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1. General information

All the electrochemical reactions were performed in an undivided cell equipped with two 
Pt electrodes (1.0 × 1.0 cm2) unless otherwise noted. Room temperature (rt) refers to 23 
°C. Solvents such as THF, MeCN and DMF were purchased from Fischer Scientific. 
Products were purified by flash column chromatography on silica gel 60 M (0.040-0.063 
mm, 230-400 mesh, Macherey-Nagel). As eluents, cyclohexane (99.5%+ quality) and 
EtOAc (HPLC grade) were used. Visualization of spots on TLC plate was accomplished 
with UV light (254 nm) or phosphomolybdic acid stain (5 g phosphomolybdic acid in 100 
mL ethanol). All commercial reagents were purchased from Acros, TCI, Sigma-Aldrich. 
They were used without further purification unless specified.

1H NMR and 13C NMR spectra were recorded on Bruker Avance 700 (700 MHz), JEOL 
ECZ600 S (600 MHz), JEOL (ECX 400, Eclipse 500) and Bruker Avance 500 (500 MHz) 
spectrometers. All 1H NMR and 13C NMR chemical shifts were reported in ppm relative 
the corresponding residual solvent signal (CDCl3: δH = 7.26 ppm, δC = 77.16 ppm). NMR 
yields were determined using dibromomethane as an internal standard. Reported integrals 
are in accordance with assignments; coupling constants (J) are given in Hz. Multiplicity is 
indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), m (multiplet), dd 
(doublet of doublet), etc. Cyclic voltammetry was performed on an Interface 1010 B 
Potentiostat/Galvanostat/ZRA from Gamry Instruments. The measurements were 
performed in anhydrous and oxygen free solvents under argon atmosphere. Platinum wires 
were used as working-, counter-, and quasi-reference electrodes. High resolution mass 
spectrometry (HRMS) was performed on a Finnigan MA T 95 (EI), Bruker APEX III 
FTMS (ESI) or Agilent 6210 (ESI). Enantiomeric ratios were determined by chiral HPLC 
(Agilent Series 1200 with DAD) on a chiral column. 
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2. Optimization details

Table S1 Screening of organocatalysta, b

O

H +
SH

O

H
Sn-Bu4NPF6, 300:1 MeCN/H2O (0.1 M)

Pt (+)/ Pt (-)

undivided cell, I = 2 mA, 1.5 F/mol, 6 h, rt
1a 2a 4a

3 (30 mol%), I2 (10 mol%)

N
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Ph
Ph

OTMSN
H

O
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H

N
O

Ph

3b

3h
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N
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3i

N
H

N
O

Ph
3j

N
H

N
O

N
H

N
O

N
H

NO

Ph

3a

3g3e

40%, 0

41%,-24% ee

63%,35% ee

13%,21% ee

3c
20%,81% ee

15%, -41% eetrace, -

t-Bu

NH2

N

3f
trace, -

31%, 0

N
H

N
O

34%, -44% ee
3d

aReaction conditions: 1a (0.90 mmol, 3.00 equiv.), 2a (0.30 mmol, 1.00 equiv.), 3 (30 mol%), I2 (10 mol%), n-Bu4NPF6 (0.2 M), 

MeCN (3 mL) and H2O (10 μL) in an undivided cell with two platinum electrodes (each 1.0 × 1.0 cm2) under 2 mA at room 

temperature for 6 h. bYields were determined by 1H NMR analysis with CH2Br2 as an internal standard. The product was reduced 

by NaBH4 to the corresponding alcohol and its enantioselectivities were determined by chiral HPLC analysis.

Table S2 Screening of mediator a, b

O

H +
SH

O

H
Sn-Bu4NPF6, 300:1 MeCN/H2O (0.1 M)

Pt (+)/ Pt (-)

undivided cell, I = 2 mA, 1.5 F/mol, 6 h, rt
1a 2a 4a

3 (30 mol%), Mediator (10 mol%)

Entry Mediator Yield (%) eeb (%) 
1 I2 63 83
2 NaI 30 25

3 N

O

O

I 7 -

aReaction conditions: 1a (0.90 mmol, 3.00 equiv.), 2a (0.30 mmol, 1.00 equiv.), 3 (30 mol%), mediatior (10 mol%), n-Bu4NPF6 

(0.2 M), MeCN (3 mL) and H2O (10 μL) in an undivided cell with two platinum electrodes (each 1.0 × 1.0 cm2) under 2 mA at 
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room temperature for 6 h. bYields were determined by 1H NMR analysis with CH2Br2 as an internal standard. The product was 

reduced by NaBH4 to the corresponding alcohol and its enantioselectivities were determined by chiral HPLC analysis.

Table S3 Screening the amount of 1a, I2, and organocatalysta, b

O

H +
SH

O

H
Sn-Bu4NPF6, 300:1 MeCN/H2O (0.1 M)

Pt (+)/ Pt (-)

undivided cell, I = 2 mA, 1.5 F/mol, 6 h, rt
1a (y equiv) 2a (0.30 mmol) 4a

3a (z mol%), I2 (x mol%)

Entry 1a (y equiv.) I2 (x mol%) 3a (z mol%) Yield (%) eeb (%)
1 1.5 10 30 45 81
2 3 10 30 63 83
3 5 10 30 66 83
4 3 20 30 trace -
5 3 100 30 0 -
6 3 5 30 21 45
7 3 1 30 16 53
8 3 10 20 21 48
9 3 10 10 10 54

aReaction conditions: 1a (y equiv.), 2a (0.30 mmol, 1.00 equiv.), 3 (z mol%), I2 (x mol%), n-Bu4NPF6 (0.2 M), MeCN (3 mL) and 

H2O (10 μL) in an undivided cell with two platinum electrodes (each 1.0 × 1.0 cm2) under 2 mA at room temperature for 6 h. 

bYields were determined by 1H NMR analysis with CH2Br2 as an internal standard. The product was reduced by NaBH4 to the 

corresponding alcohol and its enantioselectivities were determined by chiral HPLC analysis.

Table S4 Screening of currenta, b

O

H +
SH

O

H
S300:1 MeCN/H2O (0.1 M)

Pt (+)/ Pt (-)

n-Bu4NPF6, undivided cell, I , 6 h, rt
1a 2a 4a

3a (30 mol%), I2 (10 mol%)

Entry Current (mA) Yield of 4a (%) eeb (%) 
1 4 63 54
2 5 84 85
3 6 52 74
4 8 55 34

aReaction conditions: 1a (0.90 mmol, 3.00 equiv.), 2a (0.30 mmol, 1.00 equiv.), 3 (30 mol%), I2 (10 mol%), n-Bu4NPF6 (0.2 M), 

MeCN (3 mL) and H2O (10 μL) in an undivided cell with two platinum electrodes (each 1.0 × 1.0 cm2) electrolysis under the 

corresponding current at room temperature for 6 h. bYields were determined by 1H NMR analysis with CH2Br2 as an internal 

standard. The product was reduced by NaBH4 to the corresponding alcohol and its enantioselectivities were determined by chiral 

HPLC analysis.

Table S5 Screening of solvent and electodesa, b

O

H +
SH

O

H
Sn-Bu4NPF6,solvent (0.1 M)

electode (+)/ electrode (-)

undivided cell, I = 5 mA, 3.8 F/mol, 6 h, rt
1a 2a 4a

3a (30 mol%), I2 (10 mol%)



S5

Entry Solvent Electrodes Yield of 4a b (%) ee b (%) 
1 300:1 MeCN/H2O Pt 84 85
2 Toluene Pt 0 -
3 DMF Pt Trace -
4 MeCN Pt 86 37
5 400:1 MeCN/H2O Pt 84 75
6 200:1 MeCN/H2O Pt 40 89
7 100:1 MeCN/H2O Pt 21 86
8 300:1 MeCN/H2O Graphite 63 79

a Reaction conditions: 1a (0.90 mmol, 3.00 equiv.), 2a (0.30 mmol, 1.00 equiv.), 3 (30 mol%), I2 (10 mol%), n-Bu4NPF6 (0.2 M), 

solvent (HPLC level, 3 mL) in an undivided cell with two electrodes (each 1.0 × 1.0 × 0.01 cm3 for platinum electrodes and each 

1.0 × 1.0 × 0.3 cm3 for graphite electrodes) electrolysis under 5 mA at room temperature for 6 h. b Yields were determined by 1H 

NMR analysis with CH2Br2 as an internal standard. The product was reduced by NaBH4 to the corresponding alcohol and its 

enantioselectivities were determined by chiral HPLC analysis.

3. Cyclic voltammetry studies and dynamic voltage measuring

3.1. Cyclic voltammetry studies 
Cyclic voltammetry experiments were performed on an Interface 1010 B Potential/Galvanostat/ZRA 

from Gamry Instruments in anhydrous and oxygen-free MeCN under argon at room temperature. n-

Bu4NPF6 (0.05 M) was used as the supporting electrolyte. Platinum wires were used as working-, counter- 

and quasi-reference electrodes. The voltammograms were adjusted relative to Fc/Fc+. The scan rate was 

100 mV/s.

