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1. General Information and Starting Materials

'H NMR and 3C NMR spectra were measured in CDCl; solution on a Bruker AV-400
spectrometer using TMS as an internal reference. Coupling constant (J) values are given in
Hz. Multiplicities are designated by the following abbreviations: s, singlet; d, doublet; t,
triplet; q, quartet; br, broad; m, multiplet. High-resolution mass spectra were performed on
a Bruker microTOF-Q II Mass Spectrometer with ES ionization (ESI). All commercially
available reagents were used as received. Thin-layer chromatography on silica (with
GF254) was used to monitor all reactions. Products were purified by flash column
chromatography on silica gel purchased from Qingdao Haiyang Chemical Co., Ltd. Chiral
High Performance Liquid Chromatography (HPLC) analyses were performed using an
Agilent 1200 Series apparatus and Chiralpak AD-H, OD-H and AS-H columns purchased
from Daicel Chemical Industries. The configuration of the products has been assigned by
comparison to the literature data or assigned by analogy. All solvents, inorganic reagents
were from commercial sources and used without purification unless otherwise noted. The
characterization data of chiral bifunctional organocatalysts CPTC-1~16 and Bif-OC-1~16
were found in our previous reports [1-3],

2. General Procedures
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A mixture of 2-cyanobenzaldehyde (15 mg, 0.1 mmol), Bif-OC-16 (10 mol%) and malonates or
B-ketoesters (0.1 mmol) was dissolved in dichloromethane (2 mL) and stirred at room temperature.
The reaction was monitored by TLC. After 2 days, the reaction mixture was directly purified by a
flash column chromatography (2:1 ethyl acetate/n-hexane) to afford the desired product.
3. Characterization Data
Dimethyl (S)-2-(3-oxoisoindolin-1-yl) malonate (3aa)*!
o White solid, 93% yield. '"H NMR (400MHz, Chloroform-d) 8 (ppm) 7.88 (d, J=
7.4 Hz, 1H), 7.62-7.54 (m, 2H), 7.34 (d, J= 7.4 Hz, 1H), 6.81 (s, 1H), 5.21 (d, J
O0— =17 Hz, 1H), 4.00-3.85 (m, 3H), 3.76-3.66 (m, 3H), 3.64-3.62 (m, 1H). HPLC
A b O (Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min):

NH

17.7 min (minor), 30.0 min (major), 57% ee.
Diethyl (S)-2-(3-oxoisoindolin-1-yl) malonate (3ab)]
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o) White solid, 88% yield. '"H NMR (400MHz, Chloroform-d) & (ppm) 7.89 (d,
NH J=THz, 1H), 7.59-7.51 (m, 2H), 7.38 (d, /= 7.4 Hz, 1H), 6.80 (s, 1H), 5.19 (d,
o o~ J="7.2 Hz, 1H), 4.35-3.31 (m, 2H), 4.16-4.11 (m, 2H), 3.65 (d, /= 7.4 Hz,
— o © 1H), 1.36-1.32 (m, 3H), 1.15-1.12 (m, 3H). HPLC (Chiralpak AD-H column,
254 nm, n-hexane: i-PrOH = 90:10, 1.0 mL/min): 37.0 min (minor), 46.2 min (major), 57% ee.
Diisopropyl (5)-2-(3-oxoisoindolin-1-yl) malonate (3ac)!*
o) White solid, 73% yield. '"H NMR (400MHz, Chloroform-d) & (ppm) 7.88 (d, J
NH =7 Hz, 1H), 7.59-7.51 (m, 2H), 7.41 (d, J = 7.4 Hz, 1H), 6.80 (s, 1H), 5.25-
o 0\( 5.16 (m, 2H), 4.99-4.94 (m, 1H), 3.62 (d, J= 7.2 Hz, 1H), 1.32 (d, /= 7.4 Hz,
—< O o 6H), 1.15-1.10 (m, 6H). HPLC (Chiralpak AD-H column, 254 nm, n-hexane:
i-PrOH = 95:5, 1.0 mL/min): 79.8 min (minor), 82.0 min (major), 70% ee.
Dibenzyl (S)-2-(3-oxoisoindolin-1-yl) malonate (3ad)!

o) White solid, 89% yield. '"H NMR (400MHz, Chloroform-d) & (ppm) 7.82 (d, J

NH =7 Hz, 1H), 7.44-7.28 (m, 12H), 7.15-7.17 (m, 2H), 6.78 (s, 2H), 5.26 (s, 2H),

o OBn 508 (s, 2H), 3.71 (d, J = 7.2 Hz, 1H). HPLC (Chiralpak AD-H column, 254
Bri o © nm, n-hexane: i-PrOH = 95:5, 1.0 mL/min): 46.8 min (minor), 49.0 min

(major), 93% ee.
Dimethyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3ba)*

0o White solid, 94% yield. 'TH NMR (400MHz, Chloroform-d) 8 (ppm) 7.55 (s,

NH 1H), 7.32 (s, 1H), 6.87 (s, 1H), 5.18 (s, 1H), 3.88 (s, 3H), 3.72 (s, 3H), 3.63

F O— (s, 1H). HPLC (Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH =
/° 5 © 80:20, 1.0 mL/min): 12.1 min (minor), 24.2 min (major), 66% ee.

Diethyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3bb)
White solid, 85% yield. '"H NMR (400 MHz, Chloroform-d) & (ppm) 7.61

6]
" (s, 1H), 7.47 (dd, J = 7.6, 2.4 Hz, 1H), 7.38 (dd, J = 8.4, 4.4 Hz, 1H), 7.23
F o/ (m, 1H), 5.16 (d, J= 7.0 Hz, 1H), 4.33-4.20 (m, 2H), 4.13 (q, J = 7.2 Hz,
0 N 2H), 3.66 (d, J = 7.0 Hz, 1H), 1.26 (t, J= 7.0 Hz, 3H), 1.12 (t, J = 7.2 Hz,

3H); 3C NMR (101 MHz, Chloroform-d) & (ppm) 168.69 (d, J = 3.4 Hz),

167.30, 166.52, 164.54, 162.07, 139.17 (d, J = 2.8 Hz), 134.40 (d, J = 8.8 Hz), 124.78 (d, J = 8.6

Hz), 119.59 (d, J=24.0 Hz), 110.88 (d, J = 24.0 Hz), 62.30 (d, J = 1.4 Hz), 55.99, 54.54, 14.01(d,

J=16.2 Hz); YF NMR (376 MHz, Chloroformd) & (ppm) -111.60. HRMS (ESI) m/z Calculated

for [C;sH;¢FNOs+H] (M+H)™: 310.1091, found: 310.1090. HPLC (Chiralpak AD-H column, 254

nm, n-hexane: i-PrOH = 90:10, 1.0 mL/min): 28.3 min (minor), 39.3 min (major), 63% ee.

