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1 General Information

NMR characterization data were collected on bruker ASCEND™ operating at 400 MHz for *H NMR, 101 MHz for *3C NMR (with
complete proton decoupling), and 376 MHz for °F NMR (with complete proton decoupling). *H NMR and *3C NMR: chemical shifts &
were recorded in ppm relative to tetramethylsilane and internally referenced to the residual solvent signal (for *H NMR, CDCls: § =
7.26 ppm, acetone-de: § =2.05 ppm; for 13C NMR: CDCI3: & = 77.0 ppm, acetone-d6: & = 29.8 ppm, 206.1 ppm). Data were reported
as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, g = quartet, dd = doublet of doublets, m = multiplet), coupling
constants (Hz), integration. Ultra Performance Convergence Chromatography (UPC?) was performed on using Daicel Chiralcel 1B-3,
AS-3, ID-3, OD-3 at 23 °C with UV detector at 254 nm, and enantiomeric excesses were determined in comparison with the authentic
racemates. High resolution mass spectra (HRMS) were performed on Thermo Q-Exactive Focus (FTMS+c ESI) and data were
reported as (m/z). Infrared spectra (IR) were recorded on Bruker Tensor II spectrometer with Plantium ATR accessory and the peaks
are reported as absorption maxima (v, cm™). Optical rotations were measured on Rudolph Research Analytic Automatic Polarimeter,
and reported as follows: [a]p" (c: g/100 mL, in CH.Cl,). Melting point ranges were determined on OptiMelt. X-ray crystallographic data
were collected by a Bruker D8 Venture Photon Il. The experiments requiring substrates 3-Bromo-3-substituted oxindoles® and chiral
N,N'-dioxide ligands? were synthesized according to known procedures and purified by recrystallization prior to use. All of the starting
materials including the metal salts were purchased from TCI, Aladdin, Adamas, Acros, Aldrich and other companies, and used
without further purification. The 3/4/5A MS and inorganic base was purchased from Acros and oven-dried by the muffle furnace for 4
h prior to use. All the solvents were pre-dried over appropriate desiccants, and distilled prior to use. other commercial reagents were
used without further purification. Reactions were monitored using thin-layer chromatography (TLC) on GF254 silica gel. Visualization
of the developed plates was performed under UV light (254 nm) or using iodine, cobalt thiocyanate or KMnO4. The products were
purified by flash column chromatography with silicycle 300-400 mesh silica gel.



2 Typical procedure for preparation of products

The corresponding racemic products were obtained by using racemic N,N'-dioxide (+)-L2-PiPr2 as the ligand under the respective

catalytic reaction conditions.

2.1 Typical procedure for preparation of products (condition A)

Br Ni(OTf), (10 mol %)
o O o LePiPr, (10 mol %)
N + K,CO3 (1.2 equiv.)
H

DCE,0°C

A1 B1

An oven-dried test tube was charged with metal salt Ni(OTf), (3.6 mg, 0.01 mmol, 10 mol %), L2-PiPr2 (6.3 mg, 0.01 mmol, 10
mol %) 3-Bromo-3-substituted oxindoles A1 (0.10 mmol), K,CO3 (16.6 mg, 0.12 mmol, 1.2 equiv.) under N, atmosphere. Anhydrous
DCE (1.0 mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently, the arenes B1 (0.15 mmol 1.5 equiv.)
were added and the reaction was performed at 0 °C for 24 hours. The reaction mixture was directly subjected to flash column

chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 3:1 to 1:1) to afford the corresponding products C1

2.2 Typical procedure for preparation of products (condition B)

Br > Ni(acac), (5 mol %)
L,-PiEt, (6 mol %)
o)
N + iPryNEt (1.0 equiv.)
H 4 A MS (30 mg)
DCE, 0 °C

N/

A1 B27

An oven-dried test tube was charged with metal salt Ni(acac), (1.3 mg, 0.005 mmol, 5 mol %), L2-PiEt2 (3.5 mg, 0.006 mmol, 6

mol %) 3-Bromo-3-substituted oxindoles A1 (22.6 mg, 0.10 mmol, 1 equiv.), 4 A molecular sieves (30 mg) under N, atmosphere.
Anhydrous DCE (1.0 mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently, the arenes B23 (0.12 mmol
1.2 equiv.), iPr.NEt (16.5 mg, 0.10 mmol, 1.0 equiv.) was added at O °C and the reaction was performed at 0 °C for 12 hours. The

reaction mixture was directly subjected to flash column chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 4:1 to

2:1) to afford the corresponding products C27.

2.3 Typical procedure for preparation of products (condition C)

B, g Ni(OTf), (10 mol %)
r -Pi [
o o L3-PiEt,Me (10 mol %)
O + K,CO3 (1.2 equiv.)
N DCE, 0 °C

A8 B1




An oven-dried test tube was charged with metal salt Ni(OTf), (3.6 mg, 0.01 mmol, 10 mol %), Ls-PiEt2Me (6.2 mg, 0.01 mmol, 10
mol %) 3-Bromo-3-substituted oxindoles A8 (0.10 mmol), K,CO3 (16.6 mg, 0.12 mmol, 1.2 equiv.) under N, atmosphere. Anhydrous
DCE (1.0 mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently, the arenes B1 (20.7 mg, 0.15 mmol 1.5
equiv.) were added and the reaction was performed at 0 °C for 24 hours. The reaction mixture was directly subjected to flash column

chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 3:1 to 1:1) to afford the corresponding products C54.

3 Optimization of the reaction conditions

3.1 Optimization of the reaction conditions (condition A)

Table S1. Screening of metal salts

Br metal salt (10 mol %)
o o o Ls-PiEtMe (10 mol %)
* K,CO3 (1.2 equiv.)

N
H DCE, 20 °C
A1 B1

entry? metal salts yield (%)P ee (%)°

1 Mg(OTf), 34 20

2 Sc(OTf)3 41 11

3 Fe(OTf), 52 25

4 Co(OTf), 35 37

5 Ni(OTf), 60 85

6 Cu(OTf), 53 38

7 Zn(OTf), 44 67

8 Y(OTf)s 10 0

9 La(OTf); trace 0
10 Dy(OTf)s trace 0
11 NiCl; trace 0
12 Ni(BF4)2-6H,0 21 35
13 Ni(ClO4)2-6H.0 33 18
14 Ni(acac), 78 68
154 Ni(OTf), 62 80
16® Ni(OTf), 66 88
17f Ni(OTf), 53 89
18¢ Ni(OTf)2 60 88
19" Ni(OTf)2 66 88
20' Ni(OTf), 9 39

&The reactions were performed with Al (0.10 mmol), B1 (0.15 mmol), K.COs (0.12 mmol) and metal salt/Ls-PiEt2Me (1:1, 10 mol %)
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in DCE (1.0 mL) at 20 °C for 24 h. PYield of the isolated product. “Determined by UPC? analysis on a chiral stationary phase. “The
reaction was performed at 10 °C. °The reaction was performed at 0 °C. The reaction was performed at -10 °C 90.12 mmol B1 was
added. "0.20 mmol B1 was added. ‘4 A molecular sieves (20.0 mg) was added.

Table S2. Screening of ligands

%Qm@\fo

R/N\H/Q _O\H/N\
L3-PrMe,: R = 2,6-Me,CgHz m = 1
L3-PrEt2Me: R= 2,6-Et2-MeC6H2 m=1

Ni(OTf), (10 mol %)
Ligand (10 mol %)

K>CO3 (1.2 equiv.)

@

DCE, 0 °C

§\ _:\/(’\)\\\‘l \ (0]
/ N /O O\ ~

R H - = \H/ R

L3-PiM62: R = 2,6-M92C6H3 m=1
L3-PiEt2: R= 2,6-Et2C6H3 m=1
L;-PiEt,Me: R = 2,6-Et,-4-MeCgHy m = 1
L3-PiPry: R = 2,6-iPr,CqHs m = 1
L4'PiP|’2: R = 2,6-iPrgCGH3 m=2
L,-PiMe,: R = 2,6-Me,CgHzm =0
L2-PiEt2: R =2,6-Et,CgH3m =0
L2-PiPr2: R =2,6-iProCgHzm =0

Z+
@]

O%\‘\‘ VHQ
N_ O
R HT- H R

L3-RaMe2: R =2,6-Me,CgHz m = 1
L;-RaEt,Me: R = 2,6-Et)-MeCgHp m = 1

O -
Z

/
A
/

entry? Ligands yield (%)° ee (%)°
1 Ls-PrMez 41 64
2 Ls-PrEt2Me 73 45
3 Ls-RaMe2 76 35
4 Ls-RaEt2Me 71 40
5 L3-PiMe2 58 74
6 Ls-PiEt2 70 90
7 L3-PiEt2Me 66 88
8 L3-PiPr2 86 84
9 L4-PiPr2 77 54
10 L2-PiMe2 78 91
11 L2-PiEt2 61 93
12 L2-PiPr2 80 94

aThe reactions were performed with A1 (0.10 mmol), B1 (0.15 mmol), K>CO3 (0.12 mmol) and Ni(OTf),/Ligand (1:1, 10 mol %) in
DCE (1.0 mL) at 0 °C for 24 h. ®Yield of the isolated product. “Determined by UPC? analysis on a chiral stationary phase.

Table S3. Screening of base

Ni(OT#), (10 mol %)
L,-PiPr, (10 mol %)

base (1.2 equiv.)
DCE, 0°C




entry? base yield (%)° ee (%)°

1 Na,CO3 27 77
2 K2COs 80 94
3 Cs,CO3 26 34
4 EtsN N.D. -
5 PrsN N.D. -
6 DMAP N.D. -

aThe reactions were performed with A1 (0.10 mmol), B1 (0.15 mmol), base (0.12 mmol) and Ni(OTf),/L2-PiPr2 (1:1, 10 mol %) in DCE
(1.0 mL) at 0 °C for 24 h. PYield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase.

Table S4. Solvent Screening.

Br Ni(OTf), (10 mol %)
o © o _LzPiPr; (10 mol %)
N + K,COj3 (1.2 equiv.)
H

solvent, 0 °C

A1 B1
entry? solvent yield (%)° ee (%)°
1 CHCl, 78 94
2 CHCls 75 86
3 DCE 80 94
4 THF trace 14
5 Et,O N.R. -
6 toluene N.R. -

aThe reactions were performed with A1 (0.10 mmol), B1 (0.15 mmol), K,CO3 (0.12 mmol) and Ni(OTf)2/L2-PiPrz (1:1, 10 mol %) in
solvent (1.0 mL) at 0 °C for 24 h. "Yield of the isolated product. “Determined by UPC? analysis on a chiral stationary phase.

Table S5. Screening of the amount of base

Br Ni(OTf), (10 mol %)
o O o _LePiPr; (10 mol %)
N + K,CO3
H

DCE, 0 °C
A1 B1
entry? the amount of K.CO3 (x mmol) yield (%)° ee (%)°
1 0.10 78 91
2 0.12 81 94
3 0.15 81 91
4 0.20 80 89
5 0.30 79 86

&The reactions were performed with A1 (0.10 mmol), B1 (0.15 mmol), K2COs (x mmol) and Ni(OTf)./L2-PiPr2 (1:1, 10 mol %) in DCE
(1.0 mL) at 0 °C for 24 h. PYield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase.
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3.2 Optimization of the reaction conditions (condition B)

Table S6. Screening of metal salts.

metal salt (10 mol %)

Br L,-PiEt,Me (10 mol %)
.
N 0 K,CO5 (1.2 equiv.) O

H DCE, 0 °C
A1 B27
entry® metal salts yield (%)° ee (%)°
1 Mg(OTf), 92 0
2 Sc(OTf)s 98 0
3 Fe(OTf). 95 0
4 Co(OTf) 91 12
5 Ni(OTf), 96 51
6 Cu(OTf), 95 23
7 Zn(OTf), 92 0
8 Y(OTf)s 90 0
9 La(OTf); 99 0
10 Tb(OTf)s 94 0
11d Ni(OTf)2 96 43
12¢ Ni(OTf), 96 51
13f Ni(OTf), 55 51
149 Ni(OTf), 25 43

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), K2COj3 (0.12 mmol) and metal salt/Ls-PiEt2Me (1:1, 10 mol %)
in DCE (1.0 mL) at 0 °C for 12 h. ®Yield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase. “The
reaction was performed at 10 °C. ¢The reaction was performed at 0 °C. The reaction was performed at -10 °C 90.12 mmol B1 was
added. 9The reaction was performed at 10 °C. ®The reaction was performed at -10 °C. The reaction was performed at -20 °C 9The
reaction was performed at -30 °C

Table S7. Screening of ligands.

~,

R N Ni(OTf), (10 mol %)
r Ligand (10 mol %)
o + .
N K>CO3 (1.2 equiv.)
N DCE, 0 °C
A1 B27



~ P C 4
N, O O N N D O N .0 O N
R/ \H/ — _\H \R R \H _ s \H/ R R/ H/ ~ = \H/ \R
L3-PrM92: R = 2,6-M8206H3 m=1 L3'PiM62: R = 2,6-M6206H3 m=1

L3-R3M62: R = 2,6-MezC6H3 m=1

Ly-PrEt,Me: R = 2,6-Et,-MeCgH, m =1 L;-PiMes: R = 2,4,6-Me,CgHo m = 1 LoRaEt,Me: R = 2.6-Et, MoCaHy m = 1

L3-PiEt22 R= 2,6-Et206H3 m=1
L,-PiEt,Me: R = 2,6-Et,-4-MeCgH, m = 1
L;-PiEt,Br: R = 2,6-Et,-4-BrCqH, m = 1
L3-PiPI'2: R =2,6-iPr,CgHzm =1
L4-PiPry: R = 2,6-iProCqHs m = 2
L,-PiMe,: R = 2,6-Me,CgHym = 0
L,-PiEty: R = 2,6-Et,CqHsm = 0
L,-PiPry: R = 2,6-iPr,CeHam = 0

entry? Ligands yield (%)° ee (%)°
1 Ls-PrMe2 91 33
2 Ls-PrEtMe 92 43
3 Ls-RaMe:z 96 10
4 Ls-RaEt2Me 95 47
5 L3-PiMe2 97 53
6 Ls-PiMes 92 58
7 L3-PiEt2 66 54
8 Ls-PiEt2Me 83 51
9 L3-PiEt2Br 90 20
10 L3-PiPr2 98 49
11 L4-PiPr2 97 29
12 L2-PiPr2 95 55
13 L2-PiMe2 90 41
14 L2-PiEt2 92 59

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12mmol), K,CO3 (0.12 mmol) and Ni(OTf),/Ligand (1:1, 10 mol %) in
DCE (1.0 mL) at 0 °C for 24 h. ®Yield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase.

Table S8. Screening of Counterion of Ni(ll) salts.

N~

N NiX, (10 mol %)
Br L,-PiEt, (10 mol %)
N o K,CO5 (1.2 equiv.)
H DCE, 0°C
A1 B27
entry? NiX yield (%)° ee (%)°

1 NiCl, 95 0
2 NiBrz 95 0
3 Ni(acac): 91 80



4 Ni(OTf)2

5 Ni(BF4)2-6H,0
6 Ni(ClO4)2-6H,0
7 NiC,04-6H,0

92 59
99 30
96 28
92 0

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), KCO3 (0.12 mmol) and NiXz/L2-PiEt2 (1:1, 10 mol %) in DCE
(1.0 mL) at 0 °C for 12 h. PYield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase.

Table S9. Solvent Screening.

Ni(acac), (10 mol %)
L,-PiEt; (10 mol %)

K,CO3 (1.2 equiv.)

H solvent, 0 °C
A1 B27
entry? solvent yield (%)° ee (%)°
1 CHCl, 91 80
2 CHCI3 85 71
3 DCE 91 80
4 THF 42 20
5 Et,O 11 0
6 toluene trace -

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), K,COj3 (0.12 mmol) and Ni(acac)./L2-PiEt2 (1:1, 10 mol %) in
solvent (1.0 mL) at 0 °C for 12 h. PYield of the isolated product. “Determined by UPC? analysis on a chiral stationary phase.

Table S10. Screening of base

Ni(acac), (10 mol %)
L,-PiEt; (10 mol %)

base (1.2 equiv.)

DCE, 0 °C
A1 B27
entry? base yield (%) ee (%)°

1 Na,COs 89 36
2 K2CO3 91 80
3 Cs,CO3 90 60
4 EtsN 87 86
5 PrsN 85 84
6 iProNEt 86 90
7 DMAP complex -

aThe reactions were performed with A1l (0.10 mmol), B1 (0.12mmol), base (0.12 mmol) and Ni(acac)./L2-PiEt2 (1:1, 10 mol %) in
DCE (1.0 mL) at 0 °C for 12 h. ®Yield of the isolated product. “Determined by UPC? analysis on a chiral stationary phase.
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Table S11. Screening of the amount of base

N Ni(acac), (10 mol %)
Br L,-PiEt, (10 mol %)
N o * Pr,NEt
H DCE, 0 °C
A1 B27
entry? the amount of iPr.NEt (x mmol) yield (%)° ee (%)°
1 0.10 90 90
2 0.12 86 90
3 0.15 82 88
4 0.20 76 82

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), iPr.NEt (x mmol) and Ni(acac),/L2-PiEt2 (1:1, 10 mol %) in
DCE (1.0 mL) at 0 °C for 12 h. ®Yield of the isolated product. “Determined by UPC? analysis on a chiral stationary phase.

