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Detailed Data for Optimization of Reaction Conditions?

H | [Ag], oxidant o 2 N
o N TN ©/Nm/g o o N
o} 0O solvent, T, t
1a 2a 3aa
. . Yield
Oxidant T time
entry 1la:2a [Ag] ) Solvent . 3aa®
(equiv) (°C) (h) %)
1 1:3 AgO K5S,08 CH5CN 100 0.5 3
2 1:3 Ag0 K>S>0g H>O 100 0.5 17
3 1:3 Ag0 K2S20g CH3CN/HO (1:1) 100 0.5 56
4 1:3 Ag0 K2S20g EtOAc/H>0O (1:1) 100 0.5 5
5 1:3 Ag0 K2S>0g DCM/H2O (1:1) 100 0.5 30
6 1:3 Ag0 K2S20g DMEF/H;0 (1:1) 100 0.5 35
7 1:3 Ag0 K2S:0g CHCI3/H20 (1:1) 100 0.5 6
8 1:3 Ag0 K2S20g DCE/H>0 (1:1) 100 0.5 22
9 1:3 Ag0 K2S20g THF/H>O (1:1) 100 0.5 31
10 1:3 Ag0 K2S20g DMSO/H,0 (1:1) 100 0.5 60
11 1:3 Ag0 K»2S,038 acetone/H,O (1:1) 100 0.5 62
12 1:3 Ag0 K2S,03 acetone/H>O (1:3) 100 0.5 87
13 1:3 Ag0 K»2S,038 acetone/H,0 (1:3) 100 1 78
14 1:3 Ag0 K2S,05 acetone/H,0 (1:3) 100 2 80
15 1.5:1 Ag0 K2S,05 acetone/H,0 (1:3) 100 0.5 65
16 3:1 Ag0 K2S,05 acetone/H,0 (1:3) 100 0.5 53
17 1:1.5 Ag0 K2S,05 acetone/H,0 (1:3) 100 0.5 62
18 1:3 AgOAc K2S,05 acetone/H,0 (1:3) 100 0.5 50
19 1:3 AgNO; K2S,05 acetone/H,0 (1:3) 100 0.5 40
20 1:3 AgTFA K2S,05 acetone/H,0 (1:3) 100 0.5 43
21 1:3 AgOTf K1S,05 acetone/H»O (1:3) 100 0.5 36
22 1:3 AgO K2S,05 acetone/H,0 (1:3) 100 0.5 16
23 1:3 AgSbFs K1S,05 acetone/H>O (1:3) 100 0.5 26
24 1:3 AgF K2S,05 acetone/H,0 (1:3) 100 0.5 27
25 1:3 AgBF, K»S,05 acetone/H>0 (1:3) 100 0.5 50
26 1:3 - K»S,05 acetone/H>0 (1:3) 100 0.5 10
27¢ 1:3 Ag0 K»S,05 acetone/H>0 (1:3) 100 0.5 52
284 1:3 Ag0 K»S,05 acetone/H>0 (1:3) 100 0.5 70
29 1:3 Ag0 - acetone/H>0 (1:3) 100 0.5 0
30 1:3 Ag0 NaxS»0s acetone/H>0 (1:3) 100 0.5 75
31 1:3 Ag0 (NH4)2S208  acetone/H»0 (1:3) 100 0.5 68
32 1:3 Ag0 Oxone acetone/H>0 (1:3) 100 0.5 12
33 1:3 Ag0 m-CPBA acetone/H>0 (1:3) 100 0.5 0
34 1:3 Ag0 DTBP acetone/H>0 (1:3) 100 0.5 0
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35 1:3 Ag)0 TBHP acetone/H»O (1:3) 100 0.5 0

36 1:3 Ag0 PIDA acetone/H»O (1:3) 100 0.5 0
37 1:3 Ag0 PIFA acetone/H»O (1:3) 100 0.5 0
38¢ 1:3 Ag0 K»2S,038 acetone/H»O (1:3) 100 0.5 67
39f 1:3 Ag0 K»2S,038 acetone/H»O (1:3) 100 0.5 57
40 1:3 Ag0 K»2S,038 acetone/H»O (1:3) 60 0.5 53
41 1:3 Ag0 K>S,038 acetone/H»O (1:3) 80 0.5 60
42 1:3 Ag)0 K»S,05 acetone/H»O (1:3) 120 0.5 73

a Reaction conditions: 1a (0.2 mmol), Ag catalyst (0.2 equiv), oxidant (1.5 equiv) in solvent (2.0 mL). ° Isolated
yield. ¢ 5% Ag>0 equiv . ¢ 1.5 equiv Ag,0. © 2 equiv K2S:0s. 2.5 equiv K»S:0s.

Experimental Section

Instrumentation and chemicals.

'"H NMR (400 MHz), 3C NMR (100 MHz), and '°F NMR (376 MHz) spectra were recorded on a Bruker NMR
apparatus with CDClIs as the solvent. The chemical shifts are reported in & (ppm) values. 'H NMR chemical shifts
were determined relative to internal tetramethylsilane signal at & 0.0. '’F NMR chemical shifts were determined
relative to external CFCl; at 6 0.0. Data for 'H, '3C, and '"F NMR were recorded as follows: chemical shift (3,
ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet, dd = doublet of doublets, br = broad).
Coupling constants (J) are reported in Hertz unit (Hz). Melting points were measured by SGW X-4A microscopic
apparatus. HRMS was measured by Q Exactive Hybrid Quadrupole-Orbitrap LC/MS spectrometer.

The starting materials, including the aniline, 4-pentene acid, phosphorus oxychloride and triethylamine, were
obtained from commercial sources such as Aladdin, Macklin, Alfa Aesar, Ourchem and used as received unless
otherwise noted. The ethyl acetate and petroleum ether were used for column chromatography without further
purification.

Preparation of Substrates:

NH»
(0]
POCI,, EtsN N
© ’ HO)W DCM, 0°C - rt, 2.5h ©/ 701/\/\
S1

S2 1

The substrates 1 were synthesized according to the known literature procedures®. Into a 250 mL round-bottom
flask equipped with a magnetic stir-bar was added solution of aniline S1 (1.0 g, 1 equiv) and triethylamine (2
equiv) in DCM (60 mL),. The mixture was stirred at 0 °C. Then 4-pentene acid S2 (1.2 equiv) was added.
Phosphorus oxychloride (2 equiv) was added dropwise. The resulting solution was allowed to warm up to room
temperature and stirred for 2 hours, followed by the addition of H,O (50 mL) to quench excess acid. The aqueous
layer was further extracted by ethyl acetate (2x50 mL) and the combined organic phases were dried over MgSQOa.
The solvent was removed by rotary evaporation and the crude product was purified by column chromatography.

o)
- . POCl3, EtN rlj\ﬂ/g
©/ HO DCM, 0°C - rt, 2.5h ©/ S

S3 S4 2

ZT
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The substrates 2 were synthesized according to the known literature procedures?. Into a 250 mL round-bottom
flask equipped with a magnetic stir-bar was added solution of aniline S3 (1.0 g, 1 equiv) and triethylamine (2
equiv) in DCM (60 mL). The mixture was stirred at 0 °C. Then methacrylic acid S4 (1.2 equiv) was added.
Phosphorus oxychloride (2 equiv) was added dropwise. The resulting solution was allowed to warm up to room
temperature and stirred for 2 hours, followed by the addition of H.O (50 mL) to quench excess acid. The aqueous
layer was further extracted by ethyl acetate (2x50 mL) and the combined organic phases were dried over MgSQOa.
The solvent was removed by rotary evaporation and the crude product was purified by column chromatography.

Experimental procedures

General procedure for the cascade radical bicyclization reaction between /N-phenyl-4-pentenamide and
N-methyl-N-phenylacrylamide. To a 4 mL round-bottomed flask was charged with N-phenyl-4-pentenamide (1,
0.2 mmol), N-methyl-N-phenylmethacrylamide (2, 0.6 mmol), Ag20 (0.04 mmol), K2S,0g (0.3 mmol), acetone
(0.5 mL) and H20 (1.5 mL). The resulting mixture was stirred at 100 <C for 0.5 h. After the reaction was complete,
the mixture was added into H,O (25 mL) and extracted with ethyl acetate (10 mL) three times. The combined
organic layer was dried over anhydrous MgSO, and filtered. After removal of the solvent in vacuo, the residue

was purified by column chromatography (ethyl acetate/hexane 1:1) to afford the pure product 3.

Large scale experiments

A mixture of N-phenyl-4-pentenamide (1, 6 mmol), N-methyl-N-phenylmethacrylamide (2, 18 mmol), Ag20 (1.2
mmol), K2S,0g (9 mmol), acetone (10 mL) and H,O (30 mL). The resulting mixture was stirred at 100 <C for 0.5
h. After reaction, the mixture was added into H.O (50 mL) and extracted with ethyl acetate (50 mL) for three
times. The combined organic layer was dried over anhydrous MgSQO. and filtered. After removal of the solvent in
vacuo, column chromatography (ethyl acetate/petroleum ether = 1:1) of the residue afforded the pure product. The
isolated yield is 74%.

