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1. General remarks 

Reagents were purchased from commercial sources and were directly used unless otherwise noted. 

Both catalysts and ligands L1-10 were purchased from commercial sources [Daicel Chiral 

Technologies (China) Co., LTD]. 3-Aminooxindoles 1 were prepared according to the known 

method.1 1,3-Diphenylallyl acetates 2 were prepared according to the known method.2 1H NMR and 

13C NMR (400 and 100 MHz, respectively) spectra were recorded in CDCl3. 1H NMR chemical 

shifts are reported in ppm relative to tetramethylsilane (TMS) with the solvent resonance employed 

as the internal standard (CDCl3 at 7.26 ppm). Datas are reported as the follows: chemical shift, 

multiplicity (s = singlet, bs = broad singlet, d = doublet, t = triplet, q = quartet and m = multiplet), 

coupling constants (Hz) and integration. 13C NMR chemical shifts are reported in ppm relative to 

tetramethylsilane (TMS) with the solvent resonance as the internal standard (CDCl3 at 77.16 ppm). 

2. General procedure for the synthesis of compounds 3 

In a 4 mL of flame-dried vial with a stir bar, the reactions were performed with 1 (0.1 mmol), 

2 (0.15 mmol), [η3-C3H5ClPd]2 (0.005 mmol, 1.8 mg), L3 (0.01 mmol, 6.2 mg), LiHMDS (0.1 mmol, 

16.7 mg) in THF (0.1 mL) and TMSCl (0.15 mmol, 16.3 mg) in 2.0 mL of DCM at 25 °C under N2 

atmosphere. After completion of the reaction indicated by TLC, the mixture was directly purified 

by flash column chromatography on silica gel (petroleum ether/ethyl acetate = 7:1~4:1) to afford 

the compounds 3a-x. It is noted that it is very difficult to separate the two isomers for most products 

3a-x because of the impurity between the two diastereoisomers. Thus the characterization data of 

two mixed diastereoisomers of most products 3a-v was given in the following parts. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-1-methyl-2-oxoindolin-3-

yl)carbamate 3a: White solid; 43.2 mg, 95% yield (mixture of two 

diastereomers); 3:1 dr, 92/90% ee (major/minor); [αmajor]D
25 = 54.5 (c 0.50, 

CHCl3), [αminor]D
25 = 65.2 (c 1.00, CHCl3); mp 130.3-132.2 ºC. The ee was determined by HPLC 

(Chiralpak IA-3, iPrOH/hexane = 30/70, flow rate 0.5 mL/min, λ = 254 nm, major diastereomer: 

tminor = 14.6 min, tmajor = 24.2 min; minor diastereomer: tminor = 11.3 min, tmajor = 26.6 min). 1H NMR 

(400 MHz, CDCl3): δ (major) 7.33-7.20 (m, 7H), 7.12 (s, 3H), 7.06-7.03 (m, 1H), 6.98 (s, 2H), 6.68-

6.67 (m, 2H), 6.50 (d, J = 6.4 Hz, 1H), 5.25 (bs, 1H), 3.89 (s, 1H), 2.91 (s, 3H), 1.18 (bs, 9H); δ 

(minor) 7.36 (d, J = 6.8 Hz, 2H), 7.32-7.28 (m, 3H), 7.25-7.20 (m, 2H), 7.15-7.14 (m, 3H), 7.09-

7.05 (m, 1H), 7.01 (s, 2H), 6.71 (s, 1H), 6.62 (d, J = 15.2 Hz, 1H), 6.52 (d, J = 7.6 Hz, 1H), 5.28 (s, 
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1H), 3.92 (s, 1H), 2.93 (s, 3H), 1.21 (s, 9H). 13C NMR (100 MHz, CDCl3): δ (major) 175.7, 153.9, 

143.6, 136.7, 136.5, 134.7, 129.0, 128.6, 128.1, 127.9, 127.6, 126.8, 125.1, 123.4, 122.4, 107.7, 

80.6, 64.9, 56.6, 28.1, 26.0; δ (minor) 175.7, 153.9, 143.5, 136.9, 136.6, 134.7, 128.9, 128.6, 128.1, 

127.9, 127.7, 126.7, 125.1, 123.3, 122.3, 107.7, 80.5, 64.9, 56.6, 28.1, 26.0. HRMS (ESI-TOF) calcd. 

for C29H31N2O3 [M + H]+ 455.2329; found: 455.2328. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-1,5-dimethyl-2-oxoindolin-3-

yl)carbamate 3b: White solid; 45.8 mg, 98% yield (mixture of two 

diastereomers); 4:1 dr, 95/92% ee (major/minor); [α]D
25 = 106.9 (c 0.68, 

CHCl3); mp 166.2-168.1 ºC. The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 

20/80, flow rate 0.7 mL/min, λ = 254 nm, major diastereomer: tminor = 22.0 min, tmajor = 28.3 min; 

minor diastereomer: tminor = 8.8 min, tmajor = 12.9 min). 1H NMR (400 MHz, CDCl3): δ (major + 

minor) 7.45 (d, J = 7.2 Hz, 1.3H), 7.39-7.35 (m, 2H), 7.31-7.27 (m, 1H), 7.24-7.22 (m, 1H), 7.15-

7.00 (m, 5H), 6.78-6.59 (m, 3.7H), 6.43-6.38 (m, 1H), 5.35-5.26 (m, 1H), 3.90 (d, J = 10.0 Hz, 1H), 

2.91 (s, 0.7H), 2.68 (s, 2.3H), 2.44 (s, 2.3H), 2.36 (s, 0.7H), 1.35-1.05 (m, 9H). 13C NMR (100 MHz, 

CDCl3): δ (major + minor) 175.5, 175.4, 153.9, 153.3, 141.7, 141.2, 137.0, 136.7, 136.3, 136.1, 

134.6, 131.7, 129.5, 129.1, 129.0, 128.8, 128.6, 128.5, 128.3, 128.0, 127.8, 127.6, 127.5, 126.7, 

125.2, 124.2, 124.0, 107.7, 107.4, 80.5, 65.4, 64.9, 56.5, 56.2, 28.1, 26.0, 25.8, 21.5, 21.3. HRMS 

(ESI-TOF) calcd. for C30H33N2O3 [M + H]+ 469.2486; found: 469.2483. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-5-methoxy-1-methyl-2-

oxoindolin-3-yl)carbamate 3c: White solid; 47.5 mg, 98% yield (mixture 

of two diastereomers); 4:1 dr, 96/94% ee (major/minor); [α]D
25 = 168.2 (c 

1.10, CHCl3); mp 169.4-171.3 ºC. The ee was determined by HPLC (major diastereomer: Chiralpak 

IA-3, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, tminor = 16.7 min, tmajor = 28.1 min; 

minor diastereomer: Chiralpak OD-H, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, 

tminor = 6.6 min, tmajor = 7.8 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 7.44 (s, 1H), 7.38-

7.34 (m, 2H), 7.31-7.27 (m, 1H), 7.24-7.21 (m, 0.5H), 7.14-7.10 (m, 1H), 7.09-6.94 (m, 3.5H), 6.82-

6.59 (m, 5H), 6.44-6.39 (m, 1H), 5.36-5.27 (m, 1H), 3.91 (d, J = 10.0 Hz, 1H), 3.86 (s, 2.3H), 3.81 

