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1. General information 

Commercially available materials purchased from J&K or Aladdin were used as 

received. THF was distilled over sodium. Unless otherwise specified, all reactions were 

carried out under an atmosphere of nitrogen in 10.0 mL dry Schlenk tube. Proton 

nuclear magnetic resonance (1H NMR) spectra were recorded on a Bruker (400 MHz) 

spectrometer or on a JEOL-ECX-500 (500 MHz) spectrometer. Chemical shifts were 

recorded in parts per million (ppm, δ) relative to tetramethyllsilane (δ = 0.00) or 

chloroform (δ = 7.26, singlet). 1H NMR splitting patterns are designated as singlet (s), 

doublet (d), triplet (t), quartet (q), dd (doublet of doublets); m (multiplets), and etc. All 

first-order splitting patterns were assigned on the basis of the appearance of the 

multiplet. Splitting patterns that could not be easily interpreted are designated as 

multiplet (m) or broad (br). Carbon nuclear magnetic resonance (13C NMR) spectra 

were recorded on a Bruker (400 MHz) spectrometer. Fluorine (19F) nuclear magnetic 

resonance (19F NMR) spectra were recorded on a Bruker (AVANCE III HD 376 MHz) 

spectrometer. The melting points (m.p.) of the title compounds were determined when 

left untouched on an XT-4-MP apparatus from Beijing Tech. Instrument Co. (Beijing, 

China). High resolution mass spectral analysis (HRMS) was performed on a 

quadrupole/electrostatic field orbitrap mass spectrometer. Absolute configuration of the 

products was determined by X-ray crystallography. HPLC analyses were measured on 

Waters systems with Empower 3 system controller, Alliance 2695, and 2998 Diode 

Array Waters 2489 UV/Vis detector. Chiralcel brand chiral columns from Daicel 

Chemical Industries were used with models IA, IB, IC, ID, IG, OD-H or OJ-H in 4.6 x 

250 mm size. The racemic products used to determine the er values were synthesized 

using racemic catalyst. Optical rotations were measured on a Insmark IP-digi 

Polarimeter in a 1 dm cuvette at 25 °C. The concentration (c) is given in g/100 mL. 

Analytical thin-layer chromatography (TLC) was carried out pre-coated silica gel plate 

(0.2 mm thickness). Visualization was performed using a UV lamp. 
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2. Experimental section  

2.1 Supplemental results for asymmetric sulfinylation of amine nucleophiles 

reaction condition optimizations   

Table S1. Screening of catalystsa,b,c 

 
a Reaction conditions: sodium sulfinate 1a (0.11 mmol, 1.1 equiv.), 3a (0.1 mmol, 1.0 equiv.) in CHCl3 

(2.0 mL) at r.t. for 2 h, before reaction with Cat. (20 mol%), DIPEA (4.0 equiv.), NH4Cl (4.0 equiv.) at 

0 °C for 48 h; b Isolated yields were reported based on 3a; c er values were determined by chiral HPLC 

analysis.  
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Table S2. Screening of acid chloride 3a,b,c 

 
a Reaction conditions: sodium sulfinate 1a (0.11 mmol, 1.1 equiv.), 3 (0.1 mmol, 1.0 equiv.) in CHCl3 

(2.0 mL) at r.t. for 2 h, before reaction with Cat. A (20 mol%), DIPEA (4.0 equiv.), NH4Cl (4.0 equiv.) 

at 0 °C for 48 h; b Isolated yields were reported based on 3; c er values were determined by chiral HPLC 

analysis. 
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Table S3. Screening of solventsa,b,c 

 

Entry [NH4
+] Base Solvent Temp. (℃) Yield of 4a (%) E.r. 

1 NH4Cl Rb2CO3 CHCl3 0 42 96:4 

2 NH4Cl K3PO3 CHCl3 0 30 40:60 

3 NH4Cl DIPEA CHCl3 0 68 97:3 

4 NH4Cl DIPEA EA 0 39 49:51 

5 NH4Cl DIPEA toluene 0 33 47:53 

6 NH4Cl DIPEA DCM 0 45 96:4 

7 NH4Cl DIPEA DCE 0 48 96:4 

8 NH4Cl DIPEA THF 0 56 53:47 

9 (NH4)2SO4 DIPEA CHCl3 0 74 97:3 

10 (NH4)2SO4 DIPEA CHCl3 -20 63 96:4 

11 (NH4)2SO4 DIPEA CHCl3 -10 64 97:3 

12 (NH4)2SO4 DIPEA CHCl3 25 74 90:10 

a Reaction conditions: sodium sulfinate 1a (0.11 mmol, 1.1 equiv.), 3a (0.1 mmol, 1.0 equiv.) in solvent 

(2.0 mL) at r.t. for 2 h, before reaction with Cat. A (20 mol%), base (4.0 equiv.), salt (4.0 equiv.) at 0 °C 

for 48 h; b Isolated yields were reported based on 3a; c er values were determined by chiral HPLC analysis. 
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Table S4. Screening of the amount of used ammonium and basea,b,c 

 

Entry equiv. [NH4
+] equiv. (base) Yield of 4a (%) E.r. 

1 1.0 1.0 50 93:7 

2 2.0 2.0 63 96:4 

3 4.0 4.0 74 97:3 

4 6.0 6.0 67 97:3 

5 8.0 8.0 64 95:5 

6 10.0 10.0 61 94:6 

a Reaction conditions: sodium sulfinate 1a (0.11 mmol, 1.1 equiv.), 3a (0.1 mmol, 1.0 equiv.) in CHCl3 

(2.0 mL) at r.t. for 2 h, before reaction with Cat. A (20 mol%), DIPEA, salt at 0 °C for 48 h; b Isolated 

yields were reported based on 3a; c er values were determined by chiral HPLC analysis. 
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2.2 Typical procedure for preparation of sulfinate salts and racemic sulfinate 

amide products  

Scheme S1. Preparation of sulfinates from sulfonyl chlorides 1[1]  

 

A mixture of sulfonyl chloride S1 (2.0 mmol, 1.0 equiv.), sodium sulfite (4.0 mmol, 

2.0 equiv.) and sodium bicarbonate (4.0 mmol, 2.0 equiv.) dissolved in water (10.0 mL) 

was heated at 80 °C for 4-6 h under N2 atmosphere. After cooing to room temperature, 

water was removed under vacuum to give the solid residue. After extraction with 

ethanol and filtration, the resulted filtrate was concentrated to give the resulting sodium 

sulfinate, which was washed with Et2O (20.0 mL), collected by filtration, and dried 

under vacuum for 4 h to afford the starting material 1. 

 

Synthesis of racemic sulfinamides 4-5 

Scheme S2. General procedure for synthesis of racemic sulfinamide 4a-5c[2] 

 

To a solution of sulfinate salt 1 (0.1 mmol), oxalyl chloride (0.11 mmol, 1.1 equiv.) 

in DCM (1.0 mL) was added ammonium hydroxide (0.15 mmol, 1.5 equiv.). The 

mixture was stirred at 0 °C for 30 min and then purified by flash chromatography 

(Petroleum ether / Ethyl acetate = 1:1) to afford the racemic sulfinamide 4a-5c. 
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2.3 General procedure for catalytic enantioselective sulfinamide synthesis  

Typical procedure for asymmetric synthesis of sulfinamide 4a-5c 

Asymmetric synthesis of sulfinamides (General Procedure A)  

 

Under N2 atmosphere, to an oven-dried 10.0 mL screw cap vial charged with a 

magnetic stirring bar was added 1 (0.11 mmol, 1.1 equiv.), 3a (22.0 mg, 1.0 equiv.) in 

CHCl3 (2.0 mL) at r.t. for 2 h, before reaction with Cat. A (6.49 mg, 0.02 mmol), DIPEA 

(69.67 mL, 4.0 equiv.), (NH4)2SO4 (52.85 mg, 4.0 equiv.) at 0 °C for 48 h. After 

concentration in vacuo, the crude residue was purified by column chromatography on 

silica gel (Petroleum ether / Ethyl acetate = 5/1~1/1) to afford the desired sulfinamide 

product 4a-5c.  
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2.4 Synthetic transformations of sulfinamide products  

Scheme S3. Preparation of 6 from 4a[3] 

 

To a solution of 4a (18.6 mg, 0.12 mmol, 1.2 equiv.) in THF (1.0 mL) was added 

n-butyl bromide (17.1 mg, 0.1 mmol, 1.0 equiv.) and potassium hydroxide (8.4 mg, 

0.15 mmol, 1.5 equiv.). After stirring for 4 h, the reaction was quenched with saturated 

NH4Cl aqueous solution and extracted with EtOAc. The combined organic layers were 

washed with brine and concentrated in vacuo. The residue was purified by column 

chromatography on silica gel to afford 6 (yellow oil, 13.7 mg, 78%, 96:4 e.r.). 

 

Scheme S4. Preparation of 7 from 4a[3] 

 

To a solution of 4a (18.6 mg, 0.12 mmol, 1.2 equiv.) in THF (1.0 mL) was added 

cyclopentyl bromide (17.1 mg, 0.1 mmol, 1.0 equiv.) and potassium hydroxide (8.4 mg, 

0.15 mmol, 1.5 equiv.). After stirring for 4 h, the reaction was quenched with saturated 

NH4Cl aqueous solution and extracted with EtOAc. The combined organic layers were 

washed with brine and concentrated in vacuo. The residue was purified by column 

chromatography on silica gel to afford 7 (colorless oil, 13.9 mg, 75%, 96:4 e.r.). 

 

Scheme S5. Preparation of 8 from 4a[3] 

 

To a solution of 4a (18.6 mg, 0.12 mmol, 1.2 equiv.) in THF (1.0 mL) was added 

8-bromo-2,6-dimethyloct-2-ene (17.1 mg, 0.1 mmol, 1.0 equiv.) and potassium 

hydroxide (8.4 mg, 0.15 mmol, 1.5 equiv.). After stirring for 4 h, the reaction was 

quenched with saturated NH4Cl aqueous solution and extracted with EtOAc. The 
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combined organic layers were washed with brine and concentrated in vacuo. The 

residue was purified by column chromatography on silica gel to afford 8 (yellow oil, 

16.1 mg, 66%, 97:3 e.r.). 

