

solid; 1.58 g, yield: 88% (two steps); m.p. 76-78 °C. 1H NMR (400 MHz, Chloroform-

d) δ 7.86 – 7.82 (m, 3H), 7.61 – 7.56 (m, 1H), 7.49 – 7.45 (m, 2H), 7.42 – 7.38 (m, 2H), 

7.36 – 7.32 (m, 3H), 4.47 (s, 2H), 1.44 (s, 9H). 13C NMR (101 MHz, Chloroform-d) δ 

165.4, 145.3, 139.4, 133.9, 133.6, 129.3, 129.0, 129.0, 128.7, 128.5, 122.5, 81.9, 54.9, 

27.9. TOF-HRMS Calcd. for C20H23O4S [M+H+]: 359.1312, found 359.1310. 

(Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylic acid (3i) 

By recrystallization the product as white solid; 0.91 g, yield: 90%; 

m.p. 180-182 °C. 1H NMR (600 MHz, Chloroform-d) δ 8.07 (s, 

1H), 7.89 – 7.88 (m, 2H), 7.65 – 7.62 (m, 1H), 7.56 – 7.54 (m, 2H), 7.53 – 7.50 (m, 

2H), 7.42 – 7.40 (m, 3H), 4.50 (s, 2H). The analytical data are consistent with the 

literature.15 

(Z)-N,3-diphenyl-2-((phenylsulfonyl)methyl)acrylamide (3j) 

Purification by column chromatography (silica gel, PE:EA = 

3:1, 5 x 22 cm) and recrystallization afforded the product as 

white solid; 0.74 g, yield: 65% (two steps); m.p. 148-144 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 8.52 (br s, 1H), 7.87 – 7.85 (m, 2H), 7.75 – 7.74 (m, 1H), 7.59 – 7.54 
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(m, 3H), 7.46 – 7.43 (m, 4H), 7.39 – 7.33 (m, 5H), 7.15 (tt, J = 7.4, 1.1 Hz, 1H), 4.51 

(s, 2H). 13C NMR (151 MHz, Chloroform-d) δ 165.7, 142.4, 138.6, 137.9, 134.1, 133.8, 

129.3, 129.3, 129.0, 128.8, 128.7, 128.2, 125.9, 124.6, 120.1, 55.8. TOF-HRMS Calcd. 

for C22H20NO3S [M+H+]: 378.1158, found 378.1149. 

Methyl (E)-2-methyl-3-phenylacrylate (3k) 

Purification by column chromatography (silica gel, PE:EA = 

10:1, 5 x 22 cm) afforded the product as colorless oil; 0.87 g, 

yield: 99%; 1H NMR (600 MHz, Chloroform-d) δ 7.70 (s, 1H), 7.40 (d, J = 4.3 Hz, 4H), 

7.34 – 7.31 (m, 1H), 3.82 (s, 3H), 2.13 (d, J = 1.5 Hz, 3H). The analytical data are 

consistent with the literature.9 

4. General procedure for asymmetric hydrogenation of 1 and 3 

General procedure: A stock solution was made by mixing 1.0 mol % 

[Rh(COD)Cl]2 with 2.2 mol % (R,R)-f-spiroPhos in solvent (MeOH) at room 

temperature for 20 min in a nitrogen-filled glovebox. An aliquot of the catalyst solution 

(2.0 mL, 0.0025 mmol) was transferred by syringe into the vials charged with different 

substrates (0.125 mmol for each). The vials were subsequently transferred into which 

hydrogen gas was charged. The reaction was then stirred under H2 (10 atm) at 90 ℃ for 

48 h. The hydrogen gas was released slowly and carefully. The solution was passed 

through a short column of silica gel to remove the metal complex. The conversion of 

products were determined by GC or 1H NMR analysis. The crude products were 

concentrated and purified by flash column chromatography and the ee values were 

determined by HPLC, SFC analysis on a chiral stationary phase. 

Gram scale experiment: A stock solution was made by mixing 1.0 mol % 

[Rh(COD)Cl]2 with 2.2 mol % (R,R)-f-spiroPhos in solvent (MeOH) at room 

temperature for 20 min in a nitrogen-filled glovebox. An aliquot of the catalyst solution 

(0.064 mmol) was transferred by syringe into the vials charged with substrates 1a (3.2 

mmol). The vials were subsequently transferred into which hydrogen gas was charged. 

The reaction was then stirred under H2 (10 atm) at 90 ℃ for 48 h. The hydrogen gas 

was released slowly and carefully. The solution was passed through a short column of 
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silica gel to remove the metal complex. The solid was washed with CH2Cl2, and filtered 

to give the product 2a as a white solid (0.99 g, 97% yield) with 96% ee determined by 

HPLC with a chiral column. 

A stock solution was made by mixing 1.0 mol % [Rh(COD)Cl]2 with 2.2 mol % 

(R,R)-f-spiroPhos in solvent (MeOH) at room temperature for 20 min in a nitrogen-

filled glovebox. An aliquot of the catalyst solution (0.0035 mmol) was transferred by 

syringe into the vials charged with substrates 3e (3.5 mmol). The vials were 

subsequently transferred into which hydrogen gas was charged. The reaction was then 

stirred under H2 (80 atm) at 90 ℃ for 5 d. The hydrogen gas was released slowly and 

carefully. The solution was passed through a short column of silica gel to remove the 

metal complex. The solid was washed with CH2Cl2, and filtered to give the product 4e 

as a white solid (1.00 g, 96% yield) with 97% ee determined by SFC with a chiral 

column. 

Deuteration experiment: A stock solution was made by mixing 1.0 mol % 

[Rh(COD)Cl]2 with 2.2 mol % (R,R)-f-spiroPhos in solvent (MeOH) at room 

temperature for 20 min in a nitrogen-filled glovebox. An aliquot of the catalyst solution 

(2.0 mL, 0.0025 mmol) was transferred by syringe into the vials charged with substrates 

1a (0.125 mmol). The vials were subsequently transferred into which D2 gas was 

charged. The reaction was then stirred under D2 (10 atm) at 90 ℃ for 48 h. The 

hydrogen gas was released slowly and carefully. The solution was passed through a 

short column of silica gel to remove the metal complex. The product was analyzed by 

1H NMR analysis. 2a-D-1: 1H NMR (600 MHz, Chloroform-d) δ 7.85 – 7.83 (m, 2H), 

7.66 – 7.63 (m, 1H), 7.55 – 7.52 (m, 2H), 7.26 – 7.20 (m, 3H), 7.05 – 7.04 (m, 2H), 

3.65 – 3.61 (m, 1H), 3.53 (m, 3H), 3.13 – 3.10(m, 1H), 2.85 – 2.81 (m, 1H). 

A stock solution was made by mixing 1.0 mol % [Rh(COD)Cl]2 with 2.2 mol % 

(R,R)-f-spiroPhos in solvent (CD3OD) at room temperature for 20 min in a nitrogen-

filled glovebox. An aliquot of the catalyst solution (2.0 mL, 0.0025 mmol) was 

transferred by syringe into the vials charged with substrates 1a (0.125 mmol). The vials 

were subsequently transferred into which H2 gas was charged. The reaction was then 
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stirred under H2 (10 atm) at 90 ℃ for 48 h. The hydrogen gas was released slowly and 

carefully. The solution was passed through a short column of silica gel to remove the 

metal complex. The product was analyzed by 1H NMR analysis. 2a-D-2: 1H NMR (400 

MHz, Chloroform-d) δ 7.85 – 7.83 (m, 2H), 7.64 (t, J = 7.4 Hz, 1H), 7.53 (t, J = 7.6 Hz, 

2H), 7.26 – 7.19 (m, 3H), 7.06 – 7.04 (m, 2H), 3.64 (dd, J = 14.2, 9.2 Hz, 1H), 3.53 (s, 

3H), 3.23 – 3.09 (m, 2H), 3.03 (dd, J = 13.7, 6.9 Hz, 1H), 2.83 (dd, J = 13.7, 7.8 Hz, 

1H). 