(s, 0.7H), 2.91 (s, 0.7H), 2.68 (s, 2.3H), 1.33-1.07 (m, 9H). 13C NMR (100 MHz, CDCl3): δ (major 

+ minor) 175.2, 155.8, 155.7, 153.9, 153.5, 137.7, 137.1, 136.9, 136.6, 136.2, 136.0, 134.7, 128.9, 

128.8, 128.6, 128.5, 128.4, 128.1, 127.9, 127.6, 127.5, 126.7, 125.1, 113.4, 112.8, 111.2, 108.1, 80.6, 
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65.5, 65.2, 56.5, 56.1, 56.0, 55.9, 28.1, 26.1, 25.9. HRMS (ESI-TOF) calcd. for C30H32N2NaO4 [M 

+ Na]+ 507.2254; found: 507.2251. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-5-fluoro-1-methyl-2-oxoindolin-3-

yl)carbamate 3d: White solid; 46.3 mg, 98% yield (mixture of two 

diastereomers); 4:1 dr, 93/91% ee (major/minor); [α]D
25 = 80.0 (c 0.75, CHCl3); 

mp 113.2-115.1 ºC. The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 20/80, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 13.7 min, tmajor = 30.1 min; minor 

diastereomer: tminor = 10.4 min, tmajor = 19.5 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 

7.45-7.29 (m, 4.5H), 7.21-6.89 (m, 6H), 6.79-6.61 (m, 3.5H), 6.43-6.40 (m, 1H), 5.37-5.31 (m, 1H), 

3.93 (d, J = 10.0 Hz, 1H), 2.92 (s, 0.7H), 2.70 (s, 2.3H), 1.33-1.08 (m, 9H). 13C NMR (100 MHz, 

CDCl3): δ (major + minor) 175.4, 175.3, 159.1 (d, J = 240.0 Hz, 1C), 153.5, 140.1, 135.7, 135.0, 

128.9, 128.8, 128.6, 128.5, 128.4, 128.1, 128.0, 127.8, 127.7, 126.8, 124.4, 115.3 (d, J = 23.0 Hz, 

1C), 111.4 (d, J = 26.0 Hz, 1C), 108.5, 108.2, 80.8, 65.4, 65.1, 56.6, 56.1, 28.1, 26.1, 26.0. HRMS 

(ESI-TOF) calcd. for C29H29FN2NaO3 [M + Na]+ 495.2054; found: 495.2053. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-1,7-dimethyl-2-oxoindolin-3-

yl)carbamate 3e: White solid; 45.4 mg, 97% yield (mixture of two 

diastereomers); 4:1 dr, 95/94% ee (major/minor); [α]D
25 = 91.2 (c 0.50, CHCl3); 

mp 102.4-104.0 ºC. The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 20/80, 

flow rate 0.7 mL/min, λ = 254 nm, major diastereomer: tminor = 30.6 min, tmajor = 21.8 min; minor 

diastereomer: tminor = 10.4 min, tmajor = 25.2 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 

7.42-7.22 (m, 5.7H), 7.12-6.91 (m, 5.6H), 6.75-6.58 (m, 3.7H), 5.37-5.28 (m, 1H), 3.86 (d, J = 10.4 

Hz, 1H), 3.16 (s, 0.7H), 2.92 (s, 2.3H), 2.27 (s, 0.7H), 2.24 (s, 2.3H), 1.32-1.06 (m, 9H). 13C NMR 

(100 MHz, CDCl3): δ (major + minor) 176.3, 153.8, 153.5, 141.8, 141.2, 136.7, 136.6, 136.3, 136.0, 

134.6, 132.8, 132.5, 128.9, 128.8, 128.6, 128.4, 128.3, 127.9, 127.8, 127.5, 126.7, 126.6, 125.1, 

122.2, 122.1, 121.0, 80.4, 64.8, 64.4, 57.0, 56.4, 29.3, 28.0, 18.8, 18.7. HRMS (ESI-TOF) calcd. for 

C30H32N2NaO3 [M + Na]+ 491.2305; found: 491.2303. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-7-fluoro-1-methyl-2-oxoindolin-3-

yl)carbamate 3f: White solid; 46.3 mg, 98% yield (mixture of two 

diastereomers); 4:1 dr, 96/91% ee (major/minor); [α]D
25 = 87.3 (c 1.00, CHCl3); 

mp 184.7-186.0 ºC. The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 20/80, 
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flow rate 0.7 mL/min, λ = 254 nm, major diastereomer: tminor = 28.9 min, tmajor = 19.3 min; minor 

diastereomer: tminor = 8.3 min, tmajor = 19.1 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 

7.41-7.33 (m, 6H), 7.20-7.16 (m, 1H), 7.11-6.94 (m, 4H), 6.72-6.57 (m, 3.3H), 6.38-6.32 (m, 0.7H), 

5.35-5.34 (m, 1H), 3.86 (d, J = 10.4 Hz, 1H), 3.09 (s, 0.5H), 2.86 (s, 2.5H), 1.30-1.05 (m, 9H). 13C 

NMR (100 MHz, CDCl3): δ (major + minor) 175.3, 153.4, 142.9, 136.5, 136.1, 135.5, 131.7, 130.4, 

128.8, 128.6 (d, J = 34.0 Hz, 1C), 128.4, 128.3, 128.0, 127.7, 126.7, 126.6, 126.4, 124.6, 122.8, 

119.0, 117.2, 80.7, 75.0, 56.7, 56.1, 28.5, 28.2. HRMS (ESI-TOF) calcd. for C29H29FN2NaO3 [M + 

Na]+ 495.2054; found: 495.2052. 

Tert-butyl (3-((R,E)-1,3-diphenylallyl)-1-ethyl-2-oxoindolin-3-yl)carbamate 

3g: White solid; 38.9 mg, 83% yield (mixture of two diastereomers); 3:1 dr, 94/64% 

ee (major/minor); [α]D
25 = 30.2 (c 0.50, CHCl3); mp 171.0-172.6 ºC. The ee was 

determined by HPLC (Chiralpak IA-3, iPrOH/hexane = 30/70, flow rate 0.5 mL/min, λ = 254 nm, 

major diastereomer: tminor = 15.9 min, tmajor = 22.2 min; minor diastereomer: tminor = 10.4 min, tmajor 

= 21.3 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 7.45-7.29 (m, 6.5H), 7.23-7.00 (m, 

5H), 6.77-6.56 (m, 4.5H), 5.37-5.27 (m, 1H), 3.92 (d, J = 10.4 Hz, 1H), 3.74-3.65 (m, 1H), 3.11 (s, 

1H), 1.34-1.05 (m, 9H), 0.90 (t, J = 7.2 Hz, 0.75H), 0.50 (t, J = 7.2 Hz, 2.25H). 13C NMR (100 MHz, 

CDCl3): δ (major + minor) 175.0, 153.6, 143.5, 136.2, 134.6, 129.2, 129.1, 128.9, 128.8, 128.7, 

128.6, 128.3, 128.2, 128.0, 127.9, 127.6, 126.7, 123.5, 122.1, 108.1, 80.5, 64.9, 56.3, 34.7, 34.4, 

28.1, 12.4, 11.6. HRMS (ESI-TOF) calcd. for C30H32N2NaO2 [M + Na]+ 491.2305; found: 491.2303. 

