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1: General experimental information

Reactions were monitored by thin layer chromatography using UV light to 

visualize the course of reaction. Purification of reaction products was carried out by 

flash chromatography on silica gel. 1H and 13CNMR spectra were obtained using a 

Bruker DPX-400 or DPX-500 spectrometer. 1H NMR chemical shifts are reported in 

ppm (δ) relative to tetramethylsilane (TMS) with the solvent resonance employed as 

the internal standard. Data are reported as follows: chemical shift, multiplicity (s = 

singlet, d = doublet, t = triplet, m = multiplet), coupling constants (Hz) and integration. 

13C NMR chemical shifts are reported in ppm (δ) from tetramethylsilane (TMS) with 

the solvent resonance as the internal standard. Optical rotations were measured with a 

polarimer with the solvent indicated. Melting points were measured on an 

electrothermal digital melting point apparatus.

2. Typical experimental procedures for catalytic asymmetric synthesis of 

isoxazole-dispirobisoxindoles 3

In an ordinary vial equipped with a magnetic stirring bar, the compound 2 (0.13 

mmol, 1.3 equiv.), 5Å molecular sieve (180 mg) and catalyst quinine (3.24 mg, 10 

mmol %, 0.01 mmol) were dissolved in 25.0 mL of freshly distilled DCM at -35 oC, 

and then 3-isothiocyanato oxindole 1 (0.1 mmol) was added. After completion of the 

reaction, as indicated by TLC, the reaction mixture was directly purified by flash 

chromatography to yield the desired product 3.

3. Characterization data and HPLC conditions of compounds 3

N

HN
N

N
O

S

O
O

Me

O2NMe

3aa: White solid, m.p. 215.2-217.0 oC; Yield 93%; 90% ee, >20:1 dr, [α]D
20 = 129.64 (c 0.37, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (80/20 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 32.94 min; τminor = 25.33 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.07 (s, 3H), 3.10 (s, 3H), 3.11 (s, 3H), 5.88 (s, 1H), 6.97-7.02 (m, 2H), 
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7.08-7.12 (m, 1H), 7.15-7.18 (m, 1H), 7.29-7.33 (m, 1H), 7.36-7.40 (m, 1H), 7.64 (d, J = 7.6 Hz, 

1H), 7.75 (d, J = 7.2 Hz, 1H), 11.32 (br s, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 11.3, 27.4, 

27.5, 49.6, 70.5, 72.6, 109.5, 110.0, 123.0, 123.3, 125.1, 126.9, 127.8, 130.3, 131.6, 144.0, 145.1, 

155.4, 166.0, 173.5, 173.8, 200.2; HRMS (ESI-TOF) m/z: Calcd. for C24H19N5NaO5S [M+Na]+: 

512.0999; Found: 512.1004.

N

HN
N

N
O

S

O
O

Bn

O2NMe

3ab: White solid, m.p. 174.5-176.1 oC; Yield 96%; 88% ee, >20:1 dr, [α]D
20 = 137.00 (c 0.46, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (80/20 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 83.70 min; τminor = 51.02 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.09 (s, 3H), 3.12 (s, 3H), 4.75 (d, J = 16.0 Hz, 1H), 5.00 (d, J = 16.0 Hz, 

1H), 6.00 (s, 1H), 6.77 (d, J = 8.0 Hz, 1H), 7.03 (d, J = 8.0 Hz, 1H), 7.07-7.10 (m, 1H), 7.17-7.26 

(m, 5H), 7.33 (d, J = 6.8 Hz, 2H), 7.37-7.41 (m, 1H), 7.70 (d, J = 7.6 Hz, 1H), 7.81 (d, J = 7.6 Hz, 

1H), 11.42 (br s, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 11.4, 27.5, 43.9, 49.7, 70.6, 72.7, 110.0, 

110.2, 124.9, 127.6, 127.8, 127.9, 129.0, 131.8, 136.2, 144.0, 144.1, 155.4, 165.8, 173.8, 200.0; 

HRMS (ESI-TOF) m/z: Calcd. for C30H23N5NaO5S [M+Na]+: 588.1312; Found: 588.1315.

