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General Experimental 

All reagents were purchased from Aldrich or AlfaAesar and were used as received 

without further purification. All reactions were carried out with HPLC gradient grade 

water (demineralised) purchased from Fisher Scientific. All reactions were carried out in 

carousel tubes (15 cm × 2 cm) equipped with an octagon-shaped magnetic stirrer bar 

(12.7 mm × 3 mm). Where described below petrol refers to petroleum ether (40-60). All 

reactions were monitored by thin-layer chromatography (TLC) on pre-coated silica gel 

plates (254μm). Flash column chromatography was carried out with Kiesegel 60M 

0.04/0.063mm (200-400 mesh) silica gel. 1H NMR spectra were recorded at 300 MHz, 

400 MHz, 500 MHz and 600 MHz and 13C NMR at 75 MHz, 100 MHz, 125 MHz and 

150 MHz on a Bruker AMX300, AMX400, AMX500 and AMX600 at ambient 

temperature in CDCl3 as described below. The chemical shifts (δ) for 1H and 13C are 

quoted relative to residual signals of the solvent on the ppm scale. Coupling constants (J 

values) are reported in Hertz (Hz). Mass spectra were obtained on a VG70-SE mass 

spectrometer. Infrared spectra were obtained on a Perkin Elmer Spectrum 100 FTIR 

Spectrometer operating in ATR mode. Melting points were measured with a Gallenkamp 

apparatus and are uncorrected. Due to the broadness of the 13C NMR signals in the 

pentafluorophenyl moiety these peaks have not been assigned. 

 

Spectral data for compounds 1a, 3a, 3b, 3c, 3e and 3f agrees with that previously 

reported.1 

 



Typical procedure for the synthesis of β-keto-pentafluorophenyl-sulfonates 

Aldehyde (2 mmol) was added to a solution of ethenesulfonic acid pentafluorophenyl 

ester (1 mmol) on H2O (500 μL) and the reaction mixture stirred at 300 rpm at 21 °C until 

the time specified (see text in paper). The reaction mixture was diluted with CH2Cl2 (50 

mL), washed with H2O (50 mL), dried (MgSO4), the solvent removed in vacuo and 

purified as described below to afford the desired ketone sulfonate ester. 

 



3-Oxo-octane-1-sulfonic acid pentafluorophenyl ester  
O

SO3PFP  
Reaction was complete after 6 h. Purification by column chromatography (30-70% 

CH2Cl2/petrol) and recrystallisation (petrol) gave 3-oxo-octane-1-sulfonic acid 

pentafluorophenyl ester as white crystals (281 mg, 0.75 mmol, 75%): m.p. 45-47 °C; 1H 

NMR (500 MHz, CDCl3) δ 3.76 (m, 2H), 3.13 (m, 2H), 2.51 (t, J = 7.5 Hz, 2H), 2.16 

(quintet, J = 7.5 Hz, 2H), 1.30 (m, 4H), 0.94 (t, J = 7.5 Hz, 3H); 13C NMR (125 MHz, 

CDCl3) δ 205.1 (s), 47.1 (t), 42.8 (t), 40.0 (t), 31.3 (t), 23.4 (t), 22.4 (t), 13.9 (q); IR 

(solid) 2937, 2871, 1721, 1520, 1388, 1183 cm-1; LRMS (CI) 375 (100, [M+H]+), 191 

(23), 285 (25), 127 (66); HRMS (CI) calcd for C14H16F5O4S [M+H]+ 375.06895; 

observed 375.06852. 