Tert-butyl ((R)-3-((R,E)-1,3-diphenylallyl)-2-oxo-1-phenylindolin-3-

yl)carbamate 3h: White solid; 42.3 mg, 82% yield (mixture of two 

diastereomers); 6:1 dr, 93% ee (major); [α]D
25 = 24.2 (c 0.50, CHCl3); mp 177.8-

179.1 ºC. The ee was determined by HPLC (Chiralpak IA-3, iPrOH/hexane = 15/85, flow rate 0.8 

mL/min, λ = 254 nm, major diastereomer: tminor = 20.1 min, tmajor = 26.4 min). 1H NMR (400 MHz, 

CDCl3): δ (major) 7.47 (t, J = 8.4 Hz, 3H), 7.38-7.26 (m, 6H), 7.22-7.14 (m, 3H), 7.05 (t, J = 7.6 

Hz, 2H), 6.80-6.69 (m, 6H), 6.45 (s, 1H), 5.40 (s, 1H), 3.97 (d, J = 9.6 Hz, 1H), 1.28 (bs, 9H). 13C 

NMR (100 MHz, CDCl3): δ (major) 174.9, 153.7, 144.3, 136.2, 134.1, 129.6, 129.5, 129.3, 129.1, 

128.9, 128.8, 128.4, 128.1, 127.9, 127.7, 127.2, 126.8, 123.5, 122.8, 109.3, 80.7, 65.2, 56.4, 28.2. 

HRMS (ESI-TOF) calcd. for C34H32N2NaO3 [M + Na]+ 539.2305; found: 539.2303. 
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Tert-butyl (1-benzyl-3-((R,E)-1,3-diphenylallyl)-2-oxoindolin-3-

yl)carbamate 3i: White solid; 42.5 mg, 80% yield (mixture of two diastereomers); 

4:1 dr, 96/91% ee (major/minor); [α]D
25 = 9.6 (c 0.50, CHCl3); mp 165.4-167.0 

ºC. The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 30/70, flow rate 1.0 

mL/min, λ = 254 nm, major diastereomer: tminor = 29.3 min, tmajor = 14.1 min; minor diastereomer: 

tminor = 6.2 min, tmajor = 23.9 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 7.53-7.47 (m, 

2.5H), 7.43-7.37 (m, 3H), 7.35-7.30 (m, 2.5H), 7.22-7.05 (m, 7H), 6.84-6.81 (m, 1.5H), 6.77-6.74 

(m, 1H), 6.70-6.60 (m, 2H), 6.48-6.38 (m, 1.5H), 5.47-5.41 (m, 1H), 4.87 (bs, 1H), 4.48 (bs, 1H), 

4.10 (d, J = 8.0 Hz, 0.2H), 4.05 (d, J = 9.2 Hz, 0.8H), 1.40-1.25 (m, 9H). 13C NMR (100 MHz, 

CDCl3): δ (major + minor) 176.1, 153.9, 153.6, 143.9, 143.0, 136.7, 136.4, 136.3, 135.4, 131.8, 

130.4, 129.2, 128.9, 128.8, 128.7, 128.6, 128.5, 128.3, 127.9, 127.8, 127.7, 127.6, 127.3, 127.1, 

127.0, 126.8, 126.7, 126.6, 126.4, 125.6, 125.1, 123.9, 123.5, 122.4, 122.3, 109.5, 109.1, 80.6, 64.7, 

64.5, 56.2, 56.1, 44.4, 44.3, 28.1. HRMS (ESI-TOF) calcd. for C35H34N2NaO3 [M + Na]+ 553.2462; 

found: 553.2457. 

N-(3-((R,E)-1,3-diphenylallyl)-1-methyl-2-oxoindolin-3-yl)formamide 3j: 

White solid; 37.5 mg, 98% yield (mixture of two diastereomers); 3:1 dr, 95/95% 

ee (major/minor); [α]D
25 = 60.2 (c 0.50, CHCl3); mp 136.1-137.9 ºC. The ee was 

determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 20/80, flow rate 1.0 mL/min, λ = 254 nm, 

major diastereomer: tminor = 9.0 min, tmajor = 10.1 min; minor diastereomer: tminor = 11.3 min, tmajor = 

8.2 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 8.02 (d, J = 4.4 Hz, 1H), 7.47 (d, J = 8.4 

Hz, 1H), 7.40-7.37 (m, 2.5H), 7.32-7.29 (m, 2.5H), 7.24-7.20 (m, 1H), 7.17-7.13 (m, 2H), 7.10-7.02 

(m, 3H), 6.82-6.73 (m, 2H), 6.69-6.64 (m, 1H), 6.60-6.54 (m, 1.5H), 6.42 (s, 0.5H), 4.03 (d, J = 9.6 

Hz, 0.7H), 3.99 (d, J = 9.6 Hz, 0.3H), 2.97 (s, 2H), 2.78 (s, 1H). 13C NMR (100 MHz, CDCl3): δ 

(major + minor) 174.5, 174.4, 160.1, 159.7, 144.2, 143.6, 136.4, 136.0, 135.6, 135.3, 134.8, 129.5, 

129.3, 128.9, 128.8, 128.7, 128.5, 128.4, 128.1, 128.0, 127.7, 127.6, 126.8, 126.7, 124.8, 124.7, 

123.4, 123.1, 122.5, 122.4, 108.3, 108.0, 64.1, 64.0, 56.0, 55.8, 26.2, 26.0. HRMS (ESI-TOF) calcd. 

for C25H22N2NaO2 [M + Na]+ 405.1573; found: 405.1564. 

Ethyl (3-((R,E)-1,3-diphenylallyl)-1-methyl-2-oxoindolin-3-yl)carbamate 

3k: White solid; 41.3 mg, 97% yield (mixture of two diastereomers); 5:1 dr, 99% 

ee (major); [α]D
25 = 79.5 (c 3.66, CHCl3); mp 168.8-172.0 ºC. The ee was 
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determined by HPLC (Chiralpak OD-H, iPrOH/hexane = 20/80, flow rate 1mL/min, λ = 254 nm, 

major diastereomer: tminor = 11.1 min, tmajor = 6.6 min). 1H NMR (400 MHz, CDCl3): δ (major) 7.48-

7.36 (m, 5H), 7.32-7.28 (m, 2H), 7.17-7.14 (m, 1H), 7.11-7.08 (m, 1H), 7.04-7.00 (m, 2H), 6.81-

6.72 (m, 4H), 6.52 (d, J = 8.0 Hz, 1H), 5.58 (s, 1H), 4.02-3.95 (m, 3H), 2.76 (s, 3H), 1.16 (s, 3H). 

13C NMR (100 MHz, CDCl3): δ (major) 175.3, 154.4, 144.2, 136.2, 135.8, 135.4, 129.5, 128.9, 

128.6, 128.5, 128.4, 127.7, 127.6, 126.7, 125.0, 123.3, 122.4, 108.1, 65.1, 61.4, 56.1, 25.9, 14.5. 

HRMS (ESI-TOF) calcd. for C27H27N2O3 [M + H]+ 427.2016; found: 427.2013. 