5. NMR, HPLC or SFC and HPLC, optical rotation and HRMS data of compounds 

2 and 4  

Methyl 2-benzyl-3-(phenylsulfonyl)propanoate (2a) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as white solid; 39.4 mg, yield: 99%; 

98% ee; HPLC condition: Lux 5u Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 

mL/min, 210 nm; tR = 12.0 min (major), tR = 14.7 min (minor); m.p. 102-104 °C. 1H 

NMR (600 MHz, Chloroform-d) δ 7.84 – 7.83 (m, 2H), 7.66 – 7.63 (m, 1H), 7.55 – 

7.52 (m, 2H), 7.26 – 7.20 (m, 3H), 7.05 – 7.04 (m, 2H), 3.66 – 3.62 (m, 1H), 3.53 (m, 

3H), 3.21 – 3.17 (m, 1H), 3.11 (ddd, J = 14.4, 3.4, 1.2 Hz, 1H), 3.03 (dd, J = 13.7, 7.0 

Hz, 1H), 2.82 (dd, J = 13.7, 7.9 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) δ 172.8, 

138.8, 136.5, 133.8, 129.2, 128.8, 128.7, 128.7, 128.1, 127.1, 56.2, 52.1, 41.7, 38.0. 

TOF-HRMS Calcd. for C17H19O4S [M+H+]: 319.0999, found 319.0994. 

Methyl 2-(4-methylbenzyl)-3-(phenylsulfonyl)propanoate (2b) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as pale yellow solid; 40.7 

mg, yield: 98%; 97% ee; [α]D
30 = + 10.7 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 5u 

Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 mL/min, 210 nm; tR = 13.9 min (major), 

tR = 16.9 min (minor); m.p. 67-68 °C. 1H NMR (600 MHz, Chloroform-d) δ 7.84 (d, J 

= 7.8 Hz, 2H), 7.64 (t, J = 7.3 Hz, 1H), 7.53 (t, J = 7.8 Hz, 2H), 7.05 (d, J = 7.8 Hz, 

2H), 6.93 (d, J = 7.6 Hz, 2H), 3.62 (dd, J = 14.2, 9.2 Hz, 1H), 3.54 (s, 3H), 3.19 – 3.15 

(m, 1H), 3.11 (dd, J = 14.0, 3.4 Hz, 1H), 2.99 (dd, J = 13.8, 6.8 Hz, 1H), 2.78 (dd, J = 
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13.8, 8.1 Hz, 1H), 2.30 (s, 3H). 13C NMR (101 MHz, Chloroform-d) δ 172.9, 138.9, 

136.7, 133.8, 133.3, 129.4, 129.2, 128.7, 128.1, 56.2, 52.1, 41.8, 37.6, 21.0. TOF-

HRMS Calcd. for C18H21O4S [M+H+]: 333.1155, found 333.1150. 

Methyl 2-(4-methoxybenzyl)-3-(phenylsulfonyl)propanoate (2c) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as pale yellow oil; 43.1 

mg, yield: 99%; 92% ee; [α]D
30 = + 16.2 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 5u 

Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 mL/min, 210 nm; tR = 19.2 min (major), 

tR = 24.3 min (minor). 1H NMR (600 MHz, Chloroform-d) δ 7.84 – 7.82 (m, 2H), 7.64 

– 7.61 (m, 1H), 7.52 (t, J = 7.7 Hz, 2H), 6.96 – 6.94 (m, 2H), 6.78 – 6.76 (m, 2H), 3.76 

(s, 3H), 3.61 (dd, J = 14.1, 9.0 Hz, 1H), 3.52 (s, 3H), 3.18 – 3.08 (m, 2H), 2.96 (dd, J = 

13.8, 6.9 Hz, 1H), 2.76 (dd, J = 13.9, 7.7 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) 

δ 172.9, 158.6, 138.8, 133.7, 129.8, 129.2, 128.4, 128.1, 114.0, 56.1, 55.1, 52.1, 41.9, 

37.1. TOF-HRMS Calcd. for C18H21O5S [M+H+]: 349.1104, found 349.1101. 

Methyl 2-(4-(benzyloxy)benzyl)-3-(phenylsulfonyl)propanoate (2d) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 51.5 mg, 

yield: 97%; 92% ee; [α]D
30 = + 11.7 (c = 1.0, CH2Cl2); SFC condition: Lux 5u Amylose-

2 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 230 nm; tR = 5.7 min (major), tR = 

7.4 min (minor); m.p. 98-99 °C. 1H NMR (600 MHz, Chloroform-d) δ 7.85 – 7.83 (m, 

2H), 7.64 (t, J = 7.6 Hz, 1H), 7.53 (t, J = 7.7 Hz, 2H), 7.43 (d, J = 6.9 Hz, 2H), 7.39 (t, 

J = 7.5 Hz, 2H), 7.35 – 7.32 (m, 1H), 6.97 – 6.96 (m, 2H), 6.87 – 6.85 (m, 2H), 5.03 (s, 

2H), 3.62 (dd, J = 14.1, 9.0 Hz, 1H), 3.53 (s, 3H), 3.18 – 3.10 (m, 1H), 2.97 (dd, J = 

13.9, 6.8 Hz, 1H), 2.77 (dd, J = 13.9, 7.7 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) 

δ 172.9, 157.8, 138.9, 136.9, 133.8, 129.9, 129.2, 128.7, 128.6, 128.1, 128.0, 127.4, 

115.1, 70.0, 56.2, 52.2, 41.9, 37.2. TOF-HRMS Calcd. for C24H25O5S [M+H+]: 

425.1417, found 425.1417. 

4-(3-Methoxy-3-oxo-2-((phenylsulfonyl)methyl)propyl)phenyl benzoate (2e) 
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Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as yellow solid; 52.6 

mg, yield: 96%; 96% ee; [α]D
30 = + 8.4 (c = 1.0, CH2Cl2); 

SFC condition: Lux 5u Cellulose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 

210 nm; tR = 6.3 min (major), tR = 6.9 min (minor); m.p. 156-158 °C. 1H NMR (400 

MHz, Chloroform-d) δ 8.20 – 8.18 (m, 2H), 7.88 – 7.85 (m, 2H), 7.68 – 7.62 (m, 2H), 

7.58 – 7.49 (m, 4H), 7.13 – 7.11 (m, 4H), 3.65 (dd, J = 14.0, 8.7 Hz, 1H), 3.56 (s, 3H), 

3.25 – 3.13 (m, 2H), 3.06 (dd, J = 13.8, 7.1 Hz, 1H), 2.90 (dd, J = 13.8, 7.5 Hz, 1H). 

13C NMR (101 MHz, Chloroform-d) δ 172.7, 165.0, 150.0, 138.8, 134.2, 133.9, 133.6, 

130.1, 129.9, 129.4, 129.3, 128.6, 128.1, 122.0, 56.2, 52.3, 41.7, 37.3. TOF-HRMS 

Calcd. for C24H23O6S [M+H+]: 439.1210, found 439.1207. 

4-(3-Methoxy-3-oxo-2-((phenylsulfonyl)methyl)propyl)phenyl 4-methoxybenzoate 

(2f) 

Purification by flash column 

chromatography (silica gel, PE:EA = 3:1) 

afforded the product as yellow solid; 56.2 mg, 

yield: 96%; 92% ee; [α]D
30 = + 9.6 (c = 1.0, 

CH2Cl2); SFC condition: Lux 5u Amylose-1 (250 × 4.60 mm), CO2:MeOH = 70:30, 3 

mL/min, 210 nm; tR = 9.8 min (minor), tR = 11.3 min (major); m.p. 120-121 °C. 1H 

NMR (600 MHz, Chloroform-d) δ 8.15 – 8.13 (m, 2H), 7.87 – 7.85 (m, 2H), 7.67 – 

7.64 (m, 1H), 7.57 – 7.54 (m, 2H), 7.11 – 7.09 (m, 4H), 7.00 – 6.97 (m, 2H), 3.90 (s, 

3H), 3.65 (dd, J = 14.3, 8.9 Hz, 1H), 3.56 (s, 3H), 3.23 – 3.19 (m, 1H), 3.15 (dd, J = 

14.3, 3.7 Hz, 1H), 3.05 (dd, J = 13.8, 7.2 Hz, 1H), 2.89 (dd, J = 13.8, 7.6 Hz, 1H). 13C 

NMR (151 MHz, Chloroform-d) δ 172.8, 164.8, 163.9, 150.1, 138.8, 134.0, 133.9, 

132.3, 129.9, 129.3, 128.2, 122.1, 121.7, 113.9, 56.2, 55.5, 52.3, 41.7, 37.3.TOF-HRMS 

Calcd. for C25H25O7S [M+H+]: 469.1316, found 469.1310. 