0 Diisopropyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3bc)[!

NH White solid, 79% yield. '"H NMR (400MHz, Chloroform-d) & (ppm) 7.53-

F O\( 7.28 (m, 2H), 6.92 (s, 1H), 5.20-5.14 (m, 2H), 4.98 (d, J = 7.4 Hz, 1H),

\<O e 3.60 (s, 1H), 1.66 (s, 1H), 1.31-1.14 (m, 12H). HPLC (Chiralpak AD-H

column, 254 nm, n-hexane: i-PrOH = 95:5, 1.0 mL/min): 59.4 min (major),
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73.5 min (minor), 78% ee.

Dibenzyl (5)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3bd)

0 White solid, 86% yield. 'TH NMR (400 MHz, Chloroform-d) & (ppm) 7.46-

NH 7.30 (m, 9H), 7.22-7.15 (m, 2H), 7.14-7.05 (m, 2H), 7.01 (s, 1H), 5.25 (s,

F O-Bn 2H), 5.17 (d, J= 7.4 Hz, 1H), 5.10 (d, J = 5.8 Hz, 2H), 3.72 (d, J = 7.4 Hz,
Bn/o 5 © 1H); BC NMR (101 MHz, Chloroform-d) & (ppm) 168.56 (d, J = 3.6 Hz),

166.98, 166.30, 164.45, 161.97, 138.82 (d, J = 2.8 Hz), 134.54(d, J = 8.4 Hz), 134.24 (d, /= 8.4
Hz), 128.84, 128.75, 128.73, 128.68, 128.65, 128.37, 124.68 (d, J = 8.4 Hz), 119.51 (d, J = 24.0
Hz), 11091 (d, J = 24.0 Hz), 68.02 (d, J = 10.0 Hz), 56.02, 54.50; ’F NMR (376 MHz,
Chloroform-d) & (ppm) -111.50. HRMS (ESI) m/z Calculated for [CsH,)FNOs+H] (M+H)*:
434.1404, found: 434.1409. HPLC (Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 75:25,
1.0 mL/min): 34.1 min (minor), 40.2 min (major), 95% ee.

Dimethyl (8)-2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3ca)

O White solid, 91% yield. 'H NMR (1H NMR (400 MHz, Chloroform-d) &

NH (ppm) 7.83 (d, J = 2.0 Hz, 1H), 7.54 (dd, J = 8.2, 2.0 Hz, 1H), 7.31 (d, J =

cl O— 8.2 Hz, 1H), 7.21 (s, 1H), 5.19 (d, J = 7.6 Hz, 1H), 3.86 (s, 3H), 3.73 (s,
= \ O 3H),3.65 (4, J = 7.6 Hz, 1H); 13C NMR (101 MHz, Chloroform-d) 3

(ppm) 168.48, 167.52, 166.93, 141.77, 135.54, 133.90, 132.31, 124.36, 55.77, 54.65, 53.22;
HRMS (ESI) m/z Calculated for [Cy3H,CINOs+H] (M+H)*: 298.0482, found: 298.0484. HPLC
(Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min): 11.8 min (minor),
47.6 min (major), 60% ee.

Diethyl (S)-2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3cb)

0 White solid, 85% yield. '"H NMR (400 MHz, Chloroform-d) & (ppm) 7.81

NH (d, J=2.0 Hz, 1H), 7.53 (dd, J = 8.2, 2.0 Hz, 1H), 7.35 (d, /= 8.2 Hz, 1H),

“ o~ 7.23 (s, 1H), 5.17 (d, /= 7.0 Hz, 1H), 4.39-4.23 (m, 2H), 4.22-4.06 (m, 2H),
- 5 © 3.65 (d, J=17.0 Hz, 1H), 1.30 (t, J = 7.0 Hz, 3H), 1.16 (t, /= 7.0 Hz, 3H);

I3C NMR (101 MHz, Chloroform-d) & (ppm) 168.56, 167.20, 166.44, 141.97, 135.38, 134.02,
132.17, 124.45, 62.30, 55.88, 54.68, 14.00; HRMS (ESI) m/z Calculated for [C;5H;cCINOs+H]
(M+H)*: 326.0795, found: 326.0795. HPLC (Chiralpak AD-H column, 254 nm, n-hexane: i-
PrOH = 75:25, 1.0 mL/min): 26.8 min (minor), 56.8 min (major), 66% ee.

Diisopropyl (5)-2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3cc)

0 White solid, 76% yield. 'TH NMR (400MHz, Chloroform-d) 8 (ppm) 7.83

NH (d, J=2.0 Hz, 1H), 7.54(dd, J= 8.0, 2.0 Hz, 1H), 7.37 (d, J = 8.2 Hz, 1H),

“ O\{ 6.96 (s, 1H), 5.28-5.11 (m, 2H), 5.04-4.91 (m, 1H), 3.60 (d, J = 6.8 Hz,
\<O o © 1H), 1.30 (d, J = 6.2 Hz, 6H), 1.15 (t, J = 6.4 Hz, 6H); 13C NMR (101

MHz, Chloroform-d) & (ppm) 168.77, 166.64, 165.87, 142.23, 13498, 134.22, 131.87, 124.70,
123.80, 69.87, 55.83, 54.75, 21.32; HRMS (ESI) m/z Calculated for [C17HCINOs+H] (M+H)™:
354.1108, found: 354.1109. HPLC (Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 95:5,
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1.0 mL/min): 20.5 min (minor), 22.2 min (major), 81% ee.

Dibenzyl (5)-2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3cd)

0 White solid, 84% yield. 'H NMR (400MHz, Chloroform-d) 8 (ppm) 7.73

NH (s, 1H), 7.42-7.30 (m, 9H), 7.19-7.13 (m, 2H), 7.09 (d, J = 8.2 Hz, 1H),

cl O-gn 6.89 (s, 1H), 5.26 (s, 2H), 5.16 (d, J = 7.0 Hz, 1H), 5.09 (d, J = 7.2 Hz,
Bn/o y © 2H), 3.74 (d, J = 7.0 Hz, 1H); 13C NMR (101 MHz, Chloroform-d)

(ppm) 168.28, 166.94, 166.18, 141.54, 135.40, 134.51, 134.38, 133.76, 132.15, 128.75,128.86,
128.38, 124.32, 68.12, 55.85, 54.56. HRMS (ESI) m/z Calculated for [C,5H,0CINOs+H] (M+H)*:
450.1108, found: 450.1107. HPLC (Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 75:25,
1.0 mL/min): 32.5 min (minor), 54.7 min (major), 72% ee.

