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Compound Characterization Data 

 

Ethyl (S)-2'-amino-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate (9a)67 

White solid, 27.1 mg, 84% yield; [α]24
D = +15.5 (c 1.0, MeOH, 72% ee); 

1H NMR (500 MHz, DMSO-d6) δ 10.40 (s, 1H), 7.19 (dd, J = 7.6, 1.3 Hz, 

2H), 7.14 (s, 2H), 7.06 (dd, J = 7.4, 1.2 Hz, 1H), 6.95 (dd, J = 7.6, 1.0 Hz, 

1H), 6.80 (d, J = 7.7 Hz, 1H), 3.77 (dd, J = 14.9, 7.2 Hz, 2H), 2.32 (s, 3H), 

0.79 (t, J = 7.1 Hz, 3H). 13C NMR (125 MHz, DMSO-d6) δ 179.04, 164.95, 159.39, 158.96, 142.59, 

134.99, 129.00, 123.84, 122.32, 117.94, 109.78, 105.10, 60.71, 56.96, 49.41, 19.02, 13.44. 

Enantiomeric excess of 9a was determined by chiral stationary phase HPLC analysis using a 

ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR 

= 23.6 min, minor enantiomer: tR = 13.6 min. 

 

Ethyl (R)-2'-amino-3'-cyano-1,6'-dimethyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate 

(9b)68 

White solid, 27.3 mg, 81% yield; [α]24
D = +14.7 (c 1.0, MeOH, 28% ee); 

1H NMR (500 MHz, DMSO-d6) δ 7.29 (dd, J = 7.7, 1.3 Hz, 1H), 7.20 (s, 

2H), 7.13 (dd, J = 7.3, 1.2 Hz, 1H), 7.06 – 6.98 (m, 2H), 3.72 (dd, J = 7.1, 

2.0 Hz, 2H), 3.14 (s, 3H), 2.33 (s, 3H), 0.73 (t, J = 7.1 Hz, 3H). 13C NMR 

(126 MHz, DMSO-d6) δ 177.41, 164.79, 159.42, 143.94, 134.18, 129.36, 129.22, 128.67, 123.57, 

123.08, 117.77, 108.71, 104.86, 60.66, 56.61, 48.97, 26.76, 19.09, 13.66. Enantiomeric excess of 

9b was determined by chiral stationary phase HPLC analysis using a ChiralPak AD-H column 

(80:20 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 11.2 min, minor 

enantiomer: tR = 9.3 min. 

 

Ethyl (R)-2'-amino-1-benzyl-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9c)68 
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White solid, 33.3 mg, 80% yield; [α]24
D = +20.4 (c 1.4, MeOH, 71% ee) 

[lit. [α]24
D = +21.3 (c 1.4, MeOH, 74% ee) 8]; 1H NMR (500 MHz, DMSO-

d6) δ 7.48 (d, J = 7.4 Hz, 2H), 7.35 – 7.15 (m, 8H), 7.02 (d, J = 7.5 Hz, 

1H), 6.86 (d, J = 7.8 Hz, 1H), 5.02 (d, J = 16.0 Hz, 1H), 4.79 (d, J = 15.8 

Hz, 1H), 3.79 (dd, J = 10.9, 6.7 Hz, 1H), 3.54 (dd, J = 10.9, 6.6 Hz, 1H), 

2.35 (s, 3H), 0.59 (t, J = 7.0 Hz, 3H). 13C NMR (126 MHz, DMSO-d6) δ 177.67, 164.84, 159.66, 

159.33, 143.21, 136.62, 134.11, 129.36, 129.11, 128.86, 128.67, 127.99, 127.81, 125.77, 123.79, 

123.19, 118.03, 109.36, 105.02, 60.58, 56.62, 49.01, 43.88, 21.51, 19.12, 13.55. Enantiomeric 

excess of 9c was determined by chiral stationary phase HPLC analysis using a ChiralPak AD-H 

column (80:20 hexanes /i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 19.6 min, 

minor enantiomer: tR = 11.6 min. 