N

HN
N

N
O

S

O
O

Et

O2NMe

3ac: White solid, m.p. 139.9-142.0 oC; Yield 92%; 82% ee, >20:1 dr, [α]D
20 = 140.61 (c 0.27, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (90/10 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 49.71 min; τminor = 18.79 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 1.06-1.09 (m, 3H), 2.07 (s, 3H), 3.11 (s, 3H), 3.66-3.68 (m, 2H), 5.90 (s, 

1H), 7.01-7.09 (m, 3H), 7.16-7.20 (m, 1H), 7.26-7.31 (m, 1H), 7.37-7.41 (m, 1H), 7.61 (d, J = 7.2 

Hz, 1H), 7.78 (d, J = 7.2 Hz, 1H), 11.32 (br s, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 11.3, 12.6, 

27.4, 49.4, 70.4, 72.5, 109.6, 109.9, 122.8, 123.3, 125.3, 127.1, 127.8, 130.4, 131.6, 144.1, 155.4, 

166.0, 173.1, 173.8, 200.0; HRMS (ESI-TOF) m/z: Calcd. for C25H21N5NaO5S [M+Na]+: 
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526.1156; Found: 526.1159.

N

HN
N

N
O

S

O
O

Ph

O2NMe

3ad: White solid, m.p. 242.7-243.6 oC; Yield 90%; 94% ee, >20:1 dr, [α]D
20 = 219.68 (c 0.21, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (90/10 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 51.34 min; τminor = 22.04 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.11 (s, 3H), 3.12 (s, 3H), 5.95 (s, 3H), 6.67 (d, J = 7.2 Hz, 1H), 7.04 (d, 

J = 7.6 Hz, 1H), 7.10-7.14 (m, 1H), 7.19-7.26 (m, 2H), 7.36-7.47 (m, 4H), 7.55-7.59 (m, 2H), 7.66 

(d, J = 7.6 Hz, 1H), 7.81 (d, J = 7.2 Hz, 1H), 11.43 (br s, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 

11.3, 27.4, 49.6, 70.7, 72.7, 109.9, 125.4, 126.5, 127.1, 128.9, 130.3, 131.6, 134.4, 144.1, 144.9, 

155.4, 166.4, 173.7, 200.0; HRMS (ESI-TOF) m/z: Calcd. for C29H21N5NaO5S [M+Na]+: 

574.1156; Found: 574.1155.

N

HN
N

N
O

S

O
O

Me

O2NMe

Cl

3ae: White solid, m.p. 158.9-160.7 oC; Yield 90%; 83% ee, >20:1 dr, [α]D
20 = 216.00 (c 0.33, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (93/7 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 23.77 min; τminor = 31.83 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.10 (s, 3H), 3.10 (s, 3H), 3.11 (s, 3H), 5.86 (s, 1H), 7.00-7.06 (m, 2H), 

7.16-7.20 (m, 1H), 7.36-7.42 (m, 2H), 7.56 (s, 1H), 7.65 (d, J = 7.6 Hz, 1H), 11.43 (br s, 1H); 13C 

NMR (DMSO-d6, 100 MHz) δ: 11.3, 27.4, 27.7, 49.4, 70.5, 72.7, 110.0, 111.1, 123.3, 124.9, 126.2, 

126.5, 126.7, 129.6, 144.0, 144.3, 155.5, 165.9, 173.2, 173.7, 199.4; HRMS (ESI-TOF) m/z: 

Calcd. for C24H18ClN5NaO5S [M+Na]+: 546.0609; Found: 546.0607.

N

HN
N

N
O

S

O
O

Bn

O2NMe

Cl
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3af: White solid, m.p. 119.6-121.3 oC; Yield 90%; 80% ee, >20:1 dr, [α]D
20 = 137.34 (c 0.37, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (80/20 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 23.75 min; τminor = 29.04 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.11 (s, 3H), 4.73 (d, J = 16.4 Hz, 1H), 5.04 (d, J = 16.0 Hz, 1H), 5.98 (s, 

1H), 6.82 (d, J = 8.8 Hz, 1H), 7.03 (d, J = 7.6 Hz, 1H), 7.17-7.28 (m, 4H), 7.30-7.41 (m, 4H), 7.62 

(d, J = 2.0 Hz, 1H), 7.69 (d, J = 7.6 Hz, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 11.4, 27.4, 44.1, 

49.6, 70.6, 72.8, 110.0, 111.8, 123.4, 124.7, 126.9, 127.6, 129.0, 129.7, 131.9, 135.8, 143.2, 144.1, 

155.5, 165.7, 173.5, 173.6, 199.2; HRMS (ESI-TOF) m/z: Calcd. for C30H22ClN5NaO5S [M+Na]+: 

622.0922; Found: 622.0927.