Methyl 2-(4-(((benzyloxy)carbonyl)oxy)benzyl)-3-(phenylsulfonyl)propanoate (2g) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as yellow solid; 56.8 
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mg, yield: 97%; 93% ee; [α]D
30 = + 4.5 (c = 1.0, CH2Cl2); SFC condition: Lux 5u 

Cellulose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 6.7 min 

(major), tR = 7.3 min (minor); m.p. 90-92 °C. 1H NMR (400 MHz, Chloroform-d) δ 

7.87 – 7.81 (m, 2H), 7.68 – 7.60 (m, 1H), 7.55 – 7.51 (m, 2H), 7.45 – 7.36 (m, 5H), 

7.11 – 7.03 (m, 4H), 5.26 (s, 2H), 3.66 – 3.60 (m, 1H), 3.53 (s, 3H), 3.21 – 3.10 (m, 

2H), 3.01 (dd, J = 13.8, 7.1 Hz, 1H), 2.86 (dd, J = 13.8, 7.4 Hz, 1H). 13C NMR (101 

MHz, Chloroform-d) δ 172.6, 153.4, 150.1, 138.7, 134.6, 134.3, 133.8, 129.8, 129.2, 

128.7, 128.6, 128.4, 128.0, 121.2, 70.3, 56.1, 52.2, 41.6, 37.1. TOF-HRMS Calcd. for 

C25H25O7S [M+H+]: 469.1316, found 469.1314. 

Methyl 2-(4-hydroxybenzyl)-3-(phenylsulfonyl)propanoate (2h) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 39.7 mg, 

yield: 95%; 92% ee; [α]D
30 = + 5.9 (c = 1.0, CH2Cl2); HPLC condition: Lux 5u 

Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 mL/min, 210 nm; tR = 8.3 min (major), 

tR = 9.5 min (minor); m.p. 136-138 °C. 1H NMR (600 MHz, Chloroform-d) δ 7.84 – 

7.82 (m, 2H), 7.64 (t, J = 7.7 Hz, 1H), 7.53 (t, J = 7.7 Hz, 2H), 6.90 – 6.89 (m, 2H), 

6.70 – 6.69 (m, 2H), 3.61 (dd, J = 14.0, 9.0 Hz, 1H), 3.52 (s, 3H), 3.16 – 3.09 (m, 2H), 

2.95 (dd, J = 13.9, 6.8 Hz, 1H), 2.75 (dd, J = 13.9, 7.6 Hz, 1H). 13C NMR (151 MHz, 

Chloroform-d) δ 173.1, 154.8, 138.8, 133.9, 130.1, 129.3, 128.4, 128.2, 115.6, 56.2, 

52.2, 41.9, 37.2. TOF-HRMS Calcd. for C17H19O5S [M+H+]: 335.0948, found 335.0942. 

(S)-Methyl 2-(4-bromobenzyl)-3-(phenylsulfonyl)propanoate (2i) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 48.2 mg, 

yield: 97%; 99% ee; [α]D
30 = + 11.0 (c = 1.0, CH2Cl2);

 HPLC 

condition: Lux 5u Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 mL/min, 210 nm; 

tR = 18.4 min (major), tR = 22.9 min (minor); m.p. 88-90 °C. 1H NMR (600 MHz, 

Chloroform-d) δ 7.86 – 7.84 (m, 2H), 7.68 – 7.65 (m, 1H), 7.56 – 7.53 (m, 2H), 7.39 – 

7.36 (m, 2H), 6.96 – 6.93 (m, 2H), 3.61 (dd, J = 14.3, 8.7 Hz, 1H), 3.54 (s, 3H), 3.20 – 

3.16 (m, 1H), 3.09 (dd, J = 14.3, 4.0 Hz, 1H), 2.99 (dd, J = 13.9, 7.3 Hz, 1H), 2.84 (dd, 
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J = 13.9, 7.4 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) δ 172.6, 138.8, 135.6, 133.9, 

131.8, 130.6, 129.3, 128.1, 121.1, 56.2, 52.3, 41.5, 37.3. TOF-HRMS Calcd. for 

C17H18
79BrO4S [M+H+]: 397.0104, found 397.0103; TOF-HRMS Calcd. for 

C17H18
81BrO4S [M+H+]: 399.0090, found 399.0083. 

Methyl 2-(4-nitrobenzyl)-3-(phenylsulfonyl)propanoate (2j) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as yellow solid; 41.8 

mg, yield: 92%; 98% ee; [α]D
30 = + 22.8 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 5u 

Cellulose-2 (250 × 4.60 mm), ipa:hex = 30:70, 1 mL/min, 210 nm; tR = 54.2 min (major), 

tR = 63.4 min (minor); m.p. 116-118 °C. 1H NMR (600 MHz, Chloroform-d) δ 7.84 – 

7.82 (m, 2H), 7.65 – 7.62 (m, 1H), 7.54 – 7.51 (m, 2H), 6.82 – 6.81 (m, 2H), 6.57 – 

6.56 (m, 2H), 3.60 (dd, J = 15.0, 10.1 Hz, 1H), 3.52 (s, 3H), 3.13 – 3.08 (m, 2H), 2.91 

(dd, J = 13.9, 6.6 Hz, 1H), 2.69 (dd, J = 13.9, 7.8 Hz, 1H). 13C NMR (101 MHz, 

Chloroform-d) δ 173.1, 145.3, 138.8, 133.8, 129.7, 129.2, 128.1, 126.1, 115.3, 56.1, 

52.1, 41.9, 37.3. TOF-HRMS Calcd. for C17H18NO6S [M+H+]: 364.0849, found 

364.0842. 

Methyl 2-(3-methylbenzyl)-3-(phenylsulfonyl)propanoate (2k) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 40.7 mg, yield: 98%; 

98% ee; [α]D
30 = + 1.3 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 

5u Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 mL/min, 210 nm; tR = 13.3 min 

(major), tR = 16.5 min (minor). 1H NMR (400 MHz, Chloroform-d) δ 7.83 (d, J = 7.6 

Hz, 2H), 7.64 (t, J = 7.4 Hz, 1H), 7.53 (t, J = 7.5 Hz, 2H), 7.13 (t, J = 7.5 Hz, 1H), 7.02 

(d, J = 7.6 Hz, 1H), 6.83 (d, J = 8.7 Hz, 2H), 3.63 (dd, J = 14.0, 9.2 Hz, 1H), 3.54 (s, 

3H), 3.19 – 3.10 (m, 2H), 2.99 (dd, J = 13.6, 6.5 Hz, 1H), 2.76 (dd, J = 13.7, 8.0 Hz, 

1H), 2.28 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 172.9, 138.8, 138.3, 136.4, 

133.7, 129.6, 129.2, 128.5, 128.1, 127.8, 125.8, 56.1, 52.1, 41.8, 37.9, 21.3. TOF-

HRMS Calcd. for C18H21O4S [M+H+]: 333.1155, found 333.1147. 

Methyl 2-(3-methoxybenzyl)-3-(phenylsulfonyl)propanoate (2l) 
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Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 41.4 mg, yield: 95%; 

95% ee; [α]D
30 = - 3.4 (c = 1.0, CH2Cl2); SFC condition: Lux 5u 

Amylose-2 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 4.6 min 

(minor), tR = 4.9 min (major). 1H NMR (600 MHz, Chloroform-d) δ 7.84 – 7.82 (m, 

2H), 7.64 (td, J = 7.4, 1.3 Hz, 1H), 7.54 – 7.52 (m, 2H), 7.17 – 7.14 (m, 1H), 6.76 – 

6.75 (m, 1H), 6.62 (d, J = 7.5 Hz, 1H), 6.59 – 6.58 (m, 1H), 3.75 (s, 3H), 3.63 (dd, J = 

14.6, 9.4 Hz, 1H), 3.55 (s, 3H), 3.20 – 3.15 (m, 1H), 3.14 – 3.11 (m, 1H), 3.01 (dd, J = 

13.8, 6.8 Hz, 1H), 2.80 – 2.77 (m, 1H). 13C NMR (151 MHz, Chloroform-d) δ 172.8, 

159.8, 138.0, 133.8, 129.7, 129.2, 128.1, 121.1, 114.4, 112.5, 56.1, 55.1, 52.2, 41.6, 

37.9. TOF-HRMS Calcd. for C18H21O5S [M+H+]: 349.1104, found 349.1102. 

Methyl 2-(3-fluorobenzyl)-3-(phenylsulfonyl)propanoate (2m) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow solid; 40.8 mg, yield: 97%; 

