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1. General Information

All the solvents were obtained from commercial supplier and used without 

further purification. The other commercial chemicals were used without further 

purification. All reactions were performed under an inert atmosphere of nitrogen in 

flame-dried glassware, unless otherwise stated. Analytical thin layer chromatography 

was performed on 0.25 mm silica gel 60-F254. Visualization was carried out with UV 

light and Vogel’s permanganate. Preparative TLC was performed on 1.0 mm silica gel. 

1H NMR spectra were recorded on a Bruker Avance III instrument (500 MHz). 13C 

NMR spectra were recorded on a Bruker Avance III instrument (126 MHz) and were 

fully decoupled by broad band proton decoupling. High-resolution mass spectra 

(HRMS) were recorded on an Agilent 1290 mass spectrometer using ESI-TOF 

(electrospray ionization time-of-flight). NMR spectra were recorded in CDCl3. 

Crystal structure and data were recorded on an Agilent Gemini E diffractometer. 1H 

NMR spectra were referenced to residual CHCl3 at 7.26 ppm, and 13C NMR spectra 

were referenced to the central peak of CDCl3 at 77.0 ppm. Chemical shifts (δ) are 

reported in ppm, and coupling constants (J) are in Hertz (Hz). Multiplicities are 

reported using the following abbreviations: s = singlet, d = doublet, t = triplet, dd = 

doublet of doublets, dt = doublet of triplets, tt = triplet of triplets, q = quartet, m = 

multiplet, etc.
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2. Optimization of the Reaction Conditions

2.1 Table S1. Solvent screeninga

S
O NH

N2
OMe

O
(1 equiv)

CuI (10 mol %), Solvent (1 mL), rt, air,12 h

S
O

1a 3a

2a

Entry Solvent Yield (%)b

1 DCM 26

2 TCM 29

3 DCE 37

4 1,4-Dioxane 18

5 TBME 21

6 Toluene 20

7 EA 22

8 MeCN 20

9 DMF trace

10 HFIP trace

11 1,4-dioxane 26

12 1,4-dioxane 29

13 1,4-dioxane 37

a Reaction conditions: 1a (0.2 mmol), 2a (0.2 mmol), CuI (10 mol%), in solvent (1 mL), at 

room temperature under air atmosphere for 12 h. b Isolated yield. DCM = Dichloromethane, 

TCM = Trichloromethane, DCE = 1,2-Dichloroethane.
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2.2 Table S2. Catalyst screeninga

S
O NH

N2
OMe

O
(1 equiv)

Catalyst (10 mol%), DCE, rt, air,12 h

S
O

1a 3a

2a

Entry Catalyst Yield (%)b

1 CuI 37

2 CuSCN 41

3 CuO trace

4 Cu(OAc)2 trace

5 Cu(OTf)2 47

6 CuBr2 26

7 CuOAc trace

8 Cu2O 15

9 CuCl2 trace

a Reaction conditions: 1a (0.2 mmol), 2a (0.2 mmol), catalyst (10 mol%), in DCE (1 mL) at 

room temperature under air atmosphere for 12 h. b Isolated yield.
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2.3 Table S3. The equivalent of diazo compounds screeninga

S
O NH

N2
OMe

O

Cu(OTf)2 (10 mol%), DCE, rt, air, 12 h

S
O

1a 3a

2g (x equiv)

MeO

MeO
OMe

Entry 2g (equiv) Yield (%)b

1 0.75 58

2 1.0 79

3 1.25 85

4 1.5 91

5 1.75 89

6 2 88

a Reaction conditions: 1a (0.2 mmol), 2g, Cu(OTf)2 (10 mol%), in DCE (1 mL) at room 

temperature under air atmosphere for 12 h. b Isolated yield.
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2.4 Table S4. The equivalent of diazo compounds screeninga

S
O NH

N2
OMe

O

Cu(OTf)2 (10 mol%), DCE, T °C, x h

S
O

1a 3a

2g

MeO

MeO
OMe

(1.5 equiv)

Entry Temp (oC) Time (h) Yield (%)b

1 0 12 37

2 room temperature 12 91

3 40 12 90

4 room temperature 6 47

5 room temperature 24 92

a Reaction conditions: 1a (0.2 mmol), 2g (0.3 mmol), Cu(OTf)2 (10 mol%), in DCE (1 mL) 

under T °C for x h. b Isolated yield.



S7

2.5 Table S5. The equivalent of diazo compounds screeninga

N2
OMe

O

Rh2(S-PTTL)4 (0.5 mol%), Solvent, rt, air, 12 h

2a

(0.5 equiv)

S
O NH

1p

S

3p

O
*

Entry Solvent Yield (%)b ee (%)c

1 DCM 27 22

2 TCM 24 20

3 DCE 28 22

4 1,4-Dioxane trace -

5 TBME 25 27

6 PhMe 32 36

7 EA 25 34

8 MeCN 30 12

9 DMF trace -

10 HFIP trace -

a Reaction conditions: 1p (0.1 mmol), 2a (0.05 mmol), Rh2(S-PTTL)4 (0.5 mol%), in solvent 

(0.6 mL) at room temperature under air atmosphere for 12 h. b Isolated yield. c The ee values 

were determined by high performance liquid chromatography (HPLC) analysis (Chiralpak 

AS-H column).
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2.6 Table S6. The equivalent of diazo compounds screeninga

N2
OMe

O

Catalyst (0.5 mol%), PhMe, rt, air, 12 h

2a

(0.5 equiv)