N

HN
N

N
O

S

O
O

Me

O2NMe

Br

3ag: White solid, m.p. 252.2-254.0 oC; Yield 93%; 75% ee, >20:1 dr, [α]D
20 = 237.05 (c 0.24, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (85/15 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 18.57 min; τminor = 37.38 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.10 (s, 3H), 3.10 (s, 3H), 3.11 (s, 3H), 5.86 (s, 1H), 6.99-7.03 (m, 2H), 

7.16-7.20 (m, 1H), 7.36-7.40 (m, 1H), 7.52-7.55 (m, 1H), 7.60 (d, J = 7.2 Hz, 1H), 7.66 (s, 1H), 

11.43 (br s, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 11.3, 27.4, 27.6, 49.4, 70.5, 72.7, 110.0, 

111.7, 114.2, 123.3, 124.9, 126.4, 128.8, 129.9, 133.2, 144.1, 144.7, 155.5, 165.9, 173.1, 173.6, 

199.4; HRMS (ESI-TOF) m/z: Calcd. for C24H18BrN5NaO5S [M+Na]+: 590.0104; Found: 

590.0109.

  
N

HN
N

N
O

S

O
O

Me

O2NEt

3ba: White solid, m.p. 213.6-215.2 oC; Yield 90%; 87% ee, >20:1 dr, [α]D
20 = 98.63 (c 0.39, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IE column (85/15 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 33.76 min; τminor = 29.77 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 1.09-1.12 (m, 3H), 2.11 (s, 3H), 3.14 (s, 3H), 3.64-3.74 (m, 2H), 5.96 (s, 
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1H), 7.02 (d, J = 8.0 Hz, 1H), 7.07 (d, J = 8.0 Hz, 1H), 7.13-7.19 (m, 2H), 7.34-7.41 (m, 2H), 7.71 

(d, J = 8.0 Hz, 1H), 7.77 (d, J = 7.5 Hz, 1H), 11.39 (br s, 1H); 13C NMR (DMSO-d6, 125 MHz) δ: 

10.8, 12.0, 27.0, 34.9, 54.9, 70.0, 72.1, 109.0, 109.4, 122.5, 122.7, 124.6, 126.0, 127.4, 129.8, 

131.2, 142.5, 144.6, 154.9, 165.4, 173.0, 199.8; HRMS (ESI-TOF) m/z: Calcd. for 

C25H21N5NaO5S [M+Na]+: 526.1156; Found: 526.1158.

N

HN
N

N
O

S

O
O

Ph

O2NEt

3bd: White solid, m.p. 223.3-225.4 oC; Yield 91%; 94% ee, >20:1 dr, [α]D
20 = 142.01 (c 0.20, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (90/10 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 23.40 min; τminor = 14.71 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 1.15-1.18 (m, 3H), 2.19 (s, 3H), 3.73-3.78 (m, 2H), 6.07 (s, 1H), 6.76 (d, 

J = 8.0 Hz, 1H), 7.14 (d, J = 8.0 Hz, 1H), 7.20-7.27 (m, 2H), 7.31-7.34 (m, 1H), 7.44-7.48 (m, 3H), 

7.51-7.54 (m, 1H), 7.62-7.66 (m, 2H), 7.77 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 7.5 Hz, 1H), 11.54 (br 

s, 1H); 13C NMR (DMSO-d6, 125 MHz) δ: 10.9, 12.1, 35.0, 49.0, 70.2, 72.2, 109.4, 109.5, 122.7, 

125.0, 126.6, 127.0, 128.5, 129.7, 134.0, 142.5, 144.5, 155.0, 165.8, 172.7, 172.9, 199.5; HRMS 

(ESI-TOF) m/z: Calcd. for C30H23N5NaO5S [M+Na]+: 588.1312; Found: 588.1315.

