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1.  General remarks 

Reactions were carried out using commercial available reagents in over-dried apparatus. CH2Cl2 was 

dried over powdered CaH2 and distilled under nitrogen just before use. Enantiomeric excesses (ee) 

were determined by HPLC analysis using the corresponding commercial chiral column as stated in the 

experimental procedures at 23 oC with UV detector at 254 nm. Optical rotations were reported as 

follows: [α]25
D (c g/100 mL, in solvent). 1H NMR spectra were recorded on commercial instruments 

(400 MHz). Chemical shifts were reported in ppm from tetramethylsilane with the solvent resonance as 

the internal standard (CDCl3, δ = 7.26). Spectra were reported as follows: chemical shift (δ ppm), 

multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constants (Hz), 

integration and assignment. 13C NMR spectra were collected on commercial instruments (101 MHz) 

with complete proton decoupling. Chemical shifts are reported in ppm from the tetramethylsilane with 

the solvent resonance as internal standard (CDCl3, δ = 77.0). HRMS was recorded on a commercial 

apparatus (ESI Source). 

The ArSO2NX2 reagents were prepared by the same procedure in literatures (For the preparation of 

TsNBr2, see: A. Khazaei, A. Rostami, Z. Tanbakouchian, Z. Zinati, Catal. Commun. 2006, 7, 214–217. 

For the preparation of TsNCl2, see: A. Khazaei, A. Rostami, Z. Tanbakouchian, Z. Zinati, J. Braz. Chem. 

Soc. 2006, 17, 206–208.). 

2.  Determination of absolute configuration and X-ray structure of 2o 

The absolute configuration of the optically active chloroaminated product 2o was determined by its 

X-ray chromatography structure.  
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Single crystal of C29H25ClN2O3S 2o was recrystalized from the mixed solvent of ethyl acetate and 

petroleum ether. It was indentified as (R,R)-configuration. CCDC 931983 contains the supplementary 

crystallographic data which can be obtained free of charge from The Cambrige Crystallographic Data 

Centere via www.ccdc.cam.ac.uk/data_request/cif. 

Crystal data. C29H25ClN2O3S, M = 517.02, Orthorhombic, a = 9.543(3) Å, b = 10.021(4) Å, c = 

26.160(9) Å, U = 2501.7(15) Å3, T = 273(2) K, space group P212121, Z = 4. 

3.  Typical procedure for catalytic asymmetric haloamination reaction 

Chloroamination reaction: A dry reaction tube was charged with ArSO2NCl2 (0.11 mmol), ArSO2NH2 

(0.11 mmol), and 4 Å MS (25.0 mg). Under N2, CH2Cl2(0.5 mL) was added. The mixture was stirred at 

35 oC for 5 min, following by the addition of 100 μL (3.0 mol% loading) or 7μL (0.2 mol% loading) of 

the catalyst solution (0.03 M L4–Fe(acac)3 in CH2Cl2), or 100 μL (5.0 mol% loading) of the catalyst 

solution (0.05 M L4–Fe(acac)3 in CH2Cl2). After stirring for 10 min, the mixture was cooled to the 

indicated temperature. Substrate 1 or 3 (0.1 mmol) was added under stirring and the reaction mixture 

continued stirring at 0 oC or 25 oC for the indicated time. The residue was purified by flash 

chromatography on silica gel to afford the desired product 2 or 4. The enantiomeric excess (ee) was 

determined by high-performance liquid chromatography (HPLC) with Chiralcel AD-H, Chiralcel IA , 

Chiralcel IC, Chiralcel ID or Chiralcel OD-H. The diastereomeric ratio (d.r.) was determined by 1H 

NMR analysis. 

Bromoamination reaction: A dry reaction tube was charged with ArSO2NBr2 (0.11 mmol), ArSO2NH2 

(0.11 mmol), and 4 Å MS (25.0 mg). Under N2, CH2Cl2(0.5 mL) was added. The mixture was stirred at 

35 oC for 5 min, following by the addition of 100 μL (3.0 mol% loading) of the catalyst solution (0.03 

M L4–Fe(acac)3 in CH2Cl2) or 100 μL (5.0 mol% loading) of the catalyst solution (0.05 M 

L4–Fe(acac)3 in CH2Cl2). After stirring for 10 min, the mixture was cooled to 25 oC. Substrate 1 or 3 

(0.1 mmol) was added under stirring and the reaction mixture continued stirring at 25 oC for the 

indicated time. The residue was purified by flash chromatography on silica gel to afford the desired 

product 5 or 6. The enantiomeric excess (ee) was determined by high-performance liquid 

chromatography (HPLC) with Chiralcel AD-H, Chiralcel IA , Chiralcel IC, Chiralcel ID or Chiralcel 

OD-H. The diastereomeric ratio (d.r.) was determined by 1H NMR analysis. The corresponding 

aziridine derivatives of the products, which were easier to analyse by chiral HPLC, were prepared by 

adding Et3N (3 equiv.) directly to the bromoaminated products 5 or 6 (0.1 mmol) in CH2Cl2 (0.5 

mL) at 0 oC. The reaction mixture was stirred at 0 
o
C for less than 2 h, and nearly quantitative 

yield of the desired aziridine derivatives could be obtained. 
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4. Substrate scope 

Table 1. Substrate scope in the asymmetric chloroamination. 

 

entry[a] product R yield [%]b ee [%]c drd 

1 

 

H (2a) 99 99 >19:1 

2 5-F (2b) 98 97 >19:1 

3 5-Cl (2c) 98 96 >19:1 

4 5-Br (2d) 96 96 >19:1 

5 5-Me (2e) 99 99 >19:1 

6 5-MeO (2f) 97 98 >19:1 

7 6-Br (2g) 97 95 >19:1 

8 7-Br (2h) 91 95 >19:1 

9 7-CF3 (2i) 93 94 >19:1 

10 

 

2-FC6H4 (2j) 99 99 >19:1 

11 3-MeC6H4 (2k) 99 99 >19:1 

12 3-MeOC6H4(2aa) 98 99 >19:1 

13 4-MeOC6H4 (2l) 99 99 >19:1 

14 4-ClC6H4 (2ab) 98 98 >19:1 

15 2-naphthyl (2m) 96 96 >19:1 

16 

 

Me (2n) 99 98 >19:1 

17 Et (2ac) 99 99 >19:1 

18 iPr (2ad) 99 99 >19:1 

19 tBu (2ae) 99 99 >19:1 

20 Bn (2af) 99 99 >19:1 

21 Ph (2ag) 99 97 >19:1 

22 

 

Ph (2o) 81 
98 

(1R, 2R)e 
>19:1 

23 4-MeC6H4 (2p) 65 97 >19:1 

24 4-CF3C6H4 (2q) 90 98 >19:1 

25 4-ClC6H4 (2r) 85 99 >19:1 

26 3-thienyl (2s) 67 97 >19:1 

27 tBu (2t) 86 96 >19:1 
a Unless otherwise noted, all reactions were carried out with L4/Fe(acac)3 (1/1, 3 mol%), 1 (0.1 mmol), 
TsNCl2 (0.11 mmol), TsNH2 (0.11mmol), 4 Å MS (25.0 mg) in CH2Cl2 (0.5 mL) at 0 oC.  bIsolated 
yield. c Determined by HPLC analysis. d Determined by 1H NMR analysis. e Absolute configuration 
determined by X-ray crystallography of 2o. 
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Table 2. Substrate scope in the asymmetric chloroamination of chalcones. 

 

Entrya product R yield [%]b ee [%]c 

1 

 

Ph(4a) 98 99 

2 4-MeOC6H4(4b) 92 99 

3 4-MeC6H4(4c) 95 99 

4 4-FC6H4(4aa) 97 99 

5 4-ClC6H4(4ab) 96 96 

6 3-ClC6H4(4d) 95 99 

7 3,4-Cl2C6H3(4ac) 94 97 

8 2-naphthyl(4e) 97 99 

9d 2-fural(4f) 99 99 

10d tBu(4ao) 55 93 

11 

 

4-MeC6H4(4g) 94 97 

12 3-MeC6H4(4h) 96 99 

13 3-NO2C6H4(4i) 91 
95 

(1R, 2R)e 

14 4-FC6H4(4ad) 98 99 

15 2-ClC6H4(4ae) 90 97 

16 3-ClC6H4(4af) 99 99 

17 4-ClC6H4(4ag) 98 99 

18 4-CF3C6H4(4j) 93 99 

19 3-CF3C6H4(4ah) 94 99 

20 3,4-Cl2C6H3(4ai) 93 99 

21 3-Thienyl(4k) 99 99 

22d tBu(4l) 92 99 

23d 

(4m) 

75 99 

24d 

 

4-MeOC6H4(4n) 96 97 

25d 2-MeC6H4(4o) 97 99 

26d Ph(4p) 93 99 

27d 4-ClC6H4(4q) 90 96 

28d 2-NO2C6H4(4r) 90 93 

29d 4-NO2C6H4(4s) 95 96 

30d 

 

4-MeOC6H4(4t) 94 95 

33d 4-MeC6H4(4u) 91 96 

34d 4-FC6H4(4v) 91 96 

35d 

 

2-ClC6H4(4w) 97 92 

36d 3-ClC6H4(4x) 96 97 

37d 4-ClC6H4(4y) 95 97 

38d 4-FC6H4(4aj) 93 96 

39d 4-CF3C6H4(4ak) 93 98 

40d 3-CF3C6H4(4al) 97 97 

41d 3-NO2C6H4(4am) 90 97 

42d 3,4-Cl2C6H3(4an) 92 98 
a Unless otherwise noted, all reactions were carried out with L4/Fe(acac)3 (1/1, 0.2 mol%), 1 (0.1 
mmol), R5SO2NCl2 (0.11 mmol), R5SO2NH2 (0.11mmol), and 4 Å MS (25.0 mg) in CH2Cl2 (0.5 mL) at 
0 oC. Ns = 4-nitrobenzenesulfonyl. b Isolated yield. c Determined by HPLC analysis. d Used 5 mol% of 
the catalyst. e Absolute configuration determined by comparing optical rotation with that in previous 
work. 
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Table 3. Substrate scope in the asymmetric bromoamination. 

 

entrya product R yield [%]b ee[%]c 

1 

 

C6H5CO(5a) 94 99 

2 2-FC6H4CO(5b) 94 95 

3 3-MeC6H4CO(5aa) 96 97 

4 3-MeOC6H4CO(5c) 95 94 

5 4-ClC6H4CO(5d) 95 99 

6 2-naphthylCO(5e) 96 96 

7 CO2Me(5f) 99 99 

8 

 

5-F(5g) 91 99 

9 5-Cl(5h) 92 99 

10 5-Br(5i) 90 99 

11 

 

C6H5(6a) 96 99 

12 4-MeOC6H4(6aa) 97 98 

13 4-MeC6H4(6ab) 97 98 

14 4-FC6H4(6ac) 96 98 

15 4-ClC6H4(6ad) 94 98 

16 3-ClC6H4(6ae) 96 97 

17 3,4-Cl2C6H3(6af) 94 98 

18 2-naphthyl(6ag) 90 99 

19 

 

3-MeC6H4(6b) 95 99 

20 2-ClC6H4(6c) 92 95 

21 3-ClC6H4(6d) 97 99 

22 4-ClC6H4(6e) 94 98 

23 4-FC6H4(6ah) 96 99 

24 3-NO2C6H3(6f) 90 
99 

(1R, 2R)d 

25 3-CF3C6H4(6ai) 95 96 

26 4-CF3C6H4(6aj) 95 98 

27 3,4-Cl2C6H3(6ak) 95 99 

28 

 

Ph(6g) 92 97 

29 4-ClC6H4(6h) 91 98 

30[e] 4-NO2C6H4(6i) 94 96 

a Unless otherwise noted, all reactions were carried out with L4/Fe(acac)3 (1/1, 5 mol%), 1 (0.1 mmol), 
R5SO2NBr2 (0.11 mmol), R5SO2NH2 (0.11mmol), and 4 Å MS (25.0 mg) in CH2Cl2 (0.5 mL) at 25 oC. 
Ns = 4-nitrobenzenesulfonyl. b Isolated yield. c Determined by HPLC analysis of the products or the 
corresponding aziridine derivatives. d Absolute configuration determined by comparing optical rotation 
with that in liternature. e CH2Cl2 (2.0 mL) was used. 

Iodoamination reaction 

In this work, using highly reactive combinational agents ArSO2NX2/ArSO2NH2 (X = Cl, Br) are 

essential to the present iron catalysis protocol. The ArSO2NX2 reagents (except for commercially 

available TsNCl2) were prepared by a similar procedure in literatures. However, we failed to synthesize 

the corresponding ArSO2NI2 reagents and to the best of knowledge, these reagents haven’t been 

reported to date possibly due to their poor stability. We also test other iodo-agents, such as NIS and 

DIH, low reactivity (for both substrate 1a and 3a) was observed although excellent ees were obtained 

(for 3a: up to 98% ee). 
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5.  Mechanistic investigations 

A)  
1
H NMR analysis  

After stirring of TsNH2, TsNBr2 in CDCl3 at 35 oC for 5 min, the peaks corresponded to TsNHBr 

(about 30%) was clearly observed (Note: When using CHCl3 as the solvent, similar results were 

obtained compared with that using CH2Cl2 as the solvent). 

 

Similar 1H NMR analysis indicated that 15–20% of CBSNHBr, NsNHBr or BsNHBr was detected 

from the corresponding mixture of ArSO2NBr2/ArSO2NH2. 

B) Control experiments 

a) The regioselective bromoamination of simple olefins without catalysts 

 

 

TsNH2 

TsNBr2 

TsNBr2/TsNH2 (1:1) 

Entry 1 
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Electron-riched olefins were in favor of the formation of BrA products; however, for the 

electron-deficient olefins, the ABr products were observed even as major products. 

b) The reactivity of uncatalyzed bromoamination of simple olefins 

Entry 2 

Entry 3 

Entry 4 

Entry 5 

Entry 6 
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Electron-riched olefins show higher reactivity. 

c) The regioselective haloamination of chalcones without Lewis acids  

 

 

Electron-riched chalcones exhibited higher reactivity and were in favor of the formation of BrA 

products; however, for the electron-deficient ones, the ABr products were observed as major products. 

Similar results were also observed in the chloroamination reaction. 

d) The selectivities influlenced by combinational agents  

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S9 
 

 

More active bromo-sources like NsNHBr and CBSNHBr generated from the corresponding 

ArSO2NBr2/ArSO2NH2 furnished increased BrA products. The low reactivity was possibly due to the 

corresponding weak nucleophilic sulfonamides. The combination of TsNMeBr/TsNH2 could gave N-H 

product instead of N-Me product due to the formation of TsNHBr (by NMR analysis of 

TsNMeBr/TsNH2). 

e) The selectivities and reactivities influlenced by iron catalyst  

 
The iron catalyst could activate the TsNHBr or TsNBr2 and thus promote the formation of BrA product. 

 

Substrates 3g and 3j exhibited similar reactivity in the catalytic asymmetric bromoamination reaction. 

 

High yield with low ee was due to the extremely strong background reaction. 

f) Possible pathways to eluciatate the observed selectivities. 
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To rationalize the observed experiment results, the possible ways involving the key bromonium ion 

intermediate were elucidated a Path 1 is favored for electron-riched substrates due to the stabilization 

effect of electron-riched aryl ring. However, path 2 dominate the reaction pathways for the 

electron-deficient substrates because of the steric-effect the bulky electron-deficient aryl ring. 

g) Control experiments and some comments on possible 1,4-addition-halogenation pathway 

 

1,4-addition products were not observed when using TsNH2 or TsN-Cl as nucleophile. Although 

these results still can not completely exclude possible 1,4-addition-halogenation pathway because 

of the corresponding possible low reaction rate of second protonation step, yet we can conclude 

that the haloamination reaction was initiated by halo-sources (TsNX2 or TsNHX). Meanwhile, even 

trace amount of 1,4-addition products can not be observed in the catalytic haloamination reactions. 

Based on the above mentioned control experiments on the un-catalyzed haloamination reaction of 

simple olefins and chalcones as well as the fact that TsNX2 were ofen used as X+ source to form 

halonium ions, we still tend to a mechanism involving key halonium ion intermediates 

h) The effect of protect group in the catalytic asymmetric chloroamination reaction 

 

C) HRMS analysis of the iron catalyst L4–Fe(acac)3 
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02-Nov-201217:02:31

m/z
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

%

0

100

121102_FE_1 34 (0.585) AM (Cen,4, 80.00, Ar,10000.0,0.00,0.70); Sm (SG, 2x3.00); Cm (2:59) TOF MS ES+ 
1.25e5690.3096

537.3439

345.6472

344.6521

254.0256

521.3497

346.1511

691.3145

790.3677

791.3707

907.3344

1245.73581398.7203
1571.7731

1724.7679 1896.8253

 

D)  Transformation of N-Cl product 4a’ to N-H product 4a monitoring by 
1
H NMR  

 

 

 

Standard +TsNH2 

Standard + 

TsNH2 + 4 Å MS 

Standard = 4a’ : 4a 

= 1 : 0.17 

[H1–H+]+ Calcd for  

M (H1–H+): 690.3080 

Found: 690.3096 

[H1]2+ Calcd for  

M (H1)/2: 345.6579 

Found: 345.6472 
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N-Cl product 4a’ decomposed to 4a after work-up by flash chromatography via silica gel and only 

minor mixture of 4a’ and 4a (4a’ : 4a = 1 : 0.17) was obtained.   

Both TsNH2 and iron catalyst were crucial to the transformation of 4a’ to 4a. 

E)  Iron-catalyzed chloroamination reaction using TsNCl2 as agent. 

 

Standard + H2O 

Standard + 

L4–Fe(acac)3 (0.2 

mol%) 

Standard + 

L4–Fe(acac)3 (0.2 

mol%) + H2O 

Standard + 

L4–Fe(acac)3 (0.2 

mol%) + TsNH2 
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In the iron-catalyzed asymmetric chloroamination, N-Cl chloroaiminated adduct 4a’ was observed as 

sole product by direct monitoring the reaction mixture after 10 h by 1H NMR when using TsNCl2 as 

both N– and Cl+ source. Meanwhile, in the presence of iron catalyst and TsNH2, 4a’ could smoothly 

transform to 4a and regenerate active N– and Cl+ source.  

F)  Monitoring reaction of TsNCl2 and pentane-2,4-dione (acac) in CDCl3 by 
1
H NMR 

 

TsNCl2 in CDCl3 

Peaks: 8.001, 7.980, 7.481, 

7.461, 2.530 

TsNH2 in CDCl3 

Peaks: 7.829, 7.808, 7.331,   

7.311, 4.798, 2.437 

 

Reaction mixture using 

TsNCl2 as both N– and Cl+ 

source monitored by 1H NMR 
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Monitoring reaction of TsNCl2 and pentane-2,4-dione (acac) in CDCl3 by 1H NMR indicated that 

TsNHCl, 3-chloropentane-2,4-dione, 3,3-dichloropentane-2,4-dione and 1,3-dichloropentane-2,4-dione  

were the major products. 

