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1. General Information 

Unless otherwise noted, all reactions were carried out under a nitrogen atmosphere; 

materials obtained from commercial suppliers were used directly without further 

purification. The [α]D was recorded using PolAAr 3005 High Accuracy Polarimeter. 1H 

NMR spectra and 13C NMR spectra were recorded on a Bruker 300 MHz, 400 MHz or 

500 MHz spectrometer in chloroform-d3. 
19F NMR spectra were recorded on a Bruker 

300 MHz or 400 MHz spectrometer in chloroform-d3. Chemical shifts (in ppm) were 

referenced to tetramethylsilane (δ = 0 ppm) in CDCl3 as an internal standard. 13C-NMR 

spectra were obtained by using the same NMR spectrometers and were calibrated with 

CDCl3 (δ = 77.00 ppm). The data is being reported as (s = singlet, d = doublet, dd = 

doublet of doublet, t = triplet, m = multiplet or unresolved, br = broad signal, coupling 

constant(s) in Hz, integration). 

Reactions were monitored by thin layer chromatography (TLC) using silicycle 

pre-coated silica gel plates. Flash column chromatography was performed on silica gel 

60 (particle size 200-400 mesh ASTM, purchased from Yantai, China) and eluted with 

petroleum ether/ethyl acetate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Optimization of reaction conditions 
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Table S1. The Screening of Ligands and Additives for the Model Reactiona 

 

 

Entry Cat. Solvent T (oC) Additive Yieldb (%) eec (%) 

1 P11 toluene -65 - 68 23 

2 P12 toluene -65 - 78 3 

3 P13 toluene -65 - 75 81 

7 P5 toluene -65 4 Å MS 73 94 

8 P5 toluene -65 3 Å MS 65 81 

9 P5 toluene -65 5 Å MS 79 92 

11 P13 toluene -65 4 Å MS 75 85 

aUnless otherwised noted, all reactions were performed with 1a (0.1 mmol), 2a (0.12 

mmol), catalyst (0.02 mmol) in solvent (1 mL). bIsolated yields of major diastereomer. 
cDetermined by HPLC analysis using a chiral stationary phase. 

 
3. Typical Procedure for Enantioselective Tandem Michael Addition  

Dry toluene (1.0 mL) was added into a dry reaction tube with the mixture of 

oxindole 1 (0.10 mmol), chiral biphosphine catalyst P5 (0.02 mmol) and activated 4 Å 

MS. After that, ynone 2 (0.12 mmol) were added and the mixture was stirred at -65 oC 

under dry N2 until TLC showed the staring material was no longer consumed. The 

reaction mixture was directly purified by column chromatography on silica gel with 

EtOAc/petroleum ether to afford the addition product 3. 

 

4. Single Crystal X-ray Crystallography of 3y 
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5. Control Experiments  

 
 

 

 

Dry toluene (1.0 mL) was added into a dry reaction tube with the mixture of N-
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Boc protected oxindole 4 (0.10 mmol), chiral phosphine catalyst (0.02 mmol) and 

activated 4Å MS. After that, ynone 2a (0.12 mmol) were added and the mixture was 

stirred at -65 oC under dry N2 until TLC showed the staring material was no longer 

consumed. The reaction mixture was directly purified by column chromatography on 

silica gel with EtOAc/petroleum ether to afford the addition product E-5. and Z-5.  

CF3COOH was added into the solution of addition product 5 or 6 in DCM. Until  

the staring material was no longer consumed, this reaction was diluted with saturated 

NaHCO3. The aqueous layer was separated and extracted with DCM (three times). After 

the combined organic layer was dried over Na2SO4, the solvent was removed in vacuo. 

The residue was purified by silica gel column chromatography (eluent: hexane/EtOAc) 

to obtain the Z-6/E-6. 

Dry toluene (1.0 mL) was added into a dry reaction tube with the mixture of Z-

6/E-6 (0.10 mmol), chiral phosphine catalyst (20 mol%) ynone 2a (20 mol%) and 

activated 4Å MS. The mixture was stirred at -65 oC under dry N2 for 72 h. The reaction 

mixture was directly purified by column chromatography on silica gel with 

EtOAc/petroleum ether to afford the addition product 3a’. 

 

 

Dry toluene (3.0 mL) was added into a dry reaction tube with the mixture of C3-

Boc protected oxindole S-1 (0.30 mmol) and chiral phosphine catalyst (0.06 mmol). 

After that, ynone 2a (0.36 mmol) were added and the mixture was stirred under dry N2 

until TLC showed the staring material was no longer consumed. The reaction mixture 

was directly purified by column chromatography on silica gel with EtOAc/petroleum 

ether to afford the addition product S-2.  

CF3COOH was added into the solution of addition product S-2 in DCM. Until  

the staring material was no longer consumed, this reaction was diluted with saturated 

NaHCO3. The aqueous layer was separated and extracted with DCM (three times). After 

the combined organic layer was dried over Na2SO4, the solvent was removed in vacuo. 

The residue was purified by silica gel column chromatography (eluent: hexane/EtOAc) 

to obtain 7. 

Dry toluene (1.0 mL) was added into a dry reaction tube with the mixture of Z-/E- 

7 (0.10 mmol), chiral phosphine catalyst (20 mol%) ynone 2a (20 mol%) and activated 

4Å MS. The mixture was stirred at -65 oC under dry N2 for 72 h. The reaction mixture 
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was directly purified by column chromatography on silica gel with EtOAc/petroleum 

ether to afford the addition product 3a’. 

6. Preparation of the Substrates 

 

Et3N (2.0 equiv.) was added to a suspension of tryptamine (1.0 equiv.) in CH2Cl2 

(1.0 M). The mixture was cooled to 0 oC, and then, corresponding sulfuryl chloride (1.2 

equiv.) was added. The reaction was allowed to slowly warm to room temperature until 

the starting material disappeared (monitored by TLC). The mixture was diluted with 

CH2Cl2, washed with water and brine, and dried with anhydrous Na2SO4. The solvent 

was removed in vacuo and the residue was purified by crystallization from petroleum 

ether/DCM to obtain product. 

12 M HCl (3.5 equiv.) was added dropwise to a mixture of the last step product 

(1.0 equiv.) in DMSO (3.5 equiv.). The reaction was stirred for overnight at room 

temperature. After that, it was neutralized with saturated aqueous NaHCO3. The solid 

was washed with water and brine. And then the solvent was removed in vacuo to 

provide crude product[1].  

Di-tert-butyl dicarbonate (1.1 equiv.) was added to a solution of tryptamine-

derived oxindole (10 mmol) and Na2CO3 (1.1 equiv.) in THF (50 mL) at 0 ºC. Then 

after the reaction was stirred under the reflux conditions for 1 h, 1 M HCl aq. was added. 

The aqueous layer was separated and extracted with EtOAc (three times). After the 

combined organic layer was dried over MgSO4, the solvent was removed in vacuo. The 

residue was purified by silica gel column chromatography (eluent: hexane/EtOAc) to 

obtain the N-Boc-tryptamine-derived oxindole 1[2]. 

 

 

tert-butyl 5-methyl-3-(2-((4-methylphenyl)sulfonamido)ethyl)-2-oxoindoline-1-

carboxylate (1v) 

white solid (67% yield); 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 8.1 Hz, 2H), 7.63 

(d, J = 8.3 Hz, 1H), 7.28 (d, J = 7.9 Hz, 2H), 7.08 (d, J = 8.2 Hz, 1H), 6.98 (s, 1H), 5.35 

(d, J = 5.5 Hz, 1H), 3.59-3.56 (m, 1H), 3.23-3.13 (m, 2H), 2.41 (s, 3H), 2.33 (s, 3H), 

2.18 (dd, J = 13.9, 6.6 Hz, 1H), 1.98 (dd, J = 13.6, 7.5 Hz, 1H), 1.62 (s, 9H). 13C NMR 

(101 MHz, CDCl3) δ 176.46, 149.05, 143.36, 137.44, 136.96, 134.21, 129.74, 128.79, 
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127.10, 127.01, 124.30, 114.83, 84.39, 43.33, 40.28, 31.23, 28.10, 21.54, 21.04; HRMS 

(ESI) m/z calcd for C23H28N2NaO5S [M+Na]+ = 467.1611, found 467.1604. 