99.2% ee; [α]D
30 = + 2.7 (c = 1.0, CH2Cl2); SFC condition: Lux 

5u Amylose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 2.8 min 

(minor), tR = 3.6 min (major); m.p. 70-72 °C. 1H NMR (400 MHz, Chloroform-d) δ 

7.85 (d, J = 7.7 Hz, 2H), 7.65 (t, J = 7.4 Hz, 1H), 7.54 (t, J = 7.6 Hz, 2H), 7.24 – 7.19 

(m, 1H), 6.91 (td, J = 8.5, 2.5 Hz, 1H), 6.85 (d, J = 7.6 Hz, 1H), 6.75 (d, J = 9.6 Hz, 

1H), 3.62 (dd, J = 14.2, 8.7 Hz, 1H), 3.54 (s, 3H), 3.21 – 3.15 (m, 1H), 3.13 – 3.08 (m, 

1H), 3.02 (dd, J = 13.8, 7.1 Hz, 1H), 2.86 (dd, J = 13.8, 7.5 Hz, 1H). 13C NMR (151 

MHz, Chloroform-d) δ 172.5, 162.7 (d, J = 246.9 Hz), 139.0 (d, J = 7.3 Hz), 138.6, 

133.9, 130.2 (d, J = 8.4 Hz), 129.3, 128.1, 124.6 (d, J = 2.9 Hz), 115.7 (d, J = 21.1 Hz), 

114.1 (d, J = 20.9 Hz), 56.1, 52.2, 41.5, 37.5. TOF-HRMS Calcd. for C17H18FO4S 

[M+H+]: 337.0904, found 337.0896. 

Methyl 2-(3-bromobenzyl)-3-(phenylsulfonyl)propanoate (2n) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 47.7 mg, yield: 96%; 

99.8% ee; [α]D
30 = +3.3 (c = 1.0, CH2Cl2); SFC condition: Lux 



S23 

 

5u Amylose-2 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR =5.4 min 

(minor), tR = 6.2 min (major). 1H NMR (600 MHz, Chloroform-d) δ 7.86 – 7.84 (m, 

2H), 7.67 – 7.65 (m, 1H), 7.57 – 7.54 (m, 2H), 7.35 (ddd, J = 8.0, 2.0, 1.0 Hz, 1H), 7.20 

(t, J = 1.8 Hz, 1H), 7.13 (t, J = 7.8 Hz, 1H), 7.00 (dt, J = 7.7, 1.3 Hz, 1H), 3.62 (dd, J = 

14.3, 8.8 Hz, 1H), 3.54 (s, 3H), 3.19 – 3.14 (m, 1H), 3.10 (dd, J = 14.3, 4.0 Hz, 1H), 

2.99 (dd, J = 13.8, 7.3 Hz, 1H), 2.83 (dd, J = 13.8, 7.4 Hz, 1H). 13C NMR (151 MHz, 

Chloroform-d) δ 172.5, 138.9, 138.7, 134.0, 131.9, 130.3, 130.2, 129.3, 128.1, 127.5, 

122.7, 56.2, 52.3, 41.6, 37.4. TOF-HRMS Calcd. for C17H18
79BrO4S [M+H+]: 397.0104, 

found 397.0103; TOF-HRMS Calcd. for C17H18
81BrO4S [M+H+]: 399.0090, found 

399.0083. 

Methyl 2-(2-fluorobenzyl)-3-(phenylsulfonyl)propanoate (2o) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 40.8 mg, yield: 97%; 

96% ee; [α]D
30 = + 5.2 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Amylose-1 (250 × 

4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 4.2 min (minor), tR = 6.4 min 

(major).  1H NMR (400 MHz, Chloroform-d) δ 7.87 – 7.82 (m, 2H), 7.66 – 7.62 (m, 

1H), 7.55 – 7.51 (m, 2H), 7.21 (dddd, J = 9.0, 7.2, 5.1, 2.3 Hz, 1H), 7.08 – 7.03 (m, 

2H), 7.01 – 6.97 (m, 1H), 3.67 (ddd, J = 14.0, 9.4, 4.6 Hz, 1H), 3.51 (s, 3H), 3.26 – 

3.19 (m, 1H), 3.13 (dd, J = 14.2, 3.4 Hz, 1H), 2.97 – 2.94 (m, 2H). 13C NMR (101 MHz, 

Chloroform-d) δ 172.6, 161.0 (d, J = 246.0 Hz), 138.7, 133.8, 131.1 (d, J = 4.3 Hz), 

129.2, 129.1 (d, J = 8.2 Hz), 128.1, 124.2 (d, J = 3.8 Hz), 123.5 (d, J = 15.6 Hz), 115.5 

(d, J = 21.9 Hz). TOF-HRMS Calcd. for C17H18FO4S [M+H+]: 337.0904, found 

337.0901. 

Methyl 2-(2-bromobenzyl)-3-(phenylsulfonyl)propanoate (2p) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 45.7 mg, yield: 92%; 

97% ee; [α]D
30 = + 8.8 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Amylose-2 (250 × 

4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 5.7 min (minor), tR = 6.3 min 

(major). 1H NMR (600 MHz, Chloroform-d) δ 7.85 – 7.83 (m, 2H), 7.65 – 7.63 (m, 1H), 
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7.54 – 7.51 (m, 2H), 7.47 (d, J = 1.3 Hz, 1H), 7.20 (td, J = 7.5, 1.3 Hz, 1H), 7.08 (ddd, 

J = 15.5, 7.7, 1.7 Hz, 2H), 3.74 (dd, J = 14.4, 10.2 Hz, 1H), 3.51 (s, 3H), 3.31 – 3.26 

(m, 1H), 3.14 (dd, J = 14.4, 2.7 Hz, 1H), 3.04 (dd, J = 13.7, 7.8 Hz, 1H), 2.94 (dd, J = 

13.7, 7.9 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) δ 172.7, 138.6, 136.1, 133.8, 

133.2, 131.0, 129.2, 128.9, 128.2, 127.6, 124.5, 56.5, 52.2, 40.3, 38.4. TOF-HRMS 

Calcd. for C17H18
79BrO4S [M+H+]: 397.0104, found 397.0103; TOF-HRMS Calcd. for 

C17H18
81BrO4S [M+H+]: 399.0090, found 399.0083. 

Methyl 2-(3,4-dichlorobenzyl)-3-(phenylsulfonyl)propanoate (2q) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 45.5 mg, 

yield: 94%; 99.9% ee; [α]D
30 = + 13.6 (c = 1.0, CH2Cl2); SFC 

condition: Lux 5u Amylose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 

nm; tR = 5.9 min (minor), tR = 7.9 min (major); m.p. 92-94 °C. 1H NMR (400 MHz, 

Chloroform-d) δ 7.87 – 7.84 (m, 2H), 7.69 – 7.65 (m, 1H), 7.58 – 7.54 (m, 2H), 7.32 

(d, J = 8.2 Hz, 1H), 7.16 (d, J = 2.1 Hz, 1H), 6.93 (dd, J = 8.2, 2.2 Hz, 1H), 3.61 (dd, J 

= 14.1, 8.2 Hz, 1H), 3.55 (s, 3H), 3.20 – 3.14 (m, 1H), 3.10 (dd, J = 14.1, 4.3 Hz, 1H), 

2.98 (dd, J = 13.8, 7.4 Hz, 1H), 2.86 (dd, J = 13.8, 7.1 Hz, 1H). 13C NMR (101 MHz, 

Chloroform-d) δ 172.3, 138.6, 136.9, 134.1, 132.6, 131.3, 130.8, 130.6, 129.3, 128.3, 

128.1, 56.1, 52.4, 41.4, 36.8. TOF-HRMS Calcd. for C17H17
35Cl2O4S [M+H+]: 

387.0219, found 387.0215; TOF-HRMS Calcd. for C17H17
37Cl2O4S [M+H+]: 389.0189, 

found 389.0181. 

Methyl 3-(naphthalen-2-yl)-2-((phenylsulfonyl)methyl)propanoate (2r) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 43.3 mg, 

yield: 94%; 94% ee; [α]D
30 = + 10.5 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 5u 

Cellulose-2 (250 × 4.60 mm), ipa:hex = 50:50, 1 mL/min, 210 nm; tR = 20.2 min (major), 

tR = 23.7 min (minor); m.p. 98-100 °C. 1H NMR (400 MHz, Chloroform-d) δ 7.83 – 

7.79 (m, 3H), 7.75 – 7.72 (m, 1H), 7.63 – 7.59 (m, 1H), 7.51 – 7.45 (m, 5H), 7.17 (dd, 

J = 8.4, 1.8 Hz, 1H), 3.69 (dd, J = 14.3, 9.2 Hz, 1H), 3.54 (s, 3H), 3.34 – 3.27 (m, 1H), 
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3.23 – 3.15 (m, 2H), 2.99 (dd, J = 13.6, 7.9 Hz, 1H). 13C NMR (151 MHz, Chloroform-

d) δ 172.9, 138.8, 134.0, 133.8, 133.3, 132.4, 129.2, 128.5, 128.1, 127.7, 127.6, 127.5, 

126.7, 126.2, 125.8, 56.2, 52.2, 41.7, 38.1. TOF-HRMS Calcd. for C21H21O4S [M+H+]: 

369.1155, found 369.1154. 

