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1. General Information 

 
Commercial reagents were used as received, unless otherwise stated. 1H and 13C NMR were 
recorded on 400 MHz spectrometer. Chemical shifts are reported in ppm from tetramethylsilane 
with the solvent resonance as the internal standard. The following abbreviations were used to 
designate chemical shift mutiplicities: s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet. 
All first-order splitting patterns were assigned on the basis of the appearance of the multiplet. 
Splitting patterns that could not be easily interpreted are designated as multiplet (m). Mass spectra 
were obtained using electrospray ionization (ESI) or electron impact ionization (EI) mass 
spectrometer. In each case, enantiomeric ratio was determined by chiral HPLC analysis on 
Chiralcel column in comparison with authentic racemates. 3-Alkylidene oxindoles and 
isopropylidene benzofuran-2-one were synthesized according to the literature procedure.1 MBH 
carbonates were synthesized by the reported method.2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
References: 
(1) (a) G. Rassu, V. Zambrano, R. Tanca, A. Sartori, L. Battistini, F. Zanardi, and C. Curti, G. 

Casiraghi, Eur. J. Org. Chem., 2012, 3, 466. (b) B. M. Trost, N. Cramer, and S. M. Silverman, J. 
Am. Chem. Soc., 2007, 129, 12396. 

(2) (a) M. Kamlar, S. Hybelbauerová, I. Císařovác and J. Veselý, Org. Biomol. Chem., 2014, 12, 5071. 
(b) D. J. V. C. van Steenis, T. Marcelli, M. Lutz, A. L. Spek, J. H. van Maarseveen, and H. 
Hiemstra, Adv. Synth. Catal., 2007, 349, 281. (c) N.-J. Zhong, F. Wei, Q.-Q. Xuan, L. Liu, D. 
Wang and Y.-J. Chen, Chem. Coummun., 2013, 49, 11071. 
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2. General experimental reaction procedure 

 
To a stirred solution of (E)-tert-butyl 2-oxo-3-(1-phenylethylidene)indoline-1-carboxylate (1.5 equiv) 
and MBH carbonates (0.1 mmol) in dry PhCF3 was added biscinchona alkaloid catalyst (0.1 equiv) at 
50 ºC. After the reaction was complete, the reaction solution was concentrated in vacuo, the crude was 
purified by flash chromatography to afford the product. 
 
(E)-tert-butyl-3-(4-(methoxycarbonyl)-1,3-diphenylpent-4-en-1-ylidene)-2-oxoindoline-1-carboxyl
ate(3a) 
Light yellow oil. Yield 63%, ee 97%. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.2 Hz, 1H), 7.43 (s, 
3H), 7.23 – 7.16 (m, 4H), 7.12 (dd, J = 14.1, 5.9 Hz, 2H), 7.04 (s, 1H), 6.90 (s, 1H), 6.65 (t, J = 7.7 Hz, 
1H), 6.31 (s, 1H), 5.96 (d, J = 7.9 Hz, 1H), 5.86 (s, 1H), 4.14 (dd, J = 17.2, 10.8 Hz, 1H), 4.00 – 3.89 
(m, 2H), 3.61 (s, 3H), 1.68 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.1, 166.1, 158.6, 149.3, 142.5, 
141.7, 139.7, 138.1, 129.2, 128.7, 128.5, 128.3, 126.9, 126.6, 125.9, 123.3, 123.0, 123.0, 114.2, 84.2, 
51.8, 44.3, 38.0, 28.2; HRMS (ESI+) calcd for [C32H31NO5+Na]+ 532.2094, found: 532.2094. [α]20D 
-15.9° (c = 2.0, CHCl3); The enantiomeric excess was determined by HPLC with an IC column at 210 
nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 20.2 min (minor), 21.6 min (major). 
 
(E)-tert-butyl-3-(4-(methoxycarbonyl)-1-(4-methoxyphenyl)-3-phenylpent-4-en-1-ylidene)-2-oxoi
ndoline-1-carboxylate(3b) 
Light yellow oil. Yield 54%, ee >99%. 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.1 Hz, 1H), 7.32 (s, 
1H), 7.28 (d, J = 12.7 Hz, 3H), 7.23 – 7.15 (m, 2H), 7.01 (s, 3H), 6.93 (d, J = 8.5 Hz, 1H), 6.76 (t, J = 
7.7 Hz, 1H), 6.37 (s, 1H), 6.21 (d, J = 7.9 Hz, 1H), 5.91 (s, 1H), 4.14 (td, J = 11.3, 7.4 Hz, 1H), 4.08 – 
3.99 (m, 2H), 3.95 (s, 3H), 3.67 (s, 3H), 1.75 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.2, 166.3, 
160.0, 159.0, 149.4, 142.7, 141.8, 138.1, 131.9, 128.6, 128.4, 128.3, 126.7, 126.0, 123.9, 123.4, 123.4, 
123.0, 114.6, 114.3, 84.3, 55.4, 51.9, 44.7, 38.1, 28.3; HRMS (ESI+) calcd for [C33H33NO6+Na]+ 
562.2200, found: 562.2195; [α]20D -24.3° (c = 0.6, CHCl3); The enantiomeric excess was determined 
by HPLC with an AS-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 8.2 min 
(major). 
 