N

HN
N

N
O

S

O
O

Me

O2NEt

Cl

3be: White solid, m.p. 164.8-166.2 oC; Yield 94%; 79% ee, >20:1 dr, [α]D
20 = 206.38 (c 0.26, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (55/45 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 33.77 min; τminor = 60.19 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 1.08-1.12 (m, 3H), 2.14 (s, 3H), 3.15 (s, 3H), 3.64-3.74 (m, 2H), 5.94 (s, 

1H), 7.06-7.10 (m, 2H), 7.15-7.20 (m, 1H), 7.37-7.41 (m, 1H), 7.44-7.46 (m, 1H), 7.63-7.66 (m, 

2H), 11.48 (br s, 1H); 13C NMR (DMSO-d6, 125 MHz) δ: 11.3, 12.4, 27.6, 35.4, 49.3, 70.5, 72.7, 

110.0, 111.1, 124.9, 126.3, 126.6, 129.6, 130.3, 131.7, 142.9, 144.3, 155.4, 165.8, 173.1, 173.3, 

199.5, 218.0; HRMS (ESI-TOF) m/z: Calcd. for C25H20ClN5NaO5S [M+Na]+: 560.0766; Found: 
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560.0769.

N

HN
N

N
O

S

O
O

Me

O2NBn

3ca: White solid, m.p. 126.5-128.2 oC; Yield 93%; 77% ee, 15:1 dr, [α]D
20 = 145.20 (c 0.27, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (90/10 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 17.68 min; τminor = 34.33 min); 1H NMR 

(CDCl3, 400 MHz) δ: 2.10 (s, 3H), 3.17 (s, 3H), 4.79 (d, J = 15.6 Hz, 1H), 4.89 (d, J = 15.6 Hz, 

1H), 6.17 (s, 1H), 6.68 (d, J = 8.0 Hz, 1H), 6.76 (d, J = 7.6 Hz, 1H), 7.02-7.11 (m, 2H), 7.15-7.20 

(m, 6H), 7.24-7.28 (m, 1H), 7.52-7.54 (m, 1H), 7.64-7.66 (m, 1H), 8.73 (br s, 1H); 13C NMR 

(CDCl3, 100 MHz) δ: 10.3, 26.3, 43.8, 49.0, 68.9, 70.9, 107.9, 109.2, 121.9, 122.3, 126.5, 126.9, 

127.9, 129.3, 134.0, 141.6, 143.8, 154.0, 164.4, 172.3, 172.8, 200.1; HRMS (ESI-TOF) m/z: 

Calcd. for C30H23N5NaO5S [M+Na]+: 588.1312; Found: 588.1312.

N

HN
N

N
O

S

O
O

Me

O2NBn

Cl

3ce: White solid, m.p. 186.7-188.1 oC; Yield 92%; 91% ee, 12:1 dr, [α]D
20 = 220.92 (c 0.29, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (75/25 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 18.71 min; τminor = 46.66 min); 1H NMR 

(CDCl3, 400 MHz) δ: 2.13 (s, 3H), 3.13 (s, 3H), 4.78 (d, J = 15.6 Hz, 1H), 4.87 (d, J = 15.6 Hz, 

1H), 6.15 (s, 1H), 6.67-6.71 (m, 1H), 7.05-7.09 (m, 1H), 7.14-7.25 (m, 7H), 7.50-7.52 (m, 1H), 

7.57 (d, J = 7.6 Hz, 1H), 8.83 (br s, 1H); 13C NMR (CDCl3, 100 MHz) δ: 10.3, 26.5, 43.9, 48.7, 

68.8, 71.0, 108.8, 109.3, 125.4, 126.5, 126.9, 127.1, 127.9, 129.3, 141.7, 142.4, 154.1, 164.1, 

171.9, 172.7, 199.2; HRMS (ESI-TOF) m/z: Calcd. for C30H22ClN5NaO5S [M+Na]+: 622.0922; 

Found: 622.0925.
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N

HN
N

N
O

S

O
O

Bn

O2NBn

Cl

3cf: White solid, m.p. 200.1-201.7 oC; Yield 94%; 76% ee, >20:1 dr, [α]D
20 = 293.56 (c 0.15, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (65/35 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 38.46 min; τminor = 25.56 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.13 (s, 3H), 4.73-4.83 (m, 2H), 4.94-5.08 (m, 2H), 6.10 (s, 1H), 6.83-