S
O NH

1p

S

3p

O
*

Entry Catalyst Yield (%)b ee (%)c

1 Rh2(S-PTTL)4 32 36

2 Rh2(S-TCPTTL)4 trace -

3 Rh2(S-TFPTTL)4 trace -

4 Rh2(S-N18TTL)4 34 18

5 Rh2(R-BTPCP)4 trace -

6 Rh2(S-TBPTTL)4 trace -

7 Rh2(R-DOSP)4 35 4

8 Rh2(S-N23TTL)4 33 13

9 Rh2(S-STTL)4 25 15

10 Rh2(S-PTPA)4 36 15

N

O

O

Rh

Rh
S OO

C12H25

4

O

O

Rh

Rh
4

N
O

O

O

O

Rh

RhN
O

O

F

F
F

F

O

O

Rh

RhN
O

O

Cl

Cl
Cl

Cl

O

O

Rh

RhN
O

O

Br

Br
Br

Br

O

O

Rh

RhN
O

O

O

O

Rh

Rh
O

O

O

O

Rh

Rh
4

N
O

O

44

4

4

4

Rh2(S-PTTL)4 Rh2(S-TFPTTL)4Rh2(S-TCPTTL)4

Rh2(S-TBPTTL)4 Rh2(S-STTL)4

Rh2(S-N18TTL)4

O

O

Rh

Rh
4

Br

Ph
Ph

Rh2(R-BTPCP)4

Rh2(R-DOSP)4 Rh2(S-N23TTL)4

O

O

Rh

Rh
4

N
O

O
Bn

Rh2(S-PTPA)4

a Reaction conditions: 1p (0.1 mmol), 2a (0.05 mmol), catalyst (0.5 mol%), in PhMe (0.6 mL) 

at room temperature under air atmosphere for 12 h. b Isolated yield. c The ee values were 

determined by high performance liquid chromatography (HPLC) analysis (Chiralpak AS-H 

column).
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2.7 Table S7. Diazos screeninga

R1

N2
OR2

O

Rh2(S-PTTL)4 (0.5 mol%), PhMe, rt, air, 12 h

(0.5 equiv)S
O NH

1p

S

3p

O
*

N2
OMe

O

N2
OMe

O

N2
OMe

OMeO

O

N2
OMe

O
OMe

N2
OMe

O

N2
OMe

O

F

N2
OMe

O
Cl

N2
OMe

O
MeO

N2
OMe

O

MeO

MeO
OMe

N2
O

O

F

F

F

2a: 32% Yieldb

36% eec

2k: 38% Yield
36% ee

2l: trace

2e: 33% Yield
53% ee

2b: trace 2c: 26% Yield
9% ee

2d: 25% Yield
31% ee

2f : 45% Yield
41% ee

2i: 28% Yield
21% ee

2h: 29% Yield
35% ee

2g: 41% Yield
51% ee

N2
OMe

OS

N2
O

O

MeO

MeO
OMe

2m: 36% Yield
28% ee

Cl

Cl
Cl

N2
O

O

MeO

MeO
OMe

2n: 47% Yield
36% ee

N2
OMe

O

2o: 26% Yield
52% ee

N2
OMe

O
MeO

2p: 38% Yield
45% ee

MeO
MeO

OMe

a Reaction conditions: 1p (0.1 mmol), diazo compounds (0.05 mmol), Rh2(S-PTTL)4 (0.5 
mol%), in PhMe (0.6 mL) at room temperature under air atmosphere for 12 h. b Isolated yield. 
c The ee values were determined by high performance liquid chromatography (HPLC) 
analysis (Chiralpak AS-H column).
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3. Procedure for the Synthesis of Sulfoximines 1

SH
R

CuI (10 mol%), KOtBu (1.2 equiv)

C2H5OH, 90 C, overnight

I
R

S

1.2 equiv

The aryl halides (2 mmol, 1 equiv), p-thiocresol (2.4 mmol, 1.2 equiv), cuprous 

iodide (0.2 mmol, 10 mol%), KOtBu (2.4 mmol, 1.2 equiv), and ethanol (10 mL) were 

added to a 50 mL reaction tube. After stirring overnight at 90 °C oil bath, The 

reaction was allowed to cool to room temperature. Subsequently, ethyl acetate (70 mL) 

was added and the reaction mixture was washed with water (2  50 mL). The organic 

layer was dried over anhydrous sodium sulphate, filtered and concentrated in vacuo. 

Purification of the crude mixture by flash column chromatography (100% petroleum 

ether) afforded a sulfide compound.
PhI(OAc)2 (2.5 equiv)
NH2CO2NH2 (2 equiv)

MeOH, r.t., 3h
R

S S
O NH

R

1

The sulfide (1 mmol), (diacetoxyiodo)benzene (2.5 mmol, 2.5 equiv) and 

ammonium carbamate (2 mmol，2 equiv) were added to a flask containing a stirrer 

bar. MeOH (1 mL, 0.5 M) was added and the reaction was stirred at 25 °C for 3 h. 

The solvent was removed under reduced pressure. Purification by flash 

chromatography (EA:PA=1:3) afforded the sulfoximine products.
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4. Procedure for the Synthesis of sulfoxides

R1
S
R2

O NH

N2
OMe

O

Cu(OTf)2 (10 mol %), DCE, 25 °C, overnight

MeO

MeO
OMe

(1.5 equiv)

R1
S
R2

O
2g

1 3

NH-Sulfoximines 1 (0.2 mmol, 1 equiv), α-diazo-3,4,5-trimethoxyphenyl acetic 

methyl ester 2g (0.3 mmol, 1.5 equiv), Cu(OTf)2 (0.02 mmol, 10 mol%), and 1 mL of 

1,2-dichloroethane were added. The reaction was allowed to stir at room temperature 

under air atmosphere for 12 hours. The solvent was removed under reduced pressure. 

