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General Information: Commercial reagents were used as received, unless otherwise 

stated. 1H and 13C NMR were recorded on a 400 MHz spectrometer. Chemical shifts 

are reported in ppm from tetramethylsilane with the solvent resonance as the internal 

standard. The following abbreviations were used to designate chemical shift 

mutiplicities: s= singlet, d= doublet, t= triplet, q= quartet, h= heptet, m= multiplet, 

br= broad. All first-order splitting patterns were assigned on the basis of the 

appearance of the multiplet. Splitting patterns that could not be easily interpreted are 

designated as multiplet (m) or broad (br). Mass spectra were obtained using electron 

ionization (EI) mass spectrometer. 
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General experimental Michael reaction procedure 

To a stirred solution of 3-Boc-N-phenyl oxindole 1a 31 mg (0.1 mmol) and 

electrophilic sulfur reagents 2a 25 mg (1.2 equiv.) in dry CH2Cl2 (2 mL) was added 

quinidine 3.2 mg (0.1 equiv) at -80oC. After the reaction completed, the reaction 

solution was concentrated in vacuo and the crude was purified by flash 

chromatography to afford the product. 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 -64.4o (c = 

2.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.69 (2H, d, J = 

7.22 Hz), 7.56 (1H, d, J = 8.44 Hz), 7.44 (1H, d, J = 7.22 Hz), 

7.40-7.34 (3H, m), 7.27-7.23 (3H, m), 7.14 (2H, d, J = 7.37 Hz), 7.08 (2H, t, J = 7.37 

Hz), 1.54 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.4,.148.6, 139.3, 136.6, 135.7, 

129.8, 129.3, 129.1, 128.7, 128.5, 128.4, 126.3, 124.5, 114.7, 84.1, 62.8, 28.0 ppm; 

HRMS (ESI+): calcd. for [C25H23NO3S+Na]+ 440.1291, found 440.1290. The 

enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=3:97), 1.0 mL/min; tR= 5.2 min (minor), 7.1 min (major). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 -173.7o 
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(c = 1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.56 (3H, t, J = 8.29 Hz), 7.45-7.42 

(1H, m), 7.25-7.22 (3H, m), 7.18 (2H, d, J = 8.29 Hz), 7.14 (2H, d, J = 7.06 Hz), 7.08 

(2H, t, J = 7.37 Hz), 2.34 (3H, s), 1.53 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 

173.5, 148.7, 139.3, 138.4, 136.5, 132.7, 129.7, 129.5, 129.4, 129.0, 128.8, 128.4, 

128.3, 126.2, 124.4, 114.7, 84.0, 62.6, 28.0, 21.1 ppm; HRMS (ESI+): calcd. for 

[C26H25NO3S+Na]+ 454.1447, found 454.1451. The enantiomeric excess was 

determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 

1.0 mL/min; tR= 5.1 min (minor), 7.5 min (major). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 -93.8o 

(c = 1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.61 (2H, d, 

J = 8.38 Hz), 7.57 (1H, t, J = 4.59 Hz), 7.48 (1H, t, J = 4.39 

Hz), 7.28-7.25 (3H, m), 7.21 (2H, d, J = 7.98 Hz), 7.16 (2H, d, J = 7.58 Hz), 7.10 (2H, 

t, J = 7.59 Hz), 2.62 (2H, t, J = 7.58 Hz), 1.64-1.59 (2H, m), 1.56 (9H, s), 1.42-1.32 

(2H, m), 0.94 (3H, t, J = 7.25 Hz); 13C NMR (100.6MHz, CDCl3): δ 173.6, 148.7, 

143.4, 139.3, 136.5, 132.8, 129.7, 129.5, 129.0, 128.9, 128.7, 128.4, 128.3, 126.3, 

124.4, 114.7, 84.1, 62.6, 35.3, 34.5, 28.0, 22.4, 14.0 ppm; HRMS (ESI+): calcd. for 

[C29H31NO3S+Na]+ 496.1917, found 496.1922. The enantiomeric excess was 

determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 

1.0 mL/min; tR= 4.5 min (minor), 6.3 min (major). 
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The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 99% overall yield. 

