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Compound Characterization Data

Ethyl (S)-2'-amino-3'-cyano-6'-methyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate (9a)®’
HoN White solid, 27.1 mg, 84% yield; [a]**p = +15.5 (¢ 1.0, MeOH, 72% ee);
NC— }7 'H NMR (500 MHz, DMSO-ds) & 10.40 (s, 1H), 7.19 (dd, J = 7.6, 1.3 Hz,

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

H o 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). C NMR (125 MHz, DMSO-ds) 5 179.04, 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%, 4 = 254 nm), major enantiomer: tg

= 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

HoN White solid, 27.3 mg, 81% yield; [a]*p = +14.7 (¢ 1.0, MeOH, 28% ee);
0

NG / p IH NMR (500 MHz, DMSO-ds) & 7.29 (dd, J = 7.7, 1.3 Hz, 1H), 7.20 (s,

Co,Et 2H),7.13(dd, J =7.3,1.2 Hz, 1H), 7.06 — 6.98 (M, 2H), 3.72 (dd, J = 7.1,

"0 2.0 Hz, 2H), 3.14 (s, 3H), 2.33 (s, 3H), 0.73 (t, J = 7.1 Hz, 3H). 3C NMR

(126 MHz, DMSO-ds) 6 177.41, 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™t, 2 = 254 nm), major enantiomer: tg = 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 (9¢)%®



HoN White solid, 33.3 mg, 80% yield; [a]**p = +20.4 (c 1.4, MeOH, 71% ee)

(0]
NC / P [lit. [a]*p = +21.3 (c 1.4, MeOH, 74% ee) ®]; *H NMR (500 MHz, DMSO-
CO,Et Us) 8 7.48 (d, J = 7.4 Hz, 2H), 7.35 - 7.15 (m, 8H), 7.02 (d, J = 7.5 Hz,
N" 0 1H), 6.86 (d, J = 7.8 Hz, 1H), 5.02 (d, J = 16.0 Hz, 1H), 4.79 (d, J = 15.8

Bn
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). 3C NMR (126 MHz, DMSO-dg) & 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%, A = 254 nm), major enantiomer: tg = 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

H,N White solid, 24.2 mg, 78% yield; [0]?*p = -19.5 (¢ 1.0, MeOH, 64% ee);
(0]

Ne— p 'H NMR (500 MHz, DMSO-ds) & 10.33 (s, 1H), 7.16 — 7.03 (m, 3H), 6.98

""co,Me (dd,J=75,12Hz, 1H), 6.86 (d, J = 1.1 Hz, 1H), 6.73 (d, J = 7.7 Hz,

N O 1H), 3.27 (s, 3H), 2.24 (s, 3H). 13C NMR (126 MHz, DMSO-ds) & 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™?, A = 254 nm), major enantiomer: tg = 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)

H,N White solid, 30.9 mg, 80% yield; mp: 194-196 °C; [a]*p = +26.9 (c 1.0,
o)

NC / p MeOH, 53% ee); *H NMR (500 MHz, DMSO-ds)  10.36 (s, 1H), 7.43 —

"Sco,Bn 7.10 (M, 6H), 7.15 — 6.85 (m, 5H), 6.72 (d, J = 7.7 Hz, 1H), 4.86 (d, J =

N“ o 2.1 Hz, 2H), 2.32 (s, 3H).; 3C NMR (126 MHz, DMSO-ds) 5 178.86,
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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. vmax (neat, cm™): 3472, 2221, 1716, 1673,
1596, 1208, 1060, 886; HRMS (ESI): m/z calcd. for C22H1sN304 ([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 = 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

H,N White solid, 27.8 mg, 82% yield; [0]**p = -42.3 (c 1.0, MeOH, 87% ee);
NC—C (;Z, 'H NMR (500 MHz, DMSO-ds) 5 10.39 (s, 1H), 7.22 — 7.04 (m, 4H), 6.97

o co,Pr —6.75(m, 2H), 4.80 — 4.45 (m, 1H), 2.32 (s, 3H), 0.97 (d, J = 6.3 Hz, 3H),

H 0 0.55 (d, J = 6.2 Hz, 3H). *C NMR (126 MHz, DMSO-ds) & 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~?, A = 254 nm), major enantiomer: tg = 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
(99)*'

HoN White solid, 26.8 mg, 76% yield; [a]*p = +16.7 (¢ 1.0, MeOH, 82% ee);
o

NC— p 'H NMR (500 MHz, DMSO-dg) § 10.38 (s, 1H), 7.21 (td, ] = 7.7, 1.3 Hz,

"co,Bu 1H), 7.15 - 7.04 (m, 3H), 6.96 (td, J = 7.5, 1.0 Hz, 1H), 6.81 (d, J = 7.7

H o Hz, 1H), 2.25 (s, 3H), 1.02 (s, 9H). 3C NMR (126 MHz, DMSO-ds) &

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 1B column (70:30 hexanes/i-PrOH at 1.0 mL-min™%, 1 =

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)®’

HoN White solid, 29.3 mg, 86%yield; [a]*p =-18.9 (¢ 1.0, MeOH, 60% eg);
Ne— (;27 IH NMR (500 MHz, DMSO-ds) 8 10.38 (s, 1H), 7.16 (s, 2H), 6.98 (ddt,
""Sco,et J=83,6.8,4.1Hz, 2H), 6.74 (dd, J = 8.3, 4.3 Hz, 1H), 3.76 (dd, J =

N O 18.0, 7.1 Hz, 2H), 2.29 (s, 3H), 0.78 (t, J = 7.1 Hz, 3H). 3C NMR (126
MHz, DMSO-ds) 8 179.09, 164.81, 159.53 (d, Jcr = 37 Hz), 157.71, 138.76, 136.85 (d, Jcr= 8
Hz), 129.01 (d, Jcr= 87 Hz), 117.81, 115.20 (d, Jcr= 23 Hz), 111.81, 110.50 (d, Jc.r = 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 = 254 nm), major enantiomer: tgr = 24.3 min, minor enantiomer: tg = 11.4 min.

