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I. General information. 

1H NMR spectra were recorded on commercial instruments (400 MHz). Chemical 

shifts were reported in ppm from tetramethylsilane with the solvent resonance as the 

internal standard (CDCl3, δ = 7.26; DMSO, δ = 2.49). Spectra were reported as 

follows: chemical shift (δ ppm), multiplicity (s = singlet, d = doublet, t = triplet, q = 

quartet, m = multiplet), coupling constants (Hz), integration and assignment. 13C 

NMR spectra were collected on commercial instruments (100 MHz) with complete 

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

with the solvent resonance as internal standard (CDCl3, δ = 77.0; DMSO, δ = 39.6). 

Enantiomeric excesses (ee) were determined by HPLC analysis using the 

corresponding commercial chiralpak column as stated in the experimental procedures 

at 25 oC. Optical rotations were reported as follows: [a]T 
D (c g/100 mL, in CH2Cl2). 

HRMS was recorded on a commercial apparatus (ESI Source). All reagents were 

obtained from commercial suppliers and used without further purification except as 

indicated below. All catalytic reactions were run in dried glassware. All the solvents 

were purified by usual methods before use. Chiral N,N′-dioxide ligands were prepared 

using literature method.1 
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II. Optimization of reaction conditions. 

Table S1: Optimization of different kinds of metals.  

 

Entry[a] Metal salt Yield[b] (%) dr[c] ee[c] (%) 

1 Mg(OTf)2 78 50:50 79 

2 Ni(OTf)2 87 85:15 46 

3 Sc(OTf)3 70 70:30 70 

4 Y(OTf)3 87 77:23 60 

5 Zn(BF4)2·6H2O 82 71:29 80 

6 Co(ClO4)2·6H2O 90 63:32 83 

7 Cu(OTf)2 71 72:28 74 

8 Mg(ClO4)2 82 68:32 80 

9 Co(BF4)2·6H2O 88 66:34 91 

10 CoF2 74 82:18 76 

11 Co(OAc)2 88 84:16 63 

12 Co3(PO4)2·8H2O 84 83:17 76 

[a] Unless otherwise noted, all reactions were carried out with Methyleneindolinone 1a (0.1mmol), 

nitrone 2a (0.11mmol), L-PrPr2/Metal salt (1:1, 10 mol%) in toluene (1.0 mL) under N2 at 30 °C for 

24 h. [b] Isolated yield. [c] Determined by chiral HPLC analysis. 
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Table S2: Optimization of the ligands. 

 

Entry[a] Ligand Yield[b] (%) dr[c] ee[c] (%) 

1 L-PiPr2 90 67:33 87 

2 L-PiPr3 94 56:44 67 

3 L-RaPr2 80 50:50 77 

4 L-RaEt2 95 72:28 83 

5 L-RaPr3 88 57:43 83 

6 L-PrPr3 91 64:36 79 

7 L-PrPh 86 80:20 63 

8 L-PrPr2 88 66:34 91 

9 L-PrAd 94 70:30 61 

[a] Unless otherwise noted, all reactions were carried out with Methyleneindolinone 1a (0.1 mmol), 

nitrone 2a (0.11mmol), ligand/Mg(OTf)2 (1:1, 10 mol%) in toluene (1.0 mL) under N2 at 30 °C for 

24 h. [b] Isolated yield. [c] Determined by chiral HPLC analysis. 
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Table S3: Optimization of solvents and temperature.  

 

Entry[a] Solvent T (oC) Yield[b] (%) dr[c] ee[c] (%) 

1 THF 30 56 70:30 67 

2 CH2Cl2 30 70 60:40 79 

4[d] EtOAc 0 97 96:4 98 

[a] Unless otherwise noted, all reactions were carried out with Methyleneindolinone 1a (0.1mmol), 

nitrone 2a (0.11mmol), L-PrPr2/Mg(OTf)2 (1:1, 10 mol%) in indicated solvent (1.0 mL) under N2 

at 30 °C for 24 h. [b] Isolated yield. [c] Determined by chiral HPLC analysis. [d] The reaction was 

performed at 0 °C for 72 h. 
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III. Synthesis of substrates.  

1. General procedure for preparation of Boc-protected methyleneindolinones.2 

 

Wittig reagent (1 mmol, 1 equiv) was added to a solution of the Boc-protected 

isatin (2 mmol, 2equiv) in CHCl3 (5 mL) in a 25 mL round bottom flask. The solution 

was stirred at room temperature for 30 min. Then, the mixture was purified by flash 

chromatography to afford the desired product (1a) in about 60% yield. 

2. General procedure for preparation of nitrones. 

All the nitrones were prepared according to the known procedure.3 

 

In brief, the nitrobenzene (11.6 g, 94.2 mmol), the benzaldehyde (10 g, 94.2 

mmol), NH4Cl (6.6g, 122.5 mmol), EtOH (100 mL) and water (100 mL) were added 

to a 500 mL round-bottom flask. The reaction mixture was cooled to 0 °C, and zinc 

(12.3g, 188.5mmol) was added slowly over 3 ~ 4 h. The suspension was then warmed 

to room temperature and stirred for 12 h. The reaction mixture was filtered through 

celite using DCM and dried by MgSO4. The resulting crude mixture was then 

concentrated and purified by either recrystallization or column chromatography 

affords the desired nitrone (2a) (15.2 g, 77.2 mmol, 82%) as a yellow solid. 