 

 

tert-butyl 6-methyl-3-(2-((4-methylphenyl)sulfonamido)ethyl)-2-oxoindoline-1-

carboxylate (1w) 

Yellow solid (62% yield); 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.2 Hz, 2H), 7.63 

(s, 1H), 7.28-7.26 (m, 2H), 7.05 (d, J = 7.6 Hz, 1H), 6.95 (d, J = 7.6 Hz, 1H), 5.25 (t, J 

= 6.2 Hz, 1H), 3.58-3.58 (m, 1H), 3.20-3.14 (m, 2H), 2.41 (s, 3H), 2.37 (s, 3H), 2.20-

2.12 (m, 1H), 2.04-1.94 (m, 1H), 1.63 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 176.48, 

149.18, 143.34, 139.91, 138.42, 137.06, 129.71, 127.07, 125.10, 123.98, 123.32, 

115.80, 84.43, 43.22, 40.31, 31.31, 28.08, 21.90, 21.47. HRMS (ESI) m/z calcd for 

C23H28N2NaO5S [M+Na]+ = 467.1611, found 467.1604. 

 

 

tert-butyl 3-(2-(methylsulfonamido)ethyl)-2-oxoindoline-1-carboxylate (1y) 

yellow liquid (50% yield); 1H NMR (400 MHz, CDCl3) δ 7.75 (d, J = 8.1 Hz, 1H), 7.30 

(dd, J = 12.2, 7.7 Hz, 2H), 7.16 (t, J = 7.4 Hz, 1H), 5.61 (t, J = 6.2 Hz, 1H), 3.72 (t, J = 

6.4 Hz, 1H), 3.33 (dd, J = 13.1, 6.6 Hz, 2H), 2.93 (s, 3H), 2.29-2.15(m, 2H), 1.63 (s, 

9H). 13C NMR (101 MHz, CDCl3) δ 176.58, 148.97, 139.82, 128.30, 127.07, 124.60, 

123.90, 115.02, 84.55, 43.16, 40.12, 39.74, 39.71, 31.42, 28.07; HRMS (ESI) m/z calcd 

for C16H22N2NaO5S [M+Na]+ = 377.1142, found 377.1134. 

 

 
tert-butyl 2-oxo-3-(2-(phenylsulfonamido)ethyl)indoline-1-carboxylate (1z)  

yellow solid (53% yield); 1H NMR (400 MHz, CDCl3) δ 7.86-7.84 (m, 2H), 7.77 (d, J 

= 8.2 Hz, 1H), 7.57-7.53 (m, 1H), 7.51-7.47 (m, 2H), 7.31-7.27 (m, 1H), 7.20-7.12 (m, 

2H), 5.41 (t, J = 6.3 Hz, 1H), 3.63 (dd, J = 7.7, 5.6 Hz, 1H), 3.25-3.15 (m, 2H), 2.24-

2.18 (m, 1H), 2.06-1.99 (m, 1H), 1.63 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 176.33, 

149.00, 139.93, 139.87, 132.63, 129.16, 128.41, 127.02, 126.99, 124.58, 123.68, 

115.09, 84.62, 43.35, 40.30, 31.23, 28.10; HRMS (ESI) m/z calcd for C21H24N2NaO5S 

[M+Na]+ = 439.1298, found 439.1304. 
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The spectrum data and the preparation methods of 1a[2], 2a-2n[3], 2p-2r[4], 2s-2t[5] 

are consistent with the references. 
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8. General Datas 

 
tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-phenylethyl)-1'-tosyl spiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3a) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (36.2 mg, 77% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -69.5 (c = 0.310, CHCl3).  

Enantiomeric excess was found to be 94% by chiral HPLC (ChiralPak AD-H column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 14.30 min, second peak: 

tR = 26.68 min ). 
1H NMR (500 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.72 (d, J = 8.1 Hz, 1H), 7.60-

7.59 (m, 2H), 7.46-7.40 (m, 3H), 7.31 (t, J = 7.8 Hz, 2H), 7.25 (s, 1H), 7.15-7.12 (m, 

1H), 7.03-7.00 (m, 1H), 4.52 (dd, J = 10.2, 4.1 Hz, 1H), 3.96 (dd, J = 18.4, 4.1 Hz, 1H), 

3.85-3.79 (m, 1H), 3.73-3.68 (m, 2.9 Hz, 1H), 3.35 (dd, J = 18.4, 10.3 Hz, 1H), 2.47 (s, 

3H), 1.92-1.86 (m, 1H), 1.79-1.75 (m, 1H), 1.66 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 197.36, 175.81, 149.18, 144.32, 139.67, 136.05, 133.06, 

132.93, 130.11, 128.89, 128.30, 128.08, 127.95, 127.63, 124.09, 123.85, 115.72, 84.35, 

63.82, 57.25, 48.60, 42.75, 37.37, 28.12, 21.69. 

HRMS (ESI) m/z calcd for C31H32N2NaO6S [M+Na]+ = 583.1873, found 583.1181. 
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tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-(o-tolyl)ethyl)-1'-tosyl spiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3b) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (50.3 mg, 88% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -62.7 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 95% by chiral HPLC (ChiralPak AD-H column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 15.79 min, second peak: 

tR = 19.41 min). 
1H NMR (400 MHz, CDCl3) δ 7.88 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 8.2 Hz, 1H), 7.41 

(d, J = 8.1 Hz, 1H), 7.33 (d, J = 7.7 Hz, 1H), 7.26 (t, J = 3.9 Hz, 1H), 7.21 (dd, J = 13.8, 

5.6 Hz, 1H), 7.13-7.03 (m, 2H), 4.54 (dd, J = 10.4, 4.0 Hz, 1H), 4.00 (dd, J = 18.8, 4.0 

Hz, 1H), 3.83-3.68 (m, 1H), 3.26 (dd, J = 18.8, 10.5 Hz, 1H), 2.47 (s, 1H), 2.11 (s, 1H), 

1.89-1.83 (m, 1H), 1.77-1.72 (m, 1H), 1.64 (s, 5H). 13C NMR (101 MHz, CDCl3) δ 

200.74, 175.85, 149.15, 144.23, 139.75, 138.34, 136.12, 133.28, 131.75, 131.47, 

130.08, 128.88, 128.64, 128.13, 128.07, 125.50, 124.13, 123.87, 115.76, 84.31, 63.87, 

57.23, 48.54, 45.52, 37.71, 28.09, 21.62, 20.92. HRMS (ESI) m/z calcd for 

C32H34N2NaO6S [M+Na]+ = 597.2030, found 597.2022. 

 

 
tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-(m-tolyl)ethyl)-1'-tosyl spiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3c) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (41.8 mg, 70% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -85.2 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 96% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 11.98 min, second peak: 

tR = 17.21 min). 
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.72 (d, J = 8.2 Hz, 1H), 7.42-

7.39 (m, 4H), 7.27-7.25 (m, 2H), 7.21-7.11 (m, 2H), 7.03 (t, J = 7.5 Hz, 1H), 4.51 (dd, 

J = 10.2, 4.1 Hz, 1H), 3.97 (dd, J = 4.1 Hz, 1H), 3.80 (dd, J = 10.8, 6.0 Hz, 1H), 3.73-

3.69 (m, 1H), 3.33 (dd, J = 18.4, 10.3 Hz, 1H), 2.47 (s, 3H), 2.31 (s, 3H), 1.93-1.85 (m, 

1H), 1.79-1.76 (m, 1H), 1.65 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 197.54, 175.77, 149.17, 144.29, 139.67, 137.99, 136.14, 

133.81, 132.97, 130.09, 128.85, 128.20, 128.08, 128.00, 124.81, 124.07, 123.85, 

115.69, 84.31, 63.81, 57.26, 48.56, 42.74, 37.37, 28.12, 21.68, 21.28. 

HRMS (ESI) m/z calcd for C32H34N2NaO6S [M+Na]+ = 597.2030, found 597.2028. 
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tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-(p-tolyl)ethyl)-1'-tosyl spiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3d) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (47.5 mg, 79% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (3:1 dr). 