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

H,N White solid, 28.9 mg, 81% yield; mp: 224- 226 °C; [0]**p = -15.2 (C
0]
- NC / p 1.0, MeOH, 71% ee); *H NMR (500 MHz, DMSO-ds) 5 10.42 (s, 1H),
""co,pr 7.20 (s, 2H), 7.11 - 6.98 (m, 2H), 6.83 — 6.76 (m, 1H), 4.71 — 4.59 (m,
N O 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-ds) § 179.18, 164.18, 159.50 (d, Jc-r = 35 Hz), 157.77, 138.90, 137.02
(d, Jcr = 8 Hz), 129.02 (d, Jcr= 87 Hz), 117.84, 115.13 (d, Jcr = 24 Hz), 111.72 (d, Jc-r = 24
Hz), 110.51 (d, Jc-r = 8 Hz), 104.38, 68.34, 56.49, 49.89, 21.29, 20.73, 19.00. vmax (neat, cm™):
3232, 2203, 1717, 1672, 1592, 1205, 1069, 886; HRMS (ESI): m/z calcd. for CigH17FN3O4
([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 = 254 nm), major enantiomer: tzr = 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)%



H,N White solid, 29.2 mg, 82% yield; [a]?*p = -21.7 (c 1.0, MeOH, 59%
ol NC— (;Zf ee); *H NMR (500 MHz, DMSO-dg) § 10.55 (s, 1H), 7.29 — 7.15 (m,
""Sco,Et 4H), 6.82 (d, J = 8.2 Hz, 1H), 3.82 (dd, J = 14.3, 7.1 Hz, 2H), 2.34 (s,

N O 3H), 0.84 (t, J = 7.1 Hz, 3H). ®C NMR (126 MHz, DMSO-d¢) &
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 9] was determined by chiral stationary
phase HPLC analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL-min?, /1 =

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)?%’

H,N White solid, 29.0 mg, 78% yield; [a]**p = +31.6 (c 1.0, MeOH, 74%
0]
o NC— p ee); *H NMR (500 MHz, DMSO-ds) 5 10.54 (s, 1H), 7.31 — 7.08 (m,
""Sco,ipr 4H), 6.82 (d, J =8.2 Hz, 1H), 4.75 - 4.62 (m, 1H), 2.34 (s, 3H), 0.99
N O (d, J = 6.2 Hz, 3H), 0.62 (d, J = 6.2 Hz, 3H). 3C NMR (126 MHz,

DMSO-ds) 6 178.89, 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 = 254 nm), major enantiomer: tz = 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 (91)% 67

H,N White solid, 32.1 mg, 80% yield; [a]?*p = +34.3 (c 1.0, MeOH, 59%
0]
o Ne— p ee); 'H NMR (500 MHz, DMSO-dg) 5 10.56 (s, 1H), 7.37 (dd, J = 8.2,
""co,et 2.0 Hz, 1H), 7.30 (d, J = 2.0 Hz, 1H), 7.23 (s, 2H), 6.78 (d, J = 8.2 Hz,
N O 1H), 3.95 — 3.74 (m, 2H), 2.34 (s, 3H), 0.84 (t, J = 7.1 Hz, 3H). 1°C

NMR (126 MHz, DMSO-de) & 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 = 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)

H2N o White solid, 34.6 mg, 83% yield; mp: 250- 252 °C; [a]**p = +30.6 (c

B ne—( p 1.0, MeOH, 58% ee); 'H NMR (500 MHz, DMSO-dg) § 10.54 (s, 1H),
CO,Pr 7.38(dd, J = 8.2, 2.1 Hz, 1H), 7.30 (d, J = 2.1 Hz, 1H), 7.22 (s, 2H),

N 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) § 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. vmax (neat, cm™): 3234, 2208, 1714, 1636, 1592, 1229, 1069, 868;
HRMS (ESI): m/z calcd. for C1gH17BrNzO4 ([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 = 254 nm), major enantiomer: tg = 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)

HoN White solid, 41.3 mg, 92% yield; mp: 246 - 248 °C; [a]**0 = +17.8 (¢

| NC— (;Zf 1.0, MeOH, 65% ee); *H NMR (500 MHz, DMSO-ds) & 10.54 (s, 1H),
"Sco,Et 7.53 (dd, J = 8.1, 1.8 Hz, 1H), 7.40 (d, J = 1.8 Hz, 1H), 7.22 (s, 2H),

