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General Information 

General experimental: All reactions were carried out under an atmosphere of argon using 

oven-dried glassware. Solvents were dried and degassed by standard methods. And alkenes used 

in the reaction were obtained from commercial sources and used without further purification. 

Flash column chromatography was performed using silica gel (300-400 mesh). Analytical 

thin-layer chromatography was performed using glass plates pre-coated with 200-300 mesh silica 

gel impregnated with a fluorescent indicator (254 nm). NMR spectra were recorded in CDCl3 on a 

Varian Inova-400 NMR spectrometer (400 MHz); chemical shifts were reported in ppm with the 

solvent or internal TMS signals as reference, and coupling constants (J) were given in Hertz. The 

peak information was described as: br = broad, s = singlet, d = doublet, t = triplet, q = quartet, m = 

multiplet, comp = composite. High-resolution mass spectra (HRMS) were recorded on a 

commercial apparatus (ESI Source). The characteristic data of 3b-3d are consistent with the 

reported reference.1 The dirhodium carboxylates catalysts are prepared according to the 

literature.2 

General Procedure for the Catalytic Asymmetric Cyclopropanation 

Method A: Rh2(S-NTTL)4 (0.001 mmol, 1.4 mg), alkenes (0.6 mmol or 1.0 mmol for alkyl 

alkenes) and DCE (1.0 mL) were added to a oven-dried flask containing a magnetic stirring bar 

under Ar. The reaction mixture was heated to 40 °C, and diazooxindole (0.2 mmol) in DCE (1.0 

mL) was added slowly in 1 h via a syringe pump. After being stirred for another 2 h, the solvent 

was removed under reduced pressure (the diastereoselectivity was determined by 1H NMR of the 

crude reaction mixture), and the resulting residue was purified by column chromatography on 

silica gel to give the pure products. The enantiomeric excesses of the products were determined by 

chiral HPLC analysis. 

Method B: Rh2(S-TBPTTL)4 (0.001 mmol, 2.5 mg), alkenes (0.6 mmol) and DCE (1.0 mL) were 

added to a oven-dried flask containing a magnetic stirring bar under Ar. The reaction mixture was 

heated to 40 °C, and diazooxindole (0.2 mmol) in DCE (1.0 mL) was added slowly in 1 h via a 

syringe pump. After being stirred for another 2 h, the solvent was removed under reduced pressure 

(the diastereoselectivity was determined by 1H NMR of the crude reaction mixture), and the 

resulting residue was purified by column chromatography on silica gel to afford the pure products. 

The enantiomeric excesses of the products were determined by chiral HPLC analysis. 
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Characterization Data of Products 3 and 4 

N
Boc

Ph

H

O

 (1S,2R)-tert-Butyl 

2'-Oxo-2-phenylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate (trans-3a). Red oil (Method 

A: 60.9 mg, 91% yield, 93% ee). 1H NMR (400 MHz, CDCl3) δ 7.93 (d, J = 8.1 Hz, 1H), 

7.36-7.27 (comp, 3H), 7.24-7.14 (comp, 3H), 6.78 (t, J = 7.6, 1H), 5.95 (d, J = 7.6, 1H), 3.42 (t, J 

= 8.7 Hz, 1H), 2.31-2.28 (m, 1H), 2.04-2.01 (m, 1H), 1.72 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 

175.0, 149.3, 139.6, 134.2, 130.0, 128.4, 127.6, 126. 8, 126.3, 123.4, 120.4, 114.6, 84.1, 38.1, 33.6, 

28.1, 24.1. HRMS (ESI) calculated for C21H21NNaO3 [M+Na]+: 358.1419, found 358.1431. HPLC 

analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt (major) = 17.2 min, Rt 

(minor) = 19.0 min. 

 

N
Boc

O

Ph

H

 (1R,2R)-tert-Butyl 

2'-Oxo-2-phenylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate (cis-3a). Red oil. 1H NMR 

(400 MHz, CDCl3) δ 7.86 (d, J = 8.1 Hz, 1H), 7.41-7.23 (comp, 6H), 7.18 (t, J = 7.9 Hz, 1H), 6.95 

(d, J = 7.4 Hz, 1H), 3.14 (t, J = 8.9 Hz, 1H), 2.46 (m, 1H), 2.09 (m, 1H), 1.57 (s, 9H); 13C NMR 

(100 MHz, CDCl3) δ 171.7, 139.4, 133.7, 132.9, 129.5, 128.2, 127.5, 127.2, 124.2, 124.1, 118.0, 

115.0, 84.1, 40.8, 34.6, 28.2, 24.3. HRMS (ESI) calculated for C21H21NNaO3 [M+Na]+: 358.1419, 

found 358.1431. HPLC analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt 

(minor) = 26.1 min, Rt (major) = 29.8 min. 