IV. General procedure of the catalytic reactions. 

A dry reaction tube was charged with substrate 1 (0.10 mmol), Co(BF4)2·6H2O 

(3.40 mg, 10 mol%) and the ligand L-PrPr2 (6.3 mg, 10 mol%) under N2. Then, 

EtOAc (1.0 mL) was added successively. The mixture was stirred at 30 oC for 0.5 h. 

Finally, the substrate 2 (0.11 mmol) was added one-pot and performed at 0 oC for 72 h. 

The residue was purified by flash chromatography on silica gel (1/10, ethyl 

acetate/petroleum ether) to afford the desired product. 
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V. Product characterization data. 

Di-tert-butyl-(3R,3’R,5’R)-2-oxo-2’,3’-diphenylspiro-[indoline-3,4’-isoxazoli-

dine]-1,5’-dicarboxylate (3a) 

Result: 97% yield, 98% ee; [α]25
D = −75.0 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 95/5, 1.0 

mL/min), tR(major) = 6.41 min, tR(minor) = 8.25 min; 1H NMR 

(400 MHz, CDCl3) δ 7.66 (d, J = 8.4 Hz, 1H), 7.57 (dd, J = 

7.6, 1.2 Hz, 1H), 7.29 – 7.21 (m, 4H), 7.20 – 6.97 (m, 8H), 

5.44 (s, 1H), 5.17 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 164.09, 151.29, 139.62, 135.50, 129.13, 128.94, 128.45, 

128.10, 126.60, 126.40, 124.33, 123.92, 122.72, 115.24, 114.26, 84.82, 83.20, 83.09, 

79.01, 66.47, 28.06, 27.15; ESI-HRMS calcd for [C32H34N2O6+Na+]: 565.2309, found 

565.2311. 
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1 6.410 99.34 

2 8.249 0.66 

Di-tert-butyl-(3R,3’R,5’R)-5-fluoro-2-oxo-2’,3’-diphenyl-spiro[indoline-3,4’-

isoxazolidine]-1,5’-dicarboxylate (3b) 

Result: 99% yield, 95% ee; [α]25
D = −65.0 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 10.57 min, tR(minor) = 8.34 min; 1H NMR 

(400 MHz, CDCl3) δ 7.66 (dd, J = 9.2, 4.4 Hz, 1H), 7.34 (dd, 

J = 7.6, 2.8 Hz, 1H), 7.27 (d, J = 2.0 Hz, 1H), 7.26 – 7.22 

(m, 3H), 7.19 – 7.10 (m, 3H), 7.07 – 6.99 (m, 3H), 6.87 (td, 

J = 9.2, 2.8 Hz, 1H), 5.43 (s, 1H), 5.17 (s, 1H), 1.63 (s, 9H), 1.06 (s, 9H); 13C NMR 

(100 MHz, CDCl3) δ 171.32, 163.85, 159.47 (d, J = 243.2 Hz), 151.02, 148.75, 

135.68, 135.65, 135.06, 128.98, 128.64, 128.33, 126.28, 125.778 (d, J = 8.9 Hz), 

122.95, 115.82, 115.60, 115.53, 115.38, 114.118 (d, J = 25.0 Hz), 85.06, 83.40, 82.85, 

78.83, 77.25, 66.56, 66.54, 28.05, 27.21; ESI-HRMS calcd for [C32H33FN2O6+Na+]: 

583.2215, found 583.2229. 
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 Retention Time % Area 

1 8.339 2.46 

2 10.570 97.54 

Di-tert-butyl-(3R,3’R,5’R)-5-chloro-2-oxo-2’,3’-di-phenyl-spiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3c) 

Result: 95% yield, 91% ee; [α]25
D = −91.0 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 8.17 min, tR(minor) = 6.32 min; 1H NMR 

(400 MHz, CDCl3) δ 7.64 – 7.58 (m, 2H), 7.24 (ddd, J = 

7.6, 3.6, 1.6 Hz, 4H), 7.19 – 7.11 (m, 4H), 7.07 – 6.99 (m, 

3H), 5.42 (s, 1H), 5.17 (s, 1H), 1.63 (s, 9H), 1.06 (s, 9H); 
13C NMR (100 MHz, CDCl3) δ 171.07, 163.88, 150.96, 138.15, 134.99, 129.93, 

129.13, 128.98, 128.63, 128.39, 126.60, 126.29, 125.72, 122.99, 115.50, 115.43, 

85.22, 83.46, 82.86, 78.85, 66.41, 28.08, 28.04, 27.22; ESI-HRMS calcd for 

[C32H33
34.9694Cl-N2O6+Na+]: 599.1919, found 599.1926, ESI-HRMS calcd for 

[C32H33
36.9665ClN2O6-+Na+]: 601.1890, found 601.1884. 
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 Retention Time % Area 

1 6.319 4.48 

2 8.168 95.52 

Di-tert-butyl-(3R,3’R,5’R)-6-chloro-2-oxo-2’,3’-diphenyl-spiro[indoline-3,4’-

isoxazolidine]-1,5’-dicarboxylate (3d)  

Result: 86% yield, 95% ee; [α]25
D = −67.0 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 5.83 min, tR(minor) = 7.92 min; 1H NMR 

(400 MHz, CDCl3) δ 7.76 (d, J = 2.0 Hz, 1H), 7.50 (d, J = 

8.0 Hz, 1H), 7.28 (q, J = 2.4, 2.0 Hz, 1H), 7.26 – 7.20 (m, 

3H), 7.18 – 7.11 (m, 3H), 7.06 – 6.98 (m, 4H), 5.42 (s, 1H), 

5.15 (s, 1H), 1.64 (s, 9H), 1.06 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 163.89, 151.08, 