(E)-tert-butyl-3-(4-(methoxycarbonyl)-3-phenyl-1-(p-tolyl)pent-4-en-1-ylidene)-2-oxoindoline-1-c
arboxylate(3c) 
Light yellow oil. Yield 61%, ee >99%. 1H NMR (400 MHz, CDCl3) δ 7.76 (d, J = 8.2 Hz, 1H), 7.33 – 
7.25 (m, 6H), 7.19 (dt, J = 15.6, 5.5 Hz, 2H), 7.00 (d, J = 6.4 Hz, 1H), 6.88 (dd, J = 16.5, 7.0 Hz, 1H), 
6.73 (t, J = 7.7 Hz, 1H), 6.37 (s, 1H), 6.12 (d, J = 7.9 Hz, 1H), 5.92 (s, 1H), 4.18 (dd, J = 17.0, 11.1 Hz, 
1H), 4.06 – 3.93 (m, 2H), 3.66 (s, 3H), 2.50 (s, 3H), 1.74 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.2, 
166.3, 159.2, 149.4, 142.7, 141.8, 138.7, 138.1, 136.7, 129.9, 128.6, 128.5, 128.3, 126.9, 126.7, 126.0, 
123.8, 123.3, 123.3, 123.1, 114.2, 84.3, 51.8, 44.5, 38.1, 28.3; [α]20D -29.0° (c = 0.8, CHCl3); HRMS 
(ESI+) calcd for [C33H33NO5+Na]+ 546.2251, found: 546.2250. The enantiomeric excess was 
determined by HPLC with an AS-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 5.1 
min (major). 
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(E)-tert-butyl-3-(1-(4-chlorophenyl)-4-(methoxycarbonyl)-3-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3d) 
Light yellow oil. Yield 44%, ee 95%. 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.3 Hz, 1H), 7.47 – 
7.35 (m, 2H), 7.25 – 7.11 (m, 6H), 7.00 (t, J = 9.9 Hz, 1H), 6.83 (d, J = 8.1 Hz, 1H), 6.71 (t, J = 7.7 Hz, 
1H), 6.31 (s, 1H), 6.05 (d, J = 7.9 Hz, 1H), 5.80 (s, 1H), 4.02 (d, J = 8.1 Hz, 2H), 3.93 (t, J = 8.0 Hz, 
1H), 3.63 (s, 3H), 1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.1, 166.0, 156.9, 149.3, 142.7, 141.4, 
138.4, 138.2, 134.8, 129.5, 128.9, 128.6, 128.4, 126.8, 126.1, 124.3, 123.5, 123.0, 122.8, 114.4, 84.4, 
77.5, 77.2, 76.8, 51.9, 44.5, 37.9, 28.3; HRMS (ESI+) calcd for [C32H30ClNO5+Na]+ 566.1705, found: 
566.1700; [α]20D -15.0° (c = 0.9, CHCl3); The enantiomeric excess was determined by HPLC with an 
AD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 7.6 min (minor), 6.9 min 
(major). 
 
(E)-tert-butyl-3-(1-(3-chlorophenyl)-4-(methoxycarbonyl)-3-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3e) 
Light yellow oil. Yield 42%, ee 97%. 1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.2 Hz, 1H), 7.38 (dt, 
J = 14.7, 7.7 Hz, 2H), 7.25 – 7.11 (m, 6H), 6.94 (t, J = 10.3 Hz, 1H), 6.83 (d, J = 9.3 Hz, 1H), 6.71 (t, J 
= 7.7 Hz, 1H), 6.33 (d, J = 7.0 Hz, 1H), 6.01 (t, J = 7.6 Hz, 1H), 5.83 (s, 1H), 4.18 – 4.02 (m, 1H), 3.90 
(ddd, J = 22.4, 16.1, 8.4 Hz, 2H), 3.64 (d, J = 8.1 Hz, 3H), 1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 
166.9, 165.9, 156.2, 149.2, 142.5, 141.6, 141.3, 138.3, 135.1, 130.6, 128.9, 128.8, 128.5, 128.4, 128.3, 
127.2, 127.1, 126.8, 125.9, 125.8, 125.2, 124.3, 123.5, 122.9, 122.6, 114.4, 84.4, 51.9, 44.3, 38.1, 37.7; 
HRMS (ESI+) calcd for [C32H30ClNO5+Na]+ 566.1705, found: 566.1702; [α]20D -29.0° (c = 0.8, 
CHCl3); The enantiomeric excess was determined by HPLC with an IC column at 210 nm (2-propanol: 
hexane=2:98), 1.0 mL/min; tR= 16.1 min (minor), 17.2 min (major). 
 