[α] D 20 = -76.8 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 94% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 15.96 min, second peak: 

tR = 30.62 min). 
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.72 (d, J = 8.2 Hz, 1H), 7.51 

(d, J = 8.1 Hz, 2H), 7.41 (d, J = 8.1 Hz, 2H), 7.25 (d, J = 8.9 Hz, 1H), 7.18-7.07 (m, 

3H), 7.02 (t, J = 7.5 Hz, 1H), 4.50 (dd, J = 10.3, 4.0 Hz, 1H), 3.95 (dd, J = 18.4, 4.0 Hz, 

1H), 3.85-3.78 (m, 1H), 3.75 – 3.65 (m, 1H), 3.33 (dd, J = 18.4, 10.4 Hz, 1H), 2.47 (s, 

3H), 2.33 (s, 3H), 1.91-1.84 (m, 1H), 1.80-1.73 (m, 1H), 1.66 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 196.92, 175.89, 149.22, 144.31, 143.87, 139.64, 133.54, 

132.88, 130.12, 129.00, 128.85, 128.08, 127.97, 127.76, 124.08, 123.83, 115.71, 84.32, 

63.84, 57.26, 48.59, 42.60, 37.42, 28.12, 21.71, 21.66. 

HRMS (ESI) m/z calcd for C32H34N2NaO6S [M+Na]+ = 597.2030, found 597.2031. 

 

 

tert-butyl (2'R,3R)-2'-(2-(4-methoxyphenyl)-2-oxoethyl)-2-oxo-1'-tosyl 

spiro[indoline-3,3'-pyrrolidine]-1-carboxylate (3e) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (37.1 mg, 60% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 25 = -78.2 (c = 0.326, CHCl3).  

Enantiomeric excess was found to be 96% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 21.36 min, second peak: 

tR = 52.10 min). 
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.71 (d, J = 8.1 Hz, 1H), 7.63-

7.55 (m, 2H), 7.40 (d, J = 8.1 Hz, 2H), 7.25 (d, J = 7.9 Hz, 1H), 7.16-7.11 (m, 1H), 

7.04-7.00 (m, 1H), 6.81-6.74 (m, 2H), 4.49 (dd, J = 10.3, 4.1 Hz, 1H), δ 3.91 (dd, J = 
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18.2, 4.1 Hz, 1H),3.85-3.78 (m, 4H), 3.73-3.67 (m, 1H), 3.29 (dd, J = 18.2, 10.4 Hz, 

1H), 2.47 (s, 3H), 1.92-1.84 (m, 1H), 1.79-1.75 (m, 1H), 1.65 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 195.68, 175.80, 163.42, 149.22, 144.26, 139.70, 132.98, 

130.08, 129.91, 129.19, 128.82, 128.08, 128.05, 124.02, 123.84, 115.67, 113.44, 84.25, 

63.93, 57.27, 55.40, 48.60, 42.22, 37.34, 28.12, 21.66. 

HRMS (ESI) m/z calcd for C32H34N2NaO7S [M+Na]+ = 613.1979, found 613.1989. 

 

 
tert-butyl (2'R,3R)-2'-(2-(4-fluorophenyl)-2-oxoethyl)-2-oxo-1'-tosyl 

spiro[indoline-3,3'-pyrrolidine]-1-carboxylate (3f) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (49.5 mg, 86% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -44.4 (c = 0.390, CHCl3).  

Enantiomeric excess was found to be 91% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 14.69 min, second peak: 

tR = 25.71 min).  
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.71 (d, J = 8.2 Hz, 1H), 7.64-

7.60 (m, 2H), 7.41 (d, J = 8.2 Hz, 2H), 7.26 (d, J = 8.5 Hz, 1H), 7.16-7.12 (m, 1H), 

7.04-6.95 (m, 3H), 4.51 (dd, J = 10.2, 4.2 Hz, 1H), 3.91 (dd, J = 18.2, 4.2 Hz, 1H), 

3.85-3.78 (m, 1H), 3.73-3.67(m, 1H), 3.31 (dd, J = 18.2, 10.2 Hz, 1H), 2.47 (s, 3H), 

1.93-1.85 (m, 1H), 1.80-1,75 (m, 1H), 1.65 (s, 9H). 
19F NMR (282 MHz, CDCl3) δ -105.03. 
13C NMR (101 MHz, CDCl3) δ 195.77, 175.71, 165.68 (d, J = 254.8 Hz), 149.15, 

144.36, 139.68, 132.91, 132.48 (d, J = 3.0 Hz), 130.26 (d, J = 9.4 Hz), 130.11, 128.93, 

128.06, 127.91, 123.98 (d, J = 24.0 Hz), 115.70, 115.53, 115.32, 84.40, 63.83, 57.24, 

48.62, 42.64, 37.30, 28.11, 21.67. 

HRMS (ESI) m/z calcd for C31H31N2FNaO6S [M+Na]+ = 578.1889, found 578.1885. 

 

 

tert-butyl (2'R,3R)-2'-(2-(4-bromophenyl)-2-oxoethyl)-2-oxo-1'-tosyl 

spiro[indoline-3,3'-pyrrolidine]-1-carboxylate (3g) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (55.0 mg, 83% yield for major diastereoisomer in 0.1 mmol scale) and was 
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isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -70.1 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 88% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 17.14 min, second peak: 

tR = 34.55 min).  
1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.3 Hz, 2H), 7.71 (d, J = 8.1 Hz, 1H), 7.45 

(s, 4H), 7.41 (d, J = 8.0 Hz, 2H), 7.25 (dd, J = 7.5, 0.8 Hz, 1H), 7.17-7.13 (m, 1H), 

7.04-7.00 (m, 1H), 4.51 (dd, J = 10.1, 4.2 Hz, 1H), 3.90 (dd, J = 18.3, 4.2 Hz, 1H), 

3.85-3.78(m, 1H), 3.72-3.67 (m, 1H), 3.30 (dd, J = 18.3, 10.2 Hz, 1H), 2.47 (s, 3H), 

1.93-1.85 (m, 1H), 1.80-1.75 (m, 1H), 1.65 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 196.40, 175.70, 149.11, 144.38, 139.66, 134.75, 132.88, 

131.64, 130.12, 129.12, 128.99, 128.28, 128.06, 127.85, 124.15, 123.85, 115.72, 84.44, 

63.74, 57.21, 48.61, 42.74, 37.29, 28.11, 21.68. 

HRMS (ESI) m/z calcd for C31H31N2BrNaO6S [M+Na]+ = 661.0978, found 661.0979. 

 

 

tert-butyl (2'R,3R)-2'-(2-(4-iodophenyl)-2-oxoethyl)-2-oxo-1'-tosylspiro[indoline-

3,3'-pyrrolidine]-1-carboxylate (3h) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (55.9 mg, 79% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -68.5 (c = 0.460, CHCl3).  

Enantiomeric excess was found to be 90% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 19.15 min, second peak: 

tR = 41.46 min).  
1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.3 Hz, 2H), 7.69 (dd, J = 17.8, 8.3 Hz, 

3H), 7.41 (d, J = 8.1 Hz, 2H), 7.30-7.23 (m, 3H), 7.17-7.13 (m, 1H), 7.04-7.00 (m, 

1H), 4.51 (dd, J = 10.1, 4.2 Hz, 1H), 3.92-3.78 (m, 2H), 3.72-3.67 (m, 1H), 3.29 (dd, 

J = 18.4, 10.2 Hz, 1H), 2.47 (s, 3H), 1.92-1.85 (m, 1H), 1.80-1.75 (m, 1H), 1.65 (s, 

9H). 13C NMR (101 MHz, CDCl3) δ 196.71, 175.70, 149.11, 144.37, 139.65, 137.64, 

135.27, 132.89, 130.12, 128.99, 128.06, 127.84, 124.16, 123.85, 115.72, 101.12, 

84.43, 63.72, 57.20, 48.60, 42.69, 37.30, 28.12, 21.70, 21.67. HRMS (ESI) m/z calcd 

for C31H31N2INaO6S [M+Na]+ = 709.0840, found 709.0841. 
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tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-(4-(trifluoromethyl)phenyl)ethyl)-1'-tosyl 

spiro[indoline-3,3'-pyrrolidine]-1-carboxylate (3i) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (35.8 mg, 58% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (4:1 dr). 