Ag,0 (1.2 mmol, 0.28 g) Ph o
\ﬂ/\/\ ©/ acetone/H,0 (1:3, 10 mL:30 mL)
100°C, 0.5h
6 mmol 18mmol o
1.05g 315g 74%,1.55 ¢

Characterization Data

1,3-dimethyl-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3aa)

Colorless oil, 60.6 mg, 87% yield; 'H NMR (400 MHz, CDCl3): 7.26-7.04 (m, 6H), 7.01-6.95 (m, 1H), 6.85-6.66
(m, 2H), 4.05-4.02 (m, 1H), 3.06 (s, 3H), 2.47-2.37 (m, 2H), 2.19-2.13 (m, 1H), 1.83-1.78 (m, 1H), 1.73-1.68
(m, 1H), 1.63-1.54 (m, 1H), 1.21 (d, J = 1.84 Hz, 3H), 1.20-1.12 (m, 1H), 1.10-0.88 (m, 1H). '*C NMR (100
MHz, CDCl3): 6 179.2,179.0, 173.4, 173.2, 142.1, 142.0, 136.4, 136.1, 132.4, 132.0, 127.89, 127.86, 127.0, 126.7,
124.65, 124.59, 122.5, 121.7, 121.6, 121.25, 121.16, 107.2, 107.0, 58.5, 57.5, 46.82, 46.77, 32.3, 30.8, 30.3, 30.1,
27.3, 26.3, 25.1, 23.2, 22.7, 22.5, 22.1. HRMS-ESI(m/z): caled for CzH»sN,O, (M+H)*: 349.1911, found
349.1914.
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1,3-dimethyl-3-(2-(5-0xo0-1-(p-tolyl)pyrrolidin-2-yl)ethyl)indolin-2-one (3ba)

Colorless oil, 43.0 mg, 60% yield; *H NMR (400 MHz, CDCls): 6 7.26-7.18 (m, 1H), 7.13-7.01 (m, 5H), 6.92—
6.74 (m, 2H), 4.07-3.88 (m, 1H), 3.14 (d, J = 2.48 Hz, 3H), 2.50-2.39 (m, 2H), 2.32 (d, J = 10.92 Hz, 3H), 2.27-
2.18 (m, 1H), 1.93-1.83 (m, 1H), 1.81-1.71 (m, 1H), 1.71-1.61 (m, 1H), 1.29 (d, J = 2.40 Hz, 3H), 1.27-1.23 (m,
1H), 1.21-0.96 (m, 1H). C NMR (100 MHz, CDCls): 6 179.2, 179.1, 173.3, 173.1, 142.1, 142.0, 134.4, 134.3,
133.8, 133.5, 132.4, 132.0, 128.5, 126.9, 126.7, 122.7, 122.6, 121.6, 121.3, 121.2, 107.1, 106.9, 58.6, 57.6, 46.79,
46.76, 32.3, 30.9, 30.2, 30.0, 27.4, 26.3, 25.10, 25.09, 23.1, 22.8, 22.5, 22.2, 19.97, 19.96. HRMS-ESI(m/z): calcd
for Ca3H27N202 (M+H)*: 363.2067, found 363.2063.

3-(2-(1-(4-ethylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ca)

Yellow oil, 35.4 mg, 50% yield; 'H NMR (400 MHz, CDCls): 6 7.28-7.14 (m, 2H), 7.13-7.09 (m, 2H), 7.08-7.01
(m, 2H), 6.92-6.75 (m, 2H), 4.08-3.88 (m, 1H), 3.14 (d, J = 0.76 Hz, 3H), 2.67-2.56 (m, 2H), 2.56-2.39 (m, 2H),
2.28-2.18 (m, 1H), 1.93-1.84 (m, 1H), 1.83-1.61 (m, 2H), 1.30-1.20 (m, 6H), 1.20-1.13 (m, 1H), 1.03-0.97 (m,
1H). 33C NMR (100 MHz, CDCls): § 179.2, 179.1, 173.3, 173.1, 142.1, 142.0, 140.8, 140.7, 133.9, 133.7, 132.4,
132.0, 127.3, 126.9, 126.7, 122.8, 122.7, 121.6, 121.3, 121.2, 107.1, 106.9, 58.7, 57.7, 46.81, 46.78, 32.3, 30.8,
30.2, 30.0, 27.40, 27.37, 27.35, 26.3, 25.1, 23.2, 22.8, 22.4, 22.2, 14.59, 14.57. HRMS-ESI(m/z): calcd for
C23H27N203 (M+H)+Z 379.2016, found 379.2019.

3-(2-(1-(4-fluorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3da)

Yellow oil, 53.2 mg, 73% yield; '"H NMR (400 MHz, CDCl3): § 7.28-7.16 (m, 2H), 7.16-7.05 (m, 2H), 7.04—
6.96(m, 2H), 6.96-6.76 (m, 2H), 4.07-3.88 (m, 1H), 3.14 (d, J = 0.72 Hz, 3H), 2.57-2.42 (m, 2H), 2.26-2.19 (m,
1H), 1.92-1.85 (m, 1H), 1.82-1.73 (m, 1H), 1.69-1.59 (m, 1H), 1.30 (s, 3H), 1.26-1.20 (m, 1H), 1.16-0.96 (m,
1H). 3C NMR (100 MHz, CDCls): § 179.1, 179.0, 173.3, 173.2, 159.2 (d, J = 243.84 Hz, 3H), 159.2 (d, J =
243.78 Hz, 3H), 142.1, 142.0, 132.35 (d, J = 2.98 Hz, 3H), 132.32, 132.1 (d, J=2.93 Hz, 3H), 131.9, 127.0, 126.8,
124.5 (d, J=8.21 Hz, 3H), 124.4 (d, /= 8.21 Hz, 3H), 121.64, 121.59, 121.2, 121.1, 114.7 (d, J = 22.37 Hz, 3H),
107.2, 107.0, 58.7, 46.8, 46.7, 32.1, 30.8, 30.1, 29.9, 27.2, 26.2, 25.1, 23.1, 22.5, 22.1. "9F NMR (376 MHz,
CDCls): 6 —116.05~ —116.12 (m), —116.25~ —116.32 (m). HRMS-ESI(m/z): calcd for C2oH24FN,O, (M+H)":
367.1816, found 367.1820.

3-(2-(1-(4-chlorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ea)

Yellow oil, 56.9 mg, 75% vyield; 'H NMR (400 MHz, CDCls): ¢ 7.31-7.23 (m, 2H), 7.23-7.15 (m, 2H), 7.14-7.02
(m, 2H), 6.96-6.72 (m, 2H), 4.09-3.91 (m, 1H), 3.15 (s, 3H), 2.58-2.39 (m, 2H), 2.32-2.18 (m, 1H), 1.95-1.86
(m, 1H), 1.83-1.74 (m, 1H), 1.71-1.57 (m, 1H), 1.30 (d, J = 4.64 Hz, 3H), 1.28-1.17 (m, 1H), 1.17-0.97 (m, 1H).
13C NMR (100 MHz, CDCls): ¢ 179.1, 178.9, 173.3, 173.1, 142.1, 142.0, 135.0, 134.7, 132.2, 131.8, 129.64,
129.61, 127.93, 127.90, 127.1, 126.8, 123.39, 123.35, 121.7, 121.6, 121.2, 121.1, 107.2, 107.0, 58.3, 57.2, 46.8,
46.7, 32.2, 30.7, 30.2, 30.0, 26.9, 25.9, 25.1, 23.2, 22.5, 21.9. HRMS-ESI(m/z): calcd for C2H24CIN20O, (M+H)*:
383.1521, found 383.1524.

3-(2-(1-(4-bromophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3fa)

Yellow oil, 58.2 mg, 68% yield; *H NMR (400 MHz, CDCls): § 7.43-7.35 (m, 2H), 7.25-7.21 (m, 1H), 7.14-7.03

(m, 3H), 6.97-6.70 (m, 2H), 4.10-3.92 (m, 1H), 3.15 (d, J = 0.92 Hz, 3H), 2.53-2.40 (m, 2H), 2.26-2.19 (m, 1H),

2.00-1.86 (m, 1H), 1.80-1.74 (m, 1H), 1.68-1.56 (m, 1H), 1.30 (d, J = 5.88 Hz, 3H), 1.28-1.22 (m, 1H), 1.17-
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0.97 (m, 1H). °C NMR (100 MHz, CDCls): 6 179.1, 178.9, 173.2, 173.1, 142.1, 142.0, 135.5, 135.2, 132.2, 131.8,
130.89, 130.86, 127.1, 126.8, 123.7, 123.6, 121.8, 121.6, 121.2, 121.1, 117.5, 117.4, 107.2, 107.0, 58.3, 57.1, 46.8,
46.7, 32.2, 30.7, 30.2, 30.0, 26.9, 25.9, 25.1, 23.2, 22.52, 22.50, 21.9. HRMS-ESI(m/z): calcd for C22H24BrN2O>
(M+H)*: 427.1016, found 427.1020.

