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General Methods 
1
H NMR spectra were recorded on Bruker 300 (300 MHz) spectrophotometers. Chemical shifts (δ) 

are reported from the solvent resonance as the internal standard (CDCl3: δ 7.26, DMSO-D6: δ 

2.50). Data are reported as follows: chemical shift, multiplicity (s = singlet, d ＝ doublet, t ＝ 

triplet, q ＝ quadruple and m ＝ multiplet), coupling constants (Hz) and integration. 
13

C NMR 

spectra were recorded on Bruker 300 (75 MHz) spectrophotometers (CDCl3: δ 77.2, DMSO-D6: δ 

39.5). Mass spectra were recorded on Bruker micrOTOF-QⅡmass spectrometer. HPLC data was 

acquired using a Shimadzu LC-20A with Daicel AD-H, Daicel OD-H, Daicel IA, Daicel IC 

column.  

3-Mono Substituted Oxindoles (1a-1x) were prepared according to the reported procedures
[1]

 or 

similarly. α,β-Unsaturated acyl phosphonates (2a-2h) were prepared according to the reported 

procedures
[2]

 or similarly. Unless otherwise noted, materials were purchased from commercial 

suppliers and used without further purification. All reactions have been carried out with distilled 

and degassed solvents in oven-dried glassware. All the solvents were treated according to general 

methods. Column chromatography was performed using silica gel H. 

 

General Procedure for Synthesis of 3,3-Disubstituted Oxindoles 3  

An oven-dried 20-mL reaction tube containing a stir bar was charged with oxindole 1 (0.1 mmol, 

1.0 equiv), catalyst 4g (0.02 mmol, 0.2 equiv) and Et2O (1.0 mL). After 10 min of stirring at -20 

oC, α,β-unsaturated acyl phosphonates 2 (0.4 mmol, 4.0 equiv) with Et2O (1.0 mL) was added. 

The stirring was maintained at the same temperature for 23 h, alcohol (0.4 mmol, 4.0 equiv)/amine 

(0.4 mmol, 4.0 equiv) and DBU (0.2 mmol, 2.0 equiv) were then added in the described sequence. 

After additionally 30 min of stirring at -20 
o
C, the crude reaction mixture was poured into NH4Cl 

(sat.) rapidly, extracted with DCM (3 x 5 mL), dried over Na2SO4 and concentrated in vacuo. 

Purified on silica gel afforded the pure addition products 3. 

 

tert-butyl 3-benzyl-3-(4-methoxy-4-oxobutan-2-yl)-2-oxoindoline-1- 

carboxylate (3ad): Colorless oil; 34.1 mg, 81% yield; 12.3:1 dr, 88% ee; 

[α]D
20

 = +13.3 (c = 1.0, CHCl3); The ee was determined by HPLC 

(Chiralpak OD-H column, iPrOH/hexane = 1/99, flow rate 1.0 mL/min, λ = 

254 nm, major diastereomer: tminor = 8.9 min, tmajor = 12.2 min); 
1
H NMR 

(300 MHz, CDCl3) δ 1.15 (d, J = 6.7 Hz, 3 H), 1.58 (s, 9 H), 2.26 (dd, J = 

11.0 Hz, J = 15.1 Hz, 1 H), 2.44 (dd, J = 3.2 Hz, J = 15.1 Hz, 1 H), 2.77-2.84 (m, 1 H), 3.07 (d, J 

= 12.7 Hz, 1 H), 3.40 (d, J = 12.6 Hz, 1 H), 3.67 (s, 3H), 6.79 (d, J = 7.6 Hz, 2 H), 6.99 -7.06 (m, 

3 H), 7.20-7.24 (m. 2 H), 7.30-7.33 (m, 1 H), 7.56 (d, J = 7.1 Hz, 1 H); 
13

C NMR (75 MHz, 

CDCl3) δ 15.0, 28.0, 36.9, 37.7, 42.5, 51.7, 57.3, 83.9, 114.6, 123.5, 124.1, 126.6, 127.6, 

128.3,129.0, 129.7, 135.1, 140.1, 148.6, 172.8, 176.9; MS calcd for C25H29NNaO5 [M + Na]
+
: 

446.1938, found 446.1937.  

 

tert-butyl 3-benzyl-3-(1-methoxy-1-oxohexan-3-yl)-2-oxoindoline-1- 

carboxylate (3af) Colorless oil; 29.3 mg, 65% yield; 17.5:1 dr, 93% ee; 

[α]D
20

 = +24.5 (c = 1.0, CHCl3); The ee was determined by HPLC 

(Chiralpak IA column, iPrOH/hexane = 5/95, flow rate 1.0 mL/min, λ = 254 

nm, major diastereomer: tminor = 6.2 min, tmajor = 8.6 min); 
1
H NMR (300 



MHz, CDCl3) δ 0.86 (t, J = 6.7 Hz, 3 H), 1.17-1.33 (m, 4 H), 1.52 (s, 9 H), 2.34 (dd, J = 7.4 Hz, J 

= 15.8 Hz, 1 H), 2.48 (dd, J = 4.8 Hz, J = 15.8 Hz, 1 H), 2.72-2.80 (m, 1 H), 3.24 (d, J = 12.5 Hz, 

1 H), 3.33 (d, J = 12.5 Hz, 1 H), 3.61 (s, 3 H), 6.71 (d, J = 6.5 Hz, 2 H), 6.93-7.04 (m, 3 H), 

7.13-7.22 (m, 2 H), 7.33 (d, J = 6.6 Hz, 1 H), 7.51 (d, J = 7.3 Hz, 1 H); 
13

C NMR (75 MHz, 

CDCl3) δ 14.2, 21.0, 28.0, 33.5, 35.8, 42.1, 43.1, 51.7, 58.0, 83.8, 114.6, 123.6, 124.0, 126.5, 

127.5, 128.2, 129.2, 129.7, 134.9, 140.0, 148.6, 173.4, 177.2; MS calcd for C27H33NNaO5 [M + 

Na]
+
: 474.2251, found 474.2246. 