140.53, 135.18, 135.05, 128.98, 128.67, 128.37, 127.43, 126.28, 124.38, 122.89, 

122.37, 115.27, 115.08, 85.40, 83.45, 82.98, 78.83, 77.25, 66.23, 28.01, 27.22; ESI-

HRMS calcd for [C32H33
34.9694 Cl-N2O6 +Na+]: 599.1919, found 599.1926; ESI-

HRMS calcd for [C32H33
36.9665 Cl-N2O6 +Na+]: 601.1890, found 601.1884. 
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1 5.834 97.46 

2 7.918 2.54 

Di-tert-butyl-(3R,3’R,5’R)-6-bromo-2-oxo-2’,3’-di-phenylspiro[indoline-3,4'-

isoxazolidine]-1,5'-di-carboxylate (3e) 

Result: 88% yield, 93% ee; [α]25
D = −65.2 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 8.85 min, tR(minor) = 10.67 min; 1H NMR 

(400 MHz, CDCl3) δ 7.92 (d, J = 1.6 Hz, 1H), 7.45 (d, J = 

8.0 Hz, 1H), 7.26 – 7.11 (m, 8H), 7.07 – 6.98 (m, 3H), 5.42 

(s, 1H), 5.15 (s, 1H), 1.63 (s, 9H), 1.06 (s, 9H); 13C NMR 

(100 MHz, CDCl3) δ 171.19, 163.87, 151.06, 135.14, 128.98, 128.68, 128.39, 127.73, 

127.31, 126.29, 122.98, 122.91, 117.83, 115.30, 85.40, 83.47, 82.94, 78.78, 66.29, 

28.01, 27.22; ESI-HRMS calcd for [C32H33
78.9189 BrN2O6+Na+]: 643.1414, found 

643.1420; ESI-HRMS calcd for [C32H33
80.9168BrN2O6+Na+]: 645.1394, found 

645.1396. 
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2 10.674 3.43 

Di-tert-butyl-(3R,3’R,5’R)-5-iodo-2-oxo-2’,3’-diphenyl-spiro[indoline-3,4’-

isoxazolidine]-1,5’-dicarboxylate (3f) 

Result: 91% yield, 90% ee; [α]25
D = -51.7 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) =  8.86 min, tR(minor) =  6.66 min; 1H NMR 

(400 MHz, CDCl3) δ 7.62 (dd, J = 12.0, 6.8 Hz, 1H), 7.46 

(dd, J = 9.2, 8.0 Hz, 1H), 7.32 – 7.26 (m, 1H), 7.25 – 7.11 

(m, 7H), 7.02 (dd, J = 8.4, 7.2 Hz, 3H), 5.41 (s, 1H), 5.15 (s, 

1H), 1.63 (s, 9H), 1.09 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 170.90, 163.77, 

150.87, 148.46, 134.90, 129.01, 128.78, 128.51, 126.18, 123.07, 119.78, 115.83, 

115.62, 115.41, 105.24, 104.99, 85.56, 83.54, 82.73, 78.68, 66.26, 28.04, 28.00, 27.31; 

ESI-HRMS calcd for [C32H33IN2O6+Na+]: 691.1276, found 691.1280. 
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Di-tert-butyl-(3R,3’R,5’R)-5-methyl-2-oxo-2’,3’-di-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3g) 

Result: 99% yield, 93% ee; [α]25
D = −81.3 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 13.46 min, tR(minor) = 10.15 

min; 1H NMR (400 MHz, CDCl3) δ 7.53 (d, J = 8.4 Hz, 

1H), 7.37 (d, J = 2.0 Hz, 1H), 7.31 – 7.26 (m, 1H), 7.24 

(dt, J = 7.2, 2.0 Hz, 3H), 7.15 – 7.07 (m, 3H), 7.07 – 6.92 

(m, 4H), 5.43 (s, 1H), 5.16 (s, 1H), 2.22 (s, 3H), 1.63 (s, 9H), 1.01 (s, 9H); 13C NMR 

(100 MHz, CDCl3) δ 172.02, 164.15, 151.34, 148.88, 137.26, 135.61, 134.05, 129.75, 

129.46, 129.01, 128.93, 128.36, 128.06, 127.00, 126.42, 123.84, 122.66, 115.17, 

114.03, 84.62, 83.14, 79.03, 77.26, 66.50, 28.07, 27.12, 25.38, 20.86; ESI-HRMS 

calcd for [C33H36N2O6+Na+]: 579.2466, found 579.2471. 
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Di-tert-butyl-(3R,3’R,5’R)-5-methoxy-2-oxo-2’,3’-di-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3h) 

Result: 97% yield, 95% ee; [α]25
D = −83.7 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(minor) = 10.16 min， tR(major) = 

12.77 min; 1H NMR (400 MHz, CDCl3) δ 7.58 (d, J = 

8.8 Hz, 1H), 7.32 – 7.20 (m, 4H), 7.18 – 6.96 (m, 7H), 

6.69 (dd, J = 8.8, 2.8 Hz, 1H), 5.45 (s, 1H), 5.16 (s, 1H), 

3.71 (s, 3H), 1.63 (s, 9H), 1.04 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 171.97, 164.01, 

156.60, 151.28, 135.64, 133.09, 128.97, 128.47, 128.13, 126.36, 125.08, 122.71, 

115.43, 115.29, 115.10, 111.67, 84.62, 83.22, 83.18, 79.08, 66.85, 55.95, 28.07, 27.18; 

ESI-HRMS calcd for [C33H36N2O7+Na+]: 595.2415, found 595.2425. 
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Di-tert-butyl-(3R,3’R,5’R)-5,6-difluoro-2-oxo-2’,3’-di-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3i) 