3-(2-(1-(3-fluorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ga)

Yellow oil, 50.4 mg, 70% yield; *H NMR (400 MHz, CDCls): § 7.28-6.78 (m, 8H), 4.11-3.87 (m, 1H), 3.15 (s,
3H), 2.57-2.44 (m, 2H), 2.27-2.18 (m, 1H), 1.95-1.62 (m, 4H), 1.31 (d, J = 3.80 Hz, 3H), 1.20-0.97 (m, 1H). *C
NMR (100 MHz, CDCls): 6 179.1, 178.9, 173.3, 173.1, 161.8 (d, J = 244.04 Hz), 161.7 (d, J = 243.85 Hz), 142.1,
142.0, 138.0 (d, J = 10.10 Hz), 137.8 (d, J = 10.12 Hz), 132.3, 131.9, 129.0 (d, J = 5.23 Hz), 128.9 (d, J = 5.25
Hz), 127.1, 126.9, 121.68, 121.66, 121.2, 121.1, 117.2 (d, J = 2.71 Hz), 117.0 (d, J = 3.01 Hz), 111.2 (d, J = 21.00
Hz), 111.1 (d, J = 20.97 Hz), 109.5 (d, J = 24.56 Hz), 109.1 (d, J = 24.61 Hz), 107.2, 107.1, 58.3, 57.4, 46.85,
46.76, 32.4, 30.9, 30.3, 30.1, 27.0, 26.1, 25.1, 23.2, 22.6, 22.4, 21.9. °F NMR (376 MHz, CDCl3): § -111.4~ —
111.5(m). HRMS-ESI(m/z): calcd for C2H24FN20, (M+H)*: 367.1816, found 367.1821.

3-(2-(1-(3-chlorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ha)

Colorless oil, 52.3 mg, 68% yield; *H NMR (400 MHz, CDCls): 6 7.35-7.03 (m, 6H), 6.95-6.75 (m, 2H), 4.11—
3.89 (m, 1H), 3.16 (s, 3H), 2.56-2.44 (m, 2H), 2.26-2.19 (m, 1H), 1.96-1.59 (m, 4H), 1.31 (d, J = 3.92 Hz, 3H),
1.15-0.98 (m, 1H). 3C NMR (100 MHz, CDCls): 6 179.1, 178.9, 173.3, 173.1, 142.1, 142.0, 137.7, 137.5, 133.5,
133.4,132.2,131.9, 128.82, 128.79, 127.1, 126.9, 124.6, 124.5, 122.5, 122.1, 121.71, 121.69, 121.2, 121.0, 120.2,
120.1, 107.2, 107.0, 58.3, 57.4, 46.8, 46.7, 32.4, 30.8, 30.2, 30.0, 28.7, 27.1, 26.1, 25.13, 25.12, 23.1, 22.63, 22.57,
21.9, 13.1. HRMS-ESI(m/z): calcd for C22H24CIN2O, (M+H)*: 383.1521, found 383.1524.

1,3-dimethyl-3-(2-(5-0x0-1-(o-tolyl)pyrrolidin-2-yl)ethyl)indolin-2-one (3ia)

Yellow oil, 54.6 mg, 75% yield; "H NMR (400 MHz, CDClz): 6 7.27-7.09 (m, 4H), 7.03-6.94 (m, 2H), 6.87-6.76
(m, 2H), 3.82-3.66 (m, 1H), 3.10 (d, J = 6.40 Hz, 1H), 2.49-2.39 (m, 2H), 2.35-2.24 (m, 1H), 2.09 (d, J = 25.72
Hz, 3H), 1.79-1.48 (m, 3H), 1.27 (d, J = 19.92 Hz, 3H), 1.17-1.09 (m, 1H), 1.01-0.93 (m, 1H). *C NMR (100
MHz, CDCls): 6 179.08, 179.06, 173.3, 173.2, 142.05, 142.02, 135.1, 134.8, 132.3, 132.2, 130.13, 130.07, 128.2,
128.0, 126.94, 126.90, 126.8, 125.6, 125.5, 121.6, 121.5, 121.3, 121.2, 59.7, 59.2, 46.9, 46.7, 32.8, 31.9, 29.5,
28.5, 27.3, 25.01, 24.99, 24.4, 23.8, 22.5, 22.4, 17.0, 16.9. HRMS-ESI(m/z): calcd for C23H27FsN20> (M+H)™:
363.2067, found 363.2064.

3-(2-(1-(2-fluorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ja)

Yellow oil, 45.6 mg, 62% yield; *H NMR (400 MHz, CDCls): 6 7.27-6.76 (m, 8H), 4.04-3.86 (m, 1H), 3.13 (d, J
= 0.84 Hz, 3H), 2.54-2.45 (m, 2H), 2.33-2.25 (m, 1H), 1.91-1.56 (m, 4H), 1.28 (d, J = 12.96 Hz, 3H), 1.21-1.11
(m, 1H). 3C NMR (100 MHz, CDCls): § 179.1, 179.0, 173.71, 173.68, 156.7 (d, J = 248.84 Hz), 156.6 (d, J =
248.85 Hz), 142.05, 142.03, 132.3, 132.1, 128.4 (d, J = 1.66 Hz), 128.0 (d, J = 1.80 Hz), 127.8 (d, J = 7.95 Hz),
127.7 (d, J = 7.96 Hz), 126.9, 126.8, 123.8 (d, J = 12.21 Hz), 123.6 (d, J = 12.04 Hz), 123.44 (d, J = 2.18 Hz),
123.41 (d, J = 2.20 Hz), 121.6, 121.5, 121.3, 121.1, 115.6 (d, J = 19.98 Hz), 115.5 (d, J = 19.96 Hz), 107.03,
106.97, 58.9 (d, J = 2.83 Hz), 58.3 (d, J = 3.00 Hz), 46.74, 46.70, 32.2, 31.0, 29.6, 29.4, 28.0, 26.8, 25.1, 25.0,
23.8, 23.1, 229, 22.4. F NMR (376 MHz, CDCls): ¢ -119.45~ -119.51 (m), -119.9~ -120.0 (m).
HRMS-ESI(m/z): calcd for C22H24FN202 (M+H)*: 367.1816, found 367.1811.
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3-(2-(1-(2-bromophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ka)

Yellow oil, 58.3 mg, 68% yield; *H NMR (400 MHz, CDCls): 6 7.62-7.58 (m, 1H), 7.28-7.14 (m, 3H), 7.03-6.98
(m, 3H), 6.81-6.77 (m, 1H), 3.96-3.84 (m, 1H), 3.14 (d, J = 6.08 Hz, 3H), 2.52-2.46 (m, 2H), 2.36-2.27 (m, 1H),
1.88-1.52 (m, 3H), 1.29 (d, J = 18.48 Hz, 3H), 1.21-1.11 (m, 1H), 1.01-0.97 (m, 1H). *C NMR (100 MHz,
CDCls): 6 179.1, 173.6, 142.1, 142.0, 135.5, 135.3, 132.7, 132.5, 132.22, 132.19, 128.5, 127.2, 127.1, 126.9,
121.6, 121.5, 121.4, 121.3, 107.0, 59.1, 58.6, 46.8, 46.7, 32.5, 31.9, 29.41, 29.38, 28.1, 27.3, 25.1, 24.1, 23.6, 22.5,
22.4. HRMS-ESI(m/z): calcd for C22H24BrN2O2 (M+H)*: 427.1016, found 427.1012.

3-(2-(1-(5-chloro-2-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (31a)

Yellow oil, 59.0 mg, 75% yield; *H NMR (400 MHz, CDCls): § 7.27-6.80 (m, 7H), 3.80-3.56 (m, 1H), 3.14 (s,
3H), 2.51-2.42 (m, 2H), 2.36-2.23 (m, 1H), 2.06 (d, J = 25.12 Hz, 3H), 1.80-1.68 (m, 3H), 1.29 (d, J = 15.76 Hz,
3H), 1.18-0.93 (m, 2H). 3C NMR (100 MHz, CDCls): 6 179.1, 179.0, 173.3, 173.1, 142.05, 142.03, 136.2, 136.0,
133.9, 133.7, 132.2, 132.0, 131.2, 131.1, 130.55, 130.52, 128.3, 128.0, 127.2, 127.1, 127.0, 126.9, 121.7, 121.6,
121.23, 121.16, 107.1, 107.0, 59.7, 59.1, 46.9, 46.7, 32.7, 31.7, 29.5, 29.4, 28.7, 28.5, 27.4, 25.0, 24.3, 23.8, 22.6,
22.5, 16.62, 16.58. HRMS-ESI(m/z): calcd for C23sH26CIN202 (M+H)*: 397.1677, found 397.1683.