Phenyl ((R)-3-((R,E)-1,3-diphenylallyl)-1-methyl-2-oxoindolin-3-

yl)carbamate 3l: White solid; 44.9 mg, 95% yield (mixture of two 

diastereomers); 5:1 dr, 96% ee (major); [α]D
25 = 22.5 (c 0.50, CHCl3); mp 179.5-

181.1 ºC. The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 20/80, flow rate 0.7 

mL/min, λ = 254 nm, major diastereomer: tminor = 14.9 min, tmajor = 21.4 min). 1H NMR (400 MHz, 

CDCl3): δ (major) 7.52-7.49 (m, 3H), 7.39 (t, J = 7.4 Hz, 2H), 7.34-7.29 (m, 2H), 7.27-7.22 (m, 3H), 

7.17 (t, J = 7.6 Hz, 1H), 7.12-7.09 (m, 2H), 7.06-7.02 (m, 3H), 6.85 (d, J = 15.6 Hz, 1H), 6.79-6.73 

(m, 3H), 6.50 (d, J = 8.0 Hz, 1H), 5.93 (bs, 1H), 4.05 (d, J = 10.0 Hz, 1H), 2.73 (s, 3H). 13C NMR 

(100 MHz, CDCl3): δ (major) 174.8, 152.5, 150.6, 144.4, 136.2, 135.7, 129.7, 129.3, 129.0, 128.6, 

127.8, 127.7, 126.8, 125.6, 124.9, 123.5, 122.6, 121.6, 108.3, 65.3, 56.2, 26.0. HRMS (ESI-TOF) 

calcd. for C31H26N2NaO3 [M + Na]+ 497.1836; found: 497.1846. 

Benzyl ((R)-3-((R,E)-1,3-diphenylallyl)-1-methyl-2-oxoindolin-3-

yl)carbamate 3m: White solid; 46.9 mg, 96% yield (mixture of two 

diastereomers); 5:1 dr, >99% ee (major); [α]D
25 = 68.0 (c 0.60, CHCl3); mp 95.2-

96.9 ºC. The ee was determined by HPLC (Chiralpak OD-H, iPrOH/hexane = 10/90, flow rate 1.0 

mL/min, λ = 254 nm, major diastereomer: tminor = 15.8 min, tmajor = 12.9 min). 1H NMR (400 MHz, 

CDCl3): δ (major) 7.45 (d, J = 7.6 Hz, 3H), 7.38-7.26 (m, 8H), 7.17 (t, J = 7.4 Hz, 1H), 7.09 (t, J = 

7.2 Hz, 1H), 7.03 (t, J = 7.4 Hz, 2H), 6.82-6.66 (m, 5H), 6.54 (s, 1H), 5.69 (bs, 1H), 4.99-4.85 (m, 

2H), 3.97 (d, J = 9.6 Hz, 1H), 2.78-2.68 (m, 3H). 13C NMR (100 MHz, CDCl3): δ (major) 175.2, 

154.3, 144.2, 136.1, 135.8, 135.5, 129.5, 128.8, 128.5, 128.4, 127.7, 127.6, 126.8, 124.7, 123.4, 

122.4, 108.2, 67.4, 65.3, 56.1, 25.9. HRMS (ESI-TOF) calcd. for C32H29N2O3 [M + H]+ 489.2173; 

found: 489.2169. 
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Tert-butyl (3-((R,E)-1,3-bis(2-chlorophenyl)allyl)-1-methyl-2-oxoindolin-

3-yl)carbamate 3n: Yellow oil; 23.6 mg, 45% yield (mixture of two 

diastereomers); 2:1 dr, 60/66% ee (major/minor); [α]D
25 = 31.9 (c 1.39, CHCl3). 

The ee was determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 20/80, 

flow rate 0.7 mL/min, λ = 254 nm, major diastereomer: tminor = 12.3 min, tmajor = 17.2 min; minor 

diastereomer: tminor = 6.9 min, tmajor = 8.1 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 

7.53-7.40 (m, 1.4H), 7.36-7.27 (m, 3H), 7.24-6.87 (m, 7H), 6.73-6.63 (m, 1H), 6.55-6.50 (m, 1H), 

6.42-6.35 (m, 0.6H), 5.45-5.35 (m, 1H), 4.86-4.80 (m, 1H), 3.07 (s, 1H), 2.87 (s, 2H), 1.20 (s, 9H). 

13C NMR (100 MHz, CDCl3): δ (major + minor) 175.8, 175.2, 153.9, 153.6, 144.5, 143.1, 134.8, 

134.6, 134.5, 134.1, 133.9, 133.3, 133.1, 131.7, 131.2, 130.0, 129.9, 129.8, 129.7, 129.5, 129.3, 

129.2, 129.1, 129.0, 128.7, 128.6, 128.0, 127.6, 127.2, 127.0, 126.9, 126.2, 126.1, 124.3, 123.4, 

122.6, 122.2, 108.1, 107.4, 80.6, 64.9, 64.4, 50.6, 28.1, 26.2, 26.1. HRMS (ESI-TOF) calcd. for 

C29H28Cl2N2NaO3 [M + Na]+ 545.1369; found: 545.1365. 

Tert-butyl (3-((R,E)-1,3-bis(3-methoxyphenyl)allyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3o: White solid; 44.2 mg, 82% yield (mixture of 

two diastereomers); 4:1 dr, 91/84% ee (major/minor); [α]D
25 = 89.8 (c 0.5, 

CHCl3); mp 141.6-143.0 ºC. The ee was determined by HPLC (Chiralpak OD-

3, iPrOH/hexane = 15/85, flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 7.4 min, 

tmajor = 6.8 min; minor diastereomer: tminor = 5.7 min, tmajor = 6.3 min).1H NMR (400 MHz, CDCl3): 

δ (major + minor) 7.41 (d, J = 7.6 Hz, 1H), 7.30-7.26 (m, 1H), 7.23-7.19 (m, 0.5H), 7.16-7.13 (m, 

1H), 7.10-7.05 (m, 1H), 6.98-6.91 (m, 2H), 6.85-6.76 (m, 1.5H), 6.73-6.70 (m, 1H), 6.64-6.62 (m, 

1H), 6.58-6.49 (m, 2H), 6.40 (d, J = 7.6 Hz, 1H), 6.10 (s, 1H), 5.35-5.27 (m, 1H), 3.88 (d, J = 10.4 

Hz, 1H), 3.83 (s, 2.4H), 3.79 (s, 0.6H), 3.65 (s, 0.6H), 3.50 (s, 2.4H), 2.95 (s, 0.6H), 2.73 (s, 2.4H), 

1.33-1.03 (m, 9H). 13C NMR (100 MHz, CDCl3): δ (major + minor) 175.5, 159.9, 159.7, 159.2, 

158.7, 153.8, 153.5, 144.2, 143.7, 137.8, 137.3, 134.5, 129.8, 129.5, 129.2, 129.0, 128.8, 128.7, 

125.2, 123.1, 122.7, 122.6, 122.3, 122.2, 121.3, 119.3, 119.2, 114.1, 113.6, 113.5, 112.6, 112.0, 

107.7, 80.6, 64.8, 56.0, 55.4, 55.3, 55.2, 55.1, 28.0, 26.0. HRMS (ESI-TOF) calcd. for C31H35N2O5 

[M + H]+ 515.2540; found: 515.2535. 
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Tert-butyl (3-((R,E)-1,3-bis(3-fluorophenyl)allyl)-1-methyl-2-oxoindolin-

3-yl)carbamate 3p: White solid; 33.4 mg, 68% yield (mixture of two 

diastereomers); 4:1 dr, 87/83% ee (major/minor); [α]D
25 = 69.7 (c 0.50, CHCl3); 

mp 163.8-165.5 ºC. The ee was determined by HPLC (major diastereomer: 