[α] D 20 = -33.9 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 58% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 14.25 min, second peak: 

tR = 32.42 min). 
1H NMR (500 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.70 (dd, J = 17.0, 8.1 Hz, 3H), 

7.58 (d, J = 8.3 Hz, 2H), 7.42 (d, J = 8.0 Hz, 2H), 7.25 (s, 1H), 7.15-7.13 (m, 1H), 7.04-

7.01 (m, 1H), 4.54 (dd, J = 10.0, 4.2 Hz, 1H), 3.96 (dd, J = 18.4, 4.3 Hz, 1H), 3.85-3.80 

(m, 1H), 3.73-3.68 (m, 1H), 3.34 (dd, J = 18.4, 10.0 Hz, 1H), 2.48 (s, 3H), 1.93-1.87 

(m, 1H), 1.81-1.77 (m, 1H), 1.66 (s, 9H). 13C NMR (126 MHz, CDCl3) δ 196.61, 

175.65, 149.09, 144.45, 139.65, 138.67, 134.34 (q, J = 32.7 Hz), 132.82, 130.15, 129.06, 

128.06, 127.94, 127.79, 125.43 (q, J = 3.6 Hz), 124.21, 123.85, 115.77, 84.54, 63.67, 

57.22, 48.61, 43.17, 37.29, 30.20, 30.15, 28.10, 21.69. 19F NMR (376 MHz, CDCl3) δ 

-63.21. HRMS (ESI) m/z calcd for C31H31N3NaO8S [M+Na]+ = 628.1724, found 

628.1735. 

 

 

 

tert-butyl (2'R,3R)-2'-(2-(4-nitrophenyl)-2-oxoethyl)-2-oxo-1'-tosylspiro[indoline-

3,3'-pyrrolidine]-1-carboxylate (3j) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (32.6 mg, 55% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (2:1 dr). 

[α] D 20 = -46.9 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 29% by chiral HPLC (ChiralPak OD-H column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 59.84 min, second peak: 

tR = 66.30 min). 
1H NMR (500 MHz, CDCl3) δ 8.16 (d, J = 8.8 Hz, 2H), 7.85 (d, J = 8.2 Hz, 2H), 7.73 

(dd, J = 8.8, 2.4 Hz, 3H), 7.43 (d, J = 8.0 Hz, 2H), 7.27 (s, 1H), 7.17-7.14 (m, 1H), 7.03 
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(dd, J = 7.5, 7.0 Hz, 1H), 4.56 (dd, J = 9.8, 4.4 Hz, 1H), 3.96 (dd, J = 18.4, 4.4 Hz, 1H), 

3.84-3.81 (m, 1H), 3.73-3.68 (m, 1H), 3.34 (dd, J = 18.4, 9.8 Hz, 1H), 2.48 (s, 3H), 

1.94-1.88 (mz, 1H), 1.82-1.78 (m, 1H), 1.66 (s, 9H). 13C NMR (126 MHz, CDCl3) δ 

196.16, 175.54, 150.25, 149.04, 144.53, 140.42, 139.65, 132.76, 130.17, 129.14, 

128.63, 128.05, 127.73, 124.26, 123.90, 123.61, 115.78, 84.67, 63.63, 57.20, 48.63, 

43.48, 37.23, 28.11, 21.70. HRMS (ESI) m/z calcd for C32H31F3N2NaO6S [M+Na]+ = 

651.1747, found 651.1743. 

 

 

tert-butyl (2'R,3R)-2'-(2-(4-cyanophenyl)-2-oxoethyl)-2-oxo-1'-tosylspiro[indoline 

-3,3'-pyrrolidine]-1-carboxylate (3k) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (37.2 mg, 63% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (5:1 dr). 

[α] D 20 = -41.7 (c = 0.380, CHCl3).  

Enantiomeric excess was found to be 34% by chiral HPLC (ChiralPak OD-3 column, 

hexane/i-PrOH = 85:15, 254 nm, 1.0 mL/min, first peak: tR = 35.88 min, second peak: 

tR = 39.24 min). 
1H NMR (500 MHz, CDCl3) δ 7.85 (d, J = 8.2 Hz, 2H), 7.72 (d, J = 8.2 Hz, 1H), 7.64 

(dd, J = 23.4, 8.4 Hz, 4H), 7.42 (d, J = 8.1 Hz, 2H), 7.25 (s, 1H), 7.17-7.14 (m, 1H), 

7.03 (t, J = 7.5 Hz, 1H), 4.54 (dd, J = 9.8, 4.3 Hz, 1H), 3.93 (dd, J = 18.4, 4.4 Hz, 1H), 

3.84-3.79 (m, 1H), 3.72-3.68 (m, 1H), 3.31 (dd, J = 18.4, 9.8 Hz, 1H), 2.48 (s, 3H), 

1.93-1.87 (m, 1H), 1.82-1.77 (m, 1H), 1.66 (s, 9H). 13C NMR (126 MHz, CDCl3) δ 

196.31, 175.54, 149.06, 144.51, 139.64, 138.94, 132.77, 132.25, 130.16, 129.11, 

128.05, 128.01, 127.74, 124.24, 123.88, 117.85, 116.34, 115.77, 84.62, 63.63, 57.20, 

48.61, 43.20, 37.24, 28.10, 21.69. HRMS (ESI) m/z calcd for C32H31N3NaO6S [M+Na]+ 

= 608.1826, found 608.1813.  

 

 

tert-butyl (2'R,3R)-2'-(2-(naphthalen-2-yl)-2-oxoethyl)-2-oxo-1'-tosyl 

spiro[indoline-3,3'-pyrrolidine]-1-carboxylate (3l) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (49.5 mg, 78% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 
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[α] D 20 = -74.6 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 96% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 16.95 min, second peak: 

tR = 31.75 min).  
1H NMR (400 MHz, CDCl3) δ 8.12 (s, 1H), 7.87 (t, J = 8.9 Hz, 3H), 7.79 (d, J = 8.0 

Hz, 1H), 7.74- 7.63 (m, 3H), 7.57-7.48 (m, 2H), 7.42 (d, J = 8.0 Hz, 2H), 7.29 (dd, J = 

7.5, 1.0 Hz, 1H), 7.08-7.04 (m, 1H), 7.00-6.95 (m, 1H), 4.58 (dd, J = 10.3, 4.1 Hz, 1H), 

4.12-4.07 (m, 1H), 3.88-3.81 (m, 1H), 3.76-3.70 (m, 1H), 3.51 (dd, J = 18.2, 10.4 Hz, 

1H), 2.47 (s, 3H), 1.95-1.87 (m, 1H), 1.82-1.77 (m, 1H), 1.66 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 197.25, 175.85, 149.18, 144.33, 139.70, 135.54, 133.41, 

132.97, 132.24, 130.13, 129.55, 129.48, 128.91, 128.45, 128.15, 128.10, 127.97, 

127.70, 126.69, 124.12, 123.89, 123.26, 115.70, 84.35, 63.97, 57.28, 48.65, 42.78, 

37.36, 28.14, 21.69. 

HRMS (ESI) m/z calcd for C35H34N2NaO6S [M+Na]+ = 633.2030, found 633.2025. 

 

 

tert-butyl (2'R,3R)-2'-(2-(furan-2-yl)-2-oxoethyl)-2-oxo-1'-tosylspiro[indoline-

3,3'-pyrrolidine]-1-carboxylate (3m) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (45.9 mg, 80% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -60.2 (c = 0.370, CHCl3).  

Enantiomeric excess was found to be 89% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 21.48 min, second peak: 

tR = 26.16 min).  
1H NMR (400 MHz, CDCl3) δ 7.85 (d, J = 8.2 Hz, 2H), 7.76 (d, J = 8.1 Hz, 1H), 7.42 

(dd, J = 9.2, 4.5 Hz, 3H), 7.31-7.27(m, 1H), 7.23-7.18 (m, 1H), 7.09-7.06 (m, 1H), 6.90 

(d, J = 3.5 Hz, 1H), 6.38 (dd, J = 3.5, 1.7 Hz, 1H), 4.47 (dd, J = 9.8, 4.3 Hz, 1H), 3.84-

3.78 (m, 2H), 3.71-3.66 (m, 1H), 3.14 (dd, J = 18.1, 9.9 Hz, 1H), 2.47 (s, 3H), 1.93-

1.77 (m, 2H), 1.63 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 185.64, 175.39, 151.84, 149.07, 146.28, 144.26, 139.67, 

132.89, 130.07, 128.95, 128.12, 127.86, 124.11, 123.98, 116.95, 115.62, 112.03, 84.39, 

62.83, 57.26, 48.42, 42.07, 37.18, 28.09, 21.68. 

HRMS (ESI) m/z calcd for C29H30N2NaO7S [M+Na]+ = 573.1666, found 573.1663. 
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tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-(thiophen-2-yl)ethyl)-1'-tosylspiro[indoline-

3,3'-pyrrolidine]-1-carboxylate (3n) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (53.9 mg, 92% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -77.9 (c = 0.420, CHCl3).  