3-(2-(1-(2-fluoro-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ma)

Yellow oil, 58.3 mg, 76% yield; *H NMR (400 MHz, CDCls): 6 7.25-7.18 (m, 1H), 7.03-6.77 (m, 7H), 3.99-3.82
(m, 1H), 3.14 (d, J = 2.72 Hz, 3H), 2.51-2.43 (m, 2H), 2.33 (d, J = 5.16 Hz, 3H), 2.30-2.22 (m, 1H), 1.90-1.57
(m, 3H), 1.28 (d, J = 11.88 Hz, 3H), 1.23-0.90 (m, 2H). *C NMR (100 MHz, CDCls): § 179.1, 179.0, 173.7,
156.4 (d, J = 248.23 Hz), 156.3 (d, J = 248.22 Hz), 142.1, 142.0, 138.5 (d, J = 7.68 Hz), 138.4 (d, J = 7.72 Hz),
132.4,132.1,128.0 (d, J = 2.21 Hz), 127.6 (d, J = 2.25 Hz), 126.9, 126.8, 124.1 (d, J = 3.32 Hz), 121.50, 121.49,
121.5,121.3, 121.2, 120.9 (d, J = 12.46 Hz), 120.7 (d, J = 12.36 Hz), 116.0 (d, J = 19.69 Hz), 115.9 (d, J = 19.67
Hz), 107.03, 106.97, 58.9 (d, J = 2.54 Hz), 58.3 (d, J = 2.71 Hz), 46.71, 46.70, 32.1, 31.0, 29.5, 29.3, 27.9, 26.8,
25.05, 25.03, 23.8, 23.0, 22.9, 22.3, 20.08, 20.06. °F NMR (376 MHz, CDCls): 6 —120.60~ —120.65 (m), —121.0~
—121.1 (m). HRMS-ESI(m/z): calcd for C23H2sN20, (M+H)*: 381.1973, found 381.1970.

3-(2-(1-(3-fluoro-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3na)

Yellow oil, 48.2 mg, 64% yield; *H NMR (400 MHz, CDCls): § 7.26-7.19 (m, 1H), 7.11-6.78 (m, 6H), 4.07-3.86
(m, 1H), 3.16 (d, J = 1.40 Hz, 3H), 2.57-2.39 (m, 2H), 2.23 (dd, J1 = 1.52 Hz, J, = 12.20 Hz, 3H), 1.95-1.60 (m,
3H), 1.31 (d, J = 2.20 Hz, 3H), 1.21-0.98 (m, 1H). *C NMR (100 MHz, CDCls): § 179.1, 179.0, 173.2, 173.0,
159.97 (d, J = 243.13 Hz), 159.96 (d, J = 243.03 Hz), 142.10, 142.05, 135.5 (d, J = 9.97 Hz), 135.3 (d, J = 9.99
Hz), 132.3, 132.0, 130.24 (d, J = 6.18 Hz), 130.23 (d, J = 6.24 Hz), 127.0, 126.8, 121.6, 121.5, 121.2, 121.1,
121.0 (d, J = 3.43 Hz), 120.8 (d, J = 3.42 Hz), 117.4 (d, J = 3.36 Hz), 117.3 (d, J = 3.34 Hz), 109.6, 109.3, 109.0,
107.1 (d, J = 19.10 Hz), 107.2, 107.0, 58.4, 57.5, 46.82, 46.76, 32.3, 30.9, 30.2, 30.0, 27.1, 26.1, 25.1, 23.1, 22.6,
22.5,21.9, 13.15 (d, J = 2.08 Hz), 13.12 (d, J = 2.08 Hz). °F NMR (376 MHz, CDCls): § —115.4~ —115.5 (m).
HRMS-ESI(m/z): calcd for CasH26FN202 (M+H)*: 381.1973, found 381.1976.

3-(2-(1-(3-chloro-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (30a)

Yellow oil, 42.1 mg, 53% yield; *H NMR (400 MHz, CDCls): § 7.29-6.75 (m, 7H), 4.07-3.85 (m, 1H), 3.16 (d, J
= 1.04 Hz, 3H), 2.57-2.39 (m, 2H), 2.33 (d, J = 12.52 Hz, 3H), 2.28-2.18 (m, 1H), 1.90-1.59 (m, 3H), 1.31 (d, J
=1.96 Hz, 3H), 1.29-1.24 (m, 1H), 1.17-0.96 (m, 1H). **C NMR (100 MHz, CDCls): 6 179.1, 179.0, 173.2, 173.1,
142.1, 142.0, 135.2, 135.0, 133.4, 133.3, 132.30, 132.28, 131.9, 129.9, 127.0, 126.8, 123.2, 122.8, 121.65, 121.56,
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121.2,121.1, 120.7, 107.2, 107.0, 58.4, 57.5, 46.8, 46.7, 32.3, 30.8, 30.2, 30.0, 27.2, 26.1, 25.13, 25.12, 23.1, 22.7,
22.6, 22.0, 18.6, 18.5. HRMS-ESI(m/z): calcd for C2sH26CIN202 (M+H)*: 397.1677, found 397.1674.

3-(2-(1-(3-bromo-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3pa)

Yellow oil, 52.4 mg, 60% yield; *H NMR (400 MHz, CDCls): § 7.47-7.38 (m, 1H), 7.24-7.01 (m, 4H), 6.93-6.75
(m, 2H), 4.07-3.85 (m, 1H), 3.16 (d, J = 1.08 Hz, 3H), 2.58-2.40 (m, 2H), 2.36 (t, J = 12.96 Hz, 3H), 2.25-2.18
(m, 1H), 1.94-1.59 (m, 3H), 1.30 (d, J = 2.12 Hz, 3H), 1.29-1.23 (m, 1H), 1.16-0.96 (m, 1H).:*C NMR (100
MHz, CDCls): 6 179.1, 179.0, 173.3, 173.1, 142.1, 142.0, 135.3, 135.0, 134.2, 134.1, 132.3, 131.9, 129.7, 127.0,
126.8, 126.3, 126.0, 123.7, 123.6, 121.7, 121.6, 121.4, 121.1, 107.2, 107.0, 58.4, 57.5, 46.8, 46.7, 32.3, 30.8, 30.2,
29.9, 27.2, 26.0, 25.14, 25.12, 23.1, 22.7, 22.6, 22.0, 21.40, 21.36. HRMS-ESI(m/z): calcd for C23H26BrN2O>
(M+H)*: 441.1172, found 441.1176.

3-(2-(1-(2,4-dimethylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3qa)

Colorless oil, 59.1 mg, 79% yield; *H NMR (400 MHz, CDCls): 6 7.26-7.22 (m, 1H), 7.03-6.90 (m, 4H), 6.81—
6.71 (m, 2H), 3.77-3.63 (m, 1H), 3.12 (d, J = 6.92 Hz, 3H), 2.50-2.36 (M, 2H), 2.30 (d, J = 2.84 Hz, 3H), 2.05 (d,
J = 22.16 Hz, 3H), 1.88-1.15 (m, 4H), 1.28 (d, J = 19.08 Hz, 4H), 1.21-0.93 (m, 2H). 3C NMR (100 MHz,
CDCly): 6 179.1, 173.4, 142.1, 142.0, 136.5, 134.5, 132.4, 132.3, 132.1, 130.83, 130.78, 126.91, 126.89, 126.3,
126.2, 121.5, 121.4, 121.3, 107.01, 106.97, 59.7, 59.3, 46.9, 46.7, 32.8, 31.9, 29.5, 29.4, 28.7, 28.4, 27.3, 25.03,
25.00, 24.3, 23.8, 22.5, 22.4, 20.00, 19.98, 16.8. HRMS-ESI(m/z): calcd for CaH29N20, (M+H)*: 377.2224,
found 377.2220.

3-(2-(1-(3,5-dimethylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ra)

Yellow oil, 43.5 mg, 58% yield; *H NMR (400 MHz, CDCls): 6 7.26-7.18 (m, 1H), 7.07-7.00 (m, 1H), 6.93-6.73
(m, 5H), 4.05-3.86 (m, 1H), 3.14 (d, J = 3.00 Hz, 3H), 2.57-2.38 (m, 2H), 2.26 (d, J = 5.24 Hz, 6H), 2.24-2.16
(m, 1H), 1.93-1.62 (m, 3H), 1.29 (d, J = 1.00 Hz, 3H), 1.26-1.23 (m, 1H), 1.15-0.97 (m, 1H). ¥*C NMR (100
MHz, CDCls): 6 179.2, 179.1, 173.3, 173.2, 142.1, 142.0, 137.5, 136.2, 136.0, 132.4, 132.1, 128.0, 127.2, 126.9,
126.70, 126.68, 121.53, 121.51, 121.2, 121.1, 120.9, 120.8, 107.1, 106.9, 59.0, 58.0, 46.8, 32.5, 30.9, 30.3, 30.1,
27.4, 26.3, 25.1, 25.0, 23.0, 22.9, 22.5, 22.3, 20.3. HRMS-ESI(m/z): calcd for C2sH29N20, (M+H)*: 377.2224,
found 377.2221.