Purification by PTLC (EA:PA=1:4) afforded the sulfoxide products.
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5. Procedure for the Gram-Scale Synthesis of 3a

S
O NH

N2
OMe

O

Cu(OTf)2 (10 mol%), DCE, rt, air, 12 h

S
O

1a 3a

2g

MeO

MeO
OMe (1.5 equiv)

In a 200 mL round-bottom flask, S,S-diphenylsulfonyl imine 1a (6 mmol, 1 

equiv), α-diazo-3,4,5-trimethoxyphenyl acetic methyl ester 2g (9 mmol, 1.5 equiv), 

copper triflate (0.6 mmol, 10 mol%), and 1,2-dichloroethane (60 mL) were 

sequentially added. The reaction mixture was stirred at room temperature under air 

atmosphere for 12 hours under TLC monitoring. Upon completion of the reaction, 

ethyl acetate (70 mL) was added and the reaction mixture was washed with water (2  

50 mL). The organic layer was dried over anhydrous sodium sulphate, filtered and 

concentrated in vacuo, followed by purification by column chromatography on silica 

gel plates (eluting with ethyl acetate/petroleum ether = 1:4) to yield Sulfinyldibenzene 

3a (924.3 mg, 76%).



S13

6. Procedure for the Mechanistic Studies2

S
O NH

1a

1. 2g (1.5 equiv), Cu(OTf)2 (10 mol%),
DCE, rt, 12 h

2. TsCl (1.0 equiv), NEt3 (1.0 equiv)
rt, 12 h

TsNH2

O
OMe

O

MeO

MeO
OMe 4, 80%
yield based on 1a

+

5, 55%

In a 25 mL round-bottom flask, S,S-diphenylsulfonyl imine 1a (108.5 mg, 0.5 

mmol, 1 equiv), α-diazo-3,4,5-trimethoxyphenyl acetic methyl ester 2g (199.5 mg, 

0.75 mmol, 1.5 equiv), copper triflate (18.05 mg, 0.05 mmol, 10 mol%), and 1,2-

dichloroethane (3 mL) were sequentially added. The flask was sealed with a septum, 

and the reaction mixture was stirred at room temperature for 12 hours under TLC 

monitoring. Triethylamine (0.7 mL, 0.5 mmol, 1 equiv) and p-toluenesulfonyl 

chloride (95.3 mg, 0.5 mmol, 1 equiv) dissolved in 1,2-dichloroethane (0.5 mL) were 

subsequently added to the reaction mixture using a syringe. The reaction was allowed 

to continue at room temperature for another 12 hours with TLC monitoring. Upon 

completion of the reaction, the reaction mixture was evaporated under reduced 

pressure, followed by purification by column chromatography (eluting with EA/PE = 

1:5) to yield 3,4,5-trimethoxybenzoyl acetic methyl ester 4 and p-toluenesulfonamide 

5.
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7. Compound Characterizations

Imino(o-tolyl)(p-tolyl)-λ6-sulfanone (1c)

S
O NH

1c

o-Tolyl(p-tolyl)sulfane (85.7 mg, 0.4mmol) as starting material. White solid, (83.3 

mg, 85%). mp = 102-104 °C, 1H NMR (500 MHz, CDCl3) δ 8.31 (d, J = 7.9 Hz, 1H), 

7.85 (d, J = 8.4 Hz, 2H), 7.45 (td, J = 7.4, 1.5 Hz, 1H), 7.38 (td, J = 7.7, 1.4 Hz, 1H), 

7.29 (d, J = 8.4 Hz, 2H), 7.21 (s, 1H), 3.07 (s, 1H), 2.48 (s, 3H), 2.42 (s, 3H); 13C 

NMR (126 MHz, CDCl3) δ 143.28, 141.19, 139.29, 137.89, 132.80, 129.51, 129.21, 

128.01, 126.34, 21.51, 20.59 cm-1; HRMS (ESI) calcd for C14H16NOS [M+H]+, 

246.0947; found: 246.0946.

Imino(m-tolyl) (p-tolyl)-λ6-sulfanone (1d)

S
O NH

1d

m-Tolyl(p-tolyl)sulfane (85.7 mg, 0.4mmol) as starting material. White solid, (90.6 

mg, 92%). mp = 106-108 °C,1H NMR (500 MHz, CDCl3) δ 7.93 (d, J = 8.3 Hz, 2H), 

7.87–7.80 (m, 2H), 7.39–7.25 (m, 4H), 3.02 (s, 1H), 2.39 (d, J = 3.9 Hz, 6H); 13C 

NMR (126 MHz, CDCl3) δ 143.44, 143.37, 140.48, 139.30, 133.26, 129.78, 128.97, 

128.07, 127.95, 124.92, 21.47, 21.37 cm-1; HRMS (ESI) m/z: calcd for C14H16NOS 

[M+H]+, 246.0947; found: 246.0947.

(2,6-Dimethylphenyl) (imino)(p-tolyl)-λ6-sulfanone (1f)

S
O NH

1f

(2,6-Dimethylphenyl)(p-tolyl)sulfane (85.7 mg, 0.4mmol) as starting material. Pale 
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yellow solid, (84.0 mg, 81%). mp = 102-104 °C, 1H NMR (500 MHz, CDCl3) δ 7.79 

(d, J = 7.9 Hz, 2H), 7.31–7.24 (m, 3H), 7.11 (d, J = 7.5 Hz, 2H), 3.39–3.07 (m, 1H), 

2.62 (s, 6H), 2.42 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 142.88, 141.26, 140.11, 

139.50, 131.74, 131.72, 129.32, 126.71, 23.21, 21.50 cm-1; HRMS (ESI) m/z: calcd 

for C15H18NOS [M+H]+, 260.1104; found: 260.1102.