 

Methyl (S)-2'-amino-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate 

(9d)67   

White solid, 24.2 mg, 78% yield; [α]24
D = -19.5 (c 1.0, MeOH, 64% ee); 

1H NMR (500 MHz, DMSO-d6) δ 10.33 (s, 1H), 7.16 – 7.03 (m, 3H), 6.98 

(dd, J = 7.5, 1.2 Hz, 1H), 6.86 (d, J = 1.1 Hz, 1H), 6.73 (d, J = 7.7 Hz, 

1H), 3.27 (s, 3H), 2.24 (s, 3H). 13C NMR (126 MHz, DMSO-d6) δ 178.95, 

165.56, 159.39, 158.90, 142.40, 134.87, 129.36, 129.03, 128.67, 125.78, 123.81, 122.33, 117.91, 

109.77, 105.33, 79.62, 56.95, 51.87, 49.51, 21.51, 19.27. Enantiomeric excess of 9d was 

determined by chiral stationary phase HPLC analysis using a ChiralPak IC column (60:40 

hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 36.5 min, minor enantiomer: 

tR = 15.2 min. 

 

Benzyl (S)-2'-amino-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate (9e)  

White solid, 30.9 mg, 80% yield; mp: 194-196 °C; [α]24
D = +26.9 (c 1.0, 

MeOH, 53% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.36 (s, 1H), 7.43 – 

7.10 (m, 6H), 7.15 – 6.85 (m, 5H), 6.72 (d, J = 7.7 Hz, 1H), 4.86 (d, J = 

2.1 Hz, 2H), 2.32 (s, 3H).; 13C NMR (126 MHz, DMSO-d6) δ 178.86, 
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164.94, 159.44, 159.29, 142.39, 135.69, 134.92, 128.98, 128.71, 128.31, 128.06, 123.87, 122.32, 

117.88, 110.00, 104.91, 66.42, 57.18, 49.45, 19.38. νmax (neat, cm-1): 3472, 2221, 1716, 1673, 

1596, 1208, 1060, 886; HRMS (ESI): m/z calcd. for C22H18N3O4 ([M+H]+): 388.1292; found 

388.1289. Enantiomeric excess of 9e was determined by chiral stationary phase HPLC analysis 

using a ChiralPak AD-H column (80:20 hexanes /i-PrOH at 1.0 mL·min−1, λ = 254 nm), major 

enantiomer: tR = 18.6 min, minor enantiomer: tR = 15.2 min. 

 

Isopropyl (S)-2'-amino-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate 

(9f)27   

 White solid, 27.8 mg, 82% yield; [α]24
D = -42.3 (c 1.0, MeOH, 87% ee); 

1H NMR (500 MHz, DMSO-d6) δ 10.39 (s, 1H), 7.22 – 7.04 (m, 4H), 6.97 

– 6.75 (m, 2H), 4.80 – 4.45 (m, 1H), 2.32 (s, 3H), 0.97 (d, J = 6.3 Hz, 3H), 

0.55 (d, J = 6.2 Hz, 3H). 13C NMR (126 MHz, DMSO-d6) δ 179.11, 

164.33, 159.36, 158.92, 142.75, 137.81, 135.17, 129.36, 128.93, 128.67, 125.77, 123.84, 122.24, 

117.96, 109.78, 105.09, 68.25, 56.97, 49.35, 21.31, 20.59, 18.86. Enantiomeric excess of 9f was 

determined by chiral stationary phase HPLC analysis using a ChiralPak IB column (70:30 

hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 31.1 min, minor enantiomer: 

tR = 12.0 min. 

 

tert-Butyl (S)-2'-amino-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate 

(9g)67   

White solid,  26.8 mg, 76% yield; [α]24
D = +16.7 (c 1.0, MeOH, 82% ee); 

1H NMR (500 MHz, DMSO-d6) δ 10.38 (s, 1H), 7.21 (td, J = 7.7, 1.3 Hz, 

1H), 7.15 – 7.04 (m, 3H), 6.96 (td, J = 7.5, 1.0 Hz, 1H), 6.81 (d, J = 7.7 

Hz, 1H), 2.25 (s, 3H), 1.02 (s, 9H). 13C NMR (126 MHz, DMSO-d6) δ 

178.89, 164.24, 159.59, 157.65, 142.77, 134.79, 129.02, 124.01, 122.25, 118.03, 109.87, 106.26, 

81.73, 56.85, 49.37, 27.38, 18.61. Enantiomeric excess of 9g was determined by chiral stationary 

phase HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 

254 nm), major enantiomer: tR = 33.8 min, minor enantiomer: tR = 8.5 min. 
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Ethyl (S)-2'-amino-3'-cyano-5-fluoro-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9h)67 

White solid, 29.3 mg, 86%yield; [α]24
D = -18.9 (c 1.0, MeOH, 60% ee); 