6.88 (m, 2H), 7.18-7.36 (m, 13H), 7.66 (s, 1H), 7.75 (d, J = 7.2 Hz, 1H), 11.79 (br s, 1H); 13C 

NMR (DMSO-d6, 100 MHz) δ: 11.4, 44.0, 49.9, 70.7, 73.0, 110.7, 111.8, 124.9, 127.0, 127.6, 

127.7, 129.0, 129.1, 135.8, 135.9, 142.9, 143.3, 155.6, 165.4, 173.5, 174.0, 199.5; HRMS (ESI-

TOF) m/z: Calcd. for C36H26ClN5NaO5S [M+Na]+: 698.1235; Found: 698.1242.

N

HN
N

N
O

S

O
O

Bn

O2NBn

H3C

3ch: White solid, m.p. 126.5-127.8 oC; Yield 96%; 70% ee, >20:1 dr, [α]D
20 = 54.69 (c 0.55, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (65/35 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 77.23 min; τminor = 41.94 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.10 (s, 3H), 2.29 (s, 3H), 4.72-4.84 (m, 2H), 4.93-5.01 (m, 2H), 6.12 (s, 

1H), 6.67 (d, J = 8.0 Hz, 1H), 6.87 (d, J = 8.0 Hz, 1H), 7.01 (d, J = 7.6 Hz, 1H), 7.18-7.33 (m, 

12H), 7.49 (s, 1H), 7.85 (d, J = 6.4 Hz, 1H), 11.69 (br s, 1H); 13C NMR (DMSO-d6, 100 MHz) δ: 

11.4, 21.3, 43.9, 50.1, 70.8, 72.8, 110.1, 110.7, 127.5, 127.6, 127.7, 129.0, 129.1, 136.0, 136.2, 

141.8, 142.9, 155.4, 165.5, 173.8, 174.2, 200.4; HRMS (ESI-TOF) m/z: Calcd. for 

C37H29N5NaO5S [M+Na]+: 678.1782; Found: 678.1780.

N

HN
N

N
O

S

O
O

Me

O2NPh

Cl

3de: White solid, m.p. 140.8-142.1 oC; Yield 94%; 77% ee, >20:1 dr, [α]D
20 = 296.52 (c 0.12, 
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CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (82/18 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 36.02 min; τminor = 14.39 min); 1H NMR 

(DMSO-d6, 400 MHz) δ: 2.14 (s, 3H), 3.13 (s, 3H), 5.97 (s, 1H), 6.68 (d, J = 8.0 Hz, 1H), 7.07-

7.09 (m, 1H), 7.20-7.23 (m, 1H), 7.29-7.33 (m, 1H), 7.36 (d, J = 6.8 Hz, 2H), 7.43-7.50 (m, 2H), 

7.58-7.61 (m, 2H), 7.67 (s, 1H), 7.72 (d, J = 7.6 Hz, 1H), 11.53 (br s, 1H); 13C NMR (DMSO-d6, 

100 MHz) δ: 11.3, 27.7, 49.6, 70.6, 72.9, 110.3, 111.2, 124.5, 126.7, 127.0, 129.9, 130.4, 134.1, 

143.9, 144.3, 155.6, 166.2, 173.2, 173.3, 199.5; HRMS (ESI-TOF) m/z: Calcd. for 

C29H20ClN5NaO5S [M+Na]+: 608.0766; Found: 608.0769.

N

HN
N

N
O

S

O
O

Me

O2NMe

H3C

3ea: White solid, m.p. 249.8-251.6 oC; Yield 95%; 96% ee, >20:1 dr, [α]D
20 = 93.77 (c 0.41, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (98/2 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 24.56 min; τminor = 16.83 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 2.11 (s, 3H), 3.11 (s, 3H), 3.14 (s, 3H), 5.91 (s, 1H), 6.93 (d, J = 8.0 Hz, 

1H), 7.01 (d, J = 7.5 Hz, 1H), 7.13-7.17 (m, 1H), 7.21-7.23 (m, 1H), 7.32-7.36 (m, 1H), 7.53 (s, 

1H), 7.65 (d, J = 7.5 Hz, 1H), 11.34 (br s, 1H); 13C NMR (DMSO-d6, 125 MHz) δ: 10.8, 20.7, 

26.9, 27.0, 49.1, 70.0, 72.2, 82.3, 109.0, 109.2, 122.5, 124.8, 126.7, 127.3, 129.8, 131.8, 141.2, 

144.6, 154.9, 165.5, 173.1, 173.2, 187.3, 199.7, 217.3; HRMS (ESI-TOF) m/z: Calcd. for 

C25H21N5NaO5S [M+Na]+: 526.1156; Found: 526.1162.