Ethyl 3-0x0-2-((S)-3-oxoisoindolin-1-yl)-3-phenylpropanoate (6aa)

o) Light yellow oil, 77% yield. 'H NMR (400 MHz, Chloroform-d) & (ppm):

NH 8.02-7.97 (m, 1H), 7.90-7.85(m, 1H), 7.67-7.60 (m, 1H), 7.61-7.53 (m, 1H),
0~ 752749 (m, 1H), 7.49-7.42 (m, 3H), 7.04 (s, 0.5H), 6.67 (s, 0.5H), 5.54-5.45

o 5 © (m, 1H), 4.66-4.39 (m, 1H), 4.31-4.21 (m, 1H), 4.12-4.05 (m, 1H), 1.20 (t, J =

7.2 Hz, 1.5H), 1.05 (t, J = 7.2 Hz, 1.5H); 3C NMR (101 MHz, Chloroform-d) & (ppm):
193.83(193.04), 169.95(169.79), 166.99(166.95), 144.40(144.20), 135.98(135.41), 134.33(134.27),
132.04(131.98), 129.03(129.00), 128.95(128.94), 128.89(128.82), 124.25(124.09), 123.26(123.16),
62.27,59.84, 57.98, 55.52(55.29), 13.90(13.77); HRMS (ESI) m/z Calculated for [C;oH7NO4+Na]
(M+Na)™: 346.1055, found: 346.1047. HPLC (Chiralpak AD-H column, 220 nm, n-hexane: i-
PrOH = 90:10, 1.0 mL/min]: t;(minor) = 36.0 min (12.0%), t,(major) = 40.1 min, 49% ee;
t3(minor) = 45.2 min (12.6%), ts(major) = 60.3 min (40.4%), 53% ee; dr = 47:53.
Ethyl 3-(4-methoxyphenyl)-3-ox0-2-((S)-3-oxoisoindolin-1-yl) propanoate (6ab)
0 Light yellow oil, 83% yield. "H NMR (400 MHz, Chloroform-d) & (ppm):
@[/éNH e 8.04-7.95 (m, 2H), 7.92-7.83 (m, 1H), 7.62-7.49 (m, 1H), 7.51-7.42 (m,
1H), 7.37-7.33 (m, 0.45H), 7.26-7.24 (m, 0.55H), 7.00-6.94 (m, 2H), 5.53
(d, J=9.6 Hz, 0.45H), 5.46 (d, J = 7.8 Hz, 0.55H), 4.55 (d, J = 7.8 Hz,
0.55H), 4.34 (d, J = 9.6 Hz, 0.45H), 4.32-4.23 (m,1H), 4.14-4.06 (m, 1H), 3.90 (s, 1.4H), 3.89 (s,
1.6H), 1.24 (t,J= 7.2 Hz, 1.4H), 1.08 (t, /= 7.1 Hz, 1.6H); 3C NMR (101 MHz, Chloroform-d) &
(ppm):  191.95(191.10), 169.93(169.71), 167.28(167.19), 164.59(164.50), 144.64(144.29),
32.04(131.94), 131.62(131.49), 129.00(128.94), 128.82, 128.30, 124.26(124.04), 123.32(123.08),
114.17(114.07), 62.20, 59.64, 57.68, 55.60(55.37), 13.97(13.83); HRMS (ESI) m/z Calculated for
[Co0H9NOs+Na] (M+Na)*: 376.1161, found: 376.1152. HPLC (Chiralpak AD-H column, 220 nm,
n-hexane: i-PrOH = 80:20, 1.0 mL/min]: t;(minor) = 26.3 min (8.0%); t, (major) = 28.9 min
(33.2%), 61%ee; t3(minor) = 32.5 min (11.2%), t4(major) = 55.0 min (47.6%), 61% ee; dr = 41:59.
Ethyl 3-(4-fluorophenyl)-3-0x0-2-((S)-3-oxoisoindolin-1-yl) propanoate (6ac)

(0}
- o)
O

0 Light yellow oil, 70% yield. '"H NMR ((400 MHz, Chloroform-d) &
F
@EléNH (ppm): 8.07-8.03 (m, 2H), 7.92-7.86 (m, 1H), 7.61-7.53 (m, 1H), 7.51-
S5
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7.45 (m, 1H), 7.36 (d, /= 7.6 Hz, 0.5H), 7.26 (d, J = 5.8 Hz, 0.5H), 7.23-7.18 (m, 1H), 7.18-7.12
(m, 1H), 6.88 (s, 0.55H), 6.48 (s, 0.45H), 5.52 (d, /= 9.4 Hz, 0.45H), 5.46 (d, J = 7.4 Hz, 0.55H),
4.57(d, J = 7.4 Hz, 0.55H), 4.36 (d, J = 9.4 Hz, 0.45H), 4.35-4.25 (m, 1H), 4.15-4.05 (m, 1H),
1.24 (t,J=7.2 Hz, 1.5H), 1.07 (t, J = 7.2 Hz, 1.5H); 3C NMR (101 MHz, Chloroform-d) & (ppm):
192.22(191.41), 169.82(169.67), 166.84(166.81), 165.21(165.15), 144.31(144.07), 132.12,
132.05(132.03), 131.96(131.94), 131.85 (131.82), 131.72, 129.09(128.99), 124.35(124.19),
123.16(123.05), 116.29 and 116.06 (d, JC-F = 12.1 Hz), 62.42(62.39), 59.97, 55.40(55.18),
13.94(13.79); YF NMR (376 MHz, Chloroform-d) & (ppm): -111.60; HRMS (ESI) m/z
Calculated for [CoH sFNO4+Na] (M+Na)*: 364.0961, found: 364.0955. HPLC (Chiralpak AD-H
column, 220 nm, n-hexane: i-PrOH = 75:25, 0.5 mL/min): t;(minor) = 27.2 min (13.8%), t(major)
=28.9 min (31.3%), 40% ee; t;(minor) =41.3 min (17.2%), t4(major) = 58.0 min (37.7%), 39% ee;
dr=45:55.
1-Benzyl 3-methyl 2-((S)-3-oxoisoindolin-1-yl) malonate (6ad)
0 Light yellow oil, 77% yield. '"H NMR ((400 MHz, Chloroform-d) 8 (ppm): 7.85
NH (t, J = 6.6 Hz, 1H), 7.57-7.50 (m, 1H), 7.49-7.42 (m, 1H), 7.40 (s, 2H), 7.37-
O— 7.32 (m, 2H),7.21-7.16 (m, 1H), 6.94 (d, J = 9.6 Hz, 1H), 5.32 (s, 3H), 5.22-
Bn/o 5 O 5.18 (m, 1H), 5.11 (s, 1H), 3.83 (s, 1.5H), 3.68 (s, 1.5H); 13C NMR (101 MHz,
Chloroform-d) & (ppm): 169.83, 167.70(167.16), 167.00(166.39), 143.57(143.55), 134.68(134.60),
132.08, 132.01(131.92), 129.05(129.02), 128.80, 128.73(128.70), 128.61(128.57), 128.21,
124.19(124.12), 123.00(122.87), 67.97(67.84), 56.26(55.95), 54.81, 53.42, 53.04(52.99); HRMS
(ESI) m/z Calculated for [C9H;;NOs+Na]J(M+Na)*: 362.1004, found: 362.1000. HPLC
(Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min): t; = 23.6 min
(13.9%), t, = 24.9 min (14.1%); t; = 26.9 min (35.8%), t4 = 33.3 min (36.2%); dr = 28:72.
1-Benzyl 3-(tert-butyl) 2-((:S)-3-oxoisoindolin-1-yl) malonate (6ae)