Methyl 3-(phenylsulfonyl)-2-(thiophen-2-ylmethyl)propanoate (2s) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 38.9 mg, yield: 96%; 

99.9% ee; [α]D
30 = - 3.4 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 5u Cellulose-2 (250 × 

4.60 mm), ipa:hex = 20:80, 1 mL/min, 210 nm; tR = 36.2 min (major), tR = 39.8 min 

(minor). 1H NMR (600 MHz, Chloroform-d) δ 7.88 – 7.87 (m, 2H), 7.67 – 7.64 (m, 

1H), 7.55 (t, J = 7.8 Hz, 2H), 7.14 (dd, J = 5.1, 1.2 Hz, 1H), 6.89 (dd, J = 5.1, 3.4 Hz, 

1H), 6.77 (dd, J = 3.5, 1.1 Hz, 1H), 3.64 – 3.60 (m, 4H), 3.30 – 3.27 (m, 1H), 3.25 – 

3.20 (m, 1H), 3.19 – 3.15 (m, 3H). 13C NMR (151 MHz, Chloroform-d) δ 172.3, 138.9, 

138.3, 133.9, 129.3, 128.1, 127.0, 126.7, 124.8, 55.7, 52.4, 41.8, 31.6. TOF-HRMS 

Calcd. for C15H17O4S2 [M+H+]: 325.0563, found 325.0556. 

Methyl 3-(furan-2-yl)-2-((phenylsulfonyl)methyl)propanoate (2t) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as white solid; 37.4 mg, yield: 97%; 

99.9% ee; [α]D
30 = - 6.2 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Cellulose-2 (250 × 

4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 4.1 min (major), tR = 5.0 min 

(minor). 1H NMR (600 MHz, Chloroform-d) δ 7.88 – 7.86 (m, 2H), 7.67 – 7.64 (m, 

1H), 7.55 (t, J = 7.8 Hz, 2H), 7.25 – 7.24 (m, 1H), 6.24 (dd, J = 3.2, 1.9 Hz, 1H), 6.03 

(dd, J = 3.2, 0.9 Hz, 1H), 3.66 (dd, J = 14.4, 8.4 Hz, 1H), 3.59 (s, 3H), 3.27 – 3.23 (m, 

1H), 3.18 (dd, J = 14.4, 4.2 Hz, 1H), 3.05 (dd, J = 15.1, 6.2 Hz, 1H), 2.98 – 2.94 (m, 

1H). 13C NMR (151 MHz, Chloroform-d) δ 172.4, 150.4, 142.1, 138.8, 133.9, 129.3, 

128.1, 110.2, 107.8, 56.0, 52.4, 39.4, 30.2. TOF-HRMS Calcd. for C15H17O5S [M+H+]: 

309.0791, found 309.0789. 

Methyl 3-(phenylsulfonyl)-2-(pyridin-3-ylmethyl)propanoate (2u) 

Purification by flash column chromatography (silica gel, PE:EA = 3:1) afforded the 
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product as pale yellow solid; 37.9 mg, yield: 95%; 98% ee; [α]D
30 

= + 10.6 (c = 1.0, CH2Cl2);
 HPLC condition: Lux 5u Cellulose-

2 (250 × 4.60 mm), ipa:hex = 20:80, 1 mL/min, 210 nm; tR = 23.9 min (major), tR = 

26.0 min (minor); m.p. 68-70 °C. 1H NMR (400 MHz, Chloroform-d) δ 8.48 (s, 1H), 

8.35 (s, 1H), 7.88 – 7.83 (m, 2H), 7.67 – 7.63 (m, 1H), 7.57 – 7.52 (m, 2H), 7.48 (d, J 

= 7.7 Hz, 1H), 7.24 (dt, J = 8.8, 5.1 Hz, 1H), 3.61 (dd, J = 14.1, 8.1 Hz, 1H), 3.51 (s, 

3H), 3.26 – 3.19 (m, 1H), 3.12 (dd, J = 14.2, 4.6 Hz, 1H), 2.99 (qd, J = 14.0, 7.3 Hz, 

2H). 13C NMR (101 MHz, Chloroform-d) δ 172.2, 149.7, 148.1, 138.7, 136.9, 134.1, 

132.6, 129.4, 128.1, 123.7, 56.3, 52.4, 41.3, 34.8. TOF-HRMS Calcd. for C16H18NO4S 

[M+H+]: 320.0951, found 320.0947. 

Methyl 4-methyl-2-((phenylsulfonyl)methyl)pentanoate (2v) 

Purification by flash column chromatography (silica gel, PE:EA = 

3:1) afforded the product as yellow oil; 5.3 mg, yield: 15%; 95% 

ee; [α]D
30 = - 32.9 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Amylose-1 (250 × 4.60 

mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 3.3 min (minor), tR = 3.8 min 

(major). 1H NMR (600 MHz, Chloroform-d) δ 7.91 – 7.89 (m, 2H), 7.67 – 7.64 (m, 1H), 

7.58 – 7.55 (m, 2H), 3.64 (dd, J = 14.3, 10.0 Hz, 1H), 3.57 (s, 3H), 3.08 (dd, J = 14.3, 

2.9 Hz, 1H), 2.99 – 2.95 (m, 1H), 1.55 (ddd, J = 13.1, 8.6, 6.2 Hz, 1H), 1.51 – 1.45 (m, 

1H), 1.32 (ddd, J = 13.2, 7.8, 6.6 Hz, 1H), 0.88 (d, J = 6.5 Hz, 3H), 0.82 (d, J = 6.5 Hz, 

3H). 13C NMR (151 MHz, Chloroform-d) δ 173.9, 138.9, 133.9, 129.2, 128.2, 57.8, 

52.1, 41.6, 38.3, 25.7, 22.3, 21.8. TOF-HRMS Calcd. for C14H21O4S [M+H+]: 285.1155, 

found 285.1152. 

Methyl 2-benzyl-3-tosylpropanoate (4a) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 40.7 mg, 

yield: 98%; 98% ee; [α]D
30 = + 4.9 (c = 1.0, CH2Cl2);

 HPLC 

condition: Lux 5u Cellulose-2 (250 × 4.60 mm), ipa:hex = 

20:80, 1 mL/min, 210 nm; tR = 38.5 min (major), tR = 45.6 min (minor); m.p. 85-87 °C. 

1H NMR (600 MHz, Chloroform-d) δ 7.72 – 7.71 (m, 2H), 7.33 – 7.31 (m, 2H), 7.26 – 
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7.21 (m, 3H), 7.06 – 7.04 (m, 2H), 3.63 – 3.59 (m, 1H), 3.54 (s, 3H), 3.21 – 3.16 (m, 

1H), 3.10 (dd, J = 14.3, 3.6 Hz, 1H), 3.02 (dd, J = 13.8, 7.1 Hz, 1H), 2.83 (dd, J = 13.8, 

7.8 Hz, 1H), 2.44 (s, 3H). 13C NMR (151 MHz, Chloroform-d) δ 172.9, 144.8, 136.6, 

136.0, 129.8, 128.9, 128.7, 128.2, 127.1, 56.4, 52.1, 41.8, 38.0, 21.6. TOF-HRMS Calcd. 

for C18H21O4S [M+H+]: 333.1155, found 333.1148. 