G)  A concerted cooperative pathway to rationalize high d.r. and ee 

 

In the initial step, the hexa-coordinated chiral iron catalyst L4/1a/TsNXY/Fe(III) performed via the 

oxygens to the metal center. The α-Re-face attack of the halogen source to α,β-unsaturated carbonyl 

compound forms the bridged halonium ion-like intermediate, immediately following an SN2 of the ring 

opening with an nitrogen nucleophile. The catalytic model accounts for the excellent anti 

diastereoselectivity and (R,R)-configured products.  
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6. Characterization of the new products 

N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfonamide 

(2a): 

Prepared according to the general precedure. The tittle compound 2a was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 24.84 min, tr (minor) = 16.78 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.73 (d, J=7.4, 2H), 7.48 (d, J=7.9, 3H), 7.36 – 

7.15 (m, 8H), 7.05 (t, J=7.4, 1H), 6.91 (d, J=7.9, 2H), 6.83 (t, J=7.4, 1H), 6.54 (d, J=7.8, 1H), 6.13 (d, 

J=10.0, 1H), 5.77 (d, J=10.2, 1H), 4.95 (d, J=15.8, 1H), 4.76 (d, J=15.8, 1H), 2.15 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.01, 172.85, 143.70, 142.27, 136.63, 135.76, 134.70, 134.17, 

131.01, 129.37, 129.10, 128.95, 128.45, 127.89, 127.35, 127.25, 125.93, 125.47, 123.24, 110.27, 58.86, 

52.34, 44.42, 21.43. 

HRMS (ESI-TOF) calcd for C30H25
34.9689ClN2O4S ([M]+Na+) = 567.1121, Found 567.1129.  

[α]25
D = 60.1 (c = 1.04, in CH2Cl2). 

1
6
.5

2
8

2
4
.7

1
4

A
U

0.00

0.02

0.04

0.06

0.08

分钟

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

 

1
6
.7

8
0

2
4
.8

4
0

A
U

0.00

0.20

0.40

分钟

0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

 

 Retention Time Area % Area 

1 16.780 107508 0.40 

2 24.840 27090095 99.60 

N-(1-(1-benzyl-3-chloro-5-fluoro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (2b): 

Prepared according to the general precedure. The tittle compound 2b was purified by silica gel 

chromatography (petroleum ether : EtOAc = 3.5 : 1) to afford a white solid in 98% yield (reaction time: 

10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 19.40 min, tr (minor) = 15.52 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.9, 2H), 7.52 (t, J=7.3, 1H), 

7.47 (d, J=8.1, 2H), 7.34 (t, J=7.7, 2H), 7.32 – 7.19 (m, 5H), 6.98 (d, J=7.8, 

1H), 6.90 (d, J=8.0, 2H), 6.84 (t, J=8.7, 1H), 6.51 (dd, J=8.6, 4.0, 1H), 5.89 
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– 5.59 (m, 2H), 5.02 (d, J=15.8, 1H), 4.70 (d, J=15.8, 1H), 2.14 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.87, 172.01, 159.01 (d, J=243.1), 143.92, 138.91, 136.14, 135.69, 

134.39, 134.31, 129.44, 129.25, 129.04, 128.47, 128.03, 127.43, 127.28, 126.15 (d, J=8.6), 117.77 (d, 

J=23.6), 114.09 (d, J=25.9), 110.93 (d, J=8.1), 61.81, 58.27, 44.66, 21.38. 

HRMS (ESI-TOF) calcd for C30H24
34.9689ClFN2O4S ([M]+Na+) = 585.1027, Found 585.1030. 

[α]25
D = 45.8 (c = 0.53, in CH2Cl2). 

A
U
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 Retention Time Area % Area 

1 15.518 223300 1.74 

2 19.395 12645838 98.26 

N-(1-(1-benzyl-3,5-dichloro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfonamide 

(2c): 

Prepared according to the general precedure. The tittle compound 2c was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 98% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 17.93 min, tr (minor) = 15.29 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.76 (d, J=7.7, 2H), 7.51 (t, J=7.4, 1H), 

7.46 (d, J=7.9, 2H), 7.41 – 7.13 (m, 8H), 7.08 (d, J=7.9, 1H), 6.89 (d, J=7.9, 2H), 6.50 (d, J=8.4, 1H), 

5.73 (s, 1H), 5.70 (s, 1H), 5.02 (d, J=15.8, 1H), 4.69 (d, J=15.8, 1H), 2.12 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.86, 171.82, 143.95, 141.45, 136.11, 135.67, 134.41, 134.19, 

131.17, 129.46, 129.24, 129.07, 128.72, 128.47, 128.08, 127.44, 127.27, 126.42, 126.32, 111.22, 61.63, 

58.33, 44.63, 21.39. 

HRMS (ESI-TOF) calcd for C30H24
34.9689Cl2N2O4S ([M]+Na+) = 601.0732, Found 601.0740. 

[α]25
D = 45.2 (c = 1.09, in CH2Cl2). 
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[ M i n u t e s ]
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1 15.29 397.19 2.0398 

2 17.93 19074.85 97.9602 

N-(1-(1-benzyl-5-bromo-3-chloro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (2d): 

Prepared according to the general precedure. The tittle compound 2d was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 96% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 20.00 min, tr (minor) = 16.65 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.75 (d, J=7.5, 2H), 7.51 (t, J=7.3, 1H), 

7.46 (d, J=8.1, 2H), 7.40 – 7.20 (m, 9H), 6.89 (d, J=8.0, 2H), 6.45 (d, J=8.4, 1H), 5.75 (d, J=10.4, 1H), 

5.68 (d, J=10.4, 1H), 5.02 (d, J=15.8, 1H), 4.68 (d, J=15.8, 1H), 2.12 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.87, 171.71, 143.96, 141.93, 136.06, 135.65, 134.43, 134.14, 

134.07, 129.46, 129.24, 129.17, 129.08, 128.47, 128.09, 127.44, 127.27, 126.63, 115.87, 111.68, 61.55, 

58.33, 44.61, 21.41. 

HRMS (ESI-TOF) calcd for C30H24
78.9183Br34.9689ClN2O4S ([M]+H+) = 623.0407, Found 623.0401. 

[α]25
D = 35.0 (c = 1.21, in CH2Cl2). 
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N-(1-(1-benzyl-3-chloro-5-methyl-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (2e): 

Prepared according to the general precedure. The tittle compound 2e was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 21.38 min, tr (minor) = 15.52 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.74 (d, J=7.5, 2H), 7.49 (d, J=7.4, 3H), 

7.40 – 7.16 (m, 7H), 6.98 (s, 1H), 6.96 – 6.75 (m, 3H), 6.45 (d, J=7.9, 1H), 

5.89 (d, J=10.2, 1H), 5.71 (d, J=10.3, 1H), 4.97 (d, J=15.7, 1H), 4.70 (d, J=15.8, 1H), 2.14 (s, 3H), 

2.11 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.02, 172.17, 143.75, 140.39, 136.46, 135.99, 134.75, 134.08, 

132.98, 131.55, 129.40, 129.10, 128.92, 128.37, 127.84, 127.41, 127.28, 126.52, 124.66, 109.95, 62.15, 

58.78, 44.48, 21.40, 20.94. 

HRMS (ESI-TOF) calcd for C31H27
34.9689ClN2O4S ([M]+Na+) = 581.1278, Found 581.1285. 

[α]25
D = 49.9 (c = 1.09, in CH2Cl2). 
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 Retention Time Area % Area 

1 15.52 190.13 0.7348 

2 21.38 25684.24 99.2652 

N-(1-(1-benzyl-3-chloro-5-methoxy-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulf

onamide (2f): 

Prepared according to the general precedure. The tittle compound 2f was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 97% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 30.61 min, tr (minor) = 20.46 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.82 (d, J=7.6, 2H), 7.55 (d, J=8.0, 3H), 

7.44 – 7.32 (m, 6H), 7.31 – 7.25 (m, 1H), 6.97 (d, J=8.0, 2H), 6.88 (d, J=2.3, 1H), 6.68 (dd, J=8.6, 2.3, 

1H), 6.51 (d, J=8.6, 1H), 6.04 (d, J=10.3, 1H), 5.79 (d, J=10.3, 1H), 5.06 (d, J=15.8, 1H), 4.75 (d, 

J=15.8, 1H), 3.65 (s, 3H), 2.20 (s, 3H). 
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13C NMR (101 MHz, CDCl3) δ = 195.96, 172.03, 156.07, 143.79, 136.39, 136.00, 135.92, 134.74, 

134.18, 129.42, 129.13, 128.95, 128.43, 127.88, 127.39, 127.32, 125.71, 116.37, 112.37, 110.83, 62.30, 

58.66, 55.79, 44.53, 21.42. 

HRMS (ESI-TOF) calcd for C31H27
34.9689ClN2O5S ([M]+Na+) = 597.1227, Found 597.1224. 

[α]25
D = 51.1 (c = 1.06, in CH2Cl2). 
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1 20.46 507.79 0.8718 

2 30.61 57736.49 99.1282 

N-(1-(1-benzyl-6-bromo-3-chloro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (2g): 

Prepared according to the general precedure. The tittle compound 2g was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 97% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 15.88 min, tr (minor) = 14.92 min, ee = 95%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.76 (d, J=7.7, 2H), 7.50 (d, J=7.3, 1H), 

7.45 (d, J=8.0, 2H), 7.38 – 7.20 (m, 7H), 7.05 (q, J=8.4, 2H), 6.88 (d, J=7.9, 2H), 6.74 (s, 1H), 5.75 (d, 

J=10.4, 1H), 5.69 (d, J=10.4, 1H), 5.00 (d, J=15.8, 1H), 4.67 (d, J=15.8, 1H), 2.12 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.82, 172.13, 144.20, 143.92, 136.11, 135.61, 134.43, 134.09, 

129.44, 129.26, 129.13, 128.47, 128.14, 127.42, 127.26, 126.23, 125.28, 123.65, 113.53, 61.61, 58.25, 

44.59, 21.40. 

HRMS (ESI-TOF) calcd for C30H24
78.9183Br34.9689ClN2O4S ([M]+H+) = 623.0407, Found 623.0404. 

[α]25
D = 7.3 (c = 1.20, in CH2Cl2). 
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[ M i n u t e s ]
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1 14.92 1940.64 2.5268 

2 15.88 74862.45 97.4732 

N-(1-(1-benzyl-7-bromo-3-chloro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (2h): 

Prepared according to the general precedure. The tittle compound 2h was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 91% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 19.72 min, tr (minor) = 17.00 min, ee = 95%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.6, 2H), 7.48 (dd, J=20.1, 7.7, 3H), 

7.38 – 7.15 (m, 9H), 6.90 (d, J=7.9, 2H), 6.77 (t, J=7.8, 1H), 5.95 (d, J=10.3, 

1H), 5.73 (d, J=10.3, 1H), 5.31 (d, J=48.7, 2H), 2.14 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.57, 173.28, 143.87, 140.48, 137.12, 136.45, 136.32, 135.54, 

134.41, 129.43, 129.23, 128.73, 128.53, 128.15, 127.40, 127.31, 126.31, 124.98, 124.52, 103.18, 61.03, 

58.78, 45.37, 21.44. 

HRMS (ESI-TOF) calcd for C30H24
78.9183Br34.9689ClN2O4S ([M]+H+) = 623.0407, Found 623.0405. 

[α]25
D = 23.5 (c = 1.17, in CH2Cl2). 
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N-(1-(1-benzyl-3-chloro-2-oxo-7-(trifluoromethyl)indolin-3-yl)-2-oxo-2-phenylethyl)-4-methylben

zenesulfonamide (2i): 

Prepared according to the general precedure. The tittle compound 2i was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 93% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 11.59 min, tr (minor) = 13.18 min, ee = 94%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.85 (d, J=7.6, 2H), 7.61 – 7.50 (m, 5H), 7.40 

(t, J=7.7, 2H), 7.32 (t, J=7.4, 2H), 7.23 (t, J=8.6, 3H), 7.09 (t, J=7.8, 1H), 6.99 

(d, J=8.0, 2H), 6.01 (d, J=10.2, 1H), 5.83 (d, J=10.3, 1H), 5.25 – 5.09 (m, 2H), 2.23 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.55, 173.74, 143.93, 136.33, 135.46, 135.25, 134.50, 129.54, 

129.45, 129.29 (d, J=6.3), 129.21, 128.58, 128.55, 127.97, 127.39, 127.13, 125.66, 124.16, 122.91, 

121.46, 113.77 (d, J=33.2), 59.78, 58.88, 46.32 (d, J=4.7), 21.43. 

HRMS (ESI-TOF) calcd for C31H24
34.9689ClF3N2O4S ([M]+Na+) = 635.0995, Found 635.1002. 

[α]25
D = 27.1 (c = 1.06, in CH2Cl2). 
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N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(2-fluorophenyl)-2-oxoethyl)-4-methylbenzenesulfon

amide (2j): 

Prepared according to the general precedure. The tittle compound 2j was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 35.91 min, tr (minor) = 22.04 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.65 (d, J=8.2, 2H), 7.57 – 7.45 (m, 2H), 7.39 – 

7.27 (m, 6H), 7.16 (t, J=7.8, 1H), 7.13 – 7.00 (m, 4H), 6.94 (t, J=7.6, 1H), 6.65 

(d, J=7.9, 1H), 6.24 (d, J=10.1, 1H), 5.74 (dd, J=10.3, 2.9, 1H), 5.01 (d, J=15.7, 

1H), 4.79 (d, J=15.8, 1H), 2.25 (s, 3H). 
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13C NMR (101 MHz, CDCl3) δ = 193.76, 193.72, 172.07, 161.52 (d, J=256.3), 143.82, 142.53, 136.47, 

135.80 (d, J=9.5),134.69, 131.23, 130.72, 129.48, 128.94, 127.93, 127.45, 127.37, 125.50, 125.19, 

124.53 (d, J=10.8), 124.42 (d, J=3.3), 123.37, 116.76 (d, J=23.6), 110.17, 62.72 (d, J=10.0) , 62.32, 

44.45, 21.47. 

HRMS (ESI-TOF) calcd for C30H24
34.9689ClFN2O4S ([M]+Na+) = 585.1027, Found 585.1033. 

[α]25
D = 50.6 (c = 1.10, in CH2Cl2). 
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1 22.04 167.30 0.5731 
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N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-oxo-2-(m-tolyl)ethyl)-4-methylbenzenesulfonamide 

(2k): 

Prepared according to the general precedure. The tittle compound 2k was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 16.21 min, tr (minor) = 12.85 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.60 (d, J=7.6, 1H), 7.53 – 7.42 (m, 3H), 7.35 – 

7.15 (m, 8H), 7.11 (t, J=7.7, 1H), 6.89 (dd, J=15.5, 7.8, 3H), 6.58 (d, J=7.8, 1H), 

5.96 – 5.77 (m, 1H), 5.69 (d, J=10.3, 1H), 5.00 (d, J=15.8, 1H), 4.72 (d, J=15.8, 

1H), 2.30 (s, 3H), 2.14 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.01, 172.32, 143.75, 142.87, 138.31, 136.38, 135.89, 135.04, 

134.66, 131.19, 129.41, 129.37, 128.97, 128.32, 127.90, 127.42, 127.31, 126.65, 125.90, 124.75, 

123.20, 110.18, 62.05, 58.67, 44.48, 21.40, 21.32. 

HRMS (ESI-TOF) calcd for C31H27
34.9689ClN2O4S ([M]+Na+) = 581.1278, Found 581.1280. 

[α]25
D = 55.3 (c = 1.10, in CH2Cl2). 
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[ M i n u t e s ]
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N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methoxyphenyl)-2-oxoethyl)-4-methylbenzenesulf

onamide (2l): 

Prepared according to the general precedure. The tittle compound 2l was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 28.57 min, tr (minor) = 25.08 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.8, 2H), 7.47 (d, J=7.3, 2H), 7.37 

– 7.25 (m, 4H), 7.20 (d, J=7.4, 2H), 7.11 (t, J=7.7, 1H), 6.91 (d, J=7.3, 3H), 

6.80 (d, J=7.8, 2H), 6.58 (d, J=7.8, 1H), 5.79 (d, J=10.2, 1H), 5.66 (d, J=10.3, 

1H), 5.02 (d, J=15.8, 1H), 4.72 (d, J=15.8, 1H), 3.81 (s, 3H), 2.15 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.63, 172.44, 164.57, 143.72, 142.89, 136.33, 134.67, 131.86, 

131.15, 129.71, 129.34, 128.96, 127.88, 127.44, 127.29, 126.48, 125.97, 124.82, 123.17, 113.61, 

110.14, 62.21, 58.29, 55.69, 44.46, 21.42. 

HRMS (ESI-TOF) calcd for C31H27
34.9689ClN2O5S ([M]+Na+) = 597.1227, Found 597.1223. 

[α]25
D = 75.1 (c = 1.12, in CH2Cl2). 
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 Retention Time Area % Area 

1 25.08 37.88 0.6025 

2 28.57 6248.27 99.3975 

N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(naphthalen-2-yl)-2-oxoethyl)-4-methylbenzenesulfo

namide (2m): 
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Prepared according to the general precedure. The tittle compound 2m was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 96% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), 

tr (major) = 29.65 min, tr (minor) = 19.17 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.48 (s, 1H), 8.07 (d, J=7.9, 1H), 7.93 (d, J=7.9, 

1H), 7.86 (s, 2H), 7.70 (dt, J=14.6, 6.8, 2H), 7.60 (d, J=7.9, 2H), 7.50 – 7.31 (m, 

6H), 7.25 (t, J=7.6, 1H), 7.02 (t, J=7.5, 1H), 6.88 (d, J=7.8, 2H), 6.74 (d, J=7.8, 

1H), 6.02 (q, J=10.3, 2H), 5.19 (d, J=15.8, 1H), 4.89 (d, J=15.8, 1H), 2.03 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 194.62, 171.32, 142.73, 141.87, 135.16, 134.84, 133.61, 132.07, 

130.93, 130.90, 130.17, 129.03, 128.39, 128.28, 127.93, 127.23, 126.86, 126.66, 126.34, 126.27, 

126.11, 124.92, 123.70, 122.83, 122.18, 109.15, 61.15, 57.57, 43.47, 20.07. 

HRMS (ESI-TOF) calcd for C34H27
34.9689ClN2O4S ([M]+Na+) = 617.1278, Found 617.1274. 

[α]25
D = 92.0 (c = 1.18, in CH2Cl2). 
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Methyl 2-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (2n): 

Prepared according to the general precedure. The tittle compound 2n was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 32.69 min, tr (minor) = 12.47 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.66 (d, J=8.3, 2H), 7.34 – 7.30 (m, 1H), 7.27 – 

7.14 (m, 8H), 6.98 (t, J=7.6, 1H), 6.61 (d, J=7.9, 1H), 5.84 (d, J=10.3, 1H), 4.92 (d, J=15.7, 1H), 4.70 

(d, J=12.6, 1H), 4.66 (d, J=7.2, 1H), 3.24 (s, 3H), 2.34 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 171.83, 168.26, 143.98, 142.52, 136.53, 134.58, 131.39, 129.57, 

128.95, 127.97, 127.52, 127.32, 125.56, 124.85, 123.56, 110.21, 61.38, 60.82, 52.63, 44.40, 21.59. 