 

N
Boc

o-ClC6H4

H

O

 (1S,2R)-tert-Butyl 

2-(2-Chlorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (3e). Red oil 

(Method A: 57.7 mg, 78% yield, 89% ee). 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 8.1 Hz, 1H), 
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7.34 (d, J = 7.6 Hz, 1H), 7.26-7.21 (m, 1H), 7.18-7.13 (m, 2H), 7.11-7.05 (m, 1H), 6.65 (t, J = 7.6 

Hz, 1H), 5.73 (d, J = 7.4 Hz, 1H), 3.17 (t, J = 8.6 Hz, 1H), 2.27-2.24 (m, 1H), 1.93-1.90 (m, 1H), 

1.60 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 175.0, 149.5, 139.9, 137.1, 133.1, 130.5, 129.5, 129.2, 

127.1, 126.8, 126.2, 123.5, 119.2, 114.8, 84.3, 36.8, 33.6, 28.2, 23.7. HRMS (ESI) calculated for 

C21H20ClNNaO3 [M+Na]+: 392.1029, found 392.1041. HPLC analysis: Chiralpak IC, 254 nm, 

iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt (major) = 12.2 min, Rt (minor) = 13.5 min. 

 

N
Boc

m-ClC6H4

H

O

 (1S,2R)-tert-Butyl 

2-(3-Chlorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (3f). Red oil 

(Method A: 60.6 mg, 82% yield, 88% ee). 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 8.1 Hz, 1H), 

7.27-7.17 (comp, 4H), 7.03 (d, J = 7.3 Hz, 1H), 6.81 (t, J = 7.6 Hz, 1H), 5.96 (d, J = 7.6 Hz, 1H), 

3.33 (t, J = 8.7 Hz, 1H), 2.28-2.25 (m, 1H), 1.98-1.94 (m, 1H), 1.68 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 174.9, 149.4, 139.9, 136.6, 134. 4, 130.1, 129.8, 128.5, 128.0, 127.2, 126.0, 123.7, 120.5, 

115.0, 84.5, 37.3, 33.7, 28.2, 24.0. HRMS (ESI) calculated for C21H20ClNNaO3 [M+Na]+: 

392.1029, found 392.1037. HPLC analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 3:97, 1.0 

mL/min, Rt (major) = 14.6 min, Rt (minor) = 15.7 min. 

 

N
Boc

p-ClC6H4

H

O

 (1S,2R)-tert-Butyl 

2-(4-Chlorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (trans-3g). Red oil 

(Method A: 52.5 mg, 71% yield, 89% ee). 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 8.1 Hz, 1H), 

7.28-7.25 (m, 2H), 7.20-7.16 (m,1H), 7.10 (d, J = 8.2 Hz, 2H), 6.81 (t, J = 7.6 Hz, 1H), 5.93 (d, J 

= 7.6 Hz, 1H), 3.32 (t, J = 8.7 Hz, 1H), 2.29-2.26 (m, 1H), 1.96-1.93 (m, 1H), 1.68 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 175.0, 149.4, 139.9, 133.7, 133.1, 131.5, 128.8, 127.2, 126.1, 123.7, 

120.5, 114.9, 84.5, 37.3, 33.7, 28.2, 24.2. HRMS (ESI) calculated for C21H20ClNNaO3 [M+Na]+: 

392.1029, found 392.1034. HPLC analysis: Chiralpak IC, 254 nm, 3:97 iPrOH/Hexanes, 1.0 
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mL/min, Rt (major) = 11.8 min, Rt (minor) = 14.5 min. 

 

N
Boc

p-ClC6H4

H

O

 (1R,2R)-tert-Butyl 

2-(4-Chlorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (cis-3g). Red oil 

(Method A: 94% ee). 1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.1 Hz, 1H), 7.25-7.15 (comp, 

6H), 6.94 (d, J = 8.4 Hz, 1H), 3.08 (t, J = 8.9 Hz, 1H), 2.42-2.38 (m, 1H), 2.11-2.08 (m, 1H), 1.59 

(s, 9H); 13C NMR (100 MHz, CDCl3) δ 171.6, 149.3, 139.4, 133.3, 132.2, 130.8, 129.6, 128.3, 

127.4, 124.3, 118.0, 115.0, 84.3, 39.8, 34.5, 28.2, 27.0. HRMS (ESI) calculated for 

C21H20ClNNaO3 [M+Na]+: 392.1029, found 392.1034. HPLC analysis: Chiralpak IC, 254 nm, 

iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt (major) = 15.5 min, Rt (minor) = 16.6 min. 