N O 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).; *C NMR (126 MHz, DMSO-ds) & 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.
vmax (neat, cm™): 3237, 2201, 1718, 1629, 1589, 1213, 1068, 864; HRMS (ESI): m/z calcd. for
C17H15IN3O4 ([M+H]Y): 452.0102; found 452.0101. Enantiomeric excess of 9n was determined
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by chiral stationary phase HPLC analysis using a ChiralPak 1B column (70:30 hexanes/i-PrOH at

1.0 mL-min%, 1 = 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 (90)

H,N White solid, 27.8 mg, 78% yield; mp: 242 -244 °C; [a]*p = +28.2 (c 1.0,
S/ C;Z, MeOH, 44% ee); 'H NMR (500 MHz, DMSO-ds) 5 10.67 (s, 1H), 7.33 —
""Sco,Et 7.14 (m, 3H), 7.02 - 6.88 (M, 1H), 6.80 (d, J = 7.7 Hz, 1H), 3.85 (t, J = 7.2

H o Hz, 2H), 2.34 (s, 3H), 0.87 (t, J = 7.1 Hz, 3H).; C NMR (126 MHz,
DMSO-de) 6 178.26, 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. vmax (neat, cm™): 3294, 2195,
1698, 1591, 1375, 1212, 1065, 899; HRMS (ESI): m/z calcd. for C17H1sCIN3Os ([M+H]Y):
360.0746; found 360.0745. Enantiomeric excess of 90 was determined by chiral stationary phase
HPLC analysis using a ChiralPak 1B column (70:30 hexanes/i-PrOH at 1.0 mL-min?, 1 = 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)
HoN White solid, 29.8 mg, 80% yield; mp: 182-184 °C; [a]*p = +13.2 (c
@)
NC—C p 1.0, MeOH, 62% ee); *H NMR (500 MHz, DMSO-ds) & 10.56 (s, 1H),
""Sco,pr 7.20 (s, 2H), 7.08 (d, J = 7.9 Hz, 1H), 6.97 (dd, J = 7.9, 2.0 Hz, 1H),
Cl N © 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).; ®°C NMR (126 MHz, DMSO-ds) & 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. vmax (neat, cm™): 3181, 2195, 11707, 1670, 1598, 1208, 1063,
869; HRMS (ESI): m/z calcd. for CigH17CIN3Os ([M+H]"): 374.0902; found 374.0899.
Enantiomeric excess of 9p was determined by chiral stationary phase HPLC analysis using a
ChiralPak 1B column (80:20 hexanes/i-PrOH at 1.0 mL-min%, 1 = 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)
H,N White solid, 29.0 mg, 78% yield; mp: 170-172 °C; [a]**0 = +22.9 (c 1.0,
o)
Ne— ) MeOH, 83% ee); *H NMR (500 MHz, DMSO-ds) & 10.86 (s, 1H), 7.33 —
"co,pr 7.16 (m, 3H), 7.05 (dd, J = 7.5, 1.1 Hz, 1H), 7.01 - 6.88 (m, 1H), 4.62 (p,
! N O 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). $3C NMR (126 MHz, DMSO-dg) & 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. vmax (neat, cm™): 3164, 2022, 1746, 1674, 1567, 1215, 1076, 851; HRMS (ESI): m/z calcd.
for CigH17CIN3O4 ([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~?, A = 254 nm), major enantiomer: tg = 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)

HoN White solid, 30.7 mg, 80% yield; mp: 200-202 °C; [a]*p = +26.4 (c
o)
O.N NC— p 1.0, MeOH, 67% ee); *H NMR (500 MHz, DMSO-dg) & 11.13 (s,
"""Sco,pr 1H), 8.15 (dd, J = 8.6, 2.4 Hz, 1H), 7.98 (d, J = 2.4 Hz, 1H), 7.29 (s,
ﬂ o 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)"; *C NMR (126 MHz, DMSO-dg) & 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. vmax (neat, cm™): 3217, 2198, 1718, 1672, 1519, 1220, 1074,
866; HRMS (ESI): m/z calcd. for C1gH17N4Og ([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 = 254 nm), major enantiomer: tg = 19.9 min,

minor enantiomer: tr = 9.3 min.



Ethyl (S)-2'-amino-3'-cyano-5,6'-dimethyl-2-oxospiro[indoline-3,4'-pyran]-5'-carboxylate
(95)69

White solid, 26.9 mg, 80% yield; [a]**p = -24.0 (¢ 1.0, MeOH, 71% ee);

'H NMR (500 MHz, DMSO-ds) & 10.24 (s, 1H), 7.07 (s, 2H), 7.02 —

co,Et 6.90 (m, 1H), 6.83 (d, J = 1.7 Hz, 1H), 6.64 (d, J = 7.8 Hz, 1H), 3.74
N (dd, J = 8.3, 7.1 Hz, 2H), 2.28 (s, 3H), 2.18 (s, 3H), 0.77 (t, J = 7.1 Hz,

3H). °C NMR (126 MHz, DMSO-dg) & 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

H,N
O

NC /
--|I/
@)

analysis using a ChiralPak IB column (70:30 hexanes/i-PrOH at 1.0 mL-min%, 2 = 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)7°