N

HN
N

N
O

S

O
O

Ph

O2NMe

H3C

3ed: White solid, m.p. 125.5-127.2 oC; Yield 94%; 92% ee, >20:1 dr, [α]D
20 = 170.00 (c 0.19, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (98/2 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 42.45 min; τminor = 15.71 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 2.19 (s, 3H), 2.46 (s, 3H), 3.16 (s, 3H), 6.02 (s, 1H), 6.75 (d, J = 7.5 Hz, 

1H), 7.00 (d, J = 8.0 Hz, 1H), 7.21-7.24 (m, 1H), 7.28-7.33 (m, 2H), 7.44 (d, J = 7.5 Hz, 2H), 

7.52-7.55 (m, 1H), 7.63-7.66 (m, 3H), 7.71 (d, J = 7.5 Hz, 1H), 11.47 (br s, 1H); 13C NMR 
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(DMSO-d6, 125 MHz) δ: 11.3, 21.2, 27.4, 49.6, 70.6, 72.7, 109.7, 109.8, 125.5, 127.0, 127.3, 

130.2, 130.3, 131.8, 132.3, 134.4, 141.7, 144.9, 155.4, 166.3, 173.1, 173.6, 199.7, 218.0; HRMS 

(ESI-TOF) m/z: Calcd. for C30H23N5NaO5S [M+Na]+: 588.1312; Found: 588.1317.

N

HN
N

N
O

S

O
O

Me

O2NMe

F

3fa: White solid, m.p. 125.2-127.0 oC; Yield 92%; 83% ee, >20:1 dr, [α]D
20 = 151.30 (c 0.19, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IE column (80/20 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 19.21 min; τminor = 13.82 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 2.12 (s, 3H), 3.13 (s, 3H), 3.14 (s, 3H), 5.91 (s, 1H), 7.00 (d, J = 8.0 Hz, 

1H), 7.07-7.09 (m, 1H), 7.12-7.15 (m, 1H), 7.29-7.35 (m, 2H), 7.61-7.65 (m, 2H), 11.37 (br s, 1H); 

13C NMR (DMSO-d6, 125 MHz) δ: 10.8, 27.0, 27.1, 49.2, 70.0, 72.2, 109.0, 110.5, 114.3 (d, JCF = 

25.0 Hz), 117.6 (d, JCF = 22.5 Hz), 122.6, 125.8, 126.2, 126.3, 127.1, 129.9, 131.3, 140.0, 144.6, 

155.0, 158.3 (d, JCF = 237.5 Hz), 165.4, 172.9, 173.3, 199.9; HRMS (ESI-TOF) m/z: Calcd. for 

C24H18FN5NaO5S [M+Na]+: 530.0905; Found: 530.0909.

N

HN
N

N
O

S

O
O

Ph

O2NMe

F

3fd: White solid, m.p. 187.8-188.6 oC; Yield 93%; 94% ee, >20:1 dr, [α]D
20 = 187.10 (c 0.13, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IC column (85/15 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 29.02 min; τminor = 20.26 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 2.21 (s, 3H), 3.19 (s, 3H), 6.01 (s, 1H), 6.73 (d, J = 8.0 Hz, 1H), 7.13-

7.16 (m, 1H), 7.19-7.22 (m, 1H), 7.29-7.32 (m, 1H), 7.36-7.40 (m, 1H), 7.43 (d, J = 7.5 Hz, 2H), 

7.51-7.54 (m, 1H), 7.63-7.66 (m, 2H), 7.69-7.74 (m, 2H), 11.50 (br s, 1H); 13C NMR (DMSO-d6, 

125 MHz) δ: 11.2, 27.6, 49.6, 70.6, 72.7, 109.7, 110.9, 114.9 (d, JCF = 25.0 Hz), 118.1 (d, JCF = 

23.8 Hz), 123.6, 126.5, 126.9, 127.0, 127.2, 128.9, 130.2, 130.4, 131.8, 134.4, 140.5, 144.8, 155.5, 

158.8 (d, JCF = 238.8 Hz), 166.2, 173.0, 173.6, 200.0; HRMS (ESI-TOF) m/z: Calcd. for 