Table S12. Screening of the amount of catalyst

Ni(acac), (x mol %)

\N/
Br L,-PiEt, (x mol %)
o + . .
N iProNEt (1.2 equiv.)
H
A1 B27

DCE, 0°C

entry? the amount of catalyst (x mmol %) yield (%)P ee (%)°
1 10 90 90
2 5 90 87
3 2 72 88

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), iProNEt (0.12 mmol) and Ni(acac),/L2-PiEt2 (1:1, x mol %) in
DCE (1.0 mL) at 0 °C for 12 h. ®Yield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase.

Table S13. Screening of the ratio of Ni(acac), and L2-PiEt2

>N Ni(acac),/L,-PiEt,
Br (1:x, 5 mol %)
o t . .
N iProNEt (1.0 equiv.)
H DCE, 0 °C
A1 B27
entry? X yield (%)° ee (%)°
1 0.8 91 81
2 1.0 90 87
3 1.2 90 91
3 1.6 85 91

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), iPr,NEt (0.10 mmol) Ni(acac), (0.005 mmol ) and L2-PiEt:
(0.005y mmol) in DCE (1.0 mL) at 0 °C for 12 h. "Yield of the isolated product. “Determined by UPC? analysis on a chiral stationary
phase.
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Table S14. Screening of the additives

Br
(o) +
N
H

\N/

>

Ni(acac)s, (5 mol %)
L,-PiEt; (6 mol %)

iProNEt (1.0 equiv.)

additive
A1 B27 DCE, 0 °C
entry? additive yield (%) ee (%)°
1 NaBAr", (30 mg) 91 88
2 Na,SO4 (30 mg) 95 87
3 MgSO4 (30 mg) 94 72
4 3 AM.S. (30 mg) 90 89
5 4 AM.S. (30 mg) 94 94
6 5 A M.S. (30 mg) 89 89

aThe reactions were performed with A1 (0.10 mmol), B12 (0.12 mmol), iPr.NEt (0.10 mmol), Ni(acac), (0.005 mmol ), L2-PiEt2 (0.006
mmol) and additive in DCE (1.0 mL) at 0 °C for 12 h. ®Yield of the isolated product. *Determined by UPC? analysis on a chiral

stationary phase.

3.3 Optimization of the reaction conditions (condition C)

Table S15. Screening of metal salts.

metal salt (10 mol %) ©\ O

L,-PiPr, (10 mol %)

K,CO3 (1.2 equiv.)

N DCE, 0 °C N
A8 B1 c54
entry? metal salts yield (%)° ee (%)°

1 Mg(OTf)2 68 20
2 Sc(OTf)s 34 0
3 Fe(OTf), 62 35
4 Co(OTf), 88 17
5 Ni(OTf)2 89 70
6 Cu(OTf), 68 28

aThe reactions were performed with A8(0.10 mmol), B1 (0.15 mmol), K,COj3 (0.12 mmol) and metal salt/L2-PiPr2 (1:1, 10 mol %) in
DCE (1.0 mL) at 0 °C for 24 h. ®Yield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase.

Table S16. Screening of ligands.

Ni(OTf), (10 mol %)
Ligand (10 mol %)

K,CO3 (1.2 equiv.)
DCE, 0 °C
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+ + T‘
O \\‘(-'> H \\‘Q \-‘N O \“(*> X
%'\\l N’b\m\g\l\/]\éo O\\N _:\/(’\)@\ / \ 0] %'\\l N_/\/HQ\ ‘N (0]
o_ N - 0 O. ~ o) o. N
R/ \H/ - _\H \R R \H/ — =z \H/ R R/ \H/ ~ _\H \R
L3-PiM32: R = 2,6-M62C5H3 m=1
Ls-PrEt,Me: R =2,6-Et;-MeCgHy m =1 Ly-PiEty: R = 2,6-Et,CHzm = 1 Ls-RaEt,Me: R = 2,6-Et;-MeCeHy m = 1

L3-PiEt,Me: R = 2,6-Ety-4-MeCgH, m = 1
L3-PiPry: R = 2,6-iPr,CgHa m = 1
L,-PiMe,: R = 2,6-Me,CgHsm = 0
L,-PiEt,: R = 2,6-Et,CgHzm = 0
L,-PiPry: R = 2,6-iPr,CgHsm = 0

entry? Ligands yield (%)° ee (%)°
1 Lo-PiMe> 91 50
2 .Lo-PiEt> 76 91
3 L2-PiPr2 89 70
4d L2-PiPr2 N.D. -
5 L3-PiMe> 58 52
6 Ls-PiEt2 89 90
7 Ls-PiEt2Me 93 93
8 L3-PiPr2 78 83
9 Ls-PrEt.Me 91 85
10 L3-RaEtMe 88 47

aThe reactions were performed with A1 (0.120 mmol), B12 (0.15mmol), K.CO3 (0.12 mmol) and Ni(OTf)./Ligand (1:1, 10 mol %) in
DCE (1.0 mL) at 0 °C for 24 h. Yield of the isolated product. °Determined by UPC? analysis on a chiral stationary phase. %Pr,NEt
instead of K,CO3

4 Gram-scale synthesis of C1

Br | Ni(OTf), (10 mol %)
-Pi 0

o 0 oo L,-PiPr, (10 mol %)
N + \©/ K,COj3 (1.2 equiv.)

H DCE, 0 °C
A1 B1 Cc1
5 mmol, 1.13 g 7.5 mmol, 1.04 g 1.06 g, 75% vyield, 94% ee

An oven-dried test tube was charged with metal salt Ni(OTf), (3.6 mg, 0.5 mmol, 10 mol %), L2-PiPr2 (6.3 mg, 0.5 mmol, 10 mol %)
3-Bromo-3-substituted oxindoles Al (5.0 mmol), K.COs3 (16.6 mg, 6.0 mmol, 1.2 equiv.) under N, atmosphere. Anhydrous DCE (15
mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently, the arenes B1 (1.0 mL 1.5 equiv.) was added and
the reaction was performed at 0 °C for 24 hours. The reaction mixture was filtered (solvent: DCM), and concentrated under reduced
pressure, the crude product was subjected to flash column chromatography on silica gel and eluted with petroleum ether/ethyl

acetate (6/1 to 1/1) to afford the corresponding product C1 (1.06 g, 75% vyield, 94% ee).
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5 Synthetic transformations

5.1 Procedure for the synthesis of D1

\
oo >
MeOOC—, MeOOC— O

. Br o o Ni(OTf), (10 mol %) (1) Mel, Cs,CO4
- ~ -Pi 9
©\/;o + \©/ L;-PiEt,Me (10 Tnol %) THF, rt. 0
H K2CO3 (1.2 equiv.) N (2) LiAlH, N H
DCE, 0 °C H THF, 0 °C \
) D1
A16 B1 c40 87% yield
66% yield o
97% ee 9d7 % ?S 1
r> :

Compound C40: An oven-dried test tube was charged with metal salt Ni(OTf), (7.2 mg, 0.02 mmol, 10 mol %), Lz-PiEt2Me (12.4 mg,
0.02 mmol, 10 mol %) 3-Bromo-3-substituted oxindoles A16 (56.8 mg, 0.20 mmol, 1.0 equiv.), K;CO3 (33.2 mg, 0.24 mmol, 1.2
equiv.) under N, atmosphere. Anhydrous DCE (2.0 mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently,
the arenes B1 (41.2 L, 0.30 mmol 1.5 equiv.) was added and the reaction was performed at 0 °C for 24 hours. The reaction mixture
was directly subjected to flash column chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 4/1 to 2/1, v/v) to afford

the corresponding product C40 (45.1 mg, 66% vyield, 97% ee).

Compound D1: An oven-dried test tube was charged with C40 (43.1 mg, 0.13 mmol, 1.0 equiv.) and Cs,CO3; (84.7 mg, 0.26 mmol,
2.0 equiv.) and iodomethane (39.9 pL, 0.65 mmol, 5.0 equiv.). Anhydrous THF (1.0 mL) was added and the mixture was stirred at
room temperature for 12 hours. Then the mixture was filtered and concentrated under reduced pressure. The residue was dissolved
in dry THF under N, atmosphere. Anhydrous THF (1.0 mL) was added, the LiAlH, (1 M in THF, 0.39 mL, 0.39 mmol, 3.0 equiv.) was
added in 0 °C and the mixture was stirred at O °C for 4 hours and then treated with several drops of NaSO,4-10H,O until the evolution
of H, ceased. The reaction mixture was directly subjected to flash column chromatography on silica gel (eluent: petroleum ether/ethyl

acetate = 19/1 to 9/1, v/v) to afford the corresponding product D2 (35.9 mg, 87% yield, 97% ee). in 95% yield with 97% ee.

5.2 Procedure for the synthesis of D2

Br Ni(OTf), (10 mol %)
o O O._  L,-PiPr, (10 mol %) BBrs, DCM, r.t.
N * \©/ KoCOj (1.2 equiv.)
H DCE, 0 °C
A1 B1 1

D3
91% vyield, 94% ee

80% vyield, 94% ee

Compound C1: An oven-dried test tube was charged with metal salt Ni(OTf), (7.2 mg, 0.02 mmol, 10 mol %), L2-PiPr2 (12.6 mg,
0.02 mmol, 10 mol %) 3-Bromo-3-substituted oxindoles Al (45.2 mg, 0.20 mmol, 1.0 equiv.), K.COj3 (33.2 mg, 0.24 mmol, 1.2 equiv.)
under N, atmosphere. Anhydrous DCE (2.0 mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently, the
arenes B1 (39.0 pL, 0.30 mmol 1.5 equiv.) was added and the reaction was performed at 0 °C for 24 hours. The reaction mixture was
directly subjected to flash column chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 3/1 to 1/1, v/v) to afford the

corresponding product C1 (46.1 mg, 80% yield, 94% ee).

Compound D2: An oven-dried test tube was charged with C1 (28.8 mg, 0.10 mmol, 1.0 equiv.) and BBr; (1 M in DCM, 0.30 mL, 0.30

mmol, 3.0 equiv.). Anhydrous DCM (1.0 mL) was added and the mixture was stirred at room temperature for 12 hours. Then 0.2 mL
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water was added in 0 °C to quench the reaction. The reaction mixture was directly subjected to flash column chromatography on

silica gel (eluent: petroleum ether/ethyl acetate = 2/1 to 1/2, v/v) to afford the corresponding product D2 (23.2 mg, 91% yield, 94% ee).

5.3 Procedure for the synthesis of D4

Zn(OTf), (20 mol %)
L,-PiPr;, (20 mol %) N NUBr

Cfgz NaBAr" _NaBAr'4 (10 mol %) (10 mol %) : o NaH (1) BBrs, DCM, r.t.
—_— .

KZCO3 (1.2 equiv.) DMF, r.t. (2) CHylp, Cs,CO3

DCE, 10 °C 80°C, DMF
D3
Cc18 . D4
79% yield 92% yield 75% yield
76% ee 76% ee 76% ee

Compound C40: An oven-dried test tube was charged with metal salt Zn(OTf), (10.8 mg, 0.03 mmol, 20 mol %), Ls-PiPr2 (18.0 mg,
0.03 mmol, 20 mol %), NaBAr 4 (13.3 mg, 0.015 mmol,10 mol%) 3-Bromo-3-substituted oxindoles A1 (33.9 mg, 0.15 mmol, 1.0
equiv.), K2CO3 (24.9 mg, 0.18 mmol, 1.2 equiv.) under N, atmosphere. Anhydrous DCE (1.5 mL) was added and the mixture was
stirred at 35 °C for 30 minutes. Subsequently, the arenes B1 (57.3 pL, 0.30 mmol 3.0 equiv.) was added and the reaction was
performed at 10 °C for 24 hours. The reaction mixture was directly subjected to flash column chromatography on silica gel (eluent:

petroleum ether/ethyl acetate = 4/1 to 2/1, v/v) to afford the corresponding product C18 (34.2 mg, 79% yield, 76% ee).

Compound D3: An oven-dried test tube was charged with C18 (22.8 mg, 0.079 mmol, 1.0 equiv.) and NaH (3.8 mg, 0.158 mmol, 2.0
equiv.) and iodomethane (19.6 pL, 0.158 mmol, 2.0 equiv.). Anhydrous DMF (1.0 mL) was added and the mixture was stirred at room
temperature for 12 hours. Then the reaction mixture was directly subjected to flash column chromatography on silica gel (eluent:

petroleum ether/ethyl acetate = 9/1 to 4/1, v/v) to afford the corresponding product D3 (25.6 mg, 92% vyield, 76% ee).

Compound D4: An oven-dried test tube was charged with D3 (25.6 mg, 0.073 mmol, 1.0 equiv.) and BBr; (1 M in DCM, 0.22 mL,
0.22 mmol, 3.0 equiv.). Anhydrous DCM (1.0 mL) was added and the mixture was stirred at room temperature for 12 hours. Then 0.2
mL water was added in O °C to quench the reaction. The resulting mixture was extracted with DCM. The organic layer was washed
with brine, dried over anhydrous Na,SO4, filtered and concentrated under reduced pressure. The crude product is directly used for
the next step. An oven-dried test tube was charged with crude product, Cs,COj3 (71.7 mg, 0.22 mmol, 3.0 equiv.) and CHal, (17.7 pL,
0.22 mmol, 3.0 equiv.). Anhydrous DMF (1.0 mL) was added and the mixture was stirred at 80 °C for 12 hours. The reaction mixture
was directly subjected to flash column chromatography on silica gel (eluent: petroleum ether/ethyl acetate = 19/1 to 9/1, v/v) to afford

the corresponding product C4 (18.5 mg, 75% vyield, 76% ee).

15



6 Control experiments

Br R R2 Ni(OTf), (10 mol %)
o + L,-PiPr, (0 or 10 mol %)
base

N
H DCE
A1
B1: R" = OMe, R?2= OMe C1: R' = OMe, R2= OMe
B23: R' = Me, R?= OH C23: R'=Me, R?= OH
condition: B1, K,CO3 (1.2 equiv.), 0 °C Cc1
without L,-PiPr, 78% vyield, racemic
with Lo-PiPr, 80% yield, 94% ee
condition: B23, iPr,NEt (1.0 equiv.), 20 °C c23
without L,-PiPr, trace
with L,-PiPr, 53% vyield, 89% ee

An oven-dried test tube was charged with corresponding catalyst, K,CO3 ( 0.12 mmol, 1.2 equiv.) 3-Bromo-3-substituted oxindoles

Al (0.10 mmol, 1 equiv.), under N, atmosphere. Anhydrous DCE (1.0 mL) was added and the mixture was stirred at 35 °C for 30

minutes. Subsequently, the arenes B1 (0.30 mmol 3.0 equiv.), iPrNEt (0.10 mmol, 1.0 equiv.) was added at 0 °C and the reaction

was performed at 0 °C for 12 hours. The reaction mixture was directly subjected to flash column chromatography on silica gel (eluent:

petroleum ether/ethyl acetate = 3:1 to 1:1) to afford the corresponding products C1.

An oven-dried test tube was charged with corresponding catalyst, 3-Bromo-3-substituted oxindoles A1 (0.10 mmol, 1 equiv.), under

N, atmosphere. Anhydrous DCE (1.0 mL) was added and the mixture was stirred at 35 °C for 30 minutes. Subsequently, the arenes

B23 (0.30 mmol 3.0 equiv.), iProNEt (0.10 mmol, 1.0 equiv.) was added at 20 °C and the reaction was performed at 20 °C for 12

hours. The reaction mixture was directly subjected to flash column chromatography on silica gel (eluent: petroleum ether/ethyl

acetate = 4:1 to 2:1) to afford the corresponding products C23.
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7 Comparison of nucleophilicity parameters for arenes and heteroarenes

H ' — N
OMe s OEt | o ! MeO OMe  MeO OMe OMe  EtO OEt MeO OMe
E/) S i
oet 1 © : Pr OMe Et

Bn
-4.36 -1.18 -1.01 0% 0_ (_35_3 ______ ! 0.31 0.33 0.44 0.69 1.21
MeO OMe
Ej) ipr© Oipy MeO SN weo 5 Heo ove 0 MeO OMe S MeO OMe
/ o O O O
OMe o
128 133 136 172 1.78 1.89 2.11 2.12 2.32 2.48
OH ;
o O H OH OH ot OH o)
E}io H - o MeO OMe
Y : Ph
O : : - )
OH |
2.82 3.13 3.26 L334T : 3.61 3.62 3.72 3.79 4.35 7.55
o
OMe cl Br
7~ ~ 7~
| - N">cooEt _Bn N N N
- O o O U T S ey
9.16 9.60 10.14 10.27 10.50 10.50 1.02 n-s0 .69 nr
CL {7 L. QL
N
N/\' ©\N/Et @ ’\“/Pr N
0 L Pr
13.47 13.59 13.72 13.82 14.79
20
1. toluene (-4.36) 16. 1,3-dimethoxy-5-methylbenzene (1.89)
2. anisole (-1.18) 17. 2-ethylfuran (2.11)
15 3. thiophene (-1.01) 18. 2,4-dimethoxy-1-methylbenzene (2.12) ©
4. 1,2-diethoxybenzene (-0.59) 19. 2-methoxythiophene (2.32) ©©@©
5. benzo[d][1,3]dioxole (0.06) 20. 1,3-dimethoxybenzene (2.48)
6. 1-benzyl-2,4-dimethoxybenzene (0.31) 21. 2,3-dimethylfuran (2.82) @
7. 1-isopropyl-2,4-dimethoxybenzene (0.33) 22. 2-methoxyfuran (3.13) 00
10 8. 1,2-dimethoxybenzene (0.44) 23. 2,6-dimethylphenol (3.26) @@
9. 1,3-diethoxybenzene (0.69) 24. phenol (3.47) ©

10. 1-ethyl-2,4-dimethoxybenzene (1.21) 25. 2-methylfuran (3.61)

11. 1,3,5-trimethoxybenzene (1.28)
12. furan (1.33)

13. 1,3-diisopropoxybenzene (1.36)

5 14. (3-methoxyphenyl)(methyl)sulfane (1.72) ©
15. 5-methoxybenzo[d][1,3]dioxole (1.78) @@@@
©000099
0000
0 ©00°
' 30. N-methyl-N-phenylaniline (7.55) 38. N,N,2-trimethylaniline (11.50)
31. 1-(3-(dimethylamino)phenyl)ethan-1-one (9.16) 39. N,N,3-trimethylaniline (11.69)
32. 1-benzyl-1H-pyrrole (9.60) 40. N,N-dimethylaniline (11.77)
5 33. 3-methoxy-N,N-dimethylaniline (10.14) 41. 4-phenylmorpholine (13.47)
34. 3-chloro-N,N-dimethylaniline (10.27) 42. N,N-diethylaniline (13.59)
35. 3-bromo-N,N-dimethylaniline (10.50) 43. 1-octyl-1H-pyrrole (13.72)
36. ethyl N-methyl-N-phenylglycinate (10.50) 44. N,N-dipropylaniline (13.82)
37. N-benzyl-N-methylaniline (11.02) 45. 1-phenylpiperidine (14.79)
10 5 10 15 20 25 30 35 40 45

nucleophilicity parameters / arenes and heteroarenes

The nucleophilicity of arenes and heteroarenes derived from Mayr’'s Database.
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8 Unsuccessful substrate scopes

H
39% yield 31% yield
24% ee 40% ee

o) i — 3 o1 -
oo veld trace 61% yield  20% yield
°ee 42% ee 33% ee
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9 Bioactivity Study

Cell Culture

Hepatocellular carcinoma cell line HCCLMS3 (obtained from Procell) were cultured with DMEM (Hyclone, Utah) supplemented with
10 % (v/v) FBS (Gibco, New York), 1 % (v/v) penicillin/streptomycin (Beyotime, Shanghai). All cells were cultured in incubator with
5% CO; at 37 °C.