HoN White solid, 27.5 mg, 78% yield; [a]**p = +32.2 (¢ 1.0, MeOH, 60%

NC— (;Zf ee); *H NMR (500 MHz, DMSO-dg) § 10.22 (s, 1H), 7.14 (s, 2H),

' Co,Et 6.79 —6.64 (m, 3H), 3.79 (dd, J = 13.3, 6.9 Hz, 2H), 3.68 (s, 3H),

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

de) & 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 1B column (70:30

MeO

hexanes/i-PrOH at 1.0 mL-min™?, 1 = 254 nm), major enantiomer: tz = 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)?°

HoN White solid, 21.0 mg, 71% yield; m.p. 238-240 °C; *H NMR (500 MHz,
NC—C (;Z, DMSO-ds and CDCl3) § 10.38 (s, 1H), 7.16 (dd, J = 7.6, 1.3 Hz, 1H), 7.11
""Ncome (s, 2H), 7.04 (dd, J = 7.4, 1.2 Hz, 1H), 6.93 (dd, J = 7.6, 1.0 Hz, 1H), 6.85

N 0 —6.71 (m, 1H), 2.29 (s, 3H), 2.09 (s, 3H). *C NMR (126 MHz, DMSO-

ds and CDCl3) & 197.9, 178.9, 159.7, 156.5, 142.4, 134.5,128.9, 123.8, 122.3, 118.0, 115.3, 109.9,

S-9



79.6,57.1, 49.8, 31.7, 19.8. Enantiomeric excess was determined by chiral stationary phase HPLC
analysis using a ChiralPak 1B column (70:30 hexanes/i-PrOH at 1.0 mL-min*, A = 254 nm), major

enantiomer: tr = 15.6 min, minor enantiomer: tr = 20.8 min.
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T H2N
i o
300
_ ne— g
] / 2
. CO,Et 2
200+ N“~o *
| rac-9a
100
0__ (\_,Vry 7 T I
i T T T T I T T T I T T T I T T T T I T T T T I
0 5 10 15 20 25
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 11.090 9941351 245727 50.135 55.902
2 18.991 9887719 193841 49.865 44.098
Total 19829070 439568 100.000 100.000
C\LabSolutions\LCsolution\VI-SK-274-1B-30%-1.0ML-254NM.lcd
mv
1 o DetACh
4 ©
500+
250 ©
T 9a g
H T T s
——— T T ————TT T
0 5 10 15 20 25 30
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area 1 Area % Height %
1 13.656 10594908 156465 13.987 21.242
2 23.672 65151449 580105 86.013 78.758
Totall 75746448 736570 100.000 100.000
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C:\LabSolutions\L Csolution\VI-SK-222-AD-H-20%-1.0ML-254NM.Icd

mv
500 DetAChi
400
H,N
300 (0]
] NC / / _
] CO,Et 8 3
200+ 2 pa o
] 'il o -
100 rac-9b
i 3
il T
—F—— T
0 5 10 15 20 25
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# | Ret Time Area Height Arca% Height %
1 11.381 7468443 178527 48.492 51.550
2 13.346 7933036 167729 51.508 48 441
Total| 15401479 346256 100.000 100.000
C:\LabSolutions\LCsolution\VI-SK-223-AD-H-20%-1.0ML-254NM.lcd
mVv
2000 S Det.A Ch1
1500
] 8
&
- (=]
1000+
500
] T T
T B e L A A e
0.0 25 5.0 7.5 10.0 125 15.0 17.5 20.0 225
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 9.296 46008220 1139532 35.888 36.874
2 11.124 82190106 1950805 64.112 63.126
Total 128198326 3090337 100.000 100.000
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C:\LabSolutions\L Csolution\V-SK-159-AD-H-20%-1.0ML-254NM .Icd

mv
7504 Det AChT
1 HoN
] (0]
] NC / / ~
500+ CO,Et g
e e
1 Ph l &
J § 5
250 rac-9c l‘ i‘ /I\
] | j
e — e
0 5 10 15 20 25 30 35
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 12.442 19831263 456048 50.553 62.865
2 20.2901 19397254 269390 49447 37.135
Total| 39228518 725438 100.000 100.000
C:LabSolutions\L Csaolution'VI1-SK-355 lcd
my
Det A Ch1
500+
1 2
1 o
4 IIrlllI
250- A
1 [
J a [
] [
4 = | Y
|I \'-.___ / —
0 — T}I - . i _ J
— 7T T T T[T
0 5 10 15 20 25 30
min
1 Det A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peals Ret. Time Area Height Area % Height %
1 11.553 4336347 79907 14.713 19.573
2 19.505 25136634 328350 85287 80427
Totall 29472981 408258 100.000 100.000
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C:\LabSolutions\L Csolution\VI-SK-304-R1.Icd

mV
] § Det.ACh1
750+ =
B H,N
E o
500+ CO,Me %
: N"So 3
E rac-9d
250+
D——M-A‘ T T
— 7T T T T T T T T T T T T T T
0 10 20 30 40 50
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peaks# Ret. Time Area Height Area % Height %
1 14.895 60019083 795265 49874 66.662
2 37.694 60321022 397712 50.126 33.338
Totall 120341004 1192977 100.000 100.000
C:\LabSolutions\LCsolution\VII-SK-305.lcd
mV
2000
A Ch1
1 HoN DetAC
] (0]
1 owne g
1500+ . 8
] CO,Me
- N O |
p H ‘
1000-_ od o |
1 L
G |
500+ | ’
- | |
4 ‘ |
o] /\J T‘l P r] L
— T T T T T T T T T T T T T —
0 10 20 30 40 50 60
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 15.203 51101823 663812 17.998 32.087
2 36.526 232825248 1404978 82.002 67.913
Total 283927071 2068790 100.000 100.000