[]D
15 -80.3o (c = 1.5, CHCl3); 

1H NMR (400MHz, CDCl3): 

δ 7.57 (1H, t, J = 4.55 Hz), 7.47 (1H, t, J = 4.40 Hz), 7.30 

-7.25 (5H, m), 7.17 (2H, d, J = 7.28 Hz), 7.11 (2H, d, J = 7.28 Hz), 7.00 (1H, s), 2.34 

(6H, s), 1.57 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.6, 148.7, 139.3, 138.3, 

136.6, 135.5, 130.3, 129.7, 129.4, 129.1, 128.9, 128.4, 126.3, 126.0, 124.5, 114.6, 

84.0, 62.9, 28.0, 21.5 ppm; HRMS (ESI+): calcd. for [C27H27NO3S+Na]+ 468.1604, 

found 468.1602. The enantiomeric excess was determined by HPLC with an OD-H 

column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 4.4 min (minor), 4.9 

min (major). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 85% overall yield. []D
22 -107.1o (c 

= 1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.72 (2H, t, J = 

6.98 Hz), 7.59 (1H, d, J = 8.80 Hz), 7.45-7.43 (1H, m), 

7.31-7.27 (3H, m), 7.16-7.07 (6H, m), 1.56 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 

173.3, 164.0, 161.5, 148.5, 139.3, 136.6, 131.4, 130.5, 130.4, 129.9, 129.3, 129.2, 

128.5, 128.3, 126.2, 124.6, 115.6, 115.4, 114.9, 84.3, 62.1, 28.0 ppm; HRMS (ESI+): 

calcd. for [C25H22FNO3S+Na]+ 458.1197, found 458.1201. The enantiomeric excess 
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was determined by HPLC with an OD-H column at 210 nm (2-propanol: 

hexane=2:98), 1.0 mL/min; tR= 5.0 min (minor), 6.1 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 99% overall yield. []D
22 

-104.1o (c = 1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.64 

(2H, d, J = 8.80 Hz), 7.58 (1H, d, J = 6.68 Hz), 7.46 (1H, d, J 

= 4.58 Hz), 7.28-7.25 (3H, m), 7.17-7.09 (4H, m), 6.93 (2H, d, J = 8.80 Hz), 3.83 (3H, 

s), 1.56 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.6, 159.7, 148.7, 139.3, 136.5, 

129.8, 129.5, 129.0, 128.8, 128.4, 127.5, 126.3, 124.4, 114.7, 114.0, 84.1, 62.3, 55.3, 

28.0 ppm; HRMS (ESI+): calcd. for [C26H25NO4S+Na]+ 470.1396, found 470.1401. 

The enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=2:98), 1.0 mL/min; tR= 10.1 min (minor), 14.8 min (major). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 -107.4o (c 

= 1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.58 (1H, d, J = 

7.59 Hz), 7.47 (1H, d, J = 6.68 Hz), 7.33 -7.25 (6H, m), 7.18 

(2H, d, J = 7.28 Hz), 7.11 (2H, t, J = 7.59 Hz), 6.91 (1H, d, J = 7.83 Hz), 3.85 (3H, s), 

1.58 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.3, 159.7, 148.6, 139.3, 137.2, 
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136.6, 129.8, 129.6, 129.4, 129.1, 128.7, 128.4, 126.3, 124.5, 120.7, 114.7, 114.5, 

114.1, 84.1, 62.7, 55.4, 28.0 ppm; HRMS (ESI+): calcd. for [C26H25NO4S+Na]+ 

470.1396, found 470.1394. The enantiomeric excess was determined by HPLC with 

an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 7.6 min 

(minor), 10.7 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 83% overall yield. 