 

tert-butyl 3-benzyl-3-(3-methoxy-3-oxo-1-phenylpropyl)-2- 

oxoindoline-1-carboxylate (3ag) White solid; 34.5 mg, 71% yield; 4.9:1 dr,  

74% ee; [α]D
20

 = +8.8 (c = 1.0, CHCl3); Mp: 157.2-158.9 ºC; The ee was 

determined by HPLC (Chiralpak AD-H column, iPrOH/hexane = 10/90, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 11.6 min, 

tmajor = 27.7 min); 
1
H NMR (300 MHz, CDCl3) δ 1.43 (s, 9 H), 2.89-3.00 (m, 2 H), 3.18 (d, J = 

12.9 Hz, 1 H), 3.28 (d, J = 12.6 Hz, 1 H), 3.48 (s, 3 H), 3.84 (dd, J = 5.3 Hz, J = 10.2 Hz, 1 H), 

6.78-6.81 (m, 2 H), 6.94-6.99 (m, 5 H), 7.11-7.13 (m, 3 H), 7.19-7.22 (m, 2 H), 7.37-7.45 (m, 2 H); 
13

C NMR (75 MHz, CDCl3) δ 27.8, 35.5, 41.7, 49.6, 51.7, 58.3, 83.6, 114.8, 123.7, 124.0, 126.5, 

127.3, 127.7, 127.7, 128.0, 128.5, 129.2, 129.9, 135.2, 137.6, 140.3, 148.2, 171.8, 176.1; MS 

calcd for C30H31NNaO5 [M + Na]
+
: 508.2094, found 508.2092. 

 

tert-butyl 3-benzyl-3-(1-(furan-2-yl)-3-methoxy-3-oxopropyl)-2- 

oxoindoline-1-carboxylate (3ah) White solid; 29.0 mg, 61% yield; 3.2:1 dr,  

80% ee; [α]D
20

 = +18.2 (c = 1.0, CHCl3); Mp: 127.6-128.9 ºC; The ee was 

determined by HPLC (Chiralpak AD-H column, EtOH/hexane = 10/90, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 5.6 min, 

tmajor = 9.4 min); 1.53 (s, 9 H), 2.80 (dd, J = 3.9 Hz, J = 15.7 Hz, 1 H), 2.92 (dd, J = 11.3 Hz, J = 

15.7 Hz, 1 H), 3.14-3.34 (m, 2 H), 3.55 (s, 3 H), 3.93 (dd, J = 4.0 Hz, J = 11.3 Hz, 1 H), 6.17 (d, J 

= 3.2 Hz, 1 H ), 6.28 (t, J = 3.1 Hz, 1 H), 6.74 (d, J = 6.2 Hz, 2 H), 6.93-7.03 (m, 3 H), 7.12-7.21 

(m, 3 H), 7.42-7.50 (m, 2 H); 
13

C NMR (75 MHz, CDCl3) δ 28.0, 33.9, 41.6, 42.4, 51.8, 57.1, 83.9, 

108.6, 110.4, 114.6, 123.8, 123.9, 124.8, 126.5, 127.6, 128.5, 129.8, 134.8, 139.8, 141.6, 148.5, 

152.4, 171.7, 176.0; MS calcd for C28H29NNaO6 [M + Na]
+
: 498.1887, found 498.1885.  

 

tert-butyl 3-(4-methoxy-4-oxobutan-2-yl)-3-(4-methoxybenzyl)-2- 

oxoindoline-1-carboxylate (3bd): Colorless oil; 35.5 mg, 78% yield; 

11.8:1 dr, 85% ee; [α]D
20

 = +22.8 (c = 1.0, CHCl3); The ee was 

determined by HPLC (Chiralpak OD-H column, EtOH//hexane = 1/99, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 8.9 min, 

tmajor = 12.2 min); 
1
H NMR (300 MHz, CDCl3) δ 1.07 (d, J = 6.7 Hz, 3 H), 1.53(s, 9 H), 2.19 (dd, 

J = 11.0 Hz, J = 14.9 Hz, 1 H), 2.39 (dd, J = 2.9 Hz, J = 15.1 Hz, 1 H), 2.70-2.75 (m, 1 H), 2.97 (d, 

J = 12.9 Hz, 1 H), 3.28 (d, J = 12.9 Hz, 1 H), 3.61 (s, 3H), 3.63 (s, 3H), 6.50 (d, J = 8.5 Hz, 2 H), 

6.65 (d, J = 8.5 Hz, 2 H), 7.12-7.22 (m, 2 H), 7.25 (d, J = 7.7 Hz, 1 H), 7.53 (d, J = 7.4 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.9, 27.9, 36.8, 37.6, 41.5, 51.6, 54.9, 57.3, 83.8, 112.9, 114.6, 

123.4, 124.0, 127.0, 128.2, 129.1, 130.7, 140.1, 148.6, 158.1, 172.7, 177.0; MS calcd for 

C26H31NNaO6 [M + Na]
+
: 476.2044, found 476.2048. 