0 Light yellow oil, 64% yield. '"H NMR ((400 MHz, Chloroform-d) & (ppm):

NH 7.90-7.81 (m, 1H), 7.57-7.51(m, 1H), 7.50-7.49 (m, 1H), 7.49-7.43 (m, 1H),

O\§ 7.42-7.35 (m, 3H),7.34-7.31 (m, 1H), 7.26-7.22 (m, 1H), 6.93 (s, 1H), 5.37-

Bn/o 5 © 5.23 (m,1H), 5.20-5.15 (m, 1H), 5.17-5.03 (m, 1H), 3.67(d, J = 6.6 Hz, 0.53

H), 3.63 (d, J= 7.2 Hz, 0.47 H), 1.41 (s, 4.2H), 1.23 (s, 4.8H); 13C NMR (101 MHz, Chloroform-
d) & (ppm): 169.89, 167.69(166.92), 166.18(165.25), 143.94(143.85), 134.88(134.75),
132.18(132.09), 131.96(131.93), 128.91(128.87), 128.76(128.74), 128.69, 128.58(128.52),
124.06(123.99), 123.26(123.00), 83.50(83.41), 67.69(67.63), 56.93(56.78), 54.91(54.86),
27.75(27.52); HRMS (ESI) m/z Calculated for [CyH,3NOs+Na]J(M+Na)™: 404.1474, found:
404.1466. HPLC (Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 90:10, 1.0 mL/min):
ti(minor) = 39.3 min (6.7%), tp(major) = 43.3 min (39.1%),71% ee; tz(minor) = 45.5 min (6.3%),
ty(major) = 47.0 min (47.9%), 77% ee; dr = 46:54.

1-Benzyl 3-methyl 2-((S)-6-fluoro-3-oxoisoindolin-1-yl) malonate (6bd)
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0 Light yellow oil, 79% yield. 'TH NMR (400 MHz, Chloroform-d) & (ppm):
/@EﬁNH 7.53-7.41 (m, 1H), 7.40-7.37 (m, 3H), 7.37-7.30 (m, 2H), 7.27-7.19 (m, 1H),
F O—  7.23-7.15 (m, 1H), 7.13-7.09 (m, 1H), 5.28 (q, J = 12.0 Hz, 1H), 5.20-5.15
Bn/o 5 © (m, 1H), 5.11 (dd, J = 12.0, 8.0 Hz, 1H), 3.82 (s, 1.3H), 3.76 (d, /= 7.0 Hz,
0.42H), 3.71 (s, 1.7H), 3.63 (d, J = 8.0 Hz, 0.58H); '3C NMR (101 MHz, Chloroform-d) § (ppm):
168.72(168.68), 167.62, 167.06, 166.86, 166.16, 164.49, 162.01, 138.99 (dd, JC-F = 4.0, 3.0 Hz),
134.63(134.53), 134.33 (dd, J = 6.2, 3.0 Hz), 28.76 (dd, J = 8.0, 5.0 Hz), 128.61, 128.32, 124.80
(dd, J=11.0, 8.0 Hz), 119.53 (dd, J = 22.0, 1.0 Hz), 110.9 (dd, J = 18.0, 5.6 Hz), 68.03(67.89),
56.15(55.72), 54.56(54.52), 53.11(53.05); F NMR (376 MHz, Chloroform-d) & (ppm): -111.50;
HRMS (ESI) m/z Calculated for [C,oH;sFNOs+Na](M+Na)*: 380.0910, found: 380.0903. HPLC
(Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min): t;= 15.4 min (11.7%),
t, = 19.4 min (12.0%); t; = 21.4 min (37.6%), t; = 29.8 min (38.7%); dr = 49:51.
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5. NMR Spectra
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6. HRMS Charts
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7. HPLC Analysis

Dimethyl (S5)-2-(3-oxoisoindolin-1-yl) malonate (3aa)
Chiralpak AD-H column, 254 nm, r-hexane: i-PrOH = 80:20, 1.0 mL/min): 17.7 min (minor),

30.0 min (major), 57% ee

VWD1 A, Wavelength=254 nm (HXM-1\INDOLE-JZ-RAC .D)
mAU %
160 -| il o]
140 \ “ NH
it O—
120 | 5 O
‘ I & s o}
s | A
60 ‘ ‘i \
0] ||
] | \ | .
20 | [ A / \
] | L / \\‘
0 — o e _— — e
w 15 ' 20 25 s 35 e
U {RETESI] A U T AR U e U T AR
# [min] [min] [mAU*s] [mAU] %
ssaRifse s |====]sss==a= fim=t==s===s j=sssass=scc | ===
1 17.554 BV 0.5545 6508.12207 171.58238 50.1224
2 29.823 BB 0.9176 6476.34424 104.13645 49.8776
VWD1 A, Wavelength=254 nm (LYD\ZR-W PA-20190505-3.0)
mAU 2
&
£
I (o]
|
200 | ‘ NH
ﬂ o—
O
= /
150 “ Y (@]
100 "r”_ |
I |‘
| |
[
” .‘ |
o /.q“r —~ " I\“\ "\
10 15 20 25 30 35 miny
UE CREEET ] AR g U THT AR &N Ui T AR
# [min] [min] [mAU*s] [mAU] %

1 17.707 BV
2 30.066 BV

0.4510 3218.89746
0.7151 1.15533e4

109.50158 21.7903
253.80525

78.2097
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Diethyl (S)-2-(3-oxoisoindolin-1-yl) malonate (3ab)
Chiralpak AD-H column, 254 nm, r-hexane: i-PrOH = 90:10, 1.0 mL/min): 28.3 min (minor),
39.3 min (major), 63% ee

VWD1 A, Wavelength=215 nm (HXM-N\INDOLE-YZ-RAC-20200104.D)
mAU 1 P
= g i
] o [ %
350 1 || .;«I
‘ NH | !, /|
300 | o B HE
] 0 | iy
250 -| — ‘g o f | '
[
200 | [ | |
150 |
. | f
100 — | |
1 \ | |
] | \ | \
50 \ |
. . o il S
20 T gs e T g T e T as T e i
W CREFISTTE] ZEHY R g T A (e U [T R
# [min] [min] [mAU*s] [mAU] %
] et [me=s | mm=s=aa= [ i [ —— ===
1 36.291 vv 0.8997 2.35167e4 406.05219 49.8811
2 45.130 BV 1.0578 2.36289%¢e4 351.69232 50.1189
VWD1 A, Wavelength=254 nm (HXM-1\INDOLE-YZ-S=CAT-20200105.D)
mAU <
E
175 |} "‘
i
150 |‘
125 I1I
100 - |
75 ] % |
n |
50 [\ [
1 \ € |
25 [\ | \
o . S _J .
20 25 s " " g a0 " as " " g0 mn
e {RETES] A g e T R e 1 U T FH
# [min] [min] [mAU*s] [mAU] %

el B e e e |--------
1 36.959 BB 0.9221 3877.42285  64.43004 21.3792
2 46.245 BB 1.1402 1.42590e4 194.74092 78.6208
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Diisopropyl (S)-2-(3-oxoisoindolin-1-yl) malonate (3ac)

Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 95:5, 1.0 mL/min): 79.8 min (minor), 82.0

min (major), 70% ee

VWD1 A, Wavelength=215 nm (HXM-1\INDOLE-YBZ-RAC-20200104.D)
mAU | §
200 o # >
175’; | \ jNH ‘ “‘f
] ‘\’/f o A
i °’~\aHo 1 IR
125 o | |
‘ b A
100 - ‘ \
75 | L!
] \
50 - { "\
: "'\
25 ! \
o R N ) L
20 s T a " e ' 60 0 s 90 el
I (REFRTTE) 2878 TR U [T AR Ui U T AR
# [min] [min] [mAU*s] [mAU] %
i | o e s [Eem=|-msamee [EE==E—— [mrmamms=== |==E=nas |
1 79.363 BV 1.6046 2.26110e4 221.94174 43.9155
2 81.158 VB 2.2014 2.88765e4 180.40706 56.0845
VWD1 A, Wavelength=254 nm (HXM-1\INDOLE-YBZ-S=CAT-20200105.D)
mAU | E
120 | ﬁ
? l(\
1 |
100 NH } |
o] |
1 . \( |
80 - —< Y O [ |
\
i
‘ |
| ( !
40 {
4 \
‘ )
20
o -
S S - S 80 " 90 min
W CREFESIE] SR UEE U TR AR U Ue T AR
# [min] [min] [mAU*s] [mAU] %
===—iiS=====c [ [i=======—=m o= [ === |
1 79.770 MF R 1.9892 1.52827e4 128.04893 85.1845
2 82.013 FM R 2.3071 2657.99292 19.20161 14.8155
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Di-benzyl (S)-2-(3-oxoisoindolin-1-yl) malonate (3ad)

Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 95:5, 1.0 mL/min): 46.8 min (minor), 49.0
min (major), 93% ee

VWD1 A, Wavelength=254 nm (HXM-NINDOLE-BNZ-RAC-20200104.D)

mAU | 8 S
S 3
! o A i
20 - g/ |
] | NH | | M
# 0-Bn ‘ a
| i
1s Bﬁ0w§\§ ||
| ]|
0] ENEE
. | \ ||
\ |
5 ’ ‘ L\
i
5] I\\ J‘ \
- - o B I . \/ A
20 2‘5 30 35 4“0 4‘5 5‘0 min
W CRETTI] SR IR U AR U T U T
# [min] [min] [mAU*s] [mAU] %

e e S Jimmmmm fromictumsrmmin !
1 47.028 VW 0.9835 1592.64966  24.92492 50.2037
2 49.713 VB 1.0391 1579.72241  23.53344 49.7963

VWD1 A, Wavelength=254 nm (HXM-1\INDOLE-BNZ-S=CAT-20200105.D)

484953

200

150

- n

" S es i e — i \ﬂ/“ N

1 ' , v v T ' ! ' . 1 ' ' ' ! ' . . ' ' | ' . . ! |
20 25 30 35

e CREFIS M) AT ISR LETEA U U T A
# [min] [min] [mAU*s] [mAU] %
e e [-===] === [[rem———==a e [-====—= |
1 46.837 BV 0.9189 582.92603 9.98740 3.3970
2 48.953 VB 1.0893 1.65770e4 236.04410 96.6030
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Dimethyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3ba)

Chiralpak AD-H column, 254 nm, r-hexane: i-PrOH = 80:20, 1.0 mL/min): 12.1 min (minor),

24.2 min (major), 66% ee

VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-JZ-RAC-1.D)
mAU 1 3
40 :
S
35|
mi P
253 -
E 2
] 8
20 - N
15
o]
| | \
5 | \
] \ \
0 .“ “. ‘I\
i , S X .
0 2 44 4g " 4g a9 T 24 26 28 il
W CREFISTTE] ZEHY R g T A (e U [T R
# [min] [min] [mAU*s] [mAU]
el EEEE | === -mmmm e R R | ----m - |
1 11.784 BB 0.3055 829.20459 42.15414 50.2776
2 23.807 BB 0.5594 820.04803 22.81327 49.7224
VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-JZ-CAT-S-CH2CL2.D)
mAU | o
400 | ﬁ
O |
350 | x>\
1 | » NH
300 F \__Oo~ |
| @ 1
250 -| o |
|
200 | © | |
1 g [ |
150 - K ‘ {
| [\ i
100 -| \
1 | \
o |
1 \ | \
} | \ \
o o O T X
10 42 44 4e 48 g0 g "oa s 28 il

# [min] [min] [mAU*s] [mAU]
1 12.096 BV

2 24.180 BB 0.5838 1.57608e4

U 7T A U = e T

0.3176 3228.52930 158.55678 17.0018
419.98843 82.9982
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Diethyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3bb)

Chiralpak AD-H column, 254 nm, r-hexane: i-PrOH = 90:10, 1.0 mL/min): 28.3 min (minor),

39.3 min (major), 63% ee

VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-YZ-RAC-20200105.D)

mAU g
40 ‘. \ o] g
' NH _;“‘ \
- | F o—" [
| \_/O o) I
\ o [
a5 | \ I .‘
\
‘ [
10 ‘\ ‘I\ ‘I
\ ,\\‘
0 | X \
. N ; R
26 28 30 32 34 "3 "3 a0 4 a4 "emir
e CRETISE] A g U T A e 7 U T FR
# [min] [min] [mAU*s] [mAU] %
el e == [ [-====—=- |
1 30.951 BB 0.8454 2853.06055 51.09736 50.0695
2 43.124 BB 0.9930 2845.14429 44.31693 49.9305
VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-YZ-S=CAT-20200106.D)
mAU @
0 [\
250 NH [
] F O‘/ | '.‘
0 \
200 ‘
] — % e} R
150 ‘_
100 é ‘ “"
\
50 [\ | \
| \
\ / \
2 [ \L
0 pod .. S . 4 o S
26 28 30 32 34 36 38 40 a2 min
W CREFESE] ZSHY WEE U T A U U T AR
# [min] [min] [mAU*s] [mAU] %
| i |-————-——- |- [-————————- | m— |
1 28.312 BB 0.7679 4602.26709 89.50819 18.5376
2 39.268 BB 0.9934 2.02244e4 316.54083 81.4624
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Diisopropyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3bc)

Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 95:5, 1.0 mL/min): 59.4 min (major), 73.5
min (minor), 78% ee.

VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-YBZ-RAC-20200106.D)
mAU _|

25 M

1 o—"
20 /\\'\( \i\ \|
] o]

‘ | &
15 | | g
] | N
| N
" | I\
| b
1 | \
| \\
5 |‘ N\
‘ / \ J \\\n
al—= T . S e ST =
20 s 7 T4 7 T 7 Te T T T T T g0 min
W CREFITIE] SR TR U T A U U [T R
# [min] [min] [mAU*s] [mAU] %
| o et (S [s=ssssaaa= ji====saae
1 62.593 BB 1.5308 2890.97217 29.25859 50.1142
2 76.795 BB 2.6671 2877.79150 13.78743 49.8858
VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-YBZ-S=CAT-20200106.D)
mAU %
#
250 | e} | ‘\
i i
i F o |
e o ~ R
0 {
o |
150 | | ‘I
] ||
100 \
L
] [ 1
0} \ -
Fo g
] | \ "1’\
0 e 2 N L = _.J/- e s =
20 30 40 50 s_'u 70 slu_ miny
W CREEITTE] A TR U T A U = TR
# [min] [min] [mAU*s] [mAU] %

e e e e |-------- !
1 59.387 BB 1.5620 2.95773e4 279.17465 89.0951
2 73.459 BB 2.6366 3620.16064 17.54994 10.9049
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Di-benzyl (S)-2-(6-fluoro-3-oxoisoindolin-1-yl) malonate (3bd)

Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 75:25, 1.0 mL/min): 34.1 min (minor),

40.2 min (major), 95% ee.

VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-BNZ-RAC-20200105.D)
mAU ] g
rﬁ‘
s [ O §
30 [ NH [ \
| | F 0-Bn \
o \
=] I“. Bn Y o] [
\ \
20 ; \
w: ‘ \ |
A I‘I \
10 \ \
5 y f ‘\\ ‘\_&
" \ N S
0 v " g T v r T r T v T v v T T T
32 34 36 38 40 42 min
W CREFITIE] SR TR U T A U U [T R
# [min] [min] [mAU*s] [mAU] %
| o et [Em s [s=ssssaaa= ji===asaae
1 34.815 BV 0.7603 1821.93396 37.01261 50.3813
2 41,7735 BB 0.9012 1794.35376 31.00246 49.6187
VWD1 A, Wavelength=254 nm (HXM-1\F-INDOLE-BNZ-S=CAT-20200106.D)
mAU =
H
] 0 [\
400
NH
F O-Bn
300 P, [
Bn o o} f‘
| \
200 J
\\
100 :
§ / N
& - e = = o —
a2 aa " gg """ 38 ‘ 40 a2 miny
e CRETI ) AT TR U THT AR U U T FH
# [min] [min] [mAU*s] [mAU] %
——m= |- e it [rm——————— [ s [====—- |
1 34.096 VB 0.7928 790.60199 15.15124 2.6426

2 40.174 BV 0.9488 2.91269%e4 467.53766 97.3574
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Dimethyl (S)-2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3ca)
Chiralpak AD-H column, 254 nm, r-hexane: i-PrOH = 80:20, 1.0 mL/min): 11.8 min (minor),
47.6 min (major), 60% ee

VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-JZ-RAC-20200113-1.D)

mAU %
80
70 ‘
sa |
- |
40 ‘
. ;
f \I
10 ‘ [\
l I
0 LA~ S i S
10 15 20 25 30 35 40 a5 i)
W PRETE A AR R WA T A U 7y U (i #H
# [min] [min] [mAU*s] [mAU] %
| | === === | === | ===m—mm——= et |
1 11.606 BB 0.3069 1755.30627 89.06296 49.6275
2 43.295 BB 1.0783 1781.65637 25.46485 50.3725
VWD1 A, Wavelength=2564 nm (HXM-1\CL-INDOLE-JZ-S=CAT-20200113.D)
mAU | 2 %
70| @ 3
l [e] “\:
60 |
NH |
= “ \S\«O" |
o]
! o U
a0 | 0 .
m
30 ‘
20 .‘
‘ | ]
10 |‘ I‘ \
i /
o N o o Jo N
10 20 a0 40 50 min)
g LREFI ] KA TR UE T A W vy LEJINERA
= [min] [min] [mMAU*s] [mAU] %
e [prmmnmi] s v e | e e e [iom e o e |
1 11.849 BB 0.3104 1331.29138 66.53971 19.8024
2 47.580 BB 1.1501 5391.59570 71.14611 80.1976
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Diethyl (S)-2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3¢b)
Chiralpak AD-H column, 254 nm, r-hexane: i-PrOH = 75:25, 1.0 mL/min): 26.8 min (minor),
56.8 min (major), 66% ee

VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-YZ-RAC-20200113.D)
mAU ] @
80 | %
1 il o]
70 - I B
] | | LN
60 | | Cl o
| e
50 . e} §
- g
403 f“;
30 ! \
1 E \
20 \
‘ | [
10 | | \
\ |
e Y sl X, . ot
T R a0 T s0 min
W CREFITIE] SR TR U T A U U [T R
# [min] [min] [mAU*s] [mAU] %
mmmm | mmmmmn | === | mmmmmen | ==mmmmmeee | =mmmmmmmee |==mmmmes
1 26.829 BB 0.6914 3738.09277 82.38175 49.9156
2 56.638 BB 1.3500 3750.73315 42.19815 50.0844
VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-YZ-S=CAT-20200113.D)
mAU g
35 g
5 1
30 X ‘I |
I L NH
y
25 Cl .y ‘«O\_/
- ‘T:\O (o] | ‘
20 |
: |
15 & ‘
‘ |
7 I
1 J
5 |
f \ |
Ji /
o4+— AN e | i J
w 2 T 7 g 40 50 min
e CREFESIA] ERY WEEE W T R e 55 U T A
# [min] [min] [mAU*s] [mAU] %

el B |-===|-===m-- e |-=-------- |-------- |
1 26.848 BB 0.6684 641.10065 14.76964 16.7820
2 56.776 BB 1.3567 3179.07617 35.77760 83.2180
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Diisopropyl (S)- 2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3cc)
Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 95:5, 1.0 mL/min): 20.5 min (minor), 22.2

min (major), 81% ee

VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-YBZ-RAC-20200114-2.D)

o

mAU g -
35 o “ ’l:
. NH [
: cl o \ ‘
‘ = \ \
25 | o 1 ' [} -
| % 0 \ ]
20 | :
| T
15 | ‘\I‘ ‘| \‘
10| | \ ’
] | \ | \
5—“‘ | Y A
o ﬂ 7/"‘ \1|’ \“\ -
10 125 "as azs 20 a3s 25 ‘275 30 325 i
W CREFISTIE]) A R U TR U U [T R
# [min] [min] [mAU*s] [mAU] %
s [ e | = |l [=Emm—— | |mmm———— |
1 21.302 BV 0.9937 2742.38696 41.40533 48.6486
2 23.893 VB 1.1241 2894.74219 37.98659 51.3514
VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-YBZ-S=CAT-20200114.D)
mAU §
60 R
‘ g [
| Ci Ou R
! o’ %
407 \< \\g o]
:so—j ‘\I
20 \
| - | \w.
] 3 \
10 s }. '\\
7%
i S
0 it ot —
10 125 "as 0 azs a0 " ms 25 " a7s a0 a2 i
W CREFETIE] JEHY R U T FH U U [T FH
# [min] [min] [mAU*s] [mAU] %
L P | = | e [mEmm———— | semsss |mmm————— |
1 20.536 BV 0.8291 441.11002 7.86820 9.3842
2 22.236 VB 1.0125 4259.46289 63.59055 90.6158