-1.0 -0.5 0.0 0.5 1.0
-2x10-5

-1x10-5

0

1x10-5

2x10-5

3x10-5

4x10-5

 

 

Cu
rre

nt 
(A

)

Potential (V)

 Ferrocene

Fig. S1. CV of ferrocene (1 mM) in MeCN with n-Bu4NPF6 (0.05 M) as supporting electrolyte.
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Fig. S2. CVs of substrates (1 mM) in MeCN with n-Bu4NPF6 (0.05 M) as supporting electrolyte.
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Fig. S3. CVs of the interaction of I2 with other substrates (50 mM) in MeCN with n-Bu4NPF6 (0.05 M) 

as supporting electrolyte. 
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Fig. S4. CV of product 4a (50 mM) in MeCN with n-Bu4NPF6 (0.1 M) as supporting electrolyte. 

Ferrocene was added as an internal reference.

3.2. Dynamic voltage measuring
The experiments were performed on 2460 SourceMeter from company Keithley under our standard 

conditions. 
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Fig. S5. 2460 SourMeter (left) and dynamic changes of voltage during 5 h of electrolysis under the 

electricity of 4 mA and 5 mA, separately (right)
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4. Mechanism studying experiments 

4.1 1H NMR analysis of the reaction mixture

 

6.886.926.967.007.047.087.127.167.207.247.287.327.367.407.447.48

f1 (ppm)
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Fig. S6. Using 1H NMR to monitor the variation of disulfide during the reaction.Throughout the duration 

of the reaction, a 50 μL mixture was collected at different time points (from sample 1 to sample 5, 0.1 h, 

1.5 h, 3 h, 4.5 h, 6 h). Sample 6 was prepared by adding 8.0 mg extra disulfide into the sample 1.

4.2 Control experiments
Control experiments with ArSI as the reagent: S-(4-bromophenyl)-N-(4-nitrophenyl)thiohydroxylamine 

was prepared according to the established method.1 Anhydrous HI gas was prepared according to the 

literature.2 And the HI gas was used directly by bubbling into the mixture. First, sulfenamide 8 was mixed 

with 1.5 equivalent of concentrated hydriodic acid (57 wt.% in H2O). By comparison of 1H NMR 

spectrum, the final products were disulfide 2ii′ and 4-nitroaniline. It demonstrates the specie ArSI can 

be generated by the reaction of sulfenamide and hydriodic acid. Furthermore, a 10 mL round ground 
flask was charged with 1a (0.90 mmol, 3.00 equiv.), 8 (0.30 mmol, 1.00 equiv.), 3a (0.09 mmol, 
15.32 mg, 30 mol%), MeCN (3 mL), H2O (10 μL) and a proper PTFE coated stir bar. The 
mixture was stirred under argon for 30 minutes. There was no reaction observed by TLC 
monitoring. The freshly prepared anhydrous HI gas was then injected into the above mixture 
slowly and bubbled at a constant rate. TLC monitored the reaction until the starting material 8 
consumed completely. Then the mixture was diluted with dichloromethane (3 mL). NaBH4 
(28.37 mg, 0.75 mmol, 5.00 equiv.) was added and the mixture was stirred at room temperature 
for 3 h. The reaction mixture was treated with water (2 mL) and extracted with dichloromethane 
(3×3 mL). The combined organic layers were washed with brine (3 mL), dried over Na2SO4, 

S
S

SH

sample 5

sample 4

sample 3

sample 2

sample 1

sample 6
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filtered and the solvent was removed under reduced pressure. The crude product was purified 
by flash column chromatography, furnishing the desired product 5i. (42.30 mg, yield 55%). 

4.95.05.15.25.35.45.55.65.75.85.96.06.16.26.36.46.56.66.76.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.7
f1 (ppm)
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Fig. S7. Using 1H NMR to monitor the reaction between sulfenamide and hydriodic acid. Sample a is 4-

bromophenyl disulfide. Sample b is 4-bromothiophenol. Sample c is 4-nitrolaniline. Sample d is S-(4-

bromophenyl)-N-(4-nitrophenyl)thiohydroxylamine. Sample e is the mixture of sample d with 1.5 

equivalent of hydriodic acid. Sample f is the result of sample e after standing for 5 h.
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5. Unsuccessful substrates
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6. Synthetic procedures and characterization data

O

H
R +

O

H
R

S
nBu4NPF6, MeCN, 3 mL

Pt (+)/ Pt (-)

undivided cell, I = 5 mA, 6 h, rt
1a 2a 4

3a (30 mol%), I2 (10 mol%)

R1-SH

R1

NaBH4

2 mL MeCN

R

S

5

R1

HO

Fig. S8 Reaction setup α-sulfenylation of aldehydes (left) using a platinum electrode arrangement 

(right).  

An 18 mL tube (diameter: 13 mm) was charged with 1 (0.90 mmol, 3.00 equiv.), 2 (0.30 mmol, 
1.00 equiv.), I2 (7.61 mg, 10 mol%), 3a (15.30 mg, 30 mol%), n-Bu4NPF6 (232.0 mg, 0.2 M), 
MeCN (3 mL), H2O (10 μL) and a proper PTFE coated stir bar. The tube was sealed with a 
septum equipped with two Pt electrodes (1×1 cm2, approx. 5 mm interelectrode gap) and the 
reaction mixture was electrolyzed under a constant current of 5 mA for 6 h. Then the mixture 
was diluted with MeCN (2 mL). NaBH4 (56.75 mg, 1.50 mmol, 5.00 equiv.) was added and the 
mixture was stirred at room temperature for 3 h. TLC monitored the reaction until it completed. 
The reaction mixture was treated with water (20 mL) and extracted with dichloromethane (3×20 
mL). The combined organic layers were washed with brine (10 mL), dried over Na2SO4, filtered 
and the solvent was removed under reduced pressure. The crude product was purified by flash 
column chromatography, furnishing the desired product 5.
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(R)-3-phenyl-2-(p-tolylthio)propan-1-ol (5a)

S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.2). Colorless 
liquid (62.10 mg, 80%). The enantiomeric excess (86% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (i-PrOH/hexane = 3:97, 38 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 18.03 min. tr(minor) = 15.97 min. [α]D

24 = - 0.63 (c = 0.59, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.37 – 7.32 (m, 4H), 7.29 – 7.25 (m, 3H), 7.14 (d, J = 7.9 Hz, 
2H), 3.64 (dt, J = 10.6 Hz, 5.2 Hz, 1H), 3.56 (dt, J = 11.4, 5.7 Hz, 1H), 3.44 – 3.38 (m, 1H), 
2.99 – 2.86 (m, 2H), 2.55 (t, J = 6.2 Hz, 1H), 2.37 (s, 3H).13C NMR (151 MHz, CDCl3) δ 138.8, 
137.8, 133.5, 129.9, 129.5, 129.2, 128.5, 126.5, 62.5, 53.9, 37.6, 21.1. 
HRMS (ESI, m/z) calcd. for C16H18NaOS+ [M+Na]+: 281.0971, found: 281.0972.

(R)-2-((4-isopropylphenyl)thio)-3-phenylpropan-1-ol (5b)

S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.22). Colorless 
liquid (39.60 mg, 47%). The enantiomeric excess (91% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 1:4, 31 bar, flow rate: 0.8 mL/min, λmax = 254 
nm): tr(major) = 9.74 min. tr(minor) = 8.64 min. [α]D

24 = 0.26 (c = 3.68, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.36 – 7.34 (m, 2H), 7.33 – 7.29 (m, 2H), 7.25 – 7.22 (m, 3H), 
7.18 – 7.15 (m, 2H), 3.61 (dd, J = 11.5, 4.4 Hz, 1H), 3.51 (dd, J = 11.5, 5.7 Hz, 1H), 3.39 (dddd, 
J = 8.3, 6.6, 5.7, 4.3 Hz, 1H), 2.98 – 2.87 (m, 3H), 2.25 (s, 1H), 1.25 (s, 3H), 1.24 (s, 3H). 13C 
NMR (151 MHz, CDCl3) δ 148.9, 138.8, 133.5, 129.9, 129.3, 128.6, 127.4, 126.7, 62.6, 54.1, 
37.8, 33.8, 24.0. 
HRMS (ESI, m/z) calcd. for C18H22NaOS+ [M+Na]+: 309.1284, found: 309.1287.

(R)-2-((4-(tert-butyl)phenyl)thio)-3-phenylpropan-1-ol (5c)

S
HO
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Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.21). Colorless 
liquid (37.90 mg, 42%). The enantiomeric excess (73% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (i-PrOH/hexane = 1:49, 37 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 16.00 min. tr(minor) = 13.67 min. [α]D

24 = -0.66 (c = 0.64, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.35 – 7.33 (m, 2H), 7.32 – 7.28 (m, 4H), 7.25 – 7.21 (m, 3H), 
3.60 (dd, J = 11.6, 4.3 Hz, 1H), 3.50 (dd, J = 11.6, 5.8 Hz, 1H), 3.39 (dddd, J = 8.4, 6.6, 5.8, 
4.4 Hz, 1H), 2.96 (dd, J = 13.8, 6.6 Hz, 1H), 2.90 (dd, J = 13.8, 8.3 Hz, 1H), 2.16 (s, 1H), 1.31 
(s, 9H). 13C NMR (151 MHz, CDCl3) δ 151.2, 138.9, 133.2, 129.7, 129.4, 128.6, 126.7, 126.3, 
62.6, 54.0, 37.9, 34.7, 31.4. 
HRMS (ESI, m/z) calcd. for C19H24NaOS+ [M+Na]+: 323.1440, found: 323.1445.