 

tert-butyl 3-(4-bromobenzyl)-3-(4-methoxy-4-oxobutan-2-yl)-2- 

oxoindoline-1-carboxylate (3cd) Colorless oil; 30.1 mg, 60% yield; 

36.5:1 dr, 93% ee; [α]D
20

 = +29.4 (c = 1.0, CHCl3); The ee was 

determined by HPLC (Chiralpak OD-H column, iPrOH/hexane = 1/99, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 13.1 min, 

tmajor = 22.7 min); 
1
H NMR (300 MHz, CDCl3) δ 1.07 (d, J = 6.7 Hz, 3 H), 1.54 (s, 9 H), 2.20 (dd, 

J = 10.9 Hz, J = 15.1 Hz, 1 H), 2.38 (dd, J = 3.2 Hz, J = 15.1 Hz, 1 H), 2.70-2.77 (m, 1 H), 2.97 (d, 

J = 12.7 Hz, 1 H), 3.30 (d, J = 12.7 Hz, 1 H), 3.62 (s, 3 H), 6.60 (d, J = 8.3 Hz, 2 H), 7.09 (d, J = 

8.3 Hz, 2 H), 7.14-7.22 (m, 2 H), 7.25-7.27 (m, 1 H), 7.53 (d, J = 7.7 Hz, 1 H); 
13

C NMR (75 

MHz, CDCl3) δ 15.0, 27.9, 36.7, 37.7, 41.7, 51.7, 57.1, 84.2, 114.8, 120.7, 123.4, 124.2, 128.5, 

128.6, 130.7, 131.4, 134.1, 140.0, 148.4, 172.6, 176.7; MS calcd for C25H28BrNNaO5 [M + Na]
+
: 

524.1043, found 524.1052. 

 

tert-butyl 3-(3-fluorobenzyl)-3-(4-methoxy-4-oxobutan-2-yl)-2- 

oxoindoline-1-carboxylate (3dd) Colorless oil; 34.4 mg, 78% yield; 

29.2:1 dr, 94% ee; [α]D
20

 = +15.6 (c = 1.0, CHCl3); The ee was 

determined by HPLC (Chiralpak OD-H column, iPrOH/hexane = 1/99, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 10.2 min, 

tmajor = 14.2 min); 
1
H NMR (300 MHz, CDCl3) δ 1.08 (d, J = 6.7 Hz, 3 H), 1.54 (s, 9 H), 2.20 (dd, 

J = 10.8 Hz, J = 15.1 Hz, 1 H), 2.37 (dd, J = 3.2 Hz, J = 15.1 Hz, 1 H), 2.72-2.76 (m, 1 H), 3.00 (d, 

J = 12.7 Hz, 1 H), 3.35 (d, J = 12.7 Hz, 1 H), 3.62 (s, 3 H), 6.49 (t, J = 6.8 Hz, 2 H), 6.70 (td, J = 

1.7 Hz, J = 8.9 Hz, 1 H), 6.88-6.96 (m, 1 H), 7.13-7.23 (m, 2 H), 7.26-7.28 (m, 1 H), 7.54 (d, J = 

7.2 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.9, 27.9, 36.7, 37.7, 42.1, 51.7, 57.1, 84.1, 113.5 (d, 

J = 20.9 Hz), 114.6, 116.5 (d, J = 21.4 Hz), 123.3, 124.2, 125.4 (d, J = 2.8 Hz), 128.5, 128.6, 

128.9 (d, J = 8.2 Hz), 137.6 (d, J = 7.4 Hz), 140.0, 148.5, 162.0 (d, J = 243.8 Hz), 172.6, 176.6; 

MS calcd for C25H28FNNaO5 [M + Na]
+
: 464.1844, found 464.1838.  

 

methyl 3-(3-(2-chlorobenzyl)-2-oxoindolin-3-yl)butanoate (3fd) 

Deprotected the Boc group; White solid; 30.2 mg, 86% yield; 54.9:1 dr, 

98% ee; [α]D
20

 = -0.2 (c = 1.0, CHCl3); Mp: 120.2-121.5 ºC; The ee was 

determined by HPLC (Chiralpak AD-H column, EtOH/hexane = 10/90, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 11.5 min, 

tmajor = 15.2 min); 
1
H NMR (300 MHz, CDCl3) δ 1.07 (d, J = 6.7 Hz, 3 H), 2.22 (dd, J = 11.0 Hz, J 

= 15.1 Hz, 1 H), 2.53 (dd, J = 2.9 Hz, J = 15.2 Hz, 1 H); 2.68-2.75 (m, 1 H); 3.39 (d, J = 13.6 Hz, 

1 H), 3.57 (d, J = 13.6 Hz, 1 H), 3.63 (s, 3 H), 6.68 (d, J = 7.4 Hz, 1 H), 6.85-6.97 (m, 3 H), 

7.06-7.11 (m, 3 H), 7.30 (d, J = 7.4 Hz, 1 H), 8.63 (s, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.7, 

36.3, 36.8, 37.6, 51.7, 57.2, 109.2, 122.0, 125.1, 126.3, 127.8, 128.2, 129.2, 129.3, 129.5, 130.4, 

134.4, 140.8, 173.0, 180.9; MS calcd for C20H20ClNNaO3 [M + Na]
+
: 380.1024, found 380.1018. 

 

tert-butyl3-(benzo[d][1,3]dioxol-5-ylmethyl)-3-(4-methoxy-4-oxobut

an-2-yl)-2-oxoindoline-1-carboxylate (3gd) Colorless oil; 34.4 mg, 

84% yield; 13.8:1 dr, 89% ee; [α]D
20

 = +23.5 (c = 1.0, CHCl3); The ee 

was determined by HPLC (Chiralpak IC column, iPrOH/hexane = 20/80, 



flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 10.5 min, tmajor = 7.5 min); 
1
H 

NMR (300 MHz, CDCl3) δ 1.06 (d, J = 6.7 Hz, 3 H), 1.55 (s, 9 H), 2.18 (dd, J = 11.0 Hz, J = 15.1 

Hz, 1 H), 2.36 (dd, J = 3.2 Hz, J = 15.1 Hz, 1 H), 2.68-2.73 (m, 1 H), 2.93 (d, J = 12.9 Hz, 1 H), 

3.27 (d, J = 12.9 Hz, 1 H), 3.61 (s, 3 H), 5.75-5.77 (m, 2 H), 6.20 (dd, J = 1.7 Hz, J = 8.0 Hz, 1 H), 

6.24 (d, J = 1.6 Hz, 1 H), 6.41 (d, J = 8.0 Hz, 1 H), 7.12-7.26 (m, 3 H), 7.58 (d, J = 6.9 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.9, 27.9, 36.8, 37.6, 42.1, 51.6, 57.3, 83.9, 100.6, 107.4, 110.0, 

114.6, 123.0, 123.4, 124.1, 128.3, 128.7, 128.9, 140.1, 146.0, 146.8, 148.7, 172.7, 176.9; MS calcd 

for C26H29NNaO7 [M + Na]
+
: 490.1836,found 490.1830. 