S-35



mvV
] § Det AChT
4001 2 2
] H,N ]
E O
300__ NC / /
] CO,Bn
E N (6]
200+
] rac-9e
1001
] ki T
—r—— 7T T
0 5 10 15 20 30
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 15205 27059867 437381 49.969 54025
2 18733 27092973 358042 50.031 45.075
Total 54152841 796323 100.000 100.000
C:\LabSolutions\LCsolution\VI-SK-319.Icd
mv
i 3 DetA Ch
4 ]
750
] H,N
J Y (0]
500 NC / o
i " N
1 CO,Bn L]
] N” 0
2504 H
E 9e
] 4
$
—F—7—T——T—T—T— 77— T—T—T—]— —
0 5 10 15 20 25
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 15.282 21500392 359561 23.599 28.682
2 18.654 69606879 894065 76.401 71318
Total| 91107271 1253626 100.000 100.000

C:\LabSolutions\L Csolution\VI-SK-318-AD-H-20%.lcd
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C:\LabSolutions\LCsolution\VI-SK-306-1B-30%.lcd

300_ Det.A Ch1
1 HoN
b o
200—_ CO,Pr
b N (6]
H
| rac-9f B
1 b
100 - ©
1 3
| S
0 T
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35 40
min
1 Det. A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 11.857 4496239 91371 48.998 63.024
2 32.986 4680171 53608 51.002 36.976
Total 9176410 144979 100.000 100.000
C:\LabSolutions\LCsolution\VI-SK-307-1B-30%.-1 ml-40 minlcd.lcd
MV 750
| Det.A Ch1
H,N
i o
4
500 NC /
1 CO,Pr
] 0 5
4 of >
250+ ‘I
| o |
8 |
T o
| - |
o ~_ Ny - — !
———— T T T T T T T T T T T T T T T T T T T T T T T[T — T
0 10 15 20 25 30 35 40 45
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 12.080 2506040 51700 6.635 15.161
2 31.181 35261746 289300 93.365 84.839
Total 37767785 341000 100.000 100.000
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mv

C:\LabSolutions\L Csolution\VI-SK-316.Icd

] § Det A Ch1
1 < HoN
1 (0]
300+
4 NC /
] CO,Bu
2001 N O
1 w
] rac-9g 2
4 8
100+
D:_,_J W
! ! ! N I I | I
0 10 20 40 50
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area 1 Area % Height %
1 8.466 12737671 343568 49.380 74.685
2 36.845 13057360 116454 50.620 25315
Total 25795031 460022 100.000 100.000
C:\LabSolutions\L Csolution\VI-SK-317 Icd
mv
1 g DetAChi
] H,N S
] (0]
400 %
: NC . II/
] CO,Bu
3007 2 N Yo
] o H
i -]
E 9
200] 9
100
S — - -
—TT——7—— 7T
0 10 20 30 40 60
min
1 Det.ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 8.508 8360045 234649 8.790 33.509
2 33.867 86747834 465596 91.210 60.491
Total 95107879 700245 100.000 100.000
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C:\LabSolutions\L Csolution\VI-SK-276-1B-30%-1.0ML-254NM.Icd

mv
. § Det A Ch1
150+ HoN ~
E O
] 4 ]
] oK o
] CO,Et -
100 N 0
1 H
) rac-9h
50
0+ T . T
——— T T T T T T T T T T T T T T T T T T T
0 5 10 15 20 25 30 35
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 12.069 8873346 155943 49.766 58.368
2 27.143 8956953 111230 50.234 41.632
Total 17830299 267173 100.000 100.000
C:\LabSolutions\L Csolution\VI-SK-276-CHIRAL Icd
mV
T o Det ACh1
750+ H,N )
b 0}
- 4
| PN W
: CO,Et
500 N o §
4 H -
4 9h
250
T T
L e e e L e e e e e B B B s s e s e e B —
0 5 10 15 20 25 35
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 11.480 25063034 411106 20.114 34882
2 24.352 90544867 767466 79.886 65.118
Total 124607901 1178573 100.000 100.000
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mV

C:\LabSolutions\L Csolution\VI-SK-322-1B-30%-1.0ML-254NM.Icd

2507 DetACh1
2001
] H,N
] o
] 7
150—: g E NC /
1 =4 CO,/Pr
100+ N~ ~0
] H e
] rac-9i ;;
5}' AN
] 4 J
Oj T T
1 T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T
0 5 10 15 20 25 30 35 40 45
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# | Ret Time Area Height Area % Height %
1 10412 5134008 110412 50.593 67.630
2 36470 5013721 52846 49.407 32.370
Totall 10147819 163258 100.000 100.000
C:\LabSolutions\LCsolution\VI-SK-323-1B-30%-1.0ML-254NM.Icd
mv
: 5 Det A Ch1
3004
] H,N
O
] - )
g =~ NC
2004 S F W
. CO,Pr
] N o
: H
100 9i
1 JL J
T T
— 77— — —
0 10 20 30 40 50
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 10.217 8459170 183837 14.554 34.562
2 33.837 49663688 348070 85.446 65.438
Total| 58122858 531907 100.000 100.000
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C:\LabSolutions\L Csolution\VI-SK-278-RAC.Icd