Cell Viability Assay

Cells of logarithmic growth stage were inoculated in 96-well plate with density of 1.5*104 per well. Overnight all cells which density
at 80 %, were treated with 1 % DMSO (negative control) and other compounds with different concentrations at 37 °C for 24h. No FBS
DMEM with 10 % (v/v) CCK-8 (Selleck, Houston) was added to each well and incubated for 1h at 37 °C. The absorbance was
determined at 450 nm to calculated cell viability (%). ICso was detected using Graphpad Prism. Each experiment was repeated three

times.
Synthetic compounds inhibit hepatocellular carcinoma viability screening

To study the anti-hepatocellular carcinoma (HCCLM3) of synthetic compounds. We measured the HCCLM3 cell viability after
exposed to each compound with 25 uM for 24h. The results showed that C38 and C55 had strong inhibitory effect on the proliferation
and viability of HCCLM3 and the ICs, concentrations of C38 and C55 treated HCCLMS3 cells for 24 h are 11.63 uM and 11.16 pM

respectively.
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IC50=11.63pM IC50=11.16uM
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Fl’h
N ﬂeo OMe
~
‘ N
H
C38 C55
ICsp 11.63 uM 11.16 uM

10 Determination of absolute configuration of products

10.1 Determination of absolute configuration of compound C27

Crystals suitable for the X-ray crystal structure analysis were obtained from a solution of compound C27 in ethyl acetate (ca. 0.1
mL) and petroleum ether (0.3 mL) at r.t.. The colourless crystal in block-shape, with approximate dimensions of 0.234 x 0.287 x
0.376 mm?3, was selected and mounted for the single-crystal X-ray diffraction. The data set was collected by Bruker D8 Venture
Photon Il diffractometer at 173(2) K equipped with micro-focus Cu radiation source (Kq = 1.54178A). Applied with face-indexed
numerical absorption correction, the structure solution was solved and refinement was processed by SHELXTL (version 6.14) and
OLEX 2.3 program package®. The structure was analyzed by ADDSYM routine implemented in PLATON suite and no higher

symmetry was suggested®.
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Crystallographic Data for C17H18N2O

Formula C17H18N20
Formula mass (amu) 266.33
Space group P212121
a(A) 6.4469 (2)
b (A) 9.2442 (3)
¢ (A) 24.0016 (7)
a (deg) 90

B (deg) 90

y (deg) 90

V (A% 1430.41 (8)
YA 4

2 (A 1.54178

T (K) 173

Prealed (9 CM®) 1.237

4 (mm?) 0.612
Transmission factors 0.859-0.933
20 max (deg) 68.228

No. of unique data, including F> <0 | 2611

No. of unique data, with Fe? > 26(F.?) | 2593

No. of variables 189

R(F) for Fo? > 20(F2) 0.0237
Rw(Fo?) ° 0.0640
Goodness of fit 1.106

*R(F) = Z[IFol = [Fell / ZIFol.

" Ru(Fod) = [D[W(Fo? — FA)?] / SWF1Y2% wt = [62(Fo?) + (Ap)? + Bp], where p = [max(Fo2,0) + 2F:?] / 3.

10.2 Futher transformation of compound C23’

Cc23 c23'

89% ee 80% yield
95% ee (after recrystallization)
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Compound C23": An oven-dried test tube was charged with C23 (18.0 mg, 0.071 mmol, 1.0 equiv.) and NaH (8.5 mg, 0.335 mmol,
5.0 equiv.) and BnBr (42.2 yL, 0.335 mmol, 5.0 equiv.). Anhydrous THF (1.0 mL) was added and the mixture was stirred at room
temperature for 12 hours. Then the reaction mixture was directly subjected to flash column chromatography on silica gel (eluent:
petroleum ether/ethyl acetate = 9/1 to 4/1, v/v), the product was recrystallized with dichloromethane and petroleum ether to afford the

corresponding product C23' (24.6 mg, 80% vyield, 95% ee).

10.3 Determination of absolute configuration of compound C23’

Crystals suitable for the X-ray crystal structure analysis were obtained from a solution of compound €23’ in dichloromethane (ca. 0.1
mL) and petroleum ether (0.3 mL) at r.t.. The colourless crystal in block-shape, with approximate dimensions of 0.216 x 0.219 x
0.266 mm?, was selected and mounted for the single-crystal X-ray diffraction. The data set was collected by Bruker D8 Venture
Photon Il diffractometer at 173(2) K equipped with micro-focus Cu radiation source (K, = 1.54178A). Applied with face-indexed
numerical absorption correction, the structure solution was solved and refinement was processed by SHELXTL (version 6.14) and
OLEX 2.3 program package®. The structure was analyzed by ADDSYM routine implemented in PLATON suite and no higher

symmetry was suggested*.
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Crystallographic Data for C3H27NO>

Formula C30H27NO>
Formula mass (amu) 433.52
Space group P212121
a(d) 9.7721(2)
b (A) 12.5443(2)
c(A) 19.4584(3)
a (deg) 90

B (deg) 90

y (deg) 90

V (A3 2385.41(7)
YA 4

2 (A 1.54178

T (K) 173

Prealed (9 CM®) 1.207

4 (mm?) 0.586
Transmission factors 0.784-0.955
20 max (deg) 68.312

No. of unique data, including F><0 | 4326

No. of unique data, with Fo? > 26(F¢?) | 4142

No. of variables 301

R(F) for Fo? > 20(F2) 0.0290
Rw(Fo?) ° 0.0705
Goodness of fit 1.038

*R(F) = ZIFol = [Fell / ZIFol.

" Ru(Fod) = [D[W(Fo? — F2)?] / SWF1Y2% wt = [62(Fo?) + (Ap)? + Bp], where p = [max(Fo2,0) + 2F:?] / 3.
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11 Characterization of the products

(S)-3-(2,4-dimethoxyphenyl)-3-methylindolin-2-one (C1)

55.5, 50.1, 23.93.

White solid; 22.6 mg, 80% yield, 94% ee; melting point: 85-87 °C; [a]o!®® = -72.8 (¢ = 0.12 in CH2Cly).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=4.67 min, tr (Minor) = 8.83 min.
1H NMR (400 MHz, CDCl3) & 8.56 (s, 1H), 7.55 — 7.43 (d, J = 8.5 Hz 1H), 7.17 — 7.05 (m, 1H), 6.94 —
6.78 (m, 2H), 6.62 — 6.52 (dd, J = 8.5, 2.5 Hz, 1H), 6.38 — 6.33 (d, J = 2.5 Hz, 1H), 3.79 (s, 3H), 3.44
(s, 3H), 1.71 (s, 3H).
13C NMR (101 MHz, CDClz) 6 183.8, 160.7, 158.2, 140.7, 136.8, 128.3, 127.3, 122.5, 122.2, 122.0, 109.3, 104.6, 100.1, 55.7,

IR: 2932, 1613, 1504, 1470, 1300, 1209, 1142, 1031, 756, 643 cm™*.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H17NOsNa* 306.1101; found 306.1103.

0.60-
0.501
0.401 o
B
> 0.304 ©
<
0.201
0.109
0.007 ‘w
000 050 100 150 200 250 300 350 400 450 500 550 600 650 7.0 750 800 850 9.00 950 1000 1050 11.00 1150 12.00
Minutes
Retention Time Area % Area
1 4.693 7334382 50.41
2 8.500 7215636 49.59
0.60
0.501
0.401
2 0.30]
0.201
<
0.10 2
-]
0.00F——— A —— e
000 050 100 150 200 250 300 350 400 450 500 550 600 650 7.00 750 800 850 900 950 1000 10550 11,00 11,50 12.00
Minutes
Retention Time Area % Area
1 4.670 6829892 96.85
2 8.834 222370 3.15
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(S)-3-(2,4-diethoxyphenyl)-3-methylindolin-2-one (C2)

White solid; 26.7 mg, 86% yield, 90% ee; melting point: 131-133 °C; [a]o!%2 = -70.1 (¢ = 0.24 in
CH2Cl2).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 4.49 min, tr (minor) = 6.77 min.

1H NMR (400 MHz, CDCl3) & 8.93 (s, 1H), 7.53 — 7.40 (d, J = 8.6 Hz, 1H), 7.17 — 7.01 (m, 1H), 6.95
— 6.85 (m, 2H), 6.85 — 6.73 (m, 1H), 6.61 — 6.49 (dd, J = 8.5, 2.5 Hz, 1H), 6.37 — 6.28 (d, J = 2.5 Hz,
1H), 4.01 (g, J = 7.0 Hz, 2H), 3.78 (dg, J = 8.9, 7.0 Hz, 1H), 3.56 (dg, J = 8.9, 7.0 Hz, 1H), 1.71 (s,
3H), 1.39 (t, J = 7.0 Hz, 3H), 0.94 (t, J = 7.0 Hz, 3H).

13C NMR (101 MHz, CDClz) 6 184.1, 159.9, 157.3, 141.1, 137.1, 128.2, 127.2, 122.4, 122.1, 121.3, 109.4, 104.6, 100.3, 63.7,
63.6, 50.2, 23.8, 15.0, 13.8.

IR: 2977, 2926, 1613, 1583, 1263, 1188, 1141, 754, 650, 593 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1o0H21NOsNa* 334.1414; found 334.1414.

g
0201 3 §
2 3
0,00 ﬁw \ - u
00 050 100 150 200 250 300 350 400 45 500 55 600 650 700 750 800 85 900 950 100
Minutes
Retention Time Area % Area
1 4.469 3749773 49.75
2 6.723 3787472 50.25
0.40+
0.304
2020}
Q
0.0] 5
<
0.007 vk/\r A\ /Ku iy N
0.00‘ 0.‘50‘ o ‘1.%]0‘ o 1.150‘ 2.‘00‘ 250 ‘3.60‘ ‘ 3‘50 o ‘4."50‘ ‘ ‘5.60‘ 5‘50 o 6.00 ‘6.‘50‘ 760 ‘ ‘750 8.(‘)0‘ 8‘50 9.00 9.‘50‘ ‘ El0.0C
Minutes
Retention Time Area % Area
1 4.491 509538 5.23
2 6.769 9239624 94.77
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(S)-3-(2,4-diisopropoxyphenyl)-3-methylindolin-2-one (C3)

o

c3
1H), 4.59 — 4.40 (m, 1H), 4.36 — 4.23 (m, 1H), 1.69 (s, 3H), 1.32 (t, J = 6.4 Hz, 6H), 1.10 (d, J = 6.0 Hz, 3H), 0.59 (d, J = 6.0
Hz, 3H).
13C NMR (101 MHz, CDClz) 6 183.9, 158.8, 155.8, 141.2, 137.4, 128.4,127.1, 122.5, 122.0, 121.6, 109.2, 105.4, 101.8, 70.0,
69.2, 50.2, 23.7, 22.4, 22.2, 21.4, 20.6.
IR: 2976, 1613, 1611, 1581, 1191, 1132, 1101, 952, 754, 652 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C21H2sNOsNa* 362.1727; found 362.1727.

White solid; 30.5 mg, 90% yield, 88% ee; melting point: 150-152 °C; [a]p!®® = -23.6 (¢ = 0.31in
CH2Cl2).

UPCC DAICEL CHIRALCEL OX-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 7.59 min, tr (minor) = 12.45 min.

H NMR (400 MHz, CDCls) & 8.66 (s, 1H), 7.56 — 7.30 (d, J = 8.6 Hz, 1H), 7.17 — 7.06 (m, 1H), 6.98
—6.83 (M, 2H), 6.84 — 6.73 (M, 1H), 6.57 — 6.42 (dd, J = 8.6, 2.4 Hz, 1H), 6.35 — 6.24 (d, J = 2.4 Hz,

0.35]
0.304
0.25]
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AU

0.15]
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2 12.346 5634463 49.26
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2 12.447 363808 6.04
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(S)-3-(2,4-dimethoxy-5-methylphenyl)-3-methylindolin-2-one (C4)

Colorless oil; 26.8 mg, 90% yield, 98% ee; [a]p**® = -70.3 (c = 0.16 in CH2Cl2).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=4.34 min, tr (Minor) = 9.71 min.
1H NMR (400 MHz, CDCl3) & 8.73 (s, 1H), 7.30 (s, 1H), 7.17 — 7.07 (m, 1H), 6.93 — 6.81 (m, 3H), 6.35
(s, 1H), 3.78 (s, 3H), 3.43 (s, 3H), 2.22 (s, 3H), 1.71 (s, 3H).

C4 13C NMR (101 MHz, CDCls) 6 184.2, 158.1, 156.3, 140.8, 137.1, 129.5, 127.2, 122.6, 122.2, 121.1,
118.6, 109.4, 97.0, 56.2, 55.6, 50.0, 23.8, 15.9.
IR: 2931, 1614, 1512, 1581, 1469,1310, 1209, 869, 755, 677 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH1sNOsNa* 320.1257; found 320.1260.
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(S)-3-(5-ethyl-2,4-dimethoxyphenyl)-3-methylindolin-2-one (C5)

White soild; 28.9 mg, 93% yield, 99% ee; melting point: 132-135 °C; [a]p!*® = -66.2 (¢ = 0.23 in

CH2Cl2).

UPCC DAICEL CHIRALCEL AD-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)

= 5.07 min, tr (Minor) = 12.11 min.

1H NMR (400 MHz, CDCls) & 8.79 (s, 1H), 7.32 (s, 1H), 7.16 — 7.08 (m, 1H), 6.93 — 6.81 (m, 3H), 6.35
C5 (s, 1H), 3.78 (s, 3H), 3.43 (s, 3H), 2.64 (dqg, J = 7.5, 2.0 Hz, 2H), 1.72 (s, 3H), 1.23 (t, J = 7.5 Hz, 3H).

13C NMR (101 MHz, CDClz) 6 184.2, 158.1, 156.3, 140.8, 137.1, 129.5, 127.2, 122.6, 122.2, 121.1, 118.6, 109.4, 97.0, 56.2,

55.6, 50.0, 23.8, 15.9.

IR: 2965, 1615, 1504, 1308, 1207, 1136, 1107, 1034, 754, 676 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1sH21NOsNa* 334.1414; found 334.1415.
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(S)-3-(5-isopropyl-2,4-dimethoxyphenyl)-3-methylindolin-2-one (C6)

AU

cé
13C NMR (101 MHz, CDCls) 6 184.3, 157.3, 155.9, 140.8, 137.0, 129.0, 127.2, 125.0, 122.6, 122.2, 121.2, 109.4, 97.1, 56.1,
55.7,50.2, 26.9, 23.8, 23.1, 23.0.

IR: 2960, 1615, 1504, 1469, 1206, 1156, 1123, 1034, 750, 674 cm™*,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C20H23NOsNa* 348.1570; found 348.1573.

White soild; 29.3 mg, 90% yield, 99% ee; melting point: 167-169 °C; [a]po!*3 = -67.4 (c = 0.29 in

CH2Cl2).

UPCC DAICEL CHIRALCEL AD-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr

(major) = 3.38 min, tr (minor) = 9.05 min.