 

Scheme S6. Preparation of 9 from 4a[4] 

 

To a solution of NiCl2.glyme (0.2 mmol, 0.2 equiv.) and N-2-

dimethyicyclohexane-1,2-diamine (0.2 mmol. 0.2 equiv.) in MeCN (1.0 mL) was added 

DBU (2 mmol 2.0 equiv.). Stir the mixture open to air at room temperature until the 

color of system has changed. Then sulfinamide 4a (1.0 mmol, 1.0 equiv.) and aryl 

boronic acid (1.3 mmol, 1.3 equiv.) were successively added into the system. After 

stirring for several hours, the reaction was quenched with water and extracted with ethyl 

acetate for 3 times. Dry the combined organic phase over Na2SO4 and concentrate in 

vacuo, then the resultant was purified by chromatography on silica gel (petroleum ether: 

ethyl acetate = 5:1) to afford 9 (white solid, 16.9 mg, 73%, 96:4 e.r.). 

 

Scheme S7. Preparation of 10 from 4a 

 

Under nitrogen, sulfinamide 4a (1.0 mmol, 1.0 equiv.) was dissolved in THF (2.0 

mL) and cooled to -78 °C, before an n-butyllithium (1.2 mmol, 1.2 equiv.) solution was 

added dropwise. After stirring for 20 minutes, the reaction was quenched with HCl (aq.) 

and extracted with ethyl acetate for 3 times. Dry the combined organic phase over 

Na2SO4 and concentrate in vacuo, then the residue was purified by column 

chromatography on silica gel to afford 10 (colorless oil, 15.6 mg, 70%, 93:7 e.r.). 
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Scheme S8. Preparation of 11 from 4a[5-6] 

 

To a solution of 4a (46.6 mg, 0.3 mmol, 1.0 equiv.) and benzaldehyde (31.7 mg, 

0.3 mmol, 1.0 equiv.) in DCM (10.0 mL), was added pyrrolidine (2.1 mg, 0.03 mmol, 

0.1 equiv.). The mixture was stirred in a sealed vial at 60 °C for 1 h. After concentration 

in vacuo, a residue was afforded and could be spin dried without further purification 

for the next step. 

((1-methoxy-2-methylprop-1-en-1-yl) oxy) trimethylsilane (1.4 equiv.), S2 (20.0 

mg, 1.0 equiv.) and N(n-Bu)4OAc (10 mol%) in THF (2.0 mL) was stirred at -78 °C for 

12 h. The residue was purified by column chromatography on silica gel to afford 11 

(colorless oil, 37.6 mg, 80%, 93:7 e.r.), >5.6:1 dr (determined by HPLC). 

 

Scheme S9. Preparation of 12-13 from 4a[7] 

 

A solution of sulfinamide 4a (0.32 mmol), 2-(diphenylphosphino)-benzaldehyde 

(0.32 mmol) and Ti(OEt)4 (0.15 ml, 0.64 mmol) in THF (1.3 ml) was stirred at 50 °C 

for 12 h. Purification of the product by chromatography (80/20 hexane/EtOAc) afforded 

the intermediate 12 (yellow solid, 53.0 mg, 53%, 94:6 e.r.). 

Cool the solution of N-sulfinylimine 12 (0.12 mmol, 1.0 equiv.) in anhydrous THF 

(0.4 mL) to -78 ℃, add tert-butyl magnesium chloride solution (1.5 equiv., 0.5 M in 

THF) dropwise to the mixture, allow the mixture to stir until complete by TLC 

(approximately 5 hours), quench the reaction with saturated aqueous ammonium 

chloride. Extract the reaction mixture three times with EtOAc, wash the combined 

organics with brine. Dry the combined organics with sodium sulfate. Concentrate the 

combined organics in vacuo. Purification of the product by column chromatography 

(petroleum ether: ethyl acetate = 5:1) afforded 13 as a white solid (37.1 mg, 70%, >20:1 
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dr (determined by 1H NMR)).  

 

Scheme S10. Preparation of 14 from 4a[8] 

 

According to a published procedure,[8] 4a (1.0 mmol, 1.0 equiv.) was dissolved in 

THF (14.0 mL) and cooled to -78 °C. At this temperature, n-BuLi (1.6 M in n-hexane, 

2.1 equiv.) was added slowly over a period of 5 min, followed by benzoic anhydride 

(1.2 equiv.) as a solid in one portion. The reaction was allowed to warm up to room 

temperature overnight. To the mixture was added a saturated aqueous solution of NH4Cl 

(5.0 mL), extracted with EtOAc (3 x 30 mL), dried with brine and Na2SO4. The solvent 

was removed under reduced pressure and the crude product was purified by column 

chromatography (CH2Cl2/ MeOH = 100:1).  

tert-Butyl hypochlorite (0.16 mL, 1.2 equiv.) was added dropwise to a solution of 

compound S3 (0.3 g, 1.0 equiv.) in anhydrous THF (10.0 mL) at 0 ℃ under argon 

atmosphere. The mixture was stirred for 2 hours at 0 ℃. After work-up, the residue was 

purified quickly through a flash column chromatography (5% ethyl acetate in hexane) 

to afford 14 (white solid, 0.18 g, 60%, 96:4 e.r.). 

 

Scheme S11. Preparation of 15 from 4a[8] 

 

In a 25 mL vial containing a magnetic stir bar, was added sulfonimidoyl chloride 

14 (0.1 mmol) and THF (2.0 mL). The mixture was cooled to -30 °C. Then sodium 

phenoxide (0.15 mmol, 1.5 equiv.) was added quickly at this temperature. After stirring 

at -30 °C for 12 h, the reaction mixture was concentrated. The desired product was 

isolated by column chromatography on silica gel (petroleum ether: ethyl acetate = 12/1 

- 3/1) to afford 15 (white solid, 45.0 mg, 90%, 93:7 e.r.) 
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Scheme S12. Preparation of 16 from 4a[8] 

 

In a 25 mL vial containing a magnetic stir bar, was added sulfonimidoyl chloride 

14 (0.1 mmol) and THF (2.0 mL). The mixture was cooled to -30 °C. Then the sodium 

phenoxide (0.15 mmol, 1.5 equiv.) was added quickly at this temperature. After stirring 

at -30 °C for 12 h, the reaction mixture was concentrated. The desired product was 

isolated by column chromatography on silica gel (petroleum ether: ethyl acetate = 12/1 

- 3/1) to afford 16 (white solid, 19.5 mg, 65%, 96:4 e.r.). 

 

Scheme S13. Preparation of 17 from 4a[8] 

 

In a 10 mL vial containing a magnetic stir bar, was added sulfonimidoyl chlorides 

14 (0.1 mmol) and 1,2-dichloroethane (2.0 mL). The mixture was cooled to -25 °C. 

Then the secondary amine (0.3 mmol, 3.0 equiv.) was added quickly at this temperature. 

After stirring at -25 °C for 12 h, the reaction mixture 17 was concentrated. The desired 

product was isolated by column chromatography on silica gel (petroleum ether: ethyl 

acetate = 9/1 - 1/1) to afford 17 (white solid, 16.5 mg, 55%, 95:5 e.r.). 
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Scheme S14. Preparation of 18 from 4a[8] 

 

In a 10 mL vial containing a magnetic stir bar, was added sulfonimidoyl chlorides 

14 (0.1 mmol) and 1,2-dichloroethane (2.0 mL). The mixture was cooled to -25 °C. 

Then the secondary amine (0.3 mmol, 3.0 equiv.) was added quickly at this temperature. 

After stirring at -25 °C for 12 h, the reaction mixture 18 was concentrated. The desired 

product was isolated by column chromatography on silica gel (petroleum ether: ethyl 

acetate = 5/1 - 0/1) to afford 18 (white solid, 21.3 mg, 71%, 95:5 e.r.). 

 

Scheme S15. Preparation of 19 from 4a[8] 

 

  In a 10 mL vial containing a magnetic stir bar, was added sulfonimidoyl chlorides 

14 (0.1 mmol) and 1,2-dichloroethane (2.0 mL). The mixture was cooled to -25 °C. 

Then the secondary amine (0.3 mmol, 3.0 equiv.) was added quickly at this temperature. 

After stirring at -25 °C for 12 h, the reaction mixture was concentrated. The desired 

product was isolated by column chromatography on silica gel (petroleum ether: ethyl 

acetate = 9/1 - 1/1) to afford 19 (white solid, 20.9 mg, 70%, 96:4 e.r.). 
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Scheme S16. Amplification of reaction 4a 

 

Under N2 atmosphere, to an oven-dried 10.0 mL screw cap vial charged with a 

magnetic stirring bar was added 1 (1.7 g, 1.1 equiv.), 3a (2.15 g, 1.0 equiv.) in CHCl3 

(100 mL) at r.t. for 2 h, before reaction with Cat. A (0.63 g, 0.02 mmol), DIPEA (6.8 

mL, 4.0 equiv.), (NH4)2SO4 (5.2 g, 4.0 equiv.) at 0 °C for 72 h. After concentration in 

vacuo, the crude residue was purified by column chromatography on silica gel 

(petroleum ether: ethyl acetate = 5/1~1/1) to afford the desired sulfinamide product 4a 

(white solid, 0.97 g, 74%, 97:3 e.r.).  
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2.5 Preliminary mechanistic studies  

Scheme S17. Isolation of mixed anhydride intermediate I under the catalytic conditions 

 

General procedure: Under nitrogen atmosphere, to a 10.0 mL dry Schlenk tube 

was added sodium p-toluenesulfinate (1a, 13.9 mg, 1.1 equiv.), 2-chloro-6-nitrobenzoyl 

chloride (3a, 20.0 mg, 1.0 equiv.) and CHCl3 (2.0 mL). The mixture was kept stirring 

at r.t. for 2 h, then the base DIPEA (63.3 µL, 4 equiv.) was added and stirred at 0 °C for 

30 min. A quick separation with preparative TLC (20 × 20 cm, Pentane: EA = 5:1, Rf = 

0.2) could readily afford a white solid, which was confirmed to be the mixed anhydride 

(±)-IA.  

2-Chloro-6-nitrobenzoic 4-methylbenzenesulfinic anhydride (±)-IA 

 
1H NMR (400 MHz, CDCl3) δ 8.19 (d, J = 8.3 Hz, 1H), 7.83 (dd, J = 15.2, 8.2 Hz, 3H), 

7.66 (t, J = 8.2 Hz, 1H), 7.37 (d, J = 8.1 Hz, 2H), 2.43 (s, 3H). 

HRMS (ESI, m/z): calculated for C14H10O5NSClNa+ [M+Na]+: 361.9860, found: 

361.9850, 363.9824. 
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HRMS of sulfinylammonium salt intermediate IIA 

 

 

 

 

 

HRMS of p-tolyl derived-sulfinylammonium salt intermediate (ESI, m/z): calculated 

for C27H31N2O3S
+ [M]+: 463.2050, found:463.2034. 