3-(2-(1-mesityl-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3sa)

Colorless oil, 59.3 mg, 76% yield; *H NMR (400 MHz, CDCls): 6 7.27-7.21 (m, 1H), 7.05-6.76 (m, 5H), 3.70—
3.59 (m, 1H), 3.10 (d, J = 20.84 Hz, 3H), 2.49-2.24 (m, 2H), 2.26 (d, J = 9.96 Hz, 3H), 2.03 (d, J = 15.44 Hz, 3H),
1.92 (d, J = 10.84 Hz, 3H), 1.78-1.63 (m, 3H), 1.46-1.37 (m, 1H), 1.26 (d, J = 28.72 Hz, 3H), 1.34-0.95 (m, 2H).
13C NMR (100 MHz, CDCls): 6 179.14, 179.05, 173.3, 173.2, 142.1, 142.0, 136.6, 136.5, 135.8, 135.7, 134.0,
132.4,132.2, 131.2, 130.9, 128.5, 128.4, 128.3, 128.2, 127.0, 126.9, 121.6, 121.3, 121.2. 106.9, 59.4, 59.3, 46.9,
46.7, 33.5, 33.1, 29.3, 29.2, 28.5, 27.6, 25.3, 25.0, 24.9, 24.8, 22.4, 22.0, 19.94, 19.90, 17.4, 17.3, 17.1, 17.0.
HRMS-ESI(m/z): calcd for CzsH3z1N202 (M+H)*: 391.2380, found 391.2385.

1,3-dimethyl-3-(2-(4-methyl-5-0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ta)

After purification, two pairs of mixture (1, 2) were obtained, each of mixture contains two diaseteroisomers.
Diastereoisomer mixture 1 is a yellow oil, 35.9 mg; diastereoisomer mixtures 2 is a yellow oil, 20.2 mg. 77%
yield in total.. 'H NMR (400 MHz, CDCI3): § 7.33-7.18 (m, 5H), 7.13-7.01 (m, 2H), 6.95-6.77 (m, 2H), 4.08—
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3.86 (m, 1H), 3.13 (d, J = 3.00 Hz, 3H), 2.64-2.60 (m, 1H), 2.10-2.01 (m, 1H), 1.94-1.78 (m, 2H), 1.73-1.65 (m,
1H), 1.30 (s, 3H), 1.23-1.19 (m, 3H), 1.18-0.99 (m, 1H); 13C NMR (100 MHz, CDCI3): § 179.1, 179.0, 175.6,
175.4, 142.1, 142.0, 136.9, 136.6, 132.4, 132.0, 127.9, 127.8, 127.0, 126.8, 124.13, 124.06, 121.6, 121.4, 121.23,
121.19, 107.2, 107.0, 56.4, 55.6, 46.9, 46.8, 35.5, 35.2, 33.0, 31.6, 31.4, 30.8, 28.7, 26.7, 26.0, 25.1, 23.1, 22.7,
15.5, 15.2. HRMS-ESI(m/z): calcd for C23H27N202 (M+H)*: 363.4805, found 363.4808. Diastereoisomer mixture
2 : 'H NMR (400 MHz, CDCI3): § 7.32-7.02 (m, 7H), 6.90-6.60 (m, 2H), 4.02-3.78 (m, 1H), 3.13 (d, J = 3.36 Hz,
3H), 2.56-2.42 (m, 2H), 1.90-1.82 (m, 1H), 1.65-1.59 (m, 1H), 1.39-1.28 (m, 3H), 1.27 (s, 3H), 1.11-0.79 (m,
2H); 3C NMR (100 MHz, CDCI3): & 179.2, 179.1, 175.75, 175.71, 142.1, 142.0, 136.4, 136.2, 132.5, 132.0,
127.73,127.68, 127.0, 126.6, 124.7, 124.5, 123.2, 122.9, 121.7, 121.5, 121.3, 121.2, 107.1, 106.9, 56.0, 54.9, 46.8,
46.7, 35.92, 35.90, 32.8, 32.1, 31.8, 30.5, 28.7, 27.9, 26.2, 25.1, 23.2, 22.4, 15.6, 15.4. HRMS-ESI(m/z): calcd for
Ca23H27N202 (M+H)*: 363.4805, found 363.4810.

4-(2-(1,3-dimethyl-2-oxoindolin-3-yl)ethyl)-3-phenyloxazolidin-2-one (3ua)

Colorless oil, 59.6 mg, 85% yield; *H NMR (400 MHz, CDCls): 6 7.26-7.12 (m, 5H), 7.09-6.98 (m, 2H), 6.87—
6.70 (m, 2H), 4.40-4.31 (m, 1H), 4.24-4.07 (m, 1H), 4.02-3.91 (m, 1H), 3.08 (s, 3H), 1.91-1.76 (m, 1H), 1.64—
1.58 (m, 1H), 1.30-1.25 (m, 1H), 1.23 (d, J = 4.52 Hz, 3H), 1.19-1.04 (m, 1H). *3C NMR (100 MHz, CDCls): §
179.0, 178.7, 154.6, 154.5, 142.1, 142.0, 135.5, 135.3, 132.0, 131.6, 128.1, 127.2, 127.0, 124.1, 124.0, 121.9,
121.8, 121.1, 120.4, 120.2, 107.3, 107.1, 65.7, 65.1, 54.8, 54.0, 46.7, 31.4, 30.1, 26.0, 25.2, 25.0, 23.4, 22.6.
HRMS-ESI(m/z): calcd for C21H23N203 (M+H)*: 351.1703, found 351.1700.

1,3,5-trimethyl-3-(2-(5-ox0-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ab)

Yellow oil, 43.5 mg, 60% yield; *H NMR (400 MHz, CDCls): § 7.34-7.27 (m, 2H), 7.24-7.13 (m, 3H), 7.06-6.99
(m, 1H), 6.88-6.57 (m, 2H), 4.13-3.94 (m, 1H), 3.12 (m, 3H), 2.55-2.43 (m, 2H), 2.28 (d, J = 36.96 Hz, 3H),
1.85-1.76 (m, 2H), 1.69-1.59 (m, 2H), 1.27 (d, J = 3.44 Hz, 3H), 1.21-1.02 (m, 2H). **C NMR (100 MHz,
CDCls): 6 179.2, 179.0, 173.3, 173.1, 139.71, 139.68, 136.5, 136.2, 132.5, 132.1, 131.14, 131.08, 127.8, 127.2,
127.0, 124.6, 122.6, 122.5, 122.10, 122.07, 106.9, 106.7, 58.6, 57.5, 46.9, 46.8, 32.4, 30.7, 30.3, 30.1, 28.7, 27.3,
26.4,25.1,23.3, 22.8, 22.5, 22.1, 20.13, 20.11. HRMS-ESI(m/z): calcd for Co3H27N202 (M+H)*: 363.2067, found
363.2073.

5-fluoro-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ac)

Yellow oil, 58.7 mg, 80% yield; *H NMR (400 MHz, CDCls): 6 7.35-7.28 (m, 2H), 7.24-7.13 (m, 3H), 6.97-6.86
(m, 1H), 6.82-6.41 (m, 2H), 4.16-3.98 (m, 1H), 3.12 (d, J = 2.24 Hz, 3H), 2.59-2.42 (m, 2H), 2.29-2.20 (m, 1H),
1.95-1.74 (m, 2H), 1.67-1.56(m, 1H), 1.28 (d, J = 1.08 Hz, 1H), 1.19-0.87(m, 2H). $3C NMR (100 MHz, CDCls):
0 178.7,178.6, 173.3, 173.1, 158.30 (d, J = 239.53 Hz), 158.25 (d, J = 239.81 Hz), 138.0 (d, J = 1.78 Hz), 137.9
(d, J=1.85Hz), 136.3, 136.0, 134.0 (d, J = 18.08 Hz),133.7 (d, J = 7.73 Hz), 127.91, 127.88, 124.8, 122.6, 122.5,
113.2 (d, J = 18.04 Hz), 112.9 (d, J = 18.08 Hz), 109.6 (d, J = 4.68 Hz), 109.3 (d, J = 4.66 Hz), 107.6 (d, J = 8.08
Hz), 107.4 (d, J = 8.09 Hz), 58.5, 57.3, 47.29, 47.28, 32.4, 30.6, 30.3, 30.1, 28.7, 27.2, 26.0, 25.3, 25.2, 23.1, 22.8,
22.4, 22.0. F NMR (376 MHz, CDCls): 6 —119.9~ -120.0(m), —120.3~ —-120.4(m). HRMS-ESI(m/z): calcd for
C2oH24FN,O2 (M+H)+Z 367.1816, found 367.18109.