(R)-2-((4-methoxyphenyl)thio)-3-phenylpropan-1-ol (5d)

S

MeO

HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.18). Colorless 
liquid (66.30 mg, 78%). The enantiomeric excess (91% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 1:4, 38 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 17.43 min. tr(minor) = 13.05 min. [α]D

24 = 3.17 (c = 0.54, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.38 – 7.35 (m, 2H), 7.31 – 7.28 (m, 2H), 7.24 – 7.19 (m, 3H), 
6.86 – 6.83 (m, 2H), 3.80 (s, 3H), 3.56 (dd, J = 11.6, 4.2 Hz, 1H), 3.45 (dd, J = 11.6, 6.0 Hz, 
1H), 3.28 – 3.23 (m, 1H), 2.92 (dd, J = 14.0, 6.6 Hz, 1H), 2.84 (dd, J = 14.0, 8.4 Hz, 1H). 13C 
NMR (151 MHz, CDCl3) δ 160.0, 138.9, 136.3, 129.3, 128.6, 126.7, 123.1, 114.8, 62.4, 55.5, 
54.8, 37.8. 
HRMS (ESI, m/z) calcd. for C16H18NaO2S+ [M+Na]+: 297.0920, found: 297.0934.

(R)-2-((3,4-dimethylphenyl)thio)-3-phenylpropan-1-ol (5e)

S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.18). Colorless 
liquid (64.70 mg, 79%). The enantiomeric excess (91% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 1:4, 31 bar, flow rate: 0.8 mL/min, λmax = 254 
nm): tr(major) = 9.15 min. tr(minor) = 11.36 min. [α]D

25 = -1.10 (c = 1.61, CHCl3).
1H NMR (500 MHz, CDCl3) δ 7.32 – 7.29 (m, 2H), 7.25 – 7.22 (m, 3H), 7.20 – 7.16 (m, 2H), 
7.07 (d, J = 7.7 Hz, 1H), 3.60 (dd, J = 11.5, 4.4 Hz, 1H), 3.50 (dd, J = 11.5, 5.7 Hz, 1H), 3.37 
(dddd, J = 8.3, 6.6, 5.7, 4.4 Hz, 1H), 2.96 (dd, J = 13.9, 6.6 Hz, 1H), 2.90 (dd, J = 13.9, 8.3 Hz, 
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1H), 2.25 (s, 3H), 2.24 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 138.9, 137.6, 136.8, 134.8, 
131.1, 130.4, 129.7, 129.4, 128.6, 126.7, 62.6, 54.2, 37.9, 19.8, 19.5. 
HRMS (ESI, m/z) calcd. for C17H20NaOS+ [M+Na]+: 295.1127, found: 295.1135.

(R)-3-phenyl-2-(phenylthio)propan-1-ol (5f)

S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.18). Colorless 
liquid (50.59 mg, 65%). The enantiomeric excess (86% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 1:4, 37 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 11.42 min. tr(minor) = 9.38 min. [α]D

24 = -8.53 (c = 0.10, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.42 – 7.39 (m, 2H), 7.32 – 7.26 (m, 5H), 7.25 – 7.22 (m, 3H), 
3.62 (dd, J = 11.5, 4.3 Hz, 1H), 3.53 (dd, J = 11.5, 5.6 Hz, 1H), 3.46 – 3.41 (m, 1H), 2.98 – 
2.90 (m, 2H), 1.58 (s, 1H). 13C NMR (151 MHz, CDCl3) δ 138.7, 133.5, 133.0, 129.4, 129.2, 
128.6, 127.8, 126.8, 62.7, 53.9, 37.9. 
HRMS (ESI, m/z) calcd. for C15H16NaOS+ [M+Na]+: 267.0814, found: 267.0807.

(R)-2-((4-fluorophenyl)thio)-3-phenylpropan-1-ol (5g)

S

F

HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.12). Colorless 
liquid (59.32 mg, 75%). The enantiomeric excess (82% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 1:4, 38 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 11.91 min. tr(minor) = 8.73 min. [α]D

25 = -1.65 (c = 0.48, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.41 – 7.36 (m, 2H), 7.32 – 7.28 (m, 2H), 7.25 – 7.19 (m, 3H), 
7.02 – 6.96 (m, 2H), 3.60 (dd, J = 11.6, 4.4 Hz, 1H), 3.51 (dd, J = 11.6, 5.9 Hz, 1H), 3.32 (tdd, 
J = 7.4, 5.9, 4.4 Hz, 1H), 2.91 (d, J = 7.4 Hz, 2H), 1.68 (s, 1H). 13C NMR (151 MHz, CDCl3) 
δ 162.8 (d, J = 248.5 Hz), 138.6, 135.8 (d, J = 8.1 Hz), 129.3, 128.7, 128.4 (d, J = 4.1 Hz), 
126.8, 116.3 (d, J = 21.8 Hz), 62.7, 54.8, 37.9. 19F NMR (376 MHz, CDCl3) δ -113.14.
HRMS (ESI, m/z) calcd. for C15H15FNaOS+ [M+Na]+: 285.0720, found: 285.0720.

(R)-2-((4-chlorophenyl)thio)-3-phenylpropan-1-ol (5h)

S

Cl

HO
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Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.2). Colorless 
oil (40.36 mg, 48%). The enantiomeric excess (87% ee) was determined by HPLC with a Diacel 
Chiralpak IA column (EtOAc /hexane = 1:4, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): 
tr(major) = 13.86 min. tr(minor) = 8.82 min. [α]D

24 = 16.64 (c = 0.22, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.32 – 7.28 (m, 4H), 7.26 – 7.23 (m, 3H), 7.22 – 7.20 (m, 2H), 
3.63 (dd, J = 11.6, 4.4 Hz, 1H), 3.53 (dd, J = 11.6, 5.7 Hz, 1H), 3.44 – 3.34 (m, 1H), 2.96 – 
2.89 (m, 2H), 2.15 (s, 1H). 13C NMR (151 MHz, CDCl3) δ 138.5, 134.1, 133.9, 132.2, 129.34, 
129.32, 128.7, 126.8, 62.8, 54.2, 37.8.
HRMS (ESI, m/z) calcd. for C15H15ClNaOS+ [M+Na]+: 301.0424, found: 301.0415.

(R)-2-((4-bromophenyl)thio)-3-phenylpropan-1-ol (5i)

S

Br

HO

Purification: flash column chromatography (cyclohexane/EtOAc = 10:1, Rf = 0.2). Colorless 
liquid (82.01 mg, 84%). The enantiomeric excess (74% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (i-PrOH/Hexane = 1:19, 38 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 15.45 min. tr(minor) = 12.92 min. [α]D

24 = -5.83 (c = 2.13, CHCl3).
1H NMR (500 MHz, CDCl3) δ 7.42 – 7.41 (m, 1H), 7.40 – 7.39 (m, 1H), 7.33 – 7.29 (m, 2H), 
7.26 – 7.20 (m, 5H), 3.68 – 3.60 (m, 1H), 3.57 – 3.51 (m, 1H), 3.44 – 3.37 (m, 1H), 2.99 – 2.88 
(m, 2H), 2.14 (t, J = 5.8 Hz, 1H). 13C NMR (126 MHz, CDCl3) δ 138.4, 134.3, 132.9, 132.3, 
129.3, 128.7, 126.8, 121.9, 62.8, 54.1, 37.8.
HRMS (ESI, m/z) calcd. for C15H15BrNaOS+ [M+Na]+: 344.9919, found: 344.9931.

(R)-2-((3,5-bis(trifluoromethyl)phenyl)thio)-3-phenylpropan-1-ol (5j)

S
HO

CF3

F3C

Purification: flash column chromatography (cyclohexane/EtOAc = 20:1, Rf = 0.1). Colorless 
liquid (59.20 mg, 52%). The enantiomeric excess (61% ee) was determined by HPLC with a 
Diacel Chiralpak IC column (EtOH/hexane = 1:99, 41bar, flow rate: 1.0 mL/min, λmax = 
254nm): tr(major) = 6.34 min. tr(minor) = 6.67 min. [α]D

25= -7.92 (c = 0.96, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.66 (s, 3H), 7.32 – 7.28 (m, 2H), 7.25 – 7.21 (m, 3H), 3.83 – 
3.74 (m, 1H), 3.74 – 3.65 (m, 1H), 3.58 – 3.54 (m, 1H), 3.10 (dd, J = 14.0, 7.0 Hz, 1H), 2.91 
(dd, J = 14.0, 8.0 Hz, 1H), 2.03 (s, 1H). 13C NMR (151 MHz, CDCl3) δ 138.8, 137.8, 132.3 (q, 
J = 33.5 Hz), 130.66 (d, J = 4.2 Hz), 129.4, 128.8, 127.2, 123.04 (q, J = 273.2 Hz) 120.58 (p, J 
= 3.9 Hz), 63.8, 54.3, 38.2. 19F NMR (565 MHz, CDCl3) δ -62.91.
HRMS (ESI, m/z) calcd. for C17H14F6NaOS+ [M+Na]+: 403.0562, found: 403.0586.
(R)-3-phenyl-2-(propylthio)propan-1-ol (5k)
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S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 15:1, Rf = 0.2). Colorless 
liquid (34.32 mg, 54%). The enantiomeric excess (enantiopure, >99% ee) was determined by 
HPLC with a Diacel Chiralpak IA column (EtOH /hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, 
λmax = 254 nm): tr(major) = 11.77 min. tr(minor) = 12.89 min. [α]D

25 = 15.70 (c = 0.47, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.32 – 7.29 (m, 2H), 7.25 – 7.21 (m, 3H), 3.65 (ddd, J = 11.2, 
6.6, 4.3 Hz, 1H), 3.53 – 3.43 (m, 1H), 2.99 (tdd, J = 7.4, 6.2, 4.2 Hz, 1H), 2.94 – 2.81 (m, 2H), 
2.49 – 2.39 (m, 2H), 2.26 (t, J = 6.2 Hz, 1H), 1.59 – 1.53 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H). 13C 
NMR (151 MHz, CDCl3) δ 139.1, 129.4, 128.6, 126.6, 62.8, 50.9, 38.7, 32.9, 23.3, 13.6. 
HRMS (ESI, m/z) calcd. for C12H18NaOS+ [M+Na]+: 233.0971, found:233.0990.