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)  



0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  

3-Oxo-dodecane-1-sulfonic acid pentafluorophenyl ester  
O

SO3PFP  
Reaction was complete after 6 h. Purification by column chromatography (30-70% 

CH2Cl2/petrol) and recrystallisation (petrol) gave 3-oxo-dodecane-1-sulfonic acid 

pentafluorophenyl ester as white crystals (267 mg, 0.62 mmol, 62%): m.p. 68-70 °C; 1H 

NMR (500 MHz, CDCl3) δ 3.75 (m, 2H), 3.13 (m, 2H), 2.51 (t, J = 7.5 Hz, 2H), 1.61 

(quintet, J = 7.5 Hz, 2H), 1.30-1.20 (m, 12H), 0.87 (t, J = 7.0 Hz, 3H); 13C NMR (125 

MHz, CDCl3) δ 205.1 (s), 47.0 (t), 42.8 (t), 35.9 (t), 31.9 (t), 29.6 (t), 29.4 (t), 29.3 (t), 

29.1 (t), 23.7 (t), 22.7 (t), 14.1 (q); IR (solid) 2954, 2918, 2849, 1710, 1518, 1378, 1178 

cm-1; LRMS (CI) 431 (100, [M+H]+), 183 (37); HRMS (CI) calcd for C18H24F5O4S 

[M+H]+ 431.13100; observed 431.12897. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)  

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  



 

Ethenesulfonic acid ethyl ester 

SO3Et  
A solution of EtOH (5.6 g, 7.2 mmol, 123 mmol) and NEt3 (18.7 g, 25.6 mL, 184 mmol) 

in CH2Cl2 (100 mL) was added dropwise over 1 h to a solution at of 2-chloroethane-1-

sulfonyl chloride (10 g, 61.3 mmol) in CH2Cl2 (100 mL) at -15 °C. The reaction mixture 

was allowed to warm to 21 °C, diluted with CH2Cl2 (100 mL), washed with sat. NaHCO3 

(2 × 250 mL) and the solvent removed in vacuo. The reaction mixture was diluted with 

Et2O, washed with 2M HCl (2 × 250 mL) and sat. NaCl (250 mL), dried (MgSO4) and 

the solvent removed in vacuo to afford ethenesulfonic acid ethyl ester as a colourless oil 

(6.6 g, 48 mmol, 79%): 1H NMR (500 MHz, CDCl3) δ 6.55 (dd, J = 10.0, 16.5 Hz, 1H), 

6.40  (d, J = 16.5 Hz, 1H), 6.11 (d, J = 10.0 Hz, 1H), 4.21 (q, J = 7.0 Hz, 2H), 1.39 (t, J = 

7.0 Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 132.8 (d), 130.0 (t), 67.2 (t), 15.0 (q); IR 

(thin film) 3068, 2990, 1614, 1351, 1168 cm-1; LRMS (CI) 137 (26, [M+H]+), 109 (100); 

HRMS (CI) calcd for C4H9O3S [M+H]+ 137.02724; observed 137.02729. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)  

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  

 



Ethenesulfonic acid phenyl ester  

SO3Ph  
A solution of NEt3 (31.2 g, 43 mL, 307 mmol) in CH2Cl2 (100 mL) was added dropwise 

over 1 h to a solution at of 2-chloroethane-1-sulfonyl chloride (10 g, 61.3 mmol) and 

phenol (6.9 g, 74 mmol) in CH2Cl2 (100 mL) at -15 °C. The reaction mixture was 

allowed to warm to 21 °C, the solvent removed in vacuo, the crude residue diluted with 

Et2O (200 mL), washed with 2M HCl (2 × 250 mL), sat. NaHCO3 (2 × 250 mL) and sat. 

NaCl (250 mL), dried (MgSO4) and the solvent removed in vacuo. Purification by 

column chromatography (20-30% Et2O/petrol) gave ethenesulfonic acid phenyl ester as a 

white solid (8.4 g, 50 mmol, 82%): 1H NMR (400 MHz, CDCl3) δ 7.44-7.39 (m, 2H), 

7.35-7.30 (m, 1H), 7.26-7.23 (m, 2H), 6.69 (dd, J = 16.5, 10.0 Hz, 1H), 6.38  (dd, J = 

16.5, 0.5 Hz, 1H), 6.18 (d, J = 10.0, 0.5 Hz, 1H); 13C NMR (125 MHz, CDCl3) δ 149.5 

(s), 132.2 (s), 131.7 (t), 129.9 (d), 127.4 (d), 122.3 (d); IR (solid) 3065, 1586, 1487, 1359, 

1140 cm-1; LRMS (CI) 184 (45, [M+H]+), 94 (100); HRMS (CI) calcd for C8H8O3S 

[M+H]+ 184.01886; observed 184.01904. 