HRMS (ESI-TOF) calcd for C25H23
34.9689ClN2O5S ([M]+Na+) = 521.0914, Found 521.0921. 
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[α]25
D = 25.7 (c = 0.94, in CH2Cl2). 
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N-((R)-((R)-1-benzyl-3-chloro-2-oxoindolin-3-yl)(phenyl)methyl)-4-methylbenzenesulfonamide 

(2o): 

Prepared according to the general precedure. The tittle compound 2o was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 81% yield (reaction time: 24 h). 

HPLC (Chiralcel IC, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 51.78 min, tr (minor) = 41.45 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.45 (d, J=8.1, 2H), 7.38 (d, J=6.6, 1H), 7.11 

(d, J=6.5, 3H), 7.04 – 6.91 (m, 5H), 6.87 – 6.73 (m, 6H), 6.67 (d, J=8.5, 1H), 

6.31 (d, J=7.6, 1H), 5.17 (d, J=8.6, 1H), 4.76 (d, J=15.9, 1H), 4.50 (d, J=15.9, 1H), 2.23 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 173.02, 142.88, 141.76, 137.81, 134.14, 134.11, 130.64, 129.12, 

128.76, 128.38, 127.90, 127.73, 126.99, 126.96, 126.91, 124.97, 123.52, 110.07, 64.58, 63.24, 44.06, 

21.44. 

HRMS (ESI-TOF) calcd for C29H25
34.9689ClN2O3S ([M]+Na+) = 539.1172, Found 539.1174. 

[α]25
D = 31.2 (c = 1.60, in CH2Cl2). 
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 Retention Time Area % Area 

1 41.45 381.27 1.0363 

2 51.78 36409.56 98.9637 

N-((1-benzyl-3-chloro-2-oxoindolin-3-yl)(p-tolyl)methyl)-4-methylbenzenesulfonamide (2p): 

Prepared according to the general precedure. The tittle compound 2p was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 65% yield (reaction time: 24 h). 

HPLC (Chiralcel IC, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 58.02 min, tr (minor) = 46.79 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.45 (d, J=7.8, 2H), 7.37 (d, J=6.6, 1H), 7.17 – 

6.92 (m, 7H), 6.78 (d, J=6.7, 2H), 6.64 (dd, J=19.9, 7.0, 5H), 6.32 (d, J=7.2, 

1H), 5.12 (d, J=8.5, 1H), 4.81 (d, J=15.9, 1H), 4.48 (d, J=15.9, 1H), 2.24 (s, 3H), 2.09 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 173.09, 142.79, 141.80, 137.89, 137.69, 134.18, 131.06, 130.56, 

129.06, 128.65, 128.58, 128.30, 127.70, 127.11, 127.04, 126.95, 124.92, 123.47, 110.08, 64.59, 62.94, 

44.05, 21.44, 21.04. 

HRMS (ESI-TOF) calcd for C30H27
34.9689ClN2O3S ([M]+Na+) = 553.1329, Found 553.1326.  

[α]25
D = 44.8 (c = 0.40, in CH2Cl2). 

[ M i n u t e s ]

0 1 1 2 2 3 3 4 4 5 5 6 6
- 3 0

2 5

8 0

1 3 5

1 9 0

2 4 5

3 0 0

[
m

v
]

1
 

 
4

6
.

1
2

 
 

2
 

 
5

8
.

6
4

 
 

 

[ M i n u t e s ]

0 1 1 2 2 3 3 4 4 5 5 6 6
- 5 0

4 2

1 3 4

2 2 6

3 1 8

4 1 0

5 0 0

[
m

v
] 1

 
 

4
6

.
7

9
 

 

2
 

 
5

8
.

0
2

 
 

 

 Retention Time Area % Area 

1 46.79 463.33 1.5520 

2 58.02 29389.87 98.4480 

N-((1-benzyl-3-chloro-2-oxoindolin-3-yl)(4-(trifluoromethyl)phenyl)methyl)-4-methylbenzenesulf

onamide (2q): 

Prepared according to the general precedure. The tittle compound 2q was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 90% yield (reaction time: 20 h). 

HPLC (Chiralcel IC, hexane/ i-PrOH = 75/25, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 37.02 min, tr (minor) = 33.47 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.39 (d, J=7.6, 3H), 7.06 (ddd, J=28.5, 17.6, 

8.4, 7H), 6.92 (d, J=7.9, 2H), 6.86 (d, J=7.8, 2H), 6.80 (d, J=7.0, 2H), 6.73 (d, 
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J=8.0, 1H), 6.38 (d, J=7.4, 1H), 5.20 (d, J=8.2, 1H), 4.80 (d, J=15.7, 1H), 4.46 (d, J=15.7, 1H), 2.20 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 171.61, 142.22, 140.68, 137.05, 136.38, 133.02, 129.99, 128.13, 

127.91, 127.73, 126.92, 125.96, 125.90, 125.33, 123.87, 123.67, 123.63, 122.71, 109.19, 63.03, 61.75, 

43.14, 20.22. 

HRMS (ESI-TOF) calcd for C30H24
34.9689ClF3N2O3S ([M]+Na+) = 607.1046, Found 607.1049.  

[α]25
D = 43.5 (c = 1.03, in CH2Cl2). 
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1 33.47 799.25 1.2214 

2 37.02 64638.09 98.7786 

N-((1-benzyl-3-chloro-2-oxoindolin-3-yl)(4-chlorophenyl)methyl)-4-methylbenzenesulfonamide 

(2r): 

Prepared according to the general precedure. The tittle compound 2r was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 85% yield (reaction time: 20 h). 

HPLC (Chiralcel IC, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 42.88 min, tr (minor) = 36.74 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.46 (d, J=7.9, 2H), 7.38 (d, J=7.1, 1H), 7.19 

– 6.94 (m, 7H), 6.87 – 6.67 (m, 6H), 6.65 (d, J=8.2, 1H), 6.37 (d, J=7.5, 1H), 

5.12 (d, J=8.3, 1H), 4.80 (d, J=15.9, 1H), 4.47 (d, J=15.8, 1H), 2.27 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 171.70, 142.19, 140.73, 136.61, 132.95, 131.71, 129.85, 128.71, 

128.18, 127.74, 127.03, 126.85, 125.97, 125.87, 125.68, 123.77, 122.64, 109.19, 63.21, 61.52, 43.05, 

20.42. 

HRMS (ESI-TOF) calcd for C29H24
34.9689Cl2N2O3S ([M]+Na+) = 573.0782, Found 573.0782.  

[α]25
D = 26.9 (c = 0.41, in CH2Cl2). 

[ M i n u t e s ]

2 2 . 0 2 7 . 0 3 2 . 0 3 7 . 0 4 2 . 0 4 7 . 0 5 2 . 0
- 2 0

1 7

5 4

9 1

1 2 8

1 6 5

2 0 0

[
m

v
]

2
 

 
3

6
.

4
4

 
 

3
 

 
4

3
.

1
7

 
 

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S28 
 

[ M i n u t e s ]
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N-((1-benzyl-3-chloro-2-oxoindolin-3-yl)(thiophen-3-yl)methyl)-4-methylbenzenesulfonamide 

(2s): 

Prepared according to the general precedure. The tittle compound 2s was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 67% yield (reaction time: 24 h). 

HPLC (Chiralcel IC, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 57.39 min, tr (minor) = 49.46 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.49 (d, J=8.0, 2H), 7.37 (d, J=7.2, 1H), 7.18 – 

6.97 (m, 7H), 6.89 – 6.72 (m, 3H), 6.66 (s, 1H), 6.50 (d, J=8.7, 1H), 6.39 (d, 

J=7.7, 1H), 6.35 (d, J=4.7, 1H), 5.29 (d, J=8.9, 1H), 4.79 (d, J=15.9, 1H), 4.51 (d, J=15.8, 1H), 2.27 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 173.10, 142.96, 142.02, 137.95, 135.59, 134.18, 130.76, 129.20, 

128.83, 127.76, 127.20, 126.89, 126.87, 126.81, 125.28, 124.80, 124.60, 123.63, 110.17, 64.09, 59.29, 

44.07, 21.49. 

HRMS (ESI-TOF) calcd for C27H23
34.9689ClN2O3S2 ([M]+Na+) = 545.0736, Found 545.0739.  

[α]25
D = 58.7 (c = 0.26, in CH2Cl2). 
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N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2,2-dimethylpropyl)-4-methylbenzenesulfonamide 

(2t): 

Prepared according to the general precedure. The tittle compound 2t was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 86% yield (reaction time: 20 h). 

HPLC (Chiralcel IC, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 36.68 min, tr (minor) = 32.49 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.83 (d, J=8.2, 2H), 7.43 (d, J=7.5, 1H), 7.34 – 

7.19 (m, 8H), 7.07 (t, J=7.6, 1H), 6.78 (d, J=7.9, 1H), 6.68 (d, J=9.0, 1H), 5.01 (d, J=15.5, 1H), 4.73 (d, 

J=15.5, 1H), 4.32 (d, J=9.0, 1H), 2.39 (s, 3H), 0.67 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ = 195.38, 142.67, 139.62, 134.61, 134.44, 129.21, 129.18, 128.79, 

126.99, 67.98, 51.16, 36.68, 28.17, 21.49. 

HRMS (ESI-TOF) calcd for C27H29
34.9689ClN2O3S ([M]+Na+) = 519.1485, Found 519.1483.  

[α]25
D = -5.8 (c = 1.01, in CH2Cl2). 
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N-(2-chloro-3-oxo-1,3-diphenylpropyl)-4-methylbenzenesulfonamide (4a): 

Prepared according to the general precedure. The tittle compound 4a was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 98% yield (reaction time: 20 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 22.37 min, tr (minor) = 26.52 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.77 (d, J=7.6, 2H), 7.60 –7.52 (m, 3H), 7.39 (t, J=7.4, 2H), 7.13 (s, 

5H), 7.09 (d, J=7.8, 2H), 6.55 (d, J=8.8, 1H), 5.44 (d, J=4.1, 1H), 5.11 (dd, J=7.4, 4.1, 1H), 2.32 (s, 

3H). 

[α]25
D = -78.5 (c = 0.84, in CH2Cl2). 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S30 
 

A
U

0.00

0.20

Minutes

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

2
2
.9

7
4

2
6
.1

5
2

 

A
U

0.00

0.50

1.00

Minutes

2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

2
2
.3

7
2

2
6
.5

2
1

 

 Retention Time Area % Area 

1 22.372 48783220 99.66 

2 26.521 168440 0.34 

N-(2-chloro-3-(4-methoxyphenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4b): 

Prepared according to the general precedure. The tittle compound 

4b was purified by silica gel chromatography (petroleum ether : 

EtOAc = 3.5 : 1) to afford a white solid in 92% yield (reaction time: 

20 h).  

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 

mL/min, λ = 254 nm), tr (major) = 24.65 min, tr (minor) = 23.67 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.75 (d, J=8.8, 2H), 7.57 (d, J=8.2, 2H), 7.20 – 6.98 (m, 7H), 6.83 (d, 

J=8.8, 2H), 6.69 (d, J=8.9, 1H), 5.39 (d, J=5.0, 1H), 5.09 (dd, J=8.9, 5.0, 1H), 3.80 (s, 3H), 2.31 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 191.75, 164.51, 143.05, 137.71, 136.42, 131.35, 129.22, 128.46, 

128.09, 127.42, 127.32, 127.09, 114.11, 60.68, 57.02, 55.61, 21.44. 

[α]25
D = -83.4 (c = 1.59, in CH2Cl2). 
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 Retention Time Area % Area 

1 23.667 13512 0.17 

2 24.649 7807942 99.83 

N-(2-chloro-3-oxo-1-phenyl-3-(p-tolyl)propyl)-4-methylbenzenesulfonamide (4c): 

Prepared according to the general precedure. The tittle compound 4c 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 95% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 15.36 min, tr (minor) = 13.86 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.67 (d, J=8.2, 2H), 7.57 (d, J=8.2, 2H), 7.20 – 7.02 (m, 9H), 6.64 (d, 

J=9.0, 1H), 5.42 (d, J=5.1, 1H), 5.11 (dd, J=9.0, 5.1, 1H), 2.34 (s, 3H), 2.31 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.88, 145.54, 143.08, 137.68, 136.29, 131.96, 129.56, 129.24, 

128.99, 128.47, 128.12, 127.44, 127.10, 60.52, 57.42, 21.74, 21.45. 

[α]25
D = -68.7 (c = 1.85, in CH2Cl2). 
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 Retention Time Area % Area 

1 13.864 92135 0.33 

2 15.363 28248201 99.67 

N-(2-chloro-3-(3-chlorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4d): 

Prepared according to the general precedure. The tittle compound 4d 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 95% yield (reaction time: 20 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 10.01 min, tr (minor) = 12.56 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.72 (t, J=1.8, 1H), 7.66 (ddd, J=7.8, 1.6, 1.1, 1H), 7.61 – 7.55 (m, 

2H), 7.51 (ddd, J=8.0, 2.1, 1.0, 1H), 7.34 (t, J=7.9, 1H), 7.20 – 7.12 (m, 5H), 7.10 (d, J=8.0, 2H), 6.38 

(d, J=9.0, 1H), 5.36 (d, J=5.3, 1H), 5.10 (dd, J=9.0, 5.3, 1H), 2.34 (s, 3H). 

[α]25
D = -64.9 (c = 1.39, in CH2Cl2). 
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 Retention Time Area % Area 

1 10.014 36437140 99.25 

2 12.556 276650 0.75 

N-(2-chloro-3-(naphthalen-2-yl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4e): 

Prepared according to the general precedure. The tittle compound 4e was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 97% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 17.61 min, tr (minor) = 19.98 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.28 (s, 1H), 7.86 (d, J=8.1, 1H), 7.80 (d, J=6.9, 3H), 7.62 – 7.55 (m, 

3H), 7.51 (t, J=7.5, 1H), 7.21 – 7.15 (m, 2H), 7.13 – 7.08 (m,3H), 7.03 (d, J=8.1, 2H), 6.62 (d, J=9.0, 

1H), 5.61 (d, J=5.2, 1H), 5.18 (dd, J=9.0, 5.2, 1H), 2.28 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.14, 143.11, 137.59, 136.27, 135.95, 132.24, 131.77, 131.09, 

129.86, 129.31, 129.25, 128.80, 128.52, 128.21, 127.76, 127.48, 127.12, 127.09, 123.87, 60.56, 57.79, 

21.43. 

[α]25
D = -48.2 (c = 1.91, in CH2Cl2). 
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 Retention Time Area % Area 

1 17.608 52086129 99.34 

2 19.982 347160 0.66 

N-(2-chloro-3-(furan-2-yl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4f): 

Prepared according to the general precedure. The tittle compound 4f was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 36.21 min, tr (minor) = 33.93 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, DMSO) δ = 8.58 (d, J=9.8, 1H), 8.23 (s, 1H), 7.86 (d, J=3.5, 1H), 7.34 (d, J=8.0, 

2H), 7.27 (d, J=3.2, 2H), 7.19 (d, J=4.9, 3H), 7.09 (d, J=8.1, 2H), 6.97 – 6.84 (m, 1H), 5.37 (d, J=10.1, 

1H), 4.90 (t, J=9.9, 1H), 2.30 (s, 3H). 

[α]25
D = -69.2 (c = 0.89, in CH2Cl2). 
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 Retention Time Area % Area 

1 33.932 29541 0.28 

2 36.211 10509226 99.72 

N-(2-chloro-3-oxo-3-phenyl-1-(p-tolyl)propyl)-4-methylbenzenesulfonamide (4g): 

Prepared according to the general precedure. The tittle compound 4g 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 94% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 15.42 min, tr (minor) = 14.56 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.8, 2H), 7.62 – 7.51 (m, 3H), 7.40 (t, J=7.7, 2H), 7.10 (d, 

J=8.0, 2H), 7.01 (d, J=8.0, 2H), 6.93 (d, J=7.9, 2H), 6.45 (d, J=8.9, 1H), 5.43 (d, J=4.9, 1H), 5.07 (dd, 

J=8.9, 4.9, 1H), 2.33 (s, 3H), 2.21 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.28, 143.07, 138.03, 137.69, 134.49, 134.26, 133.13, 129.23, 

129.17, 128.84, 127.30, 127.14, 60.22, 57.77, 21.45, 21.00. 

[α]25
D = -61.6 (c = 1.63, in CH2Cl2). 
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 Retention Time Area % Area 

1 14.559 394068 1.53 

2 15.417 25317357 98.47 

N-(2-chloro-3-oxo-3-phenyl-1-(m-tolyl)propyl)-4-methylbenzenesulfonamide (4h): 

Prepared according to the general precedure. The tittle compound 4h was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 96% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 12.01 min, tr (minor) = 11.17 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.85 – 7.73 (m, 2H), 7.57 (d, J=8.3, 2H), 7.53 (d, J=7.4, 1H), 7.39 (t, 

J=7.8, 2H), 7.08 (d, J=8.2, 2H), 7.02 (t, J=7.6, 1H), 6.93 (t, J=8.2, 2H), 6.86 (s, 1H), 6.49 (d, J=9.0, 

1H), 5.42 (d, J=5.0, 1H), 5.07 (dd, J=9.0, 5.0, 1H), 2.32 (s, 3H), 2.14 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.33, 143.03, 138.15, 137.69, 135.95, 134.54, 134.25, 129.17, 

128.91, 128.83, 128.40, 128.11, 127.10, 124.48, 60.51, 57.45, 21.42, 21.21. 

[α]25
D = -68.0 (c = 1.65, in CH2Cl2). 
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 Retention Time Area % Area 

1 11.166 614298 0.65 

2 12.014 94462319 99.35 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S35 
 

N-((1R,2R)-2-chloro-1-(3-nitrophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (4i): 

Prepared according to the general precedure. The tittle compound 4i was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 91% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 15.56 min, tr (minor) = 14.45 min, ee = 95%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.03 – 7.95 (m, 2H), 7.83 (d, J=8.0, 2H), 7.63 – 7.54 (m, 4H), 7.43 (t, 

J=7.7, 2H), 7.37 (t, J=7.9, 1H), 7.10 (d, J=8.1, 2H), 6.57 (d, J=8.8, 1H), 5.48 (d, J=5.4, 1H), 5.22 (dd, 

J=8.8, 5.4, 1H), 2.32 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.38, 147.99, 143.70, 138.30, 137.14, 134.69, 134.00, 133.92, 

129.51, 129.47, 129.02, 128.98, 127.06, 123.13, 122.79, 59.50, 57.28, 21.40. 

[α]25
D = -75.9 (c = 1.60, in CH2Cl2). Known (1R,2R)-4i: 99% ee, [α]25

D = -84.2 (c = 0.48, in CH2Cl2). 