Imino(2-methoxyphenyl) (p-tolyl)-λ6-sulfanone (1g)

S
O NHOMe

1g

(2-Methoxyphenyl)(p-tolyl)sulfane (92.1 mg, 0.4mmol) as starting material. White 

solid, (80.6 mg, 78%). mp = 141-143 °C, 1H NMR (500 MHz, CDCl3) δ 8.05 (d, J = 

7.9 Hz, 1H), 7.94 (d, J = 8.3 Hz, 2H), 7.55–7.44 (m, 1H), 7.28 (d, J = 8.3 Hz, 2H), 

7.09–7.01 (m, 1H), 6.91 (d, J = 8.3 Hz, 1H), 3.78 (s, 3H), 3.24 (s, 1H), 2.42 (s, 3H); 

13C NMR (126 MHz, CDCl3) δ 156.65, 143.20, 139.36, 134.43, 131.49, 129.18, 

129.06, 128.74, 120.38, 112.54, 55.84, 21.54 cm-1; HRMS (ESI) m/z: calcd for 

C14H16NO2S [M+H]+, 262.0896; found: 262.0896.

Imino(3-methoxyphenyl) (p-tolyl)-λ6-sulfanone (1h)

S
O NH

OMe
1h

(3-Methoxyphenyl)(p-tolyl)sulfane (92.1 mg, 0.4mmol) as starting material. White 

solid, (83.8 mg, 80%). 1H NMR (500 MHz, CDCl3) δ 7.92 (d, J = 8.3 Hz, 2H), 7.60 (d, 

J = 7.8 Hz, 1H), 7.55 (s, 1H), 7.36 (t, J = 8.0 Hz, 1H), 7.27 (d, J = 8.0 Hz, 2H), 7.03 

(d, J = 8.3 Hz, 1H), 3.83 (s, 3H), 2.89 (s, 1H), 2.38 (s, 3H); 13C NMR (126 MHz, 

CDCl3) δ 159.91, 145.01, 143.47, 140.19, 130.13, 129.79, 127.95, 120.02, 118.77, 

112.41, 55.65, 21.47 cm-1; HRMS (ESI) m/z: calcd for C14H16NO2S [M+H]+, 

262.0896; found: 262.0896.
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(3-Chlorophenyl) (imino)(p-tolyl)-λ6-sulfanone (1k)

S
O NH

Cl
1k

(3-Chlorophenyl)(p-tolyl)sulfane (93.9 mg, 0.4mmol) as starting material. White 

solid, (84.9 mg, 80%). 1H NMR (500 MHz, CDCl3) δ 8.02 (s, 1H), 7.92 (dd, J = 8.0, 

4.5 Hz, 3H), 7.50–7.44 (m, 1H), 7.40 (t, J = 7.9 Hz, 1H), 7.30 (d, J = 8.1 Hz, 2H), 

3.11 (s, 1H), 2.40 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 145.66, 143.91, 139.63, 

135.18, 132.54, 130.37, 129.7, 128.08, 127.85, 125.91, 21.51 cm-1; HRMS (ESI) m/z: 

calcd for C13H13ClNOS [M+H]+, 266.0401; found: 266.0401.

Imino(naphthalen-1-yl) (p-tolyl)-λ6-sulfanone (1n)

S
O NH

1n

Naphthalen-1-yl(p-tolyl)sulfane (100.1 mg, 0.4mmol) as starting material. White 

solid, (91.4 mg, 81%). mp = 156-158 °C, 1H NMR (500 MHz, CDCl3) δ 8.84 (d, J = 

8.6 Hz, 1H), 8.56 (d, J = 8.7 Hz, 1H), 8.02 (d, J = 8.2 Hz, 1H), 7.94 (d, J = 8.4 Hz, 

2H), 7.85 (d, J = 8.1 Hz, 1H), 7.59–7.47 (m, 3H), 7.22 (d, J = 8.1 Hz, 2H), 3.36 (s, 

1H), 2.32 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 143.31, 139.55, 138.51, 134.47, 

134.43, 129.64, 129.50, 128.95, 128.65, 127.88, 127.71, 126.63, 125.00, 124.37, 

21.46 cm-1; HRMS (ESI) m/z: calcd for C17H16NOS [M+H]+, 282.0947; found: 

282.0947.

Benzyl(imino) (p-tolyl)-λ6-sulfanone (1t)

S
O NH

1t

Benzyl(p-tolyl)sulfane (85.7 mg, 0.4mmol) as starting material. White solid, (74.3 
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mg, 76%). mp = 143-145 °C, 1H NMR (500 MHz, CDCl3) δ 7.63 (d, J = 8.1 Hz, 2H), 

7.33–7.27 (m, 2H), 7.24 (d, J = 8.1 Hz, 2H), 7.12 (d, J = 7.0 Hz, 2H), 4.37 (d, J = 

13.4 Hz, 1H), 4.28 (d, J = 13.3 Hz, 1H), 2.75 (s, 1H), 2.42 (s, 3H); 13C NMR (126 

MHz, CDCl3) δ 144.00, 137.36, 131.06, 129.51, 128.88, 128.72, 128.47, 64.66, 21.56 

cm-1; HRMS (ESI) m/z: calcd for C14H16NOS [M+H] +, 246.0947; found: 246.0947

Imino(4-methylbenzyl) (p-tolyl)-λ6-sulfanone (1u)

S
O NH

1u

(4-Methylbenzyl)(p-tolyl)sulfane (91.2 mg, 0.4mmol) as starting material. White 

solid, (79.2 mg, 77%); mp = 108-110 °C, 1H NMR (500 MHz, CDCl3) δ 7.68 (d, J = 

8.2 Hz, 2H), 7.28 (d, J = 8.2 Hz, 2H), 7.11 (d, J = 7.8 Hz, 2H), 7.03 (d, J = 8.1 Hz, 

2H), 4.36 (d, J = 13.4 Hz, 1H), 4.27 (d, J = 13.4 Hz, 1H), 2.77 (s, 1H), 2.45 (s, 3H), 

2.35 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 143.93, 138.68, 137.51, 130.92, 129.51, 

129.49, 129.22, 128.88, 125.54, 64.36, 21.57, 21.26 cm-1; HRMS (ESI) m/z: calcd for 

C15H18NOS [M+H]+, 260.1104; found: 260.1104.