1H NMR (500 MHz, DMSO-d6) δ 10.38 (s, 1H), 7.16 (s, 2H), 6.98 (ddt, 

J = 8.3, 6.8, 4.1 Hz, 2H), 6.74 (dd, J = 8.3, 4.3 Hz, 1H), 3.76 (dd, J = 

18.0, 7.1 Hz, 2H), 2.29 (s, 3H), 0.78 (t, J = 7.1 Hz, 3H). 13C NMR (126 

MHz, DMSO-d6) δ 179.09, 164.81, 159.53 (d, JC-F  = 37 Hz), 157.71, 138.76, 136.85 (d, JC-F = 8 

Hz), 129.01 (d, JC-F= 87 Hz), 117.81, 115.20 (d, JC-F= 23 Hz), 111.81,  110.50 (d, JC-F = 8 Hz), 

104.41, 60.80, 56.51, 49.96, 19.17, 13.49. Enantiomeric excess of 9h was determined by chiral 

stationary phase HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 

mL·min−1, λ = 254 nm), major enantiomer: tR = 24.3 min, minor enantiomer: tR = 11.4 min. 

 

Isopropyl (S)-2'-amino-3'-cyano-5-fluoro-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9i)  

White solid, 28.9 mg, 81% yield; mp: 224- 226 °C; [α]24
D = -15.2 (c 

1.0, MeOH, 71% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.42 (s, 1H), 

7.20 (s, 2H), 7.11 – 6.98 (m, 2H), 6.83 – 6.76 (m, 1H), 4.71 – 4.59 (m, 

1H), 2.33 (s, 3H), 0.99 (d, J = 6.3 Hz, 3H), 0.61 (d, J = 6.2 Hz, 3H).; 

13C NMR (126 MHz, DMSO-d6) δ 179.18, 164.18, 159.50 (d, JC-F = 35 Hz), 157.77, 138.90, 137.02 

(d, JC-F = 8 Hz), 129.02 (d, JC-F = 87 Hz), 117.84, 115.13 (d, JC-F = 24 Hz), 111.72 (d, JC-F = 24 

Hz), 110.51 (d, JC-F = 8 Hz), 104.38, 68.34, 56.49, 49.89, 21.29, 20.73, 19.00. νmax (neat, cm-1): 

3232, 2203, 1717, 1672, 1592, 1205, 1069, 886; HRMS (ESI): m/z calcd. for C18H17FN3O4 

([M+H]+): 358.1198; found 358.1195. Enantiomeric excess of 9i was determined by chiral 

stationary phase HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 

mL·min−1, λ = 254 nm), major enantiomer: tR = 33.8 min, minor enantiomer: tR = 10.2 min. 

 

Ethyl (S)-2'-amino-5-chloro-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9j)28  
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White solid, 29.2 mg, 82% yield; [α]24
D = -21.7 (c 1.0, MeOH, 59% 

ee); 1H NMR (500 MHz, DMSO-d6) δ 10.55 (s, 1H), 7.29 – 7.15 (m, 

4H), 6.82 (d, J = 8.2 Hz, 1H), 3.82 (dd, J = 14.3, 7.1 Hz, 2H), 2.34 (s, 

3H), 0.84 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO-d6) δ 

178.84, 164.80, 159.95, 159.36, 141.47, 137.27, 128.87, 126.23, 124.03, 117.81, 111.22, 104.18, 

60.87, 56.37, 49.74, 19.23, 13.51. Enantiomeric excess of 9j was determined by chiral stationary 

phase HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 

254 nm), major enantiomer: tR = 19.7 min, minor enantiomer: tR = 11.7 min. 

 

Isopropyl (S)-2'-amino-5-chloro-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9k)27  

White solid, 29.0 mg, 78% yield; [α]24
D = +31.6 (c 1.0, MeOH, 74% 

ee); 1H NMR (500 MHz, DMSO-d6) δ 10.54 (s, 1H), 7.31 – 7.08 (m, 

4H), 6.82 (d, J = 8.2 Hz, 1H), 4.75 – 4.62 (m, 1H), 2.34 (s, 3H), 0.99 

(d, J = 6.2 Hz, 3H), 0.62 (d, J = 6.2 Hz, 3H). 13C NMR (126 MHz, 

DMSO-d6) δ 178.89, 164.15, 159.87, 159.35, 141.61, 137.41, 128.79, 126.23, 124.04, 117.84, 

111.22, 104.18, 68.38, 56.34, 49.67, 21.29, 20.75, 19.04. Enantiomeric excess of 9k was 

determined by chiral stationary phase HPLC analysis using a ChiralPak IB column (70:30 

hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 25.8 min, minor enantiomer: 

tR = 10.1 min. 