Reference: Y. F. Cai, X. H. Liu, J. Jiang, W. L. Chen, L. L. Lin, X. M. Feng, J. Am. Chem. Soc. 2011, 

133, 5636–5639. 
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 Retention Time Area % Area 

1 14.452 768566 2.51 

2 15.558 29911198 97.49 

N-(2-chloro-3-oxo-3-phenyl-1-(4-(trifluoromethyl)phenyl)propyl)-4-methylbenzenesulfonamide 

(4j): 

Prepared according to the general precedure. The tittle compound 4j 

was purified by silica gel chromatography (petroleum ether : EtOAc 

= 3.5 : 1) to afford a white solid in 93% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 29.67 min, tr (minor) = 32.88 min, ee = 

99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.82 (d, J=7.8, 2H), 7.55 (t, J=7.4, 1H), 7.51 (d, J=8.1, 2H), 7.40 (t, 

J=7.7, 2H), 7.34 (d, J=8.2, 2H), 7.30 – 7.26 (m, 2H), 7.03 (d, J=8.0, 2H), 6.69 (d, J=9.2, 1H), 5.45 (d, 

J=5.7, 1H), 5.19 (dd, J=9.1, 5.7, 1H), 2.30 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.56, 143.52, 140.05, 137.19, 134.50, 134.10, 130.25 (q, J=32.6), 

129.31, 128.93, 128.25, 127.04, 125.30 (q, J=3.6), 59.83, 57.13, 21.28. 
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HRMS (ESI-TOF) calcd for C23H19
34.9689ClF3NO3S ([M]+Na+) = 504.0624, Found 504.0626. 

[α]25
D = -57.9 (c = 1.80, in CH2Cl2). 
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1 29.668 50727021 99.49 

2 32.883 260957 0.51 

N-(2-chloro-3-oxo-3-phenyl-1-(thiophen-3-yl)propyl)-4-methylbenzenesulfonamide (4k): 

Prepared according to the general precedure. The tittle compound 4k was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 14.54 min, tr (minor) = 12.53 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.76 (d, J=7.8, 2H), 7.52 (dd, J=13.7, 7.4, 3H), 7.37 (t, J=7.4, 2H), 

7.07 (d, J=7.8, 2H), 7.00 (d, J=3.0, 1H), 6.93 (s, 1H), 6.74 (d, J=4.9, 1H), 6.28 (d, J=9.1, 1H), 5.40 (d, 

J=3.9, 1H), 5.15 (dd, J=8.8, 4.2, 1H), 2.28 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.20, 143.24, 137.70, 137.11, 134.37, 134.32, 129.35, 128.93, 

128.89, 127.00, 126.31, 123.90, 58.02, 56.51, 21.51. 

HRMS (ESI-TOF) calcd for C20H18
34.9689ClNO3S2 ([M]+Na+) = 442.0314, Found 442.0318. 

[α]25
D = -62.1 (c = 0.40, in CH2Cl2). 
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 Retention Time Area % Area 

1 12.528 56452 0.34 

2 14.541 16624288 99.66 

N-(2-chloro-4,4-dimethyl-1-oxo-1-phenylpentan-3-yl)-4-methylbenzenesulfonamide (4l): 

Prepared according to the general precedure. The tittle compound 4l was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 92% yield (reaction time: 20 h). 

HPLC (Chiralcel ODH, hexane/ i-PrOH = 95/5, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 12.89 min, tr (minor) = 17.58 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.84 (d, J=7.7, 2H), 7.73 (d, J=8.0, 2H), 7.56 (t, J=7.3, 1H), 7.42 (t, 

J=7.6, 2H), 7.17 (d, J=8.0, 2H), 6.85 (d, J=9.0, 1H), 5.28 (d, J=1.5, 1H), 3.83 (dd, J=9.0, 1.6, 1H), 2.30 

(s, 3H), 0.86 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ = 195.38, 142.67, 139.62, 134.61, 134.44, 129.21, 129.18, 128.79, 

126.99, 67.98, 51.16, 36.68, 28.17, 21.49. 

[α]25
D = -11.8 (c = 0.72, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C20H24
34.9689ClNO3S ([M]+Na+) = 416.1063, Found 416.1062. 
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 Retention Time Area % Area 

1 12.885 8054929 99.61 

2 17.583 31895 0.39 

N-(2-chloro-1-oxo-1,2,3,4-tetrahydronaphthalen-2-yl)(phenyl)methyl-4-methylbenzenesulfonami

de (4m): 

Prepared according to the general precedure. The tittle compound 4m was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 75% yield (reaction time: 20 h). 

HPLC (Chiralcel ODH, hexane/ i-PrOH = 85/15, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 12.76 min, tr (minor) = 15.80 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.99 (dd, J=7.9, 0.8, 1H), 7.53 – 7.39 (m, 3H), 7.31 (t, J=7.6, 1H), 

7.19 (d, J=7.7, 1H), 7.14 – 7.02 (m, 5H), 7.00 – 6.89 (m, 3H), 4.89 (d, J=9.7, 1H), 3.38 – 3.28 (m, 1H), 

2.92 (dt, J=17.3, 4.2, 1H), 2.36 – 2.18 (m, 5H). 
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13C NMR (101 MHz, CDCl3) δ = 191.52, 142.63, 142.60, 137.94, 136.07, 134.49, 130.25, 128.99, 

128.89, 128.75, 128.70, 128.29, 128.04, 127.16, 126.90, 71.55, 65.55, 35.14, 25.86, 21.36. 

[α]25
D = -58.5 (c = 0.72, in CH2Cl2). 
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 Retention Time Area % Area 

1 12.757 12647068 99.34 

2 15.800 84335 0.66 

N-(2-chloro-3-oxo-1,3-diphenylpropyl)-4-methoxybenzenesulfonamide (4n): 

Prepared according to the general precedure. The tittle compound 4n 

was purified by silica gel chromatography (petroleum ether : EtOAc 

= 3.5 : 1) to afford a white solid in 96% yield (reaction time: 10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 34.87 min, tr (minor) = 41.09 min, ee = 

97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.5, 2H), 7.63 (d, J=8.8, 

2H), 7.55 (t, J=7.4, 1H), 7.40 (t, J=7.7, 2H), 7.14 (s, 5H), 6.76 (d, J=8.8, 2H), 6.50 (d, J=9.0, 1H), 5.44 

(d, J=4.9, 1H), 5.09 (dd, J=9.0, 4.9, 1H), 3.79 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.20, 161.60, 135.09, 133.36, 133.29, 131.14, 128.17, 127.82, 

127.79, 127.51, 127.19, 126.35, 112.75, 59.38, 56.42, 54.51. 

[α]25
D = -64.7 (c = 0.73, in CH2Cl2). 
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 Retention Time Area % Area 

1 34.871 73374132 98.64 

2 41.089 1013974 1.36 

N-(2-chloro-3-oxo-1,3-diphenylpropyl)-2-methylbenzenesulfonamide (4o): 

Prepared according to the general precedure. The tittle compound 4o was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 97% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 10.71 min, tr (minor) = 10.16 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.86 (d, J=7.9, 1H), 7.77 (d, J=7.5, 2H), 

7.55 (t, J=7.4, 1H), 7.44 – 7.34 (m, 3H), 7.22 – 7.10 (m, 7H), 6.67 (d, J=8.9, 1H), 5.43 (d, J=4.8, 1H), 

5.01 (dd, J=8.9, 4.8, 1H), 2.60 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.51, 137.31, 136.04, 135.26, 133.39, 133.30, 131.58, 131.22, 

128.15, 127.85, 127.78, 127.55, 127.33, 126.15, 124.83, 59.49, 55.96, 19.32. 

[α]25
D = -70.8 (c = 1.02, in CH2Cl2). 
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 Retention Time Area % Area 

1 10.156 100280 0.38 

2 10.706 26211700 99.62 

N-(2-chloro-3-oxo-1,3-diphenylpropyl)benzenesulfonamide (4p): 

Prepared according to the general precedure. The tittle compound 4p was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 93% yield (reaction time: 10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 16.93 min, tr (minor) = 19.46 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.7, 2H), 7.71 (d, J=7.7, 2H), 

7.55 (t, J=7.1, 1H), 7.41 (q, J=7.5, 3H), 7.29 (dd, J=15.6, 8.4, 2H), 7.13 (s, 5H), 6.65 (d, J=8.9, 1H), 

5.44 (d, J=4.1, 1H), 5.19 – 5.08 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.38, 140.56, 136.01, 134.38, 132.39, 128.88, 128.85, 128.68, 

128.58, 128.29, 127.35, 127.02, 60.59, 57.14. 
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HRMS (ESI-TOF) calcd for C21H18
34.9689ClNO3S ([M]+Na+) = 422.0594, Found 422.0595. 

[α]25
D = -78.3 (c = 0.58, in CH2Cl2). 
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 Retention Time Area % Area 

1 16.926 49013030 99.32 

2 19.464 333189 0.68 

4-chloro-N-(2-chloro-3-oxo-1,3-diphenylpropyl)benzenesulfonamide (4q): 

Prepared according to the general precedure. The tittle compound 4q 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 90% yield (reaction time: 10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 22.42 min, tr (minor) = 25.81 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=7.6, 2H), 7.60 (d, J=7.6, 

2H), 7.55 (t, J=7.4, 1H), 7.39 (t, J=7.3, 2H), 7.23 (d, J=7.7, 2H), 7.15 

(s, 5H), 6.78 (d, J=9.0, 1H), 5.42 (d, J=4.6, 1H), 5.19 – 5.10 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.40, 139.15, 138.75, 135.94, 134.48, 134.27, 128.90, 128.87, 

128.67, 128.50, 128.40, 127.41, 60.72, 56.60. 

HRMS (ESI-TOF) calcd for C21H17
34.9689Cl2NO3S ([M]+Na+) = 456.0204, Found 456.0202. 

[α]25
D = -64.2 (c = 0.25, in CH2Cl2). 
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 Retention Time Area % Area 

1 22.418 77113311 98.17 

2 25.809 1439239 1.83 

N-(2-chloro-3-oxo-1,3-diphenylpropyl)-2-nitrobenzenesulfonamide (4r): 

Prepared according to the general precedure. The tittle compound 4r was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 90% yield (reaction time: 10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 23.61 min, tr (minor) = 31.26 min, ee = 93%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.83 (d, J=7.9, 2H), 7.75 (t, J=8.8, 2H), 

7.69 (d, J=9.4, 1H), 7.56 (q, J=7.1, 2H), 7.42 (t, J=7.6, 3H), 7.22 (d, J=4.0, 

2H), 7.08 (d, J=3.1, 3H), 5.45 (d, J=4.5, 1H), 5.35 – 5.28 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.09, 147.39, 135.69, 134.69, 134.49, 134.25, 133.07, 132.47, 

130.40, 128.91, 128.58, 128.49, 127.50, 124.96, 61.75, 56.36. 

HRMS (ESI-TOF) calcd for C21H17
34.9689ClN2O5S ([M]+Na+) = 467.0444, Found 467.0446. 

[α]25
D = -93.4 (c = 0.76, in CH2Cl2). 
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 Retention Time Area % Area 

1 23.610 17549853 96.34 

2 31.256 666099 3.66 

N-(2-chloro-3-oxo-1,3-diphenylpropyl)-4-nitrobenzenesulfonamide (4s): 

Prepared according to the general precedure. The tittle compound 4s 

was purified by silica gel chromatography (petroleum ether : EtOAc 

= 3.5 : 1) to afford a white solid in 95% yield (reaction time: 10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 24.15 min, tr (minor) = 28.56 min, ee = 

96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.12 (d, J=8.9, 2H), 7.87 (d, J=8.9, 

2H), 7.77 (d, J=7.4, 2H), 7.57 (t, J=7.4, 1H), 7.40 (t, J=7.8, 2H), 7.19 – 7.12 (m, 5H), 7.02 (d, J=9.1, 

1H), 5.41 (d, J=4.7, 1H), 5.18 (dd, J=9.1, 4.6, 1H). 
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13C NMR (101 MHz, CDCl3) δ = 193.72, 149.68, 146.52, 135.72, 134.69, 134.10, 128.94, 128.87, 

128.82, 128.64, 128.26, 127.30, 123.84, 61.23, 55.74. 

HRMS (ESI-TOF) calcd for C21H17
34.9689ClN2O5S ([M]+Na+) = 467.0444, Found 467.0444 

[α]25
D = -72.3 (c = 0.52, in CH2Cl2). 
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N-(2-chloro-3-(4-methoxyphenyl)-3-oxo-1-phenylpropyl)-4-nitrobenzenesulfonamide (4t): 

Prepared according to the general precedure. The tittle compound 

4t was purified by silica gel chromatography (petroleum ether : 

EtOAc = 3.5 : 1) to afford a white solid in 94% yield (reaction time: 

10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 70/30, flow rate 1.0 

mL/min, λ = 254 nm), tr (major) = 25.18 min, tr (minor) = 28.86 min, ee = 95%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.11 (d, J=8.7, 2H), 7.85 (d, J=8.7, 2H), 7.75 (d, J=8.8, 2H), 7.25 – 

7.01 (m, 6H), 6.84 (d, J=8.8, 2H), 5.36 (d, J=4.7, 1H), 5.15 (dd, J=9.0, 4.7, 1H), 3.83 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.08, 164.81, 149.62, 146.57, 135.95, 131.44, 128.75, 128.54, 

128.26, 127.33, 126.95, 123.80, 61.37, 55.64, 55.38. 

HRMS (ESI-TOF) calcd for C22H19
34.9689ClN2O6S ([M]+Na+) = 497.0550, Found 497.0545. 

[α]25
D = -78.3 (c = 0.87, in CH2Cl2). 
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N-(2-chloro-3-oxo-1-phenyl-3-(p-tolyl)propyl)-4-nitrobenzenesulfonamide (4u): 

Prepared according to the general precedure. The tittle compound 4u 

was purified by silica gel chromatography (petroleum ether : EtOAc 

= 3.5 : 1) to afford a white solid in 91% yield (reaction time: 10 h). 

HPLC (Chiralcel ID, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 15.92 min, tr (minor) = 18.72 min, ee = 

96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.11 (d, J=8.7, 2H), 7.86 (d, J=8.7, 2H), 7.67 (d, J=8.1, 2H), 7.24 – 

7.02 (m, 8H), 5.38 (d, J=4.7, 1H), 5.17 (dd, J=9.0, 4.7, 1H), 2.36 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.29, 149.64, 146.54, 146.09, 135.83, 131.60, 129.65, 129.02, 

128.77, 128.58, 128.26, 127.32, 123.81, 61.26, 55.63, 21.77. 

HRMS (ESI-TOF) calcd for C22H19
34.9689ClN2O5S ([M]+Na+) = 481.0601, Found 481.0598. 

[α]25
D = -63.4 (c = 0.72, in CH2Cl2). 
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 Retention Time Area % Area 

1 15.923 25776748 97.80 

2 18.722 580332 2.20 

N-(2-chloro-3-(4-fluorophenyl)-3-oxo-1-phenylpropyl)-4-nitrobenzenesulfonamide (4v): 

Prepared according to the general precedure. The tittle compound 4v 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 91% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ 
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= 254 nm), tr (major) = 12.82 min, tr (minor) = 11.14 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.14 (d, J=8.8, 2H), 7.87 (d, J=8.8, 2H), 7.82 (dd, J=8.8, 5.3, 2H), 

7.16 (s, 5H), 7.08 (t, J=8.5, 2H), 6.99 (d, J=9.1, 1H), 5.36 (d, J=4.5, 1H), 5.16 (dd, J=9.1, 4.5, 1H). 
13C NMR (101 MHz, CDCl3) δ = 192.18, 167.85, 165.28, 149.68, 146.46, 135.58, 131.85, 131.75, 

130.44, 130.41, 128.87, 128.72, 128.26, 127.26, 123.87, 116.40, 116.18, 61.21, 55.64. 

HRMS (ESI-TOF) calcd for C21H16
34.9689ClFN2O5S ([M]+Na+) = 485.0350, Found 485.0353. 

[α]25
D = -62.0 (c = 0.75, in CH2Cl2). 
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N-(2-chloro-1-(2-chlorophenyl)-3-oxo-3-phenylpropyl)-4-nitrobenzenesulfonamide (4w): 

Prepared according to the general precedure. The tittle compound 4w was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 97% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 12.85 min, tr (minor) = 10.67 min, ee = 92%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.20 (d, J=8.9, 2H), 7.95 (d, J=8.9, 2H), 7.78 (d, J=7.4, 2H), 7.57 (t, 

J=7.4, 1H), 7.41 (t, J=7.8, 2H), 7.35 – 7.26 (m, 2H), 7.17 – 7.02 (m, 3H), 5.56 (d, J=4.6, 1H), 5.47 (dd, 

J=9.1, 4.6, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.67, 149.81, 146.07, 134.86, 133.93, 133.19, 132.44, 130.00, 

129.83, 129.63, 128.99, 128.91, 128.34, 127.30, 123.98, 58.27, 52.70. 

HRMS (ESI-TOF) calcd for C21H16
34.9689Cl2N2O5S ([M]+Na+) = 501.0055, Found 501.0056. 

[α]25
D = -84.9 (c = 0.98, in CH2Cl2). 
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1 10.673 1714909 3.82 

2 12.846 43210079 96.18 

N-(2-chloro-1-(3-chlorophenyl)-3-oxo-3-phenylpropyl)-4-nitrobenzenesulfonamide (4x): 

Prepared according to the general precedure. The tittle compound 4x was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 96% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 9.88 min, tr (minor) = 9.38 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.19 (d, J=8.8, 2H), 7.89 (d, J=8.8, 2H), 7.80 (d, J=7.5, 2H), 7.60 (t, 

J=7.4, 1H), 7.44 (t, J=7.8, 2H), 7.13 (dd, J=7.9, 4.5, 4H), 6.98 (d, J=9.0, 1H), 5.38 (d, J=4.6, 1H), 5.13 

(dd, J=9.0, 4.5, 1H). 
13C NMR (101 MHz, CDCl3) δ = 192.32, 148.78, 145.22, 136.68, 133.90, 133.78, 132.73, 129.12, 

128.00, 127.93, 127.82, 127.19, 126.53, 124.54, 122.92, 59.66, 54.37. 

HRMS (ESI-TOF) calcd for C21H16
34.9689Cl2N2O5S ([M]+Na+) = 501.0055, Found 501.0053. 

[α]25
D = -56.4 (c = 0.98, in CH2Cl2). 
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 Retention Time Area % Area 

1 9.382 289736 1.38 

2 9.877 20781480 98.62 

N-(2-chloro-1-(4-chlorophenyl)-3-oxo-3-phenylpropyl)-4-nitrobenzenesulfonamide (4y): 

Prepared according to the general precedure. The tittle compound 4y 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 95% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 12.47 min, tr (minor) = 13.15 min, ee = 

97%. 
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d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.20 (d, J=8.7, 2H), 7.92 (d, J=8.7, 2H), 7.78 (d, J=7.8, 2H), 7.59 (t, 

J=7.4, 1H), 7.42 (t, J=7.7, 2H), 7.24 – 7.10 (m, 4H), 7.00 (d, J=8.8, 1H), 5.37 (d, J=4.7, 1H), 5.14 (dd, 

J=8.7, 4.7, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.44, 149.82, 146.35, 134.91, 134.75, 134.56, 133.85, 129.04, 

128.90, 128.70, 128.31, 123.99, 60.52, 55.54. 

HRMS (ESI-TOF) calcd for C21H16
34.9689Cl2N2O5S ([M]+Na+) = 501.0055, Found 501.0052. 