(2-Hydroxyethyl) (imino)(p-tolyl)-λ6-sulfanone (1w)

S
O NH

OH

1w

(4-Methylbenzyl)(p-tolyl)sulfane (67.3 mg, 0.4mmol) as starting material. Yellow 

oil, (60.6 mg, 76%). 1H NMR (500 MHz, CDCl3) δ 7.86 (d, J = 8.0 Hz, 2H), 7.38 (d, 

J = 8.0 Hz, 2H), 4.76 (s, 1H), 4.04 (ddd, J = 12.9, 6.5, 3.4 Hz, 1H), 3.83 (ddd, J = 

12.8, 7.2, 3.3 Hz, 1H), 3.36–3.25 (m, 2H), 2.89 (s, 1H), 2.46 (s, 3H); 13C NMR (126 

MHz, CDCl3) δ 144.64, 138.65, 130.06, 128.40, 58.26, 56.48, 21.58 cm-1.
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Sulfinyldibenzene (3a)

3a

S
O

White solid, (36.7 mg, 91%). mp = 70- 71 °C, 1H NMR (500 MHz, CDCl3) δ 7.67–

7.62 (m, 4H), 7.48–7.41 (m, 6H); 13C NMR (126 MHz, CDCl3) δ 145.58, 131.07, 

129.34, 124.79 cm-1; HRMS (ESI) m/z: calcd for C12H10OSNa [M + Na]+, 225.0345; 

found: 225.0345.

1-Methyl-4-(phenylsulfinyl)benzene (3b)

 3b

S
O

Yellow solid, (37.9 mg, 88%). mp = 59-61 °C, 1H NMR (500 MHz, CDCl3) 7.65–

7.61 (m, 2H), 7.55–7.51 (m, 2H), 7.47–7.42 (m, 3H), 7.26 (d, J = 8.1 Hz, 2H), 2.37 (s, 

3H); 13C NMR (126 MHz, CDCl3) δ 145.76, 142.42, 141.67, 130.89, 130.04, 129.27, 

125.01, 124.70, 21.43 cm-1; HRMS (ESI) m/z: calcd for C13H13OS [M+H]+, 217.0682; 

found: 217.0682.

1-Methyl-2-(p-tolylsulfinyl)benzene (3c)

 3c

S
O

White solid, (39.6 mg, 87%). mp = 90-92 °C, 1H NMR (500 MHz, CDCl3) δ 7.97 

(dd, J = 7.8, 1.4 Hz, 1H), 7.53–7.45 (m, 2H), 7.41 (td, J = 7.7, 1.3 Hz, 1H), 7.35 (td, J 

= 7.5, 1.5 Hz, 1H), 7.23 (d, J = 8.0 Hz, 2H), 7.15 (d, J = 7.4 Hz, 1H), 2.36 (s, 3H), 

2.31 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 142.99, 141.73, 141.32, 135.56, 130.90, 

130.83, 130.01, 127.08, 126.15, 124.48, 21.43, 18.58 cm-1; HRMS (ESI) m/z: calcd 

for C14H15OS [M+H]+, 231.0838; found: 231.0838.
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1-Methyl-3-(p-tolylsulfinyl)benzene (3d)

 3d

S
O

Yellow oil, (37.5 mg, 82%).1H NMR (500 MHz, CDCl3) δ 7.55–7.51 (m, 2H), 7.46 

(d, J = 1.7 Hz, 1H), 7.39 (d, J = 7.8 Hz, 1H), 7.32 (t, J = 7.7 Hz, 1H), 7.26 (d, J = 8.1 

Hz, 2H), 7.23 (d, J = 7.5 Hz, 1H), 2.37 (d, J = 2.7 Hz, 6H); 13C NMR (126 MHz, 

CDCl3) δ 145.54, 142.51, 141.55, 139.50, 131.76, 130.01, 129.05, 124.98, 124.90, 

121.90, 21.45, 21.43 cm-1; HRMS (ESI) m/z: calcd for C14H15OS [M+H]+, 231.0838; 

found: 231.0838.

4,4'-Sulfinylbis(methylbenzene) (3e)

 3e

S
O

Yellow solid, (42.4 mg, 92%). mp = 97-99 °C, 1H NMR (500 MHz, CDCl3) δ 7.53–

7.49 (m, 4H), 7.26–7.23 (m, 4H), 2.36 (s, 6H); 13C NMR (126 MHz, CDCl3) δ 142.65, 

141.44, 129.97, 124.87, 21.41 cm-1; HRMS (ESI) m/z: calcd for C14H15OS [M+H]+, 

231.0838; found: 231.0838.