mvy
] 5 Det ACh1
500 4 g
] ;4
] H,N
400+ 0
] 4
1« NC
300 CO,Et
] N (6]
] H
200—: rac-9j
100
0: S . jli i i
T T T T T | T T T T | T T T T | T T T T I T T T T I T T T
0 5 10 15 20 25
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 11327 30514046 515872 50.220 52.738
2 20.098 30246708 462313 49.780 47.262
Totall 60760755 978185 100.000 100.000
C:\LabSolutions\LCsolution\VI-SK-279-CHIRAL.lcd
mV
1000 DetA Chi
: g
750 e
1 H,N
] O
1 4
1 ¢l NC » /
500+ CO,Et
1 N0 ©
i H 2
1 9j b
250
] .
T T T T | T T T T I l’F T T T I T T T T l T T T T I T T T T
0 5 10 15 20 25 30
min
1 Det.A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 11.715 13488623 250158 20.543 25.652
2 19.746 52171621 725035 79.457 74.348
Total 65660245 975193 100.000 100.000
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Data

Method Filename

Filename : VI-SK-336-R.led

1 IB-30%-1.0 mL-254 nm-40-MIN.lem

Batch Filename

Vial #

S-42

2141 Sample Type - Unknown
Injection Volume : 10 uL
Date Acquired : 8/27/2018 3:54:00 PM Acquired by 1 nzc766
Date Processed :8/27/2018 4:50:41 PM Processed by 1 nze766
<Chromatogram>
mV
1500+ \8 Detector A 254nn]
“If‘" HoN
] ‘a )
1000+ ‘ ‘u‘ cl NC //
] | CO,Pr g
\ &
\ N~ ~O
] ‘ | H A
0] | | rac-9k |
] I \ |
] I s'
o] @ﬁ,,g‘l L _L,_ - “ \\ |
o 5 T T4 7 T4 20 5 I 35
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Conc. Area% Height%
1 9.968 84801573 1439724 49.769 49.769 67.962
2| 26.794 85587354 678710 50.231] 50.231 32.038
Total 170388927 2118435 100.000 100.000
Data Filename : VI-SK-327-C.led
Method Filename : IB-30%-1.0 mL-254 nm-40-MIN.lcm
Batch Filename
Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/27/2018 12:22:42 PM Acquired by 1 nzc766
Date Processed : 8/27/2018 1:17:46 PM Processed by : nzc766
<Chromatogram>
mVv
7504 Detector A 254nm|
500
2
&
250
D_
0 15 20 25 35
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Height% Area%
1 10.128 3927565 95733 22.403 13.091
I 2| 25.891 26074165 331595 77.597 | 86.909
Total 30001730 427328 100.000 100.000



1

C:\LabSolutions\LCsolution\VI-SK-293-R-5-Br.Icd

DetACh1
35
min
1 Det ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 1144 33040182 564020 49.506 50.267
2 18497 33690596 558036 50.494 49733
Total| 66739777 1122064 100.000 100.000
C\LabSolutions\L Csolution'VI-SK-294-C-5-Br.lcd
mv
Det A Ch1
] s}
10004 HoN u!;
] o ]
) 4 f\
] e LN 7 [\
| CO,Et | '.H
N \
5004 H © - ‘
| b \
] 9l =z \
| |
] |
] |\J I \
| — —
0 T T T . T | T T T T | T T\ T _I T |_ T TJI T T | T T .l.l T ~ I_ T T
0 5 10 15 20 30
min
Det A Ch1/254nm
PeakTable
Detector A Chl 254nm
Peal# Ret. Time Area Height Area % Height %
1 11.835 15540638 263512 20645 23259
2 18.065 59734079 860422 79355 76.741
Total| 75274718 1132033 100.000 100.000
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C:\LabSolutions\LCsolution\VI-SK-324-RAC Icd