H NMR (400 MHz, CDCls) 5 8.79 (s, 1H), 7.37 (s, 1H), 7.16 — 7.08 (m, 1H), 6.93 — 6.79 (m, 3H),
6.35 (s, 1H), 3.78 (s, 3H), 3.44 (s, 3H), 3.28 (M, 1H), 1.73 (s, 3H), 1.27 (dd, J = 6.9, 5.1 Hz, 6H).
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(S)-3-(5-benzyl-2,4-dimethoxyphenyl)-3-methylindolin-2-one (C7)

AU

AU

c7

Colorless oil; 34.7 mg, 93% yield, 99% ee; [a]o!*® =
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, & = 254 nm, tr
(major) = 8.30 min, tr (minor) = 13.84 min.
14 NMR (400 MHz, CDCls) & 8.90 (s, 1H), 7.34 — 7.15 (m, 5H), 7.13 — 7.07 (m, 1H), 6.92 — 6.83 (m,
1H), 6.82 — 6.76 (m,2H), 6.37 (s, 1H), 3.96 (m, 2H), 3.75 (s, 3H), 3.44 (s, 3H), 1.63 (s, 3H).
13C NMR (101 MHz, CDCls) 6 184.2, 157.9, 156.7, 141.5, 140.8, 136.9, 129.4, 128.9, 128.4, 127.2,
125.9, 122.5, 122.2, 121.5, 121.3, 109.4, 97.1, 56.1, 55.7, 50.0, 35.7, 23.7.
IR: 2929, 1614, 1505, 1468, 1207, 1132, 1104, 1032, 736, 701, 67 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C24H23NOsNa* 396.1570; found 396.1564.

-65.4 (C = 0.29 in CH2Cl).
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(S)-3-(6-methoxybenzo[d][1,3]dioxol-5-yl)-3-methylindolin-2-one (C8)

Colorless oil; 33.6 mg, 90% yield, 88% ee; [a]o** = -77.1 (c = 0.28 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (Major)
= 5.76 min, tr (Minor) = 11.56 min.

14 NMR (400 MHz, CDCls) 6 8.97 (s, 1H), 7.18 — 7.08 (m, 2H), 6.95 — 6.87 (m, 2H), 6.88 — 6.79 (M,
1H), 6.44 (s, 1H), 5.94 (m, 2H), 3.35 (s, 3H), 1.68 (s, 3H).

13C NMR (101 MHz, CDCls) 6 183.95, 152.5, 147.7, 141.8, 140.8, 136.7, 127.4, 122.4, 122.3, 109.5,
107.9, 101.5, 96.7, 56.8, 50.3, 24.1.

IR: 3209, 1618, 1504, 1278, 1195, 1165, 1117, 870, 756, 662 cm™L.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H1sNOsaNa* 320.0893; found 320.0895.
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(S)-3-methyl-3-(2,4,6-trimethoxyphenyl)indolin-2-one (C9)

55.4,50.9, 25.9.

White soild; 29.4 mg, 94% yield, 96% ee; melting point: 148-151 °C; [a]o!3! = -184.7 (c = 0.18 in

CH2Cl2).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major) =
5.16 min, tr (minor) = 13.68 min.
1H NMR (400 MHz, CDCls) & 8.28 (s, 1H), 7.16 — 7.06 (m, 2H), 6.94 — 6.83 (m, 2H), 6.14 (s, 2H), 3.77 (s,
3H), 3.69 (s, 6H), 1.88 (s, 3H).
13C NMR (101 MHz, CDCls) 6 185.0, 160.4, 140.1, 137.6, 127.1, 123.2, 122.2, 110.0, 109.1, 92.7, 56.0,

IR: 2934, 1703, 1607, 1585, 1469, 1413, 1326, 1227, 1053, 814, 755 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH1sNOsNa* 336.1206; found 336.1206.
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(S)-3-(5-hydroxy-2,4-dimethoxyphenyl)-3-methylindolin-2-one (C10)

3H).

Colorless oil; 17.9 mg, 60% yield, 83% ee; [a]p*?7 = -50.3 (¢ = 0.12 in CH2Cl).

UPCC DAICEL CHIRALCEL AD-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 7.34 min, tr (minor) = 10.51 min.
1H NMR (400 MHz, CDCls) & 8.50 (s, 1H), 7.25 — 7.14 (m, 1H), 7.09 — 6.89 (m, 3H), 6.64 — 6.59 (d, J
= 2.7 Hz, 1H), 6.49 — 6.43 (d, J = 2.8 Hz, 1H), 6.22 — 6.17 (m, 1H), 3.79 (s, 3H), 3.78 (s, 3H), 1.79 (s,

13C NMR (101 MHz, CDCls) 6 183.3, 153.1, 148.0, 140.6, 138.2, 135.4, 127.8, 126.1, 123.6, 122.6, 109.9, 104.5, 98.7, 56.2,

56.0, 51.3, 23.5.

IR: 2924, 2358, 1712, 1618, 1471, 1261, 1231, 1202, 1155, 1047 cm™.
HRMS (FTMS+c ESI) m/z: [M - H] calcd for C17H17NOsNa* 299.1085; found 299.1088.
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(S)-3-(2,4-dimethoxy-6-methylphenyl)-3-methylindolin-2-one (C11)
(S)-3-(2,6-dimethoxy-4-methylphenyl)-3-methylindolin-2-one (C11")

White soild; 25.9 mg, 87% vyield, 93% ee1, 99% eez; melting point: 135-137 °C;
[a]ot?7 = -121.0 (c = 0.19 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A
= 254 nm, tr (major-major) = 5.16 min, tr (major-minor) = 15.37 min, tr (Minor-
major) = 4.41 min, tr (Minor-minor) = 12.12 min.

IH NMR (400 MHz, CDCls) (C11) 6 8.85 (s, 1H), 7.17 — 7.10 (m, 1H), 7.06 — 6.98
(m, 1H), 6.95 — 6.88 (m, 2H), 6.36 — 6.27 (m, 2H), 3.76 (s, 6H), 3.54 (s, 3H), 1.89

c11’

C11:C11'=4:1
(s, 3H).
13C NMR (101 MHz, CDCls) (C11) 6 185.5, 159.2, 140.1, 139.8, 137.4, 127.3, 123.2, 122.8, 122.3, 109.6, 107.1, 98.3, 55.8,
55.3, 55.3, 53.0, 27.3.
1H NMR (400 MHz, CDCls) (C11') 5 8.77 (s, 1H), 7.09 — 7.06 (m, 2H), 6.87 — 6.83 (M, 2H), 6.39 (s, 2H), 3.69 (s, 6H), 2.29 (s,
3H), 1.90 (s, 3H).
13C NMR (101 MHz, CDCls) (C11') 6 185.4, 140.3, 138.9, 137.3, 127.1, 123.2, 122.8, 122.3, 114.5, 110.6, 109.3, 56.0, 51.1,
25.9,21.8.
IR: 3197, 2925, 1712, 1606, 1579, 1468, 1320, 1234, 1154, 755 cmL,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1sH1sNOsNa* 320.1257; found 320.1259.
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(R)-3-(3,4-dimethoxyphenyl)-3-methylindolin-2-one (C12)

Colorless oil; 22.4 mg, 79% vyield, 77% ee; [o]o'®® = 118.6 (c = 0.11 in CH2Cl2).

UPCC DAICEL CHIRALCEL 0OX-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=17.96 min, tr (Minor) = 10.47 min.

IH NMR (400 MHz, CDCls ) 6 8.51 (s, 1H), 7.29 — 7.20 (m, 1H), 7.19 — 7.12 (m, 1H), 7.12 — 7.02 (m,
1H), 7.00 — 6.94 (m, 1H), 6.89 — 6.76 (m, 3H), 3.84 (s, 3H), 3.81 (s, 3H), 1.80 (s, 3H).

13C NMR (101 MHz, CDCI3) 6 181.8, 148.7, 148.2, 140.1, 135.3, 132.8, 127.9, 124.3, 122.6, 118.8,
110.8, 110.0, 109.9, 55.7, 55.7, 52.0, 23.6.

IR: 3291, 2931, 2561, 1710, 1618, 1515, 1470, 1260, 1026, 751 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H17NOsNa* 306.1101; found 306.1099.
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(R)-3-(3,4-diethoxyphenyl)-3-methylindolin-2-one (C13)

2
<

AU

White solid; 22.1 mg, 71% yield, 78% ee; melting point: 69-75 °C; [o]o'?* = 65.6 (c = 0.43 in

CH2Cl2).

(major) = 7.21 min, tr (minor) = 5.50 min.

(m, 7H).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr

H NMR (400 MHz, CDCls) & 8.66 (s, 1H), 7.26 — 7.20 (m, 1H), 7.16 — 7.13 (m, 1H), 7.08 — 7.03
(m, 1H), 6.98 — 6.94 (m, 1H), 6.87 — 6.77 (M, 3H), 4.08 — 3.98 (M, 5H), 1.78 (s, 3H), 1.44 — 1.35

13C NMR (101 MHz, CDCls) 6 182.0, 148.4, 148.0, 140.1, 135.4, 127.8, 124.2, 122.5, 119.0, 113.0,
112.6, 109.9, 64.5, 64.3, 52.0, 23.6, 14.6, 14.6.

IR: 3182, 2979, 1361, 1710, 1619, 1513, 1473, 1144, 1042, 751 cm™,
HRMS (FTMS+c ESI) m/z: [M + H]* calcd for C19H21N20ONa* 312.1594; found 312.1595.
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(S)-3-(2-methoxy-4-(methylthio)phenyl)-3-methylindolin-2-one (C14)

S—

White solid; 20.3 mg, 68% yield, 50% ee; melting point: 115-120 °C; [a]p!®! =-23.0 (¢ = 0.28 in

CH2Cl2).

UPCC DAICEL CHIRALCEL OD-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr

(major) = 9.95 min, tr (minor) = 6.79 min.

1H NMR (400 MHz, CDCl3) & 8.59 (s, 1H), 7.55 — 7.46 ((d, J = 8.1 Hz, 1H), 7.17 — 7.11 (m, 1H), 6.97 —

6.87 (m, 3H), 6.83 — 6.80 (m, 1H), 6.71 — 6.69 (m, 1H), 3.45 (s, 3H), 2.47 (s, 3H), 1.72 (s, 3H).

13C NMR (101 MHz, CDCls) 6 183.1, 157.0, 140.4, 139.1, 136.0, 127.8, 127.1, 126.4, 122.2, 122.0,
118.5, 110.6, 109.1, 55.4, 49.9, 23.4, 15.8.
IR: 3214, 2360, 1709 1618, 1598, 1470, 1392, 1111, 1029, 769 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci17H17N20OSNa* 322.0872; found 322.0872.
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(S)-3-(furan-2-yl)-3-methylindolin-2-one (C15)

22.3.

Colorless oil; 10.0 mg, 47% yield, 95% ee; [a]p*®* = 12.5 (c = 0.11 in CH2Cl).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 95/5, flow rate = 1.5 mL/min, A = 254 nm, tr (major) = 3.59

min, tr (minor) = 4.09 min.

H NMR (400 MHz, CDCls) & 8.82 (s, 1H), 7.37 — 7.32 (m, 1H), 7.29 — 7.20 (m, 2H), 7.09 — 7.01 (m, 1H),

7.00 — 6.93 (m, 1H), 6.34 — 6.27 (M, 1H), 6.25 — 6.19 (m, 1H), 1.79 (s, 3H).

13C NMR (101 MHz, CDCls) 6 179.6, 153.1, 142.7, 140.2, 133.0, 128.5, 124.0, 122.8, 110.2, 106.7, 49.5,

IR: 3250, 2561, 1713, 1620, 1472, 1261, 1224, 1013, 751 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C13H11NO2Na* 236.0682; found 236.0680.
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(S)-3-methyl-3-(5-methylfuran-2-yl)indolin-2-one (C16)

C16

495, 22.4,13.38.

White solid; 15.9 mg, 70% yield, 95% ee; melting point: 108—-110 °C; [a]o!2* = 52.4 (c = 0.21 in CH2Cly).

UPCC DAICEL CHIRALCEL OD-3, CO2/MeOH = 90/10 flow rate = 1.5 mL/min, A = 254 nm, tr (Major) =
3.39 min, tr (minor) = 3.02 min.
IH NMR (400 MHz, CDCls) & 8.60 (s, 1H), 7.26 — 7.19 (m, 2H), 7.09 — 7.00 (m, 1H), 6.99 - 6.92 (d, J = 7.7

Hz, 1H), 6.12 — 6.06 (d, J = 3.1 Hz, 1H), 5.90 — 5.85 (m, 1H), 2.24 — 2.19 (m, 3H), 1.77 — 1.73 (m, 3H).

13C NMR (101 MHz, CDCls) 6 179.9, 152.6, 151.3, 140.2, 133.5, 128.4, 124.2, 122.8, 110.2, 107.6, 106.3,

IR: 3219, 2360, 1619, 1471, 1326, 1222, 1145, 1021, 752, 684 cm'*.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1aH13NO2Na* 250.0838; found 250.0836.
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(S)-3-(5-ethylfuran-2-yl)-3-methylindolin-2-one (C17)

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sHi1sNO2Na* 264.0995; found 264.0993.

Colorless oil; 17.4 mg, 72% yield, 95% ee; [a]p®° = 42.4 (c = 0.24 in CH2Cl).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10 flow rate = 1.5 mL/min, A = 254 nm, tr (major) =
3.29 min, tr (minor) = 4.08 min.
14 NMR (400 MHz, CDCls) 6 8.30 (s, 1H), 7.25 — 7.20 (m, 2H), 7.08 — 7.00 (m, 1H), 6.96 — 6.91 (m, 1H),
6.10 —6.04 (d, J = 3.1 Hz, 1H), 5.91 — 5.85 (m, 1H), 2.57 (q, J = 7.5 Hz, 1H), 1.75 (s, 3H), 1.16 (t, J= 7.5

Hz, 3H).

13C NMR (101 MHz, CDCls) 6 179.6, 158.3, 151.1, 140.1, 133.5, 128.4, 124.2, 122.9, 110.1, 107.3, 104.6,
49.5, 22.5, 21.5, 12.0.
IR: 3217, 2361, 1715, 1472, 1261, 1191, 1015, 751 cm™.
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(S)-3-(4,5-dimethylfuran-2-yl)-3-methylindolin-2-one (C18)

Colorless oil; 20.0 mg, 83% yield, 86% ee; [a]p*®° = -36.8 (c = 0.38 in CH2Cl2).

UPCC DAICEL CHIRALCEL ID-3, CO2/MeOH = 95/5 flow rate = 1.5 mL/min, A = 254 nm, tr (major) =
4.80 min, tr (Minor) = 6.34 min.

1H NMR (400 MHz, CDCl3) & 8.87 (s, 1H), 7.25 — 7.17 (m, 2H), 7.03 (m, 1H), 6.98 — 6.92 (m, 1H), 5.98
(s, 1H), 2.12 (s, 3H), 1.87 (s, 3H), 1.73 (s, 3H).

13C NMR (101 MHz, CDCIls) 6 180.2, 150.0, 147.8, 140.3, 133.6, 128.4, 124.1, 122.8, 114.6, 110.3,
110.1, 49.5, 22.3, 11.6, 10.0.

IR: 2923, 2361, 1712, 1619, 1472, 1261, 1221, 751, 750 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sHi1sNO2Na* 264.0995; found 264.0992.
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(S)-3-(5-methoxyfuran-2-yl)-3-methylindolin-2-one (C19)

o~ White solid; 14.4 mg, 59% yield, 77% ee; melting point: 119-121 °C; [o]p'®? = 32.5 (¢ = 0.20 in CH2Cl2).

5.46 min, tr (minor) = 3.67 min.

57.7,49.3, 22.0.

IR: 3250, 2361, 1713, 1616, 1582, 1472, 1261, 1047, 942, 751 cm'*.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1aH13NOsNa* 266.0788; found 266.0787.

UPCC DAICEL CHIRALCEL OD-3, CO2/MeOH = 90/10 flow rate = 1.5 mL/min, A = 254 nm, tr (major) =

H NMR (400 MHz, CDCls) & 8.51 (s, 1H), 7.24 — 7.18 (m, 2H), 7.08 — 7.01 (m, 1H), 6.97 — 6.89 (m, 1H),
6.12 — 6.07 (m, 1H), 5.08 — 5.01 (d, J = 3.3 Hz, 1H), 3.77 (s, 3H), 1.71 (s, 3H).
13C NMR (101 MHz, CDCls) 5 179.5, 161.6, 142.9, 140.2, 133.1, 128.5, 124.1, 122.9, 110.2, 108.1, 80.0,
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(R)-3-(5-methoxythiophen-2-yl)-3-methylindolin-2-one (C20)

o~ Colorless oil; 23.3 mg, 90% vyield, 96% ee; [a]p!®? = 171.4 (c = 0.41 in CH2Cly).

9.56 min, tr (minor) = 5.62 min.

60.4, 50.6, 25.1.
IR: 3214, 2361, 1618, 1556, 1501, 1471, 1325, 1203, 1061, 752 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C14H13NO2SNa* 282.0559; found 282.0558.

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10 flow rate = 1.5 mL/min, X = 254 nm, tr (major)

H NMR (400 MHz, CDCls) 5 8.72 (s, 1H), 7.31 — 7.17 (m, 2H), 7.11 — 7.05 (m, 1H), 6.99 — 6.95 (m, 1H),
6.50 — 6.49 (d, J = 3.9 Hz, 1H), 6.02 — 5.98 (d, J = 3.9 Hz, 1H), 3.82 (s, 3H), 1.77 (s, 3H).
13C NMR (101 MHz, CDCls) 5 180.7, 166.1, 140.3, 134.2, 130.2, 128.7, 124.5, 122.9, 122.5, 110.4, 103.5,
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(S)-3-methyl-3-(1-octyl-1H-pyrrol-2-yl)indolin-2-one (C21)

Cc21

White solid; 27.9 mg, 86% yield, 91% ee; melting point: 110-115 °C; [a]p!®* = 21.4 (c = 0.31 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10 flow rate = 1.5 mL/min, L = 254 nm, tr (major) =
9.56 min, tr (minor) = 5.62 min.
14 NMR (400 MHz, CDCls) 6 8.81 (s, 1H), 7.25 — 7.19 (m, 1H), 7.05 — 6.92 (m, 3H), 6.63 — 6.58 (m, 1H),
6.38 —6.34 (m, 1H), 6.19 — 6.12 (m, 1H), 3.32 (m, 1H), 3.13 (m, 1H), 1.78 (s, 3H), 1.50 — 1.31 (m, 1H), 1.31
—1.16 (m, 3H), 1.18 — 0.94 (m, 7H), 0.92 — 0.79 (M, 4H).