Result: 85% yield, 90% ee; [α]25
D = -46.0 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 95/5, 1.0 

mL/min), tR(minor) = 6.87 min, tR(major) = 8.62 min; 1H NMR 

(400 MHz, CDCl3) δ 7.60 (dd, J = 12.0, 6.8 Hz, 1H), 7.46 

(dd, J = 9.2, 8.0 Hz, 1H), 7.32 – 7.26 (m, 1H), 7.25 – 7.11 

(m, 6H), 7.02, 5.41 (s, 1H), 5.15 (s, 1H), 1.63 (s, 9H), 1.09 

(s, 9H); 13C NMR (100 MHz, CDCl3) δ 170.90, 163.77, 150.87, 148.46, 134.90, 

129.01, 128.78, 126.18, 123.07, 119.78, 115.83 (d, J = 20.6 Hz), 115.62, 115.41, 

105.24 (d, J = 25.1 Hz), 104.99, 85.56, 83.54, 82.73, 78.68, 66.26, 28.04, 28.00, 

27.31; ESI-HRMS calcd for [C32H32F2N2O6+Na+]: 601.2121, found 601.2123. 
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1-(tert-butyl)-5’-methyl-(3R,3’R,5’R)-2-oxo-2’,3’-di-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3j) 

Result: 86% yield, 91% ee; [α]19
D = −51.3 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 98/2, 1.0 

mL/min), tR(major) = 22.11 min, tR(minor) = 14.91 min; 1H NMR 

(400 MHz, CDCl3) δ 7.63 – 7.55 (m, 2H), 7.29 – 7.20 (m, 

5H), 7.20 – 7.13 (m, 2H), 7.12 – 7.00 (m, 5H), 5.42 (s, 1H), 

5.32 (s, 1H), 3.37 (s, 3H), 1.65 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 166.08, 150.87, 139.36, 134.93, 129.31, 128.98, 128.41, 128.24, 126.46, 

126.33, 124.26, 123.37, 123.17, 115.81, 114.45, 84.90, 82.98, 78.68, 66.69, 52.24, 

28.07; ESI-HRMS calcd for [C29H28N2O6+Na+]: 523.1840, found 523.1848. 
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1-(tert-butyl)-5’-isopropyl-(3R,3’R,5’R)-2-oxo-2’,3’-di-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3k) 

Result: 96% yield, 96% ee; [α]19
D = −63.7 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 14.74 min, tR(minor) = 13.28 min; 1H 

NMR (400 MHz, CDCl3) δ 7.63 – 7.55 (m, 2H), 7.27 – 7.22 

(m, 4H), 7.18 – 7.09 (m, 4H), 7.08 – 6.98 (m, 4H), 5.45 (s, 

1H), 5.23 (s, 1H), 4.69 (p, J = 6.4 Hz, 1H), 1.65 (s, 9H), 

1.03 (d, J = 6.4 Hz, 3H), 0.61 (d, J = 6.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 

164.72, 151.20, 139.58, 135.30, 129.22, 128.96, 128.45, 128.15, 126.58, 126.43, 

124.29, 123.46, 122.87, 115.38, 114.36, 84.85, 82.95, 78.83, 69.51, 66.53, 53.46, 

28.08, 21.40, 20.62; ESI-HRMS calcd for [C31H32N2O6+Na+]: 551.2153, found 

551.2162. 
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Di-tert-butyl-(3R,3'R,5'R)-3'-(4-fluorophenyl)-2-oxo-2'-phenylspiro[indoline-3,4'-

isoxazolidine]-1,5'-di-carboxylate (3l) 

Result: 95% yield, 97% ee; [α]19
D = -48.2 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 

95/5, 1.0 mL/min), tR(major) = 17.71 min, tR(minor) = 

14.65 min; 1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 

8.0 Hz, 1H), 7.57 (dd, J = 7.6, 1.2 Hz, 1H), 7.28 (s, 1H), 

7.25 – 7.16 (m, 4H), 7.08 – 6.99 (m, 4H), 6.82 (t, J = 8.4 

Hz, 2H), 5.40 (s, 1H), 5.17 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 171.68, 164.00, 162.32, 151.05, 148.72, 139.61, 131.194 (d, J = 3.3 Hz), 

129.32, 128.99, 128.17 (d, J = 8.1 Hz), 126.52, 124.46, 123.73, 122.97, 115.58, 

115.37, 114.38, 84.97, 83.28, 83.03, 78.39, 66.40, 28.05, 27.14; ESI-HRMS calcd for 

[C32H33FN2O6-+Na+]: 583.2215, found: 583.2221. 
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Di-tert-butyl-(3R,3’R,5’R)-3’-(4-chlorophenyl)-2-oxo-2’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-di-carboxylate (3m) 

Result: 83% yield, 98% ee; [α]25
D = −50.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 8.71 min, tR(minor) = 5.64 

min; 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J = 8.0 Hz, 

1H), 7.56 (dd, J = 7.6, 1.2 Hz, 1H), 7.32 – 7.22 (m, 3H), 

7.20 (d, J = 8.4 Hz, 3H), 7.14 – 6.99 (m, 5H), 5.39 (s, 

1H), 5.16 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 171.60, 

163.91, 150.99, 148.70, 139.62, 134.07, 133.90, 129.42, 129.01, 128.72, 127.86, 

126.48, 124.54, 123.59, 123.00, 115.32, 114.45, 85.01, 83.32, 83.11, 78.35, 66.30, 