S41



Dibenzyl (S)- 2-(6-chloro-3-oxoisoindolin-1-yl) malonate (3cd)
Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 75:25, 1.0 mL/min): 32.5 min (minor),
54.7 min (major), 72% ee

VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-BNZ-RAC-20200113.D)

mAU §
»
40 | o
* | A
[ cl 0-Bn
B | N 5
25 ‘ ? o ?
1 (\
20 \
| i
15 | | |‘ ‘
10 | ' . |
: | B
| [ \
0 I W .S
20 25 3‘0 35 4‘0 4|5 5‘0 55 60 6‘5 minf
W CRETINR) 2 IR U T AR U 5 U THI R
# [min] [min] [MAU*s] [mAU] %
e e I e | == e |
1 31.827 BB 0.6917 1964.55554 43.67816 50.3490
2 53.245 BB 1.1390 1937.32385 25.98054 49.6510
VWD1 A, Wavelength=254 nm (HXM-1\CL-INDOLE-BNZ-S=CAT-20200114.D)
mAU ,.3‘
#
o] W
80 NH -l
Cl O-Bn %‘
o ﬂ
60 Bn o o 1
|
||
40 — |
ﬁ |
"
20 [
(E [
:’ \ | \
0 ol S8 ) -
20‘ o '215' o Z;D - 35 ‘er 4‘5‘ s 50 ) 55 - vﬁlﬂ 6‘5 min
e CREHEF A ST e ESTR oAt W 5y g THIFR
# [min] [min] [mAU*s] [mAU] %
i | i == m==m——s == e [m==mm——= |
1 32.520 BB 0.7211 1287.39502 27.30312 13.8508
2 54.744 BB 1.2339 8007.30566 99.28381 86.1492
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Ethyl 3-0x0-2-((S)-3-oxoisoindolin-1-yl)-3-phenylpropanoate (6aa)

Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 90:10, 1.0 mL/min]: t;(minor) = 36.0 min
(12.0%), ty(major) = 40.1 min, 49% ee; tz3(minor) = 45.2 min (12.6%), ts(major) = 60.3 min

(40.4%), 53% ee; dr =47:53

VWD1 A, Wavelength=220 nm (HXM"l\ZCN‘BJJYZ‘S:»RMA'l,D)
mAU — 2 2
1 w2 ~ =
8 8 3
160 | I 3 N o
] \‘ \ /ﬁ H i3
140 || r‘ I NH g
] / | | B Bl N
Ly | | [ f \ Ph /'
] ! [ N [
100 | |‘ ‘| | \I | ‘\ o | |
| \ | \ | ‘I f‘ I\I
80 I | [ [
{ L |- | f \
60 | o | J \ | \
. | |
* ’ i ,I \‘ f‘/ I" \‘I‘ \\
] I BNE | ‘ " "\
o f’ l‘\\ ; \'\ rJI \ [ \\
o o \,,/ N o N\ 7 P /‘ —
Y T - T " e 65 min
I REME X8 ER I & 38 (= I 0
= [min] [min] [mAU*s] [m&U] %
R | === | mmm e R R R |
1l 36.585 BV 0.9127 1.03418e4 175.19901 23.1662
2 39.657 VB 0.9768 9863.07715 157.89934 22.0938
3 44.998 VB 1.1345 1.22072e4 165.12257 27.344"7
4 61.655 BB 1.4218 1.22298e4 135.39073 27.3953
VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJJYZ-S=CAT-CH2CL2-NA2CO3.D)
mAU 3
200 - f' o 5
M x 2
| O~ {4
150 . [
| \I Phjg %
125 |
100 = I‘
8 3 s
75 I ’\““ “F\,\ /
50 | ‘ ."f \ |
25 ‘I I‘\.‘ lJI ‘I“\‘ / L\ ‘.‘
o R N \ e N } ,//
o g 40 T 45 o 50 T s " 60 min
b CRBINT(E) KR R U [ 5 W 15 i [fiy #51
¥ [min] [min] [mAU*s] [mAU] %
—-mm |- e | =mmmm - e | -mmme- |
1 36.911 BV 0.92€8 4796.36084 80.54327 11.9e81
2 40.108 VB 1.0012 1.40185e4 219.4588¢ 34.9797
3 45.234 VB 1.0828 5049.28516 73.37868 12.5992
4 ¢60.331 BB 1.4079 1.62120e4 179.12041 40.4529
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Ethyl 3-(4-methoxyphenyl)-3-oxo0-2-((S)-3-oxoisoindolin-1-yl) propanoate (6ab)

Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min]: t;(minor) = 26.3 min
(8.0%); t; (major) = 28.9 min (33.2%), 61%ee; t;(minor) = 32.5 min (11.2%), t4(major) = 55.0 min
(47.6%), 61% ee; dr =41:59

VWD1 A, Wavelength=220 nm (HXM*1\2CNfBJJ~4fOMEYZ—S:fRM—1 D)
mAU o]
: f 5
200: & 2 [ OMe
& \ O NH Q
175 I 1 [
] “ H | \ O
160 H I‘ P
i 1 | e ® 5
125 A (| I‘ ‘ N
] \ \ [
100 | | ' {\ ‘| ( | / ‘.\‘
75 | . i | \ f‘ \‘
1 (o [ [
| ]| . fil 4
50 IR /]
\ ' ‘ | \
26— ‘I | | ‘{ !, / \‘\
| \ / \ / \ / \
01— iyl \,/ NS o B > \.;_
20 25 30 35 40 5 50 55 mi
g REME X2 1FHE I & 38 [(EE= I & 39
£ [min] [min] [mAU*s] [mAU] i
E=s=====——= e et |- |- | === I
1 26.016 VV 0.6845 8506.73340 192.14240 21.0499%
2 2B.383 VB 0.7524 8241.40234 171.56032 20.3934
3 32.056 BB 0.8458 1.18691e4 219.86485 29.3700
4 55.653 BB 1.5153 1.17950e4 121.63839 29.3700
VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJJ-4OME-YZ-S=-CAT-CH2CL2.D)
mAU | 2
&
600 -| ‘ g
500 -| '