 

 

 

Scheme S18. Plausible mechanism 
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Built upon the preliminary mechanistic studies (Scheme S17), previous reports by 

us (Chem., 2024, 10, 1541 and J. Am. Chem. Soc. 2024, 146, 25350.) and others by Tan, 

Shibata/Toru, Miller/Ellman, Senanayake,[9-17] a dynamic kinetic resolution process 

was rationally proposed to explain the stereochemical outcome obtained in our 

developed reaction, as illustrated in Scheme S18. First, the mixed anhydride (±)-I in 

racemic version was readily obtained from the sulfinate 1 and acyl chloride 3a. Facile 

epimerization on the stereogenic sulfur center of anhydride (±)-I could be occurred 

under the assistance of benzoate anion. Chiral quinine catalyst Cat. A then underwent a 

stereoselective nucleophilic attack on the sulfur-center of the mixed anhydride I to form 

the key sulfinyl ammonium intermediate II. Subsequent S-N bond formation involving 

the approach of amine nucleophile from the back of S-N bond of intermediate II (via 

III) would afford the desired chiral product 4-5 and release the chiral catalyst A for the 

next catalytic cycle. An intermediate of II from catalyst addition of (R)-I was assumed 

to give rise to the product (S)-4-5 in high enantioselectivity, considering the notable 

steric repulsion between the aryl/alkyl moiety of the sulfinyl and the catalyst backbone 

in intermediate II’. 
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2.6 Determination of the absolute configuration  

(a) Stereochemistry determination of 4a via X-ray crystallographic analysis 

Experimental. Single white plate-shaped crystals of sulfinamide (S)-4a were 

recrystallized from slow diffusion of a dichloromethane solution. A suitable crystal with 

dimensions 0.48 × 0.35 × 0.1 mm3 was selected and the crystal was mounted on a mylar 

loop in perfluoroether oil on a STOE STADIVARI Cu diffractometer. The crystal was 

kept at a steady T = 150 K during data collection. CCDC 2288291 for (S)-4a contains 

the supplementary crystallographic data that can be obtained free of charge from The 

Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/cif. 

 

Compound (S)-4a 

Empirical formula C7H9NOS 

Formula weight 155.21 

Temperature/K 293(2) 

Crystal system orthorhombic 

Space group P212121 

a/Å 4.9512(6) 

b/Å 6.4395(8) 

c/Å 24.625(3) 

α/° 90 

β/° 90 

γ/° 90 

Volume/Å3 785.11(16) 

file:///D:/微信/WeChat%20Files/wxid_9awdo1hx956p22/FileStorage/File/2023-07/www.ccdc.cam.ac.uk/data%20request/cif


 

S21 

Z 4 

ρcalcg/cm3 1.313 

μ/mm-1 0.341 

F(000) 328.0 

Crystal size/mm3 0.48 × 0.35 × 0.1 

Radiation MoKα (λ = 0.71073) 

2Θ range for data collection/° 6.54 to 50.012 

Index ranges -5 ≤ h ≤ 5, -7 ≤ k ≤ 5, -29 ≤ l ≤ 26 

Reflections collected 3718 

Independent reflections 1374 [Rint = 0.1247, Rsigma = 0.0993] 

Data/restraints/parameters 1374/0/93 

Goodness-of-fit on F2 1.144 

Final R indexes [I>=2σ (I)] R1 = 0.0676, wR2 = 0.1703 

Final R indexes [all data] R1 = 0.0729, wR2 = 0.1735 

Largest diff. peak/hole / e Å-3 0.32/-0.37 

Flack parameter 0.1(3) 
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(b) Further determination of the absolute configuration by literature comparison 

4-Methylbenzenesulfinamide (4a) (R and S configurations are purchased through 

purchase) 

 

(R)-4-Methylbenzenesulfinamide (commercially available): 

[α]25
D = -102.523 (c = 0.3 in CHCl3); 

Chiralcel IA (i-PrOH/n-Hexane = 10/90, 1.0 mL/min, 254 nm, 25 °C), 9.1 min, 10.7 

min (major), 99:1 e.r. 

(S)-4-Methylbenzenesulfinamide (commercially available): 

[α]25
D = +87.054 (c = 0.3 in CHCl3); 

Chiralcel IA (i-PrOH/n-Hexane = 10/90, 1.0 mL/min, 254 nm, 25 °C), 9.0 min (major), 

10.9 min, 99:1 e.r. 

Optically enriched 4a prepared by our catalytic method: 

(S)-4-Methylbenzenesulfinamide: 

[α]25
D = +62.717 (c = 0.2 in CHCl3); 

Chiralcel IA (i-PrOH/n-Hexane = 10/90, 1.0 mL/min, 254 nm, 25 °C), 9.1 min (major), 

10.9 min, 97:3 e.r. 

Comparison of HPLC traces 

4-Methylbenzenesulfinamide 
4-Methylbenzenesulfinamide 

(prepared by our catalytic method) 

  



 

S23 

  

 

(R)-4-Methylbenzenesulfinamide (S)-4-Methylbenzenesulfinamide 

  

  

By comparing the optical rotation and HPLC trace, it can be inferred that the absolute 

configuration of 4a was (S). 

 

4-Chlorobenzenesulfinamide (4h) 

 

(S)-4-Chlorobenzenesulfinamide characterized by previous literature [9] 

Chiralcel IB (i-PrOH/n-Hexane = 20/80, 1.0 mL/min, 254 nm, 25 °C), 6.4 min, 7.7 min 

(major), 95:5 e.r. 

Optically enriched 4h prepared by our catalytic method: 

Chiralcel IB (i-PrOH/n-Hexane = 20/80, 1.0 mL/min, 254 nm, 25 °C), 8.0 min, 10.6 

min (major), 92:8 e.r. 

By comparing the optical rotation and HPLC trace, it can be inferred that the absolute  
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configuration of 4h was (S). 

 

4-Iodobenzenesulfinamide (4h) 

 

(S)-4-Iodobenzenesulfinamide characterized by previous literature [9] 

Chiralcel IB (i-PrOH/n-Hexane = 10/90, 1.0 mL/min, 254 nm, 25 °C), 7.8 min, 10.5 

min (major), 95:5 e.r. 

Optically enriched 4j prepared by our catalytic method: 

Chiralcel IB (i-PrOH/n-Hexane = 10/90, 1.0 mL/min, 254 nm, 25 °C), 6.6 min, 8.8 min 

(major), 95:5 e.r. 

By comparing the optical rotation and HPLC trace, it can be inferred that the absolute  

configuration of 4j was (S). 

(S)-4-Methyl-N-phenylbenzenesulfinamide (9) 

 

(S)-4-Methyl-N-phenylbenzenesulfinamide characterized by previous literature:[11] 

Chiralcel ID (i-PrOH/n-Hexane = 20/80, 1.0 mL/min, 254 nm, 25 °C), 11.4 min, 14.0 

min (major), 92:8 e.r. 

[α]25D = +217.7 (c = 0.5 in EtOAc). 

Optically enriched 9 prepared by our catalytic method: 

Chiralcel ID (i-PrOH/n-Hexane = 20/80, 1.0 mL/min, 254 nm, 25 °C), 13.1 min (major), 

15.9 min, 96:4 e.r. 

[α]25D = +97.253 (c = 0.2 in CHCl3). 

By comparing the optical rotation and HPLC trace, it can be inferred that the absolute  

configuration of 9 was (S). 
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3. Characterizations of chiral sulfinyl amide products 

3.1 Characterization of chiral sulfinamides 4-5   

(S)-4-Methylbenzenesulfinamide (4a) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4a, faint yellow solid (11.64 mg, 

75% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 114.4 – 115.7 ℃.  

1H NMR (400 MHz, CDCl3) δ 7.51 (d, J = 8.20 Hz, 2H), 7.19 (d, J = 7.80 Hz, 2H), 

4.60 (s, 2H), 2.32 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 142.4, 140.3, 128.5, 124.4, 20.3 ppm. 

HRMS (ESI, m/z): Calculated for C7H10NOS+ [M + H]+: 156.0478, found: 156.0480.  

[α]25
D = +37.717 (c = 0.2, in CHCl3). 

HPLC analysis: 97:3 e.r. (Chiralcel IA, 15:85 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 11.4 min, Rt (minor) = 12.8 min. 

** Reaction with quinidine catalyst, HPLC analysis: 5:95 e.r. (Chiralcel IA, 20:80 i-

PrOH/n Hexane, 1.0 mL/min), Rt (major) = 9.3 min, Rt (minor) = 11.2 min. 

 

15N-4a 

  

1H NMR (400 MHz, CDCl3) δ 7.57 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 4.26 

(s, 1H), 4.07 (s, 1H), 2.35 (s, 3H). 

HRMS (ESI, m/z): Calculated for C7H9
15NOS Na+ [M + Na]+:179.0267, found: 

179.0272.  

HPLC analysis: 97:3 e.r. (Chiralcel IA, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 6.7 min, Rt (minor) = 7.6 min. 
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(S)-Benzenesulfinamide (4b): 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4b, faint yellow solid (10.17 mg, 

72% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 107.8 – 109.2 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.88 – 7.59 (m, 2H), 7.51 – 7.38 (m, 3H), 4.47 (s, 2H). 

13C NMR (101 MHz, CDCl3) δ 146.5, 131.1, 128.9, 125.5 ppm. 

HRMS (ESI, m/z): Calculated for C6H7NOSNa+ [M + Na]+: 164.0141, found: 163.0155. 

[α]25
D = +18.689 (c = 0.2, in CHCl3). 

HPLC analysis: 95:5 e.r. (Chiralcel OJ-H , 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 11.4 min, Rt (major) = 14.5 min. 
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(S)-4-Isopropylbenzenesulfonamide (4c) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4c, faint yellow solid (13.9 mg, 

76% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 128.5 – 129.1 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.63 – 7.54 (m, 2H), 7.32 – 7.26 (m, 2H), 4.32 (s, 2H), 

2.90 (p, J = 6.9 Hz, 1H), 1.20 (d, J = 6.9 Hz, 6H). 

13C NMR (101 MHz, CDCl3) δ 152.4, 143.7, 127.1, 125.5, 34.1, 23.8 ppm. 

[α]25
D = +3.002 (c = 0.5, in CHCl3). 

HRMS (ESI, m/z): Calculated for C9H13NOSNa+ [M + Na]+: 206.0610, found: 

206.0607. 

HPLC analysis: 92:8 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 6.0 min, Rt (major) = 6.8 min. 

 

(S)-4-tert-Butylbenzenesulfonamide (4d) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4d, faint yellow solid (13.8 mg, 

70% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 114.5 – 116.0 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 8.54 – 6.96 (m, 4H), 6.18 (s, 2H), 1.30 (s, 9H). 

