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(A) General comments.

IR spectra were recorded using a JASCO FT/IR-5300 spectrometer. 1H NMR (400 MHz) and 13C NMR (100 MHz) spectra were recorded on JEOL JNM-A400II FT NMR and ECX-400P. Chemical shifts,  are referred to TMS. EI and ESI high-resolution mass spectra were measured on a JEOL JMS-T100GC or a Thermo Scientific Exactive spectrometer, respectively. Melting point was measured by Yanagimoto micro melting point apparatus and is uncorrected. Optical rotation was measured by JASCO P-2200. HPLC was carried out using a JASCO PU-2089 Plus intelligent pump and a UV-2075 Plus UV detector.
(B) Materials.

Enones were used after distillation. Unless otherwise noted, other materials were purchased from commercial suppliers and were used without purification. Diphenylmethyl mercaptan and triphenylmethyl mercaptan were prepared according to the literature.1 Catalyst 1a was synthesized from 1b.2 Catalysts 1b-c,3a 1d,3b 1e3a and 1g3c were synthesized according to the literatures.
(C) Thio-Michael addition; General Procedure
In a 10 mL vial, 2a (48 mg, 0.5 mmol) and benzyl mercaptan (68 mg, 0.55 mmol) were added successively to a mixture of O-triphenylmethyl L-cystein (1f) (18.2 mg, 0.05 mmol), DMSO (20 mg, 0.25 mmol) and CH2Cl2 (1 mL) at room temperature. After the reaction mixture was stirred for 72 h at 37 °C, saturated aqueous NH4Cl (1.5 mL) was added to the vial and extracted with Et2O (2 mL × 3). The combined organic phase was dried over MgSO4, filtered and concentrated under reduced pressure. The Michael adduct 3a was isolated by column chromatography (silica gel, hexane/Et2O) in 85% yield (94 mg) as oil.
(D) Compound characterization data of the Michael adducts
Spectroscopic data of 3a4a,b and 3b-c4b are in agreement with the published data.
(S)-3-(Phenylmethylthio)cyclohexanone (3a)4a,b
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[]26D = –53.5° (55% ee, c = 1.00, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALPAK AD-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 8.3 min, tr(minor enantiomer) = 7.6 min). The absolute configuration was determined by comparison of the optical rotation with that of the literature.4a,b

(S)-3-(Phenylmethylthio)cycloheptanone (3b)4b
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 3b
[]26D = –23.2° (30% ee, c = 1.00, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALCEL OJ-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 22.4 min, tr(minor enantiomer) = 24.8 min). The absolute configuration was determined by comparison of the optical rotation with that of the literature.4b

(S)-3-(Phenylmethylthio)cyclopentanone (3c)4b


[image: image3.emf]S


O




S

O

 3c
[]26D = –9.8° (24% ee, c = 1.00, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALPAK AD-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 9.2 min, tr(minor enantiomer) = 8.1 min). The absolute configuration was determined by comparison of the optical rotation with that of the literature.4b
3-(4-Chlorophenylmethylthio)cyclohexanone (3d)
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 3d
[]27D = –26.3° (27% ee, c = 1.05, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALPAK AD-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 11.1 min, tr(minor enantiomer) = 9.4 min).

H(CDCl3) 1.61-1.76 (2H, m), 2.05-2.14 (2H, m), 2.27-2.44 (3H, m), 2.64-2.69 (1H, m), 2.88-2.95 (1H, m), 3.69-3.76 (2H, m), 7.23-7.30 (4H, m)
C(CDCl3) 24.0, 31.2, 34.2, 40.9, 42.0, 47.7, 128.7 (2C), 130.0 (2C), 132.9, 136.4, 208.5

(neat)/cm-1 3028, 2942, 2865, 1712, 1596, 1490, 1445, 1420, 1342, 1314, 1282, 1222, 1176, 1092, 1057, 1033, 1014, 973, 876, 832, 749, 729, 642
[HR EI-MS: Calc. for C13H15ClOS (M): 254.0532. Found: M+, 254.0532]
3-(4-Methoxyphenylmethylthio)cyclohexanone (3e)
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[]26D = –48.0° (50% ee, c = 1.00, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALPAK AD-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 12.9 min, tr(minor enantiomer) = 10.9 min).

H(CDCl3) 1.64-1.72 (2H, m), 2.03-2.13 (2H, m), 2.30-2.45 (3H, m), 2.65-2.69 (1H, m), 2.88-2.94 (1H, m), 3.69-3.76 (2H, m), 3.80 (3H, s), 6.84 (2H, d, J 8.5 Hz), 7.25 (2H, d, J 8.5 Hz)

C(CDCl3) 24.1, 31.3, 34.3, 40.9, 41.8, 47.8, 55.2, 65.1, 114.0 (2C), 129.7 (2C), 158.6, 208.8

(neat)/cm-1 3002, 2939, 2836, 1712, 1609, 1583, 1511, 1444, 1422, 1342, 1315, 1301, 1249, 1175, 1095, 1034, 973, 876, 833, 750, 676
[HR EI-MS: Calc. for C14H18O2S (M): 250.1028. Found: M+, 250.1034]
3-(Diphenylmethylthio)cyclohexanone (3f)
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[]26D = –23.7° (39% ee, c = 1.00, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALPAK AD-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 12.1 min, tr(minor enantiomer) = 10.3 min).

H(CDCl3) 1.55-1.79 (2H, m), 2.00-2.13 (2H, m), 2.27-2.45 (3H, m), 2.62-2.66 (1H, m), 2.81-2.88 (1H, m), 5.23 (1H, s), 7.19-7.47 (10H, m)

C(CDCl3) 24.0, 31.1, 40.9, 42.7, 47.6, 52.8, 127.3 (2C), 128.1 (2C), 128.2 (2C), 128.62 (2C), 128.63 (2C), 140.87, 140.88, 208.6

(neat)/cm-1 3059, 3026, 2941, 2869, 1712, 1599, 1584, 1492, 1449, 1419, 1341, 1314, 1282, 1222, 1174, 1094, 1077, 1031, 972, 877, 833, 750, 703, 629
[HR ESI-MS: Calc. for C19H20NaOS (M+Na): 319.1133. Found: M++Na, 319.1129]
3-(Triphenylmethylthio)cyclohexanone (3g)


[image: image7.emf]O


S


*




O

S

*

 3g

Mp. 132-133 °C

[]26D = –10.0° (8% ee, c = 1.07, CHCl3), The enantioselectivity was determined by HPLC analysis (Daicel CHIRALPAK AD-H, 10% isopropanol/hexane, 1.0 mL/min, 254 nm; tr(major enantiomer) = 9.6 min, tr(minor enantiomer) = 7.7 min).

H(CDCl3) 1.26-1.37 (1H, m), 1.45-1.54 (2H, m), 1.83-1.92 (1H, m), 2.10-2.31 (4H, m), 2.42-2.51 (1H, m), 7.18-7.34 (10H, m), 7.44-7.52 (5H, m)

C(CDCl3) 24.3, 32.7, 40.7, 43.3, 48.8, 67.9, 126.7 (3C), 127.9 (6C), 129.4 (6C), 144.7 (3C), 208.9

(KBr)/cm-1 3084, 3059, 3024, 2961, 2938, 2870, 1714, 1593, 1488, 1443, 1415, 1343, 1317, 1283, 1222, 1179, 1081, 1031, 974, 884, 873, 846, 768, 741, 696, 617

[HR ESI-MS: Calc. for C25H24NaOS (M+Na): 395.1446. Found: M++Na, 395.1447]
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