(E)-tert-butyl-3-(1-(3-bromophenyl)-4-(methoxycarbonyl)-3-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3f) 
Light yellow oil. Yield 53%, ee >99%. 1H NMR (400 MHz, CDCl3) δ 7.72 (t, J = 8.6 Hz, 1H), 7.57 (d, 
J = 8.0 Hz, 1H), 7.35 – 7.28 (m, 1H), 7.26 – 7.04 (m, 7H), 6.98 (d, J = 6.1 Hz, 1H), 6.72 (t, J = 7.7 Hz, 
1H), 6.33 (d, J = 10.7 Hz, 1H), 6.01 (t, J = 7.8 Hz, 1H), 5.83 (d, J = 7.6 Hz, 1H), 4.18 – 3.76 (m, 3H), 
3.64 (d, J = 10.5 Hz, 3H), 1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.9, 165.9, 156.1, 149.2, 
142.5, 141.9, 141.6, 141.3, 141.2, 138.3, 131.7, 130.8, 130.0, 129.9, 128.9, 128.5, 128.5, 128.4, 128.3, 
126.9, 126.8, 126.0, 125.8, 125.6, 125.5, 123.5, 123.0, 122.5, 114.4, 84.4, 52.0, 51.9, 44.3, 38.2, 37.7, 
28.2; HRMS (ESI+) calcd for [C32H30BrNO5+Na]+ 610.1200, found: 610.1198; [α]20D -25.0° (c = 1.3, 
CHCl3); The enantiomeric excess was determined by HPLC with an IA column at 210 nm (2-propanol: 
hexane=2:98), 1.0 mL/min; tR= 7.5 min (major). 
 
(E)-tert-butyl-5-chloro-3-(4-(methoxycarbonyl)-1,3-diphenylpent-4-en-1-ylidene)-2-oxoindoline-1
-carboxylate(3g) 
Light yellow oil. Yield 46%, ee 95%. 1H NMR (400 MHz, CDCl3) δ 7.66 (d, J = 8.7 Hz, 1H), 7.50 – 
7.42 (m, 3H), 7.25 – 7.13 (m, 5H), 7.08 (dd, J = 8.7, 1.9 Hz, 1H), 7.03 (d, J = 4.4 Hz, 1H), 6.88 (d, J = 
6.9 Hz, 1H), 6.31 (s, 1H), 5.83 (s, 2H), 4.11 (dd, J = 17.3, 10.6 Hz, 1H), 3.98 (q, J = 8.2 Hz, 2H), 3.61 
(s, 3H), 1.68 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.1, 165.6, 160.7, 149.3, 142.7, 141.6, 139.2, 
136.7, 129.5, 129.2, 128.9, 128.6, 128.4, 128.3, 126.8, 126.0, 124.6, 123.2, 123.2, 115.4, 84.7, 51.9, 
44.5, 38.2, 28.3; HRMS (ESI+) calcd for [C32H30ClNO5+ Na]+ 566.1705, found: 566.1700; [α]20D -32.1° 
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(c = 0.6, CHCl3); The enantiomeric excess was determined by HPLC with an IA column at 210 nm 
(2-propanol: hexane=2:98), 1.0 mL/min; tR= 7.7 min (minor), 6.7 min (major). 
 
(E)-tert-butyl-3-(3-(4-fluorophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3h) 
White solid. Yield 46%, ee 95%. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.2 Hz, 1H), 7.44 (s, 3H), 
7.19 – 7.09 (m, 3H), 7.06 (s, 1H), 6.89 (t, J = 8.5 Hz, 3H), 6.66 (t, J = 7.7 Hz, 1H), 6.30 (s, 1H), 5.98 (d, 
J = 7.9 Hz, 1H), 5.82 (s, 1H), 4.10 – 3.89 (m, 3H), 3.61 (s, 3H), 1.68 (s, 9H); 13C NMR (101 MHz, 
CDCl3) δ 166.9, 166.1, 162.9, 160.4, 158.1, 142.6, 139.6, 138.1, 137.2, 137.2, 130.1, 123.0, 129.3, 
128.8, 128.6, 127.0, 126.8, 125.7, 123.9, 123.3, 123.0, 122.9, 115.1, 114.9, 114.20, 84.3, 51.8, 43.7, 
37.9, 28.2; HRMS (ESI+) calcd for [C32H30FNO5+Na]+ 550.2000, found: 550.2000; [α]20D -32.2° (c = 
1.6, CHCl3); The enantiomeric excess was determined by HPLC with an AD-H column at 210 nm 
(2-propanol: hexane=2:98), 1.0 mL/min; tR= 7.9 min (major), 9.6 min (minor). 
 
(E)-tert-butyl-3-(3-(4-chlorophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3i) 
Light yellow oil. Yield 76%, ee 94%. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 4.2 Hz, 1H), 7.44 (s, 
3H), 7.16 (d, J = 9.2 Hz, 5H), 7.06 (s, 1H), 6.91 (s, 1H), 6.66 (s, 1H), 6.31 (s, 1H), 5.98 (s, 1H), 5.83 (s, 
1H), 4.13 – 4.03 (m, 1H), 3.95 (d, J = 15.5 Hz, 2H), 3.61 (s, 3H), 1.68 (s, 9H); 13C NMR (100 MHz, 
CDCl3) δ 167.0, 166.3, 158.0, 149.4, 142.5, 140.2, 139.7, 138.3, 132.5, 130.1, 129.2, 129.0, 128.8, 
128.5, 126.9, 126.0, 124.2, 123.4, 123.1, 123.0, 114.4, 84.4, 52.0, 44.0, 37.8, 28.4; HRMS (ESI+) calcd 
for [C32H30ClNO5+ Na]+ 566.1705, found: 566.1702; [α]20D -27.6° (c = 1.0, CHCl3); The enantiomeric 
excess was determined by HPLC with an AD-H column at 210 nm (2-propanol: hexane=3:97), 1.0 
mL/min; tR= 8.7 min (minor), 6.8 min (major). 
 