 

N
Boc

p-FC6H4

H

O

 (1S,2R)-tert-Butyl 

2-(4-Fluorophenyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (3h). Red oil 

(Method A: 51.5 mg, 73% yield, 88% ee). 1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.2 Hz, 1H), 

7.13-7.02 (comp, 3H), 6.90 (t, J = 8.6 Hz, 2H), 6.74-6.70 (m, 1H), 5.85-5.58 (m, 1H), 3.25 (t, J = 

8.6 Hz, 1H), 2.22-2.18 (m, 1H), 1.88-1.85 (m, 1H), 1.60 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 

175.1, 162.2 (d, J = 245.2 Hz), 149.4, 139.8, 131.8 (d, J = 8.2 Hz), 130.3 (d, J = 3.2 Hz), 127.1, 

126.2, 123.7, 120.5, 115.6 (d, J = 21.4 Hz), 114.9, 84.5, 37.3, 33.7, 28.2, 24.5. HRMS (ESI) 

calculated for C21H20FNNaO3 [M+Na]+: 376.1325, found 376.1321. HPLC analysis: Chiralpak IC, 

254 nm, iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt (major) = 4.8 min, Rt (minor) = 5.4 min. 

 

N
Boc

p-MeC6H4

H

O

 (1S,2R)-tert-Butyl 

2'-Oxo-2-(p-tolyl)spiro[cyclopropane-1,3'-indoline]-1'-carboxylate (3i). Red oil (Method A: 
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51.7 mg, 74% yield, 89% ee). 1H NMR (400 MHz, CDCl3) δ 7.80 (d, J = 8.1 Hz, 1H), 7.10-7.05 (t, 

J = 7.6, 1H), 6.99 (comp, 4H), 6.70 (t, J = 7.6, 1H), 5.88 (d, J = 7.6 Hz, 1H), 3.28 (t, J = 8.7 Hz, 

1H), 2.24 (s, 3H), 2.19-2.16 (m, 1H), 1.92-1.89 (m, 1H), 1.60 (s, 9H); 13C NMR (100 MHz, 

CDCl3) δ 175.3, 149.4, 139.7, 137.4, 131.2, 130.0, 129.2, 126.7, 123.5, 120.5, 114.7, 84.3, 60.5, 

38.1, 33.7, 28.2, 24.4, 21.2. HRMS (ESI) calculated for C22H23NNaO3 [M+Na]+: 372.1576, found 

372.1573. HPLC analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt (major) 

= 10.7 min, Rt (minor) = 11.4 min. 

 

N
Boc

O

H
H

 (1S,1aR,6aR)-tert-Butyl 

2'-Oxo-6,6a-dihydro-1aH-spiro[cyclopropa[a]indene-1,3'-indoline]-1'-carboxylate (4a). Red 

solid (Method A: 54.1 mg, 78% yield, 94% ee; Method B: 51.3 mg, 74% yield, 98% ee). Mp 

140-142 oC. 1H NMR (400 MHz, CDCl3) δ 7.90 (d, J = 8.2 Hz, 1H), 7.34-7.26 (comp, 3H), 

7.24-7.13 (m, 2H), 6.72 (t, J = 7.7 Hz, 1H), 5.65 (d, J = 7.7 Hz, 1H), 3.63-3.48 (m, 2H), 3.24 (d, J 

= 18.6 Hz, 1H), 2.99 (t, J = 6.5 Hz, 1H), 1.66 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 174.4, 149.4, 

144.8, 140.6, 138.9, 128.0, 127.3, 127.0, 126.4, 125.0, 124.4, 123.8, 120.6, 114.9, 84.3, 44.8, 37.5, 

36.0, 32.5, 28.3. HRMS (ESI) calculated for C22H21NNaO3 [M+Na]+: 370.1419, found 370.1432. 

HPLC analysis: Chiralpak IC, 2:98 iPrOH/Hexanes, 1.0 mL/min, Rt (major) = 21.5 min, Rt (minor) 

= 22.8 min; Chiralpak IC, 254 nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) = 20.7 min, Rt 

(minor) = 22.1 min. 