[]D
22 -53.7o (c = 1.0, CHCl3); 

1H NMR (400MHz, CDCl3): 

δ 7.61 (2H, d, J = 8.80 Hz), 7.57 -7.55 (1H, m), 7.44 (1H, t, 

J = 4.55 Hz), 7.26 -7.23 (3H, m), 7.13 (2H, d, J = 7.28 Hz), 7.08 (2H, t, J = 7.59 Hz), 

6.89 (2H, d, J = 8.80 Hz), 4.03 (2H, q, J = 6.98, 13.96 Hz), 1.53 (9H, s), 1.41 (3H, t, J 

= 6.98 Hz); 13C NMR (100.6MHz, CDCl3): δ 173.6, 159.1, 148.7, 139.3, 136.5, 129.7, 

129.6, 129.0, 128.8, 128.4, 127.3, 126.3, 124.4, 114.7, 114.5, 84.1, 63.5, 62.3, 28.0, 

14.8 ppm; HRMS (ESI+): calcd. for [C27H27NO4S+Na]+ 484.1553, found 484.1550. 

The enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=2:98), 1.0 mL/min; tR= 7.4 min (minor), 11.5 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 99% overall yield. 
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[]D
22 -95.5o (c = 1.0, CHCl3); 

1H NMR (400MHz, CDCl3): δ 7.69 (2H, d, J = 7.28 

Hz), 7.50 (1H, d, J = 8.95 Hz), 7.41-7.34 (3H, m), 7.26 (1H, t, J = 7.28 Hz), 7.18 (2H, 

d, J = 6.98 Hz), 7.11 (2H, t, J = 7.59 Hz), 6.94 (1H, d, J = 2.73 Hz), 6.81-6.78 (1H, 

m), 3.81 (3H, s), 1.53 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.4, 156.8, 148.7, 

136.5, 135.7, 132.8, 129.9, 129.8, 129.3, 128.7, 128.5, 115.8, 114.8, 111.4, 84.0, 63.2, 

55.8, 28.0 ppm; HRMS (ESI+): calcd. for [C26H25NO4S+Na]+ 470.1396, found 

470.1393. The enantiomeric excess was determined by HPLC with an OD-H column 

at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 8.6 min (minor), 10.6 min 

(major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 91% overall yield. 

[]D
22 -89.7o (c = 0.67, CHCl3); 

1H NMR (400MHz, CDCl3): 

δ 7.67 (2H, d, J = 7.20 Hz), 7.58-7.54 (1H, m), 7.44-7.40 (2H, 

m), 7.38-7.34 (1H, m), 7.30-7.26 (2H, m), 7.15-7.10 (4H, m), 6.95 (1H, t, J =  8.76 

Hz), 1.54 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.1, 1641.1, 158.6, 148.6, 136.6, 

136.4, 135.1, 130.1, 129.0, 128.9, 128.8, 128.6, 128.3, 128.2, 116.2, 116.0, 115.7, 

113.4, 113.1, 84.4, 62.8, 28.0, 26.3 ppm; HRMS (ESI+): calcd. for 

[C25H22FNO3S+Na]+ 458.1197, found 458.1199. The enantiomeric excess was 

determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 

1.0 mL/min; tR= 5.5 min (minor), 6.9 min (major). 
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The sulfenyl product was synthesized according to the 

general procedure as white solid in 93% overall yield. 

[]D
22 -18.7o (c = 1.0, CHCl3); 

1H NMR (300MHz, CDCl3): 

δ 7.57 (2H, d, J = 6.50 Hz), 7.41-7.38 (2H, m), 7.33-7.22 

(4H, m), 7.18 (1H, t, J = 6.91 Hz),7.09-7.00 (4H, m),1.44 (9H, s); 13C NMR (75MHz, 

CDCl3): δ 172.6, 148.5, 138.3, 136.7, 135.1, 132.0, 131.1, 130.1, 129.1, 129.0, 128.9, 

128.8, 128.6, 128.4, 117.4, 116.5, 84.6, 62.6, 28.0 ppm; HRMS (ESI+): calcd. for 

[C25H22BrNO3S+Na]+ 518.0396, found 518.0399. The enantiomeric excess was 

determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 

1.0 mL/min; tR= 5.6 min (minor), 7.1 min (major).  

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 99% overall yield. 