(E)-tert-butyl-3-(4-(methoxycarbonyl)-3-(4-nitrophenyl)-1-phenylpent-4-en-1-ylidene)-2-oxoindol
ine-1-carboxylate(3j) 
Light yellow oil. Yield 51%, ee 91%. 1H NMR (400 MHz, CDCl3) δ 8.06 (d, J = 8.4 Hz, 2H), 7.70 (d, J 
= 7.9 Hz, 1H), 7.50 – 7.31 (m, 5H), 7.12 (dd, J = 17.8, 9.6 Hz, 2H), 6.94 (s, 1H), 6.67 (t, J = 7.6 Hz, 
1H), 6.38 (s, 1H), 6.02 (d, J = 7.8 Hz, 1H), 5.91 (s, 1H), 4.19 – 3.94 (m, 3H), 3.61 (s, 3H), 1.68 (s, 9H); 
13C NMR (100 MHz, CDCl3) δ 166.6, 166.3, 156.8, 149.6, 149.3, 147.0, 141.6, 139.5, 138.4, 129.6, 
129.2, 129.0, 127.2, 126.7, 124.5, 123.6, 123.1, 122.8, 114.4, 84.6, 52.1, 44.5, 37.64, 28.3; HRMS 
(ESI+) calcd for [C32H30N2O7+Na]+ 577.1945, found: 577.1946; [α]20D -53.5° (c = 1.2, CHCl3); The 
enantiomeric excess was determined by HPLC with an AD-H column at 210 nm (2-propanol: 
hexane=2:98), 1.0 mL/min; tR= 32.6 min (minor), 19.1 min (major). 
 
(E)-tert-butyl-3-(4-(methoxycarbonyl)-1-phenyl-3-(m-tolyl)pent-4-en-1-ylidene)-2-oxoindoline-1-c
arboxylate(3k) 
Light yellow oil. Yield 40%, ee 95%. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.2 Hz, 1H), 7.43 (s, 
3H), 7.15 – 6.99 (m, 6H), 6.92 (d, J = 6.6 Hz, 1H), 6.65 (t, J = 7.7 Hz, 1H), 6.29 (s, 1H), 5.95 (d, J = 
7.9 Hz, 1H), 5.85 (s, 1H), 4.11 (dd, J = 13.8, 7.2 Hz, 1H), 3.99 – 3.87 (m, 2H), 3.60 (s, 3H), 2.28 (s, 
3H), 1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.2, 166.2, 158.9, 149.5, 142.9, 139.8, 138.8, 
138.2, 136.2, 129.2, 129.1, 128.8, 128.6, 128.5, 127.0, 125.9, 123.9, 123.4, 123.2, 123.1, 114.3, 84.3, 
51.9, 44.1, 38.1, 28.4, 21.2; HRMS (ESI+) calcd for [C33H33NO5+Na]+ 546.2251, found: 546.2250; 
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[α]20D -31.3° (c = 0.9, CHCl3); The enantiomeric excess was determined by HPLC with an AD-H 
column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 9.4 min (minor), 7.7 min (major). 
 
(E)-tert-butyl-3-(3-(3-chlorophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3l) 
Light yellow oil. Yield 53%, ee 88%. 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.2 Hz, 1H), 7.44 (d, J 
= 3.9 Hz, 3H), 7.18 – 7.08 (m, 5H), 7.05 (s, 1H), 6.96 (s, 1H), 6.67 (t, J = 7.7 Hz, 1H), 6.35 (s, 1H), 
6.00 (d, J = 7.9 Hz, 1H), 5.90 (s, 1H), 4.16 (dd, J = 13.7, 7.3 Hz, 1H), 3.97 – 3.82 (m, 2H), 3.61 (s, 3H), 
1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.7, 166.0, 157.7, 149.3, 143.8, 141.8, 139.5, 138.2, 
134.0, 129.5, 129.2, 128.8, 128.6, 126.9, 126.8, 126.6, 126.3, 124.0, 123.3, 123.0, 122.9, 114.2, 84.3, 
51.8, 44.1, 37.9, 28.2; HRMS (ESI+) calcd for [C32H30ClNO5+Na]+ 566.1705, found: 566.1704; [α]20D 
-35.8° (c = 1.0, CHCl3); The enantiomeric excess was determined by HPLC with an OD-H column at 
210 nm (2-propanol: hexane=1:99), 1.0 mL/min; tR= 10.7 min (minor), 8.9 min (major). 
 
(E)-tert-butyl-3-(3-(3-bromophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3m) 
Light yellow oil. Yield 85%, ee 91%. 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.2 Hz, 1H), 7.44 (d, J 
= 4.3 Hz, 3H), 7.30 (d, J = 7.5 Hz, 2H), 7.17 – 7.01 (m, 4H), 6.96 (s, 1H), 6.67 (t, J = 7.7 Hz, 1H), 6.35 
(s, 1H), 6.00 (d, J = 7.9 Hz, 1H), 5.90 (s, 1H), 4.15 (dd, J = 13.5, 7.2 Hz, 1H), 3.95 – 3.81 (m, 2H), 
3.61 (s, 3H), 1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.8, 166.2, 157.8, 149.4, 144.2, 141.9, 
139.6, 138.3, 131.7, 129.9, 129.9, 129.3, 129.0, 128.8, 127.2, 127.0, 126.4, 124.2, 123.4, 123.1, 123.0, 
122.4, 114.4, 84.4, 52.0, 44.3, 38.0, 28.3; HRMS (ESI+) calcd for [C32H30BrNO5+Na]+ 610.1200, found: 
610.1195; [α]20D -28.1° (c = 0.7, CHCl3); The enantiomeric excess was determined by HPLC with an 
AD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 7.0 min (minor), 8.0 min 
(major). 
 