Chiralpak OD-3, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, tminor = 7.3 min, tmajor = 

6.5 min; minor diastereomer: Chiralpak OD-H, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 

254 nm, tminor = 5.9 min, tmajor = 6.4 min).1H NMR (400 MHz, CDCl3): δ (major + minor) 7.41 (d, J 

= 8.0 Hz, 0.8H), 7.35-7.30 (m, 1.4H), 7.22-7.13 (m, 2.6H), 7.10-7.05 (m, 1.2H), 7.03-6.91 (m, 1.7H), 

6.85-6.73 (m, 2H), 6.69-6.67 (m, 0.9H), 6.63-6.53 (m, 2.7H), 6.32 (d, J = 10.4 Hz, 0.7H), 5.26-5.24 

(m, 1H), 3.99-3.90 (m, 1H), 2.95 (s, 1H), 2.76 (s, 2H), 1.33-1.21 (m, 9H). 13C NMR (100 MHz, 

CDCl3): δ (major + minor) 175.3, 163.2 (d, J = 245.0 Hz, 1C), 163.1 (d, J = 244.0 Hz, 1C), 162.3 

(d, J = 245.0 Hz, 1C), 162.0 (d, J = 245.0 Hz, 1C), 153.9, 153.6, 144.1, 143.4, 138.4 (d, J = 7.0 Hz, 

1C), 134.0, 130.4 (d, J = 9.0 Hz, 1C), 130.2 (d, J = 8.0 Hz, 1C), 129.6, 129.5 (d, J = 8.0 Hz, 1C), 

129.3, 129.2 (d, J = 8.0 Hz, 1C), 126.0, 124.6 (d, J = 3.0 Hz, 1C), 124.5 (d, J = 3.0 Hz, 1C), 123.2, 

122.8 (d, J = 3.0 Hz, 1C), 122.7, 122.6, 115.8 (d, J = 22.0 Hz, 1C), 115.4 (d, J = 22.0 Hz, 1C), 115.2 

(d, J = 22.0 Hz, 1C), 114.9 (d, J = 21.0 Hz, 1C), 114.6 (d, J = 21.0 Hz, 1C), 113.3 (d, J = 22.0 Hz, 

1C), 113.1 (d, J = 21.0 Hz, 1C), 108.1, 107.9, 80.8, 80.7, 65.1, 64.8, 55.9, 55.6, 28.1, 26.0, 25.9. 

HRMS (ESI-TOF) calcd. for C29H29F2N2O3 [M + H]+ 491.2141; found: 491.2139. 

Tert-butyl ((R)-3-((R,E)-1,3-bis(3,4-difluorophenyl)allyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3q: White solid; 48.4 mg, 92% yield 

(mixture of two diastereomers); 4:1 dr, 92/81% ee (major/minor); [α]D
25 

= 102.9 (c 0.81, CHCl3); mp 188.5-190.1 ºC. The ee was determined by 

HPLC (Chiralpak OD-H, iPrOH/hexane = 15/85, flow rate 0.8 mL/min, λ = 254 nm, major 

diastereomer: tminor = 9.7 min, tmajor = 8.0 min; minor diastereomer: tminor = 5.8 min, tmajor = 7.2 min). 

1H NMR (400 MHz, CDCl3): δ (major + minor) 7.41-7.28 (m, 2H), 7.23-7.09 (m, 3.7H), 6.89-6.82 

(m, 1H), 6.79-6.72 (m, 0.5H), 6.65-6.58 (m, 1.8H), 6.55-6.39 (m, 3H), 5.21 (s, 1H), 3.87 (d, J = 

10.4 Hz, 1H), 2.95 (s, 0.6H), 2.80 (s, 2.4H), 1.25-1.21 (m, 9H). 13C NMR (100 MHz, CDCl3): δ 

(major + minor) 175.3, 153.5, 150.8 (dd, J = 15.0 Hz, 249.0 Hz, 1C), 150.5 (dd, J = 16.0 Hz, 253.0 

Hz, 1C), 149.8 (dd, J = 12.0 Hz, 248.0 Hz, 1C), 149.5 (dd, J = 12.0 Hz, 247.0 Hz, 1C), 144.0, 143.2, 

139.7, 134.1, 133.8, 133.1, 132.9, 129.8, 129.4, 125.0, 123.2, 122.7, 117.8 (d, J = 18.0 Hz, 1C), 
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117.2 (d, J = 17.0 Hz, 1C), 116.7 (d, J = 16.0 Hz, 1C), 116.5 (d, J = 17.0 Hz, 1C), 115.2 (d, J = 17.0 

Hz, 1C), 115.1 (d, J = 18.0 Hz, 1C), 112.9, 108.3, 108.0, 81.0, 80.9, 65.0, 64.7, 54.9, 28.1, 26.1, 

26.0. HRMS (ESI-TOF) calcd. for C29H26F4N2NaO3
+ [M + Na]+ 549.1772; found: 549.1771. 

Tert-butyl (3-((R,E)-1,3-di-p-tolylallyl)-1-methyl-2-oxoindolin-3-

yl)carbamate 3r: White solid; 45.9 mg, 95% yield (mixture of two 

diastereomers); 4:1 dr, 91/89% ee (major/minor); [α]D
25 = 115.7 (c 0.50, 

CHCl3); mp 158.6-160.4 ºC. The ee was determined by HPLC 

(Chiralpak OD-3, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, major diastereomer: 

tminor = 10.5 min, tmajor = 5.7 min; minor diastereomer: tminor = 5.6 min, tmajor = 6.0 min). 1H NMR 

(400 MHz, CDCl3): δ (major + minor) 7.41-7.28 (m, 2.7H), 7.23-7.04 (m, 4.3H), 6.99-6.91 (m, 1H), 

6.82 (d, J = 8.0 Hz, 1.4H), 6.73-6.69 (m, 1H), 6.62-6.50 (m, 3.6H), 5.38-5.26 (m, 1H), 3.86 (d, J = 

10.4 Hz, 1H), 2.96 (s, 0.7H), 2.73 (s, 2.3H), 2.36 (s, 2.3H), 2.31 (s, 0.7H), 2.25 (s, 2.3H), 2.19 (s, 

0.7H), 1.31-1.04 (m, 9H). 13C NMR (100 MHz, CDCl3): δ (major + minor) 175.6, 153.9, 153.6, 

144.1, 143.7, 138.2, 137.6, 137.0, 134.3, 134.0, 133.6, 133.1, 129.5, 129.3, 129.1, 128.9, 128.3, 

126.6, 126.5, 124.1, 123.4, 123.2, 122.2, 122.1, 108.1, 107.7, 80.4, 64.9, 56.1, 55.9, 28.1, 26.1, 21.4, 

21.3, 21.1, 21.0. HRMS (ESI-TOF) calcd. for C31H34N2NaO3 [M + Na]+ 505.2462; found: 505.2460. 