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)  



102030405060708090100110120130140150160170180190200210220
f1 (ppm)  

 

Typical procedure for the synthesis of β-keto-ethyl/phenyl-sulfonates 

Aldehyde (5 mmol) was added to a solution of alkene (1 mmol) on H2O (500 μL) and the 

reaction mixture stirred at 300 rpm at 21 °C in a stoppered vessel. The reaction mixture 

was diluted with CH2Cl2 (50 mL), washed with H2O (50 mL), dried (MgSO4), the solvent 

removed in vacuo and purified as described below to afford the desired ketone sulfonate 

ester. 

 

3-Oxo-hexane-1-sulfonic acid ethyl ester  

O

SO3Et  
Reaction was complete after 96 h. Purification by column chromatography (20-60% 

EtOAc/petrol) gave 3-oxo-hexane-1-sulfonic acid ethyl ester as a yellow oil (114 mg, 

0.55 mmol, 55%): 1H NMR (300 MHz, CDCl3) δ 4.27 (q, J = 7.0 Hz, 2H), 3.36  (m, 2H), 

2.91 (m, 2H), 2.44 (t, J = 7.0 Hz, 2H), 1.60 (sextet, J = 7.0 Hz, 2H), 1.37 (t, J = 7.0 Hz, 

3H), 0.91 (t, J = 7.0 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 206.1 (s), 66.7 (t), 44.7 (t), 



44.3 (t), 36.0 (t), 17.1 (t), 15.0 (q), 13.6 (q); IR (thin film) 2964, 2873, 1716, 1350, 1168 

cm-1; LRMS (CI) 209 (100, [M+H]+), 163 (22); HRMS (CI) calcd for C8H17O4S [M+H]+ 

209.08475; observed 209.08504. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  

 



5-Oxo-octane-1,3-disulfonic acid diethyl ester 

O

SO3Et

SO3Et

 
1H NMR (400 MHz, CDCl3) δ 4.45-4.28 (m, 4H), 3.90 (m, 1H), 3.38 (dddd, J = 20.0, 5.5 

Hz, 2H), 3.20 (dd, J = 18.5, 4.5 Hz, 1H), 2.68 (dd, J = 18.5, 7.5 Hz, 1H), 2.50-2.36 (m, 

3H), 2.23 (m, 1H), 1.65 (app sextet, J = 8.0 Hz, 2H), 1.47 (m, 6H), 0.95 (t, J = 8.0 Hz, 

3H); 13C NMR (125 MHz, CDCl3) δ 205.7 (s), 67.3 (t), 66.8 (t), 53.9 (d), 47.5 (t), 45.0 

(t), 42.2 (t), 24.5 (t), 17.2 (t), 15.2 (q), 15.2 (q), 13.7 (q); IR (thin film) 2934, 1716, 1344, 

1166 cm-1; LRMS (CI) 345 (15, [M+H]+), 235 (100); HRMS (CI) calcd for C15H25O7S2 

[M+H]+
  345.1042; observed 345.1036. 



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  



3-Cyclohexyl-3-oxo-propane-1-sulfonic acid ethyl ester 
O

SO3Et

 
Reaction was complete after 96 h. Purification by column chromatography (20-60% 

EtOAc/petrol) gave 3-cyclohexyl-3-oxo-propane-1-sulfonic acid ethyl ester as a 

colourless oil (129 mg, 0.52 mmol, 52%): 1H NMR (600 MHz, CDCl3) δ 4.30 (q, J = 7.0 

Hz, 2H), 3.40 (m, 2H), 3.01 (m, 2H), 2.41 (tt, J = 11.0, 3.0 Hz, 1H), 1.92-1.86 (m, 2H), 

1.84-1.78 (m, 2H), 1.72-1.66 (m, 1H), 1.44-1.18 (m, 8H); 13C NMR (150 MHz, CDCl3) δ 