 

methyl 3-(3-(3,5-dimethylbenzyl)-2-oxoindolin-3-yl)butanoate (3hd) 

Deprotected the Boc group; White solid; 21.4 mg, 61% yield; 7.3:1 dr, 

78% ee; [α]D
20

 = +62.0 (c = 1.0, CHCl3); Mp: 118.6-119.8 ºC; The ee was 

determined by HPLC (Chiralpak IA column, EtOH/hexane = 10/90, flow 

rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 9.8 min, tmajor = 

11.2 min); 
1
H NMR (300 MHz, CDCl3) δ 1.03 (d, J = 6.6 Hz, 3 H), 2.02 (s, 6 H), 2.23 (dd, J = 

11.0 Hz, J = 15.0 Hz, 1 H), 2.53 (dd, J = 3.1 Hz, J = 15.0 Hz, 1 H), 2.64-2.73 (m, 1 H), 3.02 (d, J 

= 12.7 Hz, 1 H), 3.20 (d, J = 12.9 Hz, 1 H), 3.64 (s, 3 H), 6.41 (s, 2 H), 6.64 (s, 1 H), 6.65 (d, J = 

7.3 Hz, 1 H), 7.04 (t, J = 7.2 Hz, 1 H), 7.13(t, J = 7.6 Hz, 1 H), 7.25 (d, J = 5.9 Hz, 1 H), 8.00 (s, 1 

H); 
13

C NMR (75 MHz, CDCl3) δ 14.9, 21.0, 36.8, 37.2, 40.8, 51.7, 57.5, 109.5, 122.0, 124.4, 

127.7, 128.0, 128.0, 130.5, 135.4, 136.8, 141.1, 173.1, 180.4; MS calcd for C22H25NNaO3 [M + 

Na]
+
: 374.1727, found 374.1724. 

 

tert-butyl 3-(4-methoxy-4-oxobutan-2-yl)-2-oxo-3-(thiophen-2- 

ylmethyl)indoline-1-carboxylate (3id) Colorless oil; 32.2 mg, 75% yield; 

50.3:1 dr, 98% ee; [α]D
20

 = +13.1 (c = 1.0, CHCl3); The ee was determined 

by HPLC (Chiralpak OD-H column, EtOH/hexane = 1/99, flow rate 1.0 

mL/min, λ = 254 nm, major diastereomer: tminor = 12.3 min, tmajor = 17.8 min); 
1
H NMR (300 MHz, CDCl3) δ 1.09 (d, J = 6.7 Hz, 3 H), 1.57 (s, 9 H), 2.17 (dd, J = 10.9 Hz, J = 

15.1 Hz, 1 H), 2.36 (dd, J = 3.2 Hz, J = 15.1 Hz, 1 H), 2.68-2.75 (m, 1 H), 3.27 (d, J = 14.0 Hz, 1 

H), 3.59 (d, J = 14.0 Hz, 1 H), 3.62 (s, 3 H), 6.53 (d, J = 3.3 Hz, 1 H), 6.69 (t, J = 3.5 Hz, 1 H), 

6.91 (d, J = 5.1 Hz, 1 H), 7.15-7.29 (m, 3 H), 7.65 (d, J = 8.0 Hz, 1 H); 
13

C NMR (75 MHz, 

CDCl3) δ 14.8, 28.0, 36.2, 36.7, 37.7, 51.7, 56.9, 84.1, 114.8, 123.5, 124.3, 124.4, 126.2,  127.1, 

128.6, 128.9, 136.7, 140.4, 148.7, 172.6, 176.6; MS calcd for C23H27NNaO5S [M + Na]
+
: 

452.1502, found 452.1502. 

 

tert-butyl 3-(4-methoxy-4-oxobutan-2-yl)-2-oxo-3-(pyridin-2- 

ylmethyl)indoline-1-carboxylate (3jd) Colorless oil; 36.6 mg, 86% 

yield; >99:1 dr, 96% ee; [α]D
20

 = -4.5 (c = 1.0, CHCl3); The ee was 

determined by HPLC (Chiralpak AD-H column, EtOH/hexane = 30/70, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 5.3 min, 

tmajor = 4.4 min); 
1
H NMR (300 MHz, CDCl3) δ 1.12 (d, J = 6.7 Hz, 3 H) 1.62 (s, 9 H), 2.17 (dd, J 

= 11.0 Hz, J = 15.2 Hz, 1 H), 2.37 (dd, J = 3.0 Hz, J = 15.2 Hz, 1 H), 2.66-2.72 (m, 1 H), 3.24 (d, 

J = 13.6 Hz, 1 H), 3.60 (s, 3 H), 3.66 (d, J = 13.6 Hz, 1 H), 6.82-6.90 (m, 2 H), 7.03 (t, J = 7.4 Hz, 

1 H), 7.13 (t, J = 7.1 Hz, 2 H), 7.32 (td, J = 1.8 Hz, J = 7.7 Hz, 1 H), 7.58 (d, J = 7.7 Hz, 1 H), 



8.18 (d, J = 4.0 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.5, 28.1, 36.6, 38.3, 43.8, 51.6, 55.5, 

83.9, 114.5, 121.3, 123.4, 123.5, 123.9, 128.0, 129.0, 135.6, 140.1, 148.6, 149.2, 156.3, 172.8, 

177.2; MS calcd for C24H28N2NaO5 [M + Na]
+
: 447.1890, found 447.1889. 