Enantiomeric excess was found to be 92% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 16.76 min, second peak: 

tR = 26.15 min).  
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.3 Hz, 2H), 7.70 (d, J = 8.1 Hz, 1H), 7.49 

(dd, J = 4.9, 1.0 Hz, 1H), 7.41 (d, J = 8.1 Hz, 2H), 7.37 (dd, J = 3.8, 1.0 Hz, 1H), 7.29 

(dd, J = 7.4, 0.9 Hz, 1H), 7.18-7.14 (m, 1H), 7.09-7.05 (m, 1H), 6.96 (dd, J = 4.9, 3.9 

Hz, 1H), 4.48 (dd, J = 10.2, 4.2 Hz, 1H), 3.90- 3.79 (m, 2H), 3.72-3.67 (m, 1H), 3.24 

(dd, J = 17.7, 10.2 Hz, 1H), 2.47 (s, 3H), 1.89 (ddd, J = 12.4, 10.4, 8.4 Hz, 1H), 1.93-

1.86 (m, 1H), 1.64 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 189.67, 175.46, 149.04, 144.34, 143.13, 139.76, 133.67, 

132.82, 131.87, 130.11, 128.99, 128.08, 127.85, 127.80, 124.16, 123.94, 115.74, 84.35, 

63.58, 57.22, 48.63, 42.92, 37.04, 28.09, 21.67. 

HRMS (ESI) m/z calcd for C29H30N2NaO6S2 [M+Na]+ = 589.1437, found 589.1435. 

 

 

tert-butyl (2'R,3R)-2-oxo-2'-(2-oxopropyl)-1'-tosylspiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3o) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (43.7 mg, 85% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (5:1 dr). 

[α] D 20 = -45.6 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 95% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 12.51 min, second peak: 

tR = 18.83 min).  
1H NMR (400 MHz, CDCl3) δ 7.84 (dd, J = 10.7, 8.4 Hz, 3H), 7.40 (d, J = 8.1 Hz, 2H), 

7.35-7.21 (m, 2H), 7.21-7.17 (m, 1H), 4.33 (dd, J = 9.4, 4.7 Hz, 1H), 3.80-3.60 (m, 2H), 
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3.39 (dd, J = 18.6, 4.7 Hz, 1H), 2.72 (dd, J = 18.6, 9.5 Hz, 1H), 2.46 (s, 3H), 1.89-1.81 

(m, 1H), 1.78-1.73 (m, 1H), 1.71 (s, 3H), 1.63 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 205.61, 175.49, 149.09, 144.27, 139.70, 132.90, 130.07, 

129.05, 128.04, 124.18, 123.99, 115.66, 84.50, 62.79, 57.10, 48.43, 47.24, 37.24, 29.52, 

28.09, 21.68, 21.66. 

HRMS (ESI) m/z calcd for C26H30N2NaO6S [M+Na]+ = 521.1717, found 521.1710. 

 

 

tert-butyl (2'R,3R)-2-oxo-2'-(2-oxohexyl)-1'-tosylspiro[indoline-3,3'-pyrrolidine]-

1-carboxylate (3p) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (48.6 mg, 85% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -69.0 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 93% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 9.40 min, second peak: tR 

= 16.12 min).  
1H NMR (400 MHz, CDCl3) δ 7.83 (dd, J = 8.1, 4.5 Hz, 3H), 7.40 (d, J = 8.1 Hz, 2H), 

7.34-7.26(m, 2H), 7.18 (dd, J = 10.9, 4.0 Hz, 1H), 4.33 (dd, J = 10.0, 4.5 Hz, 1H), 3.79-

3.72 (m, 1H), 3.67-3.61 (m, 1H), 3.37 (dd, J = 18.6, 4.5 Hz, 1H), 2.75 (dd, J = 18.6, 

10.1 Hz, 1H), 2.46 (s, 3H), 2.09-2.01(m, 1H), 1.87-1.79 (m, 1H), 1.75-1.67 (m, 2H), 

1.64 (s, 9H), 1.18-1.09 (m, 4H), 0.80 (t, J = 7.3 Hz, 3H), 0.98-0.88 (m, 2H).. 
13C NMR (101 MHz, CDCl3) δ 208.17, 175.61, 149.10, 144.28, 139.75, 132.91, 

130.09, 128.97, 128.01, 124.14, 124.03, 115.81, 84.38, 63.10, 57.10, 48.56, 46.57, 

42.10, 37.33, 30.96, 28.08, 22.89, 22.29, 21.68, 13.82. 

HRMS (ESI) m/z calcd for C30H38N2NaO6S [M+Na]+ = 577.2343, found 577.2342. 

 

 

tert-butyl (2'R,3R)-2'-(2-cyclohexyl-2-oxoethyl)-2-oxo-1'-tosylspiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3q) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (46.3 mg, 78% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -50.4 (c = 0.340, CHCl3).  
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Enantiomeric excess was found to be 97% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 37.44 min, second peak: 

tR = 39.36 min).  
1H NMR (400 MHz, CDCl3) δ 7.84-7.82 (m, 3H), 7.40 (d, J = 8.1 Hz, 2H), 7.32-7.24 

(m, 2H), 7.17 (dd, J = 10.9, 4.1 Hz, 1H), 4.31 (dd, J = 10.4, 4.2 Hz, 1H), 3.79-3.63 (m, 

2H), 3.42 (dd, J = 18.9, 4.3 Hz, 1H), 2.85 (dd, J = 18.9, 10.5 Hz, 1H),2.46 (s, 3H), 1.85-

1.77 (m, 2H), 1.71-1.57 (m, 11H), 1.50 (dd, J = 8.6, 4.6 Hz, 3H), 1.11-0.99 (m, 5H), 

0.76-0.66 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ 211.32, 175.65, 149.17, 144.27, 139.83, 133.03, 130.09, 

128.86, 128.11, 127.99, 124.10, 124.02, 115.91, 84.30, 63.36, 57.10, 49.89, 48.61, 

44.86, 37.48, 28.09, 27.83, 27.72, 25.63, 25.30. 

HRMS (ESI) m/z calcd for C31H38N2NaO6S [M+Na]+ = 589.2343, found 589.2341. 

 

 

tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-4-phenylbutyl)-1'-tosylspiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3r) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (46.0 mg, 75% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (4:1 dr). 

[α] D 25 = -56.3 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 90% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 13.93 min, second peak: 

tR = 38.23 min).  
1H NMR (400 MHz, CDCl3) δ 7.85-7.80 (m, 3H), 7.38 (t, J = 13.7 Hz, 3H), 7.28-7.15 

(m, 5H), 6.97 (d, J = 7.0 Hz, 2H), 4.35 (dd, J = 9.7, 4.7 Hz, 1H), 3.75 (dd, J = 10.8, 6.1 

Hz, 1H), 3.64 (dd, J = 7.3, 4.4 Hz, 1H), 3.35 (dd, J = 18.4, 4.7 Hz, 1H), 2.72 (dd, J = 

18.5, 9.6 Hz, 1H), 2.50-2.42 (m, 5H), 1.99-1.83 (m, 2H), 1.81 (d, J = 3.9 Hz, 1H), 1.76 

(dd, J = 5.9, 2.8 Hz, 1H), 1.65 (s, 9H).  
13C NMR (101 MHz, CDCl3) δ 206.88, 175.55, 149.09, 144.32, 140.81, 139.76, 132.87, 

130.10, 129.09, 128.42, 128.16, 128.07, 125.98, 124.26, 115.83, 84.49, 63.14, 57.15, 

57.12, 48.61, 46.56, 43.93, 37.13, 29.03, 28.11, 28.07, 21.68. 