(E)-tert-butyl-3-(4-(methoxycarbonyl)-3-(3-nitrophenyl)-1-phenylpent-4-en-1-ylidene)-2-oxoindol
ine-1-carboxylate(3n) 
Light yellow oil. Yield 79%, ee 89%. 1H NMR (400 MHz, CDCl3) δ 8.01 (d, J = 7.5 Hz, 2H), 7.72 (d, J 
= 8.2 Hz, 1H), 7.60 (d, J = 7.6 Hz, 1H), 7.48 – 7.35 (m, 4H), 7.13 (t, J = 7.8 Hz, 1H), 7.09 – 6.94 (m, 
2H), 6.67 (t, J = 7.7 Hz, 1H), 6.39 (s, 1H), 6.04 (d, J = 7.9 Hz, 1H), 5.95 (s, 1H), 4.13 – 3.97 (m, 3H), 
3.60 (s, 3H), 1.68 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.6, 166.1, 156.9, 149.3, 148.23, 144.0, 
141.6, 139.6, 138.4, 134.9, 129.4, 129.2, 129.0, 127.1, 126.7, 124.4, 123.7, 123.5, 123.1, 122.8, 121.9, 
114.4, 84.5, 52.1, 44.4, 37.9, 28.3; HRMS (ESI+) calcd for [C32H30N2O7+Na]+ 577.1945, found: 
577.1945; [α]20D -47.7° (c = 1.2, CHCl3); The enantiomeric excess was determined by HPLC with an 
AD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 28.2 min (minor), 16.1 min 
(major). 
 
(E)-tert-butyl-3-(3-(2-bromophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxoind
oline-1-carboxylate(3o) 
Light yellow oil. Yield 92%, ee 94%. 1H NMR (400 MHz, CDCl3) δ 7.73 (d, J = 8.2 Hz, 1H), 7.48 – 
7.37 (m, 5H), 7.24 (dd, J = 13.8, 6.3 Hz, 1H), 7.13 (t, J = 7.6 Hz, 2H), 7.04 (t, J = 7.6 Hz, 1H), 6.83 (d, 
J = 7.1 Hz, 1H), 6.67 (t, J = 7.7 Hz, 1H), 6.40 (s, 1H), 5.97 (d, J = 7.9 Hz, 1H), 5.73 (s, 1H), 4.35 (t, J 
= 8.0 Hz, 1H), 4.16 (dd, J = 15.5, 8.1 Hz, 1H), 3.87 (dd, J = 15.6, 8.0 Hz, 1H), 3.63 (s, 3H), 1.69 (s, 

6 
 



9H); 13C NMR (100 MHz, CDCl3) δ 166.9, 166.4, 158.7, 149.4, 141.4, 140.8, 138.9, 138.2, 133.1, 
129.6, 129.4, 129.2, 128.8, 128.6, 128.3, 127.6, 127.3, 126.8, 125.3, 123.9, 123.5, 123.1, 114.3, 84.4, 
52.0, 43.6, 36.9, 28.3; HRMS (ESI+) calcd for [C32H30BrNO5+Na]+ 610.1200, found: 610.1196; [α]20D 
21.8° (c = 1.2, CHCl3); The enantiomeric excess was determined by HPLC with an AD-H column at 
210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 6.1 min (minor), 7.2 min (major). 
 
(E)-tert-butyl-3-(3-(3,4-dichlorophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxo
indoline-1-carboxylate(3p) 
Light yellow oil. Yield 85%, ee 90%. 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.2 Hz, 1H), 7.41 (dd, 
J = 18.9, 7.3 Hz, 4H), 7.29 (s, 1H), 7.14 (dd, J = 15.2, 7.8 Hz, 3H), 6.83 (d, J = 7.0 Hz, 1H), 6.67 (t, J = 
7.7 Hz, 1H), 6.38 (s, 1H), 5.99 (d, J = 7.9 Hz, 1H), 5.72 (s, 1H), 4.33 (t, J = 8.0 Hz, 1H), 4.10 (dd, J = 
15.3, 7.8 Hz, 1H), 3.89 (dd, J = 15.3, 8.3 Hz, 1H), 3.64 (s, 3H), 1.69 (s, 9H); 13C NMR (100 MHz, 
CDCl3) δ 166.7, 166.4, 158.1, 149.4, 141.1, 138.9, 138.3, 138.0, 135.0, 133.1, 130.4, 129.5, 129.0, 
128.8, 127.4, 127.3, 124.1, 123.5, 123.2, 123.0, 114.4, 84.5, 52.1, 40.6, 36.7, 28.3; HRMS (ESI+) calcd 
for [C32H29Cl2NO5+Na]+ 600.1315, found: 600.1314; [α]20D -0.4° (c = 1.1, CHCl3); The enantiomeric 
excess was determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=1:99), 1.0 
mL/min; tR= 11.5 min (minor), 9.8 min (major). 
 