1,3-Dimethyl-2-(p-tolylsulfinyl)benzene (3f)

 3f

S
O

White solid, (40.6 mg, 83%). mp = 95-97 °C, 1H NMR (500 MHz, CDCl3) δ 7.34–

7.28 (m, 2H), 7.28–7.21 (m, 4H), 7.05 (d, J = 7.6 Hz, 2H), 2.47 (s, 6H), 2.37 (s, 3H); 

13C NMR (126 MHz, CDCl3) δ 140.78, 139.95, 139.86, 139.70, 131.64, 130.01, 

129.62, 124.52, 21.27, 19.46 cm-1; HRMS (ESI) m/z: calcd for C15H17OS [M+H]+, 

244.0995; found: 244.0995.
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Methoxy-2-(p-tolylsulfinyl)benzene (3g) 

 3g

S
O OMe

Pale yellow solid, (43.5 mg, 88%). mp = 104-106 °C, 1H NMR (500 MHz, CDCl3) 

δ 7.91 (dd, J = 7.7, 1.7 Hz, 1H), 7.61–7.56 (m, 2H), 7.38 (ddd, J = 8.7, 7.5, 1.7 Hz, 

1H), 7.20 (d, J = 8.0 Hz, 2H), 7.17–7.11 (m, 1H), 6.83 (d, J = 8.1 Hz, 1H), 3.77 (s, 

3H), 2.33 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 155.58, 142.32, 141.28, 133.25, 

132.04, 129.65, 125.38, 124.52, 121.55, 111.00, 55.66, 21.43 cm-1; HRMS (ESI) m/z: 

calcd for C14H15O2S [M+H]+, 247.0787; found: 247.0787.

1-Methoxy-3-(p-tolylsulfinyl)benzene (3h)

 3h

S
O

OMe

Yellow oil, (40.2 mg, 82%). 1H NMR (500 MHz, CDCl3) δ 7.55–7.48 (m, 2H), 

7.34–7.27 (m, 1H), 7.26–7.19 (m, 3H), 7.15–7.09 (m, 1H), 6.91 (d, J = 8.2 Hz, 1H), 

3.78 (s, 3H), 2.33 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 160.30, 147.12, 142.45, 

141.67, 130.20, 130.02, 124.94, 117.14, 116.82, 108.98, 55.52, 21.40 cm-1; HRMS 

(ESI) m/z: calcd for C14H15O2S [M+H]+, 247.0787; found: 247.0786.

1-Methoxy-4-(p-tolylsulfinyl)benzene (3i)

 3i

S
O

OMe

Yellow oil, (44.7 mg, 90%). 1H NMR (500 MHz, CDCl3) δ 7.54 (d, J = 8.9 Hz, 2H), 

7.49 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 7.9 Hz, 2H), 6.94 (d, J = 8.9 Hz, 2H), 3.80 (s, 

3H), 2.36 (s, 3H).13C NMR (126 MHz, CDCl3) δ 161.90, 142.62, 141.27, 136.96, 



S21

129.92, 127.10, 124.75, 114.77, 55.50, 21.39 cm-1; HRMS (ESI) m/z: calcd for 

C14H15O2S [M+H]+, 247.0787; found: 247.0787.

Fluoro-4-(p-tolylsulfinyl)benzene (3j)

 3j

S
O

F

Yellow oil, (42.5 mg, 90%). 1H NMR (500 MHz, CDCl3) δ 7.63–7.57 (m, 2H), 

7.49 (d, J = 8.3 Hz, 2H), 7.24 (d, J = 8.0 Hz, 2H), 7.11 (t, J = 8.6 Hz, 2H), 2.33 (s, 

3H); 13C NMR (126 MHz, CDCl3) δ 164.16 (d, J = 251.5 Hz), 142.24, 141.84, 141.42 

(d, J = 3.2 Hz), 130.12, 127.06 (d, J = 8.8 Hz), 124.80, 116.55 (d, J = 22.6 Hz), 21.40 

cm-1; HRMS (ESI) m/z: calcd for C13H12FOS [M+H]+, 235.0587; found: 235.0587.

1-Chloro-3-(p-tolylsulfinyl)benzene (3k)

 3k

S
O

Cl

White solid, (42.8 mg, 86%). mp = 88-90 °C, 1H NMR (500 MHz, CDCl3) δ 7.62 (s, 

1H), 7.53 (d, J = 8.2 Hz, 2H), 7.50–7.46 (m, 1H), 7.39–7.36 (m, 2H), 7.27 (d, J = 8.1 

Hz, 2H), 2.37 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 147.93, 142.18, 141.90, 135.51, 

130.97, 130.46, 130.24, 125.00, 124.44, 122.64, 21.45 cm-1; HRMS (ESI) m/z: calcd 

for C13H12ClOS [M+H]+, 251.0292; found: 251.0290.

Bromo-2-(p-tolylsulfinyl)benzene (3l).

 3l

S
O Br

White solid, (49.7 mg, 85%). mp = 100-102 °C, 1H NMR (500 MHz, CDCl3) δ 8.05 

(dd, J = 7.8, 1.7 Hz, 1H), 7.62 (d, J = 8.3 Hz, 2H), 7.54 (td, J = 7.6, 1.2 Hz, 1H), 7.49 

(dd, J = 7.9, 1.1 Hz, 1H), 7.30 (td, J = 7.7, 1.7 Hz, 1H), 7.22 (d, J = 8.0 Hz, 2H), 2.33 
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(s, 3H); 13C NMR (126 MHz, CDCl3) δ 145.00, 142.16, 141.22, 133.12, 132.20, 

129.98, 128.52, 126.42, 126.20, 119.93, 21.51 cm-1; HRMS (ESI) m/z: calcd for 

C13H12BrOS [M+H]+, 294.9787; found: 294.9781

1-Methyl-4-((4-nitrophenyl)sulfinyl)benzene (3m)

 3m

S
O

NO2

White solid, (46.3 mg, 89%). mp = 127-129 °C, 1H NMR (500 MHz, CDCl3) δ 8.30 

(d, J = 8.8 Hz, 2H), 7.80 (d, J = 8.9 Hz, 2H), 7.55 (d, J = 8.3 Hz, 2H), 7.29 (d, J = 8.0 

Hz, 2H), 2.38 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 153.24, 149.17, 142.89, 141.26, 

130.51, 125.26, 125.17, 124.38, 21.50 cm-1; HRMS (ESI) m/z: calcd for C13H11NO3S 

[M+H]+, 262.0532; found: 262.0532.