Methyl 2-benzyl-3-((4-fluorophenyl)sulfonyl)propanoate (4b) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as pale yellow oil; 39.9 

mg, yield: 95%; 97% ee; [α]D
30 = - 3.3 (c = 1.0, CH2Cl2);

 

SFC condition: Lux 5u Amylose-1 (250 × 4.60 mm), 

CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 3.0 min (minor), tR = 4.2 min (major). 1H 

NMR (400 MHz, Chloroform-d) δ 7.86 – 7.82 (m, 2H), 7.28 – 7.18 (m, 5H), 7.06 – 

7.03 (m, 2H), 3.64 (dd, J = 14.1, 9.3 Hz, 1H), 3.56 (s, 3H), 3.20 – 3.08 (m, 2H), 3.03 

(dd, J = 13.7, 6.7 Hz, 1H), 2.81 (dd, J = 13.7, 7.9 Hz, 1H). 13C NMR (101 MHz, 

Chloroform-d) δ 172.8, 165.8 (d, J = 256.8 Hz), 136.3, 134.8 (d, J = 3.2 Hz), 131.0 (d, 

J = 9.7 Hz), 128.8, 128.7, 127.2, 116.5 (d, J = 22.6 Hz), 56.3, 52.2, 41.8, 38.0. TOF-

HRMS Calcd. for C17H18FO4S [M+H+]: 337.0904, found 337.0898. 

Methyl 2-benzyl-3-((4-chlorophenyl)sulfonyl)propanoate (4c) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as pale yellow solid; 42.8 

mg, yield: 97%; 96% ee; [α]D
30 = + 6.9 (c = 1.0, CH2Cl2);

 

HPLC condition: Lux 5u Cellulose-2 (250 × 4.60 mm), 

ipa:hex = 20:80, 1 mL/min, 210 nm; tR = 20.9 min (minor), tR = 22.5 min (major); m.p. 

64-66 °C. 1H NMR (600 MHz, Chloroform-d) δ 7.77 – 7.74 (m, 2H), 7.50 – 7.48 (m, 

2H), 7.27 – 7.22 (m, 3H), 7.05 – 7.03 (m, 2H), 3.64 (dd, J = 14.3, 9.3 Hz, 1H), 3.56 (s, 

3H), 3.18 – 3.15 (m, 1H), 3.10 (dd, J = 14.3, 3.3 Hz, 1H), 3.04 (dd, J = 13.7, 6.8 Hz, 

1H), 2.81 (dd, J = 13.7, 8.1 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) δ 172.8, 

140.6, 137.3, 136.3, 129.6, 129.5, 128.8, 128.7, 127.2, 56.2, 52.2, 41.8, 38.0. TOF-

HRMS Calcd. for C17H18
35ClO4S [M+H+]: 353.0609, found 353.0603; TOF-HRMS 
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Calcd. for C17H18
37ClO4S [M+H+]: 355.0582, found 353.0577. 

Methyl 2-benzyl-3-(methylsulfonyl)propanoate (4d) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 31.7 mg, yield: 99%; 

99.6% ee; [α]D
30 = + 12.0 (c = 1.0, CH2Cl2);

 SFC condition: Lux 

5u Amylose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 5.2 min 

(minor), tR = 8.2 min (major). 1H NMR (400 MHz, Chloroform-d) δ 7.32 – 7.22 (m, 

3H), 7.16 – 7.13 (m, 2H), 3.69 (d, J = 2.5 Hz, 3H), 3.57 – 3.51 (m, 1H), 3.36 – 3.29 (m, 

1H), 3.13 – 3.00 (m, 1H), 3.02 (dt, J = 14.2, 3.0 Hz, 1H), 2.92 – 2.83 (m, 4H). 13C NMR 

(101 MHz, Chloroform-d) δ 173.2, 136.4, 128.9, 128.7, 127.2, 54.8, 52.3, 41.5, 41.4, 

37.8. TOF-HRMS Calcd. for C12H17O4S [M+H+]: 257.0842, found 257.0837. 

Methyl (Z)-2-((tert-butylsulfonyl)methyl)-3-phenylacrylate (4e) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow solid; 44.2 mg, yield: 98%; 

97% ee; [α]D
30 = - 2.8 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Amylose-1 (250 × 4.60 

mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 2.2 min (major), tR = 3.0 min 

(minor); m.p. 79-80 °C. 1H NMR (600 MHz, Chloroform-d) δ 7.31 – 7.29 (m, 1H), 7.25 

– 7.22 (m, 1H), 7.18 – 7.16 (m, 2H), 3.66 (s, 3H), 3.47 – 3.39 (m, 2H), 3.11 (dd, J = 

13.7, 6.7 Hz, 1H), 3.00 – 2.94 (m, 2H), 1.36 (s, 9H). 13C NMR (151 MHz, Chloroform-

d) δ 173.5, 136.9, 129.0, 128.6, 127.0, 59.3, 52.2, 45.8, 40.0, 37.9, 23.2. The analytical 

data are consistent with the literature.16 

Methyl 2-benzyl-3-phenoxypropanoate (4f) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 32.4 mg, yield: 96%; 

94% ee; [α]D
30 = - 16.5 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Amylose-1 (250 × 

4.60 mm), CO2:MeOH = 95:5, 3 mL/min, 210 nm; tR = 5.2 min (minor), tR = 5.5 min 

(major). 1H NMR (600 MHz, Chloroform-d) δ 7.31 – 7.27 (m, 4H), 7.25 – 7.22 (m, 1H), 

7.21 – 7.19 (m, 2H), 6.97 (tt, J = 7.4, 1.1 Hz, 1H), 6.90 – 6.88 (m, 2H), 4.16 (dd, J = 

9.1, 6.6 Hz, 1H), 4.07 (dd, J = 9.2, 5.3 Hz, 1H), 3.69 (s, 3H), 3.19 – 3.10 (m, 2H), 3.02 
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(dd, J = 13.6, 7.4 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) δ 173.5, 158.5, 138.3, 

129.4, 129.0, 128.5, 126.6, 121.0, 114.6, 67.2, 51.8, 47.1, 34.5. TOF-HRMS Calcd. for 

C17H19O3 [M+H+]: 271.1329, found 271.1323. 

Ethyl 2-benzyl-3-(phenylsulfonyl)propanoate (4g) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as yellow oil; 39.9 mg, yield: 96%; 

98% ee; [α]D
30 = + 3.6 (c = 1.0, CH2Cl2);

 HPLC condition: Lux 5u Amylose-1 (250 × 

4.60 mm), ipa:hex = 5:95, 1 mL/min, 210 nm; tR = 36.9 min (minor), tR = 39.1 min 

(major). 1H NMR (600 MHz, Chloroform-d) δ 7.84 – 7.83 (m, 2H), 7.63 (t, J = 7.4 Hz, 

1H), 7.52 (t, J = 7.8 Hz, 2H), 7.25 – 7.18 (m, 3H), 7.06 – 7.04 (m, 2H), 3.95 (qd, J = 

7.1, 1.4 Hz, 2H), 3.64 (dd, J = 14.3, 9.1 Hz, 1H), 3.19 – 3.14 (m, 1H), 3.11 (dd, J = 

14.3, 3.5 Hz, 1H), 3.00 (dd, J = 13.7, 7.2 Hz, 1H), 2.83 (dd, J = 13.7, 7.8 Hz, 1H), 1.10 

(t, J = 7.1 Hz, 3H). 13C NMR (151 MHz, Chloroform-d) δ 172.3, 138.8, 136.5, 133.7, 

129.1, 128.8, 128.5, 128.0, 126.9, 61.1, 56.2, 41.7, 38.0, 13.8. TOF-HRMS Calcd. for 

C18H21O4S [M+H+]: 333.1155, found 333.1148. 

Tert-butyl 2-benzyl-3-(phenylsulfonyl)propanoate (4h) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as white solid; 42.8 mg, yield: 95%; 

97% ee; [α]D
30 = - 9.0 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u 

Amylose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 nm; tR = 5.7 min 

(minor), tR = 7.3 min (major); m.p. 88-89 °C. 1H NMR (400 MHz, Chloroform-d) δ 

7.87 – 7.84 (m, 2H), 7.66 – 7.62 (m, 1H), 7.56 – 7.51 (m, 2H), 7.26 – 7.18 (m, 3H), 

7.08 – 7.06 (m, 2H), 3.66 – 3.59 (m, 1H), 3.12 – 3.04 (m, 2H), 2.97 (dd, J = 13.7, 7.2 

Hz, 1H), 2.82 (dd, J = 13.7, 7.4 Hz, 1H), 1.32 (s, 9H). 13C NMR (101 MHz, Chloroform-

d) δ 171.5, 139.1, 136.7, 133.7, 129.2, 129.0, 128.5, 128.0, 126.9, 81.7, 56.4, 42.2, 38.2, 

27.7. TOF-HRMS Calcd. for C20H25O4S [M+H+]: 361.1468, found 368.1463. 

2-Benzyl-3-(phenylsulfonyl)propanoic acid (4i) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as colorless oil; 35.8 mg, yield: 94%; 
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96% ee; [α]D
30 = - 3.0 (c = 1.0, CH2Cl2). 