Tert-butyl (3-((R,E)-1,3-bis(4-fluorophenyl)allyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3s: White solid; 48.1 mg, 98% yield 

(mixture of two diastereomers); 4:1 dr, 93/91% ee (major/minor); [α]D
25 

= 121.2 (c 2.88, CHCl3); mp 156.3-158.0 ºC. The ee was determined by 

HPLC (major diastereomer: Chiralpak IA-3, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 

nm, tminor = 16.1 min, tmajor = 48.2 min; minor diastereomer: Chiralpak OD-H, iPrOH/hexane = 20/80, 

flow rate 0.7 mL/min, λ = 254 nm, tminor = 6.0 min, tmajor = 7.0 min). 1H NMR (400 MHz, CDCl3): δ 

(major + minor) 7.41-7.27 (m, 3.5H), 7.22-7.13 (m, 1H), 7.09-6.97 (m, 2.5H), 6.91-6.88 (m, 0.7H), 

6.80-6.63 (m, 4.3H), 6.60-6.49 (m, 2H), 5.27 (s, 1H), 3.89 (d, J = 10.4 Hz, 1H), 2.92 (s, 1H), 2.74 

(s, 2H), 1.28-1.19 (m, 9H). 13C NMR (100 MHz, CDCl3): δ (major + minor) 175.5, 162.8 (d, J = 

247.0 Hz, 1C), 162.0 (d, J = 242.0 Hz, 1C), 154.0, 144.0, 143.3, 134.3, 133.8, 132.6, 131.8, 130.4, 

130.0 (d, J = 8.0 Hz, 1C), 129.4, 129.1, 128.4 (d, J = 7.0 Hz, 1C), 124.5, 123.2, 122.6, 122.5, 115.8 

(d, J = 24.0 Hz, 1C), 115.5, 114.9, 114.6 (d, J = 21.0 Hz, 1C), 107.8, 80.8, 80.7, 65.2, 64.8, 55.8, 

55.2, 28.1, 26.0, 25.8. HRMS (ESI-TOF) calcd. for C29H28F2N2NaO3 [M + Na]+ 513.1960; found: 
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513.1958. 

Tert-butyl (3-((R,E)-1,3-bis(4-chlorophenyl)allyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3t: White solid; 50.8 mg, 97% yield 

(mixture of two diastereomers); 4:1 dr, 99/94% ee (major/minor); [α]D
25 

= 92.5 (c 2.05, CHCl3); mp 156.3-158.0 ºC. The ee was determined by 

HPLC (Chiralpak OD-H, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, major 

diastereomer: tminor = 9.2 min, tmajor = 7.8 min; minor diastereomer: tminor = 6.2 min, tmajor = 7.2 min). 

1H NMR (400 MHz, CDCl3): δ (major + minor) 7.40-7.27 (m, 4.8H), 7.23-7.13 (m, 1.2H), 7.09-

7.05 (m, 1.4H), 6.99 (d, J = 8.0 Hz, 1H), 6.87 (d, J = 8.0 Hz, 1.2H), 6.81-6.70 (m, 1H), 6.66-6.51 

(m, 3.4H), 5.35-5.25 (m, 1H), 3.95-3.87 (m, 1H), 2.92 (s, 2H), 2.75 (s, 1H), 1.25-1.19 (m, 9H). 13C 

NMR (100 MHz, CDCl3): δ (major + minor) 175.4, 175.3, 153.9, 153.6, 144.0, 144.3, 135.3, 134.9, 

134.5, 134.4, 134.2, 133.8, 133.7, 133.5, 133.4, 130.1, 129.8, 129.5, 129.2, 129.0, 128.8, 128.1, 

128.0, 127.9, 127.8, 125.3, 123.2, 122.6, 122.5, 108.3, 107.9, 80.8, 80.7, 65.1, 64.8, 55.8, 55.4, 28.1, 

26.0, 25.9. HRMS (ESI-TOF) calcd. for C29H28Cl2N2NaO3 [M + Na]+ 545.1369; found: 545.1370. 

Tert-butyl (3-((R,E)-1,3-bis(4-bromophenyl)allyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3u: White solid; 60.0 mg, 98% yield (mixture 

of two diastereomers); 4:1 dr, 97/94% ee (major/minor); [α]D
25 = 107.8 (c 

1.40, CHCl3); mp 162.6-163.9 ºC. The ee was determined by HPLC (major diastereomer: Chiralpak 

OD-3, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, tminor = 9.6 min, tmajor = 7.6 min; 

minor diastereomer: Chiralpak OD-H, iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, 

tminor = 6.6 min, tmajor = 7.9 min). 1H NMR (400 MHz, CDCl3): δ (major + minor) 7.49-7.39 (m, 3H), 

7.32-7.20 (m, 4H), 7.15-7.05 (m, 2H), 6.81 (d, J = 8.4 Hz, 1H), 6.68-6.52 (m, 4H), 5.23 (bs, 1H), 

3.86 (d, J = 10.0 Hz, 1H), 2.92 (s, 0.7H), 2.75 (s, 2.3H), 1.25-1.20 (m, 9H). 13C NMR (100 MHz, 

CDCl3): δ (major + minor) 175.4, 175.3, 153.9, 153.5, 144.0, 143.3, 135.3, 134.9, 134.8, 132.0, 

131.8, 131.0, 130.8, 130.4, 130.2, 129.5, 129.2, 128.3, 128.2, 125.4, 123.2, 122.6, 122.5, 122.4, 

121.9, 121.7, 121.6, 108.2, 108.0, 80.8, 80.7, 65.0, 64.7, 55.4, 28.1, 26.0, 25.9. HRMS (ESI-TOF) 

calcd. for C29H28Br2N2NaO3 [M + Na]+ 633.0359; found: 633.0356. 
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Tert-butyl ((R)-3-((R,E)-1,3-di(naphthalen-1-yl)allyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3v: White solid; 36.6 mg, 66% yield (mixture of 

two diastereomers); 5:1 dr, 94% ee (major); [α]D
25 = 87.8 (c 0.70, CHCl3); mp 

89.3-90.9 ºC. The ee was determined by HPLC (Chiralpak OD-3, 

iPrOH/hexane = 20/80, flow rate 0.7 mL/min, λ = 254 nm, major diastereomer: tminor = 7.3 min, tmajor 

= 6.8 min). 1H NMR (400 MHz, CDCl3): δ (major) 8.43 (d, J = 8.0 Hz, 1H), 8.00 (d, J = 6.8 Hz, 

1H), 7.86-7.78 (m, 3H), 7.65-7.59 (m, 3H), 7.52-7.46 (m, 6H), 7.32 (t, J = 7.4 Hz, 1H), 7.20-7.16 

(m, 1H), 7.04 (t, J = 7.8 Hz, 1H), 6.73-6.67 (m, 2H), 6.49 (d, J = 7.6 Hz, 1H), 5.56 (bs, 1H), 5.13 

(d, J = 10.0 Hz, 1H), 2.46 (d, J = 2.0 Hz, 3H), 1.27-1.23 (m, 9H). 13C NMR (100 MHz, CDCl3): δ 

(major) 175.6, 153.7, 144.5, 134.1, 133.8, 133.7, 132.1, 131.5, 131.1, 129.3, 128.7, 128.6, 128.0, 

126.5, 126.2, 126.1, 125.9, 125.7, 125.6, 124.4, 124.3, 123.8, 123.5, 123.3, 122.5, 108.0, 80.6, 64.8, 

49.2, 28.1, 25.7. HRMS (ESI-TOF) calcd. for C37H34N2NaO3 [M + Na]+ 577.2462; found: 577.2458. 