(E)-tert-butyl-3-(3-(2,4-dichlorophenyl)-4-(methoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-
2-oxoindoline-1-carboxylate(3q) 
Light yellow oil. Yield 88%, ee 93%. 1H NMR (400 MHz, CDCl3) δ 7.72 (d, J = 8.2 Hz, 1H), 7.45 (d, J 
= 5.3 Hz, 3H), 7.27 (d, J = 8.3 Hz, 2H), 7.14 (t, J = 7.9 Hz, 1H), 7.07 (d, J = 8.2 Hz, 2H), 6.96 (s, 1H), 
6.67 (t, J = 7.7 Hz, 1H), 6.34 (s, 1H), 6.02 (d, J = 7.9 Hz, 1H), 5.88 (s, 1H), 4.07 – 3.87 (m, 3H), 3.61 
(s, 3H), 1.68 (s, 9H). 13C NMR (100 MHz, CDCl3) δ 166.6, 166.1, 157.2, 149.2, 142.0, 141.7, 139.5, 
138.3, 132.1, 130.6, 130.5, 130.1, 129.2, 129.0, 128.8, 127.9, 126.9, 126.2, 124.2, 123.3, 123.0, 122.8, 
114.3, 84.3, 51.9, 43.7, 37.7, 28.2. HRMS (ESI+) calcd for [C32H29Cl2NO5+Na]+ 600.1315, found: 
600.1313. [α]20D -45.0° (c = 1.1, CHCl3); The enantiomeric excess was determined by HPLC with an 
AD-H column at 210 nm (2-propanol: hexane=3:97), 1.0 mL/min; tR= 7.7 min (minor), 6.0 min 
(major). 
 
(E)-tert-butyl-3-(3-(2-bromophenyl)-1-(3-chlorophenyl)-4-(methoxycarbonyl)pent-4-en-1-ylidene)
-2-oxoindoline-1-carboxylate(3r) 
Light yellow oil. Yield 92%, ee 87%. 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 8.2 Hz, 1H), 7.49 (dd, 
J = 12.5, 8.0 Hz, 1H), 7.37 (dd, J = 22.0, 9.8 Hz, 3H), 7.25 – 7.12 (m, 2H), 7.09 – 6.99 (m, 2H), 6.81 – 
6.67 (m, 2H), 6.40 (d, J = 14.9 Hz, 1H), 6.08 – 6.00 (m, 1H), 5.71 (s, 1H), 4.34 (dt, J = 24.8, 8.0 Hz, 
1H), 4.12 (td, J = 14.8, 7.8 Hz, 1H), 3.82 (ddd, J = 37.1, 15.5, 8.3 Hz, 1H), 3.66 (d, J = 13.7 Hz, 3H), 
1.69 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.7, 166.1, 156.1, 155.9, 149.2, 141.2, 141.0, 140.7, 
140.4, 140.3, 138.2, 135.2, 135.0, 133.1, 133.0, 130.7, 130.5, 129.4, 129.3, 128.9, 128.8, 128.3, 127.5, 
127.3, 127.1, 126.9, 125.2, 125.1, 124.9, 124.3, 124.2, 123.5, 123.0, 122.5, 114.4, 84.4, 52.0, 51.9, 43.4, 
43.2, 36.9, 36.6, 28.2; HRMS (ESI+) calcd for [C32H29BrClNO5+NH4]+ 639.1256, found: 641.1243; 
[α]20D +7.0° (c = 1.2, CHCl3); The enantiomeric excess was determined by HPLC with an OD-H 
column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 12.3 min (minor), 16.0 min (major). 
 
(E)-tert-butyl-3-(3-(2-bromophenyl)-1-(3-bromophenyl)-4-(methoxycarbonyl)pent-4-en-1-ylidene
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)-2-oxoindoline-1-carboxylate(3s) 
Light yellow oil. Yield 87%, ee 88%. 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 8.2 Hz, 1H), 7.58 (d, J 
= 7.8 Hz, 1H), 7.49 (dd, J = 15.0, 7.9 Hz, 1H), 7.34 (ddd, J = 24.3, 14.7, 7.6 Hz, 2H), 7.20 (dd, J = 19.0, 
9.5 Hz, 2H), 7.15 – 7.01 (m, 2H), 6.94 – 6.79 (m, 1H), 6.73 (t, J = 7.7 Hz, 1H), 6.45 – 6.36 (m, 1H), 
6.05 (t, J = 7.2 Hz, 1H), 5.71 (d, J = 9.3 Hz, 1H), 4.33 (dt, J = 32.5, 7.9 Hz, 1H), 4.20 – 4.05 (m, 1H), 
3.94 – 3.69 (m, 1H), 3.66 (d, J = 16.6 Hz, 3H), 1.68 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 166.8, 
166.1, 156.1, 155.8, 149.2, 141.2, 141.1, 140.7, 140.3, 138.2, 133.1, 131.8, 130.7, 129.9, 129.3, 128.9, 
128.3, 127.3, 125.4, 123.6, 123.0, 114.4, 84.5, 52.0, 43.4, 36.6, 28.2; HRMS (ESI+) calcd for 
[C32H29Br2NO5+NH4]+ 683.0751, found: 683.0717; [α]20D +3.69° (c = 1.3, CHCl3); The enantiomeric 
excess was determined by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 
mL/min; tR= 11.5 min (minor), 14.9 min (major). 
 