 

Ethyl (S)-2'-amino-5-bromo-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9l)28, 67  

White solid, 32.1 mg, 80% yield; [α]24
D = +34.3 (c 1.0, MeOH, 59% 

ee); 1H NMR (500 MHz, DMSO-d6) δ 10.56 (s, 1H), 7.37 (dd, J = 8.2, 

2.0 Hz, 1H), 7.30 (d, J = 2.0 Hz, 1H), 7.23 (s, 2H), 6.78 (d, J = 8.2 Hz, 

1H), 3.95 – 3.74 (m, 2H), 2.34 (s, 3H), 0.84 (t, J = 7.1 Hz, 3H). 13C 

NMR (126 MHz, DMSO-d6) δ 178.71, 164.80, 160.00, 159.35, 141.87, 137.66, 131.73, 126.71, 

117.82, 113.89, 111.77, 104.16, 60.88, 56.39, 49.69, 19.25, 13.51. Enantiomeric excess of 9l was 
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determined by chiral stationary phase HPLC analysis using a ChiralPak IB column (70:30 

hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 18.0 min, minor enantiomer: 

tR = 11.8 min. 

 

Isopropyl (S)-2'-amino-5-bromo-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9m)  

White solid, 34.6 mg, 83% yield; mp: 250- 252 °C; [α]24
D = +30.6 (c 

1.0, MeOH, 58% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.54 (s, 1H), 

7.38 (dd, J = 8.2, 2.1 Hz, 1H), 7.30 (d, J = 2.1 Hz, 1H), 7.22 (s, 2H), 

6.78 (d, J = 8.2 Hz, 1H), 4.67 (p, J = 6.2 Hz, 1H), 2.34 (s, 3H), 0.99 

(d, J = 6.3 Hz, 3H), 0.63 (d, J = 6.2 Hz, 3H). 13C NMR (126 MHz, DMSO) δ 178.76, 164.16, 

159.90, 159.35, 142.03, 137.81, 131.65, 126.72, 117.85, 113.84, 111.76, 104.17, 68.39, 56.36, 

49.62, 21.29, 20.75, 19.05. νmax (neat, cm-1): 3234, 2208, 1714, 1636, 1592, 1229, 1069, 868; 

HRMS (ESI): m/z calcd. for C18H17BrN3O4 ([M+H]+): 418.0397; found 418.0400. Enantiomeric 

excess of 9m was determined by chiral stationary phase HPLC analysis using a ChiralPak IB 

column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 22.6 min, 

minor enantiomer: tR = 9.9 min. 

 

Ethyl (S)-2'-amino-3'-cyano-5-iodo-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9n)  

White solid, 41.3 mg, 92% yield; mp: 246 - 248 °C; [α]24
D = +17.8 (c 

1.0, MeOH, 65% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.54 (s, 1H), 

7.53 (dd, J = 8.1, 1.8 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 7.22 (s, 2H), 

6.67 (d, J = 8.0 Hz, 1H), 3.82 (dd, J = 14.4, 7.1 Hz, 2H), 2.34 (s, 3H), 

0.84 (t, J = 7.1 Hz, 3H).; 13C NMR (126 MHz, DMSO-d6) δ 178.49, 164.82, 159.93, 159.33, 

142.34, 137.88, 137.56, 132.07, 117.84, 112.30, 104.22, 84.95, 60.87, 56.46, 49.47, 19.24, 13.51. 

νmax (neat, cm-1): 3237, 2201, 1718, 1629, 1589, 1213, 1068, 864; HRMS (ESI): m/z calcd. for 

C17H15IN3O4 ([M+H]+): 452.0102; found 452.0101.  Enantiomeric excess of 9n was determined 
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by chiral stationary phase HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 

1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 17.2 min, minor enantiomer: tR = 13.1 min. 