28.06, 27.14; ESI-HRMS calcd for [C32H33
34.9694ClN2O6+Na+]: 599.1919, found 

599.1924; ESI-HRMS calcd for [C32H33
36.9665ClN2O6+Na+]: 601.1890, found 

601.1923. 
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Di-tert-butyl-(3R,3’R,5’R)-3'-(3-bromophenyl)-2-oxo-2’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-di-carboxylate (3n) 

Result: 76% yield, 99% ee; [α]25
D = −44.7 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 9.29 min, tR(minor) = 13.99 min; 1H NMR 

(400 MHz, CDCl3) δ 7.70 (d, J = 8.4 Hz, 1H), 7.54 (dd, J 

= 7.6, 1.2 Hz, 1H), 7.48 (d, J = 2.0 Hz, 1H), 7.31 – 7.24 (m, 

2H), 7.20 (td, J = 8.0, 1.2 Hz, 2H), 7.14 – 6.95 (m, 6H), 

5.38 (s, 1H), 5.16 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 

163.85, 150.97, 139.61, 137.96, 131.30, 130.02, 129.51, 129.42, 129.06, 126.44, 

124.94, 124.48, 123.53, 122.98, 122.69, 115.16, 114.39, 85.01, 83.36, 83.10, 78.37, 

66.43, 28.05, 27.14; ESI-HRMS calcd for [C31H25NO6+Na+]: 530.1580, found 

530.1588. 
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Di-tert-butyl-(3R,3’R,5’R)-3'-(4-iodophenyl)-2-oxo-2’-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3o) 

Result: 73% yield, 93% ee; [α]19
D = −37.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 5.68 min, tR(minor) = 7.52 

min; 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.0 Hz, 

1H), 7.60 – 7.53 (m, 1H), 7.49 – 7.42 (m, 2H), 7.28 (d, J 

= 2.4 Hz, 1H), 7.26 – 7.18 (m, 2H), 7.08 – 6.97 (m, 6H), 

5.36 (s, 1H), 5.15 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 

171.58, 163.88, 150.98, 139.62, 137.59, 135.32, 129.45, 129.02, 128.39, 126.46, 

124.57, 123.54, 123.00, 115.29, 114.49, 93.93, 85.03, 83.33, 83.15, 78.45, 66.19, 

53.46, 28.10, 28.06, 27.14; ESI-HRMS calcd for [C32H33IN2O6+Na+]: 691.1276, 

found 691.1286. 
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Di-tert-butyl-(3R,3’R,5’R)-3'-(4-cyanophenyl)-2-oxo-2’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-dicarboxylate (3p) 

Result: 75% yield, 95% ee; [α]25
D = −36.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

90/10, 1.0 mL/min); tR(major) = 11.22 min, tR(minor) = 16.71 

min; 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.0 Hz, 

1H), 7.50 – 7.42 (m, 3H), 7.38 (d, J = 8.4 Hz, 2H), 7.32 – 

7.27 (m, 2H), 7.21 (td, J = 8.0, 1.2 Hz, 1H), 7.07 – 6.96 

(m, 4H), 5.46 (s, 1H), 5.16 (s, 1H), 1.65 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 163.59, 150.68, 148.60, 141.28, 139.59, 132.37, 129.67, 129.18, 127.15, 

126.28, 124.63, 123.20, 118.31, 114.99, 114.56, 112.10, 85.27, 83.54, 83.37, 78.45, 

77.24, 66.39, 28.05, 27.13; ESI-HRMS calcd for [C33H33N3O6+Na+]: 590.2262, found 

590.2271. 
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Di-tert-butyl-(3R,3’R,5’R)-2-oxo-2’-phenyl-3’-(4-(trifluoromethyl)phenyl)-spiro-

[indoline-3,4'-isoxazolidine]-1,5'-dicarboxylate (3q) 

Result: 78% yield, 91% ee; [α]25
D = −61.3 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-

PrOH 90/10, 1.0 mL/min), tR(major) = 7.36 min, tR(minor) 

= 6.65 min; 1H NMR (400 MHz, CDCl3) δ 7.69 (d, J 

= 8.4 Hz, 1H), 7.52 (dd, J = 7.6, 1.2 Hz, 1H), 7.39 (s, 

4H), 7.27 (dd, J = 6.4, 2.4 Hz, 3H), 7.19 (td, J = 8.0, 

1.2 Hz, 1H), 7.06 – 6.98 (m, 3H), 5.48 (s, 1H), 5.17 (s, 1H), 1.65 (s, 9H), 1.01 (s, 9H); 
13C NMR (100 MHz, CDCl3) δ 163.74, 150.90, 139.84, 129.51, 129.10, 126.84, 

126.36, 125.50 (d, J = 3.7 Hz), 124.57, 123.38, 123.05, 115.10, 114.50, 85.12, 83.42, 

83.32 (d, J = 0.6 Hz), 78.49, 66.38, 28.10, 28.05, 27.14; ESI-HRMS calcd for 

[C33H33F3N2O6+Na+]: 633.2183, found 633.2184. 
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Di-tert-butyl-(3R,3’S,5’R)-3’-(2,3-dichlorophenyl)-2-oxo-2’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-di-carboxylate (3r) 

Result: 82% yield, 96% ee; [α]25
D = −21.7 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 90/10, 1.0 

mL/min), tR(major) = 5.37 min, tR(minor) = 10.14 min; 1H NMR 

(400 MHz, CDCl3) δ 7.75 – 7.68 (m, 1H), 7.55 (dd, J = 7.6, 

1.2 Hz, 1H), 7.43 (d, J = 2.0 Hz, 1H), 7.29 (dd, J = 7.2, 1.6 

Hz, 2H), 7.25 – 7.17 (m, 2H), 7.12 – 6.99 (m, 5H), 5.35 (s, 

1H), 5.15 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 171.44, 

163.71, 150.75, 139.62, 135.96, 132.83, 132.20, 130.53, 129.65, 129.12, 128.52, 

126.35, 125.70, 124.65, 123.29, 123.20, 115.24, 114.57, 85.16, 83.45, 83.16, 77.87, 

77.24, 66.26, 28.04, 27.14; ESI-HRMS calcd for [C32H32
34.9694 Cl2N2O6+Na+]: 

633.1530, found 633.1539; ESI-HRMS calcd for [C32H32
36.9665 Cl2N2O6+Na+]: 

635.1500, found 635.1530. 