[α]25
D = -62.8 (c = 0.96, in CH2Cl2). 
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 Retention Time Area % Area 

1 12.473 350974 1.70 

2 13.145 20298767 98.30 

N-(1-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfonamide 

(5a): 

Prepared according to the general precedure. The tittle compound 5a was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 94% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 80.68 min, tr (minor) = 36.51 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.73 (d, J=7.4, 2H), 7.48 (d, J=7.9, 3H), 7.34 

– 7.17 (m, 8H), 7.05 (t, J=7.4, 1H), 6.91 (d, J=7.9, 2H), 6.83 (t, J=7.4, 1H), 

6.54 (d, J=7.8, 1H), 6.13 (d, J=10.0, 1H), 5.77 (d, J=10.2, 1H), 4.95 (d, J=15.8, 1H), 4.76 (d, J=15.8, 

1H), 2.15 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.01, 172.85, 143.70, 142.27, 136.63, 135.76, 134.70, 134.17, 

131.01, 129.37, 129.10, 128.95, 128.45, 127.89, 127.35, 127.25, 125.93, 125.47, 123.24, 110.27, 58.86, 

52.34, 44.42, 21.43. 

[α]25
D = 111.4 (c = 1.09, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C30H25
78.9183BrN2O4S ([M]+Na+) = 611.0616, Found 611.0616. 
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 Retention Time Area % Area 

1 36.51 372.40 0.6851 

2 80.68 53982.27 99.3149 

N-(1-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-(2-fluorophenyl)-2-oxoethyl)-4-methylbenzenesulfon

amide (5b): 

Prepared according to the general precedure. The tittle compound 5b was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 94% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 113.70 min, tr (minor) = 40.97 min, ee = 95%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.66 (d, J=8.2, 2H), 7.49 (dd, J=9.8, 4.9, 2H), 

7.42 – 7.27 (m, 6H), 7.18 – 7.00 (m, 5H), 6.92 (t, J=7.5, 1H), 6.62 (d, J=7.9, 

1H), 6.49 (d, J=9.9, 1H), 5.75 (dd, J=10.1, 3.0, 1H), 4.98 (d, J=15.8, 1H), 4.84 (d, J=15.8, 1H), 2.27 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 193.79, 172.75, δ = 161.43 (d, J=255.8),143.67, 141.95, 136.76, 

135.64 (d, J=9.5), 134.74, 130.96, 130.75, 130.74, 129.42, 128.91, 127.89, 127.43, 127.30, 126.08, 

125.51, 124.54 (d, J=10.9), 124.41 (d, J=3.3), 123.37, 116.68 (d, J=23.6), 110.21, 62.97 (d, J=10.1), 

52.74, 44.39, 21.47. 

HRMS (ESI-TOF) calcd for C30H24
78.9183BrFN2O4S ([M]+H+) = 607.0702, Found 607.0723. 

[α]25
D = 100.6 (c = 1.22, in CH2Cl2). 
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 Retention Time Area % Area 

1 40.97 2368.08 2.5394 

2 113.70 90884.78 97.4606 

N-(1-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-(3-methoxyphenyl)-2-oxoethyl)-4-methylbenzenesul

fonamide (5c): 

Prepared according to the general precedure. The tittle compound 5c 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 95% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 53.31 min, tr (minor) = 32.73 min, ee = 94%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.56 (d, J=8.2, 2H), 7.50 (d, J=7.7, 

1H), 7.44 – 7.26 (m, 7H), 7.17 – 7.07 (m, 3H), 7.02 (d, J=8.1, 2H), 6.91 

(t, J=7.7, 1H), 6.62 (d, J=7.9, 1H), 6.24 (d, J=10.1, 1H), 5.81 (d, J=10.2, 1H), 5.02 (d, J=15.8, 1H), 

4.85 (d, J=15.8, 1H), 3.78 (s, 3H), 2.26 (s, 3H). 

13C NMR (101 MHz, CDCl3) δ = 195.87, 172.90, 159.59, 143.65, 142.24, 137.13, 136.78, 134.72, 

130.96, 129.47, 129.34, 128.94, 127.88, 127.34, 127.26, 125.86, 125.57, 123.25, 122.15, 120.88, 

112.54, 110.25, 59.30, 55.42, 52.34, 44.42, 21.39. 

[α]25
D = 78.8 (c = 0.97, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C31H27
78.9183BrN2O5S ([M]+K+) = 657.0461, Found 657.0457. 
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N-(1-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-(4-chlorophenyl)-2-oxoethyl)-4-methylbenzenesulfo

namide (5d): 

Prepared according to the general precedure. The tittle compound 5d was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 95% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 113.02 min, tr (minor) = 34.66 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.68 (d, J=8.5, 2H), 7.49 (d, J=8.1, 2H), 

7.32 – 7.16 (m, 8H), 7.07 (t, J=7.4, 1H), 6.95 (d, J=7.9, 2H), 6.84 (t, J=7.4, 

1H), 6.55 (d, J=7.8, 1H), 6.13 (d, J=10.1, 1H), 5.69 (d, J=10.1, 1H), 4.94 (d, 

J=15.8, 1H), 4.76 (d, J=15.8, 1H), 2.18 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 194.97, 172.76, 143.90, 142.29, 140.85, 136.66, 134.65, 134.10, 

131.11, 130.46, 129.42, 128.96, 128.81, 127.92, 127.37, 127.24, 125.83, 125.38, 123.32, 110.33, 58.94, 

52.24, 44.44, 21.44. 

[α]25
D = 119.9 (c = 1.04, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C30H24
78.9183Br34.9689ClN2O4S ([M]+H+) = 623.0407, Found 623.0407. 
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 Retention Time Area % Area 

1 34.66 567.74 0.6476 

2 113.02 87105.98 99.3524 

N-(1-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-(naphthalen-2-yl)-2-oxoethyl)-4-methylbenzenesulfo

namide (5e): 

Prepared according to the general precedure. The tittle compound 5e was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 96% yield (reaction time: 4 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 37.62 min, tr (minor) = 21.39 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.38 (s, 1H), 7.99 (d, J=7.9, 1H), 7.85 (d, 

J=8.0, 1H), 7.77 (s, 2H), 7.67 – 7.57 (m, 2H), 7.53 (d, J=8.2, 2H), 7.37 

(dt, J=14.9, 7.6, 5H), 7.28 (t, J=7.1, 1H), 7.13 (t, J=7.4, 1H), 6.90 (t, 
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J=7.5, 1H), 6.80 (d, J=8.0, 2H), 6.64 (d, J=7.9, 1H), 6.23 (d, J=10.1, 1H), 5.98 (d, J=10.2, 1H), 5.06 (d, 

J=15.8, 1H), 4.87 (d, J=15.8, 1H), 1.98 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.78, 172.99, 143.65, 142.38, 136.57, 135.88, 134.76, 133.07, 

132.01, 131.80, 131.00, 130.06, 129.41, 129.27, 128.97, 128.33, 127.89, 127.72, 127.31, 127.28, 

127.15, 125.98, 125.60, 123.89, 123.26, 110.29, 58.88, 52.55, 44.47, 21.14. 

[α]25
D = 115.0 (c = 0.83, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C34H27
78.9183BrN2O4S ([M]+Na+) = 661.0773, Found 661.0779 
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1 21.39 2320.69 2.0319 
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Methyl 2-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (5f): 

Prepared according to the general precedure. The tittle compound 5f was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 2 h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.76 (d, J=8.2, 2H), 7.41 (d, J=7.5, 1H), 7.36 

– 7.25 (m, 7H), 7.22 (t, J=7.7, 1H), 7.05 (t, J=7.6, 1H), 6.67 (d, J=7.9, 1H), 

6.18 (d, J=10.3, 1H), 4.97 (d, J=15.8, 1H), 4.87 – 4.73 (m, 2H), 3.28 (s, 3H), 

2.42 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 172.49, 168.10, 143.93, 141.98, 136.66, 134.62, 131.20, 129.55, 

128.95, 127.96, 127.54, 127.29, 125.64, 125.56, 123.59, 110.28, 61.15, 52.56, 51.57, 44.35, 21.61. 

[α]25
D = 105.3 (c = 1.12, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C25H23
78.9183BrN2O5S ([M]+Na+) = 565.0409, Found 565.0411. 

Aziridine-5f:  
1H NMR (400 MHz, CDCl3) δ = 7.88 (d, J=8.3, 2H), 7.42 – 7.25 (m, 9H), 6.99 (t, J=7.5, 1H), 6.78 (d, 

J=7.9, 1H), 5.14 (d, J=15.6, 1H), 4.89 (d, J=15.6, 1H), 4.63 (s, 1H), 3.73 (s, 3H), 2.44 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 167.82, 164.51, 144.44, 144.28, 137.67, 135.10, 130.72, 129.70, 

128.94, 127.91, 127.56, 127.44, 124.41, 123.08, 120.75, 109.79, 52.92, 52.62, 50.93, 44.71, 21.70. 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 24.63 

min, tr (minor) = 35.78 min, ee = 99%. 

[α]25
D = -37.8 (c = 0.54, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C25H22N2O5S([M]+H+) = 463.1328, Found 463.1328. 
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 Retention Time Area % Area 

1 24.63 18924.44 99.7099 

2 35.78 55.07 0.2901 

N-(1-(1-benzyl-3-bromo-5-fluoro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (5g): 

Prepared according to the general precedure. The tittle compound 5g was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 91% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 45.47 min, tr (minor) = 33.24 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.83 (d, J=7.5, 2H), 7.57 (dd, J=18.7, 7.8, 

3H), 7.47 – 7.27 (m, 7H), 7.10 (dd, J=7.9, 2.4, 1H), 6.98 (d, J=8.0, 2H), 6.87 (td, J=8.7, 2.5, 1H), 6.56 

(dd, J=8.6, 4.1, 1H), 6.04 (d, J=10.2, 1H), 5.82 (d, J=10.3, 1H), 5.04 (d, J=15.8, 1H), 4.82 (d, J=15.8, 

1H), 2.22 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.00, 172.59, 159.01 (d, J=243.0), 143.83, 138.33, 136.40, 135.62, 

134.38, 134.35, 129.40, 129.20, 129.03, 128.50, 128.01, 127.37, 127.22, 126.89 (d, J=8.6), 117.58 (d, 

J=23.5), 114.09 (d, J=26.0), 111.04, 110.96, 58.42, 51.83, 44.59, 21.41. 

[α]25
D = 98.6 (c = 1.10, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C30H24
78.9183BrFN2O4S ([M]+K+) = 645.0261, Found 645.0262. 
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 Retention Time Area % Area 

1 33.24 198.00 0.6224 

2 45.47 31616.44 99.3776 

N-(1-(1-benzyl-3-bromo-5-chloro-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfon

amide (5h): 

Prepared according to the general precedure. The tittle compound 5h was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 92% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 39.59 min, tr (minor) = 33.31 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.82 (d, J=7.5, 2H), 7.63 – 7.50 (m, 3H), 

7.46 – 7.27 (m, 8H), 7.12 (dd, J=8.4, 2.0, 1H), 6.98 (d, J=8.0, 2H), 6.55 (d, J=8.4, 1H), 6.03 (d, J=10.3, 

1H), 5.81 (d, J=10.3, 1H), 5.05 (d, J=15.8, 1H), 4.81 (d, J=15.8, 1H), 2.22 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.00, 172.39, 143.85, 140.88, 136.37, 135.62, 134.36, 134.25, 

130.95, 129.41, 129.19, 129.05, 128.70, 128.50, 128.06, 127.38, 127.21, 127.07, 126.49, 111.26, 58.49, 

51.55, 44.58, 21.41. 

[α]25
D = 128.5 (c = 0.98, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C30H24
78.9183Br34.9689ClN2O4S ([M]+H+) = 623.0407, Found 623.0399. 
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 Retention Time Area % Area 

1 33.31 169.68 0.6730 

2 39.59 25044.08 99.3270 

N-(1-(1-benzyl-3,5-dibromo-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfonamid

e (5i): 

Prepared according to the general precedure. The tittle compound 5i was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 90% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 41.10 min, tr (minor) = 35.69 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.74 (d, J=7.5, 2H), 7.55 – 7.45 (m, 3H), 
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7.40 – 7.25 (m, 7H), 7.25 – 7.18 (m, 2H), 6.91 (d, J=7.9, 2H), 6.43 (d, J=8.4, 1H), 5.96 (d, J=10.2, 1H), 

5.73 (d, J=10.3, 1H), 4.97 (d, J=15.8, 1H), 4.74 (d, J=15.8, 1H), 2.15 (s, 3H).  

13C NMR (101 MHz, CDCl3) δ = 196.00, 172.26, 143.84, 141.36, 136.37, 135.63, 134.35, 134.20, 

133.82, 129.41, 129.25, 129.17, 129.05, 128.49, 128.06, 127.39, 127.20, 115.85, 111.70, 58.54, 51.45, 

44.56, 21.41. 

[α]25
D = 88.6 (c = 1.14, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C30H24
78.9183Br2N2O4S ([M]+H+) = 666.9902, Found 666.9899. 
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 Retention Time Area % Area 

1 35.69 606.50 0.7483 

2 41.10 80448.15 99.2517 

N-(2-bromo-3-oxo-1,3-diphenylpropyl)-4-methylbenzenesulfonamide (6a): 

Prepared according to the general precedure. The tittle compound 6a was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 96% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 85/15, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 32.85 min, tr (minor) = 30.95 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.69 (d, J=7.9, 2H), 7.50 (d, J=7.5, 2H), 7.45 (t, J=7.3, 1H), 7.30 (t, 

J=7.4, 2H), 7.13 – 6.97 (m, 7H), 6.72 (d, J=8.9, 1H), 5.37 (d, J=4.0, 1H), 5.03 (dd, J=7.9, 5.1, 1H), 

2.24 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.75, 143.01, 137.76, 136.82, 134.27, 129.19, 128.82, 128.75, 

128.59, 128.11, 127.36, 127.12, 60.70, 46.12, 21.46. 

[α]25
D = -82.6 (c = 1.02, in CH2Cl2). 
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 Retention Time Area % Area 

1 30.945 201525 0.56 

2 32.850 36004908 99.44 

N-(2-bromo-3-oxo-3-phenyl-1-(m-tolyl)propyl)-4-methylbenzenesulfonamide (6b): 

Prepared according to the general precedure. The tittle compound 6b was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 95% yield (reaction time: 4h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 13.56 min, tr (minor) = 11.97 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.70 (d, J=7.9, 2H), 7.47 (dd, J=16.8, 7.8, 3H), 7.31 (t, J=7.7, 2H), 

7.00 (d, J=8.1, 2H), 6.92 (dd, J=18.1, 7.5, 2H), 6.85 – 6.79 (m, 2H), 6.66 (d, J=9.2, 1H), 5.35 (d, J=4.9, 

1H), 4.99 (dd, J=9.1, 4.9, 1H), 2.25 (s, 3H), 2.06 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.81, 142.90, 138.22, 137.86, 136.57, 134.37, 134.21, 129.10, 

128.84, 128.80, 128.74, 128.48, 128.04, 127.11, 124.46, 60.78, 46.09, 21.42, 21.21. 

[α]25
D = -64.0 (c = 0.87, in CH2Cl2). 
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 Retention Time Area % Area 

1 11.969 59395 0.48 

2 13.559 12280697 99.52 

N-(2-bromo-1-(2-chlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (6c): 

Prepared according to the general precedure. The tittle compound 6c was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 92% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.69 (d, J=7.6, 2H), 7.56 (d, J=8.2, 2H), 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S55 
 

7.46 (t, J=7.4, 1H), 7.31 (t, J=7.8, 2H), 7.23 (dd, J=7.7, 1.1, 1H), 7.16 (d, J=7.9, 1H), 7.04 (d, J=8.2, 

2H), 7.00 (td, J=7.7, 1.5, 1H), 6.93 (t, J=7.4, 1H), 6.84 (d, J=9.2, 1H), 5.53 (d, J=4.8, 1H), 5.35 (dd, 

J=9.2, 4.7, 1H), 2.25 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.70, 143.19, 137.40, 134.40, 134.17, 134.14, 132.39, 129.83, 

129.60, 129.44, 129.27, 128.86, 128.72, 127.14, 127.12, 57.84, 42.83, 21.47. 

[α]25
D = -68.9 (c = 0.96, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C22H19
78.9183Br34.9689ClNO3S ([M]+Na+) = 513.9855, Found 513.9852. 

Aziridine-6c:  
1H NMR (400 MHz, CDCl3) δ = 7.99 (d, J=7.6, 2H), 7.67 (d, J=8.2, 2H), 7.54 (t, J=7.4, 1H), 7.41 (t, 

J=7.7, 2H), 7.28 (d, J=7.8, 1H), 7.22 – 7.12 (m, 5H), 4.70 (d, J=4.2, 1H), 4.13 (d, J=4.2, 1H), 2.34 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 189.79, 144.62, 136.34, 136.00, 134.82, 134.10, 131.44, 129.96, 

129.59, 129.48, 129.03, 128.79, 128.24, 127.93, 126.92, 49.47, 45.61, 21.66. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 11.29 

min, tr (minor) = 9.19 min, ee = 95%. 

[α]25
D = -9.8 (c = 0.61, in CH2Cl2). 
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1 9.192 786820 2.53 

2 11.291 30268017 97.47 

N-(2-bromo-1-(3-chlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (6d): 

Prepared according to the general precedure. The tittle compound 6d was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 97% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.73 (d, J=7.9, 2H), 7.47 (t, J=7.1, 3H), 

7.32 (t, J=7.6, 2H), 7.01 (t, J=5.4, 6H), 6.67 (d, J=9.1, 1H), 5.33 (d, J=5.2, 

1H), 4.99 (dd, J=9.0, 5.2, 1H), 2.26 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.29, 143.32, 138.70, 137.44, 134.45, 134.41, 134.05, 129.84, 

129.27, 128.87, 128.81, 128.29, 127.74, 127.02, 125.71, 60.14, 45.72, 21.45. 

[α]25
D = -61.1 (c = 1.02, in CH2Cl2). 

Aziridine-6d:  
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1H NMR (400 MHz, CDCl3) δ = 7.95 (d, J=7.8, 2H), 7.62 (d, J=8.0, 2H), 7.54 (t, J=7.4, 1H), 7.40 (t, 

J=7.6, 2H), 7.18 (dt, J=11.9, 8.1, 6H), 4.42 (d, J=4.1, 1H), 4.12 (d, J=4.1, 1H), 2.32 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.91, 144.69, 136.24, 135.88, 135.27, 134.66, 134.21, 129.96, 

129.62, 129.06, 129.01, 128.84, 127.79, 127.44, 125.76, 50.51, 46.08, 21.64. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 15.85 

min, tr (minor) = 12.23 min, ee = 99%. 

[α]25
D = -15.2 (c = 0.55, in CH2Cl2). 
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1 12.225 188650 0.51 

2 15.847 37099312 99.49 

N-(2-bromo-1-(4-chlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (6e): 

Prepared according to the general precedure. The tittle compound 6e 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 94% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.72 (d, J=7.6, 2H), 7.48 (t, J=7.2, 

3H), 7.33 (t, J=7.8, 2H), 7.07 – 6.99 (m, 6H), 6.68 (d, J=9.0, 1H), 5.33 (d, J=5.1, 1H), 4.99 (dd, J=9.0, 

5.1, 1H), 2.28 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.46, 143.32, 137.59, 135.34, 134.45, 134.12, 134.06, 129.27, 

128.90, 128.78, 128.72, 127.10, 60.04, 45.75, 21.46. 

[α]25
D = -52.6 (c = 0.57, in CH2Cl2). 