209.2 (s), 66.7 (t), 50.8 (d), 44.4 (t), 34.1 (t), 28.4 (t), 25.7 (t), 25.5 (t), 15.0 (q); IR (thin 

film) 2930, 2855, 1710, 1352, 1168 cm-1; LRMS (EI) 248 (10, [M]+·), 139 (100); HRMS 

(EI) calcd for C11H20O4S [M]+· 248.10768; observed 248.10658. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

102030405060708090100110120130140150160170180190200210
f1 (ppm)  



3-Oxo-hexane-1-sulfonic acid phenyl ester  

O

SO3Ph  
Reaction was complete after 120 h. Purification by column chromatography (50-95% 

CH2Cl2/petrol) and recrystallisation (petrol) gave 3-oxo-hexane-1-sulfonic acid phenyl 

ester as a white solid (133 mg, 0.52 mmol, 52%): 1H NMR (500 MHz, CDCl3) δ 7.41 (dt, 

J = 1.0, 7.0 Hz, 2H), 7.32 (dt, J = 1.0, 7.0 Hz, 1H), 7.27 (dd, J = 1.0, 7.0 Hz, 2H), 3.55 

(m, 2H), 3.06 (m, 2H), 2.48 (t, J = 7.5 Hz, 2H), 1.65 (sextet, J = 7.5 Hz, 2H), 0.94 (t, J = 

7.5 Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 205.7 (s), 149.1 (s), 130.1 (d), 127.5 (d), 

122.0 (d), 44.9 (t), 44.8 (t), 36.1 (t), 17.3 (t), 13.7 (q); IR (solid) 2964, 2934, 2875, 1718, 

1588, 1489, 1370, 1145 cm-1; LRMS (CI) 257 (45, [M+H]+), 163 (100); HRMS (CI) 

calcd for C12H17O4S [M+H]+ 257.08475; observed 257.08498. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

102030405060708090100110120130140150160170180190200210220
f1 (ppm)  



3-Cyclohexyl-3-oxo-propane-1-sulfonic acid phenyl ester 

 

 

 

Reaction was complete after 120 h. Purification by column chromatography (50-95% 

CH2Cl2/petrol) and recrystallisation (petrol) gave 3-cyclohexyl-3-oxo-propane-1-sulfonic 

acid phenyl ester as a white solid (169 mg, 0.57 mmol, 57%); 1H NMR (600 MHz, 

CDCl3) δ 7.47-7.42 (m, 2H), 7.38-7.34 (m, 1H), 7.32-7.28 (m, 2H), 3.59-3.55 (m, 2H), 

3.17-3.12 (m, 2H), 2.44 (tt, J = 11.0, 3.0 Hz, 1H), 1.92-1.86 (m, 2H), 1.84-1.78 (m, 2H), 

1.72-1.66 (m, 1H), 1.44-1.18 (m, 5H); 13C NMR (150 MHz, CDCl3) δ 208.9 (s), 149.01 

(s), 130.1 (d), 127.4 (d), 122.0 (d), 50.8 (d), 44.9 (t), 34.0 (t), 28.4 (t), 25.7 (t), 25.5 (t); IR 

(solid) 2930, 2855, 1711, 1588, 1488, 1370, 1144 cm-1; LRMS (FAB) 319 (17, 

[M+Na]+), 297 (18, [M+H]+), 176 (52), 154 (100); HRMS (FAB) calcd for C15H21O4S 

[M+H]+ 297.11605; observed 297.11665. 

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

O

SO3Ph



-100102030405060708090100110120130140150160170180190200210
f1 (ppm)  

 

Typical procedure for the synthesis of β-keto-sulfones 

Aldehyde (5 mmol) was added to a solution of alkene (1 mmol) on H2O (500 μL) and the 

reaction mixture stirred at 300 rpm at 60 °C with an attached condenser for 24 h. The 

solvent was removed in vacuo and purified as described below to afford the desired β-

keto-sulfonate. 