 

N
Boc

O

H
HF

 (1S,1aR,6aR)-tert-Butyl 

5'-Fluoro-2'-oxo-6,6a-dihydro-1aH-spiro[cyclopropa[a]indene-1,3'-indoline]-1'-carboxylate 
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(4b). White solid (Method B: 45.3 mg, 62% yield, 93% ee). Mp 175-176 oC. 1H NMR (400 MHz, 

CDCl3) δ 7.89-7.85 (m, 1H), 7.39-7.17 (comp, 4H), 6.87-6.82 (m, 1H), 5.36-5.33 (m, 1H), 

3.67-3.51 (m, 2H), 3.22 (d, J = 18.7 Hz, 1H), 3.02 (t, J = 6.3 Hz, 1H), 1.65 (s, 9H); 13C NMR (100 

MHz, CDCl3) δ 174. 1, 159.4 (d, J = 239.5 Hz), 149.3, 144.4, 138.4, 136.6 (d, J = 2.2 Hz), 128.3, 

127.6, 126.9 (d, J = 9.5 Hz), 126.4, 124.5, 115.8 (d, J = 8.3 Hz), 113.2, 108.4, 84.5, 45.0, 37.8, 

36.1 (d, J = 2.1 Hz), 32.5, 28.2. HRMS (ESI) calculated for C22H20FNNaO3 [M+Na]+: 388.1325, 

found 388.1327. HPLC analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt 

(major) = 25.6 min, Rt (minor) = 27.8 min. 

 

N
Boc

O

H
HMe

 (1S,1aR,6aR)-tert-Butyl 

5'-Methyl-2'-oxo-6,6a-dihydro-1aH-spiro[cyclopropa[a]indene-1,3'-indoline]-1'-carboxylate  

(4c). Red solid (Method B: 62.1 mg, 86% yield, 99% ee). Mp 180-182 oC. 1H NMR (400 MHz, 

CDCl3) δ 7.77 (d, J = 8.3 Hz, 1H), 7.37-7.27 (comp, 3H), 7.25-7.17 (m, 1H), 6.97 (d, J = 8.3 Hz, 

1H), 5.43 (s, 1H), 3.65-3.49 (m, 2H), 3.25 (d, J = 18.5 Hz, 1H), 2.98 (t, J = 6.4 Hz, 1H), 1.99 (s, 

3H), 1.66 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 174.6, 149.4, 144.9, 139.1, 138.2, 133.2, 127.9, 

127.4, 127.3, 126.5, 125.0, 124.3, 121.5, 114.6, 84.2, 44.6, 37.3, 36.0, 32.5, 28.3, 21.2. HRMS 

(ESI) calculated for C23H23NNaO3 [M+Na]+: 384.1576, found 384.1582. HPLC analysis: 

Chiralpak IC, 254 nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) = 37.7 min, Rt (minor) = 

39.7 min. 

 

N
Boc

O

H
H

Cl
 (1S,1aR,6aR)-tert-Butyl 

6'-Chloro-2'-oxo-6,6a-dihydro-1aH-spiro[cyclopropa[a]indene-1,3'-indoline]-1'-carboxylate  
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(4d). White solid (Method B: 70.1 mg, 92% yield, 95% ee). Mp 178-180 oC. 1H NMR (400 MHz, 

CDCl3) δ 7.97 (d, J = 2.0 Hz, 1H), 7.34-7.26 (comp, 3H), 7.25-7.17 (m, 1H), 6.71-6.69 (m, 1H), 

5.52 (d, J = 8.3 Hz, 1H), 3.66-3.52 (m, 2H), 3.20 (d, J = 18.6 Hz, 1H), 3.00 (t, J = 6.4 Hz, 1H), 

1.65 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 173.9, 149.1, 144.5, 141.4, 138.6, 134.0, 128.1, 127.5, 

126.4, 124.4, 123.8, 123.4, 121.3, 115.6, 84.8, 44.9, 37.5, 35.8, 32.5, 28.2. HRMS (ESI) calculated 

for C22H20ClNNaO3 [M+Na]+: 404.1029, found 404.1028. HPLC analysis: Chiralpak IC, 254 nm, 

iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) = 25.0 min, Rt (minor) = 26.6 min. 

 

N
Boc

Ph

Ph

O

 (S)-tert-Butyl 

2'-Oxo-2,2-diphenylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate (4e). White solid 

(Method A: 75.6 mg, 92% yield, 91% ee; Method B: 72.3 mg, 88% yield, 92% ee). Mp 179-181 

oC. 1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 8.1 Hz, 1H), 7.38-7.36 (m, 2H), 7.27-7.15 (comp, 

9H), 6.76-6.72 (m, 1H), 5.67-5.64 (m, 1H), 2.70 (d, J = 4.7 Hz, 1H), 2.37 (d, J = 4.7 Hz, 1H), 1.60 

(s, 9H); 13C NMR (100 MHz, CDCl3) δ 172.2, 149.6, 140.2, 140.0, 139.8, 130.1, 129.2, 128.7, 

128.6, 127.5, 127.2, 127.1, 127.0, 123.0, 122.3, 114.2, 84.0, 52.5, 37.9, 29.9, 28.3. HRMS (ESI) 

calculated for C27H25NNaO3 [M+Na]+: 434.1732, found 434.1747. HPLC analysis: Chiralpak IC, 

254 nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) = 24.3 min, Rt (minor) = 28.2 min. 