[]D
22 -149.5o (c = 1.0, CHCl3); 

1H NMR (400MHz, 

CDCl3): δ 7.59-7.56 (1H, m), 7.49-7.46 (1H, m), 

7.31-7.25 (4H, m), 7.16-7.12 (2H, m), 7.00 (1H, s), 6.80 (2H, t, J = 8.51 Hz), 2.33 

(6H, s), 1.57 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.5, 165.1, 162.7, 148.5, 

139.2, 138.7, 138.6, 138.3, 135.2, 130.3, 129.1, 129.0, 126.2, 126.0, 124.8, 124.6, 

115.6, 115.4, 114.7, 84.3, 62.9, 28.0, 21.4 ppm; HRMS (ESI+): calcd. for 

[C27H26FNO3S+Na]+ 486.1510, found 486.1514. The enantiomeric excess was 
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determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 

1.0 mL/min; tR= 4.2 min (minor), 4.6 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 98% overall yield. 

[]D
22 -98.6o (c = 1.0, CHCl3); 

1H NMR (400MHz, CDCl3): 

δ 7.70 (2H, d, J = 6.62 Hz), 7.61 (1H, d, J = 7.57 Hz), 7.48 

(1H, d, J = 7.25 Hz), 7.43-7.37 (3H, m), 7.32-7.27 (2H, m), 7.09 (4H, s), 1.58 (9H, s); 

13C NMR (100.6MHz, CDCl3): δ 173.2, 148.4, 139.3, 137.8, 136.5, 135.3, 129.3, 

128.7, 128.5, 128.4, 127.9, 126.2, 124.6, 114.9, 84.3, 62.8, 28.0 ppm; HRMS (ESI+): 

calcd. for [C25H22ClNO3S+Na]+ 474.0901, found 474.0902. The enantiomeric excess 

was determined by HPLC with an OD-H column at 210 nm (2-propanol: 

hexane=2:98), 1.0 mL/min; tR= 5.8 min (minor), 9.9 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 98% overall yield. 

[]D
22 -26.0o (c = 1.0, CHCl3); 

1H NMR (300MHz, 

CDCl3): δ 7.49 (1H, d, J = 7.50 Hz), 7.36 (1H, d, J = 

7.15 Hz), 7.21-7.12 (4H, m), 6.97 (4H, s), 6.88 (1H, s), 2.22 (6H, s), 1.46 (9H, s); 13C 

NMR (75MHz, CDCl3): δ 173.3, 148.6, 139.3, 138.4, 137.8, 136.5, 135.3, 130.4, 
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129.3, 129.0, 128.7, 128.1, 126.3, 126.1, 124.7, 114.8, 84.4, 63.0, 28.1, 21.5ppm; 

HRMS (EI+): calcd. for [C27H26ClNO3S] 479.1322, found 479.1327. The 

enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=2:98), 1.0 mL/min; tR= 4.2 min (minor), 4.6 min (major). 

 

The sulfenyl product was synthesized according to 

the general procedure as colorless oil in 99% overall 

yield. []D
22 -83.1o (c = 1.0, CHCl3); 

1H NMR 

(400MHz, CDCl3): δ 7.59 (1H, d, J = 9.08 Hz), 7.46 

(1H, d, J = 9.08 Hz), 7.30-7.25 (4H, m), 7.04 (2H, d, J = 8.05 Hz), 6.99 (1H, s), 6.91 

(2H, d, J = 7.99 Hz), 2.34 (6H, s), 2.27(3H, s), 1.57(9H, s); 13C NMR (100.6MHz, 

CDCl3): δ 173.6, 148.7, 139.9, 139.3, 138.2, 136.5, 135.6, 130.2, 129.4, 129.2, 128.9, 

126.4, 126.2, 126.1, 125.9, 124.5, 114.6, 83.9, 62.9, 28.0, 21.4, 21.2 ppm; HRMS 

(EI+): calcd. for [C28H29NO3S] 459.1868, found 459.1873. The enantiomeric excess 

was determined by HPLC with an AD-H column at 210 nm (2-propanol: 

hexane=2:98), 1.0 mL/min; tR= 5.4 min (minor), 7.0 min (major).  

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 99% overall yield. 