C29H20FN5NaO5S [M+Na]+: 592.1061; Found: 592.1068.
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Cl

3fe: White solid, m.p. 167.7-168.2 oC; Yield 91%; 83% ee, 12:1 dr, [α]D
20 = 66.02 (c 0.27, 

CH2Cl2); The ee was determined by HPLC analysis using a Chiralpak IF column (60/40 hexane/i-

PrOH; flow rate: 1.0 mL/min; λ = 254 nm; τmajor = 29.62 min; τminor = 25.50 min); 1H NMR 

(DMSO-d6, 500 MHz) δ: 2.15 (s, 3H), 3.13 (s, 3H), 3.14 (s, 3H), 5.88 (s, 1H), 7.05-7.08 (m, 2H), 

7.28-7.32 (m, 1H), 7.42-7.44 (m, 1H), 7.60-7.62 (m, 1H), 7.64 (d, J = 2.0 Hz, 1H), 11.44 (br s, 

1H); 13C NMR (DMSO-d6, 125 MHz) δ: 10.8, 27.1, 27.2, 49.1, 70.0, 72.3, 110.5, 114.2 (d, JCF = 

26.3 Hz), 117.6 (d, JCF = 22.5 Hz), 125.9, 126.2, 128.9, 129.8, 139.9, 143.8, 155.1, 158.2 (d, JCF = 

237.5 Hz), 165.2, 172.6, 173.1, 199.0; HRMS (ESI-TOF) m/z: Calcd. for C24H17ClFN5NaO5S 

[M+Na]+: 564.0515; Found: 564.0519.

4. One-mmol-scale synthesis of the product 3ab

-35 oC, DCM, 0.5 h

quinine (10 mol%)

+
N

O

Me

NCS

N
O

N
O

NO2

Bn

2b (1.3 mmol)

N
O

Me

HN

N

O
N

O

Bn
S

O2N

3ab

5 Å MS

1a (1.0 mmol)
0.53 g, 94%, 87% ee, >20:1 dr

In an ordinary vial equipped with a magnetic stirring bar, the compound 2b (1.3 

mmol, 1.3 equiv.), 5Å molecular sieve (1.0 g) and catalyst quinine (32.4 mg, 10 mmol 

%, 0.1 mmol) were dissolved in 160.0 mL of freshly distilled DCM at -35 oC, and 

then 3-isothiocyanato oxindole 1a (1.0 mmol) was added. After completion of the 

reaction, as indicated by TLC, the reaction mixture was directly purified by flash 

chromatography to yield the desired product 3ab (0.53 g, 94%, 87% ee, >20:1 dr).
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5. X-Ray crystal data for compounds 3ab and 3ad

N
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N

N
O

S

O
O

Bn

O2NMe
3ab3ab

Table S1 Crystal data and structure refinement for 3ab
Identification code 3ab
Empirical formula C34H35.51N5O7S
Formula weight 658.24
Temperature/K 100.01(10)
Crystal system orthorhombic
Space group P212121

a/Å, b/Å, c/Å 10.69410(10), 16.3625(2), 18.2683(2)

α/°, β/°, γ/° 90, 90, 90. 
Volume/Å3 3196.63(6)
Z 4
ρcalcg/cm3 1.368
μ/mm-1 1.382
F(000) 1386.0
Crystal size/mm3 0.14 × 0.13 × 0.12
Radiation CuKα (λ = 1.54184)
2Θ range for data collection/° 7.252 to 147.252
Index ranges -10 ≤ h ≤ 13, -20 ≤ k ≤ 18, -22 ≤ l ≤ 18
Reflections collected 27624
Independent reflections 6388 [Rint = 0.0445, Rsigma = 0.0285]
Data/restraints/parameters 6388/0/440
Goodness-of-fit on F2 1.042
Final R indexes [I>=2σ (I)] R1 = 0.0383, wR2 = 0.1012
Final R indexes [all data] R1 = 0.0390, wR2 = 0.1020
Largest diff. peak/hole / e Å-3 0.55/-0.37
Flack/Hooft parameter 0.001(8)/-0.003(6)