(R)-2-(phenethylthio)-3-phenylpropan-1-ol (5l)

S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 15:1, Rf = 0.18). Colorless 
liquid (15.62 mg, 20%). The enantiomeric excess (91% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOH/hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 16.41 min. tr(minor) = 17.19 min. [α]D

25 = 11.44 (c = 0.32, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.32 – 7.27 (m, 4H), 7.26 – 7.19 (m, 4H), 7.19 – 7.11 (m, 2H), 
3.64 (dd, J = 11.6, 4.2 Hz, 1H), 3.47 (dd, J = 11.6, 6.2 Hz, 1H), 3.01 – 2.96 (m, 1H), 2.89 (dd, 
J = 13.8, 7.6 Hz, 1H), 2.88 – 2.77 (m, 3H), 2.75 – 2.68 (m, 2H), 2.17 (s, 1H). 13C NMR (151 
MHz, CDCl3) δ 140.3, 139.0, 129.4, 128.645, 128.635, 128.59, 126.69, 128.61, 63.0, 51.2, 38.6, 
36.5, 32.4.
HRMS (ESI, m/z) calcd. for C17H20NaOS+ [M+Na]+: 295.1127, found: 295.1152.

(R)-3-phenyl-2-(thiophen-2-ylthio)propan-1-ol (5m)

S
HO

S

Purification: flash column chromatography (cyclohexane/EtOAc = 15:1, Rf = 0.12). Colorless 
liquid (56.60 mg, 76%). The enantiomeric excess (89% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (i-PrOH/hexane = 3:97, 44 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 16.18 min. tr(minor) = 19.51 min. [α]D

24 = 4.4 (c = 0.25, CHCl3).
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1H NMR (500 MHz, CDCl3) δ 7.45 (dd, J = 5.4, 1.2 Hz, 1H), 7.38 – 7.34 (m, 2H), 7.31 – 7.25 
(m, 3H), 7.19 (dd, J = 3.6, 1.2 Hz, 1H), 7.06 (dd, J = 5.4, 3.6 Hz, 1H), 3.70 – 3.65 (m, 1H), 
3.60 – 3.55 (m, 1H), 3.26 (dtd, J = 8.2, 6.4, 4.4 Hz, 1H), 3.00 (dd, J = 14.0, 6.8 Hz, 1H), 2.91 
(dd, J = 14.0, 8.2 Hz, 1H), 2.26 (d, J = 6.0 Hz, 1H). 13C NMR (151 MHz, CDCl3) δ 138.5, 
136.1, 130.7, 130.5, 129.3, 128.6, 127.9, 126.7, 62.4, 55.9, 37.4.
HRMS (ESI, m/z) calcd. for C13H14NaOS2

+ [M+Na]+: 273.0378, found: 273.0381.

(R)-3-(4-methoxyphenyl)-2-(p-tolylthio)propan-1-ol (5n)

S
HO

OMe

Purification: flash column chromatography (cyclohexane/EtOAc = 20:1, Rf = 0.13). Colorless 
liquid (38.72 mg, 45%). The enantiomeric excess (50% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 20:80, 40 bar, flow rate: 1.0 mL/min, λmax = 270 
nm): tr(major) = 15.71 min. tr(minor) = 13.74 min. [α]D

24 = -2.59 (c = 0.99, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.33 – 7.30 (m, 2H), 7.15 – 7.13 (m, 2H), 7.11 (d, J = 7.8 Hz, 
2H), 6.86 – 6.83 (m, 2H), 3.79 (s, 3H), 3.61 – 3.56 (m, 1H), 3.52 – 3.47 (m, 1H), 3.34 – 3.30 
(m, 1H), 2.89 (dd, J = 14.0, 6.6 Hz, 1H), 2.84 (dd, J = 14.0, 8.4 Hz, 1H), 2.34 (s, 3H), 2.24 (t, 
J = 6.0 Hz, 1H). 13C NMR (151 MHz, CDCl3) δ 158.4, 138.0, 133.6, 130.8, 130.3, 130.0, 129.5, 
114.0, 62.5, 55.4, 54.3, 36.9, 21.2.
HRMS (ESI, m/z) calcd. for C17H20NaO2S+ [M+Na]+: 311.1076, found: 311.1093.

(R)-3-(4-chlorophenyl)-2-(p-tolylthio)propan-1-ol (5o)

S
HO

Cl

Purification: flash column chromatography (cyclohexane/EtOAc = 15:1, Rf = 0.2). Colorless 
liquid (30.50 mg, 35%). The enantiomeric excess (76% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (Ethyl acetate/hexane = 30:70, 41 bar, flow rate: 1.0 mL/min, λmax 
= 254 nm): tr(major) = 7.77 min. tr(minor) = 5.885 min. [α]D

23 = -5.2 (c = 0.74, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.31 – 7.28 (m, 2H), 7.28 – 7.25 (m, 2H), 7.17 – 7.14 (m, 2H), 
7.11 (d, J = 7.8 Hz, 2H), 3.61 – 3.55 (m, 1H), 3.49 (dt, J = 11.8, 6.0 Hz, 1H), 3.30 (tdd, J = 7.4, 
5.8, 4.4 Hz, 1H), 2.88 (d, J = 6.0 Hz, 2H), 2.34 (s, 3H), 2.17 (t, J = 6.0 Hz,1H). 13C NMR (151 
MHz, CDCl3) δ 138.3, 137.3, 133.7, 132.5, 130.7, 130.1, 129.3, 128.7, 62.5, 54.1, 37.0, 21.3.
HRMS (ESI, m/z) calcd. for C16H17ClNaOS+ [M+Na]+: 315.0581, found: 315.0580.

(R)-3-(4-bromophenyl)-2-(p-tolylthio)propan-1-ol (5p)
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S
HO

Br

Purification: flash column chromatography (cyclohexane/EtOAc = 15:1, Rf = 0.2). Colorless 
liquid (35.32 mg, 35%). The enantiomeric excess (31% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (Ethyl acetate/hexane = 30:70, 41 bar, flow rate: 1.0 mL/min, λmax 
= 270 nm): tr(major) = 9.21 min. tr(minor) = 6.05 min. [α]D

25 = -11 (c = 0.21, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.43 – 7.40 (m, 2H), 7.32 – 7.27 (m, 2H), 7.12 – 7.08 (m, 4H), 
3.60 – 3.55 (m, 1H), 3.51 – 3.46 (m, 1H), 3.30 (tdd, J = 7.4, 5.6, 4.4 Hz, 1H), 2.87 (d, J = 4.2 
Hz, 1H), 2.86 (d, J = 4.2 Hz, 1H), 2.33 (s, 3H), 2.19 (s, 1H). 13C NMR (151 MHz, CDCl3) δ 
138.3, 137.8, 133.7, 131.6, 131.1, 130.0, 129.2, 120.6, 62.5, 54.0, 37.1, 21.3.
HRMS (ESI, m/z) calcd. for C16H17BrNaOS+ [M+Na]+: 359.0076, found: 359.0091

(R)-2-(p-tolylthio)butan-1-ol (5q)

S
HO

Purification: flash column chromatography (cyclohexane/EtOAc = 20:1, Rf = 0.18). Colorless 
liquid (39.30 mg, 67%). The enantiomeric excess (71% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (i-PrOH/hexane = 1:49, 40 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 14.70 min. tr(minor) = 14.03 min. [α]D

25 = 40.47 (c = 0.3, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.35 (d, J = 8.2 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 3.61 (dd, J = 
11.4, 4.8 Hz, 1H), 3.49 (dd, J = 11.4, 6.4 Hz, 1H), 3.00 (dtd, J = 7.8, 6.4, 4.8 Hz, 1H), 2.33 (s, 
3H), 2.30 (s, 1H), 1.68 – 1.61 (m, 1H), 1.58 – 1.50 (m, 1H), 1.08 (t, J = 7.4 Hz, 3H). 13C NMR 
(151 MHz, CDCl3) δ 137.9, 133.8 (2C), 129.9 (2C), 129.5, 63.4, 55.05, 24.4, 21.2, 11.9.
HRMS (ESI, m/z) calcd. for C11H16NaOS+ [M+Na]+: 219.0814, found: 219.0810.