[]D
22 -108.8o (c = 0.67, CHCl3); 

1H NMR (400MHz, 
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CDCl3): δ 7.71 (2H, d, J = 7.25 Hz), 7.60 (1H, d, J = 7.25 Hz), 7.45 (1H, d, J = 6.94 

Hz), 7.42-7.35 (3H, m), 7.30-7.24 (2H, m), 7.08 (2H, d, J = 8.83 Hz), 6.63 (2H, d, J = 

8.83 Hz), 3.74 (3H, s), 1.57 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 173.5, 161.0, 

148.7, 139.3, 138.2, 135.7, 129.0, 128.9, 128.6, 128.5, 128.4, 126.2, 124.4, 120.1, 

114.8, 113.9, 84.1, 62.9, 55.2, 28.0 ppm; HRMS (ESI+): calcd. for [C26H25NO4S+Na]+ 

470.1396, found 470.1392. The enantiomeric excess was determined by HPLC with 

an AD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 12.1 min 

(minor), 21.9 min (major).  

 

The sulfenyl product was synthesized according to 

the general procedure as colorless oil in 95% overall 

yield. []D
22 -84.5o (c = 1.0, CHCl3); 

1H NMR 

(400MHz, CDCl3): δ 7.56 (1H, d, J = 8.52 Hz), 7.43 

(1H, d, J = 8.52 Hz), 7.26-7.23 (4H, m), 7.04 (2H, d, J = 8.52 Hz), 6.96 (1H, s), 6.60 

(2H, d, J = 8.52 Hz), 3.71 (3H, s), 2.31 (6H, s), 1.54 (9H, s); 13C NMR (100.6MHz, 

CDCl3): δ 173.8, 161.0, 148.7, 139.3, 138.2, 138.1, 135.5, 130.2, 129.3, 128.9, 126.2, 

126.1, 124.5, 120.2, 114.7, 113.9, 84.0, 63.0, 55.2, 28.0, 21.5 ppm; HRMS (ESI+): 

calcd. for [C28H29NO4S+Na]+ 498.1709, found 498.1701. The enantiomeric excess 

was determined by HPLC with an AD-H column at 210 nm (2-propanol: 

hexane=2:98), 1.0 mL/min; tR= 8.4 min (minor), 10.9 min (major). 
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The sulfenyl product was synthesized according to the general 

procedure as little yellow oil in 83% overall yield. []D
22 -3.8o (c 

= 0.6, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.56 (1H, d, J = 

7.44 Hz), 7.44 (1H, d, J = 7.44 Hz), 7.32-7.20 (5H, m), 7.15 (2H, 

t, J = 7.59 Hz), 1.77 (3H, s), 1.60 (9H, s); 13C NMR (100.6MHz, CDCl3): δ 175.3, 

138.7, 136.6, 130.1, 129.7, 129.4, 129.0, 128.4, 124.5, 123.8, 114.6, 84.0, 54.6, 28.1, 

21.2 ppm; HRMS (EI+): calcd. for [C20H21NO3S] 355.1242, found 355.1248. The 

enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=3:97), 1.0 mL/min; tR= 4.9 min (minor), 8.7 min (major). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 -30.2o (c = 

1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.54 (1H, d, J = 

8.80 Hz), 7.40-7.37 (1H, m), 7.28-7.18 (5H, m), 7.13 (2H, t, J = 

7.59 Hz), 2.37-2.28 (1H, m), 2.21-2.12 (1H, m), 1.59 (9H, s) , 0.76 (3H, t, J = 7.28 

Hz); 13C NMR (100.6MHz, CDCl3): δ 174.7, 148.7, 139.6, 136.7, 129.6, 129.0, 128.9, 

128.3, 128.1, 124.5, 124.0, 114.6, 84.0, 59.8, 28.2, 28.1, 9.5 ppm; HRMS (ESI+): 

calcd. for [C21H23NO3S+Na]+ 392.1291, found 392.1297. The enantiomeric excess 

was determined by HPLC with an OD-H column at 210 nm (2-propanol: 

hexane=2:98), 1.0 mL/min; tR= 4.7 min (minor), 5.1 min (major). 