 

tert-butyl 3-(4-methoxy-4-oxobutan-2-yl)-3-(naphthalen-1- 

ylmethyl)-2-oxoindoline-1-carboxylate (3kd) Colorless oil; 38.9 mg, 

82% yield; 26.2:1 dr, 96% ee; [α]D
20

 = +27.1 (c = 1.0, CHCl3); The ee 

was determined by HPLC (Chiralpak OD-H column, iPrOH/hexane = 

10/90, flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 

12.1 min, tmajor = 6.6 min); 
1
H NMR (300 MHz, CDCl3) δ 1.25 (d, J = 6.7 Hz, 3 H), 1.40 (s, 9 H), 

2.27 (dd, J = 10.8 Hz, J = 15.4 Hz, 1 H), 2.41 (dd, J = 3.2 Hz, J = 15.2 Hz, 1 H), 2.89-2.96 (m, 1 

H), 3.51 (d, J = 13.5 Hz, 1 H), 3.64 (s, 3 H), 3.96 (d, J = 13.5 Hz, 1 H), 6.87 (d, J = 7.1 Hz, 1 H), 

7.00 (t, J = 7.4 Hz, 1 H), 7.08 (t, J = 7.4 Hz, 2 H), 7.24 (d, J = 7.3 Hz, 1 H), 7.31-7.41 (m, 2 H), 

7.45 (d, J = 8.0 Hz, 1 H), 7.54 (d, J = 8.1 Hz, 1 H), 7.66 (d, J = 7.4 Hz, 1 H), 7.96 (d, J = 8.0 Hz, 1 

H); 
13

C NMR (75 MHz, CDCl3) δ 15.0, 27.7, 37.0, 37.8, 51.7, 56.9, 83.6, 114.4, 123.8, 123.8, 

124.3, 124.4, 125.1, 125.2, 127.4, 127.7, 128.1, 128.2, 128.8, 128.9, 131.5, 131.9, 133.4, 140.0, 

148.5, 172.8, 177.0; MS calcd for C29H31NNaO5 [M + Na]
+
: 496.2094, found 496.2088. 

 

ethyl 3-(2-oxo-3-phenylindolin-3-yl)butanoate (3ld) Deprotected the Boc 

group; White solid; 27.5 mg, 85% yield; 24.8:1 dr, 81% ee; [α]D
20

 = +202.3 (c 

= 1.0, CHCl3); Mp: 188.9-190.5 ºC; The ee was determined by HPLC 

(Chiralpak OD-H column, iPrOH/hexane = 10/90, flow rate 1.0 mL/min, λ = 

254 nm, major diastereomer: tminor = 5.3 min, tmajor = 10.9 min); 
1
H NMR (300 MHz, CDCl3) δ 

0.83 (d, J = 6.5 Hz, 3 H), 1.22 (t, J = 7.1 Hz, 3 H), 2.24 (dd, J = 11.4 Hz, J = 15.1 Hz, 1 H), 2.46 

(d, J = 13.5 Hz, 1 H), 3.33-3.38 (m, 1 H), 4.08 (q, J = 7.1 Hz, 2 H), 6.98 (d, J = 7.7 Hz, 1 H), 7.10 

(t, J = 7.4 Hz, 1 H), 7.24-7.33 (m, 5 H), 7.45 (d, J = 7.3 Hz, 2 H), 9.03 (s, 1 H); 
13

C NMR (75 

MHz, CDCl3) δ 14.1, 15.1, 37.0, 37.2, 60.5, 60.8, 110.4, 122.3, 126.1, 127.5, 127.5, 128.5, 128.7, 

129.6, 138.1, 141.6, 172.6, 180.2; MS calcd for C20H21NNaO3 [M + Na]
+
: 346.1414, found 

346.1410. 

 

methyl 3-(2-oxo-3-(p-tolyl)indolin-3-yl)butanoate (3md) Deprotected the 

Boc group; Colorless oil; 22.6 mg, 70% yield; 14.8:1 dr, 79% ee; [α]D
20

 = 

+155.0 (c = 1.0, CHCl3); The ee was determined by HPLC (Chiralpak OD-H 

column, EtOH/hexane = 10/90, flow rate 1.0 mL/min, λ = 254 nm, major 

diastereomer: tminor = 5.3 min, tmajor = 11.1 min); 
1
H NMR (300 MHz, CDCl3) 

0.81 (d, J = 6.5 Hz, 3 H), 2.25 (dd, J = 11.5 Hz, J = 15.2 Hz, 1 H), 2.29 (s, 3 H), 2.49 (dd, J = 1.9 

Hz, J = 15.1 Hz, 1 H), 3.26-3.38 (m, 1 H), 3.63 (s, 3 H), 6.97 (d, J = 7.7 Hz, 1 H), 7.07-7.12 (m, 3 

H), 7.24 (d, J = 7.4 Hz, 1 H), 7.29-7.36 (m, 3 H), 8.92 (s, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 15.1, 

20.9, 36.8, 37.1, 51.7, 60.5, 110.4, 122.3, 126.0, 127.3, 128.4, 129.4, 129.7, 135.0, 137.3, 141.6, 

173.1, 180.4; MS calcd for C20H21NNaO3 [M + Na]
+
: 346.1414, found 346.1401. 

 

tert-butyl 3-([1,1'-biphenyl]-4-yl)-3-(4-morpholino-4-oxobutan- 

2-yl)-2-oxoindoline-1-carboxylate (3nd) Colorless oil; 40.5 mg, 75% 

yield; 11.4:1 dr, 76% ee; [α]D
20

 = +65.7 (c = 1.0, CHCl3); The ee was 



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

254 nm, major diastereomer: tminor = 9.3 min, tmajor = 12.6 min); 
1
H NMR (300 MHz, CDCl3) δ 

0.85 (d, J = 6.5 Hz, 3 H), 1.62 (s, 9 H), 2.28-2.39 (m, 2 H), 3.29 (s, 2 H), 3.46-3.62 (m, 7H), 

7.25-7.35 (m, 3 H),7.39-7.44 (m, 3 H) 7.50-7.56 (m, 6 H), 7.99 (d, J = 8.2 Hz, 1 H); 
13

C NMR (75 

MHz, CDCl3) δ 15.6, 28.0, 34.8, 38.5, 44.0, 60.4, 66.5, 84.5, 115.3, 124.2, 125.5, 126.9, 127.3, 

127.5, 128.1, 128.2, 128.7, 128.8, 137.1, 140.2, 140.4, 140.6, 149.1, 169.9, 176.0; MS calcd for 

C33H36N2NaO5 [M + Na]
+
: 563.2516, found 563.2501. 