A
U

0.00

0.10

Minutes

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00

4
.6

4
4

5
.3

6
9

7
.0

8
2

1
0
.1

3
4

 

 Retention Time % Area 

1 4.644 41.76 

2 5.369 8.78 

3 7.082 41.00 

4 10.134 8.46 

 

A
U

0.00

1.00

Minutes

1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00

5
.3

6
6

1
0
.1

3
5

 

 Retention Time % Area 

1 5.366 98.24 

2 10.135 1.76 



S25 

 

 

Di-tert-butyl-(3R,3’R,5’R)-2-oxo-2’-phenyl-3’-(p-tolyl)spiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3s) 

Result: 88% yield, 99% ee; [α]19
D = −50.3 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 13.27 min, tR(minor) = 16.30 

min; 1H NMR (400 MHz, CDCl3) δ 7.71 – 7.65 (m, 1H), 

7.61 (dd, J = 7.6, 1.2 Hz, 1H), 7.25 – 7.10 (m, 5H), 7.08 

– 6.96 (m, 4H), 6.91 (d, J = 8.0 Hz, 2H), 5.40 (s, 1H), 

5.16 (s, 1H), 2.18 (s, 3H), 1.64 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 

164.17, 151.35, 139.65, 137.76, 132.29, 129.15, 129.09, 128.88, 126.64, 126.37, 

124.36, 124.01, 122.69, 115.37, 114.26, 84.77, 83.15, 83.00, 78.86, 66.37, 28.07, 

27.14, 21.07; ESI-HRMS calcd for [C33H36N2O6+Na+]: 579.2466, found 579.2467. 
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Di-tert-butyl-(3R,3’R,5’R)-3’-(4-methoxyphenyl)-2-oxo-2’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-dicarboxylate (3t) 

Result: 74% yield, 94% ee; [α]19
D = −63.6 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 6.18 min, tR(minor) = 4.80 min; 
1H NMR (400 MHz, CDCl3) δ 7.68 (dd, J = 8.0, 0.8 Hz, 

1H), 7.62 (dd, J = 7.6, 1.2 Hz, 1H), 7.25 – 7.13 (m, 5H), 

7.09 – 6.96 (m, 4H), 6.64 (d, J = 8.8 Hz, 2H), 5.37 (s, 1H), 5.17 (s, 1H), 3.67 (s, 3H), 

1.63 (s, 9H), 1.01 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 171.78, 164.22, 159.22, 

151.30, 148.82, 139.64, 129.14, 128.88, 127.76, 127.15, 126.63, 124.39, 124.01, 

122.79, 115.54, 114.31, 113.80, 84.78, 83.13, 82.90, 78.66, 66.37, 55.08, 28.06, 27.14; 

ESI-HRMS calcd for [C33H36N2O7+Na+]: 595.2415, found 595.2418. 
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Di-tert-butyl-(3R,3’R,5’R)-3’-(naphthalen-2-yl)-2-oxo-2’-phenylspiro[indoline-

3,4'-isoxazolidine]-1,5’-dicarboxylate (3u) 

Result: 90% yield, 98% ee; [α]25
D = −42.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel ID, n-hexane/i-PrOH 

95/5, 1.0 mL/min), tR(major) = 16.27 min, tR(minor) = 24.72 

min; 1H NMR (400 MHz, CDCl3) δ 7.89 – 7.85 (s, 1H), 

7.74 – 7.55 (m, 6H), 7.43 – 7.36 (m, 2H), 7.27 – 7.21 (m, 

2H), 7.12 – 7.04 (m, 3H), 6.98 (dtd, J = 13.2, 7.6, 1.2 Hz, 

2H), 5.60 (s, 1H), 5.23 (s, 1H), 1.63 (s, 9H), 1.02 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 164.05, 151.35, 139.64, 133.08, 133.05, 129.21, 128.99, 128.33, 128.08, 

127.59, 126.58, 126.22, 126.15, 125.97, 124.40, 124.01, 123.83, 122.78, 115.26, 

114.34, 84.89, 79.25, 66.48, 28.08, 27.17; ESI-HRMS calcd for [C36H36N2O6+Na+]: 
615.2466, found 615.2473. 
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Di-tert-butyl-(3R,3’R,5’R)-3’-(benzo[d][1,3]dioxol-5-yl)-2-oxo-2’-phenylspiro-

[indoline-3,4’-isoxazolidine]-1,5’-dicarboxylate (3v) 

Result: 87% yield, 99% ee; [α]25
D = −50.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 7.13 min, tR(minor) = 14.18 

min; 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.4 Hz, 

1H), 7.62 (d, J = 7.6 Hz, 1H), 7.29 – 7.18 (m, 3H), 7.12 

– 6.99 (m, 4H), 6.79 – 6.71 (m, 2H), 6.56 (dd, J = 8.0, 

2.0 Hz, 1H), 5.82 (s, 2H), 5.34 (s, 1H), 5.15 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 171.70, 164.08, 151.19, 147.72, 147.29, 139.69, 129.23, 