Aziridine-6e:  
1H NMR (400 MHz, CDCl3) δ = 7.96 (d, J=7.6, 2H), 7.64 (d, J=8.2, 2H), 7.55 (t, J=7.4, 1H), 7.41 (t, 

J=7.7, 2H), 7.22 (d, J=5.7, 3H), 7.19 (d, J=2.5, 1H), 7.16 (d, J=8.2, 2H), 4.41 (d, J=4.2, 1H), 4.17 (d, 

J=4.2, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 190.06, 144.59, 136.45, 135.88, 134.90, 134.20, 131.54, 129.59, 

128.97, 128.90, 128.85, 127.72, 50.25, 46.62, 21.64. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 18.81 

min, tr (minor) = 15.94 min, ee = 98%. 

[α]25
D = -5.0 (c = 0.28, in CH2Cl2). 
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1 15.937 216013 0.83 

2 18.810 25936501 99.17 

N-((1R,2R)-2-bromo-1-(3-nitrophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (6f): 

Prepared according to the general precedure. The tittle compound 6f was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 90% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, DMSO) δ = 8.63 (d, J=9.3, 1H), 8.11 (d, J=7.7, 2H), 

8.06 – 7.97 (m, 2H), 7.79 – 7.72 (m, 2H), 7.62 (t, J=7.6, 2H), 7.48 (t, J=7.9, 

1H), 7.26 (d, J=7.9, 2H), 7.00 (d, J=8.0, 2H), 5.77 (d, J=10.4, 1H), 5.11 (t, J=9.8, 1H), 2.20 (s, 3H). 
13C NMR (101 MHz, DMSO) δ = 191.52, 147.34, 142.22, 139.40, 137.66, 135.52, 134.33, 134.12, 

129.30, 129.01, 128.94, 128.89, 126.23, 122.64, 122.48, 58.23, 46.59, 20.68. 

[α]25
D = -77.8 (c = 0.74, in CH2Cl2). Known (1R,2R)-6f: 99% ee, [α]

25
D = -88.0 (c = 1.79, in CH2Cl2). 

Reference: Y. F. Cai, X. H. Liu, Y. H. Hui, J. Jiang, W. T. Wang, W. L. Chen, L. L. Lin, X. M. Feng, 

Angew. Chem. 2010, 122, 6296–6300; Angew. Chem. Int. Ed. 2010, 49, 6160–6164. 

Aziridine-6f:  
1H NMR (400 MHz, CDCl3) δ = 8.10 (d, J=8.2, 1H), 8.05 (s, 1H), 7.97 (d, J=7.9, 2H), 7.70 – 7.61 (m, 

3H), 7.56 (t, J=7.3, 1H), 7.46 (t, J=8.0, 1H), 7.41 (t, J=7.6, 2H), 7.17 (d, J=8.3, 2H), 4.56 (d, J=4.0, 

1H), 4.19 (d, J=4.0, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.51, 148.43, 145.02, 135.92, 135.75, 135.64, 134.36, 133.78, 

129.77, 129.72, 129.07, 128.89, 127.82, 123.77, 122.26, 50.70, 45.26, 21.65. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 19.84 

min, tr (minor) = 14.71 min, ee = 99%. 

[α]25
D = -28.5 (c = 0.46, in CH2Cl2). 
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N-(2-bromo-3-oxo-1,3-diphenylpropyl)benzenesulfonamide (6g): 

Prepared according to the general precedure. The tittle compound 6g was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 92% yield (reaction time: 4h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 20.97 min, tr (minor) = 18.09 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.77 (d, J=7.5, 2H), 7.71 (d, J=7.5, 2H), 

7.54 (t, J=7.4, 1H), 7.46 – 7.35 (m, 3H), 7.30 (t, J=7.7, 2H), 7.23 – 7.05 (m, 5H), 6.87 (d, J=9.2, 1H), 

5.44 (d, J=4.7, 1H), 5.13 (dd, J=9.1, 4.7, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.88, 140.74, 136.61, 134.34, 134.22, 132.29, 128.85, 128.74, 

128.66, 128.62, 128.23, 127.29, 127.04, 60.88, 45.77. 

[α]25
D = -67.9 (c = 0.94, in CH2Cl2). 
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N-(2-bromo-3-oxo-1,3-diphenylpropyl)-4-chlorobenzenesulfonamid

e (6h): 

Prepared according to the general precedure. The tittle compound 6h 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 91% yield (reaction time: 4h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, 
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λ = 254 nm), tr (major) = 20.13 min, tr (minor) = 18.96 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.67 (t, J=13.1, 2H), 7.51 (d, J=7.5, 2H), 7.45 (t, J=7.3, 1H), 7.29 (t, 

J=7.4, 2H), 7.02 – 7.16(m, 7H), 6.91 (d, J=9.1, 1H), 5.36 (d, J=4.5, 1H), 5.10 – 4.98 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.77, 139.25, 138.66, 136.52, 134.41, 134.12, 128.87, 128.82, 

128.78, 128.73, 128.51, 128.35, 127.39, 60.87, 45.61. 

[α]25
D = -70.8 (c = 0.89, in CH2Cl2). 
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 Retention Time Area % Area 

1 18.958 258177 1.24 

2 20.125 20623895 98.76 

N-(2-bromo-3-oxo-1,3-diphenylpropyl)-4-nitrobenzenesulfonamide (6i): 

Prepared according to the general precedure. The tittle compound 6i 

was purified by silica gel chromatography (petroleum ether : EtOAc 

= 3.5 : 1) to afford a white solid in 94% yield (reaction time: 2h; 

Used 2 mL CH2Cl2). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 

mL/min, λ = 254 nm), tr (major) = 16.50 min, tr (minor) = 14.55 min, 

ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.13 (d, J=8.8, 2H), 7.86 (d, J=8.9, 2H), 7.77 (d, J=7.5, 2H), 7.56 (t, 

J=7.4, 1H), 7.40 (t, J=7.8, 2H), 7.24 (d, J=9.2, 1H), 7.15 (dd, J=6.9, 4.2, 5H), 5.44 (d, J=4.5, 1H), 5.16 

(dd, J=9.2, 4.4, 1H). 
13C NMR (101 MHz, CDCl3) δ = 194.12, 149.63, 146.57, 136.19, 134.65, 133.92, 128.94, 128.88, 

128.78, 128.63, 128.28, 127.28, 123.82, 61.42, 44.87. 

[α]25
D = -67.3 (c = 0.65, in CH2Cl2). 
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 Retention Time Area % Area 

1 14.552 554380 1.82 

2 16.501 29882761 98.18 

N-(1-(3-chloro-1-methyl-2-oxoindolin-3-yl)-2-oxo-2-phenylethyl)-4-methylbenzenesulfonamide 

(7): 

Prepared according to the general precedure. The tittle compound 7 was purified 

by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to afford a 

white solid in 95% yield (reaction time: 10 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 18.05 min, tr (minor) = 22.14 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.82 (d, J=7.6, 2H), 7.56 (t, J=8.0, 3H), 7.39 (t, 

J=7.7, 2H), 7.33 (t, J=7.8, 1H), 7.27 (d, J=6.9, 1H), 7.00 (dd, J=17.1, 8.0, 3H), 6.82 (d, J=7.8, 1H), 

5.95 (d, J=10.1, 1H), 5.71 (d, J=10.2, 1H), 3.21 (s, 3H), 2.25 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.88, 172.01, 143.72, 143.67, 136.54, 135.78, 134.20, 131.32, 

129.37, 129.09, 128.46, 127.35, 125.70, 124.77, 123.23, 109.02, 61.83, 58.75, 26.88, 21.43. 

[α]25
D = 34.0 (c = 0.62, in CH2Cl2). 
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N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(3-methoxyphenyl)-2-oxoethyl)-4-methylbenzenesulf

onamide (2aa): 

Prepared according to the general precedure. The tittle compound 2aa was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 98% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 19.11 min, tr (minor) = 15.98 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.60 – 7.42 (m, 3H), 7.36 – 7.15 (m, 7H), 

7.14 – 7.08 (m, 2H), 7.04 (d, J=7.5, 1H), 6.93 (d, J=7.6, 2H), 6.88 (t, J=7.5, 

1H), 6.58 (d, J=7.7, 1H), 5.90 (d, J=10.1, 1H), 5.69 (d, J=10.1, 1H), 5.00 (d, 

J=15.7, 1H), 4.73 (d, J=15.8, 1H), 3.72 (s, 3H), 2.17 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 195.77, 172.29, 159.55, 143.79, 142.82, 137.15, 136.42, 134.65, 

131.21, 129.47, 129.40, 128.96, 127.91, 127.42, 127.31, 125.84, 124.76, 123.24, 122.33, 120.92, 

112.57, 110.20, 61.98, 58.99, 55.45, 44.48, 21.39. 

HRMS (ESI-TOF) calcd for C31H27
34.9689ClN2O5S ([M]+Na+) = 597.1227, Found 597.1226. 

[α]25
D = 34.8 (c = 1.12, in CH2Cl2). 
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 Retention Time Area % Area 

1 15.98 83.35 0.6697 

2 19.11 12362.14 99.3303 

N-(1-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-chlorophenyl)-2-oxoethyl)-4-methylbenzenesulfon

amide (2ab): 

Prepared according to the general precedure. The tittle compound 2ab was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 98% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 26.21 min, tr (minor) = 18.36 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.78 (d, J=8.5, 2H), 7.56 (d, J=8.2, 2H), 7.42 – 

7.24 (m, 8H), 7.18 (t, J=7.5, 1H), 7.01 (d, J=8.0, 2H), 6.95 (t, J=7.6, 1H), 6.66 

(d, J=7.9, 1H), 5.96 (d, J=10.3, 1H), 5.72 (d, J=10.4, 1H), 5.06 (d, J=15.8, 1H), 

4.78 (d, J=15.8, 1H), 2.24 (s, 3H). 
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13C NMR (101 MHz, CDCl3) δ = 194.86, 172.17, 144.01, 142.85, 140.93, 136.34, 134.60, 134.14, 

131.34, 130.54, 129.48, 128.99, 128.79, 127.95, 127.44, 127.31, 125.80, 124.58, 123.32, 110.28, 61.99, 

58.71, 44.50, 21.44. 

HRMS (ESI-TOF) calcd for C30H24
34.9689Cl2N2O4S ([M]+Na+) = 601.0732, Found 601.0739. 

[α]25
D = 55.9 (c = 1.12, in CH2Cl2). 
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 Retention Time Area % Area 

1 18.36 285.54 1.2271 

2 26.21 22983.28 98.7729 

Ethyl 2-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (2ac): 

Prepared according to the general precedure. The tittle compound 2ac was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 31.81 min, tr (minor) = 11.84 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.67 (d, J=7.9, 2H), 7.33 (d, J=7.5, 1H), 7.29 – 

7.12 (m, 8H), 6.98 (t, J=7.6, 1H), 6.60 (d, J=7.8, 1H), 5.92 (d, J=10.4, 1H), 4.92 (d, J=15.7, 1H), 4.71 

(d, J=15.7, 1H), 4.65 (d, J=10.4, 1H), 3.74 (dq, J=14.3, 7.1, 1H), 3.61 (dq, J=14.4, 7.1, 1H), 2.33 (s, 

3H), 0.81 (t, J=7.0, 3H). 
13C NMR (101 MHz, CDCl3) δ = 171.89, 167.75, 143.93, 142.53, 136.67, 134.56, 131.34, 129.56, 

128.94, 127.96, 127.53, 127.31, 125.62, 124.97, 123.49, 110.19, 62.10, 61.45, 60.92, 44.40, 21.58, 

13.49. 

HRMS (ESI-TOF) calcd for C26H25
34.9689ClN2O5S ([M]+Na+) = 535.1070, Found 535.1072. 

[α]25
D = 31.1 (c = 1.09, in CH2Cl2). 
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[ M i n u t e s ]
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Isopropyl 2-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (2ad): 

Prepared according to the general precedure. The tittle compound 2ad was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 50.63 min, tr (minor) = 11.82 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.68 (d, J=7.8, 2H), 7.32 (d, J=7.4, 1H), 7.28 – 

7.11 (m, 8H), 6.98 (t, J=7.6, 1H), 6.59 (d, J=7.8, 1H), 6.01 (d, J=10.3, 1H), 4.90 

(d, J=15.7, 1H), 4.72 (d, J=15.7, 1H), 4.61 (d, J=10.3, 1H), 4.48 (dt, J=12.2, 6.1, 1H), 2.32 (s, 3H), 

0.84 (d, J=6.1, 3H), 0.74 (d, J=6.1, 3H). 
13C NMR (101 MHz, CDCl3) δ = 170.88, 166.24, 142.82, 141.48, 135.79, 133.50, 130.26, 128.56, 

127.89, 126.89, 126.44, 126.24, 124.61, 124.01, 122.41, 109.15, 69.31, 60.50, 59.93, 43.33, 20.51, 

20.02, 19.89. 

HRMS (ESI-TOF) calcd for C27H27
34.9689ClN2O5S ([M]+Na+) = 549.1227, Found 549.1232. 

[α]25
D = 39.2 (c = 1.11, in CH2Cl2). 
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Tert-butyl 2-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (2ae): 

Prepared according to the general precedure. The tittle compound 2ae was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 
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afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 106.62 

min, tr (minor) = 13.09 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.70 (d, J=7.8, 2H), 7.32 (d, J=7.5, 1H), 7.30 – 7.18 (m, 7H), 7.15 (t, 

J=7.8, 1H), 6.98 (t, J=7.5, 1H), 6.58 (d, J=7.8, 1H), 6.11 (d, J=10.2, 1H), 4.92 (d, J=15.7, 1H), 4.71 (d, 

J=15.7, 1H), 4.56 (d, J=10.3, 1H), 2.32 (s, 3H), 0.94 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ = 172.03, 166.76, 143.78, 142.54, 137.12, 134.52, 131.26, 129.64, 

128.90, 127.92, 127.49, 127.32, 125.72, 125.20, 123.34, 110.20, 83.46, 61.58, 44.37, 27.19, 21.53. 

HRMS (ESI-TOF) calcd for C28H29
34.9689ClN2O5S ([M]+Na+) = 563.1383, Found 563.1382. 

[α]25
D = 39.1 (c = 1.29, in CH2Cl2). 
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Benzyl 2-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (2af): 

Prepared according to the general precedure. The tittle compound 2af was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 22.70 min, tr (minor) = 17.05 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.65 (d, J=8.0, 2H), 7.27 – 7.12 (m, 11H), 7.09 

(t, J=7.8, 1H), 6.96 (d, J=6.8, 2H), 6.89 (t, J=7.6, 1H), 6.51 (d, J=7.8, 1H), 6.04 (d, J=10.3, 1H), 4.78 – 

4.61 (m, 4H), 4.57 (d, J=12.1, 1H), 2.31 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 171.86, 167.52, 143.89, 142.35, 136.66, 134.55, 134.15, 131.33, 

129.61, 128.94, 128.57, 128.46, 127.95, 127.49, 127.27, 125.47, 124.81, 123.56, 110.24, 67.81, 61.41, 

61.02, 44.25, 21.63. 

HRMS (ESI-TOF) calcd for C31H27
34.9689ClN2O5S ([M]+Na+) = 597.1227, Found 597.1234. 

[α]25
D = 16.4 (c = 1.21, in CH2Cl2). 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



S65 
 

[ M i n u t e s ]

0 . 0 4 . 0 8 . 0 1 2 . 0 1 6 . 0 2 0 . 0 2 4 . 0 2 8 . 0
- 3 0

3 3

9 6

1 5 9

2 2 2

2 8 5

3 4 8

[
m

v
]

1
 

 
1

6
.

8
1

 
 

2
 

 
2

3
.

3
0

 
 

 

[ M i n u t e s ]

0 . 0 4 . 0 8 . 0 1 2 . 0 1 6 . 0 2 0 . 0 2 4 . 0 2 8 . 0
- 6 0

9 2

2 4 4

3 9 6

5 4 8

7 0 0

8 5 0

[
m

v
] 1

 
 

1
7

.
0

5
 

 

2
 

 
2

2
.

7
0

 
 

 

 Retention Time Area % Area 

1 17.05 128.41 0.5392 

2 22.70 23685.28 99.4608 

Phenyl 2-(1-benzyl-3-chloro-2-oxoindolin-3-yl)-2-(4-methylphenylsulfonamido)acetate (2ag): 

Prepared according to the general precedure. The tittle compound 2ag was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 99% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 

nm), tr (major) = 15.96 min, tr (minor) = 11.45 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.74 (d, J=8.1, 2H), 7.42 (d, J=7.5, 1H), 7.15 

(tdd, J=20.0, 12.9, 7.5, 11H), 7.01 (t, J=7.6, 1H), 6.63 (d, J=7.9, 1H), 6.34 (d, J=7.6, 2H), 6.15 (d, 

J=10.3, 1H), 4.92 (d, J=16.0, 1H), 4.88 (d, J=10.5, 1H), 4.70 (d, J=15.8, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 171.68, 166.73, 149.64, 144.20, 142.59, 136.61, 134.37, 131.60, 

129.87, 129.35, 128.95, 127.96, 127.62, 127.25, 126.48, 125.81, 124.77, 123.75, 120.77, 110.45, 61.47, 

61.03, 44.49, 21.58. 

HRMS (ESI-TOF) calcd for C30H25
34.9689ClN2O5S ([M]+Na+) = 583.1070, Found 583.1078. 

[α]25
D = 5.1 (c = 1.25, in CH2Cl2). 
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 Retention Time Area % Area 

1 11.45 199.01 1.3985 

2 15.96 14031.38 98.6015 

N-(2-chloro-3-(4-fluorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4aa): 

Prepared according to the general precedure. The tittle compound 4aa 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 97% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 14.72 min, tr (minor) = 13.15 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.81 (dd, J=8.6, 5.4, 2H), 7.56 (d, J=8.1, 2H), 7.13 (s, 5H), 7.10 – 

7.00 (m, 4H), 6.53 (d, J=9.0, 1H), 5.39 (d, J=5.3, 1H), 5.10 (dd, J=9.0, 5.3, 1H), 2.32 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 191.68, 167.57, 165.01, 143.17, 137.52, 136.13, 131.74, 131.64, 

130.86, 130.83, 129.25, 128.52, 128.21, 127.41, 127.07, 116.18, 115.96, 60.39, 57.36, 21.43. 

[α]25
D = -75.9 (c = 1.79, in CH2Cl2). 
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 Retention Time Area % Area 

1 13.150 282350 0.73 

2 14.720 38261022 99.27 

N-(2-chloro-3-(4-chlorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4ab): 

Prepared according to the general precedure. The tittle compound 4ab 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 96% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 15.82 min, tr (minor) = 13.28 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.72 (d, J=8.3, 2H), 7.55 (d, J=8.0, 2H), 7.34 (d, J=8.3, 2H), 7.13 (s, 

5H), 7.07 (d, J=8.0, 2H), 6.50 (d, J=9.1, 1H), 5.37 (d, J=5.4, 1H), 5.10 (dd, J=9.0, 5.4, 1H), 2.32 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 192.07, 143.21, 140.89, 137.48, 136.08, 132.76, 130.25, 129.27, 

129.18, 128.55, 128.26, 127.42, 127.08, 60.31, 57.46, 21.45. 