 

(1S,2R)-tert-Butyl 

2,5'-Dimethyl-2'-oxo-2-phenylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate (trans-4f). red 

oil (Method B: 35.7 mg, 49% yield, 95% ee) 1H NMR (400 MHz, CDCl3) δ 7.66 (d, J = 8.3 Hz, 

1H), 7.47-7.11 (comp, 5H), 6.89 (d, J = 8.3 Hz, 1H), 5.25 (s, 1H), 2.16 (d, J = 4.7 Hz, 1H), 2.08 (d, 

J = 4.7 Hz, 1H), 1.91 (s, 3H), 1.83 (s, 3H), 1.67 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 174.2, 

149.6, 141.4, 136.8, 132.4, 128.5, 127.8, 127.3, 126.8, 122.3, 113.9, 84.0, 44.3, 36.8, 31.5, 28.3, 

27.0, 21.2, 20.9. HRMS (ESI) calculated for C23H25NNaO3 [M+Na]+: 386.1732, found 386.1735.  
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HPLC analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) = 14.5 min, 

Rt (minor) = 16.3 min.  

 

N
Boc

Ph

Me

O

Me

(1R,2R)-tert-Butyl 

5'-methyl-2'-oxo-2-phenylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate (cis-4f). red oil 

(Method B: 23.8 mg, 33% yield, 99% ee) 1H NMR (400 MHz, CDCl3) δ 7.79 (d, J = 8.3 Hz, 1H), 

7.29 (d, J = 7.3 Hz, 2H), 7.21 (comp, 3H), 7.11 (d, J = 8.3 Hz, 1H), 6.90 (s, 1H), 2.47 (d, J = 5.0 

Hz, 1H), 2.39 (s, 3H), 1.80 (d, J = 5.0 Hz, 1H), 1.64 (s, 3H), 1.53 (s, 9H); 13C NMR (100 MHz, 

CDCl3)
 δ, 171.3, 149.6, 141.8, 138.2, 132.9, 128.7, 128.4, 127.6, 127.1, 127.0, 122.4, 114.5, 43.4, 

38.7, 31.1, 28.2, 21.4, 21.2, 14.3. HRMS (ESI) calculated for C23H25NNaO3 [M+Na]+: 386.1732, 

found 386.1729. HPLC analysis: Chiralpak IC, 254 nm, iPrOH/Hexanes = 5:95, 1.0 mL/min, Rt 

(major) = 5.3 min, Rt (minor) = 6.7 min. 

 

 (1S,2S,3R)-tert-Butyl 

2-(4-Methoxyphenyl)-3-methyl-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (4g). 

Red oil (Method B: 31 mg, 46% yield, 98% ee) 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 8.1 Hz, 

1H), 7.30 (m, 1H), 7.24-7.15 (comp, 3H), 7.06 (d, J = 7.4 Hz, 1H), 6.82 (d, J = 8.7 Hz, 2H), 3.78 

(s, 3H), 2.94 (d, J = 8.9 Hz, 1H), 2.68-2.64 (m, 1H), 1.58 (s, 9H), 1.50 (d, J = 6.3 Hz, 3H); 13C 

NMR (100 MHz, CDCl3) δ 172.0, 158.9, 149.5, 140.0, 130.4, 127.6, 126.8, 126.4, 123.7, 120.4, 

115.0, 113.6, 84.1, 55.3, 46.7, 33.9, 31.1, 28.3, 12.7. HRMS (ESI) calculated for C23H25NNaO4 

[M+Na]+: 402.1681, found 402.1674. HPLC analysis: Chiralpak IA, 254 nm, iPrOH/Hexanes = 

3:97, 1.0 mL/min, Rt (major) = 9.8 min, Rt (minor) = 10.8 min. 
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N
Boc

O

H
Me PMP

H

                                             (1R,2S,3R)-tert-Butyl 

2-(4-Methoxyphenyl)-3-methyl-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (4g’). 