mV )
400 ﬂﬁ Det.A Ch1
9 “ICF)
] \
1 ‘u‘ HoN 2
300+ ‘| V; 0 3
7 o
] ‘ B A/
] 1 coPr ||
2007, ‘|‘ N e) | “.‘
1 I | H B
] H \ rac-9m |
100 (" ‘ \ |
T |
] A |
b ' f I“\ ‘ L "‘ \\
07 J - — ’_\“'/'F_ii e—— S v A-_Lf ——
T T ‘ T T ‘ ‘ T ‘ T T T ‘ T T ‘ T
0 5 10 15 20 25 30 35
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 9.865 17022687 393079 49.201 59.817
2 23.409 17575634 264055 50.799 40.183
Total| 34598321 657134 100.000 100.000
CALabSolutionsi\LCsolution'V1-5K-325 led
Det.A Ch1
=]
=
) H
CO,Pr f\
=
- r.c- II:
250+ |'-, | Y
J \ f §
1 | / \fﬂ
p= -
0 5 10 15 20 25 30
min
1 DetACh1/2534nm
PeakTable
Dietector A Chl 254nm
Peaks Ret. Time Area Heizht Arez %o Heught %o
1 9950 12246813 288311 0472 31.432
2 22 630 46272140 603535 77.350 65.797
3 25286 1302993 25416 2178 2771
Totall 50821945 017262 100.000 104.000
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ClLabSolutions\LCsolution\vI-SK-280-RAC Icd
my
] = T DetACh1
750- = e
] |"-I i
i | |I |I
J \ |
4 \ |
500+ "N ‘ ". \
i / | |I
4 NC
. I / II| Il
] CO,Et \
N0 \
250—_ N '.
i rac-9n | |
| | "‘\\ || '\\
: — i e —— -
T T T T I T T T | T T T T I T T T T I T T T | T T T T
0 ) 10 19 20 25 30
min
1 DetACh1/254nm
PeakTable
Detector A Chl 254nm
Peaks Fet. Time Area Height Area %o Height %o
1 11.833 48550382 722069 51.138 47427
2 16.957 46390022 800426 48 862 52573
Totall 94040404 1522496 100.000 100.000
C:\LabSolutions\LCsolution\VI-SK-281-CHIRAL .Icd
mvV
E 5 Det AChT
] &
400 I\=
] | |
g |
E H,N |
300+ 0 ' |
] ) \
LN W/ ‘.
2004 CO,Et ‘ \
] N~ 0 \
4 H ‘ \
E 9n -3
100 s |
] |
o i jl\lg — o
77T T —
0 5 10 15 20 25 30
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# | Ret. Time Area Height Area % Height %
1 13.109 5255502 63875 17.757 13.102
2 17.267 24341135 423650 82243 86.808
Total| 20596637 487524 100.000 100.000
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C:\LabSolutions\L Csolution\VI-SK-282-RAC lcd

mV
] = = DetACh1
750+ 3 8
- ™~
. H,N
i cl e
5001 ne— p
. CO,Et
] N“~o
250
4 rac-90
1 | J J J
T
———— 77— T T T T
0 5 10 15 20 25
min
1 DetACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# | FRet Time Area : Area % %
1 12647 59252343 773686 39721 52.080
2 20531 50016520 711830 50279 37.920
Totall 110168863 1485567 100.000 100.000
C:\LabSolutions\L Csolution\VI-SK-283-CHIRAL led
mV
400 5 DetA Chi
3001
] H,N
] cl Vi 0 -
w0y LN/ E
i CO,Et
i N~ 0
100- H
b 9
O_—L_.’\__-I"\— ¥ 4 ‘—i r)
B S B e S A L e
0 5 10 15 20 25 30 35
min
1 DetA Ch1/254nm
PeakTable
Detector A Chl 254om
Peak® | Ret Time Area : Area % %
1 15865 10624851 169656 27.860 30.603
2 21261 27400203 384719 72.131 69.397
Totall 38124144 354375 100.000 100.000
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Data Filenam

Method Filename

e

Batch Filename

: VI-SK-338-R.Icd
: 1B-20%-1.0 mL-254 nm-40-MIN.Icm

Vial # :1-1 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/27/2018 1:34:26 PM Acquired by 1 nzc766
Date Processed :8/27/2018 2:14:28 PM Processed by 1 nzc766
<Chromatogram>
mV
E Detector A 254nm|
400+ ©
1 LY
HoN
300 o
ne— 5
/ ) e
200 CO,/Pr
1 Cl N~ "0
1 H
100 rac-9p
o Y )
Oé1b1|52|02[53|t):5|540
min
<Peak Table>
Detector A 254nm )
Peak#| Ret. Time Area Height Conc. Area% Height%
1 16.377 | 25418486 412177 48.621 48.621 66.652
2 19.418| 26860231 206222 51.379 51.379| 33.348
Total 52278717 618400 100.000 | 100.000
Data Filename : VI-SK-339-6-Cl-Chiral.lcd
Method Filename : 1B-20%-1.0 mL-254 nm-40-MIN.lcm
Batch Filename :
Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/27/2018 2:29:53 PM Acquired by 1 nzc766
Date Processed : 8/27/2018 3:26:32 PM Processed by 1 nzc766
<Chromatogram>
mV
1000 g Detector A 254nm|
©
7504
500
250+ Q
g
G""I T T L R ST U L G B i (S A e
0 5 10 15 20 25 30 35 40
min
<Peak Table>
Detector A 254nm .
Peak# Ret. Time Area Height Area% Height%
1 15.869 57173946 834730 81.087 88.128
2 20.143 13335641 112450 18.913 11.872
Total 70509587 947180/  100.000 100.000
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Data Filename : VI-SK-340-RAC.lcd
Method Filename : IB-30%-1.0 mL-254 nm-40-MIN.lcm
Batch Filename :

Vial # 111 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/27/2018 5:11:02 PM Acquired by : nzc766
Date Processed :9/24/2018 10:26:53 AM Processed by 1 nzc766
<Chromatogram>
1000 Detector A 254nm1]
q HoN
7504 o)
] 4
NC /
J 2 .
500 s CO,'Pr
4 - ” o
] 2 cl
"2}
250 < rac-9q
1] 5 10 15 20 25 30 35 40
min
<Peak Table>
Detector A 254nm )
Peak#| Ret. Time Area Height Area% Height%
1 10.749 16805770 431736 49.173 71.212
2 14.519 17371118 174529 50.827 28.788
Total 34176888 606265 | 100.000 100.000
Data Filename : VI-SK-341-C.led
Method Filename : 1B-30%-1.0 mL-254 nm-40-MIN.lcm
Batch Filename
Vial # 11 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/27/2018 6:40:23 PM Acquired by 1 nzc766
Date Processed : 8/27/2018 7:06:36 PM Processed by : nzc766
<Chromatogram>
mv
7504 % Detector A 254nm|
e
500+
N
250 Cl H
9q "
o
o
e N
00’ 25 50 75 100 125 150 175 200 '
min
<Peak Table>
Detector A 254nm . .
Peak# Ret. Time Area Height Area% Height%
1| 10.544 22774117 649500 91.272 95.139
2| 15555 2177836 33182 8.728| 4.861
Total 24951954 | 682682 100.000 100.000
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: VI-SK-330-RACEMIC.Icd
- 1B-30%-1.0 mL-254 nm-40-MIN.lcm