 

methyl 3-(3-(4-chlorophenyl)-2-oxoindolin-3-yl)butanoate (3od) 

Deprotected the Boc group; White solid; 25.1 mg, 73% yield; 2.0:1 dr, 

79%/69% ee; [α]D
20

 = +158.6 (c = 1.0, CHCl3); Mp: 171.8-173.2 ºC; The ee 

was determined by HPLC (Chiralpak AD-H column, EtOH/hexane = 10/90, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 22.9 min, 

tmajor = 12.9 min); 
1
H NMR (300 MHz, CDCl3) δ 0.82 (d, J = 6.4 Hz, 3 H), 2.21-2.30 (m, 1 H), 

2.47 (td, J = 2.1 Hz, J = 15.2 Hz, 1 H), 3.29-3.38 (m, 1 H), 3.62 (s, 3 H), 6.98 (d, J = 7.7 Hz, 1 H), 

7.08-7.13 (m, 1 H), 7.22-7.34 (m, 4 H), 7.45 (d, J = 7.1 Hz, 2 H), 8.92 (s, 1 H); 
13

C NMR (75 

MHz, CDCl3) δ 15.1, 36.8, 37.3, 51.7, 60.7, 110.4, 122.3, 126.1, 127.5, 128.7, 128.8, 129.0, 129.5, 

138.0, 141.6, 173.0, 180.1; MS calcd for C19H18ClNNaO3 [M + Na]
+
: 366.0867, found 366.0877. 

 

tert-butyl 3-(4-methoxy-4-oxobutan-2-yl)-3-methyl-2-oxoindoline-1- 

carboxylate (3pd) Colorless oil; 29.2 mg, 84% yield; 5.7:1 dr, 70% ee; 

[α]D
20

 = +27.4 (c = 1.0, CHCl3); The ee was determined by HPLC 

(Chiralpak AD-H column, iPrOH/hexane = 5/95, flow rate 1.0 mL/min, λ = 

254 nm, major diastereomer: tminor = 5.8 min, tmajor = 5.5 min); 
1
H NMR (300 MHz, CDCl3) δ 0.97 

(d, J = 6.7 Hz, 3 H), 1.43 (s, 3 H), 1.64 (s , 9H), 2.10 (dd, J = 11.0 Hz, J = 15.1 Hz, 1 H ), 2.35 (dd, 

J = 3.3 Hz, J = 15.1 Hz, 1 H ), 2.47-2.57 (m, 1H), 3.61 (s, 3 H), 7.12-7.20 (m, 2 H), 7.26-7.32 (m, 

1 H), 7.83 (d, J = 8.1, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.6, 22.1, 28.1, 36.4, 38.4, 50.7, 51.6, 

84.3, 114.8, 122.9, 124.4, 128.2, 131.7, 139.3, 149.2, 172.8, 178.1; MS calcd for C19H25NNaO5 

[M + Na]
+
: 370.1625, found 370.1619. 

 

methyl 3-(3-butyl-2-oxoindolin-3-yl)butanoate (3qd) Deprotected the Boc 

group; Colorless oil; 22.0 mg, 76% yield; 7.8:1 dr, 68% ee; [α]D
20

 = +20.8 (c 

= 1.0, CHCl3); The ee was determined by HPLC (Chiralpak AD-H column, 

iPrOH/hexane = 20/80, flow rate 0.8 mL/min, λ = 254 nm, major 

diastereomer: tminor = 5.4 min, tmajor = 7.3 min); 
1
H NMR (300 MHz, CDCl3) δ 0.74 (t, J = 7.2 Hz, 

3 H), 0.93 (d, J = 6.6 Hz, 3 H), 0.97-1.10 (m, 2 H), 1.12-1.25 (m, 2 H), 1.76-2.00 (m, 2 H), 2.14 

(dd, J = 11.0 Hz, J = 14.9 Hz, 1 H), 2.42-2.57 (m, 2 H), 3.61 (s, 3 H), 6.91 (d, J = 7.7 Hz, 1 H), 

7.03 (t, J = 7.4 Hz, 1 H), 7.12 (d, J = 7.3 Hz, 1 H), 7.21 (t, J = 7.5 Hz, 1 H), 8.78 (s, 1 H); 
13

C 

NMR (75 MHz, CDCl3) δ 13.8, 14.6, 22.9, 26,3, 34.9, 36.6, 37.1, 51.6, 55.9, 109.6, 122.4, 123.6, 

127.9, 131.5, 141.4, 173.2, 181.8; MS calcd for C17H23NNaO3 [M + Na]
+
: 312.1570, found 

312.1565. 