 

Ethyl (S)-2'-amino-4-chloro-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9o)  

White solid, 27.8 mg, 78% yield; mp: 242 -244 °C; [α]24
D = +28.2 (c 1.0, 

MeOH, 44% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.67 (s, 1H), 7.33 – 

7.14 (m, 3H), 7.02 – 6.88 (m, 1H), 6.80 (d, J = 7.7 Hz, 1H), 3.85 (t, J = 7.2 

Hz, 2H), 2.34 (s, 3H), 0.87 (t, J = 7.1 Hz, 3H).; 13C NMR (126 MHz, 

DMSO-d6) δ 178.26, 164.74, 160.37, 160.10, 144.40, 130.69, 130.15, 129.86, 129.36, 128.67, 

122.69, 117.68, 108.89, 103.18, 60.88, 54.30, 50.05, 19.20, 13.54. νmax (neat, cm-1): 3294, 2195, 

1698, 1591, 1375, 1212, 1065, 899; HRMS (ESI): m/z calcd. for C17H15ClN3O4 ([M+H]+): 

360.0746; found 360.0745.  Enantiomeric excess of 9o was determined by chiral stationary phase 

HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 

nm), major enantiomer: tR = 21.2 min, minor enantiomer: tR = 13.8 min. 

 

Isopropyl (S)-2'-amino-6-chloro-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9p)  

White solid, 29.8 mg, 80% yield; mp: 182-184 °C; [α]24
D = +13.2 (c 

1.0, MeOH, 62% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.56 (s, 1H), 

7.20 (s, 2H), 7.08 (d, J = 7.9 Hz, 1H), 6.97 (dd, J = 7.9, 2.0 Hz, 1H), 

6.82 (d, J = 2.0 Hz, 1H), 4.80 – 4.45 (m, 1H), 2.31 (s, 3H), 0.98 (d, J 

= 6.3 Hz, 3H), 0.61 (d, J = 6.2 Hz, 3H).; 13C NMR (126 MHz, DMSO-d6) δ 179.07, 164.15, 159.55, 

159.36, 144.24, 134.14, 133.14, 129.35, 128.66, 125.34, 121.95, 117.82, 109.83, 104.47, 68.44, 

56.36, 49.11, 21.33, 20.72, 18.97. νmax (neat, cm-1): 3181, 2195, 11707, 1670, 1598, 1208, 1063, 

869; HRMS (ESI): m/z calcd. for C18H17ClN3O4 ([M+H]+): 374.0902; found 374.0899. 

Enantiomeric excess of 9p was determined by chiral stationary phase HPLC analysis using a 

ChiralPak IB column (80:20 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR 

= 15.8 min, minor enantiomer: tR = 20.1 min. 
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Isopropyl (S)-2'-amino-7-chloro-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9q)  

White solid, 29.0 mg, 78% yield; mp: 170-172 °C; [α]24
D = +22.9 (c 1.0, 

MeOH, 83% ee); 1H NMR (500 MHz, DMSO-d6) δ 10.86 (s, 1H), 7.33 – 

7.16 (m, 3H), 7.05 (dd, J = 7.5, 1.1 Hz, 1H), 7.01 – 6.88 (m, 1H), 4.62 (p, 

J = 6.2 Hz, 1H), 2.32 (s, 3H), 0.98 (d, J = 6.3 Hz, 3H), 0.55 (d, J = 6.2 Hz, 

3H). 13C NMR (126 MHz, DMSO-d6) δ 179.14, 164.07, 159.65, 159.34, 

140.45, 137.04, 128.88, 123.63, 122.54, 117.81, 114.20, 104.51, 68.38, 56.34, 50.23, 21.36, 20.62, 

18.93. νmax (neat, cm-1): 3164, 2022, 1746, 1674, 1567, 1215, 1076, 851; HRMS (ESI): m/z calcd. 

for C18H17ClN3O4 ([M+H]+): 374.0902; found 374.0899. Enantiomeric excess of 9q was 

determined by chiral stationary phase HPLC analysis using a ChiralPak IB column (70:30 

hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 10.5 min, minor enantiomer: 

tR = 15.5 min. 