 

1-Benzenesulfonyl-hexan-3-one 
O

SO2Ph 
Purification by column chromatography (10-30% EtOAc/petrol) gave 1-benzenesulfonyl-

hexan-3-one as a yellow oil (134 mg, 0.56 mmol, 56%): 1H NMR (500 MHz, CDCl3) δ 

7.90 (m, 2H), 7.66 (m, 1H), 7.58 (m, 2H), 3.38 (m 2H), 2.89 (m, 2H), 2.40 (t, J = 7.5, 

2H), 1.58 (sextet, J = 7.5, 2H), 0.90 (t, J = 7.5, 3H); 13C NMR (125 MHz, CDCl3) δ 206.2 

(s), 139.1 (s), 134.0 (d), 129.5 (d), 128.0 (d), 50.6 (t), 44.8 (t), 35.0 (t), 17.2 (t), 13.7 (q); 



IR (thin film) 2965, 1716, 1308, 1150 cm-1; LRMS (CI) 258 (100, [M+NH4]+), 116 (56); 

HRMS (ES) calcd for C12H20NO3S [M+NH4]+
 258.1158; observed 258.1160.  



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  

 



3-Benzenesulfonyl-1-cyclohexyl-propan-1-one 
O

SO2Ph

 
Purification by column chromatography (10-30% EtOAc/petrol) and recrystallisation 

(petrol) gave 3-benzenesulfonyl-1-cyclohexyl-propan-1-one as a white solid (171 mg, 

0.61 mmol, 61%):  m.p. 78-80 °C; 1H NMR (500 MHz, CDCl3) δ 7.90 (m, 2H), 7.66 (m, 

1H), 7.58 (m, 2H), 3.37 (m 2H), 2.95 (m, 2H), 2.34 (m, 1H), 1.80-1.67 (m, 5H), 1.32-

1.18 (m, 5H); 13C NMR (125 MHz, CDCl3) δ 209.3 (s), 139.2 (s), 134.0 (d), 129.5 (d), 

128.0 (d), 50.9 (d), 50.7 (t), 32.9 (t), 28.5 (t), 25.7 (t), 25.6 (t); IR (solid) 2929, 1709, 

1308, 1151 cm-1; LRMS (CI) 298 (100, [M+NH4]+), 156 (8%); HRMS (ES) calcd for 

C15H24NO3S [M+NH4]+
  298.1471; observed 298.1473.  

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  



0102030405060708090100110120130140150160170180190200210220
f1 (ppm)  

 

1-Ethanesulfonyl-hexan-3-one 
O

SO2Et 
Purification by column chromatography (50% EtOAc/petrol) and recrystallisation 

(CH2Cl2/petrol) gave 1-ethanesulfonyl-hexan-3-one as a white solid (123 mg, 0.64 mmol, 

64%): m.p. 70-73 °C; 1H NMR (400 MHz, CDCl3) δ 3.29-3.26 (m, 2H), 3.06-2.98 (m, 

4H), 2.51-2.47 (m, 2H), 1.58 (sextet, J = 7.5, 2H), 1.44 (t, J = 7.5, 3H), 0.95 (t, J = 7.5, 

3H); 13C NMR (150 MHz, CDCl3) δ 206.8 (s), 48.2 (t), 46.0 (t), 44.7 (t), 34.1 (t), 17.2 (t), 

13.7 (q), 6.72 (q); IR (solid) 2961, 2874, 1712, 1293, 1127 cm-1; LRMS (CI) 193 (5, 

[M+H]+), 109 (68), 99 (100); HRMS (ES) calcd for C8H17O3S [M+H]+
 193.08984; 

observed 193.09007. 



0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

102030405060708090100110120130140150160170180190200210
f1 (ppm)  



1-Cyclohexyl-3-ethanesulfonyl-propan-1-one 
O

SO2Et

 
Purification by column chromatography (10-30% EtOAc/petrol) and recrystallisation 

(CH2Cl2/petrol) gave 1-cyclohexyl-3-ethanesulfonyl-propan-1-one as a white solid (132 

mg, 0.57 mmol, 57%): m.p. 82-84 °C; 1H NMR (600 MHz, CDCl3) δ 3.26 (m, 2H), 3.04 

(m, 4H), 2.43 (tt, J = 11.0, 3.5, 1H), 1.92-1.87 (m, 2H), 1.83-1.78 (m, 2H), 1.70 (m, 1H), 