 

6a

N

Boc

O

H3C S

6b

N

Boc

O

C2H5 S



14 

 

The sulfenyl product was synthesized according to the general 

procedure as little yellow oil in 93% overall yield. []D
22 -15.8o 

(c = 1.0, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.61-7.55 (1H, 

m), 7.46 (1H, d, J = 7.25 Hz), 7.42-7.37 (2H, m), 7.25 (2H, d, J 

= 7.57 Hz), 7.16 (4H, q, J = 7.57, 15.14 Hz), 7.11 (2H, s), 7.02 (2H, s), 3.58 (1H, d, J 

= 13.25 Hz), 3.43 (1H, d, J = 13.25 Hz), 1.55 (9H, s); 13C NMR (100.6MHz, CDCl3): 

δ 174.2, 148.4, 139.4, 136.7, 136.6, 135.4, 134.7, 131.6, 130.3, 129.7, 129.4, 129.3, 

129.0, 128.9, 128.5, 128.0, 127.6, 126.9, 124.9, 124.3, 124.1, 114.6, 83.9, 60.1, 41.1, 

28.0 ppm; HRMS (ESI+): calcd. for [C26H25NO3S+Na]+ 454.1474, found 454.1469. 

The enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=3:97), 1.0 mL/min; tR= 5.8 min (minor), 7.4 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 99% overall yield. 

[]D
22 17.9o (c = 1.0, CHCl3); 

1H NMR (400MHz, 

CDCl3): δ 7.47 (1H, d, J = 8.83 Hz), 7.31 (1H, d, J = 

7.25 Hz), 7.23 (2H, d, J = 7.57 Hz), 7.16 (2H, t, J = 7.57 Hz), 6.97 (1H, s), 6.77 (1H, 

d, J = 8.83 Hz), 3.86 (3H, s), 1.75 (3H, s), 1.58 (9H, s); 13C NMR (100.6MHz, 

CDCl3): δ 175.3, 157.0, 148.7, 136.5, 132.0, 131.4, 129.8, 129.3, 128.4, 115.7, 114.3, 

109.3, 83.9, 55.7, 54.9, 28.1, 21.4 ppm; HRMS (ESI+): calcd. for [C21H23NO4S+Na]+ 

408.1240, found 408.1242. The enantiomeric excess was determined by HPLC with 

6c

N

Boc

O

S

6d

N

Boc
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H3C S
H3CO
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an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 6.6 min 

(minor), 20.5 min (major). 

 

The sulfenyl product was synthesized according to the 

general procedure as colorless oil in 96% overall yield. 

[]D
22 -42.7o (c = 0.75, CHCl3); 

1H NMR (400MHz, 

CDCl3): δ 7.55 (1H, d, J = 7.51 Hz), 7.36 (1H, d, J = 7.83 

Hz), 7.25-7.18 (2H, m), 7.06 (2H, d, J = 7.99 Hz), 6.93 (2H, d, J = 7.51 Hz), 

2.30-2.26 (1H, m), 2.25 (3H, s), 2.17-2.08 (1H, m), 1.57 (9H, s), 0.72 (3H, t, J = 7.51 

Hz); 13C NMR (100.6MHz, CDCl3): δ 174.6, 148.7, 139.9, 139.6, 136.6, 130.9, 129.2, 

128.8, 125.5, 124.5, 124.0, 114.7, 83.9, 59.6, 28.1, 28.0, 21.3, 9.6 ppm; HRMS (ESI+): 

calcd. for [C22H25NO3S+Na]+ 406.1447, found 406.1448. The enantiomeric excess 

was determined by HPLC with an AD-H column at 210 nm (2-propanol: 

hexane=2:98), 1.0 mL/min; tR= 6.2 min (minor), 6.8 min (major).  

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 74% overall yield. []D
22 11.6o (c = 

0.5, CHCl3); 
1H NMR (400MHz, CDCl3): δ 7.40 (1H, d, J = 

7.25 Hz), 7.26-7.16 (4H, m), 7.11 (3H, t, J = 7.57 Hz), 6.53 (1H, 

d, J = 7.88 Hz), 2.90 (3H, s), 1.74 (3H, s); 13C NMR (100.6MHz, CDCl3): δ 176.8, 

8a

N

CH3

O

H3C S

6e
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Boc

O

C2H5 S

CH3
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142.6, 136.3, 131.7, 130.0, 129.3, 128.6, 128.1, 123.8, 122.6, 107.7, 54.9, 26.0, 21.0 

ppm; HRMS (ESI+): calcd. for [C16H15NOS+Na]+ 292.0767, found 292.0768. The 

enantiomeric excess was determined by HPLC with an OD-H column at 210 nm 

(2-propanol: hexane=2:98), 1.0 mL/min; tR= 12.1 min (major), 15.0 min (minor). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 -21.5o (c = 