Tert-butyl (3-((R,E)-3-(4-fluorophenyl)-1-phenylallyl)-1-methyl-2-

oxoindolin-3-yl)carbamate 3w: White solid; 29.8 mg, 63% yield (mixture of 

two diastereomers); 2:1 dr, 90/95% ee (major/minor); [α]D
25 = 133.46 (c 0.76, 

CHCl3); mp 149.6-151.2 ºC. The ee was determined by HPLC (Chiralpak AD-

H, iPrOH/hexane = 30/70, flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 9.7 min, tmajor 

= 15.2 min; minor diastereomer: tminor = 11.9 min, tmajor = 27.7 min). 1H NMR (400 MHz, CDCl3): δ 

(major + minor) 7.42-7.25 (m, 6H), 7.18-7.00 (m, 3H), 6.76-6.47 (m, 6H), 5.31 (bs, 1H), 3.91-3.86 (m, 

1H), 2.77-2.68 (m, 3H), 1.31-1.04 (m, 9H). 13C NMR (100 MHz, CDCl3): δ (major + minor) 175.8, 175.5, 

162.7 (d, J = 244.0 Hz, 1C), 162.1 (d, J = 244.0 Hz, 1C), 153.6, 144.0, 136.1, 136.0, 132.5, 131.9, 130.1 

(d, J = 8.0 Hz, 1C), 129.4, 129.3, 128.9, 128.8, 128.5, 128.3 (d, J = 8.0 Hz, 1C), 127.7, 127.6, 126.8, 

124.7, 123.2 (d, J = 4.0 Hz, 1C), 122.7, 122.6, 122.4, 122.3, 115.8 (d, J = 21.0 Hz, 1C), 114.5 (d, J = 

21.0 Hz, 1C), 108.0, 80.7, 65.3, 56.1, 55.3, 28.1, 25.9. HRMS (ESI-TOF) calcd. for  C29H29FN2NaO3
+ 

[M + Na]+ 495.2054; found: 495.2052. 

Tert-butyl (3-((R,E)-3-(4-fluorophenyl)-1-phenylallyl)-2-oxo-1-

phenylindolin-3-yl)carbamate 3x: White solid; 43.8 mg, 82% yield (mixture 

of two diastereomers); 2:1 dr, 96/91% ee (major/minor); [α]D
25 = 127.5 (c 1.0, 

CHCl3); mp 81.5-83.1 ºC. The ee was determined by HPLC (Chiralpak AD-H, 

iPrOH/hexane = 30/70, flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 15.3 min, tmajor = 
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24.2 min; minor diastereomer: tminor = 17.7 min, tmajor = 15.3 min). 1H NMR (400 MHz, CDCl3): δ (major 

+ minor) 7.49-7.28 (m, 8H), 7.21-7.16 (m, 2H), 7.09-7.05 (m, 2H), 6.81-6.52 (m, 8H), 5.40 (bs, 1H), 

4.01-3.97 (m, 1H), 1.27 (s, 9H). 13C NMR (100 MHz, CDCl3): δ (major + minor) 175.0, 162.8 (d, J = 

247.0 Hz, 1C), 162.3 (d, J = 245.0 Hz, 1C), 153.7, 136.2, 136.1, 134.1, 132.5, 132.1, 130.5 (d, J = 8.0 

Hz, 1C), 129.6, 129.5, 129.4, 129.2, 129.1, 128.9, 128.7, 128.5, 128.4, 128.3, 128.1, 128.0, 127.7, 126.8, 

124.8, 123.6 (d, J = 7.0 Hz, 1C), 122.9, 115.8 (d, J = 22.0 Hz, 1C), 114.9 (d, J = 21.0 Hz, 1C), 109.4, 

109.3, 80.9, 65.3, 56.5, 55.6, 28.3. HRMS (ESI-TOF) calcd. for  C34H32FN2O3
+ [M + H]+ 535.2391; 

found: 535.2389. 

3. Procedure for the synthesis of compounds 4-6 

In a 50 mL of bottle with a stir bar, the reaction was performed with 3u (208.1 mg, 0.34 mmol), 

TFA (0.1 mL, 1.3 mmol) in 5.0 mL DCM at 0 °C for 1 h. After completion of the reaction indicated 

by TLC, the mixture was directly purified by flash column chromatography on silica gel (petroleum 

ether/ethyl acetate = 2:1) to afford the compound 4. 

(R)-3-amino-3-((R,E)-1,3-bis(4-bromophenyl)allyl)-1-

methylindolin-2-one 4: White solid; 50.7 mg, 99% yield; >20:1 dr, 95% 

ee (major); [α]D
25 = 58.0 (c 1.22, CHCl3); mp 75.3-77.1 ºC. The ee was 

determined by HPLC (Chiralpak AD-H, iPrOH/hexane = 10/90, flow rate 1.0 mL/min, λ = 254 nm, 

major diastereomer: tminor = 26.3 min, tmajor = 19.2 min). 1H NMR (400 MHz, CDCl3): δ (major) 

7.39 (d, J = 8.4 Hz, 2H), 7.28-7.19 (m, 6H), 7.05 (t, J = 7.6 Hz, 1H), 6.86 (d, J = 8.4 Hz, 2H), 6.75-

6.69 (m, 1H), 6.59-6.55 (m, 2H), 3.78 (d, J = 10.0 Hz, 1H), 2.96 (s, 3H), 1.84 (s, 2H). 13C NMR 

(100 MHz, CDCl3): δ (major) 179.1, 143.2, 137.2, 135.9, 133.4, 131.8, 130.9, 130.5, 130.4, 129.5, 

128.2, 126.2, 124.0, 122.8, 121.6, 121.2, 108.2, 64.4, 58.2, 26.0. HRMS (ESI-TOF) calcd. for 

C24H21Br2N2O [M + H]+ 511.0015; found: 511.0012. 

In a 10 mL of bottle with a stir bar. To a solution of 4 (51.0 mg, 0.1 mmol) in 2.0 mL acetonitrile 

was added I2 (76.2 mg, 0.3 mmol) and NaHCO3 (16.8 mg, 0.2 mmol) under -20 °C, and the mixture 

was stirred for 3 h. After completion of the reaction indicated by TLC, the reaction mixture was 

quenched with saturated sodium thiosulfate aqueous solution and 2 mL DCM, then the aqueous 

phase was extracted with DCM (3 ×4 mL). The combined organic layers were washed with brine, 

dried over MgSO4 and the solvent was evaporated under reduced pressure. The crude material was 

directly purified by flash column chromatography on silica gel (petroleum ether/ethyl acetate = 5:1) 
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to afford the compound 5. 