(E)-tert-butyl-3-(3-(4-chlorophenyl)-4-(ethoxycarbonyl)-1-phenylpent-4-en-1-ylidene)-2-oxoindoli
ne-1-carboxylate(3t) 
Light yellow oil. Yield 41%, ee 94%. 1H NMR (400 MHz, CDCl3) δ 7.70 (d, J = 8.2 Hz, 1H), 7.44 (s, 
3H), 7.22 – 7.09 (m, 5H), 7.07 (s, 1H), 6.90 (d, J = 6.5 Hz, 1H), 6.66 (t, J = 7.7 Hz, 1H), 6.31 (s, 1H), 
5.98 (d, J = 7.9 Hz, 1H), 5.80 (s, 1H), 4.13 – 4.02 (m, 3H), 4.02 – 3.87 (m, 2H), 1.68 (s, 9H), 1.17 (t, J 
= 7.1 Hz, 3H); 13C NMR (100 MHz, CDCl3) δ 166.4, 166.1, 158.0, 149.2, 142.6, 140.2, 139.5, 138.2, 
132.3, 123.0, 129.3, 128.8, 128.6, 128.3, 126.8, 125.7, 124.0, 123.3, 123.0, 122.9, 120.8, 114.2, 84.3, 
60.7, 43.8, 37.7, 28.2, 14.1; HRMS (ESI+) calcd for [C33H32ClNO5+Na]+ 580.1861, found: 580.1861; 
[α]20D -68.9° (c = 0.7, CHCl3); The enantiomeric excess was determined by HPLC with an AD-H 
column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 9.7 min (minor), 7.4 min (major). 
 
(Z)-tert-butyl-3-(4-(3-chlorophenyl)-5-(methoxycarbonyl)hex-5-en-2-ylidene)-2-oxoindoline-1-car
boxylate(3u) 
Light yellow oil. Yield 56%, ee 94%. 1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 8.2 Hz, 1H), 7.48 (d, J 
= 7.8 Hz, 1H), 7.29 (d, J = 7.7 Hz, 2H), 7.20 – 7.08 (m, 4H), 6.38 (s, 1H), 5.87 (s, 1H), 4.32 (t, J = 7.9 
Hz, 1H), 3.89 (dd, J = 12.6, 6.9 Hz, 1H), 3.65 (s, 3H), 3.41 (dd, J = 12.5, 9.1 Hz, 1H), 2.15 (s, 3H), 
1.66 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.0, 165.5, 157.3, 149.3, 144.1, 141.9, 138.1, 134.1, 
129.6, 128.2, 126.9, 126.5, 125.7, 123.8, 123.7, 123.4, 114.5, 84.2, 52.0, 44.9, 40.2, 28.2, 24.1; HRMS 
(ESI+) calcd for [C27H28ClNO5+H]+ 482.1729, found: 482.1734; [α]20D -37.8° (c = 0.33, CHCl3); The 
enantiomeric excess was determined by HPLC with an AD-H column at 210 nm (2-propanol: 
hexane=3:97), 1.0 mL/min; tR= 7.4 min (minor), 8.1 min (major). 
 
Dimethyl-5-(1-(tert-butoxycarbonyl)-2-oxoindolin-3-ylidene)-2,8-dimethylene-3,7-diphenylnonan
edioate(3v) 
Light yellow oil. Yield 60%, ee 89%. 1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.2 Hz, 1H), 7.35 – 
7.27 (m, 2H), 7.25 – 7.18 (m, 5H), 7.05 (ddd, J = 22.7, 15.5, 7.4 Hz, 6H), 6.32 (s, 1H), 6.25 (s, 1H), 
5.41 (s, 2H), 4.06 (dd, J = 13.8, 9.4 Hz, 2H), 3.84 – 3.68 (m, 2H), 3.66 – 3.59 (m, 1H), 3.57 (d, J = 11.4 
Hz, 6H), 2.92 (dd, J = 13.1, 4.4 Hz, 1H), 1.68 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 167.0, 166.5, 
165.3, 162.1, 149.3, 142.5, 142.3, 142.3, 140.9, 138.4, 128.6, 128.4, 128.3, 128.1, 128.0, 127.1, 126.6, 
124.3, 124.2, 124.0, 123.9, 123.3, 122.8, 114.7, 84.3, 52.0, 51.7, 45.5, 44.2, 41.2, 39.8, 28.2; HRMS 
(ESI+) calcd for [C38H39NO7+Na]+ 644.2619, found: 644.2612; [α]20D -271.1° (c = 0.4, CHCl3); The 
enantiomeric excess was determined by HPLC with an AD-H column at 210 nm (2-propanol: 
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hexane=1:19), 1.0 mL/min; tR= 11.2 min (minor), 4.6 min (major). 
 