HRMS (ESI) m/z calcd for C33H36N2NaO6S [M+Na]+ = 611.2186, found 611.2189. 
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tert-butyl (2'R,3R)-2'-(6-methoxy-2,6-dioxohexyl)-2-oxo-1'-tosylspiro[indoline-

3,3'-pyrrolidine]-1-carboxylate (3s) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (47.9 mg, 80% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -78.6 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 96% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 21.84 min, second peak: 

tR = 45.34 min).  
1H NMR (500 MHz, CDCl3) δ 7.84 (dd, J = 8.0, 5.2 Hz, 3H), 7.41 (d, J = 8.0 Hz, 2H), 

7.35-7.32 (m, 1H), 7.29 (dd, J = 5.2, 2.3 Hz, 1H), 7.21-7.18 (m, 1H), 4.36 (dd, J = 9.6, 

4.7 Hz, 1H), 3.80-3.74 (m, 1H), 3.67-3.62 (m, 4H), 3.35 (dd, J = 18.5, 4.7 Hz, 1H), 2.71 

(dd, J = 18.5, 9.6 Hz, 1H), 2.48 (s, 3H), 2.25-2.19 (m, 1H), 2.12-2.06 (m, 1H), 2.03-

1.97 (m, 1H), 1.89-1.83 (m, 1H), 1.78-1.73(m, 2H), 1.65 (s, 9H), 1.55-1.49 (m, 2H). 
13C NMR (126 MHz, CDCl3) δ 207.02, 175.51, 173.42, 148.99, 144.29, 139.67, 132.87, 

130.07, 129.04, 128.01, 124.23, 124.05, 115.77, 84.51, 62.99, 57.09, 51.44, 48.56, 

46.63, 40.86, 37.13, 32.65, 28.04, 21.66, 18.24. 

HRMS (ESI) m/z calcd for C30H36N2NaO8S [M+Na]+ = 607.2085, found 607.2074. 

 

 

tert-butyl (2'R,3R)-2'-(5-chloro-2-oxopentyl)-2-oxo-1'-tosylspiro[indoline-3,3'-

pyrrolidine]-1-carboxylate (3t) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (46.3 mg, 75% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -65.6 (c = 0.320, CHCl3).  

Enantiomeric excess was found to be 90% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 95:05, 254 nm, 1.0 mL/min, first peak: tR = 28.77 min, second peak: 

tR = 75.42 min).  
1H NMR (400 MHz, CDCl3) δ 7.82 (dd, J = 8.4, 2.1 Hz, 3H), 7.41-7.27 (m, 4H), 7.22-

7.18 (m, 1H), 4.35 (dd, J = 9.7, 4.8 Hz, 1H), 3.80-3.73 (m, 1H), 3.67-3.61 (m, , 1H), 



20 

 

3.40-3.28 (m, 2H), 3.22-3.16 (m, 1H), 2.73 (dd, J = 18.5, 9.7 Hz, 1H), 2.47 (s, 3H), 

2.35-2.28 (m, 1H), 1.88-1.79 (m, 2H), 1.77-1.2 (m, 1H), 1.70-1.62 (m, 11H). 
13C NMR (101 MHz, CDCl3) δ 206.76, 175.54, 149.00, 144.35, 139.64, 132.85, 130.11, 

129.21, 128.01, 127.96, 124.35, 124.08, 115.79, 84.57, 63.04, 57.10, 48.59, 46.77, 

43.96, 38.76, 37.12, 28.07, 25.88, 21.69. 

HRMS (ESI) m/z calcd for C28H33N2ClNaO6S [M+Na]+ = 613.1979, found 613.1989. 

 

 

tert-butyl (2'R,3R)-5-chloro-2-oxo-2'-(2-oxopropyl)-1'-tosylspiro[indoline-3,3'-pyrrolidine]-1-

carboxylate (3u) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (41.3 mg, 75% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (9:1 dr). 

[α] D 20 = -60.5 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 95% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 190 nm, 1.0 mL/min, first peak: tR = 8.83 min, second peak: tR 

= 12.77 min).  
1H NMR (500 MHz, CDCl3) δ 7.82 (dd, J = 8.4, 6.6 Hz, 3H), 7.40 (d, J = 8.0 Hz, 2H), 

7.31 (dd, J = 8.7, 2.2 Hz, 1H), 7.26-7.23 (m, 1H), 4.30 (td, J = 9.4, 5.7 Hz, 1H), 3.81-

3.68 (m, 1H), 3.62 (ddd, J = 11.6, 8.4, 3.1 Hz, 1H), 3.46 (dd, J = 18.8, 4.6 Hz, 1H), 2.69 

(dd, J = 18.7, 9.5 Hz, 1H), 2.47 (s, 3H), 1.81 (s, 3H), 1.76 (ddd, J = 12.8, 6.1, 3.3 Hz, 

2H), 1.62 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 205.64, 174.72, 148.95, 144.39, 138.26, 132.75, 130.10, 

129.78, 129.67, 129.05, 128.07, 123.95, 116.93, 84.89, 62.57, 57.15, 48.24, 47.10, 

37.05, 29.71, 29.66, 28.06, 21.67. 

HRMS (ESI) m/z calcd for C26H29ClN2NaO6S [M+Na]+ = 555.1327, found 555.1333. 

 

 
tert-butyl (2'R,3R)-5-methyl-2-oxo-2'-(2-oxo-2-phenylethyl)-1'-tosylspiro 

[indoline-3,3'-pyrrolidine]-1-carboxylate (3v) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (42.3 mg, 71% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 
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[α] D 20 = -71.7 (c = 0.350, CHCl3).  

Enantiomeric excess was found to be 80% by chiral HPLC (ChiralPak AD-H column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 21.48 min, second peak: 

tR = 26.16 min).  
1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.61-7.56 (m, 3H), 7.47-7.40 

(m, 3H), 7.32 (t, J = 7.7 Hz, 2H), 7.03 (s, 1H), 6.90 (d, J = 8.3 Hz, 1H), 4.51 (dd, J = 

10.2, 4.1 Hz, 1H), 3.92 (dd, J = 18.2, 4.1 Hz, 1H), 3.86-3.79 (m, 1H), 3.72-3.66 (m, 

1H), 3.38 (dd, J = 18.2, 10.3 Hz, 1H), 2.47 (s, 3H), 2.18 (s, 3H), 1.93-1.85 (m, 1H), 

1.82-1.76 (m, 1H), 1.64 (s, 9H). 13C NMR (101 MHz, CDCl3) δ 197.21, 175.94, 149.20, 

144.26, 137.29, 136.15, 133.81, 133.01, 132.90, 130.07, 129.35, 128.26, 128.10, 

127.81, 127.61, 124.48, 115.46, 84.14, 63.81, 57.18, 48.56, 42.72, 37.07, 28.12, 21.69, 

20.90. HRMS (ESI) m/z calcd for C32H34N2NaO6S [M+Na]+ = 597.2030, found 

597.2029. 

 

 
tert-butyl (2'R,3R)-6-methyl-2-oxo-2'-(2-oxo-2-phenylethyl)-1'-tosylspiro 

[indoline-3,3'-pyrrolidine]-1-carboxylate (3w) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (42.8 mg, 76% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -61.3 (c = 0.350, CHCl3).  

Enantiomeric excess was found to be 83% by chiral HPLC (ChiralPak AD-H column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 12.58 min, second peak: 

tR = 23.97 min). 
1H NMR (500 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 2H), 7.61-7.57 (m, 3H), 7.45-7.40 

(m, 3H), 7.31 (t, J = 7.8 Hz, 2H), 7.12 (d, J = 7.7 Hz, 1H), 6.81 (d, J = 7.7 Hz, 1H), 

4.50 (dd, J = 10.2, 4.1 Hz, 1H), 3.93 (dd, J = 18.2, 4.1 Hz, 1H), 3.79 (dd, J = 10.9, 5.9 

Hz, 1H), 3.70 (dd, J = 8.4, 2.9 Hz, 1H), 3.33 (dd, J = 18.2, 10.2 Hz, 1H), 2.47 (s, 3H), 

2.20 (s, 3H), 1.89-1.83 (m, 1H), 1.76-1.71 (m, 1H), 1.66 (s, 9H). 13C NMR (126 MHz, 

CDCl3) δ 197.41, 176.04, 149.36, 144.27, 139.66, 139.08, 136.09, 132.99, 132.96, 

130.09, 128.23, 128.07, 127.69, 124.95, 124.73, 123.59, 116.45, 84.26, 63.93, 57.10, 

48.60, 42.69, 37.40, 28.11, 21.76, 21.68. HRMS (ESI) m/z calcd for C32H34N2NaO6S 

[M+Na]+ = 597.2030, found 597.2016. 
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tert-butyl (2'R,3R)-1'-((4-nitrophenyl)sulfonyl)-2-oxo-2'-(2-oxo-2-phenylethyl) 

spiro[indoline-3,3'-pyrrolidine]-1-carboxylate (3x) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (48.3 mg, 78% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (3.5:1 dr). 

[α] D 20 = -9.7 (c = 0.360, CHCl3).  