13C NMR (101 MHz, CDCls) 6 181.7, 139.6, 135.1, 129.9, 128.3, 124.0, 123.2, 122.4, 110.3, 109.0, 107.2, 49.0, 46.8, 31.8,
31.1,29.2,29.1, 26.9, 25.8, 22.7, 14.2.
IR: 3213, 2926, 2855, 2361, 1619, 1469, 1262, 1222, 751, 720 cm™*,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C21H2sN2ONa* 347.2094; found 347.2098.
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(R)-3-(4-(dimethylamino)phenyl)-3-methylindolin-2-one (C22)

Colorless oil; 22.4 mg, 70% yield, 87% ee; [a]p?>! = 31.4 (c = 0.32 in CH2Cl).

UPCC DAICEL CHIRALCEL 0J-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, & = 254 nm, tr (major) =
3.27 min, tr (minor) = 5.03 min.

1H NMR (400 MHz, CDCl3) 5 8.73 (s, 1H), 7.21 — 7.04 (m, 4H), 7.02 — 6.85 (m, 3H), 6.74 — 6.67 (m, 2H),
6.53 — 6.40 (m, 2H), 6.20 — 6.16 (m, 1H), 4.52 — 4.34 (m, 2H), 1.78 (s, 3H).

13C NMR (101 MHz, CDCls) 6 181.2, 139.6, 137.6, 134.5, 130.4, 128.4, 127.4, 127.0, 124.0, 123.9, 123.1,
110.4, 109.9, 107.5, 50.4, 49.0, 25.8.

IR: 3206, 1701, 1618, 1470, 1292, 1214, 1187, 1108, 755, 715 cm™™,

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C20H1sN2ONa* 325.1311; found 325.1308.
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(R)-3-(4-hydroxy-2-methylphenyl)-3-methylindolin-2-one (C23)

Colorless oil; 13.4 mg, 53% yield, 89% ee; [a]o*®° = 340.0 (c = 0.12 in CH2Cl2).

UPCC DAICEL CHIRALCEL ID-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major) =
6.49 min, tr (minor) = 9.68 min.

14 NMR (400 MHz, CDCls) & 9.45 (s, 1H), 8.32 (s, 1H), 7.32 — 7.27 (m, 2H), 7.20 — 7.15 (m, 1H), 7.00 —
6.91 (m, 2H), 6.83 — 6.78 (m, 1H), 6.63 — 6.56 (m, 1H), 2.26 (s, 3H), 1.87 (s, 3H).

13C NMR (101 MHz, CDCls) 6 184.6, 156.1, 139.7, 139.5, 133.5, 128.4, 127.8, 125.8, 123.1, 122.2, 121.0,
120.2, 110.6, 52.9, 22.6, 20.8.

IR: 3251, 2360, 1691, 1618, 1472, 1276, 1208, 750 cm-.,

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C20H22N203Na* 361.1523; found 361.1524.

0.04+
O
0.02- © S
© ~
2
< 0.00] ) Jo N
-0.02+
0.00 1.(50 24‘00 3.(50 44‘00 5.(50 6.(50 7.60 8.(50 9.60 10.‘00 11.‘00 12.00
Minutes
Retention Time Area % Area
1 6.665 533323 50.24
2 9.721 528161 49.76
0.30
0.201 >
2 N
< 0.10] ©
()}
0.007 | i Aﬁﬁm
000 100 200 300 400 500 600 700 800 900 1000 1100 1200
Minutes
Retention Time Area % Area
1 6.488 4187461 94.31
2 9.679 252469 5.69

49



(R)-3-(2-ethyl-4-hydroxyphenyl)-3-methylindolin-2-one (C24)

Colorless oil; 8.3 mg, 31% yield, 79% ee; [a]o!"° = 401.2 (c = 0.10 in CH2Cly).
UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (Major) =

8.02 min, tr (minor) = 6.52 min.

1H NMR (400 MHz, CDCl3) 5 9.49 (s, 1H), 8.28 (s, 1H), 7.34 — 7.27 (m, 2H), 7.22 — 7.14 (m, 1H), 7.02 —
6.90 (m, 2H), 6.87 — 6.81 (m, 1H), 6.66 — 6.58 (m, 1H), 2.62 — 2.51 (m, 2H), 1.88 (s, 3H), 1.24 — 1.13 (m,

3H).

13C NMR (101 MHz, CDCls) 6 184.5, 156.3, 150.7, 139.5, 133.4, 128.4, 127.8, 126.0, 123.1, 122.3,
118.3,117.7, 110.6, 53.0, 33.5, 23.8, 22.5.
IR: 3251, 2966, 2360, 1691, 1618, 1472, 1332, 1209, 1131, 751 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H17NO2Na* 290.1151; found 290.1151.
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(R)-3-(4-hydroxy-2-isopropylphenyl)-3-methylindolin-2-one (C25)

Colorless oil; 6.7 mg, 24% yield, 76% ee; [a]p'®? = 272.1 (c = 0.21 in CH2Cly).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
= 7.14 min, tr (Minor) = 5.86 min.

1H NMR (400 MHz, CDCls) & 9.55 (s, 1H), 8.22 (s, 1H), 7.33 — 7.27 (m, 2H), 7.21 — 7.16 (m, 1H), 7.01
—6.93 (m, 2H), 6.89 — 6.86 (m, 1H), 6.67 — 6.62 (m, 1H), 2.87 — 2.77 (m, 1H), 1.89 (s, 3H), 1.22 —

1.18 (m, 6H).

13C NMR (101 MHz, CDCls) 6 184.6, 156.4, 150.8, 139.6, 133.5, 128.5, 127.9, 126.1, 123.3, 118.5,

117.9,110.7,53.1, 33.6, 24.0, 23.8, 22.6.
IR: 3249, 2961, 2360, 1693, 1617, 1472, 1276, 751 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH1sNO2Na* 304.1308; found 304.1309.
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(R)-3-(4-hydroxy-3,5-dimethylphenyl)-3-methylindolin-2-one (C26)

Colorless oil; 19.0 mg, 71% yield, 70% ee; [a]p®® = 55.8 (¢ = 0.33 in CH2Cly).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (Major)
=11.18 min, tr (Minor) = 9.72 min.

1H NMR (400 MHz, CDCl3) & 8.91 (s, 1H), 7.24 — 7.18 (m, 1H), 7.11 — 7.07 (m, 1H), 7.06 — 7.00 (m,
1H), 6.98 — 6.93 (m, 1H), 6.86 (s, 2H), 2.15 (s, 6H), 1.76 (s, 3H).

13C NMR (101 MHz, CDCls) 6 182.9, 151.6, 140.3, 136.3, 131.8, 127.9, 126.8, 124.2, 123.3, 122.8,

110.2,52.1, 23.3, 16.1.
IR: 3260, 2360, 1702, 1619, 1472, 1261, 1184, 750 cm.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H17NO2Na* 304.1308; found 304.1309.
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(R)-3-(4-(dimethylamino)phenyl)-3-methylindolin-2-one (C27)

CH2Cl2).

White solid; 25.3 mg, 95% yield, 95% ee; melting point: 129-133 °C; [a]p!?* = 148.4 (c = 0.63 in

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (Major)
= 5.62 min, tr (Minor) = 8.25 min.
1H NMR (400 MHz, CDCls) & 8.42 (s, 1H), 7.26 — 7.10 (m, 4H), 7.08 — 7.00 (m, 1H), 6.97 — 6.91 (d, J
=7.8 Hz, 1H), 6.71 — 6.62 (m, 2H), 2.90 (s, 6H), 1.77 (s, 3H).

13C NMR (101 MHz, CDCls) 6 182.5, 149.9, 140.5, 136.2, 128.3, 127.9, 127.5, 124.6, 122.7, 112.8,

110.0, 52.0, 40.7, 23.6.
IR: 3207, 1613, 1520, 1471, 1353, 1201, 948, 809, 751, 629 cm'L.,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H1sN2ONa* 289.1311; found 289.1311. 'H NMR (400 MHz, CDCls) & 7.04 (t,

J=7.5Hz, 1H), 6.94 (d, J = 7.8 Hz, 1H).
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(R)-3-(4-(diethylamino)phenyl)-3-methylindolin-2-one (C28)

White solid; 28.0 mg, 90% yield, 86% ee; melting point: 163-167 °C; [a]o'®® = 106.3 (¢ = 0.27 in
CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (Major)
=5.42 min, tr (Minor) = 7.76 min.

1H NMR (400 MHz, CDCl3) & 8.97 (s, 1H), 7.24 — 7.16 (m, 1H), 7.18 — 7.09 (m, 3H), 7.09 — 6.96 (m,
1H), 6.98 — 6.91 (d, J = 7.7 Hz, 1H), 6.59 (d, J = 8.6 Hz, 2H), 3.30 (q, J = 7.1 Hz, 4H), 1.77 (s, 3H),
1.11 (t, J = 7.0 Hz, 6H).

13C NMR (101 MHz, CDCls) 8 183.1, 147.0, 140.7, 136.3, 127.8, 127.7, 126.9, 124.5, 122.6, 111.7, 110.2, 52.0, 44.4, 23.6,
12.7.'H NMR (400 MHz, CDCls)

IR: 3205, 2969, 1614, 1518, 1470, 1201, 1154, 809, 750, 676 cm™L.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C19H22N20Na* 317.1624; found 317.1624.
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(R)-3-(4-(dipropylamino)phenyl)-3-methylindolin-2-one (C29)

AU

AU

p!
-

Colorless oil; 28.5 mg, 95% yield, 64% ee; [a]p'?2 = 82.8 (¢ = 0.24 in CH2Cl).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 3.91 min, tr (minor) = 7.00 min.
1H NMR (400 MHz, CDCls) & 9.09 (s, 1H), 7.23 — 7.07 (m, 4H), 7.06 — 6.98 (m, 1H), 6.97 — 6.91 (d,
J =7.7 Hz, 1H), 6.59 — 6.50 (m, 2H), 3.18 (t, J = 7.4 Hz 4H), 1.76 (s, 3H), 1.56 (m, 4H), 0.88 (t, J =

7.4 Hz, 6H).

13C NMR (101 MHz, CDCls) 6 183.1, 147.3, 140.6, 136.2, 127.7, 127.5, 126.6, 124.4, 122.5, 111.6,
110.1, 52.9, 51.9, 23.4, 20.4, 11.5.

IR: 3205, 2960, 2872, 1615, 1516, 1200, 1154, 806, 745, 640 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C21H26N2ONa* 345.1937; found 345.1940.
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(R)-3-(4-(dimethylamino)-3-methylphenyl)-3-methylindolin-2-one (C30)

Colorless oil; 25.8 mg, 92% yield, 98% ee; [a]o*!? = 100.9 (c = 0.25 in CH2Cl2).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, . = 254 nm, tr (Major)
= 3.78 min, tr (Minor) = 6.97 min.
14 NMR (400 MHz, CDCls) & 8.95 (s, 1H), 7.24 — 7.18 (m, 1H), 7.16 — 7.11 (m, 1H), 7.09 — 6.99 (m,
3H), 6.99 — 6.91 (m, 2H), 2.65 (s, 6H), 2.26 (s, 3H), 1.79 (s, 3H).
13C NMR (101 MHz, CDClz) 6 182.8, 152.0, 140.6, 136.1, 134.3, 132.2, 129.5, 128.0, 124.7, 124.5,
122.8,118.5, 110.3, 52.3, 44.2, 23.5, 18.8.
IR: 3207, 2934, 2872, 1618, 1503, 1471, 1322, 817, 750, 640 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for CisH20N2ONa* 303.1468; found 303.1468.
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(R)-3-(4-(dimethylamino)-2-methylphenyl)-3-methylindolin-2-one (C31)

Colorless oil; 26.6 mg, 95% yield, 89% ee; [a]p**3 = -30.2 (¢ = 0.36 in CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=12.39 min, tr (Minor) = 6.60 min.

1H NMR (400 MHz, CDCl3) & 9.43 (s, 1H), 7.54 — 7.48 (d, J = 8.7 Hz, 1H), 7.19 — 7.11 (m, 1H), 6.97 —
6.83 (m, 3H), 6.69 — 6.62 (M, 1H), 6.49 — 6.43 (m, 1H), 2.92 (s, 6H), 1.77 (s, 3H), 1.70 (s, 3H).

13C NMR (101 MHz, CDCls) 6 183.9, 150.2, 140.3, 137.8, 136.7, 128.4, 127.6, 125.6, 123.2, 122.8,
116.1, 110.2, 110.0, 52.4, 40.6, 26.2, 20.00.

IR: 3209, 1610, 1509, 1470, 1409, 1371, 1219, 1182, 756, 613 cm™*.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for CisH20N2ONa* 303.1468; found 303.1469.

1.404

1.204

12.521

1.004

0.804

2 0.60
0.40+
0.204
0.00
000 100 200 300 400 500 600  7.00 800 900 1000 1100 1200 13.00 14,00 15,00 16,00 17.00 18.00 19.00  20.0C
Minutes
Retention Time Area % Area
1 6.579 20757850 49.13
2 12.521 21493117 50.87
0.80]
0.701
0.601
0.50
<D( 0.404
0.3041
0.20 b=
0.104 @
0.00: ‘Vv J\
000 100 200 300 400 500 600  7.00 800 900 1000 1100 1200 13.00 14,00 15,00  16/00 17.00 18000 19.00  20.00
Minutes
Retention Time Area % Area
1 6.601 1094884 5.74
2 12.394 17974983 94.26

57



(S)-3-(4-(dimethylamino)-2-methoxyphenyl)-3-methylindolin-2-one (C32)

White soild; 29.3 mg, 99% yield, 56% ee; melting point: 179-182 °C; [a]p!3° = -10.1 (¢ = 0.42 in
CH2Cl2).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)

= 6.14 min, tr (Minor) = 13.11 min.

1H NMR (400 MHz, CDCls) & 8.93 (s, 1H), 7.45 — 7.38 (d, J = 8.6 Hz, 1H), 7.15 — 7.04 (m, 1H), 6.91 —

6.81 (m, 3H), 6.43 — 6.36 (dd, J = 8.6, 2.4 Hz, 1H), 6.19 — 6.14 (d, J = 2.4 Hz, 1H), 3.43 (s, 3H), 2.92 (s,
6H), 1.69 (s, 3H).
13C NMR (101 MHz, CDClz) 6 184.5, 157.9, 151.6, 140.7, 137.3, 128.0, 126.6, 122.4, 122.0, 117.8, 109.2, 105.0, 97.8, 55.5,
49.8, 40.7, 23.6.
IR: 2930, 1615, 1566, 1515, 1509, 1470, 1243, 1980, 815, 756 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for CisH20N202Na* 319.1417; found 319.1420.
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(S)-3-(2-chloro-4-(dimethylamino)phenyl)-3-methylindolin-2-one (C33)

Colorless oil; 24.9 mg, 83% yield, 88% ee; [a]p*3® = -41.4 (c = 0.28 in CH2Cl).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=19.73 min, tr (Minor) = 13.18 min.

1H NMR (400 MHz, CDCls) & 9.00 (s, 1H), 7.52 (d, J = 8.8 Hz, 1H), 7.20 — 7.11 (m, 1H), 6.97 — 6.87
(m, 3H), 6.85 - 6.79 (m, 1H), 6.70 — 6.65 (m, 1H), 6.64 — 6.59 (m, 1H), 2.92 (s, 6H), 1.76 (s, 3H).

13C NMR (101 MHz, CDCIs) 6 183.1, 150.9, 140.9, 136.2, 134.8, 129.6, 127.6, 124.4, 122.6, 122.5,
114.4,110.6, 110.1, 52.3, 40.4, 25.7.

IR: 3208, 2928, 1613, 1562, 1470, 1356, 1014, 797, 743, 683 cm™L.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for CizH17349689CIN2ONa* 323.0922; found 323.0923, C17H17%6-9859CIN,ONa*
328.0892; found 328.0889.
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(S)-3-(2-bromo-4-(dimethylamino)phenyl)-3-methylindolin-2-one (C34)

Colorless oil; 34.5 mg, 94% yield, 88% ee; [a]p'*! = -31.6 (c = 0.28 in CH2Cl).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=7.53 min, tr (Minor) = 17.10 min.

H NMR (400 MHz, CDCls) 5 8.75 (s, 1H), 7.56 — 7.49 (d, J = 8.8 Hz, 1H), 7.22 — 7.14 (m, 1H), 6.98 —
6.88 (M, 2H), 6.87 — 6.78 (M, 2H), 6.76 — 6.68 (dd, J = 8.8, 2.8 Hz, 1H), 2.93 (s, 6H), 1.77 (s, 3H).

13C NMR (101 MHz, CDCIs) 6 182.8, 150.9, 141.0, 136.3, 130.0, 127.7, 125.7, 124.9, 122.8, 122.6,
117.9,111.1,110.1, 53.7, 40.4, 26.4.

IR: 3214, 2926, 1606, 1505, 1471, 1218, 1104, 959, 794, 755 cm™,

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H17789183BrN2.ONa* 367.0416; found 367.0419, Ci7H17%%9163BrN.ONa*
369.0369; found 369.0369.
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(R)-3-(2-acetyl-4-(dimethylamino)phenyl)-3-methylindolin-2-one (C35)

Colorless oil; 22.2 mg, 72% yield, 94% ee; [a]p*!® = -32.1 (¢ = 0.17 in CH2Cl).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)

=9.43 min, tr (Minor) = 7.52 min.