1.44 (t, J = 7.5, 3H). 1.42-1.17 (m, 5H); 13C NMR (125 MHz, CDCl3) δ 209.9 (s), 50.8 

(d), 48.2 (t), 46.1 (t), 32.1 (t), 28.5 (t), 25.7 (t), 25.5 (t), 6.7 (q); IR (solid) 2929, 2854, 

1702, 1300, 1130 cm-1; LRMS (EI) 232 (12, [M]+·), 204 (55), 139 (100); HRMS (EI) 

calcd for C11H20O3S [M]+·
 232.11277; observed 232.11174. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

102030405060708090100110120130140150160170180190200210
f1 (ppm)  

 



3-Oxo-hexane-1-sulfonic acid hexylamide 
O

S
H
N

O O  
To a stirring solution of 3-oxo-hexane-1-sulfonic acid pentafluorophenyl ester X (0.29 

mmol) in NMP (2.5 mL) was added a solution of n-hexylamine (0.64 mmol) in NMP (1 

mL) at 0 °C dropwise. After addition was complete, the reaction mixture was left to 

warm to room temperature and stirred at room temperature for a further 4 h. To work-up, 

the reaction mixture was diluted with Et2O (20 mL), washed with sat. LiCl (3 × 20 mL), 

sat. NaHCO3 (3 × 20 mL), 2M HCl (3 × 20 mL), dried (MgSO4) and the solvent removed 

in vacuo to afford 3-oxo-hexane-1-sulfonic acid hexylamide as a white solid (64 mg, 0.25 

mmol, 82%): 1H NMR (600 MHz, CDCl3) δ 4.12 (br t, J = 6.0 Hz, 1H, NH), 3.34-3.31 

(m, 2H), 3.12 (q, J = 7.0 Hz, 2H), 2.97-2.94 (m, 2H), 2.47 (t, J = 7.5 Hz, 2H), 1.63 

(sextet, J = 7.5 Hz, 2H), 1.57 (quintet, J = 7.5 Hz, 2H), 1.38-1.24 (m, 6H), 0.94 (t, J = 7.5 

Hz, 3H), 0.90 (t, J = 7.0 Hz, 3H); 13C NMR (150 MHz, CDCl3) δ 207.1 (s), 46.6 (t), 44.8 

(t), 43.4 (t), 36.5 (t), 33.3 (t), 30.2 (t), 26.3 (t), 22.5 (t), 17.2 (t), 14.0 (q), 13.7 (q); IR 

(solid) 3288, 2957, 2930, 2859, 1703, 1312, 1136 cm-1; LRMS (CI) 264 (45, [M+H]+), 

102 (100); HRMS (CI) calcd for C12H26NO3S [M+H]+ 264.1633; observed 264.1624. 



0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)  

0102030405060708090100110120130140150160170180190200210
f1 (ppm)  

 



2-Hexyl-3-propyl-isothiazolidine 1,1-dioxide 

N S
O

O

 
A solution of 3-oxo-hexane-1-sulfonic acid hexylamide (50 mg, 0.19 mmol) in TFA (4 

mL) was left to stir at 21 °C for 15 min. Then was added sodium cyanoborohydride (12 

mg, 0.19 mmol) and the reaction mixture left to stir for 30 min. Then was added further 

sodium cyanoborohydride (24 mg, 0.38 mmol) and the reaction mixture left to stir for 

further 20 min. The solvents were removed in vacuo, the crude residue diluted with 

EtOAc (50 mL), washed with sat. NaHCO3 (3 × 100 mL) and 2M HCl (3 × 100 mL), 

dried (MgSO4) and the solvent removed in vacuo. The crude residue was purified by 

column chromatography (50% Et2O/petrol) to afford 2-hexyl-3-propyl-isothiazolidine 

1,1-dioxide as a colourless oil (41 mg, 0.17 mmol, 87%): 1H NMR (600 MHz, CDCl3) δ 