Enantiomeric excess was found to be 87% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 190 nm, 1.0 mL/min, first peak: tR = 23.68 min, second peak: 

tR = 63.38 min).  
1H NMR (400 MHz, CDCl3) δ 8.48 (d, J = 8.8 Hz, 2H), 8.18 (d, J = 8.8 Hz, 2H), 7.76 

(d, J = 8.1 Hz, 1H), 7.62-7.60(m, 2H), 7.49 (t, J = 7.4 Hz, 1H), 7.34 (t, J = 7.7 Hz, 2H), 

7.19-7.13 (m, 2H), 6.95 (dd, J = 7.5, 6.8 Hz, 1H), 4.59 (dd, J = 10.1, 4.0 Hz, 1H), 3.93-

3.82 (m, 2H), 3.77-3.71 (m, 1H), 3.46 (dd, J = 18.3, 10.1 Hz, 1H), 1.93 (dd, J = 14.9, 

7.1 Hz, 2H), 1.62 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 196.83, 175.92, 150.54, 148.98, 141.77, 139.76, 135.92, 

133.30, 129.41, 129.18, 128.43, 127.60, 127.17, 124.58, 124.19, 123.57, 115.76, 84.67, 

63.70, 56.85, 48.50, 42.90, 36.87, 28.05. 

HRMS (ESI) m/z calcd for C30H29N3NaO8S [M+Na]+ = 614.1568, found 614.1572. 

 

 
tert-butyl (2'R,3R)-1'-(methylsulfonyl)-2-oxo-2'-(2-oxo-2-phenylethyl)spiro 

[indoline-3,3'-pyrrolidine]-1-carboxylate (3y) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (32.6 mg, 65% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -18.4 (c = 0.300, CHCl3).  

Enantiomeric excess was found to be 92% by chiral HPLC (ChiralPak IA column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 15.25 min, second peak: 

tR = 17.25 min).  
1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.1 Hz, 1H), 7.58 (d, J = 7.3 Hz, 2H), 7.46 

(t, J = 7.4 Hz, 1H), 7.31 (t, J = 7.7 Hz, 2H), 7.18 (t, J = 7.2 Hz, 2H), 6.94 (t, J = 7.4 Hz, 

1H), 4.61 (dd, J = 9.7, 4.2 Hz, 1H), 3.85 (dd, J = 7.6, 6.4 Hz, 2H), 3.70 (dd, J = 18.5, 
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4.2 Hz, 1H), 3.35 (dd, J = 18.4, 9.7 Hz, 1H), 3.07 (s, 3H), 2.50-2.43 (m, 1H), 2.21-2.15 

(m, 1H), 1.69 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 196.98, 177.07, 149.02, 139.71, 136.13, 133.10, 129.05, 

128.35, 127.59, 127.56, 124.31, 123.64, 115.62, 84.80, 63.20, 57.05, 48.30, 42.59, 

36.89, 33.90, 28.14. 

HRMS (ESI) m/z calcd for C25H28N2NaO6S [M+Na]+ = 507.1560, found 507.1564. 

 

 

tert-butyl (2'R,3R)-2-oxo-2'-(2-oxo-2-phenylethyl)-1'-(phenylsulfonyl)spiro 

[indoline-3,3'-pyrrolidine]-1-carboxylate (3z) 

This compound was prepared according to the general procedure as a yellow liquid in 

3 days (51.9 mg, 92% yield for major diastereoisomer in 0.1 mmol scale) and was 

isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -71.8 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 89% by chiral HPLC (ChiralPak AD-H column, 

hexane/i-PrOH = 90:10, 254 nm, 1.0 mL/min, first peak: tR = 14.71 min, second peak: 

tR = 24.54 min).  
1H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 7.3 Hz, 2H), 7.73-7.59 (m, 6H), 7.45 (t, J = 

7.4 Hz, 1H), 7.31 (t, J = 7.6 Hz, 2H), 7.28-7.22 (m, 1H), 7.13 (t, J = 7.9 Hz, 1H), 7.01 

(t, J = 7.5 Hz, 1H), 4.55 (dd, J = 10.2, 4.0 Hz, 1H), 3.95 (dd, J = 18.4, 4.0 Hz, 1H), 

3.87-3.80 (m, 1H), 3.77-3.69 (m, 1H), 3.37 (dd, J = 18.4, 10.2 Hz, 1H), 1.91-1.71 (m, 

2H), 1.65 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 197.27, 175.71, 149.15, 139.69, 136.04, 135.94, 133.46, 

133.07, 129.46, 128.91, 128.30, 128.03, 127.86, 127.61, 124.08, 123.81, 115.71, 84.36, 

63.83, 57.20, 48.60, 42.76, 37.31, 28.11. 

HRMS (ESI) m/z calcd for C30H30N2NaO6S [M+Na]+ = 569.1717, found 569.1720. 

 

 

tert-butyl (E)-3-(2-((N-(tert-butoxycarbonyl)-4-methylphenyl) sulfonamido) ethy 

-l)-2-oxo-3-(3-oxo-3-phenylprop-1-en-1-yl)indoline-1-carboxylate (5) 

This compound was prepared according to procedure in control experiments as a yellow 
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solid in 3 days (20.8 mg, 32% yield in 0.1 mmol scale).[α] D 20 = 0.8 (c = 0.320, CHCl3).  
1H NMR (500 MHz, CDCl3) δ 8.33 (d, J = 13.6 Hz, 1H), 7.99 (dd, J = 7.3, 1.2 Hz, 1H), 

7.89-7.87 (m, 2H), 7.75 (d, J = 8.4 Hz, 2H), 7.55-7.53 (m, 2H), 7.45 (t, J = 7.6 Hz, 2H), 

7.29 (dd, J = 10.8, 4.8 Hz, 4H), 6.35 (d, J = 13.6 Hz, 1H), 3.69 (dd, J = 9.5, 6.8 Hz, 

2H), 3.05-3.02 (m, 2H), 2.40 (s, 3H), 1.66 (s, 9H), 1.50 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 189.34, 150.63, 148.75, 145.01, 142.78, 139.27, 138.51, 

135.11, 132.37, 132.04, 130.23, 128.56, 128.18, 127.33, 126.51, 124.48, 123.23, 

118.28, 115.60, 104.37, 102.33, 85.31, 84.59, 45.51, 28.21, 27.55, 21.63, 20.95. 

HRMS (ESI) m/z calcd for C36H40N2NaO8S [M+Na]+ = 683.2398, found 683.2385. 

 

 

tert-butyl (Z)-3-(2-((N-(tert-butoxycarbonyl)-4-methylphenyl) sulfonamido) ethy 

-l)-2-oxo-3-(3-oxo-3-phenylprop-1-en-1-yl)indoline-1-carboxylate (6) 

This compound was prepared according to procedure in control experiments as a yellow 

solid in 3 days (15.3 mg, 23% yield in 0.1 mmol scale).[α] D 20 = 0.6 (c = 0.400, CHCl3).  
1H NMR (500 MHz, CDCl3) δ 8.33 (d, J = 13.6 Hz, 1H), 7.99 (dd, J = 7.3, 1.2 Hz, 1H), 

7.89-7.87 (m, 2H), 7.75 (d, J = 8.4 Hz, 2H), 7.55-7.53 (m, 2H), 7.45 (t, J = 7.6 Hz, 2H), 

7.29 (dd, J = 10.8, 4.8 Hz, 4H), 6.35 (d, J = 13.6 Hz, 1H), 3.69 (dd, J = 9.5, 6.8 Hz, 

2H), 3.05-3.02 (m, 2H), 2.40 (s, 3H), 1.66 (s, 9H), 1.50 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 189.34, 150.63, 148.75, 145.01, 142.78, 139.27, 138.51, 

135.11, 132.37, 132.04, 130.23, 128.56, 128.18, 127.33, 126.51, 124.48, 123.23, 

118.28, 115.60, 104.37, 102.33, 85.31, 84.59, 45.51, 28.21, 27.55, 21.63, 20.95. 

HRMS (ESI) m/z calcd for C36H40N2NaO8S [M+Na]+ = 683.2398, found 683.2387. 

 

 

(E)-4-methyl-N-(2-(2-oxo-3-(3-oxo-3-phenylprop-1-en-1-yl)indolin-3-yl)ethyl) 

benzenesulfonamide (E-int.) 