13C NMR (101 MHz, DMSO-d6) δ 153.5, 145.7, 126.0, 125.7, 35.0, 31.5 ppm. 

HRMS (ESI, m/z): Calculated for C10H15NOSNa+ [M + Na]+: 220.0767, found: 

220.0766.  

[α]25
D = +5.340 (c = 0.5, in CHCl3). 

HPLC analysis: 93:7 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 8.0 min, Rt (major) = 10.9 min. 
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(S)-[1,1'-Biphenyl]-4-sulfinamide (4e) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4e, faint yellow solid (15.4 mg, 

71% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 138.4 – 140.3 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.78 (dd, J = 8.2, 1.6 Hz, 2H), 7.70 – 7.64 (m, 4H), 

7.48 – 7.40 (m, 2H), 7.38 – 7.34 (m, 1H), 6.26 (s, 2H). 

13C NMR (101 MHz, DMSO-d6) δ 147.6, 142.5, 139.7, 129.5, 128.5, 127.4, 127.4, 

126.5 ppm. 

HRMS (ESI, m/z): Calculated for C12H11NOSNa+ [M + Na]+: 240.0454, found: 

240.0444.  

[α]25
D = +71.089 (c = 0.2, in CHCl3). 

HPLC analysis: 97:3 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 6.7 min, Rt (major) = 7.0 min. 

 

15N-4e 

  

1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H), 7.55 

(d, J = 7.7 Hz, 2H), 7.41 (t, J = 7.5 Hz, 2H), 7.34 (d, J = 7.3 Hz, 1H), 4.34 (s, 1H), 4.15 

(s, 1H). 

HRMS (ESI, m/z): Calculated for C12H11
15NOS Na+ [M + Na]+: 241.0424, found: 

241.0417.  

HPLC analysis: 97:3 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 5.3 min, Rt (major) = 5.9 min. 
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(S)-4-Methoxybenzenesulfinamide (4f) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4f, faint yellow solid (12.7 mg, 

74% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 136.7 – 137.2 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 8.08 – 7.44 (m, 2H), 7.30 – 6.78 (m, 2H), 6.13 (s, 

2H), 3.80 (s, 3H).  

13C NMR (101 MHz, DMSO-d6) δ 161.3, 140.1, 127.5, 114.5, 55.9 ppm. 

HRMS (ESI, m/z): Calculated for C7H9NOSNa+ [M + Na]+: 194.0246, found: 

194.02036.  

[α]25
D = +20.692 (c = 0.5, in CHCl3). 

HPLC analysis: 93:7 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 12.6 min, Rt (minor) = 14.6 min. 
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(S)-4-Fluorobenzenesulfinamide (4g) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4g, faint yellow solid (12.9 mg, 

81% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 120.1 – 122.4 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.84 – 7.55 (m, 2H), 7.41 – 7.27 (m, 2H), 6.31 (s, 

2H). 

13C NMR (101 MHz, DMSO-d6) δ 163.7 (d, J = 247.2 Hz), 144.6 (d, J = 2.9 Hz), 128.4 

(d, J = 9.0 Hz), 116.1 (d, J = 22.3 Hz) ppm. 

19F NMR (377 MHz, DMSO-d6) δ -111.4 ppm. 

HRMS (ESI, m/z): Calculated for C6H7FNOS+ [M + H]+: 160.0227, found: 160.0223.  

[α]25
D = +14.352 (c = 0.5, in CHCl3). 

HPLC analysis: 95:5 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 7.8 min, Rt (major) = 9.2 min. 

 

(S)-4-Chlorobenzenesulfinamide (4h) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4h, faint yellow solid (13.7 mg, 

78% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 122.4 – 123.7 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.68 – 7.63 (m, 2H), 7.62 – 7.55 (m, 2H), 6.36 (s, 

2H). 

13C NMR (101 MHz, DMSO-d6) δ 147.6, 135.6, 129.1, 127.9 ppm. 

HRMS (ESI, m/z): Calculated for C6H6ClNOSNa+ [M + Na]+: 197.9751, found: 

197.9744.  

[α]25
D = +27.744 (c = 0.5, in CHCl3). 
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HPLC analysis: 92:8 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 8.0 min, Rt (major) = 10.6 min. 

 

(S)-4-Bromobenzenesulfinamide (4i) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4i, faint yellow solid (16.1 mg, 

73% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 130.5 – 132.4 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.78 – 7.68 (m, 2H), 7.64 – 7.54 (m, 2H), 6.36 (s, 

2H). 

13C NMR (101 MHz, DMSO-d6) δ 148.1, 132.1, 128.1, 124.4 ppm. 

HRMS (ESI, m/z): Calculated for C6H6BrNOSNa+ [M + Na]+: 241.9246, found: 

241.9257.  

[α]25
D = +28.034 (c = 0.5, in CHCl3). 

HPLC analysis: 94:6 e.r. (Chiralcel IA, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 6.4 min, Rt (minor) = 7.6 min. 

 

(S)-4-Iodobenzenesulfinamide (4j) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4j, faint yellow solid (21.9 mg, 

82% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 140.1 – 141.7 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 8.10 – 7.72 (m, 2H), 7.59 – 7.22 (m, 2H), 6.32 (s, 

2H). 

13C NMR (101 MHz, DMSO-d6) δ 148.6, 137.9, 128.0, 98.0 ppm. 

HRMS (ESI, m/z): Calculated for C6H7INOS+ [M + H]+: 267.9288, found: 267.9287.  

[α]25
D = +17.343 (c = 0.2, in CHCl3). 
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HPLC analysis: 95:5 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 7.0 min, Rt (major) = 8.8 min. 

 

15N-4j 

  

1H NMR (400 MHz, CDCl3) δ 8.05 – 8.00 (m, 2H), 7.71 – 7.62 (m, 2H), 4.31 (s, 1H), 

4.13 (s, 1H). 

HRMS (ESI, m/z): Calculated for C6H6I
15NOS Na+ [M + Na]+: 290.9077, found: 

290.9075.  

HPLC analysis: 95:5 e.r. (Chiralcel IA, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 11.8 min, Rt (minor) = 13.7 min.  
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(S)-4-Trifluoromethylbenzenesulfonamide (4k) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4k, faint yellow solid (13.6 mg, 

65% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 125.4 – 126.7 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.82 (d, J = 8.2 Hz, 2H), 7.71 (d, J = 8.2 Hz, 2H), 4.42 

(s, 2H). 

13C NMR (101 MHz, CDCl3) δ 150.4, 133.2 (d, J = 32.6 Hz), 126.3, 126.0 (q, J = 3.7 

Hz), 124.9, 122.2 ppm. 

19F NMR (377 MHz, DMSO-d6) δ -61.2 ppm. 

HRMS (ESI, m/z): Calculated for C7H7F3NOS+ [M + H]+: 208.0049, found: 208.0047. 

[α]25
D = +5.006 (c = 0.5, in CHCl3).  

HPLC analysis: 89:11 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 7.0 min, Rt (major) = 10.3 min. 

 

 

(S)-4-Methylbenzenesulfonamide (4l) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4l, faint yellow solid (9.6 mg, 

62% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 115.4 – 116.3 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.50 – 7.40 (m, 1H), 7.30 (t, J = 7.6 Hz, 1H), 7.24 – 

7.16 (m, 1H), 4.42 (s, 2H), 2.34 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 146.3, 139.0, 131.8, 128.8, 125.7, 122.5, 21.4 ppm. 

[α]25
D = +8.502 (c = 0.5, in CHCl3). 

HRMS (ESI, m/z): Calculated for C7H9NOSNa+ [M + Na]+: 178.0297, found: 178.0295. 

HPLC analysis: 96:4 e.r. (Chiralcel OJ-H, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 
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(minor) = 5.6 min, Rt (major) = 6.6 min. 

 

(S)-3-Chlorobenzenesulfonamide (4m) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4m, faint yellow solid (10.5 mg, 

60% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 127.5 – 128.1 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.64 (q, J = 1.5 Hz, 1H), 7.62 – 7.52 (m, 3H), 6.42 

(s, 2H). 

13C NMR (101 MHz, DMSO-d6) δ 151.0, 133.9, 131.1, 130.7, 125.5, 124.8 ppm. 

HRMS (ESI, m/z): Calculated for C6H7ClNOS+ [M + H]+: 175.9931, found: 175.9931.  

[α]25
D = +3.002 (c = 0.5, in CHCl3). 

HPLC analysis: 88:12 e.r. (Chiralcel OJ-H , 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 10.7 min, Rt (major) = 12.1 min. 

 

(S)-2-Methylbenzenesulfonamide (4n) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4n, faint yellow solid (8.8 mg, 

57% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 117.4 – 118.6 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.98 – 7.86 (m, 1H), 7.32 (dd, J = 5.7, 3.4 Hz, 2H), 7.14 

(dd, J = 5.45, 3.4 Hz, 1H), 4.20 (s, 2H), 2.38 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 144.3, 135.9, 131.1, 130.9, 126.6, 122.8, 18.6 ppm. 

HRMS (ESI, m/z): Calculated for C7H9NOSNa+ [M + Na]+: 178.0297, found: 178.0285. 

[α]25
D = +34.042 (c = 0.2, in CHCl3). 

HPLC analysis: 94:6 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 5.1 min, Rt (major) = 5.6 min. 
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(S)-2-Methoxybenzenesulfinamide (4o) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4o, faint yellow solid (10.8 mg, 

63% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 127.0 – 128.2 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.80 (dd, J = 7.6, 1.6 Hz, 1H), 7.40 (ddd, J = 8.8, 7.4, 

1.8 Hz, 1H), 7.10 – 6.98 (m, 1H), 6.90 (d, J = 8.2 Hz, 1H), 4.28 (s, 2H), 3.86 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 156.2, 134.3, 132.9, 125.0, 121.1, 111.6, 56.0 ppm. 

HRMS (ESI, m/z): Calculated for C7H9NOSNa+ [M + Na]+: 194.0246, found: 194.0242. 

[α]25
D = +5.673 (c = 0.5, in CHCl3). 

HPLC analysis: 90:10 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 7.7 min, Rt (major) = 8.3 min. 

 

(S)-2-Fluorobenzenesulfonamide(4p) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4p, faint yellow solid (8.1 mg, 

51% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 124.1 – 125.4 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.81 (td, J = 7.4, 1.8 Hz, 1H), 7.42 (tdd, J = 7.2, 5.0, 1.8 

Hz, 1H), 7.24 (td, J = 7.6, 1.1 Hz, 1H), 7.05 (ddd, J = 9.4, 8.2, 1.1 Hz, 1H), 4.56 (s, 

2H). 