1H NMR (400 MHz, CDCls) 5 7.85 (s, 1H), 7.62 (d, J = 8.8 Hz, 1H), 7.17 (m, 1H), 6.96 — 6.79 (m, 4H),

6.64 (d, J = 2.8 Hz, 1H), 2.97 (s, 6H), 1.99 (d, J = 4.3 Hz, 3H), 1.74 (s, 3H).

13C NMR (101 MHz, CDCls) 6 204.0, 183.1, 149.3, 141.7, 141.1, 137.4, 129.9, 127.9, 124.2, 123.0,

122.1,113.8,111.3, 109.8, 51.2, 40.6, 29.1, 26.5.

IR: 2926, 1711, 1609, 1556, 1472, 1359, 1228, 1164, 806, 757 cm™*.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1oH20N202Na* 331.1417; found 331.1417.
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(R)-3-methyl-3-(4-(piperidin-1-yl)phenyl)indolin-2-one (C36)

Colorless oil; 30.0 mg, 98% yield, 94% ee; [a]po?® = 87.5 (c = 0.47 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 7.67 min, tr (minor) = 10.98 min.

1H NMR (400 MHz, CDCls) & 9.05 (s, 1H), 7.24 — 7.09 (m, 4H), 7.06 — 6.98 (d, J = 7.4, 1H), 6.96 —
6.89 (d, J = 7.8 Hz, 1H), 6.89 — 6.80 (m, 2H), 3.10 (t, J = 5.4 Hz, 4H), 1.77 (s, 3H), 1.71 — 1.61 (m,
4H), 1.59 — 1.49 (m, 2H).

13C NMR (101 MHz, CDClz) 6 182.9, 151.3, 140.6, 136.1, 130.8, 127.9, 127.4, 124.4, 122.7, 116.4,

C36
110.3, 52.2, 50.5, 25.9, 24.4, 23.6.
IR: 3206, 2932, 1616, 1514, 1471, 1384, 1219, 1120, 812, 744 cm™L.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C2oH22N20Na* 329.1624; found 329.1626. 'H NMR (400 MHz, CDCls) & 7.02
(td, J= 7.6, 1.1 Hz, 1H), 6.93 (d, J = 7.8 Hz, 1H), 3.10 (q, 4H).
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(R)-3-methyl-3-(4-morpholinophenyl)indolin-2-one (C37)

0 Colorless oil; 29.6 mg, 96% yield, 80% ee; [a]po®? = 81.3 (c = 0.67 in CH2Cly).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 12.58 min, tr (Minor) = 19.24 min.
14 NMR (400 MHz, CDCls) 6 8.85 (s, 1H), 7.25 — 7.17 (m, 3H), 7.15 — 7.10 (m, 1H), 7.08 — 7.00 (m,
1H), 6.98 — 6.92 (M, 1H), 6.87 — 6.79 (m, 2H), 3.83 (t, J = 4.9 Hz, 4H), 3.11 (t, J = 4.9 Hz, 4H), 1.78
(s, 3H).
C37 13C NMR (101 MHz, CDCIs) 6 182.6, 150.5, 140.6, 135.9, 131.8, 128.1, 127.6, 124.5, 122.8, 115.7,
110.2, 70.0, 52.1, 49.2, 23.6.
IR: 3202, 2924, 2853, 1708, 1616, 1514, 1326, 1119, 930, 814 cm™™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1oH20N202Na* 331.1417; found 331.1418.
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(R)-3-methyl-3-(4-(methyl(phenyl)amino)phenyl)indolin-2-one (C38)

Colorless oil; 29.9 mg, 91% vyield, 97% ee; [a]po*!? = 43.4 (c = 0.32 in CH2Cl).
UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (Major)

= 19.64 min, tr (minor) = 8.92 min.

H NMR (400 MHz, CDCls) & 8.76 (s, 1H), 7.32 — 7.14 (m, 6H), 7.10 — 6.99 (m, 3H), 6.98 — 6.87 (m,
4H), 3.27 (s, 3H), 1.79 (3, 1H).
13C NMR (101 MHz, CDCls) 5 182.5, 148.8, 148.2, 140.5, 135.9, 132.7, 129.3, 128.1, 127.5, 124.5,

122.8,121.9, 121.3, 119.7, 110.3, 52.3, 40.3, 23.6.

IR: 3209, 1615, 1511, 1471, 1344, 1218, 1211, 699 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C22H20N2ONa* 351.1468; found 351.1470.
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(R)-3-(4-(benzyl(methyl)amino)phenyl)-3-methylindolin-2-one (C39)

AU

AU

Colorless oil; 33.9 mg, 99% vyield, 94% ee; [a]p®2 = 90.2 (c = 0.12 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
= 12.80 min, tr (Minor) = 21.84 min.

14 NMR (400 MHz, CDCls) 6 8.83 (s, 1H), 7.32 — 7.17 (m, 6H), 7.15 — 7.11 (m, 3H), 7.06 — 6.97 (m,
1H), 6.96 — 6.90 (m, 1H), 6.70 — 6.62 (m, 2H), 4.47 (s, 2H), 2.98 (s, 3H), 1.76 (s, 3H).

13C NMR (101 MHz, CDClz) 6 182.9, 149.0, 140.6, 139.1, 136.2, 128.7, 128.2, 127.9, 127.6, 127.0,

126.8,124.5, 122.7, 112.4, 110.2, 56.7, 52.0, 38.7, 23.6.
IR: 2926, 1707, 1615, 1519, 1471, 1373, 1201, 1113, 808, 731 cm™*.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C2sH22N20ONa* 365.1624; found 365.1627.
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ethyl (R)-N-methyl-N-(4-(3-methyl-2-oxoindolin-3-yl)phenyl)glycinate (C40)

Colorless oil; 33.5 mg, 99% yield, 93% ee; [a]po*?® = 88.1 (c = 0.22 in CH2Cly).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
= 5.25 min, tr (Minor) = 8.95 min.
1H NMR (400 MHz, CDCls) & 8.92 (s, 1H), 7.24 — 7.08 (m, 4H), 7.06 — 6.98 (m, 1H), 6.97 — 6.90 (d, J
=7.7 Hz, 1H), 6.64 — 6.56 (m, 2H), 4.15 (g, J = 7.1 Hz, 2H), 4.00 (s, 2H), 3.03 (s, 3H), 1.76 (s, 3H),

1.23 (t, J= 7.1 Hz, 2H).
13C NMR (101 MHz, CDClz) 6 182.9, 171.1, 148.1, 140.6, 136.1, 129.0, 127.9, 127.6, 124.5, 122.7,
112.4,110.2, 61.0, 54.5, 52.0, 39.6, 23.6, 14.3.

IR: 2977, 1615, 1520, 1471, 1370, 1325, 1118, 948, 808, 640 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C20H22N203Na* 361.1523; found 361.1524.
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(S)-3-(2,4-dimethoxyphenyl)-5-fluoro-3-methylindolin-2-one (C41)

Colorless oil; 26.2 mg, 87% yield, 94% ee; [a]p'!* = -137.5 (c = 0.21 in CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr

(major) = 6.33 min, tr (minor) = 4.21 min.

H NMR (400 MHz, CDCls) 5 8.96 (s, 1H), 7.51 — 7.41 (d, J = 8.6 Hz, 1H), 6.87 — 6.76 (m, 2H),
6.61 — 6.53 (M, 2H), 6.40 — 6.35 (d, J = 2.5 Hz, 1H), 3.80 (s, 3H), 3.45 (s, 3H), 1.71 (s, 3H).
13C NMR (101 MHz, CDCls) & 184.0, 160.9(Jc.F= 282.5 Hz), 160.4, 158.0, 138.6(Jc.F= 7.8 Hz),
136.7, 128.3, 121.3, 113.6(Jc-r= 23.5 Hz), 110.6(Jc.r= 24.6 Hz), 109.9(Jc-+= 7.9 Hz), 104.7, 100.0, 55.5, 55.5, 50.7, 23.7.
19F NMR (376 MHz, CDCls) & -121.4.

IR: 3218, 2931, 1611, 1505, 1486, 1306, 1263, 1031, 816, 778 cm™_.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H16FNOsNa* 324.1006; found 324.1008.
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(S)-5-chloro-3-(2,4-dimethoxyphenyl)-3-methylindolin-2-one (C42)

Colorless oil; 30.2 mg, 95% yield, 89% ee; [a]o*'* = 155.0 (¢ = 0.51 in CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 8.79 min, tr (minor) = 5.87 min.
H NMR (400 MHz, CDCl3) 5 8.99 (s, 1H), 7.49 — 7.41 (d, J = 8.5 Hz, 1H), 7.13 - 7.05 (dd, J = 8.2,
2.2 Hz, 1H), 6.84 — 6.77 (m, 2H), 6.61 — 6.54 (dd, J = 8.5, 2.2 Hz, 1H), 6.40 — 6.35 (d, J = 2.5 Hz,
1H), 3.80 (s, 3H), 3.45 (s, 3H), 1.70 (s, 3H).

3C NMR (101 MHz, CDCls) 6 183.7, 160.9, 158.0, 139.4, 138.5, 128.3, 127.5, 127.3, 123.0, 121.1, 110.4, 104.7, 100.0, 55.5,

50.4, 23.7.'H NMR (400 MHz, CDCls)

IR: 3218, 2931, 1613, 1505, 1479, 1305, 1210, 1182, 818, 753 cm™L.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci7H163*96%9CINOsNa* 340.0711; found 340.0714, Ci17H16%6995°CINOsNa*

342.0681; found 342.0681
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(S)-5-bromo-3-(2,4-dimethoxyphenyl)-3-methylindolin-2-one (C43)

Colorless oil; 30.1 mg, 83% yield, 88% ee; [a]po!® = 86.3 (c = 0.18 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 10.64 min, tr (Minor) = 7.06 min.

H NMR (400 MHz, CDCls) & 8.85 (s, 1H), 7.50 — 7.42 (d, J = 8.6 Hz, 1H), 7.28 — 7.22 (m, 1H),
6.95 — 6.90 (m, 1H), 6.81 — 6.74 (d, J = 2.0 Hz, 1H), 6.61 — 6.54 (dd, J = 8.6, 2.5 Hz, 1H), 6.40 —
6.35 (d, J = 2.5 Hz, 1H), 3.81 (s, 3H), 3.46 (s, 3H), 1.70 (s, 3H).

13C NMR (101 MHz, CDClz) 8 183.4, 160.9, 158.0, 139.8, 138.9, 130.1, 128.28, 125.8, 121.0, 114.8, 110.9, 104.6, 99.9, 55.5,
50.3, 23.7.

IR: 3206, 1613, 1586, 1505, 1475, 1306, 1210, 1143, 1031, 817 cm™L,

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci7H16789183BrNOsNa* 384.0206; found 384.0206, Ci7H16%091%3BrNOzNa*
386.0185; found 386.0184
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(S)-3-(2,4-dimethoxyphenyl)-5-iodo-3-methylindolin-2-one (C44)

50.1, 23.7.

IR: 3236, 1611, 1586, 1472, 1305, 1210, 1143, 1131, 815, 643, 531 cm™.

Colorless oil; 34.4 mg, 84% yield, 86% ee; [a]p*®2 = 137.0 (c = 0.11 in CH2Cl2).
UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr

(major) = 13.47min, tr (Minor) = 9.03 min.

H NMR (400 MHz, CDCls) & 8.86 (s, 1H), 7.48 — 7.41 (m, 2H), 7.11 — 7.06 (m, 1H), 6.72 — 6.65 (d,
J =85 Hz, 1H), 6.61 — 6.54 (dd, J = 8.5, 2.5 Hz, 1H), 6.40 — 6.35 (d, J = 2.5 Hz, 1H), 3.81 (s, 3H),
3.46 (s, 3H), 1.71 — 1.67 (s, 3H).

13C NMR (101 MHz, CDCls) & 183.3, 160.9, 158.0, 140.5, 139.2, 136.1, 131.3, 128.3, 121.0, 111.5, 104.6, 99.9, 84.8, 55.6,

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C17H1sNIOsNa* 432.0067; found 432.0072.
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(S)-3-(2,4-dimethoxyphenyl)-3,5-dimethylindolin-2-one (C45)

C45

Colorless oil; 23.8 mg, 80% yield, 86% ee; [a]p*3® = -22.3 (¢ = 0.17 in CH2Cl).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 7.04 min, tr (minor) = 4.77 min.
1H NMR (400 MHz, CDCls) 5 8.50 (s, 1H), 7.51 — 7.44 (d, J = 8.6 Hz, 1H), 6.96 — 6.89 (m, 1H), 6.78
(d, J = 7.8 Hz, 1H), 6.66 — 6.60 (M, 1H), 6.61 — 6.51 (dd, J = 8.6, 2.5 Hz, 1H), 6.40 — 6.35 (d, J =
2.5 Hz, 1H), 3.80 (s, 3H), 3.46 (s, 3H), 2.20 (s, 3H), 1.69 (s, 3H).

13C NMR (101 MHz, CDCls) & 183.8, 160.6, 158.2, 138.3, 136.8, 131.6, 128.2, 127.6, 123.3, 122.2, 109.0, 104.6, 100.1, 55.7,
55.5,50.1, 24.0, 21.2.

IR: 3236, 2930, 1611, 1586, 1504, 1210, 1143, 1031, 815, 643, 531 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH1sNOsNa* 320.1257, found 320.1257.

AU

AU

1.404
0.80+
0.60-
0.40
B L o e I ™ ~ By MY TR e
Retention Time Area % Area
1 4,758 15286842 49,96
2 7.222 15309021 50.04
1.404
1.004
0.60+
.000‘”‘0‘50”“160‘”‘1,‘50“”2‘00””2‘50‘”‘3,60‘”‘3‘50“‘hbd”h,‘so‘w‘sbo‘”‘s‘so‘”‘s,bo“ 550 760 7o mbo | B0 | ebo  obko  doloc
Minutes
Retention Time Area % Area
1 4.765 1999238 6.66
2 7.041 28004409 93.34

71



(S)-3-(2,4-dimethoxyphenyl)-5-methoxy-3-methylindolin-2-one (C46)

Colorless oil; 20.1 mg, 64% yield, 95% ee; [a]p*?° = 36.7(c = 0.41 in CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 8.28 min, tr (minor) = 5.64 min.

1H NMR (400 MHz, CDCls) & 8.44 (s, 1H), 7.50 — 7.42 (d, J = 8.6 Hz, 1H), 6.83 — 6.77 (m, 1H),
6.70 — 6.63 (m, 1H), 6.60 — 6.53 (m, 1H), 6.50 — 6.41 (dd, J = 8.6, 2.5 Hz, 1H), 6.40 - 6.34 (d, J
= 2.5 Hz, 1H), 3.80 (s, 3H), 3.68 (s, 3H), 3.46 (s, 3H), 1.70 (s, 3H).

13C NMR (101 MHz, CDClz) 6 183.7, 160.7, 158.2, 155.7, 138.2, 134.2, 128.3, 121.9, 111.7, 109.8, 109.5, 104.6, 100.0, 55.8,
55.7, 55.5, 50.6, 24.0.

IR: 2932, 1609, 1489, 1306, 1265, 1207, 1143, 1030, 808, 736, 643 cm™L.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH1sNOsNa* 336.1206, found 336.1206.

0.60-
(Ty)
5 0.40- N
< [o¢]
0.20
0.00 {— x iy
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950  10.00
Minutes
Retention Time Area % Area
1 5.588 8543121 49.99
2 8.225 8546288 50.01
2 0501 3 =
] ©
] n
0.007““\“‘A‘\‘ T v T orT1JT TpU o0 T[T 00007 \H“\““ﬁw‘”w““‘ ‘\H/‘\H [TorT U000 [ 1007
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 9.00 950 10.0C
Minutes
Retention Time Area % Area
1 5.642 416410 2.61
2 8.283 15528559 97.39

72



(S)-3-benzyl-3-(4,5-dimethylfuran-2-yl)indolin-2-one (C47)

White solid; 19.0 mg, 60% yield, 71% ee; melting point: 123-126 °C; [o]o!®° = 28.8 (¢ = 0.31 in CH2Cly).
UPCC DAICEL CHIRALCEL OD-3, CO2/MeOH = 90/10 flow rate = 1.5 mL/min, X = 254 nm, tr (Major) =
5.56 min, tr (minor) = 3.90 min.
1H NMR (400 MHz, CDCl3) & 7.90 (s, 1H), 7.24 — 7.13 (m, 2H), 7.11 — 6.99 (m, 4H), 6.92 — 6.84 (m, 2H),
6.73-6.66 (d, J = 7.7 Hz, 1H), 5.94 (s, 1H), 3.50 (m, 2H), 2.20 (s, 3H), 1.88 (s, 3H).

c47 13C NMR (101 MHz, CDCls) 6 177.9, 148.9, 148.0, 140.7, 135.3, 130.3, 128.5, 127.8, 126.8, 125.5,
122.4,114.8,110.8, 109.8, 55.3, 42.0, 11.7, 10.0.
IR: 3249, 2361, 1714, 1619, 1472, 1261, 1198, 1009, 751 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C21H1sNO2Na* 340.1308; found 340.1306.
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(S)-3-(5-ethylfuran-2-yl)-5-fluoro-3-methylindolin-2-one (C48)

Colorless oil; 24.4 mg, 94% yield, 92% ee; [a]p*?* = 17.4 (c = 0.42 in CH2Cl).

UPCC DAICEL CHIRALCEL OXH, CO2/MeOH = 90/10, flow rate = 1.0 mL/min, A = 254 nm, tr (major)
= 11.63 min, tr (Minor) = 10.96 min.