 

 

 



tert-butyl 3-(2-methoxy-2-oxoethyl)-3-(4-methoxy-4-oxobutan-2- 

yl)-2-oxoindoline-1-carboxylate (3rd) Colorless oil; 32.1 mg, 79% 

yield; 45.7:1 dr, 93% ee; [α]D
20

 = +21.6 (c = 1.0, CHCl3); The ee was 

determined by HPLC (Chiralpak OD-H column, iPrOH/hexane = 10/90, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 7.4 min, 

tmajor = 6.4 min); 
1
H NMR (300 MHz, CDCl3) δ 0.97 (d, J = 6.7 Hz, 3 H), 1.64 (s, 9 H), 2.06 (dd, J 

= 10.9 Hz, J = 15.2 Hz, 1 H), 2.27 (dd, J = 3.2 Hz, J = 15.3 Hz, 1 H), 2.47-2.54 (m, 1 H), 2.90 (d, 

J = 16.3 Hz, 1 H), 3.19 (d, J = 16.3 Hz, 1 H), 3.40 (s, 3 H), 3.60 (s, 3 H), 7.11-7.16 (m, 2 H), 7.26- 

7.33 (m, 1 H), 7.84 (d, J = 8.1 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 14.2, 28.1, 36.1, 38.3, 39.9, 

51.7, 51.7, 52.1, 84.2, 115.0, 122,6, 124.3, 128.7, 140.6, 140.7, 149.1, 170.0, 172.4, 176.8; MS 

calcd for C21H27NNaO7 [M + Na]
+
: 428.1680, found 428.1661. 

 

tert-butyl 3-(2-ethoxy-2-oxoethyl)-3-(4-ethoxy-4-oxobutan-2-yl)-2- 

oxoindoline-1-carboxylate (3sd) Colorless oil; 33.8 mg, 78% yield; 12.1:1 

dr, 97% ee; [α]D
20

 = +13.4 (c = 1.0, CHCl3); The ee was determined by 

HPLC (Chiralpak OD-H column, iPrOH/hexane = 10/90, flow rate 1.0 

mL/min, λ = 254 nm, major diastereomer: tminor = 5.4 min, tmajor = 5.0 min); 
1
H NMR (300 MHz, 

CDCl3) δ 0.92-0.99 (m, 6 H), 1.20 (t, J = 7.1 Hz, 3 H), 1.64 (s, 9 H), 2.05 (dd, J = 11.0 Hz, J = 

15.2 Hz, 1 H), 2.26 (dd, J = 3.1 Hz, J = 15.2 Hz, 1 H), 2.44-2.52 (m, 1 H), 2.88 (d, J = 16.0 Hz, 1 

H), 3.20 (d, J = 16.0 Hz, 1 H), 3.77-3.86 (m, 2 H), 4.06 (q, J = 7.1 Hz, 2 H), 7.12-7.15 (m, 2 H), 

7.27-7.33 (m, 1 H), 7.84 (d, J = 8.2 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 13.6, 14.1, 14.1, 28.1, 

36.4, 38.5, 40.3, 52.2, 60.6, 60.7, 84.2, 114.9, 122.7, 124.3, 128.7, 128.8, 140.7, 149.2, 169.4, 

172.0, 176.8; MS calcd for C23H31NNaO7 [M + Na]
+
: 456.1993, found 456.1970. 

 

tert-butyl 3-benzyl-3-(4-methoxy-4-oxobutan-2-yl)-5-methyl-2- 

oxoindoline-1-carboxylate (3td) Colorless oil; 35.8 mg, 82% yield; 

11.1:1 dr, 85% ee; [α]D
20

 = +36.2 (c = 1.0, CHCl3); The ee was determined 

by HPLC (Chiralpak AD-H column, iPrOH/hexane = 10/90, flow rate 1.0 

mL/min, λ = 254 nm, major diastereomer: tminor = 5.1 min, tmajor = 5.6 min); 
1
H NMR (300 MHz, CDCl3) δ 1.09 (d, J = 6.7 Hz, 3 H), 1.52 (s, 9 H), 2.22 (dd, J = 11.1 Hz, J = 

15.1 Hz, 1 H), 2.37-2.44 (m, 4 H), 2.70-2.77 (m, 1 H), 3.01 (d, J = 12.7 Hz, 1 H), 3.33 (d, J = 12.7 

Hz, 1 H), 3.64 (s, 3 H), 6.74 (dd, J = 1.4 Hz, J = 7.4 Hz, 2 H), 6.95-7.05 (m, 5 H), 7.39 (d, J = 8.3 

Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 15.0, 21.2, 28.0, 36.9, 37.7, 42.5, 51.7, 57.3, 83.7, 114.4, 

124.0, 126.5, 127.5, 128.8, 128.9, 129.8, 133.6, 135.2, 137.8, 148.7, 172.9, 177.0; MS calcd for 

C26H31NNaO5 [M + Na]
+
: 460.2094, found 460.2103. 

 

tert-butyl 3-benzyl-3-(4-methoxy-4-oxobutan-2-yl)-5-methyl-2- 

oxoindoline-1-carboxylate (3ud) Colorless oil; 28.6 mg, 65% yield; 

36.1:1 dr, 93% ee; [α]D
20

 = +12.5 (c = 1.0, CHCl3); The ee was 

determined by HPLC (Chiralpak OD-H column, iPrOH/hexane = 5/95, 

flow rate 1.0 mL/min, λ = 254 nm, major diastereomer: tminor = 5.5 min, 

tmajor = 7.6 min); 
1
H NMR (300 MHz, CDCl3) δ 1.12 (d, J = 6.7 Hz, 3 H), 1.54 (s, 9 H), 2.20 (dd, J 

= 10.8 Hz, J = 15.1 Hz, 1 H), 2.36 (dd, J = 3.2 Hz, J = 15.1 Hz, 1 H), 2.70-2.76 (m, 1 H), 2.99 (d, 

J = 12.8 Hz, 1 H), 3.37 (d, J = 12.8 Hz, 1 H), 3.65 (s, 3 H), 6.77 (dd, J = 1.4 Hz, J = 7.5 Hz, 2 H), 



6.89 (td, J = 2.7 Hz, J = 8.9 Hz, 1 H), 6.98-7.05 (m, 4 H), 7.52 (dd, J = 4.6 Hz, J = 8.9 Hz, 1 H); 
13

C NMR (75 MHz, CDCl3) δ 15.0, 28.0, 36.8, 37.7, 42.5, 51.8, 57.6, 84.1, 110.9 (d, J = 24.1 Hz), 

114.8 (d, J = 22.6 Hz), 116.0 (d, J = 7.8 Hz), 126.8, 127.7, 129.7, 131.0 (d, J = 7.7 Hz), 134.7, 

136.1, 148.5, 159.7 (d, J = 242.1 Hz), 172.5, 176.4; MS calcd for C25H28FNNaO5 [M + Na]
+
: 

464.1844, found 464.1854.  