129.08, 128.91, 126.60, 124.46, 123.85, 122.84, 119.95, 115.43, 114.37, 108.22, 

107.11, 101.04, 84.85, 83.20, 82.97, 78.76, 66.36, 28.06, 27.14; ESI-HRMS calcd for 

[C33H34N2O8+Na+]: 609.2207, found 609.2248. 
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Di-tert-butyl-(3R,3’S,5’R)-3’-(furan-2-yl)-2-oxo-2’-phenylspiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3w) 

Result: 72% yield, 95% ee; [α]25
D = −101.3 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 15.21 min, tR(minor) = 9.58 

min; 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.0 Hz, 

1H), 7.68 (d, J = 7.6 Hz, 1H), 7.34 – 7.23 (m, 4H), 7.19 – 

7.10 (m, 4H), 7.05 (t, J = 7.6 Hz, 1H), 5.98 (s, 1H), 5.23 (s, 

1H), 5.14 (s, 1H), 1.64 (s, 9H)，1.02 (s, 9H); 13C NMR 

(100 MHz, CDCl3) δ 171.47, 150.95, 143.58, 141.06, 139.86, 129.38, 128.91, 126.58, 

124.60, 124.21, 123.57, 120.42, 116.40, 114.44, 108.73, 84.89, 83.15, 82.63, 72.84, 

65.36, 28.05, 27.15. ESI-HRMS calcd for [C30H32N2O7+Na+]: 555.2102, found 

555.2112. 
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Di-tert-butyl-(3R,3’R,5’R)-3’-cyclohexyl-2-oxo-2’-(p-tolyl)spiro[indoline-3,4’-

isoxazolidine]-1,5’-dicarboxylate (3x) 

Result: 98% yield, 92% ee; [α]25
D = −38.7 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 90/10, 1.0 

mL/min),tR(major) = 9.14 min, tR(minor) = 13.17 min; 1H 

NMR (400 MHz, CDCl3) δ 7.94 (d, J = 8.8 Hz 1H), 7.69 

(dd, J = 7.6, 1.2 Hz, 1H), 7.40 (d, J = 1.2 Hz, 1H), 7.35-

7.31 (m, 3H), 7.28 – 7.19 (m, 2H), 7.03 (s, 1H), , 4.73 (s, 

1H), 4.09 (s, 1H), 1.97 (d, J = 12.0 Hz, 1H), 1.65 (d, J = 2.0 Hz, 3H), 1.61 (s, 9H), 

1.59 (s, 4H), 1.57 (s, 1H), 1.52 (s, 1H), 0.98 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 

173.15, 163.76, 140.22, 129.35, 129.05, 125.95, 124.80, 124.43, 122.65, 115.65, 

114.72, 85.27, 84.68, 82.97, 79.94, 64.80, 64.44, 60.41, 53.43, 40.54, 32.28, 29.10, 

29.06, 28.04, 27.12, 26.21, 26.13, 25.61, 25.36, 22.62, 20.45, 14.33, 14.20, 11.44; 

ESI-HRMS calcd for [C32H40N2O6+Na+]: 571.2779, found 571.2784. 
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Di-tert-butyl-(3R,3’R,5’R)-2’-(4-fluorophenyl)-2-oxo-3’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-di-carboxylate (3y) 

Result: 75% yield, 97% ee; [α]25
D = −81.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

95/5, 1.0 mL/min), tR(major) = 7.28 min, tR(minor) = 8.14 min;  
1H NMR (400 MHz, CDCl3) δ 7.68 – 7.64 (s, 1H), 7.61 

(dd, J = 7.6, 1.6 Hz, 1H), 7.24 – 7.21 (m, 2H), 7.17 (dd, J 

= 8.0, 1.2 Hz, 1H), 7.12 – 7.08 (m, 3H), 7.07 – 7.02 (m, 

3H), 6.98 – 6.91 (m, 2H), 5.35 (s, 1H), 5.20 (s, 1H), 1.63 (s, 9H), 1.01 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 171.73, 164.19, 160.29, 157.88, 148.75, 147.15, 139.62, 

134.75, 129.22, 128.46, 128.28, 126.58 (d, J = 3.8 Hz), 125.78, 124.36, 123.76, 

119.32, 117.62 (d, J = 7.8 Hz), 115.54, 115.25, 114.31, 84.88, 83.24, 82.81, 79.19, 

71.74, 66.43, 65.68, 28.10, 28.05, 27.14 ; ESI-HRMS calcd for [C32H33FN2O6 +Na+]: 
583.2215, found 583.2218. 
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3 7.278 83.89 

4 8.138 1.27 

Di-tert-butyl-(3R,3’R,5’R)-2’-(3-chlorophenyl)-2-oxo-3’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-di-carboxylate (3z) 

Result: 96% yield, 99% ee; [α]25
D = −67.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IC, n-hexane/i-PrOH 

95/5, 1.0 mL/min), tR(major) = 10.76 min, tR(minor) = 7.65 

min; 1H NMR (400 MHz, CDCl3) δ 7.68 (d, J = 8.0 Hz, 

1H), 7.49 (dd, J = 7.6, 1.2 Hz, 1H), 7.25 – 7.20 (m, 2H), 

7.13 (m, 6H), 7.03 – 6.95 (m, 2H), 6.80 (ddd, J = 8.4, 2.4, 

0.8 Hz, 1H), 5.41 (s, 1H), 5.14 (s, 1H), 1.64 (s, 9H), 1.01 (s, 9H); 13C NMR (100 

MHz, CDCl3) δ 163.72, 152.54, 139.64, 135.16, 134.85, 130.04, 129.26, 128.59, 

128.28, 126.50, 126.23, 124.37, 123.66, 122.58, 115.08, 114.33, 112.98, 84.95, 83.43, 