0.8, CHCl3); 
1H NMR (300MHz, CDCl3): δ7.42 (1H, d, J = 6.47 

Hz), 7.34-7.16 (4H, m), 7.11-6.98 (6H, m), 6.80 (2H, d, J = 7.15 

Hz), 6.38 (1H, d, J = 6.91 Hz), 1.74 (3H, s); 13C NMR (75MHz, CDCl3): δ 176.1, 

142.8, 136.6, 134.1, 131.7, 130.1, 129.6, 129.5, 129.2, 128.8, 128.6, 128.5, 128.2, 

128.1, 126.4, 124.2, 123.2, 109.2, 55.2, 21.5 ppm; HRMS (ESI+): calcd. for 

[C21H17NOS+Na]+ 354.0923, found 354.0921. The enantiomeric excess was 

determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 

1.0 mL/min; tR= 12.7 min (minor), 26.4 min (major). 

 

The sulfenyl product was synthesized according to the general 

procedure as colorless oil in 99% overall yield. []D
22 1.9o (c = 

1.0, CHCl3); 
1H NMR (300MHz, CDCl3): δ 7.42 (1H, t, J = 4.37 

Hz), 7.29-7.18 (6H, m), 7.12-7.03 (4H, m),6.91-6.88 (2H, m), 
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6.42 (1H, t, J = 5.24 Hz), 4.73-4.58 (2H, m), 1.75 (3H, s); 13C NMR (75MHz, CDCl3): 

δ 177.0, 141.9, 136.5, 135.5, 131.8, 130.1, 129.5, 128.7, 128.5, 127.4, 127.0, 124.1, 

122.8, 109.2, 54.9, 44.0, 22.3 ppm; HRMS (ESI+): calcd. for [C22H19NOS+Na]+ 

368.1080, found 368.1085. The enantiomeric excess was determined by HPLC with 

an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 16.3 min 

(major), 18.2 min (minor). 
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Table S1. Crystal data and structure refinement for shelxl. 

Identification code                       shelxl 

Empirical formula                        C25 H22 Br1 N1 O3 S1 

Formula weight                          496.41 

Temperature                            173(2) K 

Wavelength                             0.71073 A 

Crystal system, space group                orthorhombic, P2(1)2(1)2(1) 

Unit cell dimensions                      a = 8.6278(17) A alpha = 90 deg. 

b = 14.856(3) A beta = 90 deg. 

c = 17.839(4) A gamma = 90 deg. 

Volume                                2286.5(8) A^3 

Z, Calculated density                      4, 1.442 Mg/m^3 

Absorption coefficient                     1.916 mm^-1 

F(000)                                 1016 

Crystal size                              0.24 x 0.20 x 0.18 mm 

Theta range for data collection               2.96 to 27.48 deg. 

Limiting indices                       -11<=h<=11, -19<=k<=19, -22<=l<=23 

Reflections collected / unique               14403 / 5223 [R(int) = 0.0474] 

Completeness to theta = 27.48               99.8 % 

Absorption correction                      Semi-empirical from equivalents 

Max. and min. transmission                 1.0000 and 0.5288 

Refinement method                        Full-matrix least-squares on F^2 

Data / restraints / parameters                5223 / 0 / 283 

Goodness-of-fit on F^2                     1.138 

Final R indices [I>2sigma(I)]                R1 = 0.0446, wR2 = 0.0794 

R indices (all data)                        R1 = 0.0494, wR2 = 0.0821 

Absolute structure parameter                0.024(7) 

Largest diff. peak and hole                  0.305 and -0.390 e.A^-3 
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NMR spectrum for the sulfenylation products: 
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HPLC spectrum for the sulfenylation products: 
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Scheme S1. Proposed transition state. 

 

Scheme S2. Reactions carried out on a large scale 

 