13C NMR (101 MHz, CDCl3) δ 160.0, 157.5, 133.7 (d, J = 15.3 Hz), 133.4 (d, J = 7.8 

Hz), 126.1 – 123.1 (m), 116.3 (d, J = 20.5 Hz) ppm. 

19F NMR (377 MHz, CDCl3) δ -113.4 ppm. 

HRMS (ESI, m/z): Calculated for C6H6FNOSNa+ [M + Na]+: 182.0046, found: 

182.0050. 

[α]25
D = +10.678 (c = 0.5, in CHCl3). 
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HPLC analysis: 98:2 e.r. (Chiralcel OJ-H, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 14.3 min, Rt (major) = 18.0 min. 

 

(S)-2,5-Dimethoxybenzenesulfonamide (4q) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4q, faint yellow solid (10.1 mg, 

50% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 131.0 – 131.8 ℃.. 

1H NMR (400 MHz, CDCl3) δ 7.36 (d, J = 3.1 Hz, 1H), 6.92 (dd, J = 8.8, 3.0 Hz, 1H), 

6.84 (d, J = 8.9 Hz, 1H), 4.30 (s, 2H), 3.80 (s, 3H), 3.74 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 154.1, 150.2, 135.0, 118.9, 113.2, 109.1, 56.6, 56.0 

ppm. 

HRMS (ESI, m/z): Calculated for C8H11NO3SNa+ [M + Na]+: 224.0352, found: 

224.0352. 

[α]25
D = +13.669 (c = 0.5, in CHCl3). 

HPLC analysis: 86:14 e.r. (Chiralcel IB, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 22.1 min, Rt (major) = 25.4 min. 

 

(S)-2,4,6-Trimethylbenzenesulfinamide (4r) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4r, faint yellow solid (9.5 mg, 

52% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 110.2 – 112.1 ℃. 

1H NMR (400 MHz, CDCl3) δ 6.78 (s, 2H), 2.52 (s, 6H), 2.20 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 140.8, 138.9, 136.3, 130.9, 21.0, 19.2 ppm. 

HRMS (ESI, m/z): Calculated for C9H13NOSNa+ [M + Na]+: 206.0610, found: 

206.0611. 
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[α]25
D = +10.013 (c = 0.5, in CHCl3). 

HPLC analysis: 93:7 e.r. (Chiralcel OJ-H, 30:70 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 8.8 min, Rt (major) = 14.0 min. 

 

(S)-Naphthalene-1-sulfinamide (4s) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4s, faint yellow solid (14.3 mg, 

75% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 125.5 – 127.1 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 8.23 (dd, J = 7.4, 2.0 Hz, 1H), 8.14 – 8.02 (m, 3H), 

7.68 (t, J = 7.7 Hz, 1H), 7.62 (tt, J = 7.0, 5.3 Hz, 2H), 6.28 (s, 2H). 

13C NMR (101 MHz, DMSO-d6) δ 143.6, 133.8, 131.4, 129.1 (d, J = 4.7 Hz), 127.2, 

126.9, 125.6, 123.6, 122.7 ppm. 

HRMS (ESI, m/z): Calculated for C10H9NOSNa+ [M + Na]+: 214.0297, found: 

214.0290. 

[α]25
D = +8.342 (c = 0.5, in CHCl3). 

HPLC analysis: 99:1 e.r. (Chiralcel IB, 90:10 i-PrOH/n-Hexane, 1 mL/min), Rt (major) 

= 11.4 min, Rt (minor) = 12.0 min. 

 

(S)-Naphthalene-2-sulfinamide(4t) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4t, faint yellow solid (14.9 mg, 

78% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 120.8 – 121.4 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 8.28 (d, J = 1.7 Hz, 1H), 8.15 – 7.98 (m, 3H), 7.73 

(dd, J = 8.5, 1.8 Hz, 1H), 7.69 – 7.58 (m, 2H), 6.38 (s, 2H). 

13C NMR (101 MHz, DMSO-d6) δ 146.0, 134.1, 132.7, 129.0 (d, J = 9.6 Hz), 128.2, 
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128.0, 127.5, 125.5, 122.9 ppm. 

[α]25
D = +10.011 (c = 0.5, in CHCl3). 

HRMS (ESI, m/z): Calculated for C10H9NOSNa+ [M + Na]+: 214.0297, found: 

214.0288. 

HPLC analysis: 98:2 e.r. (Chiralcel IB, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 10.9 min, Rt (minor) = 12.8 min. 

 

15N-4t 

  

1H NMR (400 MHz, CDCl3) δ 8.28 (s, 1H), 7.90 (dd, J = 8.8, 5.8 Hz, 2H), 7.84 (d, J = 

6.5 Hz, 1H), 7.64 (dd, J = 8.6, 1.8 Hz, 1H), 7.55 – 7.50 (m, 2H), 4.36 (s, 1H), 4.17 (s, 

1H). 

HRMS (ESI, m/z): Calculated for C10H9
15NOS Na+ [M + Na]+: 215.0267, found: 

215.0264. 

HPLC analysis: 97:3 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 12.6 min, Rt (minor) = 17.4 min. 
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(S)-2,3-Dihydrobenzofuran-5-sulfonamide (4u) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4u, faint yellow solid (12.3 mg, 

67% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 110.4 – 112.5 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.49 (t, J = 1.6 Hz, 1H), 7.36 (dd, J = 8.2, 2.0 Hz, 

1H), 6.86 (d, J = 8.2 Hz, 1H), 6.08 (s, 2H), 4.58 (t, J = 8.8 Hz, 2H), 3.22 (t, J = 8.8 Hz, 

2H). 

13C NMR (101 MHz, DMSO-d6) δ 162.0, 140.1, 128.6, 126.2, 122.8, 109.2, 72.2, 29.2 

ppm. 

HRMS (ESI, m/z): Calculated for C8H9NO2SNa+ [M + Na]+: 206.0246, found: 

206.0246. 

[α]25
D = +16.021 (c = 0.2, in CHCl3). 

HPLC analysis: 99:1 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 14.2 min, Rt (minor) = 16.3 min. 

 

(S)-2-Thienesulfonamide (4v) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4v, faint yellow solid (9.9 mg, 

67% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 92.5 – 93.7 ℃. 

1H NMR (400 MHz, DMSO-d6) δ 7.83 (dd, J = 5.0, 1.4 Hz, 1H), 7.32 (dd, J = 3.6, 1.4 

Hz, 1H), 7.25 – 7.13 (m, 1H), 6.60 (s, 2H). 

13C NMR (101 MHz, DMSO-d6) δ 151.7, 131.6, 129.3, 128.4 ppm. 

HRMS (ESI, m/z): Calculated for C4H5NOSNa+ [M + Na]+: 169.9722, found: 169.9722. 

[α]25
D = +9.010 (c = 0.5, in CHCl3). 

HPLC analysis: 97:3 e.r. (Chiralcel IB, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 
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(minor) = 14.6 min, Rt (major) = 15.9 min. 

 

(S)-5-Methylthiophene sulfonamide (4w) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4w, faint yellow solid (10.5 mg, 

65% yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1); m.p. 105.6 – 106.3 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.36 – 7.17 (m, 1H), 6.79 (dq, J = 3.4, 1.1 Hz, 1H), 4.52 

(s, 2H), 2.53 (d, J = 1.1 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 146.7, 145.4, 129.9, 126.3, 15.7 ppm. 

HRMS (ESI, m/z): Calculated for C5H7NOSNa+ [M + Na]+: 183.9952, found: 183.9959. 

[α]25
D = +7.669 (c = 0.5, in CHCl3). 

HPLC analysis: 98:2 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 9.9 min, Rt (minor) = 11.8 min. 

 

(S)-Cyclohexylsulfonamide (4x) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 3x, colorless oil (9.0 mg, 61% 

yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 4.04 (s, 2H), 2.48 (tt, J = 11.3, 3.7 Hz, 1H), 2.10 – 1.99 

(m, 2H), 1.88 (tt, J = 11.5, 3.0 Hz, 2H), 1.70 (dt, J = 10.7, 3.9 Hz, 1H), 1.50 – 1.26 (m, 

5H). 

13C NMR (101 MHz, CDCl3) δ 63.5, 25.7 (d, J = 17.4 Hz), 25.3, 25.1 (d, J = 3.0 Hz) 

ppm. 
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HRMS (ESI, m/z): Calculated for C6H13NOSNa+ [M + Na]+: 170.0610, found: 

170.0612. 

[α]25
D = +17.424 (c = 0.5, in CHCl3). 

HPLC analysis: 94:6 e.r. (Chiralcel IA, 5:95 i-PrOH/n-Hexane, 1.0 mL/min), Rt (major) 

= 14.2 min, Rt (minor) = 16.5 min. 

 

(S)-2-Phenyl-ethanesulfonamide (4y) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 4y, colorless oil (10.5 mg, 62% 

yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.29 – 7.21 (m, 2H), 7.20 – 7.12 (m, 3H), 4.17 (s, 2H), 

3.11 – 2.47 (m, 4H). 

13C NMR (101 MHz, DMSO-d6) δ 141.5, 128.8, 128.7, 126.3, 53.5, 32.0 ppm. 

HRMS (ESI, m/z): Calculated for C8H11NOSNa+ [M + Na]+: 192.0454, found: 

192.0455. 

[α]25
D = +6.924 (c = 0.5, in CHCl3). 

HPLC analysis: 92:8 e.r. (Chiralcel IB, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 6.9 min, Rt (major) = 8.8 min. 

 

(S)-4-(5-Methyl-3-phenylisoxazol-4-yl) benzenesulfinamide (5a) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 5a, colorless oil (21.3 mg, 57% 

yield); Rf 0.3 (Petroleum ether / Ethyl acetate = 1:1). 
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1H NMR (400 MHz, CDCl3) δ 7.76 – 7.62 (m, 2H), 7.38 – 7.29 (m, 3H), 7.29 – 7.22 

(m, 4H), 4.39 (s, 2H), 2.40 (d, J = 1.5 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 167.1, 161.2, 145.7, 133.6, 130.2, 129.6, 128.7, 128.5, 

126.0, 114.8, 11.7 ppm. 

HRMS (ESI, m/z): Calculated for C16H14N2O2SNa+ [M + Na]+: 321.0703, found: 

321.0701. 

[α]25
D = +7.175 (c = 0.5, in CHCl3). 

HPLC analysis: 99:1 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 16.8 min, Rt (minor) = 18.9 min. 