5-chloro-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ad)
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Yellow oil, 62.8 mg, 82% yield; *H NMR (400 MHz, CDCls): § 7.53-7.43 (m, 1H), 7.32-7.28 (m, 2H), 7.23-7.13
(m, 3H), 7.06-6.72 (m, 2H), 4.16-4.13 (m, 1H), 3.92 (d, J = 4.12 Hz, 3H), 2.54-2.41 (m, 2H), 2.29-2.20 (m, 1H),
1.98-1.61 (m, 4H), 1.28 (d, J = 3.16 Hz, 3H), 1.20-1.12 (m, 1H). *C NMR (100 MHz, CDCls): 6 178.6, 178.4,
173.2, 173.1, 141.0, 140.6, 136.3, 135.9, 134.1, 133.7, 127.9, 127.0, 126.95, 126.91, 125.0, 124.8, 122.6, 122.5,
121.8,121.7, 108.1, 107.9, 58.5, 57.4, 47.1, 32.3, 30.3, 30.1, 28.7, 27.2, 26.2, 25.23, 25.21, 23.1, 22.8, 22.4, 22.0.
HRMS-ESI(m/z): calcd for C24H27N204 (M+H)*: 407.1965, found 407.1968.

5-bromo-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ae)

Yellow oil, 62.4 mg, 73% yield; *H NMR (400 MHz, CDCls): ¢ 7.36-7.30 (m, 3H), 7.24-6.86 (m, 4H), 6.68-6.64
(m, 1H), 4.14-3.97 (m, 1H), 3.11 (d, J = 1.52 Hz, 3H), 2.55-2.47 (m, 2H), 2.29-2.22 (m, 1H), 1.93-1.87 (m, 1H),
1.85-1.75 (m, 1H), 1.67-1.58 (m, 1H), 1.27 (s, 3H), 1.27-1.02 (m, 2H). 3C NMR (100 MHz, CDCls): 6 179.5,
179.3, 174.2, 174.1, 142.2, 142.1, 137.3, 137.0, 135.5, 135.2, 130.84, 130.75, 129.0, 126.1, 125.8, 125.6, 125.5,
123.6, 123.5, 115.4, 115.3, 109.6, 109.5, 59.5, 58.5, 48.1, 33.4, 31.7, 31.3, 31.1, 28.2, 27.3, 26.21, 26.19, 24.1,
23.8, 23.4, 23.1. HRMS-ESI(m/z): calcd for C22H24BrN20O2 (M+H)*: 427.1016, found 427.1019.

methyl 1,3-dimethyl-2-0x0-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)indoline-5-carboxylate (3af)

Yellow oil, 50.1 mg, 62% yield; *H NMR (400 MHz, CDCls): § 8.01-7.94 (m, 1H), 7.76-7.53 (m, 1H), 7.25-7.09
(m, 5H), 6.84-6.80 (m, 1H), 4.13-3.95 (m, 1H), 3.92 (d, J = 4.28 Hz, 3H), 3.16 (d, J = 3.00 Hz, 3H), 2.60-2.41
(m, 2H), 2.35-2.20 (m, 1H), 1.95-1.86 (m, 1H), 1.83-1.65 (m, 2H), 1.32 (d, J = 4.00 Hz, 3H), 1.20-0.97 (m, 1H).
13C NMR (100 MHz, CDCls): 6 179.4, 179.3, 173.2, 173.1, 165.8, 165.7, 146.2, 146.1, 136.3, 136.0, 132.3, 132.0,
129.7, 129.6, 127.89, 127.86, 124.7, 124.6, 123.6, 123.5, 122.6, 122.5, 122.4, 106.7, 106.6, 58.4, 57.5, 51.1, 51.0,
46.7, 46.6, 32.2, 31.1, 30.3, 30.1, 27.1, 26.3, 25.32, 25.29, 22.8, 22.7, 22.3, 22.1. HRMS-ESI(m/z): calcd for
C24H27N204 (M+H)*: 407.1965, found 407.1968.

1,3-dimethyl-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)-5-(trifluoromethyl)indolin-2-one (3ag)

Yellow oil, 33.3 mg, 40% yield; *H NMR (400 MHz, CDCls): 6 7.54-7.49 (m, 1H), 7.38-7.27 (m, 2H), 7.26-7.04
(m, 4H), 6.87-6.84 (m, 1H), 4.14-3.96 (m, 1H), 3.17 (s, 3H), 2.59-2.42 (m, 2H), 2.31-2.21 (m, 1H), 1.97-1.86
(m, 1H), 1.81-1.62 (m, 2H), 1.32 (d, J = 1.48 Hz, 3H), 1.29-1.03 (m, 2H). 3C NMR (100 MHz, CDCls): § 179.1,
178.8, 173.2,173.1, 145.11 (d, J = 10.02 Hz), 145.00 (d, J = 10.25 Hz), 136.3, 136.0, 133.0, 132.7, 128.0, 127.9,
125.0, 124.9, 124.81, 124.77, 124.2 (d, J = 93.10 Hz), 124.1 (d, J = 89.19 Hz), 123.0 (d, J = 209.29 Hz), 122.9 (d,
J=212.99 Hz), 122.6, 122.4, 118.2 (g, J = 3.12 Hz), 106.9, 106.8, 58.5, 57.5, 46.84, 46.81, 32.4, 30.8, 30.2, 30.1,
28.7, 27.2, 26.4, 25.32, 25.30, 22.9, 22.8, 22.5, 22.1. ®F NMR (376 MHz, CDCls): 6 —61.2(s), —61.3(s).
HRMS-ESI(m/z): calcd for CosH24F3N202 (M+H)*: 417.1784, found 417.1780.

1,3-dimethyl-2-0x0-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)indoline-5-carbonitrile (3ah)

Yellow oil, 34.9 mg, 47% yield; *H NMR (400 MHz, CDCls): § 7.58-7.50 (m, 1H), 7.40-7.16 (m, 6H), 6.87-6.79
(m, 1H), 4.22-4.02 (m, 1H), 3.16 (d, J = 3.00 Hz, 3H), 2.62—-2.45 (m, 2H), 2.34-2.20 (m, 1H), 1.97-1.76 (m, 2H),
1.76-1.57 (m, 1H), 1.29 (d, J = 6.44 Hz, 3H), 1.22-0.80 (m, 2H). 1*C NMR (100 MHz, CDCls): 6 179.8, 179.7,
174.2, 174.1, 147.0, 146.9, 137.2, 136.8, 134.4, 134.0, 133.4, 133.3, 129.0, 126.4, 126.0, 125.6, 125.4, 123.7,
123.5,119.1, 119.0, 108.6, 108.3, 105.9, 105.7, 59.3, 57.9, 47.7, 47.6, 33.2, 31.4, 31.1, 28.1, 26.3, 24.1, 23.8, 23.2,
22.8. HRMS-ESI(m/z): calcd for Co3H24N302 (M+H)*: 374.1863, found 374.1868.

1,3,7-trimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ai)
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Yellow oil, 29.1 mg, 41% yield; *H NMR (400 MHz, CDCls): § 7.34-7.27 (m, 2H), 7.24-7.12 (m, 3H), 6.99-6.58
(m, 3H), 4.12-3.90 (m, 1H), 3.41 (s, 3H), 2.54 (d, J = 3.72 Hz, 3H), 2.52-2.42 (m, 1H), 2.29-2.19 (M, 1H), 1.94
1.71 (m, 3H), 1.67-1.57 (m, 1H), 1.26 (d, J = 2.20 Hz, 3H), 1.18-0.88 (m, 2H). 3C NMR (100 MHz, CDCls): 6
179.9, 179.7, 173.3, 173.1, 139.9, 139.8, 136.5, 136.3, 133.0, 132.7, 130.7, 130.5, 127.88, 127.85, 124.6, 124.5,
122.5,122.4, 121.6, 121.5, 119.2, 119.1, 118.8, 118.6, 58.6, 57.6, 46.14, 46.06, 32.7, 31.2, 30.3, 30.1, 28.7, 28.4,
27.3, 26.4, 23.7, 22.8, 22.2, 18.01, 17.99. HRMS-ESI(m/z): calcd for CasHzrN20, (M+H)*: 363.2067, found
363.2072.