83.31, 79.03, 66.43, 28.05, 27.13; ESI-HRMS calcd for [C32H33
34.9694ClN2O6+Na+]: 

599.1919, found 599.1929; ESI-HRMS calcd for [C32H33
36.9665ClN2O6+Na+]: 

601.1890, found 601.1913. 
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 Retention Time % Area 

1 7.648 0.25 

2 10.757 99.75 

Di-tert-butyl-(3R,3’R,5’R)-2’-(4-chlorophenyl)-2-oxo-3’-phenylspiro[indoline-

3,4’-isoxazolidine]-1,5’-dicarboxylate (3aa) 

Result: 95% yield, 91% ee; [α]21
D = −66.3 (c 0.10, CH2Cl2); 

HPLC (Daicel chiralcel IE, n-hexane/i-PrOH 95/5, 1.0 

mL/min), tR(major) = 21.83 min, tR(minor) = 14.46 min; 1H 

NMR (400 MHz, CDCl3) δ 7.59 (d, J = 8.0 Hz, 1H), 7.47 

(dd, J = 7.6, 1.2 Hz, 1H), 7.16 – 7.09 (m, 5H), 7.03 (t, J = 

7.2 Hz, 3H), 6.98 – 6.87 (m, 3H), 5.29 (s, 1H), 5.08 (s, 1H), 

1.56 (s, 9H), 0.93 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 171.67, 163.92, 149.80, 

148.75, 139.63, 134.98, 129.25, 128.90, 128.54, 128.29, 127.92, 126.53, 126.36, 

124.37, 123.67, 116.65, 114.32, 84.93, 83.37, 83.05, 79.01, 66.40, 28.05, 27.13; ESI-

HRMS calcd for [C32H33
34.9694ClN2O6+Na+]: 599.1919, found 599.1921; ESI-HRMS 

calcd for [C32H33
36.9665ClN2O6+Na+]: 601.1890, found 601.1910. 
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Di-tert-butyl-(3R,3’R,5’R)-2-oxo-3’-phenyl-2’-(p-tolyl)spiro[indoline-3,4’-

isoxazolidine]-1,5’-di-carboxylate (3ab) 

Result: 85% yield, 91% ee; [α]19
D = −46.3 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IA, n-hexane/i-PrOH 

95/5, 1.0 mL/min), tR(major) = 7.90 min, tR(minor) = 13.41 

min; 1H NMR (400 MHz, CDCl3) δ 7.66 – 7.59 (m, 2H), 

7.25 – 7.21 (m, 2H), 7.16 (td, J = 8.0, 1.2 Hz, 1H), 7.12 – 

7.00 (m, 6H), 6.97 (d, J = 8.4 Hz, 2H), 5.39 (s, 1H), 5.19 

(s, 1H), 2.27 (s, 3H), 1.63 (s, 9H), 1.00 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 

164.33, 148.70, 139.60, 135.28, 132.51, 129.43, 129.09, 128.36, 128.06, 126.65, 

126.54, 124.31, 123.97, 115.92, 114.23, 84.78, 83.10, 82.86, 78.91, 66.43, 28.10, 

28.06, 27.14, 20.64; ESI-HRMS calcd for [C33H36N2O6+Na+]: 579.2466, found 

579.2473. 
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Di-tert-butyl-(3R,3’R,5’R)-2’-methyl-2-oxo-3’-phenyl-spiro[indoline-3,4’-

isoxazolidine]-1,5’-dicarboxylate (3ac) 

Result: 45% yield, 95% ee; [α]25
D = −22.0 (c 0.10, 

CH2Cl2); HPLC (Daicel chiralcel IC, n-hexane/i-PrOH 

90/10, 1.0 mL/min), tR(major) = 12.74 min, tR(minor) = 14.74 

min; 1H NMR (400 MHz, CDCl3) δ 7.76 (dt, J = 7.5, 1.6 

Hz, 1H), 7.57 (d, J = 8.2 Hz, 1H), 7.17 (tt, J = 7.9, 1.5 Hz, 

1H), 7.14 – 6.99 (m, 6H), 5.20 (d, J = 1.5 Hz, 1H), 4.52 (s, 1H), 2.89 (d, J = 1.5 Hz, 

3H), 1.61(s, 9H), 0.95 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.10, 139.56, 128.97, 

128.36, 128.10, 127.49, 126.95 , 124.15 , 114.20 , 84.65 , 82.39 , 81.52 , 80.48 , 

65.75 , 44.43 , 28.10 , 28.04 , 27.13. ESI-HRMS calcd for [C27H32N2O6+Na+]: 
503.2153, found 503.2147. 
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VI. Crystal data of compound 3a. 

 

Datablock: 

Empirical formula C32H34N2O6  

Formula weight 542.61 

Temperature 293K 

Crystal system monoclinic 

Unit cell dimensions a = 10.21904(12) Å, b = 11.88874(13) Å,  

c = 24.5399(3) Å, α = 90° β= 90° γ= 90° 

Cell Volume 2981.39(6) 

Z 4 

F(000) 1152 

CCDC deposition number 1509652 
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VIII. Copies of CD Spectra and their Absolute Configurations 
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IX. Copies of NMR spectra for the reaction products. 
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