1H NMR (600 MHz, Chloroform-d) δ 11.97 

(br s, 1H), 7.45 – 7.42 (m, 2H), 7.31 – 7.29 (m, 3H), 7.24 – 7.19 (m, 5H), 3.09 (dd, J = 

13.5, 6.5 Hz, 2H), 2.79 – 2.78 (m, 1H), 2.68 (dd, J = 13.5, 8.1 Hz, 2H). The analytical 

data are consistent with the literature.14 The product 4i was dissolved in CH2Cl2, 

followed by addition of aniline, EDC, and DMAP at 0 °C, and stirred for 4 h. The 

corresponding amide was purified by chromatography. SFC condition: Lux 5u 

Cellulose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 254 nm; tR = 7.0 min 

(major), tR = 9.6 min (minor). 

2-Benzyl-3-(phenylsulfonyl)propanoic acid (4i’) 

Purification by flash column chromatography (silica gel, PE:EA 

= 3:1) afforded the product as colorless oil; 36.1 mg, yield: 95%; 

[α]D
30 = - 3.5 (c = 1.0, CH2Cl2). 

2-Benzyl-N-phenyl-3-(phenylsulfonyl)propenamide (4j) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 44.1 mg, 

yield: 93%; 92% ee; [α]D
30 = - 24.3 (c = 1.0, CH2Cl2);

 SFC 

condition: Lux 5u Cellulose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 254 

nm; tR = 7.2 min (minor), tR = 9.3 min (major); 124-125 ℃. 1H NMR (600 MHz, 

Chloroform-d) δ 7.87 – 7.86 (m, 2H), 7.60 – 7.58 (m, 1H), 7.47 (t, J = 7.8 Hz, 2H), 7.25 

– 7.22 (m, 5H), 7.19 – 7.15 (m, 4H), 7.07 (td, J = 7.2, 1.3 Hz, 1H), 3.86 (dd, J = 14.1, 

8.6 Hz, 1H), 3.25 – 3.19 (m, 2H), 3.05 (dd, J = 13.5, 9.0 Hz, 1H), 2.93 (dd, J = 13.5, 

6.4 Hz, 1H). 13C NMR (151 MHz, Chloroform-d) δ 169.7, 139.1, 137.3, 137.1, 133.9, 

129.3, 129.0, 128.9, 128.8, 127.9, 127.1, 124.6, 120.2, 57.5, 44.3, 39.1. TOF-HRMS 

Calcd. for C22H22NO3S [M+H+]: 380.1315, found 380.1312. 

2-Benzyl-N-phenyl-3-(phenylsulfonyl)propenamide (4j’) 

Purification by flash column chromatography (silica gel, 

PE:EA = 3:1) afforded the product as white solid; 41.0 mg, 

yield: 91%; 97% ee; [α]D
30 = + 28.4 (c = 1.0, CH2Cl2);

 SFC 

condition: Lux 5u Cellulose-1 (250 × 4.60 mm), CO2:MeOH = 80:20, 3 mL/min, 210 
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nm; tR = 7.1 min (major), tR = 9.5 min (minor). 

Methyl 2-methyl-3-phenylpropanoate (4k) 

Purification by flash column chromatography (silica gel, 

PE:EA = 10:1) afforded the product as yellow oil; 21.2 mg, 

yield: 95%; 99% ee; [α]D
30 = - 16.9 (c = 1.0, CH2Cl2);

 SFC condition: Lux 5u Cellulose-

3 (250 × 4.60 mm), CO2:MeOH = 95:5, 3 mL/min, 210 nm; tR = 1.8 min (minor), tR = 

1.9 min (major). 1H NMR (600 MHz, Chloroform-d) δ 7.30 – 7.27 (m, 2H), 7.23 – 7.20 

(m, 1H), 7.18 – 7.16 (m, 2H), 3.64 (s, 3H), 3.04 (dd, J = 13.4, 6.8 Hz, 1H), 2.78 – 2.72 

(m, 1H), 2.67 (dd, J = 13.4, 7.8 Hz, 1H), 1.16 (d, J = 6.9 Hz, 3H). The analytical data 

are consistent with the literature.17 
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7. NMR, SFC and HPLC spectra 

Methyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate (1a) 

 

1H NMR (600 MHz, Chloroform-d) 
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Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(p-tolyl)acrylate (1b) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(4-methoxyphenyl)-2-((phenylsulfonyl)methyl)acrylate (1c) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(4-(benzyloxy)phenyl)-2-((phenylsulfonyl)methyl)acrylate (1d) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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(Z)-4-(3-methoxy-3-oxo-2-((phenylsulfonyl)methyl)prop-1-en-1-yl)phenyl benzoate 

(1e) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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(Z)-4-(3-methoxy-3-oxo-2-((phenylsulfonyl)methyl)prop-1-en-1-yl)phenyl 4-

methoxybenzoate (1f) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(4-(((benzyloxy)carbonyl)oxy)phenyl)-2-

((phenylsulfonyl)methyl)acrylate (1g) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(4-hydroxyphenyl)-2-((phenylsulfonyl)methyl)acrylate (1h) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(4-bromophenyl)-2-((phenylsulfonyl)methyl)acrylate (1i) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(4-nitrophenyl)-2-((phenylsulfonyl)methyl)acrylate (1j) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(m-tolyl)acrylate (1k) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(3-methoxyphenyl)-2-((phenylsulfonyl)methyl)acrylate (1l) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(3-fluorophenyl)-2-((phenylsulfonyl)methyl)acrylate (1m) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(3-bromophenyl)-2-((phenylsulfonyl)methyl)acrylate (1n) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(2-fluorophenyl)-2-((phenylsulfonyl)methyl)acrylate (1o) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl (Z)-3-(2-bromophenyl)-2-((phenylsulfonyl)methyl)acrylate (1p) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(3,4-dichlorophenyl)-2-((phenylsulfonyl)methyl)acrylate (1q) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-(naphthalen-2-yl)-2-((phenylsulfonyl)methyl)acrylate (1r) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(thiophen-2-yl)acrylate (1s) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl (Z)-3-(furan-2-yl)-2-((phenylsulfonyl)methyl)acrylate (1t) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-2-((phenylsulfonyl)methyl)-3-(pyridin-3-yl)acrylate (1u) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-4-methyl-2-((phenylsulfonyl)methyl)pent-2-enoate (1v) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-3-phenyl-2-(tosylmethyl)acrylate (3a) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-2-(((4-fluorophenyl)sulfonyl)methyl)-3-phenylacrylate (3b) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-2-(((4-chlorophenyl)sulfonyl)methyl)-3-phenylacrylate (3c) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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(Z)-2-((methylsulfonyl)methyl)-3-phenylacrylate (3d) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (Z)-2-((tert-butylsulfonyl)methyl)-3-phenylacrylate (3e) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (E)-2-(phenoxymethyl)-3-phenylacrylate (3f) 

 

1H NMR (400 MHz, Chloroform-d) 
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Ethyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate (3g) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Tert-butyl (Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylate (3h) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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(Z)-3-phenyl-2-((phenylsulfonyl)methyl)acrylic acid (3i) 

 

1H NMR (600 MHz, Chloroform-d) 
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(Z)-N,3-diphenyl-2-((phenylsulfonyl)methyl)acrylamide (3j) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl (E)-2-methyl-3-phenylacrylate (3k) 

 

1H NMR (600 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-(phenylsulfonyl)propanoate (2a) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 

 



S68 

 

Methyl 3-phenyl-2-((phenylsulfonyl)methyl)propanoate-2,3-d2 (2a-D-1)  

 

1H NMR (600 MHz, Chloroform-d) 

Methyl 2-benzyl-3-(phenylsulfonyl)propanoate (2a-D-2) 

 

1H NMR (400 MHz, Chloroform-d) 
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Methyl 2-(4-methylbenzyl)-3-(phenylsulfonyl)propanoate (2b) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 2-(4-methoxybenzyl)-3-(phenylsulfonyl)propanoate (2c) 

 

1H NMR (600 MHz, Chloroform-d) 

 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(4-(benzyloxy)benzyl)-3-(phenylsulfonyl)propanoate (2d) 

 

1H NMR (600 MHz, Chloroform-d) 

 