(R)-2-(p-tolylthio)pentan-1-ol (5r)

HO
S

Purification: flash column chromatography (cyclohexane/EtOAc = 20:1, Rf = 0.2). Colorless 
oil (35.80 mg, 53%). The enantiomeric excess (84% ee) was determined by HPLC with a Diacel 
Chiralpak IA column (i-PrOH/hexane = 1:48, 37 bar, flow rate: 1.0 mL/min, λmax = 254 nm): 
tr(major) = 12.10 min. tr(minor) = 13.19 min. [α]D

25 = 11.26 (c = 0.68, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.34 (d, J = 6.8 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 3.60 (dd, J = 
11.4, 4.6 Hz, 1H), 3.47 (dd, J = 11.4, 6.6 Hz, 1H), 3.11 – 3.04 (m, 1H), 2.33 (s, 3H), 2.07 (s, 
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1H), 1.62 – 1.47 (m, 4H), 0.93 (t, J = 6.5 Hz, 3H). 13C NMR (151 MHz, CDCl3) δ 138.0, 133.8 
(2C), 129.9 (2C), 129.4, 63.7, 53.0, 33.4, 21.2, 20.4, 14.0.
HRMS (ESI, m/z) calcd. for C12H18NaOS+ [M+Na]+: 233.0971, found:. 233.0963.

(R)-2-cyclohexyl-2-(p-tolylthio)ethan-1-ol (5s)

HO
S

Purification: flash column chromatography (cyclohexane/EtOAc = 50:1, Rf = 0.2). Colorless 
liquid (51.2 mg, 64%). The enantiomeric excess (85% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (i-PrOH/hexane = 1:19, 39 bar, flow rate: 0.8 mL/min, λmax = 254 
nm): tr(major) = 8.00 min. tr(minor) = 7.43 min. [α]D

25 = -18.31 (c = 0.46, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.34 (d, J = 8.1 Hz, 2H), 7.10 (d, J = 8.4 Hz, 2H), 3.71 (dd, J = 
11.5, 4.8 Hz, 1H), 3.58 (dd, J = 11.5, 7.0 Hz, 1H), 2.99 – 2.95 (m, 1H), 2.32 (s, 3H), 2.17 (s, 
1H), 2.01 (d, J = 11.1 Hz, 1H), 1.80 – 1.72 (m, 3H), 1.69 – 1.59 (m, 2H), 1.27 – 1.12 (m, 5H). 
13C NMR (151 MHz, CDCl3) δ 137.5, 132.9 (2C), 131.3, 129.9 (2C), 62.0, 60.5, 39.5, 30.8, 
30.7, 26.5, 26.44, 25.43, 21.2.
HRMS (ESI, m/z) calcd. for C15H22NaOS+ [M+Na]+: 273.1284, found: 273.1277.

(R)-3-cyclohexyl-2-(p-tolylthio)propan-1-ol (5t) 

HO
S

Purification: flash column chromatography (cyclohexane/EtOAc = 60:1, Rf = 0.15). Colorless 
liquid (71.00 mg, 84%). The enantiomeric excess (84% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOH/hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 10.57 min. tr(minor) = 10.10 min. [α]D

25 = 2.18 (c = 0.45, CHCl3).
1H NMR (700 MHz, CDCl3) δ 7.34 (d, J = 8.3 Hz, 2H), 7.11 (d, J = 8.8 Hz, 2H), 3.62 – 3.53 
(m, 1H), 3.47 – 3.38 (m, 1H), 3.22 – 3.13 (m, 1H), 2.33 (s, 3H), 2.23 (t, J = 7.4 Hz, 1H), 1.77 
– 1.58 (m, 5H), 1.41 – 1.37 (m, 1H), 1.29 – 1.18 (m, 4H), 1.18 – 1.10 (m, 1H), 0.96 – 0.83 (m, 
2H). 13C NMR (176 MHz, CDCl3) δ 138.1, 134.0, 129.9, 129.2, 63.9, 50.5, 38.8, 34.9, 33.8, 
33.0, 26.7, 26.4, 26.3, 21.3.
HRMS (ESI, m/z) calcd. for C16H24NaOS+ [M+Na]+: 287.1440, found: 287.1456.

(R)-5-phenyl-2-(p-tolylthio)pentan-1-ol (5u)



S20

HO
S

Purification: flash column chromatography (cyclohexane/EtOAc = 45:1, Rf = 0.15). Colorless 
liquid (76.87 mg, 85%). The enantiomeric excess (71% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOAc/hexane = 1:4, 36 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 9.69 min. tr(minor) = 7.13 min. [α]D

25 = 1.33 (c = 0.45, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.32 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 7.8 Hz, 2H), 7.21 (d, J = 
7.4 Hz, 1H), 7.19 (d, J = 6.9 Hz, 2H), 7.11 (d, J = 8.4 Hz, 2H), 3.59 (dd, J = 11.4, 4.8 Hz, 1H), 
3.48 (dd, J = 11.4, 6.2 Hz, 1H), 3.11 – 3.05 (m, 1H), 2.70 – 2.59 (m, 2H), 2.34 (s, 3H), 2.18 (s, 
1H), 2.01 – 1.92 (m, 1H), 1.86 – 1.78 (m, 1H), 1.69 – 1.61 (m, 1H), 1.60 – 1.51 (m, 1H). 13C 
NMR (151 MHz, CDCl3) δ 142.1, 138.0, 133.9, 129.9, 129.2, 128.6, 128.5, 125.9, 63.7, 53.1, 
35.8, 30.8, 29.0, 21.2.
HRMS (ESI, m/z) calcd. for C18H22NaOS+ [M+Na]+: 309.1284, found: 309.1281.

(R)-2-(p-tolylthio)pent-4-en-1-ol (5v)

HO
S

Purification: flash column chromatography (cyclohexane/EtOAc = 35:1, Rf = 0.16). Colorless 
liquid (40.50 mg, 65%). The enantiomeric excess (53% ee) was determined by HPLC with a 
Diacel Chiralpak IA column (EtOH/hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 
nm): tr(major) = 13.26 min. tr(minor) = 12.72 min. [α]D

25 = 3.14 (c = 0.18, CHCl3).
1H NMR (700 MHz, CDCl3) δ 7.35 (dd, J = 8.5, 2.3 Hz, 2H), 7.12 (dd, J = 8.6, 0.8 Hz, 2H), 
5.89 (ddt, J = 17.2, 10.2, 7.0 Hz, 1H), 5.15 – 5.09 (m, 2H), 3.65 – 3.61 (m, 1H), 3.52 (dd, J = 
11.5, 6.4 Hz, 1H), 3.17 – 3.12 (m, 1H), 2.38 – 2.35 (m, 2H), 2.34 (s, 3H). 13C NMR (176 MHz, 
CDCl3) δ 138.1, 135.1, 133.8, 129.9, 129.1, 117.5, 63.2, 52.2, 35.8, 21.2.
HRMS (ESI, m/z) calcd. for C12H16NaOS+ [M+Na]+: 231.0814, found: 231.0815.

(R)-2-(p-tolylthio)hex-4-yn-1-ol (5w)

HO
S

Purification: flash column chromatography (cyclohexane/EtOAc = 45:1, Rf = 0.22). Colorless 
oil (40.00 mg, 60%). The enantiomeric excess (38% ee) was determined by HPLC with a Diacel 
Chiralpak IA column (i-PrOH/hexane = 1:66, 39 bar, flow rate: 0.8 mL/min, λmax = 254 nm): 
tr(major) = 25.31 min. tr(minor) = 26.97 min. [α]D

25 = 0.24 (c = 0.38, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.38 – 7.35 (m, 2H), 7.12 (d, J = 7.8 Hz, 2H), 3.78 (dd, J = 11.5, 
5.1 Hz, 1H), 3.65 (dd, J = 11.5, 6.0 Hz, 1H), 3.21 (ddd, J = 10.8, 8.1, 6.0 Hz, 1H), 2.54 – 2.48 
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(m, 1H), 2.45 – 2.39 (m, 1H), 2.33 (s, 3H), 1.79 (t, J = 2.6 Hz, 3H). 13C NMR (151 MHz, 
CDCl3) δ 138.2, 133.7, 129.9, 129.0, 78.2, 75.7, 63.3, 51.4, 22.0, 21.2, 3.6.
HRMS (ESI, m/z) calcd. for C13H16NaOS+ [M+Na]+: 243.0814, found: 243.0803.

tert-butyl (R)-4-(2-oxo-1-(p-tolylthio)ethyl)piperidine-1-carboxylate (4x) 

S
O

NBoc

Purification: flash column chromatography (cyclohexane/EtOAc = 20:1, Rf = 0.13). Colorless 
oil (51.00 mg, 48%). The enantiomeric excess (71% ee) was determined by HPLC with a Diacel 
Chiralpak IA column (i-PrOH /hexane = 1:97, 37 bar, flow rate: 1.0 mL/min, λmax = 254 nm): 
tr(major) = 7.99 min. tr(minor) = 9.14 min. [α]D

25 = 13.34 (c = 0.81, CHCl3).
1H NMR (400 MHz, CDCl3) δ 9.36 (d, J = 4.6 Hz, 1H), 7.29 – 7.24 (m, 2H), 7.09 (d, J = 8.5 
Hz, 2H), 4.13 (s, 2H), 3.25 (dd, J = 9.2, 4.6 Hz, 1H), 2.79 – 2.63 (m, 2H), 2.30 (s, 3H), 2.13 (d, 
J = 12.2 Hz, 1H), 1.94 – 1.83 (m, 1H), 1.72 – 1.62 (m, 1H), 1.44 (s, 9H), 1.38 – 1.23 (m, 2H). 
13C NMR (101 MHz, CDCl3) δ 193.9, 154.8, 138.8, 133.8, 130.2, 128.0, 79.7, 63.4, 35.0, 28.9, 
28.5, 28.1, 21.3.
HRMS (ESI, m/z) calcd. for C19H27NNaO3S+ [M+Na]+: 372.1604, found: 372.1644.