Red oil (Method B: 31 mg, 46% yield, 87% ee) 1H NMR (400 MHz, CDCl3) δ 7.83 (d, J = 8.1 Hz, 

1H), 7.13 (d, J = 7.5 Hz, 1H), 7.06 (d, J = 8.4 Hz, 2H), 6.81-6.76 (comp, 3H), 5.95 (d, J = 7.6 Hz, 

1H), 3.78 (s, 3H), 3.27 (d, J = 8.4 Hz, 1H), 2.36-2.28 (m, 1H), 1.68 (s, 9H), 1.63 (d, J = 6.2 Hz, 

3H); 13C NMR (100 MHz, CDCl3) δ 173.6, 159.0, 149.6, 139.3, 131.1, 127.6, 127.0, 126.4, 123.5, 

120.3, 114.6, 113.9, 84.3, 55.4, 45.1, 37.7, 35.3, 28.3, 11.5. HRMS (ESI) calculated for 

C23H25NNaO4 [M+Na]+: 402.1681, found 402.1670. HPLC analysis: Chiralpak IE, 254 nm, 

iPrOH/Hexanes = 5:95, 1.0 mL/min, Rt (major) = 9.7 min, Rt (minor) = 12.7 min. 

 

(1S,2S,3R)-tert-Butyl 

6'-Chloro-2-(4-methoxyphenyl)-3-methyl-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxy

late (4h). (Method B: 29.2 mg, 40% yield, 95% ee) 1H NMR (400 MHz, CDCl3) δ 7.97 (d, J = 1.9 

Hz, 1H), 7.22-7.14 (comp, 3H), 6.96 (d, J = 8.1 Hz, 1H), 6.84-6.80 (m, 2H), 3.78 (s, 3H), 2.93 (d, 

J = 8.9 Hz, 1H), 2.67 (m, 1H), 1.58 (s, 9H), 1.48 (d, J = 6.3 Hz, 3H); 13C NMR (100 MHz, CDCl3) 

δ 171.5, 159.0, 149.2, 140.8, 132.6, 130.3, 126.0, 125.9, 123.7, 121.1, 115.8, 113.7, 84.6, 55.3, 

47.0, 39.1, 34.1, 28.2, 12.8. HRMS (ESI) calculated for C23H24ClNNaO4 [M+Na]+: 436.1292, 

found 436.1278. HPLC analysis: Chiralpak IA, 254 nm, iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt 

(major) = 9.4 min, Rt (minor) = 10.4 min. 

 

(1R,2S,3R)-tert-Butyl 
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6'-Chloro-2-(4-methoxyphenyl)-3-methyl-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxy

late (4h’). Red oil (Method B: 43.9 mg, 59% yield, 78% ee) 1H NMR (400 MHz, CDCl3) δ 7.91 

(d, J = 1.9 Hz, 1H), 7.04 (d, J = 8.3 Hz, 2H), 6.84-6.74 (m, 3H), 5.83 (d, J = 8.2 Hz, 1H), 3.78 (s, 

3H), 3.27 (d, J = 8.5 Hz, 1H), 2.35-2.27 (m, 1H), 1.68 (s, 9H), 1.63 (d, J = 6.2 Hz, 3H); 13C NMR 

(100 MHz, CDCl3) δ 173.1, 159.1, 149.4, 140.1, 132.3, 131.1, 126.6, 126.0, 123.5, 121.0, 115.3, 

114.0, 84.7, 55.4, 45.3, 37.5, 35.4, 28.3, 11.5. HRMS (ESI) calculated for C23H24ClNNaO4 

[M+Na]+: 436.1292, found 436.1282. HPLC analysis: Chiralpak IA, 254 nm, iPrOH/Hexanes = 

1:99, 1.0 mL/min, Rt (major) = 28.8 min, Rt (minor) = 32.6 min. 

 

N
Boc

O

n-Bu

H

(1S,2S)-tert-butyl 

2-Butyl-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate （trans-4i）. White oil (Method 

A: 48.2 mg, 77% yield, 93% ee). 1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 8.1 Hz, 1H), 

7.28-7.19 (m, 1H), 7.05 (d, J = 7.6, 1H), 6.89-6.85 (m, 1H), 1.97-1.87 (m, 2H), 1.58 (s, 9H), 

1.32-1.15 (comp, 7H), 0.76 (t, J = 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 176.0, 149.6, 140.0, 

127.7, 126.9, 123.8, 120.4, 115.1, 84.3, 36.1, 32.4, 31.3, 28.3, 27.6, 26.4, 22.4, 14.0. HRMS (ESI) 

calculated for C19H25NO3 [M+H]+: 316.1913, found 316.1903. HPLC analysis: Chiralpak IC, 272 

nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) = 11.0 min, Rt (minor) = 11.8 min.  