1H NMR (600 MHz, Chloroform-d) 
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4-(3-Methoxy-3-oxo-2-((phenylsulfonyl)methyl)propyl)phenyl benzoate (2e) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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4-(3-Methoxy-3-oxo-2-((phenylsulfonyl)methyl)propyl)phenyl 4-methoxybenzoate 

(2f) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 



S74 

 

Methyl 2-(4-(((benzyloxy)carbonyl)oxy)benzyl)-3-(phenylsulfonyl)propanoate (2g) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 2-(4-hydroxybenzyl)-3-(phenylsulfonyl)propanoate (2h) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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(S)-Methyl 2-(4-bromobenzyl)-3-(phenylsulfonyl)propanoate (2i) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(4-nitrobenzyl)-3-(phenylsulfonyl)propanoate (2j) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 2-(3-methylbenzyl)-3-(phenylsulfonyl)propanoate (2k) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(3-methoxybenzyl)-3-(phenylsulfonyl)propanoate (2l) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(3-fluorobenzyl)-3-(phenylsulfonyl)propanoate (2m) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(3-bromobenzyl)-3-(phenylsulfonyl)propanoate (2n) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(2-fluorobenzyl)-3-(phenylsulfonyl)propanoate (2o) 

  

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 2-(2-bromobenzyl)-3-(phenylsulfonyl)propanoate (2p) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-(3,4-dichlorobenzyl)-3-(phenylsulfonyl)propanoate (2q) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 3-(naphthalen-2-yl)-2-((phenylsulfonyl)methyl)propanoate (2r) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 3-(phenylsulfonyl)-2-(thiophen-2-ylmethyl)propanoate (2s) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 3-(furan-2-yl)-2-((phenylsulfonyl)methyl)propanoate (2t) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 3-(phenylsulfonyl)-2-(pyridin-3-ylmethyl)propanoate (2u) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 4-methyl-2-((phenylsulfonyl)methyl)pentanoate (2v) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-tosylpropanoate (4a) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-((4-fluorophenyl)sulfonyl)propanoate (4b) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-((4-chlorophenyl)sulfonyl)propanoate (4c) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-(methylsulfonyl)propanoate (4d) 

 

1H NMR (400 MHz, Chloroform-d) 

 

13C NMR (101 MHz, Chloroform-d) 
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Methyl (Z)-2-((tert-butylsulfonyl)methyl)-3-phenylacrylate (4e) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-phenoxypropanoate (4f) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Ethyl 2-benzyl-3-(phenylsulfonyl)propanoate (4g) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Tert-butyl 2-benzyl-3-(phenylsulfonyl)propanoate (4h) 

 

1H NMR (400 MHz, Chloroform-d) 

 
13C NMR (101 MHz, Chloroform-d) 
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2-Benzyl-3-(phenylsulfonyl)propanoic acid (4i/4i’) 

 

1H NMR (600 MHz, Chloroform-d) 
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2-Benzyl-N-phenyl-3-(phenylsulfonyl)propenamide (4j/4j’) 

 

1H NMR (600 MHz, Chloroform-d) 

 

13C NMR (151 MHz, Chloroform-d) 
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Methyl 2-methyl-3-phenylpropanoate (4k)  

 
1H NMR (600 MHz, Chloroform-d) 
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Methyl 2-benzyl-3-(phenylsulfonyl)propanoate (2a) 
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Methyl 2-(4-methylbenzyl)-3-(phenylsulfonyl)propanoate (2b) 
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Methyl 2-(4-methoxybenzyl)-3-(phenylsulfonyl)propanoate (2c) 
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Methyl 2-(4-(benzyloxy)benzyl)-3-(phenylsulfonyl)propanoate (2d) 
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4-(3-Methoxy-3-oxo-2-((phenylsulfonyl)methyl)propyl)phenyl benzoate (2e) 
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4-(3-Methoxy-3-oxo-2-((phenylsulfonyl)methyl)propyl)phenyl 4-methoxybenzoate 

(2f) 
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Methyl 2-(4-(((benzyloxy)carbonyl)oxy)benzyl)-3-(phenylsulfonyl)propanoate (2g) 
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Methyl 2-(4-hydroxybenzyl)-3-(phenylsulfonyl)propanoate (2h) 
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(S)-Methyl 2-(4-bromobenzyl)-3-(phenylsulfonyl)propanoate (2i) 
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Methyl 2-(4-nitrobenzyl)-3-(phenylsulfonyl)propanoate (2j) 
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Methyl 2-(3-methylbenzyl)-3-(phenylsulfonyl)propanoate (2k) 
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Methyl 2-(3-methoxybenzyl)-3-(phenylsulfonyl)propanoate (2l) 
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Methyl 2-(3-fluorobenzyl)-3-(phenylsulfonyl)propanoate (2m) 
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Methyl 2-(3-bromobenzyl)-3-(phenylsulfonyl)propanoate (2n) 

 

 

 

 

 



S115 

 

Methyl 2-(2-fluorobenzyl)-3-(phenylsulfonyl)propanoate (2o) 
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Methyl 2-(2-bromobenzyl)-3-(phenylsulfonyl)propanoate (2p) 
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Methyl 2-(3,4-dichlorobenzyl)-3-(phenylsulfonyl)propanoate (2q) 
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Methyl 3-(naphthalen-2-yl)-2-((phenylsulfonyl)methyl)propanoate (2r) 
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Methyl 3-(phenylsulfonyl)-2-(thiophen-2-ylmethyl)propanoate (2s) 
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Methyl 3-(furan-2-yl)-2-((phenylsulfonyl)methyl)propanoate (2t) 
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Methyl 3-(phenylsulfonyl)-2-(pyridin-3-ylmethyl)propanoate (2u) 

 

 

 

 

 

 

 

 



S122 

 

Methyl 4-methyl-2-((phenylsulfonyl)methyl)pentanoate (2v)  
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Methyl 2-benzyl-3-tosylpropanoate (4a) 
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Methyl 2-benzyl-3-((4-fluorophenyl)sulfonyl)propanoate (4b) 
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Methyl 2-benzyl-3-((4-chlorophenyl)sulfonyl)propanoate (4c) 
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Methyl 2-benzyl-3-(methylsulfonyl)propanoate (4d) 
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Methyl (Z)-2-((tert-butylsulfonyl)methyl)-3-phenylacrylate (4e) 
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Methyl 2-benzyl-3-phenoxypropanoate (4f) 
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Ethyl 2-benzyl-3-(phenylsulfonyl)propanoate (4g) 
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Tert-butyl 2-benzyl-3-(phenylsulfonyl)propanoate (4h) 
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2-Benzyl-3-(phenylsulfonyl)propanoic acid (4i) 
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2-Benzyl-N-phenyl-3-(phenylsulfonyl)propenamide (4j) 
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2-Benzyl-N-phenyl-3-(phenylsulfonyl)propenamide (4j’) 
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Methyl 2-methyl-3-phenylpropanoate (4k) 
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8. X-ray crystallographic analysis of compound (S)-2i. 

 

Table S1. Crystal Data and Experimental Parameters for Compound (S)-2i 

CCDC No. 
2344449 Empirical 

formula 

C17H17BrO4S 

Formula weight 397.27 
Reflections 

collected 

5846 

Temperature/K 100.00(10) K Crystal system Orthorhombic 

Space group P 21 21 21 a [Å] 5.43490(10) 

b [Å] 12.9371(2) c [Å] 23.6678(4) 

α [deg] 90.00 β [deg] 90.00 

γ [deg] 90.00 Volume/ [Å3] 1664.13(5) 

Z 4 ρcalc (g/cm3) 1.586 

Absorption 

coefficient/mm-1 

4.693 F(000) 808 

crystal size (mm3) 
0.2 × 0.05 × 0.02 Radiation Cu-Kα (λ = 

1.54184) 

2Θ range for data 

collection/° 

7.546 to 150.526 Index ranges -6 ≤ h ≤ 6 

-15 ≤ k ≤ 16 

-18 ≤ l ≤ 29 
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Independent 

reflections 

2989 [Rint = 0.0369, 

Rsigma =  0.0452] 

Data/restraints/p

arameters 

2989/0/209 

Goodness-of-fit on 

F2 

1.058 Final R indexes 

[I>=2σ (I)] 

R1 = 0.0295 

wR2 = 0.0756 

Final R indexes 

[all data] 

R1 = 0.0318 

wR2 = 0.0772 

Largest diff. 

peak/hole/e Å-3 

0.36/-0.47 

Absolute structure 

parameter 

-0.035(13)   

 

 