3.34-3.30 (m, 1H), 3.22 (ddd, J = 12.5, 8.0, 4.5 Hz, 1H), 3.16 (ddd, J = 14.5, 8.0, 7.0 Hz, 

1H), 3.00 (app dddd, J = 21.0, 12.5, 9.0, 8.5 Hz, 2H), 2.41 (dddd, J = 18.0, 11.5, 6.5, 4.5 

Hz, 1H), 2.03 (ddt, J = 21.0, 13.0, 8.0 Hz, 1H), 1.73 (dddd, J = 19.0, 11.0, 5.0, 4.0 Hz, 

1H), 1.65-1.24 (m, 11H), 0.98 (t, J = 7.5 Hz, 3H). 0.90 (t, J = 7.0 Hz, 3H); 13C NMR (150 

MHz, CDCl3) δ 58.1 (d), 46.5 (t), 43.8 (t), 36.0 (t), 31.5 (t), 28.6 (t), 26.7 (t), 25.0 (t), 

22.6 (t), 17.8 (t), 14.1 (q), 14.1 (q); IR (thin film) 2957, 2930, 2872, 1305, 1134 cm-1; 

LRMS (CI) 248 (60, [M+H]+), 204 (100); HRMS (CI) calcd for C12H26NO2S [M+H]+ 

248.1684; observed 248.1686. 
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Typical procedure for the synthesis of β-keto-sulfides 

To a stirring solution of β-keto-sulfone/sulfonate (1 mmol) in CH2Cl2 (3 mL) was added 

thiol (1.3 mmol) and then DBU (2 mmol) and the reaction mixture left to stir for 1 h. The 

solvent was removed in vacuo and the crude residue purified as described below to afford 

the desired β-keto-sulfide. 

 

1-Hexylsulfanyl-hexan-3-one  

O

S  
Purification by column chromatography (60% CH2Cl2/petrol to neat CH2Cl2) afforded 

1-hexylsulfanyl-hexan-3-one as a colourless oil: 1H NMR (500 MHz, CDCl3) δ 2.71 (m, 

2H), 2.67 (m, 2H), 2.49 (t, J = 7.5, 2H), 2.39 (t, J = 7.5 Hz, 2H), 1.62-1.55 (m, 4H), 1.38-

1.23 (m, 6H), 0.90 (t, J = 7.5 Hz, 3H), 0.88 (t, J = 7.5 Hz, 3H); 13C NMR (125 MHz, 

CDCl3) δ 209.8 (s), 45.1 (d), 42.9 (t), 32.6 (t), 31.5 (t), 29.6 (t), 28.6 (t), 25.9 (t), 22.6 (t), 

17.3 (t), 14.1 (q), 13.8 (q); IR (thin film) 2959, 2927, 1714 cm-1; LRMS (CI) 217 (100, 

[M+H]+), 131 (50); HRMS (CI) calcd for C12H25OS [M+H]+ 217.16260; observed 

217.16211. 
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1-(4-Methyl-benzylsulfanyl)-hexan-3-one  
O

S

 
Purification by column chromatography (60% CH2Cl2/petrol to neat CH2Cl2) afforded 

1-(4-methyl-benzylsulfanyl)-hexan-3-one as a colourless oil: 1H NMR (500 MHz, 

CDCl3) δ 7.19 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 3.68 (s, 2H), 2.66-2.58 (m, 

4H), 2.34 (t, J = 7.5 Hz, 2H), 2.32 (s, 3H), 1.59 (sextet, J = 7.5 Hz, 2H), 0.88 (t, J = 7.5 

Hz, 3H); 13C NMR (125 MHz, CDCl3) δ 209.6 (s), 136.8 (s), 135.2 (s), 129.3 (d), 128.8 

(d), 45.0 (t), 42.5 (t), 36.5 (t), 25.3 (t), 21.1 (q), 17.3 (t), 13.8 (q); IR (thin film) 2962, 

2928, 2871, 1712, 1535, 1516 cm-1; LRMS (CI) 237 (35, [M+H]+), 236 (50, [M]+), 107 

(100); HRMS (CI) calcd for C14H21OS [M+H]+ 237.13131; observed 237.13180. 
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