1H NMR (400 MHz, CDCls) & 9.04 (s, 1H), 7.01 — 6.85 (m, 3H), 6.16 — 6.10 (d, J = 3.2 Hz, 1H), 5.93 —
5.87 (m, 1H), 2.57 (g, J = 7.6 Hz, 2H), 1.75 (s, 3H), 1.16 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, CDCIs) 6 180.1, 160.6, 158.5, 158.2, 150.4, 136.2, 135.1(d, J = 8.3 Hz), 135.1(d,
J =8.3 Hz), 114.9(d, J = 23.6 Hz), 114.7(d, J = 23.6 Hz), 112.2(d, J = 21.8 Hz), 112.0(d, J = 21.8 Hz),
110.9(d, J = 8.1 Hz), 110.9(d, J = 8.1 Hz), 107.5(d, J = 228.0 Hz), 104.7(d, J = 228.0 Hz), 50.1, 22.7, 21.5, 12.0.

19F NMR (376 MHz, CDCIz ) & -120.28.

IR: 3231, 1613, 1520, 1471, 1353, 1201, 948, 809, 751, 629 cm.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH14FNO2Na* 282.0901 found 282.0901.
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(S)-3-(5-ethylfuran-2-yl)-5-fluoro-3-methylindolin-2-one (C49)
Colorless oil; 26.2 mg, 95% yield, 95% ee; [a]p*®® = 104.4 (c = 0.52 in CH2Cl2).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)

C49

300.0576; found 300.0570

= 3.69 min, tr (Minor) = 6.27 min.

1H NMR (400 MHz, CDCls) & 9.20 (s, 1H), 7.22 — 7.16 (m, 2H), 6.94 — 6.87 (m, 1H), 6.19 — 6.10 (d, J
= 3.2 Hz, 1H), 5.96 — 5.89 (m, 1H), 2.57 (q, J = 7.6 Hz, 1H), 1.74 (s, 3H), 1.16 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, CDClz) 6 179.9, 158.5, 150.3, 138.9, 135.2, 128.4, 128.2, 124.6, 111.4, 107.6,
104.7, 49.9, 22.3, 21.5, 11.9.
IR: 3228, 2975, 1619, 1479, 1187, 1015, 753, 557 cm™L,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1sH1434989CINO2Na* 298.0606; found 298.0604, C15H143-955°CINO2Na*
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(S)-4-bromo-3-(5-ethylfuran-2-yl)-3-methylindolin-2-one (C50)

C50

3.40 min, tr (minor) = 5.55 min.

3H).

Colorless oil; 22.1 mg, 49% yield, 93% ee; [a]po®® = 178.5 (c = 0.19 in CH2Cl2).
UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major) =

H NMR (400 MHz, CDCls) 5 8.74 (s, 1H), 7.18 — 7.06 (m, 2H), 6.94 — 6.87 (dd, J = 7.4, 1.3 Hz, 1H), 6.28
-6.22 (d, J = 3.2 Hz, 1H), 5.97 —= 5.91 (m, 1H), 2.53 (q, J = 7.6 Hz, 2H), 1.88 (s, 3H), 1.13 (t, J = 7.6 Hz,

13C NMR (101 MHz, CDCls) 6 179.2, 158.1, 148.9, 142.3, 131.5, 129.9, 127.1, 119.7, 109.3, 109.1, 104.7,
51.3,21.4, 18.9, 12.0.
IR: 3236, 2361, 1722, 1613, 1583, 1448, 1261, 1172, 751 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1sH14789183BrNO2Na* 342.0100; found 342.0100, C15H14809153BrNO2Na*
344.0008; found 344.0077
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(S)-6-bromo-3-(5-ethylfuran-2-yl)-3-methylindolin-2-one (C51)

104.7,49.4,22.2,21.5, 12.0.
IR: 3235, 2975, 2361, 1720, 1610, 1480, 1451, 1276, 1015, 749 cm'L,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1sH14789183BrNO2Na* 342.0100; found 342.0100, C15H14809153BrNO2Na*

344.0008; found 344.0079

Colorless oil; 29.1 mg, 91% vyield, 83% ee; [a]p®2 = 22.3 (c = 0.38 in CH2Cly).

UPCC DAICEL CHIRALCEL AS-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
= 4.20 min, tr (Minor) = 5.27 min.
14 NMR (400 MHz, CDCls) § 9.19 (s, 1H), 7.19 — 7.12 (m, 2H), 7.10 — 7.05 (m, 1H), 6.13 — 6.09 (d, J
=3.1 Hz, 1H), 5.93 — 5.87 (m, 1H), 2.56 (q, J = 7.6 Hz, 2H), 1.73 (s, 3H), 1.16 (t, J = 7.6 Hz, 3H).

13C NMR (101 MHz, CDCls) 6 180.1, 158.5, 150.3, 141.7, 132.4, 125.8, 125.4, 121.8, 113.8, 107.6,
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(S)-3-(5-ethylfuran-2-yl)-5-iodo-3-methylindolin-2-one (C52)

C52

22.3,21.5,11.9.

Colorless oil; 32.5 mg, 92% yield, 91% ee; [a]p'®® = 56.8 (¢ = 0.24 in CH2Cly).

UPCC DAICEL CHIRALCEL OXH, CO2/MeOH = 90/10, flow rate = 1.0 mL/min, A = 254 nm, tr (Major)
=6.36 min, tr (Minor) = 5.58 min.

1H NMR (400 MHz, CDCls) & 8.66 (s, 1H), 7.57 — 7.47 (m, 2H), 6.78 — 6.70 (d, J = 8.1 Hz, 1H), 6.15 —
6.10 (d, J = 3.2 Hz, 1H), 5.93 — 5.87 (m, 1H), 2.57 (q, J = 7.6 Hz, 2H), 1.73 (s, 3H), 1.17 (t, J = 7.6 Hz,
3H).

13C NMR (101 MHz, CDCls) 6 179.1, 158.6, 150.3, 139.9, 137.3, 135.9, 133.0, 107.7, 104.7, 85.4, 49.6,

IR: 3357, 2361, 1724, 1611, 1353, 1271, 948, 751 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C1sH14INO2Na* 389.9961; found 389.9962.
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(S)-3-(5-ethylfuran-2-yl)-3,5-dimethylindolin-2-one (C53)

Colorless oil; 21.4 mg, 84% yield, 95% ee; [a]p?7 = 73.3 (¢ = 0.29 in CH2Cly).

UPCC DAICEL CHIRALCEL OXH, CO2/MeOH = 90/10, flow rate = 1.0 mL/min, A = 254 nm, tr (Major)
= 21.44 min, tr (Minor) = 17.96 min.

1H NMR (400 MHz, CDCls) & 8.69 (s, 1H), 7.05 — 6.97 (m, 2H), 6.87 — 6.78 (m, 1H), 6.10 — 6.03 (d, J =
3.2 Hz, 1H), 5.94 — 5.88 (m, 1H), 2.58 (q, J = 7.6 Hz, 2H), 2.31 (s, 3H), 1.74 (s, 3H), 1.16 (t, J = 7.6 Hz,
3H).

13C NMR (101 MHz, CDCls) 6 180.0, 158.2, 151.3, 137.8, 133.6, 132.3, 128.7, 124.8, 109.9, 107.2,
104.6, 49.7, 22.4, 21.5, 21.3, 12.0.

IR: 3216, 2973, 1624, 1492, 1309, 1207, 956, 812, 812, 690 cm-.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for CisH17NO2Na* 278.1151; found 278.1152.
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(S)-3-benzyl-3-(2,4-dimethoxyphenyl)indolin-2-one (C54)

O— Yellow solid; 32.7 mg, 91% yield, 93% ee; melting point: 147-151 °C; [a]po!® = -33.7 (c = 0.12in
CH2Cl2).
UPCC DAICEL CHIRALCEL OD-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 15.15 min, tr (minor) = 20.78 min.
1H NMR (400 MHz, CDCl3) & 7.69 (s, 1H), 7.62 — 7.54 (d, J = 8.7 Hz, 1H), 7.18 — 6.88 (m, 6H), 6.84
—6.72 (m, 2H), 6.66 — 6.56 (m, 1H), 6.53 — 6.44 (m, 1H), 6.43 — 6.31 (d, J = 2.5 Hz, 1H), 3.80 (s,
3H), 3.52 (s, 2H), 3.41 (s, 3H).
13C NMR (101 MHz, CDCls) 6 181.2, 160.5, 158.3, 141.6, 135.0, 133.8, 130.4, 128.0, 127.5, 126.6, 123.2, 122.4, 121.9, 108.7,
104.8, 100.3, 55.7, 55.5, 55.4, 42.6.
IR: 2926, 1710, 1612, 1503, 1469, 1210, 1139, 1032, 780, 700 cm™*.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C2sH21NOsNa* 382.1414; found 382.1416.
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(S)-3-(2,4-dimethoxyphenyl)-3-(3,4-dimethylbenzyl)indolin-2-one (C55)

\ 0 White solid; 36.0 mg, 93% yield, 93% ee; melting point: 162-165 °C; [a]o'*® = -103.7 (c = 0.62 in
o] CH2Cly).
3 UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, X = 254 nm, tr

(major) = 13.89 min, tr (Minor) = 6.46 min.

1H NMR (400 MHz, CDCls) & 7.63 — 7.55 (d, J = 8.6 Hz, 1H), 7.35 (s, 1H), 7.10 — 6.89 (m, 3H),
C55 6.80 — 6.69 (m, 1H), 6.63 — 6.55 (m, 1H), 6.53 — 6.46 (m, 3H), 6.41 — 6.34 (d, J = 2.5 Hz, 1H),

3.80 (s, 3H), 3.45 (s, 2H), 3.42 (s, 3H), 2.11 (s, 3H), 2.01 (s, 3H).

13C NMR (101 MHz, CDCIlz) & 180.9, 160.5, 158.2, 141.6, 135.4, 134.6, 134.2, 132.2, 131.6, 128.7, 128.1, 127.7, 127.3, 123.2,

122.5, 121.8, 108.6, 104.7, 100.3, 55.7, 55.5, 55.2, 42.2, 19.6, 19.5.

IR: 2925, 1612, 1585, 1489, 1209, 1162, 1083, 824, 751, 643 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C2sH2sNOsNa* 410.1727; found 410.1729.
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(S)-3-(2,4-dimethoxyphenyl)-3-(4-(methylthio)benzyl)indolin-2-one (C56)
\ \ O—  White solid; 38.1 mg, 94% yield, 92% ee; melting point: 137-139 °C; [a]p'?® = -142.2 (c = 0.64
S@\O in CH2Cl).
-, UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 23.20 min, tr (Minor) = 10.76 min.
14 NMR (400 MHz, CDCls) & 7.65 (s, 1H), 7.60 — 7.48 (d, J = 8.6 Hz, 1H), 7.10 — 7.00 (m, 1H),
C56 7.00 — 6.84 (m, 4H), 6.71 — 6.64 (m, 2H), 6.62 — 6.56 (dd, J = 8.6, 2.6 Hz, 1H), 6.52 — 6.45 (d, J
=7.7 Hz, 1H), 6.41 — 6.36 (d, J = 2.6 Hz, 1H), 3.80 (s, 3H), 3.46 (s, 2H), 3.41 (s, 3H), 2.37 (s, 3H).
13C NMR (101 MHz, CDCIlz) & 181.0, 160.5, 158.2, 141.6, 136.3, 133.7, 131.8, 130.8, 128.0, 127.5, 125.6, 123.1, 122.3, 121.9,
108.9, 104.7, 100.2, 55.6, 55.5, 55.3, 42.0, 15.8.
IR: 3192, 2923, 1611, 1585, 1209, 1164, 1035, 830, 752, 642 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C24H23NO3SNa* 404.1326; found 404.1329.
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(S)-3-(2,4-dimethoxyphenyl)-3-(thiophen-2-yImethyl)indolin-2-one (C57)

O—  Yellow solid; 34.7 mg, 95% yield, 96% ee; melting point: 190-193 °C; [a]o'*? = -58.6 (c = 0.42 in
CH2Cl2).
UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 17.14 min, tr (Minor) = 8.48 min.
N 14 NMR (400 MHz, CDCls) & 7.88 (s, 1H), 7.58 — 7.44 (d, J = 8.6 Hz, 1H), 7.17 — 7.08 (m, 1H), 7.01
Cs57 - 6.88 (M, 3H), 6.80 — 6.71 (M, 1H), 6.68 — 6.61 (M, 1H), 6.61 — 6.55 (M, 2H), 6.43 — 6.36 (d, J = 2.5
Hz, 1H), 3.90 — 3.70 (m, 5H), 3.46 (s, 3H).
13C NMR (101 MHz, CDCls) 6 180.9, 160.5, 158.2, 142.0, 136.4, 133.6, 127.7, 127.6, 126.1, 124.6, 123.2, 122.1, 121.7, 108.8,
104.6, 100.2, 55.5, 55.4, 55.1, 36.8.
IR: 3203, 1612, 1585, 1470, 1306, 1210, 1034, 830, 752, 701 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C21H1eNO3SNa* 404.1326; found 404.1329.
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(S)-3-(2,4-dimethoxyphenyl)-3-(thiophen-2-yImethyl)indolin-2-one (C58)
\ O—  White solid; 38.6 mg, 99% yield, 95% ee; melting point: 130-131 °C; [ao'? = -115.3 (c = 0.62
/O\Q\O in CH2Clz).
~, UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 16.90 min, tr (Minor) = 7.88 min.
1H NMR (400 MHz, CDCls) & 7.63 — 7.55 (d, J = 8.7 Hz, 1H), 7.43 (s, 1H), 7.10 — 7.01 (m, 1H),
C58 6.99 — 6.88 (m, 2H), 6.72 — 6.65 (M, 2H), 6.62 — 6.48 (m, 4H), 6.42 — 6.36 (d, J = 2.5 Hz, 1H),
3.80 (s, 3H), 3.69 (s, 3H), 3.47 (s, 2H), 3.42 (s, 3H).
13C NMR (101 MHz, CDCls) 6 181.0, 160.4, 158.2, 158.1, 141.4, 133.9, 131.2, 127.9, 127.3, 126.8, 123.1, 122.3, 121.8, 112.8,
108.6, 104.6, 100.1, 55.6, 55.4, 55.2, 55.0, 41.6.
IR: 3198, 2934, 1611, 1585, 1510, 1248, 1021, 964, 832, 752 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C24H26NOaNa* 412.1519; found 412.1522.
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(S)-3-(2,4-dimethoxyphenyl)-3-(2-methylbenzyl)indolin-2-one (C59)

O—

a2

Iz

C59

HRMS (FTMS+c ESI) m/z: [M - H] calcd for C24H23NOsNa* 372.1605; found 372.1608.

White solid; 36.6 mg, 98% yield, 98% ee; melting point: 167-170 °C; [o]o!%° = -68.1 (¢ = 0.33in

CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, L = 254 nm, tr
(major) = 14.77 min, tr (Minor) = 7.31 min.
1H NMR (400 MHz, CDCl3) 5 7.76 (s, 1H), 7.69 — 7.60 (d, J = 8.6 Hz, 1H), 7.12 — 7.01 (m, 1H), 7.03
—6.86 (m, 4H), 6.83 — 6.74 (m, 1H), 6.65 — 6.51 (m, 3H), 6.42 — 6.37 (d, J = 2.5 Hz, 1H), 3.81 (s,
3H), 3.63 (m, 2H), 3.42 (s, 3H), 2.15 (s, 3H).
13C NMR (101 MHz, CDCls) 6 181.7, 160.4, 158.1, 141.7, 137.6, 133.9, 133.3, 130.6, 130.1, 127.9, 127.5, 126.6, 124.7, 123.6,
122.7,121.7, 108.7, 104.7, 100.3, 55.8, 55.4, 55.0, 38.1, 20.0.

IR: 2924, 1613, 1585, 1505, 1469, 1267, 1210, 1139, 1035, 750 cm-L,
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(S)-3-(2,4-dimethoxyphenyl)-3-(naphthalen-1-ylmethyl)indolin-2-one (C60)

@

White solid; 34.0 mg, 83% yield, 97% ee; melting point: 197—-203 °C; [o]o!%® = -70.5 (¢ = 0.18 in
CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 30.13 min, tr (Minor) = 15.13 min.

H NMR (400 MHz, CDCls) 5 8.11 — 8.02 (m, 1H), 7.78 — 7.66 (m, 2H), 7.65 — 7.55 (d, J = 8.2 Hz,
1H), 7.36 — 7.30 (m, 2H), 7.13 — 7.04 (m, 2H), 6.99 — 6.93 (m, 2H), 6.91 — 6.81 (m, 2H), 6.68 — 6.59
(dd, J = 8.2, 2.6 Hz, 1H), 6.46 — 6.41 (d, J = 2.6 Hz, 1H), 6.37 — 6.30 (M, 1H), 4.16 (d, J = 12.8 Hz,
1H), 3.96 (d, J = 12.8 Hz, 1H), 3.83 (s, 3H), 3.42 (s, 3H).

13C NMR (101 MHz, CDCls) 6 181.1, 160.6, 158.3, 141.5, 134.0, 133.5, 132.6, 131.3, 128.5, 128.2, 128.1, 127.5, 125.2, 125.2,
124.8, 124.6, 123.8, 122.7, 121.9, 108.5, 104.8, 100.5, 55.8, 55.6, 55.3, 37.6.

IR: 2927, 1612, 1505, 1470, 1417, 1209, 1139, 1035, 780, 752 cm™L.

HRMS (FTMS+c ESI) m/z: [M - H] calcd for C27H23NOsNa* 432.1570; found 432.1573.