[α]25
D = -61.0 (c = 1.84, in CH2Cl2). 
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 Retention Time Area % Area 

1 13.275 1151365 2.17 

2 15.818 51816890 97.83 

N-(2-chloro-3-(3,4-dichlorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (4ac): 

Prepared according to the general precedure. The tittle compound 4ac 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 94% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 13.93 min, tr (minor) = 12.79 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.82 (s, 1H), 7.61 (d, J=8.4, 1H), 7.55 (d, J=7.8, 2H), 7.46 (d, J=8.4, 

1H), 7.15 (s, 5H), 7.08 (d, J=7.9, 2H), 6.38 (d, J=9.0, 1H), 5.32 (d, J=5.6, 1H), 5.09 (dd, J=8.9, 5.8, 

1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 191.08, 143.33, 139.01, 137.35, 135.95, 133.93, 133.65, 130.91, 

130.71, 129.30, 128.62, 128.38, 127.79, 127.41, 127.07, 60.16, 57.46, 21.47. 

[α]25
D = -52.7 (c = 1.24, in CH2Cl2). 
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 Retention Time Area % Area 

1 12.792 681617 1.47 

2 13.927 45830977 98.53 
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N-(2-chloro-1-(4-fluorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (4ad): 

Prepared according to the general precedure. The tittle compound 4ad 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 98% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 15.59 min, tr (minor) = 14.97 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.79 (d, J=7.6, 2H), 7.57 (t, J=7.9, 3H), 7.41 (t, J=7.7, 2H), 7.17 – 

7.08 (m, 4H), 6.82 (t, J=8.5, 2H), 6.49 (d, J=8.7, 1H), 5.41 (d, J=5.0, 1H), 5.09 (dd, J=8.8, 5.0, 1H), 

2.35 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.11, 162.38 (d, J=247.8), 143.35, 137.52, 134.46, 134.30, 132.02 

(d, J=3.2), 129.34, 129.32, 129.26, 128.93, 128.84, 127.10, 115.55, 115.34, 59.76, 57.50, 21.45. 

[α]25
D = -69.1 (c = 1.71, in CH2Cl2). 
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 Retention Time Area % Area 

1 14.969 260986 0.62 

2 15.591 41755539 99.38 

N-(2-chloro-1-(2-chlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (4ae): 

Prepared according to the general precedure. The tittle compound 4ae was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 90% yield (reaction time: 20 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 21.49 min, tr (minor) = 17.64 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.76 (d, J=7.9, 2H), 7.63 (d, J=7.7, 2H), 7.53 (t, J=7.3, 1H), 7.38 (t, 

J=7.5, 2H), 7.31 (d, J=7.7, 1H), 7.22 (d, J=7.8, 1H), 7.12 (d, J=7.8, 2H), 7.07 (t, J=7.6, 1H), 7.01 (t, 

J=7.5, 1H), 6.72 (d, J=8.6, 1H), 5.56 (d, J=4.9, 1H), 5.43 (dd, J=8.6, 4.9, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.49, 143.25, 137.26, 134.47, 134.35, 133.75, 132.43, 129.94, 

129.58, 129.49, 129.30, 128.85, 128.81, 127.13, 127.09, 57.85, 53.55, 21.46. 

[α]25
D = -84.8 (c = 1.52, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C22H19
34.9689Cl2NO3S ([M]+K+) = 486.0100, Found 486.0095. 
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 Retention Time Area % Area 

1 17.639 1372262 1.49 

2 21.486 90946162 98.51 

N-(2-chloro-1-(3-chlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (4af): 

Prepared according to the general precedure. The tittle compound 4af was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 99% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 11.53 min, tr (minor) =10.64 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.81 (d, J=7.6, 2H), 7.55 (d, J=8.2, 3H), 7.40 (t, J=7.7, 2H), 7.15 – 

7.00 (t, J=8.5, 6H), 6.56 (d, J=9.1, 1H), 5.40 (d, J=5.4, 1H), 5.08 (dd, J=9.1, 5.4, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.83, 143.45, 138.12, 137.29, 134.46, 134.38, 134.23, 129.77, 

129.34, 128.91, 128.33, 127.86, 127.03, 125.79, 59.87, 57.15, 21.46. 

[α]25
D = -65.8 (c = 1.82, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C22H19
34.9689Cl2NO3S ([M]+K+) = 486.0100, Found 486.0107. 
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 Retention Time Area % Area 

1 10.644 103594 0.53 

2 11.531 19388166 99.47 
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N-(2-chloro-1-(4-chlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (4ag): 

Prepared according to the general precedure. The tittle compound 4ag 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 98% yield (reaction time: 20 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 80/20, flow rate 1.0 

mL/min, λ = 254 nm), tr (major) = 21.49 min, tr (minor) = 24.97 min, 

ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.79 (d, J=7.7, 2H), 7.56 (t, J=6.9, 3H), 7.41 (t, J=7.7, 2H), 7.10 (d, 

6H), 6.56 (d, J=8.9, 1H), 5.41 (d, J=5.2, 1H), 5.08 (dd, J=9.0, 5.2, 1H), 2.35 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.89, 143.44, 137.39, 134.69, 134.47, 134.21, 134.17, 129.34, 

128.99, 128.93, 128.88, 128.63, 127.08, 59.72, 57.33, 21.47. 

[α]25
D = -57.3 (c = 1.89, in CH2Cl2). 
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 Retention Time Area % Area 

1 21.494 26932252 99.46 

2 24.967 146559 0.54 

N-(2-chloro-3-oxo-3-phenyl-1-(3-(trifluoromethyl)phenyl)propyl)-4-methylbenzenesulfonamide 

(4ah): 

Prepared according to the general precedure. The tittle compound 4ah was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 94% yield (reaction time: 20 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 90/10, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 17.49 min, tr (minor) = 16.66 min, ee = 99%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.73 (d, J=7.8, 2H), 7.47 (dd, J=16.7, 7.9, 3H), 7.36– 7.27 (m, 4H), 

7.24 – 7.16 (m, 2H), 6.98 (d, J=8.0, 2H), 6.52 (d, J=8.5, 1H), 5.37 (d, J=5.4, 1H), 5.10 (dd, J=8.9, 5.5, 

1H), 2.22 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.70, 143.54, 137.19, 137.09, 134.51, 134.16, 131.11, 130.68 (d, 

J=32.5), 129.37, 129.07, 128.94, 128.91, 126.99, 125.03 (q, J=3.8), 124.53 (q, J=3.8), 59.89, 57.39, 

21.35. 

[α]25
D = -58.0 (c = 1.81, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C23H19
34.9689ClF3NO3S ([M]+Na+) = 504.0624, Found 504.0623. 
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1 16.662 249006 0.46 

2 17.494 54455892 99.54 

N-(2-chloro-1-(3,4-dichlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (4ai): 

Prepared according to the general precedure. The tittle compound 4ai 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 93% yield (reaction time: 20 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 90/10, flow rate 1.0 

mL/min, λ = 254 nm), tr (major) = 31.75 min, tr (minor) = 34.25 min, 

ee = 99%. d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.83 (d, J=8.0, 2H), 7.62 – 7.50 (m, 3H), 7.43 (t, J=7.6, 2H), 7.20 (d, 

J=8.3, 1H), 7.17 – 7.07 (m, 3H), 7.04 (d, J=8.3, 1H), 6.52 (d, J=8.8, 1H), 5.38 (d, J=5.3, 1H), 5.05 (dd, 

J=8.8, 5.3, 1H), 2.36 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.57, 143.72, 137.14, 136.18, 134.60, 134.03, 132.60, 132.48, 

130.37, 129.86, 129.38, 128.98, 128.95, 127.01, 59.32, 56.96, 21.47. 

[α]25
D = -59.0 (c = 1.43, in CH2Cl2). 
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N-(2-chloro-1-(4-fluorophenyl)-3-oxo-3-phenylpropyl)-4-nitrobenzenesulfonamide (4aj): 

Prepared according to the general precedure. The tittle compound 4aj 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 93% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ 

= 254 nm), tr (major) = 12.10 min, tr (minor) = 11.29 min, ee = 96%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.21 (d, J=8.8, 2H), 7.93 (d, J=8.8, 2H), 7.78 (d, J=7.5, 2H), 7.59 (t, 

J=7.4, 1H), 7.43 (t, J=7.8, 2H), 7.21 (dd, J=8.5, 5.2, 2H), 7.00 (d, J=8.9, 1H), 6.89 (t, J=8.5, 2H), 5.37 

(d, J=4.5, 1H), 5.14 (dd, J=8.9, 4.4, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.67, 163.76, 161.28, 149.80, 146.43, 134.92, 133.88, 131.90, 

131.87, 129.12, 129.04, 128.89, 128.31, 123.98, 116.02, 115.80, 60.57, 55.56. 

HRMS (ESI-TOF) calcd for C21H16
34.9689ClFN2O5S ([M]+Na+) = 485.0350, Found 485.0350. 

[α]25
D = -66.4 (c = 0.83, in CH2Cl2). 
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1 11.287 467087 2.22 

2 12.100 20611545 97.78 

N-(2-chloro-3-oxo-3-phenyl-1-(4-(trifluoromethyl)phenyl)propyl)-4-nitrobenzenesulfonamide 

(4ak): 

Prepared according to the general precedure. The tittle compound 

4ak was purified by silica gel chromatography (petroleum ether : 

EtOAc = 3.5 : 1) to afford a white solid in 93% yield (reaction time: 

10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, 

λ = 254 nm), tr (major) = 11.18 min, tr (minor) = 10.22 min, ee = 

98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.21 (d, J=8.6, 2H), 7.94 (d, J=8.6, 2H), 7.79 (d, J=7.8, 2H), 7.60 (t, 

J=7.4, 1H), 7.44 (dt, J=15.5, 8.1, 6H), 7.05 (d, J=9.0, 1H), 5.42 (d, J=4.5, 1H), 5.21 (dd, J=8.9, 4.5, 

1H). 
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13C NMR (101 MHz, CDCl3) δ = 192.15, 148.83, 145.15, 139.02, 134.01, 132.58, 130.36, 130.03, 

129.71, 129.38, 128.03, 127.91, 127.29, 126.79, 124.85, 124.82, 124.78, 124.74, 123.82, 122.98, 

121.12, 59.69, 54.39. 

[α]25
D = -61.9 (c = 0.79, in CH2Cl2). 
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N-(2-chloro-3-oxo-3-phenyl-1-(3-(trifluoromethyl)phenyl)propyl)-4-nitrobenzenesulfonamide 

(4al): 

Prepared according to the general precedure. The tittle compound 4al was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 97% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 7.71 min, tr (minor) = 7.23 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.17 (d, J=8.8, 2H), 7.89 (d, J=8.8, 2H), 7.80 (d, J=7.4, 2H), 7.60 (t, 

J=7.4, 1H), 7.53 – 7.29 (m, 6H), 7.00 (d, J=8.9, 1H), 5.42 (d, J=4.7, 1H), 5.22 (dd, J=8.9, 4.6, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.27, 149.83, 146.18, 136.94, 135.01, 133.70, 131.33, 131.01, 

130.89, 129.52, 129.07, 128.96, 128.23, 125.59, 125.55, 124.77, 124.18, 124.14, 124.01, 122.06, 60.72, 

55.58. 

HRMS (ESI-TOF) calcd for C22H16
34.9689ClF3N2O5S ([M]+Na+) = 535.0318, Found 535.0319. 

[α]25
D = -47.4 (c = 1.00, in CH2Cl2). 
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N-(2-chloro-1-(3-nitrophenyl)-3-oxo-3-phenylpropyl)-4-nitrobenzenesulfonamide (4am): 

Prepared according to the general precedure. The tittle compound 4am was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 90% yield (reaction time: 10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 11.60 min, tr (minor) = 10.55 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.26 (d, J=8.8, 2H), 8.15 (s, 1H), 8.08 (d, 

J=8.2, 1H), 8.00 (d, J=8.8, 2H), 7.81 (d, J=7.4, 2H), 7.70 (d, J=7.8, 1H), 7.61 (t, J=7.4, 1H), 7.45 (dt, 

J=12.4, 7.9, 3H), 7.03 (d, J=8.9, 1H), 5.44 (d, J=4.7, 1H), 5.25 (dd, J=8.9, 4.6, 1H). 
13C NMR (101 MHz, CDCl3) δ = 192.94, 149.99, 148.27, 146.03, 138.59, 135.20, 133.44, 130.09, 

129.14, 129.03, 128.40, 124.16, 123.67, 122.29, 60.36, 55.51. 

HRMS (ESI-TOF) calcd for C21H16
34.9689ClN3O7S ([M]+Na+) = 512.0295, Found 512.0297. 

[α]25
D = -64.3 (c = 0.83, in CH2Cl2). 
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 Retention Time Area % Area 

1 10.548 234844 1.32 

2 11.604 17621489 98.68 

N-(2-chloro-1-(3,4-dichlorophenyl)-3-oxo-3-phenylpropyl)-4-nitrobenzenesulfonamide (4an): 

Prepared according to the general precedure. The tittle compound 4an was purified by silica gel 

chromatography (petroleum ether : EtOAc = 3.5 : 1) to afford a white solid in 92% yield (reaction time: 

10 h). 

HPLC (Chiralcel IA, hexane/ i-PrOH = 80/20, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 15.94 
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min, tr (minor) = 15.22 min, ee = 98%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.23 (d, J=8.8, 2H), 7.93 (d, J=8.8, 

2H), 7.81 (d, J=7.4, 2H), 7.61 (t, J=7.4, 1H), 7.45 (t, J=7.8, 2H), 7.29 

(t, J=9.0, 2H), 7.13 (dd, J=8.3, 1.9, 1H), 6.97 (d, J=8.9, 1H), 5.36 (d, 

J=4.7, 1H), 5.10 (dd, J=8.9, 4.7, 1H). 
13C NMR (101 MHz, CDCl3) δ = 193.14, 149.90, 146.12, 136.17, 

135.11, 133.59, 133.11, 130.82, 129.44, 129.11, 129.01, 128.30, 126.73, 124.07, 60.11, 55.30. 

HRMS (ESI-TOF) calcd for C21H15
34.9689Cl3N2O5S ([M]+Na+) = 534.9665, Found 534.9664. 

[α]25
D = -61.0 (c = 0.89, in CH2Cl2). 
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1 15.216 254198 1.17 

2 15.940 21481550 98.83 

N-(2-chloro-4,4-dimethyl-3-oxo-1-phenylpentyl)-4-methylbenzenesulfonamide (4ao): 

Prepared according to the general precedure. The tittle compound 4ao was 

purified by silica gel chromatography (petroleum ether : CH2Cl2 = 1 : 2) to 

afford a white solid in 55% yield (reaction time: 24 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 9.25 min, tr (minor) = 7.05 min, ee = 93%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.61 (d, J=8.0, 2H), 7.25 – 7.03 (m, 7H), 6.81 (d, J=8.4, 1H), 4.91 (dd, 

J=8.3, 4.7, 1H), 4.73 (d, J=4.7, 1H), 2.35 (s, 3H), 0.80 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ = 210.53, 142.97, 137.88, 136.70, 129.18, 128.68, 128.34, 127.18, 

127.13, 60.87, 52.65, 44.92, 25.49, 21.45. 

[α]25
D = -38.9 (c = 0.18, in CH2Cl2). 
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N-(1-(1-benzyl-3-bromo-2-oxoindolin-3-yl)-2-oxo-2-(m-tolyl)ethyl)-4-methylbenzenesulfonamide 

(5aa): 

Prepared according to the general precedure. The tittle compound 5aa was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) to 

afford a white solid in 96% yield (reaction time: 4 h). 

HPLC (Chiralcel ADH, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 

254 nm), tr (major) = 44.41 min, tr (minor) = 23.51 min, ee = 97%. 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.58 (d, J=7.6, 1H), 7.48 (d, J=8.4, 3H), 

7.32 – 7.17 (m, 8H), 7.06 (t, J=7.7, 1H), 6.92 (d, J=8.1, 2H), 6.84 (t, J=7.6, 

1H), 6.55 (d, J=7.9, 1H), 6.10 (d, J=10.1, 1H), 5.75 (d, J=10.2, 1H), 4.95 (d, J=15.8, 1H), 4.78 (d, 

J=15.8, 1H), 2.29 (s, 3H), 2.16 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 196.11, 172.91, 143.61, 142.30, 138.33, 136.73, 135.85, 134.95, 

134.73, 130.94, 129.35, 129.31, 128.95, 128.33, 127.87, 127.34, 127.24, 126.55, 125.93, 125.58, 

123.20, 110.23, 58.94, 52.37, 44.42, 21.41, 21.30. 

[α]25
D = 97.9 (c = 1.16, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C31H27
78.9183BrN2O4S ([M]+Na+) = 625.0773, Found 625.0775. 

[ M i n u t e s ]

0 . 0 8 . 0 1 6 . 0 2 4 . 0 3 2 . 0 4 0 . 0 4 8 . 0
- 1 2 9

1 5 1

4 3 1

7 1 1

9 9 1

1 2 7 1

1 5 5 0

[
m

v
]

1
 

 
2

3
.

2
8

 
 

2
 

 
4

3
.

7
1

 
 

 

[ M i n u t e s ]

0 . 0 8 . 0 1 6 . 0 2 4 . 0 3 2 . 0 4 0 . 0 4 8 . 0
- 1 7 3

2 0 2

5 7 7

9 5 2

1 3 2 7

1 7 0 2

2 0 7 5

[
m

v
] 1

 
 

2
3

.
5

1
 

 

2
 

 
4

4
.

4
1

 
 

     

 Retention Time Area % Area 

1 23.51 1736.04 1.4198 

2 44.41 120538.76 98.5802 
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N-(2-bromo-3-(4-methoxyphenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (6aa): 

Prepared according to the general precedure. The tittle compound 

6aa was purified by silica gel chromatography (petroleum ether : 

EtOAc = 3.5 : 1) to afford a white solid in 97% yield (reaction time: 

4 h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.75 (d, J=8.9, 2H), 7.58 (d, J=8.2, 2H), 7.24 – 6.98 (m, 7H), 6.92 (d, 

J=9.0, 1H), 6.83 (d, J=8.9, 2H), 5.39 (d, J=4.7, 1H), 5.07 (dd, J=9.0, 4.6, 1H), 3.82 (s, 3H), 2.33 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 192.30, 164.48, 142.92, 137.90, 136.98, 131.26, 129.16, 128.55, 

128.04, 127.33, 127.11, 127.07, 114.07, 60.99, 55.61, 45.70, 21.46. 

[α]25
D = -93.2 (c = 0.83, in CH2Cl2). 

Aziridine-6aa:  
1H NMR (400 MHz, CDCl3) δ = 7.97 (d, J=8.8, 2H), 7.64 (d, J=8.2, 2H), 7.25 (s, 5H), 7.14 (d, J=8.1, 

2H), 6.87 (d, J=8.8, 2H), 4.42 (d, J=4.2, 1H), 4.18 (d, J=4.2, 1H), 3.80 (s, 3H), 2.31 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 188.48, 164.37, 144.31, 136.69, 133.06, 131.41, 129.49, 129.17, 

128.82, 128.61, 127.74, 127.58, 114.05, 55.61, 50.12, 47.39, 21.62. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 26.49 

min, tr (minor) = 20.21 min, ee = 98%. 