Crystal structure determination of 3ab

Crystal Data for C34H35.5075N5O7S (M =658.24 g/mol): orthorhombic, space group P212121 (no. 
19), a = 10.69410(10) Å, b = 16.3625(2) Å, c = 18.2683(2) Å, V = 3196.63(6) Å3, Z = 4, T = 
100.01(10) K, μ(CuKα) = 1.382 mm-1, Dcalc = 1.368 g/cm3, 27624 reflections measured (7.252° ≤ 
2Θ ≤ 147.252°), 6388 unique (Rint = 0.0445, Rsigma = 0.0285) which were used in all calculations. 
The final R1 was 0.0383 (I > 2σ(I)) and wR2 was 0.1020 (all data).
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Table S2 Crystal data and structure refinement for 3ad
Identification code 3ad
Empirical formula C33H33N5O7S
Formula weight 643.70
Temperature/K 100.00(10)
Crystal system orthorhombic
Space group P212121

a/Å, b/Å, c/Å 11.1703(2), 15.8824(3), 18.1124(3)

α/°, β/°, γ/° 90, 90, 90. 
Volume/Å3 3213.34(10)
Z 4
ρcalcg/cm3 1.331
μ/mm-1 1.363
F(000) 1352.0
Crystal size/mm3 0.14 × 0.13 × 0.12
Radiation CuKα (λ = 1.54184)
2Θ range for data collection/° 7.402 to 147.612
Index ranges -13 ≤ h ≤ 13, -19 ≤ k ≤ 17, -15 ≤ l ≤ 22
Reflections collected 18187
Independent reflections 6341 [Rint = 0.0323, Rsigma = 0.0302]
Data/restraints/parameters 6341/0/421
Goodness-of-fit on F2 1.048
Final R indexes [I>=2σ (I)] R1 = 0.0376, wR2 = 0.0971
Final R indexes [all data] R1 = 0.0386, wR2 = 0.0980
Largest diff. peak/hole / e Å-3 0.26/-0.25
Flack/Hooft parameter 0.006(8)/0.003(7)

Crystal structure determination of 3ad

Crystal Data for C33H33N5O7S (M =643.70 g/mol): orthorhombic, space group P212121 (no. 
19), a = 11.1703(2) Å, b = 15.8824(3) Å, c = 18.1124(3) Å, V = 3213.34(10) Å3, Z = 4, T = 
100.00(10) K, μ(CuKα) = 1.363 mm-1, Dcalc = 1.331 g/cm3, 18187 reflections measured (7.402° ≤ 
2Θ ≤ 147.612°), 6341 unique (Rint = 0.0323, Rsigma = 0.0302) which were used in all calculations. 
The final R1 was 0.0376 (I > 2σ(I)) and wR2 was 0.0980 (all data).
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6. The copies of 1H NMR, 13C NMR and HPLC spectra for compounds 3 
1H and 13C NMR of 3aa
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HPLC of 3aa
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1H and 13C NMR of 3ab
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HPLC of 3ab
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1H and 13C NMR of 3ac
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HPLC of 3ac
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1H and 13C NMR of 3ad
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HPLC of 3ad
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1H and 13C NMR of 3ae
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HPLC of 3ae
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1H and 13C NMR of 3af
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HPLC of 3af



S26

1H and 13C NMR of 3ag
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HPLC of 3ag
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1H and 13C NMR of 3ba
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HPLC of 3ba
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1H and 13C NMR of 3bd
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HPLC of 3bd
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1H and 13C NMR of 3be
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HPLC of 3be
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1H and 13C NMR of 3ca
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HPLC of 3ca
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1H and 13C NMR of 3ce
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HPLC of 3ce
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1H and 13C NMR of 3cf
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HPLC of 3cf
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1H and 13C NMR of 3ch
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HPLC of 3ch
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1H and 13C NMR of 3de
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HPLC of 3de
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1H and 13C NMR of 3ea
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HPLC of 3ea
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1H and 13C NMR of 3ed
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HPLC of 3ed
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1H and 13C NMR of 3fa
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HPLC of 3fa
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1H and 13C NMR of 3fd
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HPLC of 3fd
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1H and 13C NMR of 3fe
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HPLC of 3fe