 

(S)-4-(5-(p-tolyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfinamide (5b) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 5b, colorless oil (22.5 mg, 51% 

yield); Rf 0.3 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.76 – 7.58 (m, 2H), 7.50 – 7.32 (m, 2H), 7.14 – 6.95 

(m, 4H), 6.66 (s, 1H), 4.33 (s, 2H), 2.30 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 146.2, 145.1, 144.0, 141.6, 139.6, 129.7, 128.7, 126.6, 

125.9, 125.6, 106.0, 21.3 ppm. 

19F NMR (377 MHz, CDCl3) δ -62.4 ppm. 

HRMS (ESI, m/z): Calculated for C17H13F3N3OSNa+ [M + Na]+: 387.0646, found: 

387.0631. 

[α]25
D = +15.373 (c = 0.5, in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel IA, 90:10 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) =13.9 min, Rt (minor) = 16.3 min. 

 

(S)-(4-(3-(Difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-yl) phenyl) 

(methylidyne) (λ1-oxidaneyl)- λ6-sulfanamine (5c) 
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Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 3:1) yielded the title compound 5c, colorless oil (29.2 mg, 64% 

yield); Rf 0.25 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.78 – 7.64 (m, 2H), 7.46 – 7.30 (m, 2H), 6.92 – 6.80 

(m, 3H), 6.74 – 6.50 (m, 2H), 4.38 (s, 2H), 3.84 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 151.7, 149.3, 147.2 – 146.2 (m), 144.5, 142.1, 140.0, 

125.2, 124.3 – 123.1 (m), 120.4 (d, J = 7.2 Hz), 115.1 (d, J = 20.1 Hz), 113.1 – 111.4 

(m), 109.5, 107.2, 103.9, 54.7 ppm. 

19F NMR (377 MHz, CDCl3) δ -112.2, -133.5 ppm. 

HRMS (ESI, m/z): Calculated for C17H15F3N3O2S
+ [M + H]+: 382.0832, found: 

382.0829. 

[α]25
D = +9.223 (c = 0.5, in CHCl3). 

HPLC analysis: 97:3 e.r. (Chiralcel IA, 15:85 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 8.4 min, Rt (minor) = 9.8 min. 

 

(S)-N-Butyl-4-methyl Benzenesulfinamide (6) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 1:1) yielded the title compound 6, brown oil (13.7 mg, 78% yield); 

Rf 0.5 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.62 – 7.40 (m, 2H), 7.38 – 7.10 (m, 2H), 3.92 (t, J = 

6.2 Hz, 1H), 3.04 (dtd, J = 12.4, 7.1, 5.4 Hz, 1H), 2.75 (dq, J = 12.4, 7.0 Hz, 1H), 2.34 

(s, 3H), 1.42 (p, J = 7.0 Hz, 2H), 1.30 – 1.20 (m, 2H), 0.80 (t, J = 7.3 Hz, 3H). 
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13C NMR (101 MHz, CDCl3) δ 141.3, 141.2, 129.5, 125.9, 40.9, 32.6, 21.3, 19.1, 13.7 

ppm. 

HRMS (ESI, m/z): Calculated for C11H17NOSNa+ [M + Na]+: 234.0923, found: 

234.0919. 

[α]25
D = +8.928 (c = 0.4 in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel OD-H, 5:95 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 13.2 min, Rt (major) = 15.9 min. 

 

(S)-N-Cyclopentyl-4-methylbenzenylsulfinamide (7) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 1:1) yielded the title compound 7, colorless oil (13.9 mg, 75% 

yield); Rf 0.5 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.64 – 7.32 (m, 2H), 7.34 – 7.10 (m, 2H), 3.88 (d, J = 

6.2 Hz, 1H), 3.66 (h, J = 6.4 Hz, 1H), 2.34 (s, 3H), 2.02 – 1.84 (m, 1H), 1.82 – 1.68 (m, 

1H), 1.66 – 1.54 (m, 3H), 1.54 – 1.38 (m, 2H), 1.38 – 1.28 (m, 1H). 

13C NMR (101 MHz, CDCl3) δ 142.2, 141.1, 129.5, 125.8, 55.0, 34.7, 34.2, 23.41, 

23.36, 21.3 ppm. 

HRMS (ESI, m/z): Calculated for C12H17NOSNa+ [M + Na]+: 246.0923, found: 

246.0922. 

[α]25
D = +43.557 (c = 0.2 in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel OD-H, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 6.0 min, Rt (major) = 6.9 min. 

 

(S)-N-(3,7-Dimethyloct-6-en-1-yl)-4-methylbenzenesulfinamide (8) 
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Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 1:1) yielded the title compound 8, brown oily (16.1 mg, 66% 

yield); Rf 0.5 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.58 (d, J = 7.9 Hz, 2H), 7.30 (d, J = 7.9 Hz, 2H), 5.05 

(t, J = 7.2 Hz, 1H), 3.91 (t, J = 6.2 Hz, 1H), 3.16 (ddt, J = 11.6, 8.7, 5.4 Hz, 1H), 2.81 

(ddt, J = 12.9, 8.6, 6.5 Hz, 1H), 2.41 (s, 3H), 1.93 (hept, J = 7.5 Hz, 2H), 1.67 (s, 3H), 

1.58 (s, 3H), 1.55 – 1.40 (m, 2H), 1.34 (dtd, J = 14.2, 7.6, 6.8, 2.6 Hz, 2H), 1.12 (ddt, J 

= 13.5, 9.2, 7.0 Hz, 1H), 0.94 – 0.84 (m, 1H), 0.81 (d, J = 6.4 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 141.3, 141.2, 131.4, 129.5, 125.9, 124.6, 39.1, 37.6, 

36.9, 30.1, 25.7, 25.3, 21.3, 19.3, 17.7 ppm. 

HRMS (ESI, m/z): Calculated for C17H27NOSNa+ [M + Na]+: 316.1706, found: 

316.1693. 

[α]25
D = +3.338 (c = 0.4 in CHCl3). 

HPLC analysis: 97:3 e.r. (Chiralcel OD-H, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 8.1 min, Rt (major) = 11.6 min. 

 

(S)-4-Methyl-N-phenylbenzenesulfinamide (9) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 5:1) yielded the title compound 9, faint white solid (16.9 mg, 73% 

yield); Rf 0.4 (Petroleum ether / Ethyl acetate = 5:1); m.p. 100.4 – 103.2 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.70 – 7.57 (m, 2H), 7.35 – 7.19 (m, 4H), 7.12 – 6.97 

(m, 3H), 6.42 (s, 1H), 2.41 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 141.9, 141.5 (d, J = 2.6 Hz), 140.8, 129.8, 129.5, 125.54, 

123.5, 118.8, 21.4 ppm. 

HRMS (ESI, m/z): Calculated for C13H14NOS+ [M + H]+: 232.0791, found: 232.0793. 

[α]25
D = +97.253 (c = 0.2 in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel ID, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 13.2 min, Rt (major) = 15.9 min. 



 

S46 

(S)-N-(p-Tolylsulfinyl) methacrylamide (10) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 1:1) yielded the title compound 10, colorless oil (15.6 mg, 70% 

yield); Rf 0.4 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 8.06 (s, 1H), 7.65 – 7.58 (m, 2H), 7.35 (d, J = 8.0 Hz, 

2H), 5.76 (d, J = 1.1 Hz, 1H), 5.56 (q, J = 1.6 Hz, 1H), 2.44 (s, 3H), 1.97 (t, J = 1.3 Hz, 

3H). 

13C NMR (101 MHz, CDCl3) δ 136.5, 130.2, 129.4, 128.3, 127.6, 124.59, 21.7, 21.5. 

HRMS (ESI, m/z): Calculated for C11H13NO2SNa+ [M + Na]+: 246.0559, found: 

246.0556. 

[α]25
D = +11.680 (c = 0.5 in CHCl3). 

HPLC analysis: 93:7 e.r. (Chiralcel ID, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 13.9 min, Rt (major) = 23.8 min. 

 

(R)-N-[(S)-2,2-Dimethyl-1-phenylpropionate methyl ester]-4-methylbenzene-

sulfin-amide (11) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 1:1) yielded the title compound 11, colorless oil (34.6 mg, 80% 

yield, 6:1 d.r. (determined by HPLC)); Rf 0.5 (Petroleum ether / Ethyl acetate = 1:1). 

1H NMR (400 MHz, CDCl3) δ 7.30 – 7.24 (m, 2H), 7.11 – 7.01 (m, 3H), 6.96 (d, J = 

7.9 Hz, 2H), 6.86 – 6.80 (m, 2H), 5.45 (d, J = 7.7 Hz, 1H), 4.29 (d, J = 7.7 Hz, 1H), 

3.62 (s, 3H), 2.22 (s, 3H), 1.21 (s, 3H), 1.08 (d, J = 17.3 Hz, 1H), 1.00 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 176.9, 141.0, 140.9, 139.7, 129.0, 127.9, 127.70, 127.2, 

125.9, 62.8, 52.1, 47.2, 24.8, 21.4, 21.2 ppm. 
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HRMS (ESI, m/z): Calculated for C19H23NO3SNa+ [M + Na]+: 368.1291, found: 

368.1280. 

[α]25
D = 20.511 (c = 0.2, in CHCl3). 

HPLC analysis: 93:7 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 8.5 min, Rt (minor) = 10.8 min. 

 

(S)-N-(2-(Diphenylphosphaneyl) benzyl)-4-methylbenzenesulfinamide (12) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 5:1) yielded the title compound 12, yellow solid (53.0 mg, 53% 

yield); Rf 0.7 (Petroleum ether / Ethyl acetate = 5:1); m.p. 115.3 – 117.5 ℃. 

1H NMR (400 MHz, CDCl3) δ 9.38 (d, J = 5.2 Hz, 1H), 7.94 (ddd, J = 7.6, 3.8, 1.4 Hz, 

1H), 7.30 (tddd, J = 14.1, 8.2, 7.0, 3.0 Hz, 14H), 7.14 (d, J = 8.0 Hz, 2H), 6.94 (ddd, J 

= 7.6, 4.2, 1.4 Hz, 1H), 2.34 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 159.7, 159.5, 141.7, 141.4, 140.2, 140.0, 137.3, 137.2, 

136.8 – 136.4 (m), 136.1 (d, J = 9.8 Hz), 134.4, 134.2 (d, J = 3.6 Hz), 133.9 (d, J = 4.8 

Hz), 131.8, 129.9 (d, J = 4.0 Hz), 129.7, 129.0 – 128.9 (m), 128.7 (dd, J = 7.2, 1.7 Hz), 

124.8, 21.5 ppm. 

31P NMR (162 MHz, CDCl3) δ -13.3 ppm. 

HRMS (ESI, m/z): Calculated for C26H22NOPSNa+ [M + Na]+: 450.1052, found: 

450.1048. 