[α]25
D = -1.8 (c = 0.44, in CH2Cl2). 
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1 20.209 84674 0.91 

2 26.492 9233717 99.09 

N-(2-bromo-3-oxo-1-phenyl-3-(p-tolyl)propyl)-4-methylbenzenesulfonamide (6ab): 

Prepared according to the general precedure. The tittle compound 6ab 

was purified by silica gel chromatography (petroleum ether : EtOAc 

= 3.5 : 1) to afford a white solid in 97% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.59 (d, J=8.2, 2H), 7.50 (d, J=8.2, 

2H), 7.15 – 7.02 (m, 7H), 7.00 (d, J=8.1, 2H), 6.77 (d, J=9.1, 1H), 5.34 (d, J=4.8, 1H), 5.01 (dd, J=9.1, 

4.8, 1H), 2.27 (s, 3H), 2.24 (s, 3H). 
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13C NMR (101 MHz, CDCl3) δ = 193.42, 145.53, 142.95, 137.86, 136.92, 131.76, 129.53, 129.17, 

128.88, 128.56, 128.06, 127.35, 127.12, 60.82, 45.99, 21.74, 21.45. 

[α]25
D = -80.3 (c = 1.10, in CH2Cl2). 

Aziridine-6ab:  
1H NMR (400 MHz, CDCl3) δ = 7.88 (d, J=8.1, 2H), 7.64 (d, J=8.2, 2H), 7.25 (s, 5H), 7.20 (d, J=8.1, 

2H), 7.14 (d, J=8.1, 2H), 4.42 (d, J=4.2, 1H), 4.20 (d, J=4.2, 1H), 2.35 (s, 3H), 2.31 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.81, 145.22, 144.33, 136.70, 133.59, 133.02, 129.51, 129.50, 

129.10, 128.85, 128.63, 127.73, 127.57, 50.19, 47.50, 21.83, 21.62. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 20.32 

min, tr (minor) = 16.04 min, ee = 98%. 

[α]25
D = -6.3 (c = 0.48, in CH2Cl2). 
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N-(2-bromo-3-(4-fluorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (6ac): 

Prepared according to the general precedure. The tittle compound 6ac 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 96% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.73 (dd, J=8.8, 5.3, 2H), 7.49 (d, 

J=8.2, 2H), 7.14 – 7.02 (m, 5H), 6.97 (dd, J=17.8, 8.7, 4H), 6.66 (d, J=9.2, 1H), 5.32 (d, J=5.2, 1H), 

5.02 (dd, J=9.1, 5.2, 1H), 2.25 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.13, 166.28 (d, J=257.6), 143.05, 137.70, 136.76, 131.64, 131.55, 

130.67 (d, J=2.9), 129.19, 128.60, 128.16, 127.36, 127.10, 116.06 (d, J=22.1), 60.61, 53.47, 46.05, 

21.44. 

[α]25
D = -73.6 (c = 0.63, in CH2Cl2). 

Aziridine-6ac:  
1H NMR (400 MHz, CDCl3) δ = 8.01 (dd, J=8.6, 5.4, 2H), 7.63 (d, J=8.2, 2H), 7.24 (s, 5H), 7.15 (d, 

J=8.2, 2H), 7.07 (t, J=8.5, 2H), 4.44 (d, J=4.2, 1H), 4.13 (d, J=4.2, 1H), 2.32 (s, 3H). 
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13C NMR (101 MHz, CDCl3) δ = 188.80, 166.32 (d, J=256.9), 144.54, 136.49, 132.91, 132.51 (d, 

J=2.9), 131.83, 131.73, 129.57, 128.92, 128.68, 127.72, 127.44, 116.04 (d, J=22.1), 50.26, 47.27, 

21.63. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 17.24 

min, tr (minor) = 13.65 min, ee = 98%. 

[α]25
D = -8.0 (c = 0.35, in CH2Cl2). 
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N-(2-bromo-3-(4-chlorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (6ad): 

Prepared according to the general precedure. The tittle compound 6ad 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 94% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.64 (d, J=8.5, 2H), 7.47 (d, J=8.1, 

2H), 7.25 (d, J=8.5, 2H), 7.14 – 7.02 (m, 5H), 6.98 (d, J=8.1, 2H), 6.64 (d, J=9.2, 1H), 5.30 (d, J=5.4, 

1H), 5.02 (dd, J=9.2, 5.4, 1H), 2.24 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.43, 143.08, 140.83, 137.63, 136.73, 132.59, 130.16, 129.20, 

129.15, 128.61, 128.18, 127.37, 127.09, 60.47, 46.13, 21.45. 

[α]25
D = -62.4 (c = 1.17, in CH2Cl2). 

Aziridine-6ad:  
1H NMR (400 MHz, CDCl3) δ = 7.92 (d, J=8.5, 2H), 7.63 (d, J=8.2, 2H), 7.38 (d, J=8.5, 2H), 7.25 (s, 

5H), 7.16 (d, J=8.1, 2H), 4.45 (d, J=4.2, 1H), 4.11 (d, J=4.2, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.26, 144.58, 140.73, 136.43, 134.34, 132.89, 130.35, 129.57, 

129.16, 128.94, 128.69, 127.72, 127.40, 50.27, 47.20, 21.63. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 21.61 

min, tr (minor) = 15.20 min, ee = 98%. 

[α]25
D = -8.1 (c = 0.38, in CH2Cl2). 
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N-(2-bromo-3-(3-chlorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (6ae): 

Prepared according to the general precedure. The tittle compound 6ae was 

purified by silica gel chromatography (petroleum ether : EtOAc = 3.5 : 1) 

to afford a white solid in 96% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.64 (s, 1H), 7.57 (d, J=7.8, 1H), 7.48 (d, 

J=8.2, 2H), 7.41 (d, J=8.7, 1H), 7.24 (t, J=7.9, 1H), 7.11 – 7.04 (m, 5H), 

7.00 (d, J=8.1, 2H), 6.56 (d, J=9.2, 1H), 5.29 (d, J=5.4, 1H), 5.03 (dd, J=9.2, 5.4, 1H), 2.25 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 192.35, 143.12, 137.62, 136.66, 135.82, 135.19, 134.10, 130.11, 

129.22, 128.73, 128.65, 128.23, 127.36, 127.10, 126.80, 60.43, 46.24, 21.46. 

[α]25
D = -63.8 (c = 0.86, in CH2Cl2). 

Aziridine-6ae:  
1H NMR (400 MHz, CDCl3) δ = 7.86 (d, J=7.3, 2H), 7.62 (d, J=8.2, 2H), 7.49 (d, J=7.7, 1H), 7.34 (t, 

J=8.0, 1H), 7.25 (s, 5H), 7.15 (d, J=8.1, 2H), 4.47 (d, J=4.2, 1H), 4.08 (d, J=4.2, 1H), 2.32 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.30, 144.64, 137.48, 136.33, 135.15, 133.99, 132.91, 130.15, 

129.61, 128.96, 128.71, 127.73, 127.41, 127.09, 50.30, 47.03, 21.65. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 12.35 

min, tr (minor) = 9.81 min, ee = 97%. 

[α]25
D = 3.2 (c = 0.72, in CH2Cl2). 
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N-(2-bromo-3-(3,4-dichlorophenyl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (6af): 

Prepared according to the general precedure. The tittle compound 6af 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 94% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.75 (d, J=1.8, 1H), 7.53 (dd, J=8.4, 

1.9, 1H), 7.45 (d, J=8.2, 2H), 7.36 (d, J=8.4, 1H), 7.07 (s, 5H), 6.98 (d, J=8.1, 2H), 6.53 (d, J=9.2, 1H), 

5.25 (d, J=5.9, 1H), 5.03 (dd, J=9.2, 5.9, 1H), 2.25 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 191.28, 143.18, 138.91, 137.47, 136.60, 133.78, 133.61, 130.87, 

130.63, 129.21, 128.66, 128.28, 127.71, 127.38, 127.07, 60.23, 46.16, 21.47. 

[α]25
D = -64.6 (c = 1.14, in CH2Cl2). 

Aziridine-6af:  
1H NMR (400 MHz, CDCl3) δ = 7.98 (d, J=2.0, 1H), 7.81 (dd, J=8.4, 2.0, 1H), 7.63 (d, J=8.3, 2H), 

7.49 (d, J=8.4, 1H), 7.29 – 7.23 (m, 5H), 7.17 (d, J=8.1, 2H), 4.48 (d, J=4.2, 1H), 4.02 (d, J=4.2, 1H), 

2.34 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 188.42, 144.79, 138.86, 136.15, 135.51, 133.56, 132.86, 130.94, 

130.85, 129.63, 128.99, 128.72, 127.94, 127.72, 127.31, 50.29, 46.80, 21.66. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 15.22 

min, tr (minor) = 11.64 min, ee = 98%. 

[α]25
D = -7.5 (c = 0.40, in CH2Cl2).  
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2 15.223 34233444 99.18 

N-(2-bromo-3-(naphthalen-2-yl)-3-oxo-1-phenylpropyl)-4-methylbenzenesulfonamide (6ag): 

Prepared according to the general precedure. The tittle compound 6ag 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 90% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 8.19 (s, 1H), 7.79 (d, J=8.1, 1H), 7.75 – 

7.69 (m, 3H), 7.50 (t, J=6.4, 3H), 7.44 (t, J=7.4, 1H), 7.16 – 7.11 (m, 2H), 7.08 – 7.01 (m, 3H), 6.98 (d, 

J=8.1, 2H), 6.77 (d, J=9.1, 1H), 5.53 (d, J=5.0, 1H), 5.09 (dd, J=9.0, 5.0, 1H), 2.22 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.68, 142.99, 137.80, 136.92, 135.95, 132.22, 131.60, 130.90, 

129.82, 129.29, 129.18, 128.77, 128.61, 128.14, 127.76, 127.39, 127.12, 123.83, 60.83, 46.30, 21.44. 

[α]25
D = -90.9 (c = 0.78, in CH2Cl2). 

Aziridine-6ag:  
1H NMR (400 MHz, CDCl3) δ = 8.38 (s, 1H), 8.00 (dd, J=8.6, 1.2, 1H), 7.80 (t, J=8.0, 2H), 7.76 (d, 

J=8.2, 1H), 7.58 (d, J=8.2, 2H), 7.54 (t, J=7.4, 1H), 7.46 (t, J=7.4, 1H), 7.30 (ddd, J=10.6, 7.2, 2.9, 5H), 

7.02 (d, J=8.1, 2H), 4.53 (d, J=4.2, 1H), 4.29 (d, J=4.2, 1H), 2.21 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 190.00, 144.42, 136.38, 135.99, 133.47, 133.22, 132.31, 131.50, 

129.81, 129.46, 129.13, 128.89, 128.78, 128.69, 127.88, 127.78, 127.56, 126.95, 123.91, 50.59, 46.82, 

21.54. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 14.42 

min, tr (minor) = 13.13 min, ee = 99%. 

[α]25
D = 34.5 (c = 0.69, in CH2Cl2). 
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N-(2-bromo-1-(4-fluorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (6ah): 

Prepared according to the general precedure. The tittle compound 6ah 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 96% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.71 (d, J=7.9, 2H), 7.48 (dd, J=12.3, 
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7.8, 3H), 7.32 (t, J=7.7, 2H), 7.12 – 7.00 (m, 4H), 6.78 – 6.66 (m, 3H), 5.33 (d, J=5.1, 1H), 5.01 (dd, 

J=8.9, 5.2, 1H), 2.26 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.59, 163.54, 161.07, 143.22, 137.66, 134.40, 134.15, 132.73, 

132.70, 129.31, 129.25, 128.88, 128.76, 127.11, 115.61, 115.39, 59.97, 46.03, 21.45. 

[α]25
D = -73.9 (c = 0.66, in CH2Cl2). 

Aziridine-6ah:  
1H NMR (400 MHz, CDCl3) δ = 7.96 (d, J=7.7, 2H), 7.63 (d, J=8.2, 2H), 7.55 (t, J=7.4, 1H), 7.41 (t, 

J=7.7, 2H), 7.25 (dd, J=8.6, 5.3, 2H), 7.16 (d, J=8.1, 2H), 6.95 (t, J=8.6, 2H), 4.41 (d, J=4.2, 1H), 4.20 

(d, J=4.2, 1H), 2.33 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 190.23, 164.26, 161.79, 144.54, 136.49, 135.90, 134.18, 129.57, 

129.52, 129.43, 128.95, 128.84, 128.65, 128.62, 127.72, 115.82, 115.60, 49.99, 46.83, 21.63. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 16.56 

min, tr (minor) = 14.10 min, ee = 99%. 

[α]25
D = -4.1 (c = 0.36, in CH2Cl2). 
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2 16.560 16433511 99.35 

N-(2-bromo-3-oxo-3-phenyl-1-(3-(trifluoromethyl)phenyl)propyl)-4-methylbenzenesulfonamide 

(6ai): 

Prepared according to the general precedure. The tittle compound 6ai was 

purified by silica gel chromatography (petroleum ether : EtOAc = 4 : 1) to 

afford a white solid in 95% yield (reaction time: 4 h).  

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.74 (d, J=8.0, 2H), 7.47 (dd, J=13.5, 7.5, 

3H), 7.40 – 7.28 (m, 4H), 7.26 (s, 1H), 7.20 (d, J=8.8, 1H), 6.99 (d, J=8.0, 

2H), 6.69 (d, J=9.0, 1H), 5.37 (d, J=5.2, 1H), 5.09 (dd, J=8.9, 5.3, 1H), 2.23 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.23, 143.41, 137.72, 137.40, 134.49, 133.99, 131.04, 130.81 (d, 

J=32.6), 129.31, 129.16, 128.90, 128.82, 126.98, 125.01 (q, 4.0), 124.41 (q, 4.0), 60.20, 45.82, 21.36. 

[α]25
D = -53.4 (c = 0.66, in CH2Cl2).  

HRMS (ESI-TOF) calcd for C23H19
78.9183BrF3NO3S ([M]+Na+) = 548.0119, Found 548.0122. 

Aziridine-6ai:  
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1H NMR (400 MHz, CDCl3) δ = 7.98 (d, J=7.7, 2H), 7.62 (d, J=8.2, 2H), 7.56 (t, J=7.4, 1H), 7.53 – 

7.46 (m, 2H), 7.40 (q, J=7.8, 4H), 7.16 (d, J=8.2, 2H), 4.51 (d, J=4.1, 1H), 4.16 (d, J=4.1, 1H), 2.33 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ = 189.80, 144.82, 136.10, 135.84, 134.35, 134.27, 131.14 (d, J=32.6), 

130.88, 129.63, 129.22, 129.06, 128.86, 127.80, 125.63 (q, 3.8), 124.28 (q, 3.8), 50.51, 45.93, 21.61. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 9.25 

min, tr (minor) = 7.58 min, ee = 96%. 

[α]25
D = -18.7 (c = 0.44, in CH2Cl2). 
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N-(2-bromo-3-oxo-3-phenyl-1-(4-(trifluoromethyl)phenyl)propyl)-4-methylbenzenesulfonamide 

(6aj): 

Prepared according to the general precedure. The tittle compound 

6aj was purified by silica gel chromatography (petroleum ether : 

EtOAc = 3.5 : 1) to afford a white solid in 95% yield (reaction time: 

4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.73 (d, J=8.0, 2H), 7.51 – 7.40 (m, 3H), 7.32 (t, J=7.7, 2H), 7.28 (d, 

J=8.3, 2H), 7.22 (d, J=8.2, 2H), 6.97 (d, J=8.1, 2H), 6.74 (d, J=9.2, 1H), 5.37 (d, J=5.4, 1H), 5.09 (dd, 

J=9.2, 5.4, 1H), 2.23 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.10, 143.40, 140.64, 137.38, 134.50, 133.92, 130.25 (q, J=32.8), 

129.25, 128.91, 128.84, 128.12, 127.05, 125.43 (q, J=3.7), 123.73 (d, J=272.3), 60.17, 45.60, 21.30. 

[α]25
D = -50.3 (c = 0.97, in CH2Cl2). 

HRMS (ESI-TOF) calcd for C23H19
78.9183BrF3NO3S ([M]+K+) = 563.9858, Found 563.9853. 

Aziridine-6aj:  
1H NMR (400 MHz, CDCl3) δ = 7.96 (d, J=7.7, 2H), 7.63 (d, J=8.2, 2H), 7.52 (dd, J=11.2, 8.0, 3H), 

7.40 (dd, J=12.3, 7.9, 4H), 7.16 (d, J=8.1, 2H), 4.51 (d, J=4.1, 1H), 4.14 (d, J=4.1, 1H), 2.32 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.76, 144.75, 137.38, 136.29, 135.85, 134.27, 130.98 (q, J=32.7), 

129.65, 129.01, 128.86, 127.77, 127.75, 125.66 (q, J=3.7), 123.86 (d, J=272.3), 50.81, 46.06, 21.63. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 16.70 

min, tr (minor) = 13.53 min, ee = 98%. 
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[α]25
D = -27.8 (c = 0.66, in CH2Cl2). 
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N-(2-bromo-1-(3,4-dichlorophenyl)-3-oxo-3-phenylpropyl)-4-methylbenzenesulfonamide (6ak): 

Prepared according to the general precedure. The tittle compound 6ak 

was purified by silica gel chromatography (petroleum ether : EtOAc = 

3.5 : 1) to afford a white solid in 95% yield (reaction time: 4h). 

d.r. >19:1 (by 1H NMR). 
1H NMR (400 MHz, CDCl3) δ = 7.75 (d, J=8.1, 2H), 7.48 (dd, J=16.4, 

7.8, 3H), 7.34 (t, J=7.7, 2H), 7.16 – 7.07 (m, 2H), 7.01 (dd, J=12.2, 

8.3, 3H), 6.64 (d, J=9.1, 1H), 5.32 (d, J=5.5, 1H), 4.97 (dd, J=9.0, 5.5, 1H), 2.28 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 193.05, 143.61, 137.27, 136.80, 134.55, 133.89, 132.66, 132.42, 

130.45, 129.78, 129.32, 128.94, 128.88, 127.02, 59.55, 45.47, 21.47. 

[α]25
D = -61.1 (c = 0.61, in CH2Cl2). 

Aziridine-6ak:  
1H NMR (400 MHz, CDCl3) δ = 7.95 (d, J=7.9, 2H), 7.62 (d, J=8.2, 2H), 7.55 (t, J=7.3, 1H), 7.41 (t, 

J=7.7, 2H), 7.31 (dd, J=15.1, 5.0, 2H), 7.17 (d, J=8.6, 2H), 7.12 (dd, J=8.3, 1.8, 1H), 4.39 (d, J=4.1, 

1H), 4.11 (d, J=4.1, 1H), 2.34 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ = 189.69, 144.84, 136.11, 135.79, 134.29, 133.50, 133.13, 132.97, 

130.68, 129.67, 129.35, 129.02, 128.87, 127.78, 126.82, 50.51, 45.44, 21.66. 

HPLC (Chiralcel IA, hexane/ i-PrOH = 70/30, flow rate 1.0 mL/min, λ = 254 nm), tr (major) = 15.51 

min, tr (minor) = 11.84 min, ee = 99%. 

[α]25
D = -16.3 (c = 0.49, in CH2Cl2). 
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