S-(4-bromophenyl)-N-(4-nitrophenyl)thiohydroxylamine (8)

S

Br

N
H

NO2

Purification: flash column chromatography (cyclohexane/EtOAc = 20:1, Rf = 0.12). Yellow 
solid (51.00 mg, 48%). m.p. 162.1 – 163. 5 oC. 1H NMR (600 MHz, DMSO-D6) δ 8.94 (s, 1H), 
8.00 (d, J = 9.2 Hz, 2H), 7.41 (d, J = 8.6 Hz, 2H), 7.06 – 6.98 (m, 4H). 13C NMR (151 MHz, 
DMSO-D6) δ 153.9, 139.9, 139.4, 132.1, 126.0, 124.7, 118.8, 114.2.
HRMS (ESI, m/z) calcd. for C12H10BrN2O2S+ [M+H]+: 324.9641, found: 324.9685.
Cinnamaldehyde (9)
Purification: flash column chromatography (EtOAc/cyclohexane = 60:1, Rf = 0.2). Colorless 
liquid. 1H NMR (400 MHz, CDCl3) δ 9.71 – 9.68 (m, 1H), 7.58 – 7.55 (m, 2H), 7.49 – 7.42 
(m, 4H), 6.75 – 6.68 (m, 1H). 13C NMR (101 MHz, CDCl3) δ 193.8, 152.9, 134.1, 131.4, 129.2, 
128.7, 128.6.
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7. Large-scale synthesis and mechanistic studies

(a) 3 mmol-scale synthesis of 5a

NaBH4

20 mL MeCN

5a

O

H

O

H
Sn-Bu4NPF6, 300:1 MeCN/H2O (0.1 M)

Pt (+)/ Pt (-)

undivided cell, I = 5 mA, 6 h, rt1a 4a

3a (30%), I2 (10%)
HO

S

2a

A 50 mL plastic centrifuge tube (inside diameter: 26 mm) was charged with 1a (9.00 mmol, 
1.21 g, 3.00 equiv.), 2a (3.00 mmol, 372.60 mg, 1.00 equiv.), I2 (0.30 mmol, 76.10 mg, 10 
mol%), 3a (0.90 mmol, 153.23 mg, 30 mol%), n-Bu4NPF6 (6.00 mmol, 2.32 g, 2.00 equiv.), 
MeCN (30 mL), H2O (100 μL) and a proper stir bar. The tube was open to air with two groups 
of Pt electrodes (1×1 cm2, approx. 5 mm interelectrode gap, each group worked separately with 
independent power supply) and the reaction mixture was electrolyzed under a constant current 
of 5 mA for 6 h. Then the mixture was diluted with MeCN (15 mL). NaBH4 (15 mmol, 0.57 g, 
5.0 equiv.) was added and the mixture was stirred at room temperature for 3 h. TLC monitored 
the reaction until it completed. The reaction mixture was treated with water (20 mL) and 
extracted with dichloromethane (3×40 mL). The combined organic layers were washed with 
brine (20 mL), dried over Na2SO4, filtered and the solvent was removed under reduced pressure. 
The crude product was purified by flash column chromatography, furnishing the desired 
product 5a. Colorless liquid, 0.51 g. (yield 65%, 80% ee).

(b) 9 mmol-scale synthesis of 5a

NaBH4

60 mL MeCN

5a

O

H

O

H
Sn-Bu4NPF6, 300:1 MeCN/H2O (0.1 M)

C (+)/ C (-)

undivided cell, I = 60 mA, 9 h, rt1a 4a

3a (30 mol%), I2 (10 mol%)
HO

S

2a
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A 150 mL round electrolyzer (inside diameter: 75 mm) was charged with 1a (27.00 mmol, 3.62 
g, 3.00 equiv.), 2a (9.00 mmol, 1.12 g, 1.00 equiv.), 3a (2.70 mmol, 0.46 g, 30 mol%), I2 (0.90 
mmol, 228. 43 mg, 10 mol%), n-Bu4NPF6 (18.00 mmol, 6.97 g, 2.00 equiv.), MeCN (90 mL), 
H2O (300 μL) and a proper stir bar. The electrolyzer was open to air with two graphite 
electrodes (40 × 25 × 3 mm, approx. 5 mm interelectrode gap) and the reaction mixture was 
electrolyzed under a constant current of 60 mA for 9 h. Then the mixture was diluted with 
MeCN (50 mL). NaBH4 (45.00 mmol, 1.71 g, 5.00 equiv.) was added and the mixture was 
stirred at room temperature for 3 h. TLC monitored the reaction until it completed. The reaction 
mixture was treated with water (50 mL) and extracted with dichloromethane (3×40 mL). The 
combined organic layers were washed with brine (30 mL), dried over Na2SO4, filtered and the 
solvent was removed under reduced pressure. The crude product was purified by flash column 
chromatography, furnishing the desired product 5a. Colorless liquid, 2.2 g. (yield 93%, 
57% ee).

8. Preparation of compounds 6a, 6b and 6c.

Preparation of compound 6a

O

O

Cl
NO2

NO2

Et3N

O
O2N

NO2

S +

HO

CH2Cl2, 2 h
S

5n 6a

To a solution of 5n (70.0 mg, 0.28 mmol, 1.00 equiv.) in dichloromethane (3 mL) was added 
3,5-dinitrobenzoyl chloride (96.7 mg, 0.42 mmol, 1.50 equiv.), followed by the addition of Et3N 
(58.5 μL, 0.42 mmol, 1.50 equiv.). The reaction mixture was stirred at room temperature for 2 
h. Then the reaction mixture was treated with sat. aq. NaHCO3 solution (2 mL). The phases 
were separated, and the aqueous phase was extracted with EtOAc (3 ⅹ 5 mL). The combined 
organic extracts were washed with brine (2 mL), dried over Na2SO4, filtered and the solvent 
was removed under reduced pressure. The crude product was purified by column 
chromatography (SiO2, pentane/EtOAc = 20:1) to afford ester 6a (47.00 mg, yield 38%) as a 
light-yellow oil. The major enantiomer (t = 7.25 min) was separated by chiral HPLC and 
crystallized from ether to give single crystals suitable for X-ray diffraction.
The enantiomeric excess (53% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (20% EtOAc /Hexane, 39 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 7.25 
min. tr(minor) = 6.74 min. [α]D

22 = - 12.71 (c = 1, CHCl3).
1H NMR (700 MHz, CDCl3) δ 9.19 (t, J = 2.2 Hz, 1H), 8.97 (d, J = 2.2z Hz, 2H), 7.34 – 7.31 
(m, 2H), 7.01 (d, J = 9.4 Hz, 2H), 4.68 (dd, J = 11.5, 6.4 Hz, 1H), 4.58 (dd, J = 11.5, 7.2 Hz, 
1H), 3.37 (ddd, J = 7.2, 6.4, 4.7 Hz, 1H), 2.21 (s, 3H), 2.02 – 1.95 (m, 1H), 1.85 – 1.68 (m, 
4H), 1.53 – 1.48 (m, 1H), 1.33 – 1.28 (m, 2H), 1.22 – 1.19 (m, 1H), 0.89 – 0.79 (m, 2H). 13C 
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NMR (151 MHz, CDCl3) δ 162.4, 148.7, 137.5, 133.8, 132.4 (2C), 131.9, 130.0 (2C), 129.5 
(2C), 122.4, 68.2, 54.7, 40.0, 30.8, 29.8, 26.49, 26.47, 26.4, 21.1.
HRMS (ESI, m/z) calcd. for C22H24N2NaO6S+ [M+Na]+: 467.1248, found: 467.1247. 
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Table S6 Crystal data and structure refinement for 6a

Crystal data and structure refinement of 6a

Identification code ZW_CH119

Empirical formula C22H24N2O6S

Molecular weight 444.49

Temperature [K] 100

Wavelength [Å] 1.54178

Crystal system, space group monoclinic, P21

Unit cell dimensions a = 12.34031 (9) Å, alpha = 90

b = 7.13358 (5) Å, beta = 101.4062 (3)

c = 24.66536 (18) Å, gamma = 90

Volume [Å3] 2128.42 (3) 