[α]25
D = +81.511 (c = 0.5 in CHCl3). 

HPLC analysis: 94:6 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 7.0 min, Rt (major) = 9.0 min. 

 

(S)-N-((S)-1-(2-(diphenylphosphaneyl) phenyl) tert-butyl)-4-methylbenzenesulfin 

Amide (13) 



 

S48 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 5:1) yielded the title compound 13, a white solid. (37.1 mg, 70% 

yield, >20:1 d.r. (determinedby1H NMR)); Rf 0.5 (Petroleum ether / Ethyl acetate = 5:1); 

m.p. 88.3 – 90.5 ℃. 

1H NMR (400 MHz, CDCl3) δ 7.51 – 7.30 (m, 8H), 7.25 – 7.09 (m, 10H), 5.64 (dd, J 

= 11.1, 4.7 Hz, 1H), 4.28 (d, J = 4.9 Hz, 1H), 2.32 (s, 3H), 0.86 (s, 9H). 

13C NMR (101 MHz, CDCl3) δ 146.6, 146.4, 143.2, 141.1, 138.4, 138.3, 137.56 (d, J 

= 14.0 Hz), 136.7 (d, J = 11.7 Hz), 135.8, 133.8, 133.6 (d, J = 6.5 Hz), 133.4, 129.4, 

128.8, 128.6 (d, J = 4.9 Hz), 128.5 – 128.3 (m), 127.4, 125.5, 63.0, 62.7, 36.1, 29.7, 

27.2 (d, J = 2.8 Hz), 21.4 ppm. 

31P NMR (162 MHz, CDCl3) δ -19.0 ppm. 

HRMS (ESI, m/z): Calculated for C30H32NOPSNa+ [M + Na]+: 508.1834, found: 

508.1844.  

[α]25
D = +41.389 (c = 0.2 in CHCl3). 

 

(S)-N-Benzoyl-1-methyl-(p-tolyl)-oxidanesulfinimidic chloride (14) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 10:1) yielded the title compound 14, white solid (0.18 g, 60% 

yield).; Rf 0.7 (Petroleum ether / Ethyl acetate = 10:1); m.p. 97.3 – 100.0 ℃. 

1H NMR (400 MHz, CDCl3) δ 8.13 (ddd, J = 11.6, 7.4, 1.6 Hz, 4H), 7.62 ‘– 7.52 (m, 

1H), 7.52 – 7.40 (m, 4H), 2.50 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.0, 147.0, 140.1, 134.2, 133.4, 130.4, 129.78, 128.4, 

127.2, 21.9 ppm. 

HRMS (ESI, m/z): Calculated for C14H12ClNO2SNa+ [M + Na]+: 316.0169, found: 

316.0170. 
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[α]25
D = -44.356 (c = 0.2 in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel IA, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 13.6 min, Rt (minor) = 16.9 min. 

 

(S)-4-Nitrophenyl N-benzoyl-4-methylbenzenesulfonimidate (15) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 10:1) yielded the title compound 15, faint yellow solid (45 mg, 

90% yield); Rf 0.5 (Petroleum ether / Ethyl acetate = 10:1); m.p. 131.5 – 133.3 ℃. 

1H NMR (400 MHz, CDCl3) δ 8.23 – 8.16 (m, 2H), 8.15 – 8.10 (m, 2H), 8.03 – 7.91 

(m, 2H), 7.63 – 7.50 (m, 1H), 7.42 (dt, J = 7.8, 3.6 Hz, 4H), 7.36 – 7.28 (m, 2H), 2.49 

(s, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.6, 153.9, 146.6, 146.3, 134.7, 132.9, 130.3, 129.8, 

128.3, 128.2, 125.4, 123.8, 21.8 ppm. 

HRMS (ESI, m/z): Calculated for C20H16N2O5SNa+ [M + Na]+: 419.0672, found: 

419.0672. 

[α]25
D = +7.288 (c = 0.2 in CHCl3). 

HPLC analysis: 93:7 e.r. (Chiralcel IB, 10:90 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 16.8 min, Rt (minor) = 18.9 min. 

 

(S)-Phenyl N-benzoyl-4-methylbenzenesulfonimidate (16) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 10:1) yielded the title compound 16, colorless oil (19.5 mg, 65% 

yield); Rf 0.5 (Petroleum ether / Ethyl acetate = 10:1). 
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1H NMR (400 MHz, CDCl3) δ 8.10 – 7.99 (m, 2H), 7.89 – 7.82 (m, 2H), 7.50 – 7.39 

(m, 1H), 7.38 – 7.25 (m, 4H), 7.25 – 7.14 (m, 3H), 7.09 – 6.99 (m, 2H), 2.37 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ 171.9, 149.3, 145.8, 135.3, 133.2, 132.5, 129.94, 129.7, 

128.3, 128.1, 127.4, 122.9, 21.8 ppm. 

HRMS (ESI, m/z): Calculated for C20H17NO3SNa+ [M + Na]+: 374.0821, found: 

374.0828. 

[α]25
D = +6.557 (c = 0.2 in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel IA, 20:80 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 9.1 min, Rt (major) = 11.2 min. 

 

(S)-4-Nitrophenyl N-benzoyl-4-methylbenzenesulfonimidate (17) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 5:1) yielded the title compound 17, colorless oil (16.5 mg, 55% 

yield); Rf 0.3 (Petroleum ether / Ethyl acetate = 5:1). 

1H NMR (400 MHz, CDCl3) δ 8.20 – 8.13 (m, 2H), 7.96 – 7.89 (m, 2H), 7.88 – 7.80 

(m, 2H), 7.58 – 7.49 (m, 1H), 7.42 (dd, J = 8.4, 7.0 Hz, 2H), 7.25 (d, J = 8.3 Hz, 2H), 

7.23 – 7.15 (m, 2H), 4.32 (q, J = 7.1 Hz, 2H), 2.37 (s, 3H), 1.35 (t, J = 7.1 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 172.8, 165.9, 145.0, 140.4, 136.0, 135.1, 132.8, 131.2, 

130.1, 129.7, 128.2, 127.2, 126.8, 119.9, 61.0, 21.6, 14.3 ppm. 

HRMS (ESI, m/z): Calculated for C23H22N2O4SNa+ [M + Na]+: 423.1373, found: 

423.1369. 

[α]25
D = +15.938 (c = 0.4 in CHCl3). 

HPLC analysis: 95:5 e.r. (Chiralcel IC, 25:75 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 16.6 min, Rt (minor) = 21.9 min. 

 

(S)-N-(Oxo((1R,5R)-8-oxo-1,5,6,8-tetrahydro-2H-1,5-methanopyrido[1,2-a] [1,5] 

diazocin-3(4H)-yl) (p-tolyl)-λ6-sulfaneylidene) benzamide (18) 
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Prepared according to general procedure A. Flash column chromatography (Ethyl 

acetate) yielded the title compound 18, colorless oil (21.3 mg, 71% yield); Rf 0.2 (Ethyl 

acetate). 

1H NMR (400 MHz, CDCl3) δ 8.19 – 8.01 (m, 2H), 7.60 – 7.40 (m, 3H), 7.36 (tt, J = 

6.7, 1.4 Hz, 2H), 7.28 (dd, J = 9.1, 6.8 Hz, 1H), 7.16 (d, J = 8.2 Hz, 2H), 6.46 (dd, J = 

9.1, 1.4 Hz, 1H), 6.04 (dd, J = 6.9, 1.4 Hz, 1H), 4.03 (ddd, J = 12.0, 3.4, 1.9 Hz, 1H), 

3.70 – 3.57 (m, 1H), 3.47 (dd, J = 12.1, 2.0 Hz, 1H), 3.42 – 3.30 (m, 2H), 3.17 – 3.09 

(m, 1H), 3.09 – 2.97 (m, 1H), 2.36 (s, 3H), 1.88 (t, J = 3.2 Hz, 5H). 

13C NMR (101 MHz, CDCl3) δ 173.1, 163.2, 149.1, 145.0, 139.1, 135.6, 134.4, 132.3, 

130.1, 129.5, 128.1, 127.6, 117.3, 105.4, 53.5, 51.0, 48.9, 34.7, 27.1, 25.2, 21.7 ppm. 

HRMS (ESI, m/z): Calculated for C25H25N3O3SNa+ [M + Na]+: 448.1689, found: 

448.1689. 

[α]25
D = -13.585 (c = 0.2, in CHCl3). 

HPLC analysis: 95:5 e.r. (Chiralcel IA, 50:50 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(minor) = 8.1 min, Rt (major) = 10.2 min. 

 

(S)-3-Ethyl-5-methyl (4S)-2-((2-((N'-benzoyl-4-methylphenyl) sulfonoamidimid 

amido) ethoxy) methyl)-4-(2-chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-

dicarboxylate (20) 

 

Prepared according to general procedure A. Flash column chromatography (Petroleum 

ether / Ethyl acetate = 5:1) yielded the title compound 20, colorless oil (20.855 mg, 70% 

yield); Rf 0.6 (Petroleum ether / Ethyl acetate = 5:1). 
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1H NMR (400 MHz, CDCl3) δ 8.18 (t, J = 6.0 Hz, 1H), 8.08 – 8.00 (m, 2H), 7.82 (d, J 

= 8.2 Hz, 2H), 7.50 – 7.39 (m, 1H), 7.31 (ddt, J = 21.4, 13.9, 7.4 Hz, 6H), 7.15 (dd, J = 

8.0, 1.2 Hz, 1H), 7.07 (td, J = 7.4, 1.4 Hz, 1H), 6.96 (td, J = 7.6, 1.6 Hz, 1H), 5.32 (s, 

1H), 4.64 (q, J = 15.6 Hz, 2H), 3.96 (qd, J = 7.0, 4.1 Hz, 2H), 3.67 (ddd, J = 9.8, 6.6, 

3.2 Hz, 1H), 3.54 (s, 3H), 3.32 (dtd, J = 13.4, 6.7, 3.4 Hz, 1H), 3.13 (ddd, J = 14.0, 6.8, 

3.4 Hz, 1H), 2.36 (d, J = 5.4 Hz, 6H), 1.68 (s, 1H), 1.10 (t, J = 7.0 Hz, 3H). 

13C NMR (101 MHz, CDCl3) δ 173.3, 168.1, 167.3, 146.0, 144.9 (d, J = 4.2 Hz), 144.7, 

136.0, 135.4, 132.5, 132.2, 131.5, 130.1, 129.5, 129.2, 128.1, 127.4, 127.3, 127.0, 103.8, 

101.8, 69.2, 68.0, 59.9, 50.8, 41.7, 37.0, 25.6, 21.6, 19.2, 14.3 ppm. 