 

(1R,2S)-tert-Butyl 

2-Butyl-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (cis-4i). White oil (Method A: 

75% ee) 1H NMR (400 MHz, CDCl3) δ 7.84 (d, J = 8.1 Hz, 1H), 7.23 (m, 1H), 7.13-7.09 (m, 1H), 

6.77 (d, J = 7.4 Hz, 1H), 1.89-1.79 (m, 3H), 1.65 (s, 9H), 1.42-1.24 (comp, 6H), 0.88 (m, 3H); 13C 

NMR (100 MHz, CDCl3) δ 174.2, 149.6, 138.9, 131.0, 126.7, 124.1, 117.6, 114.8, 84.1, 37.5, 31.8, 

31.1, 28.3, 27.7, 25.7, 22.3, 14.2. HRMS (ESI) calculated for C19H25NO3 [M+H]+: 316.1913, 

found 316.1906. HPLC analysis: Chiralpak IC, 272 nm, iPrOH/Hexanes = 5:95, 1.0 mL/min, Rt 
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(major) = 6.6 min, Rt (minor) = 7.1 min.  

 

(1S,2S)-tert-Butyl 

2'-Oxo-2-propylspiro[cyclopropane-1,3'-indoline]-1'-carboxylate (4j). White oil (Method A: 

47.0 mg, 78% yield, 94%) 1H NMR (400 MHz, CDCl3) δ 7.94 (d, J = 8.2 Hz, 1H), 7.31-7.25 (m, 

1H), 7.14-7.12 (m, 1H), 6.94 (d, J = 7.5 Hz, 1H), 2.06-1.93 (m, 2H), 1.65 (s, 9H), 1.46-1.22 (m, 

5H), 0.86 (t, J = 7.4 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 175.9, 149.5, 140.0, 127.7, 126.8, 

123.7, 120.4, 115.1, 84.2, 35.8, 32.2, 28.2, 27.5, 26.3, 22.4, 13.8. HRMS (ESI) calculated for 

C18H23NNaO3 [M+Na]+: 324.1576, found 324.1563. HPLC analysis: Chiralpak IC, 272 nm, 

iPrOH/Hexanes = 3:97, 1.0 mL/min, Rt (major/cis) = 7.1 min, Rt (minor/cis) = 8.1 min; Rt 

(major/trans) = 11.1 min, Rt (minor/trans) = 12.4 min. 

 

 (1S,2R)-tert-Butyl 

2-(tert-Butyl)-2'-oxospiro[cyclopropane-1,3'-indoline]-1'-carboxylate (4k). White oil (Method 

A: 27.7 mg, 44% yield, 96% ee) 1H NMR (400 MHz, CDCl3) δ 7.93 (d, J = 8.2 Hz, 1H), 7.26-7.18 

(m, 2H), 7.10-7.06 (m, 1H), 2.02-1.90 (m, 2H), 1.77-1.73 (m 1H), 1.65 (s, 9H), 1.04 (s, 9H); 13C 

NMR (100 MHz, CDCl3) δ 176.5, 149.5, 140.3, 127.7, 126.7, 123.3, 122.7, 115.1, 84.3, 50.7, 33.4, 

32.0, 30.0, 28.3, 22.6. HRMS (ESI) calculated for C19H25NNaO3 [M+Na]+: 338.1732, found 

338.1717. HPLC analysis: Chiralpak IB, 272 nm, iPrOH/Hexanes = 2:98, 1.0 mL/min, Rt (major) 

= 4.2 min, Rt (minor) = 4.8 min. 

 

N
Boc

O

H

O

 (1S,2S)-tert-Butyl 
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2'-Oxo-2-(3-oxobutyl)spiro[cyclopropane-1,3'-indoline]-1'-carboxylate (4l). White oil (Method 

A: 48.7 mg, 74% yield, 90% ee). 1H NMR (400 MHz, CDCl3) δ 7.94 (d, J = 8.1 Hz, 1H), 

7.32-7.27 (m, 1H), 7.15-7.11 (m, 1H), 6.98 (d, J = 7.5 Hz, 1H), 2.54-2.44 (m, 1H), 2.36-2.28 (m, 

1H), 2.16-1.85 (comp, 3H), 2.12 (s, 3H), 1.81-1.74 (m, 1H), 1.66 (s, 9H), 1.44-1.37 (m, 1H); 13C 

NMR (100 MHz, CDCl3) δ 207.6, 175.6, 149.5, 140.0, 127.1, 127.0, 124.0, 120.4, 115.2, 84.4, 

42.7, 34.7, 32.2, 30.1, 28.2, 26.0, 21.9. HRMS (ESI) calculated for C19H23NNaO4 [M+Na]+: 

352.1525, found 352.1530. HPLC analysis: Chiralpak IB, 272 nm, iPrOH/Hexanes = 5:95, 1.0 

mL/min, Rt (major) = 12.8 min, Rt (minor) = 21.4min. 