 

methyl 3-(1-acetyl-3-benzyl-2-oxoindolin-3-yl)butanoate (3vd) White 

solid; 35.1 mg, 96% yield; 4.3:1 dr, 3% ee; [α]D
20

 = +0.7 (c = 1.0, CHCl3); 

Mp: 143.5-149 ºC; The ee was determined by HPLC (Chiralpak OD-H 

column, iPrOH/hexane = 1/99, flow rate 1.0 mL/min, λ = 254 nm, major 

diastereomer: tminor = 12.4 min, tmajor = 26.7 min); ; 
1
H NMR (300 MHz, CDCl3) δ 1.03 (d, J = 6.7 

Hz, 3 H), 2.22 (dd, J = 10.9 Hz, J = 15.1 Hz, 1 H), 3.47-3.53 (m, 4 H), 2.77-2.81 (m, 1 H), 3.10 (d, 

J = 12.8 Hz, 1 H), 3.34 (d, J = 12.8 Hz, 1 H), 3.65 (s, 3 H), 6.70 (d, J = 6.5 Hz, 2 H), 6.96-7.03 (m, 

3 H), 7.21-7.27 (m, 2 H), 7.34 (dd, J = 3.7 Hz, J = 5.6 Hz, 1 H), 7.93-7.98 (m, 1 H); 
13

C NMR (75 

MHz, CDCl3) δ 15.2, 26.4, 36.7, 38.0, 42.4, 51.7, 57.6, 116.2, 123.4, 124.9, 126.9, 127.7, 128.6, 

129.1, 129.6, 134.9, 140.5, 170.3, 172.6, 179.3; MS calcd for C22H23NNaO4 [M + Na]
+
: 388.1519, 

found 388.1517. 

 

N-benzyl-3-(3-benzyl-2-oxo-1-tosylindolin-3-yl)butanamide (3wd) 

White solid; 54.2 mg, 98% yield; 4.9:1 dr, 60% ee; [α]D
20

 = +0.9 (c = 1.0, 

CH2Cl2); Mp: 199.5-201.3 ºC; The ee was determined by HPLC (Chiralpak 

IA column, iPrOH/hexane = 20/80, flow rate 1.0 mL/min, λ = 254 nm, 

major diastereomer: tminor = 24.3 min, tmajor = 11.0 min); 
1
H NMR (300 MHz, CDCl3) δ 0.57 (d, J 

= 6.5 Hz, 3 H), 1.99 (t, J = 11.7 Hz, 1 H), 2.39-2.59 (m, 5 H), 3.08 (d, J = 13.1 Hz, 1 H), 3.29 (d, J 

= 13.1 Hz, 1 H), 4.25 (d, J = 5.7 Hz, 2 H), 6.50 (d, J = 7.2 Hz, 2 H), 6.73 (t, J = 7.6 Hz, 2 H), 6.90 

(t, J = 7.4 Hz, 1 H), 7.21-7.32 (m, 7 H), 7.41 (d, J = 8.1 Hz, 2 H), 7.57 (d, J = 7.9 Hz, 2 H), 7.70 (d, 

J = 8.3 Hz, 2 H), 8.47 (t, J = 5.7 Hz, 1 H); 
13

C NMR (75 MHz, DMSO-d6) δ 14.1, 21.1, 37.3, 38.7, 

40.2, 42.2, 57.4, 112.2, 124.4, 125.3, 126.1, 126.7, 127.2, 127.2, 127.5, 128.2, 128.4, 128.6, 129.1, 

130.0, 134.4, 135.3, 138.7, 139.4, 145.6, 170.5, 176.8; MS calcd for C33H32N2NaO4S [M + Na]
+
: 

575.1975, found 575.1967. 

 

methyl 3-(3-benzyl-2-oxo-1-(phenylcarbamoyl)indolin-3-yl)butanoate 

(3xd) Colorless oil; 41.6 mg, 94% yield; 2.9:1 dr, 0%/35% ee; [α]D
20

 = -4.3 

(c = 1.0, CHCl3); The ee was determined by HPLC (Chiralpak OD-H column,  

iPrOH/hexane = 10/90, flow rate 1.0 mL/min, λ = 254 nm, major 

diastereomer: tminor = 6.1 min, tmajor = 9.4 min); 
1
H NMR (300 MHz, CDCl3) 

δ 1.10 (d, J = 6.7 Hz, 3 H), 2.34 (dd, J = 10.9 Hz, J = 15.1 Hz, 1 H), 2.50 (dd, J = 3.2 Hz, J = 15.1 

Hz, 1 H), 2.78-2.87 (m, 1 H), 3.17 (d, J = 12.9 Hz, 1 H), 3.31 (d, J = 12.9 Hz, 1 H), 3.66 (s, 3 H), 

6.74-6.76 (m, 2 H), 6.96-7.04 (m, 3 H), 7.14 (t, J = 7.5 Hz, 1 H), 7.22-7.29 (m, 2 H), 7.31-7.41 (m, 

3 H), 7.56 (d, J = 8.5 Hz, 2 H ), 8.08 (d, J = 7.7 Hz, 1 H), 10.65 (s, 1 H); 
13

C NMR (75 MHz, 

CDCl3) δ 15.0, 36.7, 38.0, 42.0, 51.7, 58.4, 116.3, 120.4, 123.3, 124.4, 124.6, 127.0, 127.9, 128.7, 

128.7, 129.0, 129.5, 134.6, 137.0, 140.5, 148.8, 172.5, 181.6; MS calcd for C27H26N2NaO4 [M + 

Na]
+
: 465.1785, found 465.1785. 
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