1-(p-Tolylsulfinyl)naphthalene (3n)

 3n

S
O

White solid, (47.9 mg, 90%). MP = 113-115 °C, 1H NMR (500 MHz, CDCl3) δ 

8.24 (d, J = 8.5 Hz, 1H), 8.16 (dt, J = 6.2, 3.5 Hz, 1H), 7.95 (d, J = 8.1 Hz, 1H), 7.89 

(dt, J = 6.3, 3.5 Hz, 1H), 7.65 (t, J = 7.7 Hz, 1H), 7.56 (d, J = 8.2 Hz, 2H), 7.52 (dt, J 

= 6.4, 3.5 Hz, 2H), 7.19 (d, J = 8.0 Hz, 2H), 2.30 (s, 3H); 13C NMR (126 MHz, CDCl3) 

δ 141.85, 141.64, 140.54, 133.73, 131.62, 130.01, 129.23, 128.89, 127.23, 126.64, 

125.64, 125.52, 123.86, 122.52, 21.39 cm-1; HRMS (ESI) m/z: calcd for C17H15OS+: 

267.0838; found: 267.0838.

Dibenzo[b,d]thiophene 5-oxide (3o)

 3o

S
O
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White solid, (31.8 mg, 80%). mp = 178-180 °C, 1H NMR (500 MHz, CDCl3) δ 7.98 

(d, J = 7.7 Hz, 2H), 7.79 (d, J = 7.7 Hz, 2H), 7.58 (t, J = 7.6 Hz, 2H), 7.48 (t, J = 7.5 

Hz, 2H); 13C NMR (126 MHz, CDCl3) δ 144.98, 137.10, 132.61, 129.58, 127.56, 

121.95 cm-1; HRMS (ESI) m/z: calcd for C15H17OS [M+H]+, 201.0369; found: 

201.0367.

(Methylsulfinyl)benzene (3p)

3p

S
O

Colorless oil, (34.5 mg, 56%). 1H NMR (500 MHz, CDCl3) δ 7.65–7.61 (m, 2H), 

7.53–7.45 (m, 3H), 2.70 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 145.45, 130.84, 

129.16, 123.28, 43.76 cm-1; HRMS (ESI) m/z: calcd for C7H9OS [M+H]+, 141.0369; 

found: 141.0367. 

1-Methyl-4-(phenylsulfinyl)benzene (3q)

 3q

S
O

OMe

Yellow oil, (25.9 mg, 77%). 1H NMR (500 MHz, CDCl3) δ 7.82 (dd, J = 7.6, 1.8 

Hz, 1H), 7.45 (td, J = 7.8, 1.7 Hz, 1H), 7.18 (td, J = 7.6, 0.9 Hz, 1H), 6.92 (d, J = 8.2 

Hz, 1H), 3.88 (s, 3H), 2.77 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 154.79, 133.04, 

131.96, 124.63, 121.71, 110.56, 55.71, 41.20 cm-1; HRMS (ESI) m/z: calcd for 

C8H11O2S [M+H]+, 171.0474; found: 171.0471.

1-Methyl-4-(phenylsulfinyl)benzene (3r)

 3r

S
O

BocHN

White solid, (33.3 mg, 66%). mp = 174-176 °C , 1H NMR (500 MHz, CDCl3) δ 
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7.60–7.52 (m, 4H), 6.74 (s, 1H), 2.70 (s, 3H), 1.52 (s, 9H); 13C NMR (126 MHz, 

CDCl3) δ 152.37, 141.25, 138.94, 124.75, 118.82, 81.27, 44.05, 28.29 cm-1; HRMS 

(ESI) m/z: calcd for C12H18NO3S [M+H]+, 256.1002; found: 256.0998.

1-Methyl-4-(phenethylsulfinyl)benzene (3s)

 3s

S
O

Colorless oil, (38.8 mg, 79%). 1H NMR (500 MHz, CDCl3) δ 7.55 (d, J = 8.0 Hz, 

2H), 7.35 (d, J = 7.9 Hz, 2H), 7.33–7.28 (m, 2H), 7.24 (t, J = 7.3 Hz, 1H), 7.20 (d, J = 

7.0 Hz, 2H), 3.13–3.01 (m, 3H), 2.95–2.87 (m, 1H), 2.44 (s, 3H); 13C NMR (126 

MHz, CDCl3) δ 141.52, 140.34, 138.85, 129.98, 128.73, 128.54, 126.66, 124.08, 

58.35, 28.22, 21.44 cm-1; HRMS (ESI) m/z: calcd for C15H17OS [M+H]+, 245.0995; 

found: 245.0995.

1-(Benzylsulfinyl)-4-methylbenzene (3t)

 3t

S
O

White solid, (34.5 mg, 74%). mp = 146-148 °C, 1H NMR (500 MHz, CDCl3) δ 

7.33–7.26 (m, 5H), 7.25 (d, J = 8.2 Hz, 2H), 7.02 (d, J = 7.3 Hz, 2H), 4.11 (d, J = 

12.6 Hz, 1H), 3.99 (d, J = 12.5 Hz, 1H), 2.42 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 

141.64, 139.57, 130.37, 129.57, 129.34, 128.45, 128.19, 124.48, 63.72, 21.46 cm-1; 

HRMS (ESI) m/z: calcd for C15H17OS [M+H]+, 231.0838; found: 231.0839. 