(3R,3'R,4'R,5'R)-3',5'-bis(4-bromophenyl)-4'-iodo-1-

methylspiro[indoline-3,2'-pyrrolidin]-2-one 5: White solid; 60.0 mg, 

94% yield; >20:1 dr, 90% ee (major); [α]D
25 = 63.0 (c 1.24, CHCl3); mp 

147.7-149.4 ºC. The ee was determined by HPLC (Chiralpak OD-H, 

iPrOH/hexane = 20/80, flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 10.1 min, 

tmajor = 11.7 min). 1H NMR (400 MHz, CDCl3): δ (major) 7.72 (d, J = 8.4 Hz, 2H), 7.56-7.45 (m, 

3H), 7.31-7.25 (m, 3H), 7.21-7.13 (m, 1H), 6.68 (d, J = 8.4 Hz, 2H), 6.61 (d, J = 8.0 Hz, 1H), 5.04 

(dd, J = 9.8 Hz, 12.2 Hz, 1H), 4.87 (d, J = 9.6 Hz, 1H), 3.83 (d, J = 12.4 Hz, 1H), 2.78 (s, 3H), 2.59 

(bs, 1H). 13C NMR (100 MHz, CDCl3): δ (major) 178.0, 143.3, 139.0, 138.7, 132.1, 132.0, 131.8, 

131.3, 130.6, 130.0, 129.8, 129.6, 128.3, 123.5, 122.9, 122.6, 122.2, 108.4, 72.0, 66.0, 31.3, 25.9, 

21.2. HRMS (ESI-TOF) calcd. for C24H20Br2IN2O [M + H]+ 636.8982; found: 636.8978. 

In a 10 mL of bottle with a stir bar. To a solution of 4 (51.0 mg, 0.1 mmol) in 2.0 mL acetonitrile 

was added NBS (53.2 mg, 0.3 mmol) and NaHCO3 (16.8 mg, 0.2 mmol) under -20 °C, and the 

mixture was stirred for 4 h. After completion of the reaction indicated by TLC, the reaction mixture 

was quenched with saturated sodium thiosulfate aqueous solution and 2 mL DCM, then the aqueous 

phase was extracted with DCM (3 × 4 mL). The combined organic layers were washed with brine, 

dried over MgSO4 and the solvent was evaporated under reduced pressure. The crude material was 

directly purified by flash column chromatography on silica gel (petroleum ether/ethyl acetate = 5:1) 

to afford the compounds 6. 

(3R,3'R,4'R,5'R)-4'-bromo-3',5'-bis(4-bromophenyl)-1-

methylspiro[indoline-3,2'-pyrrolidin]-2-one 6: White solid; 55.6 mg, 

94% yield; >20:1 dr, 95% ee (major); [α]D
25 = 40.0 (c 0.50, CHCl3); mp 

239.9-241.6 ºC. The ee was determined by HPLC (Chiralpak AD-H, 

iPrOH/hexane = 10/90, flow rate 0.5 mL/min, λ = 254 nm, major diastereomer: tminor = 45.1 min, 

tmajor = 38.6 min). 1H NMR (400 MHz, CDCl3): δ (major) 7.59-7.53 (m, 4H), 7.23-7.18 (m, 3H), 

7.14 (t, J = 7.6 Hz, 1H), 6.98 (t, J = 7.6 Hz, 1H), 6.76 (d, J = 8.4 Hz, 2H), 6.59 (d, J = 7.6 Hz, 1H), 

4.99 (d, J = 8.8 Hz, 1H), 4.48 (dd, J = 7.2 Hz, 12.0 Hz 1H), 4.15 (d, J = 12.0 Hz, 1H), 3.14 (m, 3H), 

2.73 (bs, 1H). 13C NMR (100 MHz, CDCl3): δ (major) 178.8, 142.6, 138.9, 132.7, 131.9, 131.3, 

130.7, 129.6, 129.4, 129.1, 124.8, 122.9, 122.4, 121.7, 108.5, 70.7, 68.3, 63.2, 54.0, 26.7. HRMS 
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(ESI-TOF) calcd. for C24H20Br3N2O [M + H]+ 588.9120; found: 588.9123. 

4. Crystallographic information for diastereomers of compound 3f 

 

Chiral                                     Date 

Identification code ZC-2-2 

Empirical formula C29H29FN2O3 

Formula weight 472.54 

Temperature/K 293(2) 

Crystal system monoclinic 

Space group C2 

a/Å 25.4371(5) 

b/Å 6.95612(16) 

c/Å 15.3764(2) 

α/° 90 

β/° 99.6850(16) 

γ/° 90 

Volume/Å3 2681.98(9) 

Z 4 

ρcalcg/cm3 1.170 

μ/mm-1 0.654 

F(000) 1000.0 

Crystal size/mm3 0.13 × 0.12 × 0.11 

Radiation Cu Kα (λ = 1.54184) 

2Θ range for data collection/° 5.83 to 147.416 

Index ranges -31 ≤ h ≤ 25, -7 ≤ k ≤ 8, -18 ≤ l ≤ 19 

Reflections collected 10381 

Independent reflections 4740 [Rint = 0.0168, Rsigma = 0.0214] 

Data/restraints/parameters 4740/1/325 

Goodness-of-fit on F2 1.033 

Final R indexes [I>=2σ (I)] R1 = 0.0325, wR2 = 0.0879 

Final R indexes [all data] R1 = 0.0345, wR2 = 0.0907 

Largest diff. peak/hole / e Å-3 0.12/-0.11 
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Flack/Hooft parameter 0.04(7)/0.08(7) 

 

Chiral                                     Date 

Identification code ZC-3 

Empirical formula C29H29FN2O3 

Formula weight 472.54 

Temperature/K 100.00(10) 

Crystal system Monoclinic 

Space group P21 

a/Å 11.32490(16) 

b/Å 10.11966(12) 

c/Å 11.47015(15) 

α/° 90 

β/° 106.0020(14) 

γ/° 90 

Volume/Å3 1263.59(3) 

Z 2 

ρcalcg/cm3 1.242 

μ/mm-1 0.694 

F(000) 500.0 

Crystal size/mm3 0.14 × 0.12 × 0.11 

Radiation Cu Kα (λ = 1.54184) 

2Θ range for data collection/° 8.018 to 147.432 

Index ranges -14 ≤ h ≤ 11, -12 ≤ k ≤ 11, -14 ≤ l ≤ 13 

Reflections collected 8662 

Independent reflections 4383 [Rint = 0.0245, Rsigma = 0.0285] 

Data/restraints/parameters 4383/1/325 

Goodness-of-fit on F2 1.039 

Final R indexes [I>=2σ (I)] R1 = 0.0268, wR2 = 0.0700 

Final R indexes [all data] R1 = 0.0274, wR2 = 0.0709 

Largest diff. peak/hole / e Å-3 0.18/-0.16 

Flack/Hooft parameter 0.00(8)/0.08(7) 
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5. NMR and HPLC spectra for compounds 3-6 

NMR and HPLC of 3a 
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NMR and HPLC of 3b 
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NMR and HPLC of 3c 
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NMR and HPLC of 3d 
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NMR and HPLC of 3e 
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NMR and HPLC of 3f 
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NMR and HPLC of 3g 
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NMR and HPLC of 3h 
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NMR and HPLC of 3i 
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NMR and HPLC of 3j 
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NMR and HPLC of 3k 
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NMR and HPLC of 3l 
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NMR and HPLC of 3m 
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NMR and HPLC of 3n 
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NMR and HPLC of 3o 
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NMR and HPLC of 3p 
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NMR and HPLC of 3q 
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NMR and HPLC of 3r 

 

 

 

 

 



S61 

 

 

 

 

 

 

 

 



S62 

 

 

 

 

 

 

 

 



S63 

NMR and HPLC of 3s 
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NMR and HPLC of 3t 
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NMR and HPLC of 3u 
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NMR and HPLC of 3v 
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NMR and HPLC of 3w 
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NMR and HPLC of 3x 
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NMR and HPLC of 4 
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NMR and HPLC of 5 
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NMR and HPLC of 6 
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6. H-H noesy spectra for compounds 5 and 6 
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