7-chloro-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3aj)

Yellow oil, 38.3 mg, 50% yield; *H NMR (400 MHz, CDCls): 6 7.35-7.30 (m, 2H), 7.23-6.92 (m, 5H), 6.79-6.53
(m, 1H), 4.16-3.92 (m, 1H), 3.50 (d, J = 2.76 Hz, 3H), 2.62-2.42 (m, 2H), 2.29-2.19 (m, 1H), 1.95-1.56 (m, 3H),
1.27 (d, J = 1.40 Hz, 3H), 1.16-0.83 (m, 2H). *C NMR (100 MHz, CDCls): 6 179.3, 179.2, 138.0, 137.9, 136.4,
136.1, 135.2, 134.8, 129.3, 129.0, 128.0, 127.9, 124.8, 124.6, 122.6, 122.5, 122.4, 122.3, 119.7, 119.6, 114.6,
1144, 58.4, 57.3, 46.63, 46.57, 32.6, 30.9, 30.2, 30.1, 28.7, 28.4, 27.3, 26.1, 23.6, 22.9, 22.8, 22.0.
HRMS-ESI(m/z): calcd for C22H24CIN2O, (M+H)*: 383.1521, found 383.1517.

methyl 1,3-dimethyl-2-0x0-3-(2-(5-0xo0-1-phenylpyrrolidin-2-yl)ethyl)indoline-7-carboxylate (3ak)

Yellow oil, 34.4 mg, 42% yield; *H NMR (400 MHz, CDCls): § 7.53-7.43 (m, 1H), 7.32-7.28 (m, 2H), 7.23-7.13
(m, 3H), 7.06-6.72 (m, 2H), 4.16-4.13 (m, 1H), 3.92 (d, J = 4.12 Hz, 3H), 2.54-2.41 (m, 2H), 2.29-2.20 (m, 1H),
1.98-1.61 (m, 4H), 1.28 (d, J = 3.16 Hz, 3H), 1.20-1.12 (m, 1H). *C NMR (100 MHz, CDCls): 6 180.1, 179.9,
173.3, 173.1, 166.22, 166.16, 141.0, 140.9, 136.3, 136.1, 134.3, 133.9, 128.2, 128.0, 127.9, 124.8, 124.6, 123.9,
123.8, 122.7, 122.6, 120.9, 120.8, 114.7, 114.4, 58.4, 57.2, 51.4, 45.6, 45.5, 32.4, 30.6, 30.3, 30.1, 28.8, 28.7, 27.3,
26.0, 23.4, 22.8, 22.7, 22.0. HRMS-ESI(m/z): calcd for Ca4H27N204 (M+H)*: 407.1965, found 407.1968.

7-bromo-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3al)

Yellow oil, 35.1 mg, 41% yield; *H NMR (400 MHz, CDCls): § 7.32-7.22 (m, 4H), 7.21-7.08 (m, 3H), 6.76-6.71
(m, 1H), 4.11-3.97 (m, 1H), 3.11 (d, J = 3.88 Hz, 3H), 2.61-2.42 (m, 2H), 2.32-2.23 (m, 2H), 1.95-1.78 (m, 2H),
1.46 (d, J = 1.96 Hz, 3H), 1.20-1.11 (m, 1H), 1.02-0.86 (m, 1H). 1*C NMR (100 MHz, CDCls): 6 178.5, 178.3,
173.2, 173.1, 1443, 144.1, 136.4, 136.3, 129.6, 129.5, 128.53, 128.48, 127.9, 127.8, 125.8, 125.7, 124.5, 124.3,
122.2, 122.0, 117.7, 117.6, 106.2, 106.1, 58.3, 57.8, 49.5, 49.4, 30.21, 30.19, 28.8, 27.2, 25.29, 25.26, 22.8, 22.5,
20.7, 20.5. HRMS-ESI(m/z): calcd for C22H24BrN.O2 (M+H)*: 427.1016, found 427.1019.

6-bromo-1,3-dimethyl-3-(2-(5-0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3al’)

Yellow oil, 29.1 mg, 34% yield; *H NMR (400 MHz, CDCls): 6 7.35-7.29 (m, 3H), 7.18-7.14 (m, 3H), 7.02-6.52
(m, 2H), 4.12-3.87 (m, 1H), 3.11 (d, J = 1.20 Hz, 3H), 2.57-2.46 (m, 2H), 2.27-2.22 (m, 1H), 1.87-1.82 (m, 1H),
1.66-1.58 (m, 2H), 1.26 (d, J = 0.64 Hz, 3H), 1.16-1.03 (m, 1H), 0.88-0.83 (m, 1H). 3C NMR (100 MHz,
CDCls): 6 178.9, 178.8, 173.2, 173.1, 143.5, 143.4, 136.4, 136.1, 131.3, 130.9, 128.0, 124.8, 124.6, 124.4, 124.3,
122.62, 122.57, 122.5, 122.4, 120.5, 120.2, 110.7, 110.5, 58.5, 57.3, 46.7, 46.6, 32.2, 30.5, 30.3, 30.1, 28.7, 27.2,
26.1, 25.2, 23.1, 22.8, 22.3, 22.0. HRMS-ESI(m/z): calcd for C2:H24BrN2O, (M+H)*: 427.1016, found 427.1012.

3-methyl-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)-1-phenylindolin-2-one (3am)

Yellow oil, 51.0 mg, 62% yield; *H NMR (400 MHz, CDCls): § 7.50-7.28 (m, 5H), 7.22-7.04 (m, 7H), 6.98-6.72

(m, 2H), 4.19-3.95 (m, 1H), 2.62-2.42 (m, 2H), 2.32-2.22 (m, 1H), 2.07-1.96 (m, 1H), 1.86-1.70 (m, 2H), 1.42

(d, J = 3.60 Hz, 3H), 1.30-1.19 (m, 1H), 1.12-0.86 (m, 1H). **C NMR (100 MHz, CDCls): 6 178.6, 178.4, 173.3,
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173.1, 142.1, 142.0, 136.4, 136.1, 133.3, 133.2, 132.1, 131.7, 128.6, 128.5, 127.98, 127.95, 127.04, 127.00, 126.9,
126.7, 125.45, 125.40, 124.71, 124.68, 122.8, 122.7, 122.2, 122.1, 121.6, 121.5, 108.5, 108.3, 58.6, 57.7, 46.9,
32.8, 31.8, 30.3, 30.1, 28.7, 27.3, 26.7, 23.3, 22.8, 22.3. HRMS-ESI(m/z): calcd for Cz7H27N202 (M+H)*:
411.2067, found 411.2070.

1-benzyl-3-methyl-3-(2-(5-o0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3an)

Colorless oil, 44.2 mg, 52% yield; *H NMR (400 MHz, CDCls): 6 7.42-7.27 (m, 3H), 7.25-6.97 (m, 9H), 6.91—
6.66 (m, 2H), 4.92-4.74 (m, 2H), 4.13-3.96 (m, 1H), 2.61-2.41 (m, 2H), 2.30-2.19 (m, 1H), 2.02-1.91 (m, 1H),
1.82-1.71 (m, 2H), 1.35 (d, J = 3.40 Hz, 3H), 1.20-1.13 (m, 2H), 1.05-0.83 (m, 1H). *C NMR (100 MHz,
CDCls): ¢ 179.2, 179.1, 173.2, 173.1, 141.3, 141.1, 136.4, 136.2, 134.9, 134.8, 132.3, 132.0, 127.9, 127.74,
127.71, 126.9, 126.7, 126.60, 126.58, 126.20, 126.17, 124.7, 124.6, 122.6, 122.5, 121.7, 121.6, 121.31, 121.25,
108.13, 108.07, 58.7, 57.5, 46.80, 46.78, 42.7, 42.6, 32.5, 31.1, 30.2, 30.1, 28.7, 27.4, 26.7, 23.7, 22.8, 22.3.
HRMS-ESI(m/z): calcd for CasH2oN202 (M+H)*: 425.2224, found 425.2220.

2-methyl-2-(2-(5-0xo0-1-phenylpyrrolidin-2-yl)ethyl)-5,6-dihydro-4 H-pyrrolo|3,2,1-ij]quinolin-1(2 H)-one
(3ao)

Yellow oil, 56.2 mg, 75% yield; H NMR (400 MHz, CDCls): 6 7.34-7.27 (m, 2H), 7.26-7.12 (m, 3H), 7.08-6.89
(m, 2H), 6.83-6.60 (m, 1H), 4.13-3.94 (m, 1H), 3.64-3.57 (m, 2H), 2.76-2.72 (m, 2H), 2.55-2.41 (m, 2H), 2.30-
2.19 (m, 1H), 2.08-1.61 (m, 7H), 1.29 (d, J = 2.92 Hz, 3H), 1.23-0.86 (m, 3H). 3C NMR (100 MHz, CDCls): §
178.1,177.9, 173.3, 173.2, 137.9, 137.8, 136.4, 136.2, 130.9, 130.6, 127.90, 127.87, 125.8, 125.6, 124.6, 122.63,
122.57,121.11, 121.05, 119.21, 119.16, 119.1, 119.0, 58.7, 57.8, 48.18, 48.15, 37.70, 37.68, 32.1, 30.9, 30.3, 30.1,
28.7, 27.3, 26.6, 23.54, 23.51, 22.78, 22.76, 22.3, 22.1, 20.2, 20.1. HRMS-ESI(m/z): calcd for CaH27N20;
(M+H)*: 375.2067, found 375.2064.