 

Reference: 

1 Z. Cao, F. Zhou, Y. Yu and J. Zhou, Org. Lett., 2013, 15, 42-45. 

2 (a) S. Hashimoto, N. Watanabe, T. Sato, M. Shiro, S. Ikegami, Tetrahedron lett., 1993, 34, 

5109-5112. (b) H. Tsutsui, T. Abe, S. Nakamura, M. Anada, S. Hashimoto, Chem. Pharm. 

Bull., 2005, 53, 1366-1368. (c) C. Liang, F. Collet, F. Robert-Peillard, P. Müller, R. H. Dodd, 

P. Dauban, J. Am. Chem. Soc., 2008, 130, 343-350. (d) P. Müller, Y. Allenbach, E. Robert, 

Tetrahedron: Asymmetry, 2003, 14, 779-785. 

 

 

 

 

 



  	
	 S14	

	
	 	

 

 



  	
	 S15	

	
	 	

 
 

 

 

N
Boc

O

Ph

H

cis-3a



  	
	 S16	

	
	 	

 

 

 

 



  	
	 S17	

	
	 	

 

 

 

 



  	
	 S18	

	
	 	

 

 

 



  	
	 S19	

	
	 	

 



  	
	 S20	

	
	 	

 

 

 

 

 



  	
	 S21	

	
	 	

 

 

 

 

 



  	
	 S22	

	
	 	

 

 

 

 

 



  	
	 S23	

	
	 	

 

 

 

 

 



  	
	 S24	

	
	 	

 

 

 

 

 



  	
	 S25	

	
	 	

 

 

 

 

 



  	
	 S26	

	
	 	

 
 

 

 

 



  	
	 S27	

	
	 	

 
 

 

 



  	
	 S28	

	
	 	

 

 

 



  	
	 S29	

	
	 	

 



  	
	 S30	

	
	 	

 

 

 



  	
	 S31	

	
	 	

 



  	
	 S32	

	
	 	

 
 

 

 

 



  	
	 S33	

	
	 	

 

 

 

 

 

 

 

 

 

 

 

 

 

‘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  	
	 S34	

	
	 	

 

 

 

 

 



  	
	 S35	

	
	 	

 

 



  	
	 S36	

	
	 	

N
Boc

t-Bu

H

O

trans-4k

N
Boc

t-Bu

H

O

trans-4k



  	
	 S37	

	
	 	

 

 

 

 

 

 



  	
	 S38	

	
	 	

 

 

 

  



  	
	 S39	

	
	 	

 

 



  	
	 S40	

	
	 	

 

 

 

 

 

 

 

 

 



  	
	 S41	

	
	 	

 



  	
	 S42	

	
	 	

 

 

 

 

 

 

 

 

 

N
Boc

O

o-ClC6H4

H

trans-3e



  	
	 S43	

	
	 	

 

 

 

 

 

 

 



  	
	 S44	

	
	 	

 



  	
	 S45	

	
	 	

 

 

 

 

 

 

 

 

 

 



  	
	 S46	

	
	 	

 

 

 

 

 

 

 

 

 

 



  	
	 S47	

	
	 	

 



  	
	 S48	

	
	 	

 

 

 

 

 

 

 

 



  	
	 S49	

	
	 	

 

 

 

 



  	
	 S50	

	
	 	

 

 

 



  	
	 S51	

	
	 	



  	
	 S52	

	
	 	



  	
	 S53	

	
	 	

 

 

 

 

 

 

 

 



  	
	 S54	

	
	 	

 



  	
	 S55	

	
	 	

 
 

 

 

 

 

 

 

 

 



  	
	 S56	

	
	 	

 

 



  	
	 S57	

	
	 	

 

 

 

 

 

 



  	
	 S58	

	
	 	

 
 



  	
	 S59	

	
	 	

 



  	
	 S60	

	
	 	

 



  	
	 S61	

	
	 	

 



  	
	 S62	

	
	 	

 



  	
	 S63	

	
	 	

 

 

 

 

 

 

 



  	
	 S64	

	
	 	

Single-crystal X-ray diffraction of 3e 
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Single-crystal X-ray diffraction of 4c 
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Single-crystal X-ray diffraction of 4h 
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