HRMS (ESI, m/z): Calculated for C34H36ClN3O7SNa+ [M + Na]+: 666.2035, found: 

666.2025. 

[α]25
D = -16.687 (c = 0.2, in CHCl3). 

HPLC analysis: 96:4 e.r. (Chiralcel IG, 90:10 i-PrOH/n-Hexane, 1.0 mL/min), Rt 

(major) = 14.5 min, Rt (minor) = 17.9 min.  
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5. Copies of 1H, 19F and 13C NMR  

(S)-4-Methylbenzenesulfinamide (4a): 
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(S)-Benzenesulfinamide (4b): 

 

  



 

S57 

(S)-4-Isopropylbenzenesulfonamide (4c): 

 

  



 

S58 

(S)-4-Tert-butylbenzenesulfonamide (4d): 

 

  



 

S59 

(S)-[1,1'-Biphenyl]-4-sulfinamide (4e): 

 

 

  



 

S60 

(S)-4-Methoxybenzenesulfinamide (4f): 

 

  



 

S61 

(S)-4-Fluorobenzenesulfinamide (4g): 
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S63 

(S)-4-Chlorobenzenesulfinamide (4h): 

 

 

  



 

S64 

(S)-4-Bromobenzenesulfinamide (4i): 

 

  



 

S65 

(S)-4-Iodobenzenesulfinamide (4j): 

 

  



 

S66 

(S)-4-Trifluoromethylbenzenesulfonamide (4k): 
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S68 

(S)-4-Methylbenzenesulfonamide (4l): 

 

  



 

S69 

(S)-3-Chlorobenzenesulfonamide (4m): 

 

  



 

S70 

(S)-2-Methylbenzenesulfonamide (4n): 

 

 

  



 

S71 

(S)-2-Methoxybenzenesulfinamide (4o):  

 

  



 

S72 

(S)-2-Fluorobenzenesulfonamide(4p):  
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S74 

(S)-2,5-Dimethoxybenzenesulfonamide (4q): 

 

  



 

S75 

(S)-2,4,6-Trimethylbenzenesulfinamide (4r): 

 

  



 

S76 

(S)-Naphthalene-1-sulfinamide (4s): 

 

  



 

S77 

(S)-Naphthalene-2-sulfinamide(4t):  

 

 

 



 

S78 

(S)-2,3-Dihydrobenzofuran-5-sulfonamide (4u): 

 

 

 

 

 



 

S79 

(S)-2-Thienesulfonamide (4v): 

 

  



 

S80 

(S)-5-Methylthiophene sulfonamide (4w): 

 

  



 

S81 

(S)-Cyclohexylsulfonamide (4x): 

 

  



 

S82 

(S)-2-Phenyl-ethanesulfonamide (4y): 

 

  



 

S83 

(S)-4-(5-Methyl-3-phenylisoxazol-4-yl) benzenesulfinamide (5a): 

 

  



 

S84 

(S)- 4-(5-(p-tolyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfinamide (5b): 
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S86 

(S)-(4-(3-(Difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-yl) phenyl) 

(methylidyne) (λ1-oxidaneyl)- λ6-sulfanamine (5c): 
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S88 

(S)-N-Butyl-4-methyl benzenesulfinamide (6): 

 

  



 

S89 

(S)-N-Cyclopentyl-4-methylbenzenylsulfinamide (7): 

 

 

  



 

S90 

(S)-N-(3,7-Dimethyloct-6-en-1-yl)-4-methylbenzenesulfinamide (8): 

 

 



 

S91 

(S)-4-Methyl-N-phenylbenzenesulfinamide (9): 

 

 

  



 

S92 

(S)-N-(p-Tolylsulfinyl) methacrylamide (10): 

 

 

 



 

S93 

(R)-N-[(S)-2,2-Dimethyl-1-phenylpropionate methyl ester]-4-methylbenzene-

sulfin-amide (11): 

 

  



 

S94 

(S)-N-(2-(Diphenylphosphaneyl) benzyl)-4-methylbenzenesulfinamide (12): 
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S96 

(S)-N-((S)-1-(2-(diphenylphosphaneyl) phenyl) tert-butyl)-4-methylbenzenesulfin 

Amide (13): 
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S98 

(S)-N-Benzoyl-1-methyl-(p-tolyl)-oxidanesulfinimidic chloride (14): 

 

 

 

  



 

S99 

(S)-4-Nitrophenyl N-benzoyl-4-methylbenzenesulfonimidate (15): 

  



 

S100 

(S)-Phenyl N-benzoyl-4-methylbenzenesulfonimidate (16): 

 

 

  



 

S101 

(S)-4-Nitrophenyl N-benzoyl-4-methylbenzenesulfonimidate (17): 

  



 

S102 

((S)-N-(Oxo((1R,5R)-8-oxo-1,5,6,8-tetrahydro-2H-1,5-methanopyrido[1,2-a] [1,5] 

diazocin-3(4H)-yl) (p-tolyl)-λ6-sulfaneylidene) benzamide (18): 

 

  



 

S103 

(S)-3-Ethyl-5-methyl (4S)-2-((2-((N'-benzoyl-4-methylphenyl) sulfonoamidimid 

amido) ethoxy) methyl)-4-(2-chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-

dicarboxylate (20): 
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6. HPLC traces of the obtained chiral products  

(S)-4-Methylbenzenesulfinamide (4a): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 15：85), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(R)-4-Methylbenzenesulfinamide (4a): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 20：80), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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15N-4a 

  

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 20：80), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(S)-Benzenesulfinamide (4b): 

 

HPLC conditions: Chiralcel OJ-H (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(S)-4-Isopropylbenzenesulfonamide (4c): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Tert-Butylbenzenesulfonamide (4d): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-[1,1'-Biphenyl]-4-sulfinamide (4e): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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15N-4e 

  

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Methoxybenzenesulfinamide (4f): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Fluorobenzenesulfinamide (4g): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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 (S)-4-Chlorobenzenesulfinamide (4h): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Bromobenzenesulfinamide (4i): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Iodobenzenesulfinamide (4j): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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15N-4j 

  

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Trifluoromethylbenzenesulfonamide (4k): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-Methylbenzenesulfonamide (4l): 

 

HPLC conditions: Chiralcel OJ-H (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(S)-3-Chlorobenzenesulfonamide (4m): 

 

HPLC conditions: Chiralcel OJ-H (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(S)-2-Methylbenzenesulfonamide (4n): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-2-Methoxybenzenesulfinamide (4o):  

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-2-Fluorobenzenesulfonamide(4p): 

 

HPLC conditions: Chiralcel OJ-H (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(S)-2,5-Dimethoxybenzenesulfonamide (4q): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-2,4,6-Trimethylbenzenesulfinamide (4r): 

 

HPLC conditions: Chiralcel OJ-H (i-PrOH/n-Hexane, 30:70), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 
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(S)-Naphthalene-2-sulfinamide(4s): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

  



 

S127 

(S)-Naphthalene-2-sulfinamide(4t): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

 

 

 



 

S128 

15N-4t 

  

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-2,3-Dihydrobenzofuran-5-sulfonamide (4u): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-2-Thienesulfonamide (4v): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-5-Methylthiophene sulfonamide (4w): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-Cyclohexylsulfonamide (4x): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 5:95), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-2-Phenyl-ethanesulfonamide (4y): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)-4-(5-Methyl-3-phenylisoxazol-4-yl) benzenesulfinamide (5a): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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(S)- 4-(5-(p-tolyl)-3-(trifluoromethyl)-1H-pyrazol-1-yl)benzenesulfinamide (5b): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

  



 

S136 

(S)-(4-(3-(Difluoromethyl)-5-(3-fluoro-4-methoxyphenyl)-1H-pyrazol-1-yl) phenyl) 

(methylidyne) (λ1-oxidaneyl)- λ6-sulfanamine (5c): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 15:85), Flow: 1.0 mL.min-1, Temp: 

25 °C. 
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 (S)-N-Butyl-4-methyl Benzenesulfinamide (6): 

 

HPLC conditions: Chiralcel OD-H (i-PrOH/n-Hexane, 5:95), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 

 

  



 

S138 

(S)-N-Cyclopentyl-4-methylbenzenylsulfinamide (7): 

 

HPLC conditions: Chiralcel OD-H (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 

 

  



 

S139 

 

(S)-N-(3,7-Dimethyloct-6-en-1-yl)-4-methylbenzenesulfinamide (8): 

 

HPLC conditions: Chiralcel OD-H (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, 

Temp: 25 °C. 

 
  



 

S140 

(S)-4-Methyl-N-phenylbenzenesulfinamide (9): 

 

HPLC conditions: Chiralcel ID (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

  



 

S141 

(S)-N-(p-Tolylsulfinyl) methacrylamide (10): 

 

HPLC conditions: Chiralcel ID (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

 

  



 

S142 

(R)-N-[(S)-2,2-Dimethyl-1-phenylpropionate methyl ester]-4-methylbenzene-

sulfinamide (11): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

 



 

S143 

 

(S)-N-(2-(Diphenylphosphaneyl) benzyl)-4-methylbenzenesulfinamide (12): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

  



 

S144 

(S)-N-Benzoyl-1-methyl-(p-tolyl)-oxidanesulfinimidic chloride (14): 

  

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

  



 

S145 

 

(S)-4-Nitrophenyl N-benzoyl-4-methylbenzenesulfonimidate (15): 

 

HPLC conditions: Chiralcel IB (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

 



 

S146 

(S)-Phenyl N-benzoyl-4-methylbenzenesulfonimidate (16): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 20:80), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

 



 

S147 

(S)-4-Nitrophenyl N-benzoyl-4-methylbenzenesulfonimidate (17): 

 

HPLC conditions: Chiralcel IC (i-PrOH/n-Hexane, 25:75), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 

 



 

S148 

(S)-N-(Oxo((1R,5R)-8-oxo-1,5,6,8-tetrahydro-2H-1,5-methanopyrido[1,2-a] [1,5] 

diazocin-3(4H)-yl) (p-tolyl)-λ6-sulfaneylidene) benzamide (18): 

 

HPLC conditions: Chiralcel IA (i-PrOH/n-Hexane, 50:50), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

  



 

S149 

(S)-3-Ethyl-5-methyl (4S)-2-((2-((N'-benzoyl-4-methylphenyl) sulfonoamidimid 

amido) ethoxy) methyl)-4-(2-chlorophenyl)-6-methyl-1,4-dihydropyridine-3,5-

dicarboxylate (20): 

 

HPLC conditions: Chiralcel IG (i-PrOH/n-Hexane, 10:90), Flow: 1.0 mL.min-1, Temp: 

25 °C. 

 

 