Z, Density (calculated) 4, 1.387 g/cm3

Absorption coefficient [mm-1] 1.716

F (000) 936.0

Crystal size [mm] 0.05 x 0.06 x 0.59

-range for data collection 3.654 ‒ 68.209°

Index ranges -14 ≤ h ≤ 14, –8 ≤ k ≤ 8, –29 ≤ l ≤ 29

Reflections collected 34981

Independent reflections 9212

Completeness to  = 67.679° 98%

Absorption correction multi-scan

Max. and min. transmission 0.753 and 0.445

Refinement method Full-matrix least-squares on F2

Data / restraints / parameters 7622 / 1 / 561

Goodness-of-fit on F2 1.124

Final R indices [I>2sigma(I)] R1 = 0.0552, wR2 = 0.1228

R indices (all data) R1 = 0.0567, wR2 = 0.1244

Largest diff. peak and hole 0.69 nd ‒0.53 e‒/Å-3
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Preparation of (2S,3R)-4-phenyl-3-(p-tolylthio)butan-2-ol (6b).3

An 18 mL tube (diameter: 13 mm) was charged with 1 (0.90 mmol, 3.00 equiv.), 2 (0.30 mmol, 
1.00 equiv.), I2 (7.61 mg, 10 mol%), 3a (15.30 mg, 30 mol%), n-Bu4NPF6 (232.0 mg, 0.2 m), 
MeCN (3 mL), H2O (10 μL) and a proper PTFE coated stir bar. The tube was sealed with a 
septum equipped with two Pt electrodes (1×1 cm2, approx. 5 mm interelectrode gap) and the 
reaction mixture was electrolyzed under a constant current of 5 mA for 6 h. The reaction 
mixture was quickly filtered through a short pad of silica gel with toluene. The fractions 
containing the product were combined and used in the following step without further 
purification.
The toluene solution of the intermediate α-sulfenylaldehyde obtained was added dropwise to a 
solution of MeMgBr (5.0 equiv. based on 4-methyl thiophenol) cooled to -10 oC. The reaction 
was monitored by TLC and stirred until all the intermediate α-sulfenylaldehyde was consumed. 
The reaction was quenched with saturated NH4Cl and partitioned between water and EtOAc. 
The aqueous layer was then extracted with EtOAc and the combined organic layers were 
washed with brine, dried over MgSO4, filtered and evaporated to dryness. The mixture was 
purified by flash column chromatography (cyclohexane/EtOAc = 45:1, Rf = 0.1) to afford the 
secondary alcohol 6b as a colorless oil (56.50 mg, two-step yield, 69%).

S

OH

The diastereomeric ratio (94:6) was determined by HPLC with a Diacel Chiralpak IA column 
(i-PrOH/hexane = 3:97, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 11.79 min. 
tr(minor) = 16.02 min. [α]D

24 = -25.39 (c = 0.40, CHCl3). 
1H NMR (600 MHz, CDCl3) δ 7.32 – 7.28 (m, 2H), 7.25 – 7.21 (m, 3H), 7.20 – 7.18 (m, 2H), 
7.06 – 7.03 (m, 2H), 3.90 (pd, J = 6.4, 3.2 Hz, 1H), 3.36 (ddd, J = 9.0, 5.8, 3.2 Hz, 1H), 3.03 
(dd, J = 14.4, 5.8 Hz, 1H), 2.81 (dd, J = 14.4, 9.0 Hz, 1H), 2.30 (s, 3H), 1.28 (d, J = 6.6 Hz, 
3H). 13C NMR (151 MHz, CDCl3) δ 139.4, 137.6, 132.9, 131.2, 129.9, 129.3, 128.5, 126.6, 
68.0, 60.8, 36.8, 21.2, 19.2.
HRMS (ESI, m/z) calcd. for C17H20NaOS+ [M+Na]+: 295.1127, found: 295.1142.
Preparation of ethyl (R, E)-5-phenyl-4-(p-tolylthio)pent-2-enoate (6c).4 
An 18 mL tube (diameter: 13 mm) was charged with 1 (0.90 mmol, 3.00 equiv.), 2 (0.30 mmol, 
1.00 equiv.), I2 (7.61 mg, 10 mol%), 3a (15.30 mg, 30 mol%), n-Bu4NPF6 (232.0 mg, 0.2 m), 
MeCN (3 mL), H2O (10 μL) and a proper PTFE coated stir bar. The tube was sealed with a 
septum equipped with two Pt electrodes (1×1 cm2, approx. 5 mm interelectrode gap) and the 
reaction mixture was electrolyzed under a constant current of 5 mA for 6 h. The mixture was 
quickly filtered through a short pad of silica gel (cyclohexane/EtOAc = 10:1) and concentrated 
in vacuo.
The above mixture was dissolved in 3 mL anhydrous dichloromethane and cooled to -78 oC. A 
pre-mixed solution of n-BuLi (0.54 mL, 2.5 M, 4.5 equiv. based on 4-methyl thiophenol) and 
triethylphosphonoacetate (0.31 g, 4.5 equiv.) in dichloromethane (5 mL) at -78 oC was added 
to the aforementioned mixture. After stirring at -78 oC for 1 h, the solution was quenched with 
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NH4Cl (sat), extracted (dichloromethane), dried (Na2SO4) and concentrated in vacuo. The 
mixture was purified by flash column chromatography (cyclohexane/EtOAc = 150:1, Rf = 0.1) 
to afford the title compound 6c as a colorless oil. (63.80 mg, two steps, 65%).

S

EtO2C

The enantiomeric excess (83% ee) was determined by HPLC with a Diacel Chiralpak IC 
column (EtOH/hexane = 1:99, 40 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 9.24 
min. tr(minor) = 7.14 min. [α]D

24 = 48.28 (c = 0.86, CHCl3).
1H NMR (600 MHz, CDCl3) δ 7.31 – 7.27 (m, 2H), 7.27 – 7.25 (m, 2H), 7.24 – 7.21 (m, 1H), 
7.19 – 7.16 (m, 2H), 7.09 (d, J = 7.8 Hz, 2H), 6.82 (dd, J = 15.6, 9.2 Hz, 1H), 5.39 (dd, J = 
15.6, 0.8 Hz, 1H), 4.13 (q, J = 7.0 Hz, 2H), 3.83 – 3.78 (m, 1H), 3.07 (dd, J = 14.0, 6.2 Hz, 
1H), 2.94 (dd, J = 14.0, 8.4 Hz, 1H), 2.32 (s, 3H), 1.24 (t, J = 7.0 Hz, 3H). 13C NMR (151 MHz, 
CDCl3) δ 166.1, 146.9, 138.4, 138.0, 134.4, 129.9, 129.5, 129.3, 128.6, 126.9, 121.7, 60.4, 52.6, 
40.3, 21.3, 14.3.
HRMS (ESI, m/z) calcd. for C20H22NaO2S+ [M+Na]+: 349.1233, found: 349.1218.
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9. Copies of NMR spectra
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1H NMR spectrum of compound 5b
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1H NMR spectrum of compound 5c
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1H NMR spectrum of compound 5d
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1H NMR spectrum of compound 5e
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1H NMR spectrum of compound 5f
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1H NMR spectrum of compound 5g
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19F NMR spectrum of compound 5g
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13C NMR spectrum of compound 5h
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13C NMR spectrum of compound 5j
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1H NMR spectrum of compound 5k
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1H NMR spectrum of compound 5l
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1H NMR spectrum of compound 5m
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1H NMR spectrum of compound 5n
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1H NMR spectrum of compound 5o
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1H NMR spectrum of compound 5p
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1H NMR spectrum of compound 5q
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1H NMR spectrum of compound 5r
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1H NMR spectrum of compound 5s
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1H NMR spectrum of compound 5t
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1H NMR spectrum of compound 5u
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1H NMR spectrum of compound 5v
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1H NMR spectrum of compound 5w

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0

f1 (ppm)

3.
04

3

3.
09

6
1.

14
8

1.
13

6

1.
05

4

1.
04

3
1.

05
1

2.
02

6

2.
04

9

1
.
7
8

1
.
7
9

1
.
7
9

2
.
3
3

2
.
3
9

2
.
4
0

2
.
4
0

2
.
4
1

2
.
4
1

2
.
4
1

2
.
4
2

2
.
4
2

2
.
4
3

2
.
4
3

2
.
4
4

2
.
4
4

2
.
4
5

2
.
4
8

2
.
4
9

2
.
4
9

2
.
5
0

2
.
5
0

2
.
5
0

2
.
5
1

2
.
5
1

2
.
5
2

2
.
5
2

2
.
5
3

2
.
5
3

3
.
1
9

3
.
2
0

3
.
2
0

3
.
2
1

3
.
2
1

3
.
2
2

3
.
2
2

3
.
2
3

3
.
6
4

3
.
6
5

3
.
6
6

3
.
6
7

3
.
7
7

3
.
7
7

3
.
7
8

3
.
7
9

7
.
1
1

7
.
1
3

7
.
3
5

7
.
3
6

7
.
3
6

7
.
3
7

7
.
3
7

7
.
3
7

13C NMR spectrum of compound 5w



S68

-100102030405060708090100110120130140150160170180190200

f1 (ppm)

3
.
6

2
1
.
1

2
2
.
0

5
1
.
4

6
3
.
3

7
5
.
7

7
8
.
2

1
2
9
.
0

1
2
9
.
9

1
3
3
.
7

1
3
8
.
2

.