1-Methyl-4-((4-methylbenzyl)sulfinyl)benzene (3u)

 3u

S
O

White solid, (28.5 mg, 58%). mp = 141-143 °C, 1H NMR (500 MHz, CDCl3) δ 7.29 
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(d, J = 8.0 Hz, 2H), 7.23 (d, J = 7.9 Hz, 2H), 7.06 (d, J = 7.7 Hz, 2H), 6.89 (d, J = 7.7 

Hz, 2H), 4.05 (d, J = 12.6 Hz, 1H), 3.93 (d, J = 12.6 Hz, 1H), 2.40 (s, 3H), 2.32 (s, 

3H); 13C NMR (126 MHz, CDCl3) δ 141.55, 139.75, 138.05, 130.26, 129.56, 129.19, 

126.24, 124.51, 63.54, 21.48, 21.22 cm-1; HRMS (ESI) m/z: calcd for C15H17OS 

[M+H]+, 245.0995; found: 245.0995.

1-(Allylsulfinyl)-4-methylbenzene (3v)

 3v

S
O

Colorless oil, (24.1 mg, 45%). 1H NMR (500 MHz, CDCl3) δ 7.48 (d, J = 8.2 Hz, 

2H), 7.31 (d, J = 8.1 Hz, 2H), 5.70–5.57 (m, 1H), 5.32 (d, J = 10.1 Hz, 1H), 5.19 (d, J 

= 17.1 Hz, 1H), 3.52 (qd, J = 12.8, 7.4 Hz, 2H), 2.41 (s, 3H); 13C NMR (126 MHz, 

CDCl3) δ 141.59, 139.66, 129.77, 125.41, 124.39, 123.78, 60.95, 21.46 cm-1; HRMS 

(ESI) m/z: calcd for C10H13OS [M+H]+, 181.0682; found: 181.0681.

2-(p-Tolylsulfinyl)ethan-1-ol (3w)

 3w

S
O

OH

White solid, (25.5 mg, 46%). 1H NMR (500 MHz, CDCl3) δ 7.53 (d, J = 7.9 Hz, 

2H), 7.34 (d, J = 7.9 Hz, 2H), 4.16 (ddd, J = 12.1, 8.7, 3.1 Hz, 1H), 4.00 (dt, J = 12.2, 

4.7 Hz, 1H), 3.68 (s, 1H), 3.13 (ddd, J = 13.1, 8.7, 3.9 Hz, 1H), 2.87 (ddd, J = 13.6, 

5.5, 3.1 Hz, 1H), 2.42 (s, 3H); 13C NMR (126 MHz, CDCl3) δ 141.81, 139.65, 130.14, 

124.03, 58.29, 57.11, 21.45 cm-1.

3-(Methylsulfinyl)pyridine (3x)

 3x
N

S
O

Colorless liquid (28.2 mg, 67%). 1H NMR (500 MHz, CDCl3) δ 8.55 (d, J = 4.6 Hz, 
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1H), 7.94 (d, J = 7.9 Hz, 1H), 7.88 (td, J = 7.7, 1.7 Hz, 1H), 7.32 (ddd, J = 7.5, 4.7, 

1.3 Hz, 1H), 2.78 (s, 3H). 13C NMR (126 MHz, CDCl3) δ 165.80, 149.53, 138.13, 

124.62, 119.19, 41.25 cm-1; HRMS (ESI) m/z: calcd for C6H8NOS [M+H]+, 142.0321; 

found: 142.0322.

1-(Butylsulfinyl)butane (3y)

3y

S
O

Colorless liquid, (23.2 mg, 36%). 1H NMR (500 MHz, CDCl3) δ 2.74–2.57 (m, 4H), 

1.76–1.66 (m, 4H), 1.52–1.36 (m, 4H), 0.92 (t, J = 7.3 Hz, 6H). 13C NMR (126 MHz, 

CDCl3) δ 51.87, 24.58, 22.03, 13.66 cm-1; HRMS (ESI) m/z: calcd for C8H19OS 

[M+H]+, 163.1151; found: 163.1151.

Methyl 2-oxo-2-(3,4,5-trimethoxyphenyl)acetate (4)

O
O

O

MeO

MeO
OMe

4

White solid, (101.7mg, 80%). 1H NMR (500 MHz, CDCl3) δ 7.33 (s, 2H), 4.00 (s, 

3H), 3.97 (s, 3H), 3.93 (s, 6H); 13C NMR (126 MHz, CDCl3) δ 184.55, 163.93, 153.21, 

144.42, 127.32, 107.52, 61.09, 56.35, 52.86 cm-1.

4-Methylbenzenesulfonamide (5)

S
NH2O

5

O

White solid, (47.0 mg, 55%). 1H NMR (500 MHz, CDCl3) δ 7.83 (d, J = 8.0 Hz, 

2H), 7.33 (d, J = 8.0 Hz, 2H), 5.03 (s, 2H), 2.45 (s, 3H); 13C NMR (126 MHz, CDCl3) 

δ 143.62, 139.06, 129.73, 126.44, 21.56. cm-1
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8. 1H and 13C NMR Spectra
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9. HPLC Data and Traces of 3p

DAICEL AS-H, hexane: i-PrOH= 80:20, flow rate: 1.0 mL/min, UV 254 nm, tR =23.765 and 
34.267 min).

3p

S
O


Rac- 3p:

 
Peak Ret Time Width Area Height Area % 
1 23.765 1.25 577.96 20.25 50.07 
2 34.267 2.45 576.43 13.53 49.93 

Asy- 3p:

 
Peak Ret Time Width Area Height Area % 
1 23.274 1.95 998.85 34.61 75.28 
2 33.424 3.22 328.08 7.85 24.72 
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