200 - I‘
300 | - | '\I
] [ 3 |

. g || B
200 & ‘ M
100 -| .‘ l‘. | ‘ ‘.‘
0-—— i) S \ . i / \ S
25 o 30 " 35 40 " a5 50 ‘ 55 min
UE REAE 2B WEE ELiE [(F3=) g & 12
= (min] [min] [mAU*3] [mAT] e
——m———— | = | ————————— j=——- I I
1 26.3086 BV 0.7699 8617.64063 173.96677 8.0259
2 28.898 W 0.8044 3.5621¢6e4 687.57703 33.1754
3 32.546 VB 0.8332 1.20408e4 224.70558 11.2140
4 55.037 BB 1.3927 5.10933e4 568.39667 47.5847
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Ethyl 3-(4-fluorophenyl)-3-ox0-2-((S)-3-oxoisoindolin-1-yl) propanoate (6ac)

Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 75:25, 0.5 mL/min): t;,(minor) = 27.2 min
(13.8%), ty(major) = 28.9 min (31.3%), 40% ee; t;(minor) = 41.3 min (17.2%), t4(major) = 58.0
min (37.7%), 39% ee; dr = 45:55

VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJJ-4F-YZ-RM-3.D)
mAU 2 g
& ®
100 \“ "‘ g o} F
|| b o
80— ‘\ w CE 4!5
[ J | ‘I \ o} §
I \ [ \I “I — o © 55\
20 ‘ | [ [
' i a A
] | |
40 — | |
- “ | J - \l \ [
- IR n |
[l | [
209 LU [ [
| \ [ .
\ j \ ’f
& P M I . TN J \_
25 30 35 a0 as 50 min
LE RERE X8 BE (EFig: I =, g il
# [min] [min] [mAU*3] [mAU] £

el R |==mm [ mmmmm o | -1 —=| ==

1 25.464 BV 0.5472 4151.88428 117.79941 22.2996
2 26.532 W 0.5962 4449.88721 114.813985 23.9002
3 37.308 BB 0.7928 5042.98389 97.93446 27.0857
4 50.964 VBA 1.0671 4973.86035 72.98634 26.7144

VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJJ-4-F-YZ-S=CAT-JIABEN.D)
mAU 2
&
oo \' o
| ~ F
e @QNH \/T) 5
600 [ S\“f:y ;
i |‘ \w/o'ji‘ o {
500 g | o
5 || =
Al 4 \
400 \ | 3 2
300 :l \ ;\
200 | | _s
100 k ‘ J \
. |1\ \ \
T2s T T T T TEds T T e T T s T T T e T T T es T T 60 e
g REERIE X2 BR U & 12 Iz S I &30
B [min] [min] [mAU*3] [mAU] $
| = mm | e e |
1 27.201 BV 0.6402 1.80410e4 431.14120 13.8366
2 28.870VB 0.7322 4.08050e4 855.97162 31.2956
3 41.319 W 0.9295 2.23636e4 374.05594 17.1519
4 58.027 BB 1.3102 4.91763e4 584.11578 37.7160
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1-Benzyl 3-methyl 2-((S)-3-oxoisoindolin-1-yl) malonate (6ad)
Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min): t; = 23.6 min (13.9%),
t; = 24.9 min (14.1%); t; = 26.9 min (35.8%), t4 = 33.3 min (36.2%); dr =28:72

VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJJZ-S=-RM.D)
mAU 4 &
] @] g § 3
200 - | \ g §
175 ] b | ! f‘ \I\‘ n"‘r\"‘ g
1 o— I‘ I i [ B
1 | | | | N
150 je) b Il ( L‘ N\
L oe B0 ] R &
AR A
0 R L) .
] A i |
A - :‘
75| | \ \ J \ |
1 | L | | \ |
50 | J | | r \ |
| \/ \ | \ |
25 / T \ / \ /
/ A ,‘/ \ 5 /
o // \\7*/1 \ﬁ, rd \\ 7_/’ o
18 2o 22 24 % 26 30 32 min
W RERE KB IERN I i 32 3= U & 18
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1 22.822 BV 0.5795 8323.89160 222.99487 24.8311
2 24.026 VB 0.6751 8412.85645 193.54848 25.0965
3 26.438 BV 0.6945 8399.61426 189.00778 25.0570
4 32.699BBA 0.8169 8385.63379 160.66606 25.0153
VIWD1 A, Wavelength=254 nm (HXM-1\2CN-BUXJZ-=S-CAT-CH2CL2.D)
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1 23.573 BV 0.5946 B825.89142 21.77223 13.9220
2 24.851 VB 0.6330 B837.46692 20.65695 14.1172
3 26.910 BV 0.6821 2121.26758 48.90053 35.7582
4 33.266 BB 0.8295 2147.63330 40.31196 36.2026
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1-Benzyl 3-(tert-butyl) 2-((S)-3-oxoisoindolin-1-yl) malonate (6ae)

Chiralpak AD-H column, 220 nm, n-hexane: i-PrOH = 90:10, 1.0 mL/min): t;(minor) = 39.3 min
(6.7%), tr(major) = 43.3 min (39.1%),71% ee; t;(minor) = 45.5 min (6.3%), t4(major) = 47.0 min
(47.9%), 77% ee; dr = 46:54

VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJSDJZ-S=-RM-1.D)
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1 3B.278 BB 0.9541 5770.10986 94.27213 22.9660
2 43.327 BV 1.1112 5324.36670 74.73509 21.1918
3 44.727 W 1.1243 7105.10645 96.35870 28.2795
4 46.873 VB 1.1156 6925.01904 96.68777 27.5627
VWD1 A, Wavelength=220 nm (HXM-1\2CN-BJSDJZ-=S-CAT-JIABEN.D)
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1 39.279 BB 0.9831 2947.69800 47.03569 6.7055
2 43.334 BV 1.0939 1.71924e4 246.42783 39.1098
3 45.452 W 0.8999 2755.86743 46.47010 6.2691
4 47.003 VB 1.2255 2.10634e4 268.99695 47.9156
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1-Benzyl 3-methyl 2-((S)-6-fluoro-3-oxoisoindolin-1-yl) malonate (6bd)

Chiralpak AD-H column, 254 nm, n-hexane: i-PrOH = 80:20, 1.0 mL/min): t;= 15.4 min (11.7%),

t, = 19.4 min (12.0%); t; = 21.4 min (37.6%), t; = 29.8 min (38.7%); dr = 49:51

VWD1 A, Wavelength=220 nm (HXM-1\2-CN-4F-BJJ-JZ-RM-1.D)
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1 14.852 W 0.3745 6915.71777 289.74081 25.6561
2 18.509 BV 0.4716 ©549.88721 214.90755 24.298
3 20.319VB 0.5030 6971.06445 216.85297 25.8614
4 28.929 BB 0.6999 6518.77100 145.17932 24.1835
VWD1 A, Wavelength=220 nm (HXM-12CN-4F-BJJ-JZ-=S-CAT.D)
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1 15.406 BV 0.3941 4628.49805 183.58452 11.7191
2 19.356 BB 0.4872 4749.61963 150.88872 12.0257
3 21.400 BB 0.5252 1.48305e4 439.99326 37.5498
4 29.819 BB 0.7477 1.52869e4 320.95303 3£.7054
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