Data Filename
Method Filename
Batch Filename

Vial # 211 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/28/2018 9:21:28 AM Acquired by 1 nzc766
Date Processed :8/28/2018 12:11:35 PM Processed by 1 nzc766
<Chromatogram>
mV
1000 5 Detector A 254nm]
=
75&_ Q HoN
bt
¢ / &
O,N__-NC /
500 Co,Pr
N~ ~O
H
250 rac-9r
c-
T T — — 1 T 1T T
0 5 10 15 20 25 30
min
<Peak Table>
Detector A 254nm
Peak# Ret. Time Area Height Area% Height%
1 8.627 45018840 1010820 49.839 63.170
[ 2 19.423 45308940 589348 | 50.161 36.830 |
Total 90327780 1600168 | 100.000 100.000
Data Filename  :VI-SK-331-CHIRAL led
Method Filename : I1B-30%-1.0 mL-254 nm-40-MIN.lcm
Batch Filename
Vial # 211 Sample Type : Unknown
Injection Volume : 10 uL
Date Acquired : 8/28/2018 9:55:29 AM Acquired by : nzc766
Date Processed : 8/28/2018 12:14:42 PM Processed by 1 nzc766
<Chromatogram>
mv
750+ Detector A 254nm
500 -
g 02N 1
. CO,Pr
250 .
A J
ol /
S L AL L | L L S R N
0 5 10 15 20 25 30 35
min
<Peak Table>
Detector A 254nm i
Peak# Ret. Time Area | Height Area% Height%
1 9.324 5017947 124136 16.284|  25.004
2| 19.924 25797168 372319 83.716 74.996
" Total 30815116 496455 100.000] 100.000
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C:\LabSolutions\LCsolution\VI-SK-288-R1.Icd

mVv
J DetACh1
300+
T H2N
) O
] ne— /
200+ CO,Et
e N (6]
J H :
1 rac-9s b 2
100+ e e
. o~
. fl
] }’ | " /\A
0 — T T
T T T T T | T T T T I T T T T I T T T T I T T T T I T T T T | T T T I T T T T
0 5 10 15 20 25 30 35
min
1 Det. ACh1/254nm
PeakTable
Detector A Chl 254nm
Peak# Ret. Time Area Height Area % Height %
1 13474 5654580 88276 50334 55.207
2 24.693 5579485 71625 49.666 44.793
Totalf 11234074 159901 100.000 100.000
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1 13.650 11130240 163010 14.742 21.553
2 24.092 64372269 593322 85.258 78.447
Total 75502509 756332 100.000 100.000
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1 16.208 0192258 110509 50.411 56.653
2 34.307 9042302 84552 49.589 43.347
Total| 18234550 195061 100.000 100.000
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1 15.654 17725510 200718 20.263 28 826
2 31459 69750007 495585 79.737 71.174
Totall 87475517 696303 100.000 100.000
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==== Shimadzu LCsolution Analysis Report ====

Acquired by
Sample Name
Sample ID

Vail #

Injection Volume
Data File Name
Method File Name
Batch File Name
Report File Name
Data Acquired
Data Processed

<Chromatogram>

C:\LabSolutions\LCsolution\1-SK-640.lcd
: Admin

S1uL
: 1-SK-640.lcd
: ChiralPak IB-30%-1.0 mL-254nm.lcm

: Default.lcr
1 7/13/2019 12:12:50 PM

1 7/13/2019 12:51:49 PM
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2 20.920 45865022 361344 51.031 37.238
Totall| 89876414 970366 100.000 100.000
==== Shimadzu LCsolution Analysis Report ====
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Acquired by : Admin
Sample Name :
Sample ID
Vail # :
Injection Volume :1ul
Data File Name : 1-SK-641.lcd
Method File Name : ChiralPak IB-30%-1.0 mL-254nm.lcm
Batch File Name :
Report File Name : Default.lcr
Data Acquired : 7/13/2019 1:01:16 PM
Data Processed 1 7/13/2019 1:37:29 PM
<Chromatogram>
C:\LabSolutions\LCsolution\1-SK-641.lcd
mV
1 Det. ACh1
1 H,N g
| / 0
1000 NC i—
7 --ll/
1 COMe
1 Nige) -
500 H 2
B &
1 9u \
o— e _ R _ _— - S — .
T T T U 1 T
o 5 10 15 20 25 30 35
min
1 Det.ACh1/254nm
PeakTable
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Peak# Ret. Time Area Height Area % Height %o
1 15.626 103177973 1344502 69.125 79.218
2 20.807 46084545 352711 30.875 20.782
Totall 149262518 1697213 100.000 100.000
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