0.90]

o.80

0.704

0.60-]

30.007

0.50

AU

0.404

0.30

0.20

0.10-

.00

18’00 = 2000 = 22/00 ' 24l00 = 2600 = 2800 3000 32/00 3400

Minutes

0.00 2.60 4.60 .00 8.00 1000  12loo ' 14a'o0 ' 16l00

Retention Time Area % Area
1 15.029 23454651 50.03
2 30.107 23428595 49.97
0.70]
0.60+
0.50+
0.407
2 a0
0.207 -
0.104 §
0.00*——‘/\/—/* N
000 ' 200 400 600 800 1000 12000 14000  16.00 M ‘1‘8.‘00‘ " 2000 2200 2400 26000 28000 3000 3200  34.00
Retention Time Area % Area
1 15.130 643419 1.87
2 30.131 33812932 98.13

86



(S)-3-allyl-3-(2,4-dimethoxyphenyl)indolin-2-one (C61)

Cc61
5.08 —4.99 (m, 1H), 4.95 — 4.89 (m, 1H), 3.79 (s, 3H), 3.44 (s, 3H), 2.98 (d, J = 7.2 Hz, 2H).
13C NMR (101 MHz, CDClz) 6 181.9, 160.5, 158.4, 141.5, 134.4, 131.9, 128.2, 127.4, 122.9, 122.1, 121.9, 119.3, 1089.0,
104.7, 100.2, 55.7, 55.5, 54.0, 41.0.
IR: 3209, 1614, 1505, 1470, 1268, 1209, 1141, 1034, 925, 752 cm™*.
HRMS (FTMS+c ESI) m/z: [M - H] calcd for C1sH1sNOsNa* 332.1257; found 332.1259.

Yellow solid; 20.1 mg, 65% yield, 94% ee; melting point: 151-153 °C; [a]po'®° = -62.3 (¢ = 0.28 in
CH2Cl2).

UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)
=7.03 min, tr (Minor) = 4.09 min.

H NMR (400 MHz, CDCls) 5 8.54 (s, 1H), 7.54 — 7.44 (d, J = 8.6 Hz, 1H), 7.17 — 7.08 (m, 1H), 6.93 —
6.81 (M, 3H), 6.59 — 6.52 (dd, J = 8.6, 2.5 Hz, 1H), 6.40 — 6.34 (d, J = 2.5 Hz, 1H), 5.54 — 5.40 (m, 1H),
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methyl (S)-2-(3-(2,4-dimethoxyphenyl)-2-oxoindolin-3-yl)acetate (C62)

O—  White solid; 22.5 mg, 66% yield, 97% ee; melting point: 186-188 °C; [a]p'%® = -89.0 (c = 0.25 in
CH2Cl2).
UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 12.09 min, tr (Minor) = 6.04 min.
1H NMR (400 MHz, CDCls) 5 8.38 (s, 1H), 7.32 — 7.28 (d, J = 8.7 Hz, 1H), 7.18 — 7.09 (m, 2H),
6.95 — 6.83 (M, 2H), 6.51 — 6.46 (dd, J = 8.7, 2.5 Hz, 1H), 6.42 — 6.38 (d, J = 2.5 Hz, 1H), 3.77 (s,
3H), 3.59 — 3.55 (m, 4H), 3.48 (s, 3H), 3.28 (d, J = 15.1 Hz, 1H).
13C NMR (101 MHz, CDCls) 6 181.0, 170.3, 160.5, 158.5, 141.5, 133.1, 128.2, 127.9, 123.8, 122.1, 120.6, 109.2, 104.4, 100.2,
55.4,52.4,51.7, 40.2.
IR: 2928, 1716, 1613, 1506, 1470, 1263, 1210, 1031, 921, 753 cm™L.

C62

HRMS (FTMS+c ESI) m/z: [M - H] calcd for C1sH1sNOsNa* 364.1155; found 364.1158.
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(S)-3-(2,4-dimethoxyphenyl)-3-isobutylindolin-2-one (C63)

White solid; 30.6 mg, 94% yield, 94% ee; melting point: 157-159 °C; [a]p!62 = -47.2 (c = 0.44 in

CH2Cl2).

UPCC DAICEL CHIRALCEL ID-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr (major)

= 4.87 min, tr (Minor) = 6.58 min.

1H NMR (400 MHz, CDCl3) & 9.09 (s, 1H), 7.54 — 7.47 (d, J = 8.6 Hz, 1H), 7.15 — 7.07 (m, 1H), 6.90 —
C63 6.80 (m, 3H), 6.59 — 6.51 (dd, J = 8.6, 2.6 Hz, 1H), 6.40 — 6.34 (d, J = 2.6 Hz, 1H), 3.78 (s, 3H), 3.42

(s, 3H), 2.32 — 2.14 (m, 2H), 1.53 — 1.41 (m, 1H), 0.92 (d, J = 6.7 Hz, 3H), 0.53 (d, J = 6.7 Hz, 3H).

13C NMR (101 MHz, CDClz) 6 183.3, 160.3, 158.2, 142.1, 135.1, 128.1, 127.3, 123.3, 123.1, 122.1, 109.0, 104.6, 100.2, 55.7,

55.5,53.6, 45.4, 25.1, 24.7, 24.0.

IR: 3207, 2955, 1612, 1585, 1469, 1264, 1209, 1036, 752, 646 cm™*,

HRMS (FTMS+c ESI) m/z: [M - H] calcd for C20H23NOsNa* 348.1570; found 348.1572.

0.207
0.157

0.107

AU

0.057

0.004 ‘/\/—
'0'057““\“‘\‘ T T v T T T [t T T T g T T T T T T T 1T
0.00 1.00 2.00 3.00 4.00 8.00 9.00 10.00 11.00 12.00
Retention Time Area % Area
1 4.945 2793588 50.42
2 6.428 2747004 49.58
0.60
5 0.40]
S s
0.20 B
©
00— = el
000 100 =200 300 400 500 600 700 800 900 1000 1100 12.00
Minutes
Retention Time Area % Area
1 4.856 11127062 96.89
2 6.584 357077 3.11

89



(S)-3-(2,4-dimethoxyphenyl)-3-phenylindolin-2-one (C64)
(S)-3-(2,6-dimethoxyphenyl)-3-phenylindolin-2-one (C64')

AU

AU

C64:C64'=9:1

major) = 14.36 min, tr (minor-minor) = 30.48 min.
1H NMR (400 MHz, CDCls) 5 8.96 — 8.44 (m, 1H), 7.52 — 7.39 (m, 2H), 7.34 —

White soild; 30.4 mg, 88% vyield, 84% ee1, 99% eez; melting point: 101-105 °C;
[o]o?®8 = -221.0 (c = 0.22 in CH2Cl»).
UPCC DAICEL CHIRALCEL OD-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min,

A = 254 nm, tr (major-major) = 9.61 min, tr (Major-minor) = 23.26 min, tr (Minor-

7.25 (m, 3H), 7.23 — 7.17 (m, 1H), 7.05 — 6.96 (m, 2H), 6.92 — 6.87 (m, 1H), 6.84
—6.76 (M, H), 6.45 — 6.34 (m, 2H), 3.76 (m, 3H), 3.51 (m, 3H).
13C NMR (101 MHz, CDCls) 6 181.6, 160.3, 158.3, 141.3, 138.9, 133.1, 131.0, 129.1, 128.12, 127.9, 127.6, 125.8, 124.3,
121.9, 109.6, 104.6, 100.0, 59.7, 55.7, 55.4.
IR: 3211, 1712, 1613, 1503, 1470, 1261, 1209, 1128, 1033, 700 cm-L,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C22H19NOsNa* 368.1257; found 368.1263.

0.404

0.35-

0.307

0.25-

0.20-

0.154

22.956

0.10 % 2
0.059 = %
0_00,\,___1/\, /\ /‘7\
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 Mnjf;.soo 20.00 22.00 24.00 30.00 32.00 34.00
Retention Time Area % Area
1 9.549 7894156 45.24
2 14.334 880264 5.04
3 22.956 7803460 44.72
4 30.376 870927 4.99
0.40]
0:30:
0.15:
o:oo;'——{/u A /T\\ i
0.00 2.00 4.00 6.00 8.00 10000 1200  14/00 = 1600 _ 18000 = 20000  22/00 = 2400 30/00 32000 = 34.00
Retention Time Area % Area
1 9.607 8256329 84.46
2 14.362 720973 7.38
3 23.263 783595 8.02
4 30.476 14070 0.14

90




(S)-3-(4-chlorophenyl)-3-(2,4-dimethoxyphenyl)indolin-2-one (C65)

Cl

I
@)

C65

White soild; 36.8 mg, 97% yield, 93% ee; melting point: 180-183 °C; [a]o!*® = 200.0 (¢ = 0.14 in

O CH.Ch).

UPCC DAICEL CHIRALCEL ID-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, X = 254 nm, tr
(major) = 7.07 min, tr (minor) = 10.46 min.
IH NMR (400 MHz, CDCls) & 8.63 (s, 1H), 7.43 — 7.33 (m, 2H), 7.26 — 7.16 (m, 3H), 7.07 — 6.97

(m, 2H), 6.94 — 6.88 (M, 1H), 6.82 — 6.76 (M, 1H), 6.43 — 6.38 (M, 2H), 3.7 (s, 3H), 3.53 (s, 3H).

13C NMR (101 MHz, CDCls) 6 181.0, 160.6, 158.3, 141.3, 141.2, 134.2, 132.5, 130.8, 129.4, 129.2, 128.3, 127.9, 127.5, 125.9,
123.8, 122.4,109.9, 104.7, 100.2, 59.6, 55.8, 55.5.
IR: 2929, 1712, 1613, 1504, 1471, 1263, 1209, 1131, 1035, 696 cm™L,
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C22H1g%*96%9CINOsNa* 402.0867; found 402.0871, C22H1g%6-965°CINOsNa*
404.0838; found 404.0839.
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(S)-3-(2,4-dimethoxyphenyl)-3-(p-tolyl)indolin-2-one (C66)

oo
O N

N 1H NMR (400 MHz, CDCls) 6 8.47 (s, 1H), 7.34 — 7.28 (m, 1H), 7.23 — 7.15 (m, 3H), 7.13 — 7.07 (m,
1H), 7.03 — 6.95 (m, 2H), 6.92 — 6.88 (m, 1H), 6.85 — 6.75 (m, 1H), 6.43 — 6.34 (m, 2H), 3.76 (d, 3H),
3.45 (d, J = 46.4 Hz, 3H), 2.29 (s, 3H).
13C NMR (lOl MHz, CDC|3) 0 181.7, 160.1, 158.4, 141.3, 138.8, 137.9, 133.4, 131.2, 129.9, 128.5, 128.1, 127.9, 126.3, 125.9,
124.4,122.0, 109.6, 104.7, 100.0, 59.7, 55.8, 55.5, 21.7.

IR: 2924, 1710, 1613, 1504, 1471, 1289, 1209, 1147, 1033, 785 cm.
HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for C2sH21NOsNa* 382.1414; found 382.1417.

White soild; 28.0 mg, 78% yield, 81% ee; melting point: 225-231 °C; [a]p!*® = -113.9 (c = 0.11 in
CH2Cl2).

UPCC DAICEL CHIRALCEL ID-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tr
(major) = 6.79 min, tr (minor) = 9.71 min.

0.20-]
©
© Te]
2 0.107 o
0.00 \/\/ 7 — 7Y A
000 100 200 300 400 500 600 700 800 900 1000 1100  12.¢
Minutes
Retention Time Area % Area
1 6.812 4050674 49.75
2 9.551 4091635 50.25
0.201
2 0.10] ‘E
(2]
o.oo;f&[ﬁ 7oy 7y 7/*7\__,7
000 100 200 300 400 500 600 700 800 900 1000 1100 12.0¢
Minutes
Retention Time Area % Area
1 6.792 4749792 90.41
2 9.713 503758 9.59

92



(3aS,8aS)-3a-(2,4-dimethoxyphenyl)-3,3a,8,8a-tetrahydro-2H-furo[2,3-b]indole (D1)

CN

o)

D1

)
N H
\

White soild; 34.5 mg, 87% yield, 97% ee; melting point: 97—100 °C; [o]o88 = 124.7 (c = 0.54 in CH2Cly).
UPCC DAICEL CHIRALCEL IB-3, CO2/MeOH = 95/5, flow rate = 1.5 mL/min, A = 254 nm, tr (major) =
3.76 min, tr (minor) = 4.36 min.
14 NMR (400 MHz, CDCls) & 7.18 — 7.07 (m, 2H), 7.05 — 6.98 (m, 1H), 6.71 — 6.63 (m, 1H), 6.49 — 6.45
(m, 1H), 6.43 — 6.36 (M, 2H), 5.59 (s, 1H), 4.11 — 4.05 (m, 1H), 3.77 (s, 1H), 3.73 (s, 3H), 3.59 — 3.51 (m,
1H), 2.96 (s, 3H), 2.89 — 2.80 (m, 1H), 2.35 — 2.30 (m, 1H).

13C NMR (101 MHz, CDCls) 6 160.0, 158.7, 151.4, 133.3, 128.7, 128.3, 124.8, 124.0, 117.3, 105.4, 103.9, 103.8, 99.9, 67.5,

58.8, 55.5, 39.7, 31.5.

IR: 2925, 1607, 1583, 1500, 1465, 1260, 1209, 1158, 953, 834 cm™.

HRMS (FTMS+c ESI) m/z: [M + Na]* calcd for Ci1sH1sNOsNa* 334.1414; found 334.1416.
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(S)-3-(2,4-dihydroxyphenyl)-3-methylindolin-2-one (D2)

Yellow soild; 23.2 mg, 91% vyield, 94% ee; melting point: 81-86 °C; [a]o!®° = 989.3 (¢ = 0.23 in CH2Cly).
UPCC DAICEL CHIRALCEL ID-3, CO2/MeOH = 90/10, flow rate = 1.5 mL/min, X = 254 nm, tr (major)
=12.0 min, tr (Minor) = 22.8 min.

1H NMR (400 MHz, acetone-ds) & 9.64 (s, 1H), 7.22 — 7.15 (m, 1H), 7.14 — 7.06 (m, 2H), 7.04 — 6.93
(m, 2H), 6.36 — 6.28 (M, 2H), 1.69 (s, 3H).

13C NMR (101 MHz, acetone-ds) 6 184.1, 158.8, 157.7, 142.2, 136.3, 129.2, 128.3, 124.7, 122.6, 118.9,
110.4, 107.1, 105.1, 51.7, 23.6.

IR: 3265 1680, 1617, 1521, 1470, 1377, 1204, 841, 755, 690 cm™.
HRMS (FTMS+c ESI) m/z: [M - H7] calcd for C1sH12NO3™ 254.0823; found 254.0825.
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(R)-3-(3,4-dimethoxyphenyl)-3-methyl-1-pentylindolin-2-one (D3)

Colorless oil; 25.6 mg, 92% vyield, 76% ee; [a]p'®° = 31.0 (c = 0.17 in CH,Cly).

UPCC DAICEL CHIRALCEL IB-3, CO,/MeOH = 90/10, flow rate = 1.5 mL/min, A = 254 nm, tg (major) = 3.55 min,
tr (minor) = 3.01 min.

'H NMR (400 MHz, CDCls) 7.33 — 7.28 (m, 1H), 7.22 — 7.16 (m, 1H), 7.10 — 7.05 (m, 1H), 6.95 — 6.90 (m, 1H),
6.88 — 6.84 (m, 1H), 6.83 — 6.74 (m, 2H), 3.83 (s, 3H), 3.81 (s, 3H), 3.79 — 3.62 (m, 2H), 1.75 (s, 3H), 1.73 — 1.65
(m, 2H), 1.43 — 1.27 (m, 4H), 0.90 — 0.82 (m, 3H).

D3 13C NMR (101 MHz, CDClz) 6 179.6, 149.0, 148.4, 142.7, 135.2, 133.6, 128.1, 124.4, 122.6, 119.0, 111.1, 110.4,
108.7, 56.0, 56.0, 51.7, 40.2, 29.1, 27.2, 24.2, 22.5, 14.1.
IR: 2930, 2361, 1712, 1609, 1515, 1488, 1465, 1354, 1260, 1027 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na'] calcd for Cx,H,7NOsNa* 376.1883; found 376.1883.
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(S)-3-(2,4-dihydroxyphenyl)-3-methylindolin-2-one (D4)

AU

AU

Colorless oil; 18.5 mg, 75% vyield, 76% ee; [a]p*®° = 78.3 (¢ = 0.11 in CH,Cl,).

UPCC DAICEL CHIRALCEL OX-3, CO,/MeOH =90/10, flow rate = 1.5 mL/min, A = 254 nm, tg (major) = 5.10 min, tg

(minor) = 3.76 min.

H NMR (400 MHz, acetone-de) & 7.28 — 7.19 (m, 1H), 7.12 — 7.02 (m, 2H), 6.84 — 6.75 (m, 1H), 6.75 — 6.72 (M, 2H),
5.96 — 5.93 (m, 2H), 3.84 — 3.65 (M, 2H), 1.73 — 1.64 (m, 5H), 1.39 — 1.26 (M, 4H), 0.90 — 0.82 (m, 3H).
13C NMR (101 MHz, acetone-d) 5 179.3, 148.7, 147.5, 143.5, 136.3, 136.0, 128.9, 124.9, 123.1, 120.6, 109.6, 108.5,

108.1, 102.0, 52.2, 40.3, 27.8, 24.0, 22.9, 14.2.

IR: 2927, 2361, 1711, 1609, 1488, 1466, 11354, 1354, 1103, 957 cm™.
HRMS (FTMS+c ESI) m/z: [M + Na'] calcd for C2;H23NOsNa* 360.1570; found 360.1568.
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12 Copies of NMR spectra for products
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