(Z)-methyl 2-methylene-5-(2-oxobenzofuran-3(2H)-ylidene)-3-phenylhexanoate(5) 
Light yellow oil. Yield 60%, ee 40%. 1H NMR (400 MHz, CDCl3) δ 7.45 (d, J = 7.7 Hz, 1H), 7.33 – 
7.26 (m, 3H), 7.25 – 7.14 (m, 3H), 7.14 – 7.06 (m, 2H), 6.35 (s, 1H), 5.81 (s, 1H), 4.41 – 4.33 (m, 1H), 
3.72 (dd, J = 12.8, 6.8 Hz, 1H), 3.66 (s, 3H), 3.53 (dd, J = 12.8, 9.3 Hz, 1H), 2.21 (s, 3H); 13C NMR 
(100 MHz, CDCl3) δ 167.2, 166.7, 160.7, 152.5, 142.5, 141.2, 128.9, 128.7, 128.4, 128.1, 127.8, 126.9, 
125.3, 124.3, 123.7, 123.5, 119.7, 110.6, 51.9, 44.9, 39.8, 22.9; HRMS (ESI+) calcd for [C27H22O4+H]+ 
349.1434, found: 349.1429. [α]20D -12.9° (c = 0.5, CHCl3); The enantiomeric excess was determined 
by HPLC with an OD-H column at 210 nm (2-propanol: hexane=2:98), 1.0 mL/min; tR= 20.8 min 
(minor), 30.7 min (major). 
 
(Z)-methyl 2-methylene-5-(2-oxobenzofuran-3(2H)-ylidene)-3-phenylhexanoate(6) 
Orange powder. Yield 40%, ee 15%.1H NMR (400 MHz, CDCl3) δ 7.63 (d, J = 8.2 Hz, 1H), 7.51 (s, 
1H), 7.44 – 7.34 (m, 2H), 7.29 (d, J = 9.1 Hz, 2H), 7.25 – 7.13 (m, 5H), 7.06 (t, J = 7.2 Hz, 2H), 6.86 (t, 
J = 7.5 Hz, 1H), 6.58 (t, J = 7.7 Hz, 1H), 6.51 (d, J = 7.8 Hz, 1H), 6.40 (s, 2H), 6.18 (s, 1H), 5.91 (d, J 
= 7.9 Hz, 1H), 5.50 (d, J = 13.4 Hz, 1H), 4.58 (d, J = 15.7 Hz, 1H), 3.62 (d, J = 15.8 Hz, 1H), 3.49 (d, J 
= 13.4 Hz, 1H), 3.27 (s, 3H), 1.66 (s, 9H); 13C NMR (100 MHz, CDCl3) δ 176.7, 166.2, 166.0, 155.4, 
149.2, 143.4, 140.3, 138.2, 135.9, 130.7, 129.4, 129.2, 128.7, 128.5, 128.3, 127.8, 127.8, 127.3, 125.3, 
124.5, 123.1, 123.0, 122.9, 122.2, 114.1, 108.7, 84.2, 54.7, 51.6, 44.0, 37.4, 28.2; HRMS (ESI+) calcd 
for [C40H36N2O6+Na]+ 641.2652, found: 641.2639; [α]20D +10.8° (c = 0.3, CHCl3); The enantiomeric 
excess was determined by HPLC with an IA column at 210 nm (2-propanol: hexane=1:4), 1.0 mL/min; 
tR= 19.1 min (minor), 13.1 min (major). 
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3. Results for other examples and large scale. 
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Scheme S2 
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4. X-ray crystallography data of 3h. 

 

Figure S1 ORTEP diagram showing of compound 3h. 
 
    Table 1.  Crystal data and structure refinement for shelxl.  
      Identification code               shelxl  
      Empirical formula                 C32 H30 F N O5  
      Formula weight                    527.57  
      Temperature                       173(2) K  
      Wavelength                        1.54187 A  
      Crystal system, space group       Monoclinic,  P2(1)  
      Unit cell dimensions              a = 11.665(2) A   alpha = 90 deg.  
                                        b = 18.047(3) A    beta = 106.488(5) deg.  
                                        c = 13.710(3) A   gamma = 90 deg.  
      Volume                            2767.5(9) A^3  
      Z, Calculated density             4,  1.266 Mg/m^3  
      Absorption coefficient            0.735 mm^-1  
      F(000)                            1112  
      Crystal size                      0.220 x 0.200 x 0.120 mm  
      Theta range for data collection   6.302 to 79.251 deg.  
      Limiting indices                  -13<=h<=10, -22<=k<=22, -17<=l<=17  
      Reflections collected / unique    46860 / 11424 [R(int) = 0.0298]  
      Completeness to theta = 67.687    98.4 %  
      Absorption correction             Semi-empirical from equivalents  
      Max. and min. transmission        0.915 and 0.677  
      Refinement method                 Full-matrix least-squares on F^2  
      Data / restraints / parameters    11424 / 1 / 712  
      Goodness-of-fit on F^2            1.083  
      Final R indices [I>2sigma(I)]     R1 = 0.0357, wR2 = 0.1020  
      R indices (all data)              R1 = 0.0375, wR2 = 0.1029  
      Absolute structure parameter      0.10(6)  
      Extinction coefficient            0.0016(3)  
      Largest diff. peak and hole       0.218 and -0.163 e.A^-3 
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5. NMR Spectra (1H NMR, 13C NMR) 
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6. Chiral HPLC Chromatography 
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