 

Isopropyl (S)-2'-amino-3'-cyano-6'-methyl-5-nitro-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9r)  

White solid, 30.7 mg, 80% yield; mp: 200-202 °C; [α]24
D = +26.4 (c 

1.0, MeOH, 67% ee); 1H NMR (500 MHz, DMSO-d6) δ 11.13 (s, 

1H), 8.15 (dd, J = 8.6, 2.4 Hz, 1H), 7.98 (d, J = 2.4 Hz, 1H), 7.29 (s, 

2H), 6.98 (d, J = 8.6 Hz, 1H), 4.61 (p, J = 6.2 Hz, 1H), 2.32 (s, 2H), 

0.92 (d, J = 6.2 Hz, 3H), 0.55 (d, J = 6.2 Hz, 3H).; 13C NMR (126 MHz, DMSO-d6) δ 179.66, 

163.94, 160.93, 159.45, 149.16, 142.89, 136.60, 126.45, 119.56, 117.66, 110.08, 103.38, 68.60, 

55.61, 49.56, 21.28, 20.86, 19.22. νmax (neat, cm-1): 3217, 2198, 1718, 1672, 1519, 1220, 1074, 

866; HRMS (ESI): m/z calcd. for C18H17N4O6 ([M+H]+): 385.1143; found 385.1154. Enantiomeric 

excess of 9r was determined by chiral stationary phase HPLC analysis using a ChiralPak IB 

column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 19.9 min, 

minor enantiomer: tR = 9.3 min. 
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Ethyl (S)-2'-amino-3'-cyano-5,6'-dimethyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate 

(9s)69 

White solid, 26.9 mg, 80% yield; [α]24
D = -24.0 (c 1.0, MeOH, 71% ee); 

1H NMR (500 MHz, DMSO-d6) δ 10.24 (s, 1H), 7.07 (s, 2H), 7.02 – 

6.90 (m, 1H), 6.83 (d, J = 1.7 Hz, 1H), 6.64 (d, J = 7.8 Hz, 1H), 3.74 

(dd, J = 8.3, 7.1 Hz, 2H), 2.28 (s, 3H), 2.18 (s, 3H), 0.77 (t, J = 7.1 Hz, 

3H). 13C NMR (126 MHz, DMSO-d6) δ 179.01, 164.98, 159.31, 158.93, 140.10, 137.81, 135.16, 

131.10, 129.36, 129.21, 128.67, 125.78, 124.38, 118.00, 109.51, 105.15, 60.71, 57.20, 49.47, 

21.08, 19.06, 13.45. Enantiomeric excess of 9s was determined by chiral stationary phase HPLC 

analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major 

enantiomer: tR = 24.0 min, minor enantiomer: tR = 13.6 min. 

 

Ethyl (S)-2'-amino-3'-cyano-5-methoxy-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-

carboxylate (9t)70 

White solid, 27.5 mg, 78% yield; [α]24
D = +32.2 (c 1.0, MeOH, 60% 

ee); 1H NMR (500 MHz, DMSO-d6) δ 10.22 (s, 1H), 7.14 (s, 2H), 

6.79 – 6.64 (m, 3H), 3.79 (dd, J = 13.3, 6.9 Hz, 2H), 3.68 (s, 3H), 

2.32 (s, 3H), 0.82 (t, J = 7.1 Hz, 3H). 13C NMR (126 MHz, DMSO-

d6) δ 178.94, 164.95, 159.34, 159.05, 155.53, 136.30, 135.90, 129.36, 128.67, 125.78, 117.97, 

113.60, 110.71, 110.16, 105.00, 60.70, 57.09, 55.92, 49.90, 19.06, 13.48. Enantiomeric excess of 

9t was determined by chiral stationary phase HPLC analysis using a ChiralPak IB column (70:30 

hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major enantiomer: tR = 31.4 min, minor enantiomer: 

tR = 15.6 min. 

(S)-3'-Acetyl-6'-amino-2'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carbonitrile (9u)29 

 White solid, 21.0 mg, 71% yield; m.p. 238-240 ˚C; 1H NMR (500 MHz, 

DMSO-d6 and CDCl3) δ 10.38 (s, 1H), 7.16 (dd, J = 7.6, 1.3 Hz, 1H), 7.11 

(s, 2H), 7.04 (dd, J = 7.4, 1.2 Hz, 1H), 6.93 (dd, J = 7.6, 1.0 Hz, 1H), 6.85 

– 6.71 (m, 1H), 2.29 (s, 3H), 2.09 (s, 3H). 13C NMR (126 MHz, DMSO-

d6 and CDCl3) δ 197.9, 178.9, 159.7, 156.5, 142.4, 134.5, 128.9, 123.8, 122.3, 118.0, 115.3, 109.9, 
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79.6, 57.1, 49.8, 31.7, 19.8. Enantiomeric excess was determined by chiral stationary phase HPLC 

analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL·min−1, λ = 254 nm), major 

enantiomer: tR = 15.6 min, minor enantiomer: tR = 20.8 min.  
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