S69

1H NMR spectrum of compound 4x
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1H NMR spectrum of compound 6a
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1H NMR spectrum of compound 6b

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
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CH05630148B
30148B single pulse decoupled gated NOE
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1H NMR spectrum of compound 6c
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1H NMR spectrum of compound 8
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1H NMR spectrum of compound 9
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10.Copies of HPLC spectra

(R)-3-phenyl-2-(p-tolylthio)propan-1-ol (5a) 

The enantiomeric excess (86% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 3:97, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 
18.03 min. tr(minor) = 15.97 min. [α]D

24 = - 0.63 (c = 0.59, CHCl3).
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(R)-2-((4-isopropylphenyl)thio)-3-phenylpropan-1-ol (5b)

The enantiomeric excess (87% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 29 bar, flow rate: 0.8 mL/min, λmax = 254 nm): tr(major) = 9.37 
min. tr(minor) = 8.16 min. [α]D

24 = 0.26 (c = 3.68, CHCl3).
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(R)-2-((4-(tert-butyl)phenyl)thio)-3-phenylpropan-1-ol (5c) 

The enantiomeric excess (73% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 1:49, 37 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 
16.00 min. tr(minor) = 13.67 min. [α]D

24 = -0.66 (c = 0.64, CHCl3).
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(R)-2-((4-methoxyphenyl)thio)-3-phenylpropan-1-ol (5d) 

The enantiomeric excess (91% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 17.43 
min. tr(minor) = 13.05 min. [α]D

24 = 3.17 (c = 0.54, CHCl3).
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(R)-2-((3,4-dimethylphenyl)thio)-3-phenylpropan-1-ol (5e)

 

 The enantiomeric excess (91% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 31 bar, flow rate: 0.8 mL/min, λmax = 254 nm): tr(major) = 9.15 
min. tr(minor) = 11.36 min. [α]D

25 = -1.10 (c = 1.61, CHCl3).
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(R)-3-phenyl-2-(phenylthio)propan-1-ol (5f) 

The enantiomeric excess (86% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 37 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 11.42 
min. tr(minor) = 9.38 min. [α]D

24 = -8.53 (c = 0.10, CHCl3).
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(R)-2-((4-fluorophenyl)thio)-3-phenylpropan-1-ol (5g)

The enantiomeric excess (82% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 11.91 
min. tr(minor) = 8.73 min. [α]D

25 = -1.65 (c = 0.48, CHCl3).
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(R)-2-((4-chlorophenyl)thio)-3-phenylpropan-1-ol (5h)

The enantiomeric excess (88% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc /hexane = 1:4, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 13.24 
min. tr(minor) = 8.29 min. [α]D

24 = 16.64 (c = 0.22, CHCl3).
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(R)-2-((4-bromophenyl)thio)-3-phenylpropan-1-ol (5i) 

The enantiomeric excess (74% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/Hexane = 1:19, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 
15.45 min. tr(minor) = 12.92 min. [α]D

24 = -5.83 (c = 2.13, CHCl3).
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(R)-2-((3,5-bis(trifluoromethyl)phenyl)thio)-3-phenylpropan-1-ol (5j)

The enantiomeric excess (61% ee) was determined by HPLC with a Diacel Chiralpak IC 
column (EtOH/hexane = 1:99, 41bar, flow rate: 1.0 mL/min, λmax = 254nm): tr(major) = 6.34 
min. tr(minor) = 6.67 min. [α]D

25= -7.92 (c = 0.96, CHCl3).
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(R)-3-phenyl-2-(propylthio)propan-1-ol (5k)

The enantiomeric excess (enantiopure, >99% ee) was determined by HPLC with a Diacel 
Chiralpak IA column (EtOH /hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 nm): 
tr(major) = 11.77 min. tr(minor) = 10.88 min. [α]D

25 = 15.70 (c = 0.47, CHCl3).
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(R)-2-(phenethylthio)-3-phenylpropan-1-ol (5l)

The enantiomeric excess (91% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOH /hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 16.41 
min. tr(minor) = 17.19 min. [α]D

25 = 11.44 (c = 0.32, CHCl3).
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(R)-3-phenyl-2-(thiophen-2-ylthio)propan-1-ol (5m)

 

The enantiomeric excess (89% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 3:97, 44 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 
16.18 min. tr(minor) = 19.51 min. [α]D

24 = 4.4 (c = 0.25, CHCl3).
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(R)-3-(4-methoxyphenyl)-2-(p-tolylthio)propan-1-ol (5n)

The enantiomeric excess (50% ee) was determined by HPLC with a Diacel Chiralpak 
IA column (EtOAc/hexane = 20:80, 40 bar, flow rate: 1.0 mL/min, λmax = 270 nm): 
tr(major) = 15.71 min. tr(minor) = 13.74 min. [α]D

24 = -2.59 (c = 0.99, CHCl3).
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(R)-3-(4-chlorophenyl)-2-(p-tolylthio)propan-1-ol (5o)

The enantiomeric excess (76% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (Ethyl acetate/hexane = 30:70, 41 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) 
= 7.77 min. tr(minor) = 5.885 min. [α]D

23 = -5.2 (c = 0.74, CHCl3).
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(R)-3-(4-bromophenyl)-2-(p-tolylthio)propan-1-ol (5p)

The enantiomeric excess (31% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (Ethyl acetate/hexane = 30:70, 41 bar, flow rate: 1.0 mL/min, λmax = 270 nm): tr(major) 
= 9.21 min. tr(minor) = 6.05 min. [α]D

25 = -11 (c = 0.21, CHCl3).
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(R)-2-(p-tolylthio)butan-1-ol (5q) 

The enantiomeric excess (71% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 1:49, 40 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 
14.70 min. tr(minor) = 14.03 min. [α]D

25 = 40.47 (c = 0.3, CHCl3).
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(R)-2-(p-tolylthio)pentan-1-ol (5r) 

 

The enantiomeric excess (84% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 1:48, 37 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 
12.10 min. tr(minor) = 13.19 min. [α]D

25 = 11.26 (c = 0.68, CHCl3).
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(R)-2-cyclohexyl-2-(p-tolylthio)ethan-1-ol (5s)

The enantiomeric excess (85% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 1:19, 39 bar, flow rate: 0.8 mL/min, λmax = 254 nm): tr(major) = 8.00 
min. tr(minor) = 7.43 min. [α]D

25 = -18.31 (c = 0.46, CHCl3).
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(R)-3-cyclohexyl-2-(p-tolylthio)propan-1-ol (5t) 

The enantiomeric excess (84% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOH/hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 10.57 
min. tr(minor) = 10.10 min. [α]D

25 = 2.18 (c = 0.45, CHCl3).
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(R)-5-phenyl-2-(p-tolylthio)pentan-1-ol (5u) 

The enantiomeric excess (70% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 36 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 5.54 
min. tr(minor) = 4.83 min. [α]D

25 = 1.33 (c = 0.45, CHCl3).
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(R)-2-(p-tolylthio)pent-4-en-1-ol (5v)

The enantiomeric excess (53% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOH/hexane = 1:99, 39 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 13.26 
min. tr(minor) = 12.72 min. [α]D

25 = 3.14 (c = 0.18, CHCl3).
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(R)-2-(p-tolylthio)hex-4-yn-1-ol (5w) 

The enantiomeric excess (38% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH/hexane = 1:66, 39 bar, flow rate: 0.8 mL/min, λmax = 254 nm): tr(major) = 
25.31 min. tr(minor) = 26.97 min. [α]D

25 = 0.24 (c = 0.38, CHCl3).
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tert-butyl (R)-4-(2-oxo-1-(p-tolylthio)ethyl)piperidine-1-carboxylate (4x) 

The enantiomeric excess (71% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (i-PrOH /hexane = 1:97, 37 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 7.99 
min. tr(minor) = 9.14 min. [α]D

25 = 13.34 (c = 0.81, CHCl3).
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(R)-2-cyclohexyl-2-(p-tolylthio)ethyl 3,5-dinitrobenzoate (6a)

The enantiomeric excess (53% ee) was determined by HPLC with a Diacel Chiralpak IA 
column (EtOAc/hexane = 1:4, 39 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 7.25 
min. tr(minor) = 6.74 min. [α]D

22 = -90.76 (c = 0.11, CHCl3).

(2S, 3R)-4-phenyl-3-(p-tolylthio)butan-2-ol (6b)
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The diastereomeric ratio (94:6) was determined by HPLC with a Diacel Chiralpak IA column 
(i-PrOH/hexane = 3:97, 38 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 11.79 min. 
tr(minor) = 16.02 min. [α]D

24 = -25.39 (c = 0.40, CHCl3).
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Ethyl (R, E)-5-phenyl-4-(p-tolylthio)pent-2-enoate (6c)

The enantiomeric excess (83% ee) was determined by HPLC with a Diacel Chiralpak IC 
column (EtOH/hexane = 1:99, 40 bar, flow rate: 1.0 mL/min, λmax = 254 nm): tr(major) = 9.24 
min. tr(minor) = 7.14 min. [α]D

24 = 48.28 (c = 0.86, CHCl3).
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