This compound was prepared according to procedure in control experiments as a yellow 

solid in 3 days (40 mg, 87% yield in 0.1 mmol scale).  
1H NMR (400 MHz, CDCl3) δ 8.29 (s, 1H), 7.86 (dd, J = 23.7, 7.7 Hz, 4H), 7.35-7.51 

(m, 5H), 7.00 (t, J = 7.7 Hz, 1H), 6.53 (d, J = 7.7 Hz, 1H), 6.46 (t, J = 7.6 Hz, 1H), 5.51 
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(d, J = 7.5 Hz, 1H), 4.38 (dd, J = 10.7, 2.8 Hz, 1H), 3.92-3.97 (m, 1H), 3.77 (dd, J = 

18.3, 2.9 Hz, 1H), 3.48-3.42 (m, 1H), 2.54 (s, 3H). 4.18-4.10 (m, 1H), 2.51-2.43 (m, 

1H), 1.80-1.75 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ 198.94, 177.87, 144.17, 139.53, 136.62, 133.80, 133.35, 

133.06, 130.17, 128.53, 128.08, 127.95, 122.12, 122.05, 109.91, 63.46, 55.04, 47.32, 

42.69, 35.38, 21.65. 

HRMS (ESI) m/z calcd for C26H24N2NaO4S [M+Na]+ = 483.1349, found 483.1346. 

 

 

(Z)-4-methyl-N-(2-(2-oxo-3-(3-oxo-3-phenylprop-1-en-1-yl)indolin-3-yl)ethyl) 

benzenesulfonamide (E-int.) 

This compound was prepared according to procedure in control experiments as a yellow 

solid in 3 days (42 mg, 91% yield in 0.1 mmol scale).  
1H NMR (500 MHz, DMSO) δ 10.34 (s, 1H), 7.82 (d, J = 8.1 Hz, 2H), 7.61 (d, J = 7.5 

Hz, 2H), 7.56-7.50 (m, 3H), 7.40 (t, J = 8.0 Hz, 3H), 7.00 (t, J = 7.6 Hz, 1H), 6.75-6.72 

(m, 1H), 6.65 (d, J = 7.7 Hz, 1H), 4.37 (dd, J = 9.6, 4.1 Hz, 1H), 3.75-3.68 (m, 2H), 

3.61 (dd, J = 18.2, 9.7 Hz, 1H), 3.52 (dd, J = 18.2, 4.1 Hz, 1H), 2.45 (d, J = 8.3 Hz, 

3H). 1.85-1.80 (m, 1H), 1.68-1.63 (m, 1H). 

 
13C NMR (126 MHz, DMSO) δ 197.36, 178.73, 144.17, 142.44, 136.42, 133.88, 133.55, 

130.36, 129.66, 128.93, 128.77, 128.33, 127.81, 125.20, 121.57, 109.96, 62.23, 56.90, 

48.50, 43.11, 36.48, 21.59. 

HRMS (ESI) m/z calcd for C26H24N2NaO4S [M+Na]+ = 483.1349, found 483.1349. 

 

 

(2'R,3R)-2'-(2-oxo-2-phenylethyl)-1'-tosylspiro[indoline-3,3'-pyrrolidin]-2-one 

(3a’) 

This compound was prepared according to the procedure in control experiments as a 

yellow solid in 3 days. (32.6 mg, 65% yield for major diastereoisomer in 0.1 mmol 

scale) and was isolated as a major diastereoisomer (>20:1 dr). 

[α] D 20 = -94.998 (c = 0.330, CHCl3).  

Enantiomeric excess was found to be 93% by chiral HPLC (ChiralPak AD-H column, 
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hexane/i-PrOH = 70:30, 214 nm, 1.0 mL/min, first peak: tR = 36.31 min, second peak: 

tR = 69.95 min).  
1H NMR (500 MHz, DMSO) δ 10.35 (s, 1H), 7.82 (d, J = 8.1 Hz, 2H), 7.61 (d, J = 7.5 

Hz, 2H), 7.55- 7.50 (m, 3H), 7.39 (t, J = 7.9 Hz, 3H), 7.00 (t, J = 7.6 Hz, 1H), 6.74 (t, 

J = 7.5 Hz, 1H), 6.66 (d, J = 7.7 Hz, 1H), 4.39 (dd, J = 9.5, 4.2 Hz, 1H), 3.76-3.67 (m, 

2H), 3.64-3.51 (m, 2H), 2.45 (s, 3H), 1.85-1.80 (m, 1H), 1.69-1.63 (m, 1H). 
13C NMR (126 MHz, DMSO) δ 197.36, 178.74, 144.17, 142.45, 136.42, 133.88, 133.54, 

130.36, 129.66, 128.92, 128.78, 128.34, 127.81, 125.19, 121.58, 109.97, 62.24, 56.91, 

48.51, 43.11, 36.48, 21.58. 

HRMS (ESI) m/z calcd for C26H24N2NaO4S [M+Na]+ = 483.1349, found 483.1349. 

 

di-tert-butyl 3-(2-((4-methyl-N-(3-oxo-3-phenylprop-1-en-1-yl)phenyl)sulfonamid 

o)ethyl)-2-oxoindoline-1,3-dicarboxylate (S-2) 

This compound was prepared according to procedure in control experiments as a yellow 

solid in 3 days (160 mg, 83% yield in 0.3 mmol scale).  
1H NMR (500 MHz, CDCl3) δ 8.32 (d, J = 13.6 Hz, 1H), 8.08 (d, J = 7.6 Hz, 2H), 

7.87 (d, J = 8.2 Hz, 1H), 7.68 (d, J = 7.9 Hz, 2H), 7.54 (t, J = 7.2 Hz, 1H), 7.47 (t, J = 

7.4 Hz, 2H), 7.40 (t, J = 7.8 Hz, 1H), 7.29 (dd, J = 16.4, 7.2 Hz, 3H), 7.22 (t, J = 7.4 

Hz, 1H), 6.62 (d, J = 13.6 Hz, 1H), 3.76 (td, J = 14.5, 4.6 Hz, 1H), 3.48-3.42 (m, 1H), 

2.70 (td, J = 13.2, 3.5 Hz, 1H), 2.41 (s, 3H), 2.29 (td, J = 13.2, 4.7 Hz, 1H), 1.66 (s, 

9H), 1.36 (s, 9H). 
13C NMR (126 MHz, CDCl3) δ 188.86, 172.17, 166.88, 148.77, 145.02, 142.02, 

139.90, 138.35, 134.97, 132.47, 130.23, 129.69, 128.48, 128.39, 127.32, 126.30, 

124.97, 122.66, 115.51, 102.27, 84.84, 83.79, 77.41, 77.16, 76.90, 58.72, 41.99, 

30.87, 28.10, 27.59, 21.61. 

HRMS (ESI) m/z calcd for C36H40N2NaO8S [M+Na]+ = 683.2398, found 683.2383. 

 

 

4-methyl-N-(3-oxo-3-phenylprop-1-en-1-yl)-N-(2-(2-oxoindolin-3-yl)ethyl)benzen 

sulfonamide (6) 

This compound was prepared according to procedure in control experiments as a yellow 

solid in 3 days (84 mg, 90% yield in 0.2 mmol scale).  
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1H NMR (400 MHz, CDCl3) δ 8.78 (s, 1H), 8.30 (d, J = 13.6 Hz, 1H), 7.96 (d, J = 7.2 

Hz, 2H), 7.69 (d, J = 8.3 Hz, 2H), 7.47-7.39 (m, 4H), 7.30 (d, J = 8.3 Hz, 3H), 7.23 

(d, J = 8.9 Hz, 1H), 6.87 (t, J = 6.2 Hz, 1H), 6.49 (d, J = 13.6 Hz, 1H), 3.95-3.78 (m, 

1H), 3.62-3.57 (m, 2H), 2.40 (s, 3H), 2.26-2.14 (m, 1H), 1.90-1.76 (m, 1H). 
13C NMR (101 MHz, CDCl3) δ 197.68, 189.14, 145.01, 142.41, 138.40, 135.14, 

132.44, 130.23, 128.49, 128.25, 127.59, 127.32, 123.93, 122.81, 110.10, 102.46, 

77.38, 77.07, 76.75, 62.57, 43.01, 36.42, 27.29. 

HRMS (ESI) m/z calcd for C26H24N2NaO4S [M+Na]+ = 483.1349, found 483.1345. 
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9. HPLC Spectra 
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10. NMR Spectra 
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