Reference:

[1] Li, Z.; Song, L.; Li, C. Silver-Catalyzed Radical Aminofluorination of Unactivated Alkenes in Aqueous Media.
J. Am. Chem. Soc. 2013, 135, 4640—4643.

[2] Li, Y.-M.; Sun, M.; Wang, H.-L.; Tian, Q.-P.; Yang, S.-D. Direct Annulations toward Phosphorylated
Oxindoles: Silver-Catalyzed Carbon-Phosphorus Functionalization of Alkenes. Angew. Chem., Int. Ed. 2013, 52,
3972-3976.
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Copies of 'H and *C NMR spectra

1,3-dimethyl-3-(2-(5-0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3aa)

'H NMR (400 MHz, CDCl)
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1,3-dimethyl-3-(2-(5-0x0-1-(p-tolyl)pyrrolidin-2-yl)ethyl)indolin-2-one (3ba)

'H NMR (400 MHz, CDCl)

vhYo U
1€86°0
06660
gaell
809L'L
YANI
9881
68T
98191~
9Ll
L9817

mcmm_mw R—
PESHT

SRELE L

Lhrle

GO8RE
Smm.mw.

Lo .
09r0%
Zisly
6650F
1990%

PLLLT-% —
ITACE S
186L9 ﬁ

941894
10889
7880
16689 ]
21069
9416
00269
Ll 5_&
OpLo'L =
6610°L] I
8rZ0°L ]
00£0°e 4
czs0e ]
LSE0'L
0LF0'L
DRFO'L
£050°L
PRSO'L

e

Fuz
00°
€0’

0.0

03

Lo

1o 105 100

13

BC NMR (100 MHz, CDCl3)
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3-(2-(1-(4-ethylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ca)

'H NMR (400 MHz, CDCl)

£9L670
L0660

vo6z'17

Sl —
899417

£8817—
679274
0597,
9789 _NW
Ss1E
D088 '€
7068 _mw.
£006°€
61S0P
0850

S5O0
L1L0F

m.wm._w..c
M..m_c,_u.i

698L 9
POL897

LILOEA
62E0°L
98021
P50 ]
peL0L]
L9L0 L]
L060'L]
9960°L1
PrOLL

L
6571 L]
Lipl L]
€181 L1
0p81 L]

arerl

X

€LC
00z
£0C
802

20

23

30

3 50 43

55

6.0

100 93 90

105

£l (ppm)

13C NMR (100 MHz, CDCl3)

ROLS Tl
9E6S FL
£Z81Zl-F
c?wm.ww.\

€805

PhSE LT x
720

i

E169°LS~
866985

OLEG™901
SPLLILOL

Srlgzl
LS 1zl

IROELTL—
STHOTEL —

m_.cm..ov_.
_.m_.m_m._ov_.
6810 .NV—N
FOR0TEL

OLELELL
6TREELL M.
LLBO'GLL
LELLGLL

||

190 180 170 160 150 140 130 120 110 100 90 30 70 60 30 40 30 20 10
fl (ppm)

200



3-(2-(1-(4-fluorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3da)

'H NMR (400 MHz, CDCl)

ZOBRE
LLGS .mw

POlGE
ZEF0 Y
Sar0y
LSO
9E90%

££9L97
6Y8L 9T
80789
19€6 94
52569
969694
11869
196694
€€10°L]
0ET0°L
£6£0°L
pes0L
#590°L ]
6E80°L
9Z60°L ]
RIS
gsr1e
SLzLL]
8L51°t]
L6911
psie]
20z L]
LI1ZT 'L
Zere L]
P19 'L

k

96LEL

oz'L
WNQ._‘
80°€
S0'L
Moo”_‘
8t

oz

ooe

%oo._‘

00Z
802
6l
102

35 50 43 40 33 30 25 20 1.5 10 0.5 00
f1 (ppm)

6.0

1035 100 95 90 835 80 73 T0

10

13C NMR (100 MHz, CDCl)

FEILTT
9L6FTL
0LoLee
PELLEL
Z960'ST
060292
PLOLLT
E808'GL
9801 0E
£ELR0E
6Ll TE

ETELO¥
LERLOF

TLLY'LS —
99 _.h.,mm\.

LO00°LOL
£961°LOL M,..

POLE WLL—

Zse0zl—
PSeEFTL

GLZ6TEL—F
cmmm.mm,\\.
ILLOTFL
890LTRL

GSP6LSL
SGRE'LSL
LERE 09
GLTF 09
OLBLELL
09LeeLl

BLS6'8LL
LLLO'GLL

190 180 170 160 130 140 130 120 110 100 20 30 T0 60 30 40 30 20 10
fl (ppm)

200

S16



19F NMR (376 MHz, CDCls)
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'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(4-bromophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3fa)

'H NMR (400 MHz, CDCls)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(3-fluorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ga)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(3-chlorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ha)

'H NMR (400 MHz, CDCl)
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1,3-dimethyl-3-(2-(5-0x0-1-(o-tolyl)pyrrolidin-2-yl)ethyl)indolin-2-one (3ia)

'H NMR (400 MHz, CDCl)
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3-(2-(1-(2-fluorophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ja)

'H NMR (400 MHz, CDCl)
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3-(2-(1-(2-bromophenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ka)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(5-chloro-2-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (31a)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(2-fluoro-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ma)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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“F NMR (376 MHz, CDCl3)
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3-(2-(1-(3-fluoro-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3na)

'H NMR (400 MHz, CDCl)
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19F NMR (376 MHz, CDCls)
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3-(2-(1-(3-chloro-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (30a)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(3-bromo-4-methylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3pa)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-(2,4-dimethylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3qa)
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'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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'H NMR (400 MHz, CDCl5)

3-(2-(1-(3,5-dimethylphenyl)-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3ra)
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13C NMR (100 MHz, CDCl)
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3-(2-(1-mesityl-5-oxopyrrolidin-2-yl)ethyl)-1,3-dimethylindolin-2-one (3sa)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)

Tl L1
£550°L1A
96FE L1

0SLE L1
986861 4
L6£6 61
0022 1
06EF T2
LoLLYEY
9kl6 vt
PE66 VT~
E8FE ST

SOLS LT

06b -

ELPL9Y

PRI 08
GPRE'GS

LG 901 —

lelz'lel
Z0ss1el

1016921 —
cocs szl
$996EE1
1L86°TP1

s6t0zs1”

GRS ELL
SPSTELL
FPPSOGLL
ESETGLL

-

-10

200 180 180 170 160 150 140 130 120 110 100 a0 80 T0 60 50 40 30 20 10
1 (ppm)

210

1,3-dimethyl-3-(2-(4-methyl-5-0x0-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ta)

First diasteromer mixture

"H NMR of first diastereomer mixture of 3ta (400 MHz, CDCls)
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13C NMR of first diastereomer mixture of 3ta (100 MHz, CDCls)
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Second diasteromer mixture

"H NMR of second diastereomer mixture of 3ta (400 MHz, CDCls)

LLZLE
19€1°€

PSBLE 3
GIOR'E
EZRE
99ER'E
PESRE

g6[a P

692991
£59L°9
0L 9
Z008 9
£3589+
66589
£LLR9
856894
1620°L]
L0E0'L
£0r0 L
09104
250
£rs0'L
8ZL0°L]
L5L0'L
RrAVE
96£1°L ]
£8s1 ]
szl
g1
0Z81L

LI61%

L861L

€102°L

I81Z2°L

LOZT'L

——

Ncm_w.L

lziz
Lz

-1.0

00 03

L3 10 03

2.0

23

40 33 30

6.0 33 30 43

1 (ppm)
S35

63

.0

7.3

80

103 93 90 83

11.5

123



13C NMR of second diastereomer mixture of 3ta (400 MHz, CDCls)
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4-(2-(1,3-dimethyl-2-oxoindolin-3-yl)ethyl)-3-phenyloxazolidin-2-one (3ua)

'H NMR (400 MHz, CDCl)
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13C NMR (100 MHz, CDCl)
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13C NMR (100 MHz, CDCl)
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5-fluoro-1,3-dimethyl-3-(2-(5-0xo0-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ac)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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“F NMR (376 MHz, CDCl3)
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5-chloro-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ad)

'H NMR (400 MHz, CDCl)
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BC NMR (100 MHz, CDCl3)
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5-bromo-1,3-dimethyl-3-(2-(5-oxo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ae)

'H NMR (400 MHz, CDCl)
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BC NMR (100 MHz, CDCl3)
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Methyl 1,3-dimethyl-2-0x0-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)indoline-5-carboxylate (3af)

'H NMR (400 MHz, CDCl)
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1,3-dimethyl-3-(2-(5-0xo-1-phenylpyrrolidin-2-yl)ethyl)-5-(trifluoromethyl)indolin-2-one (3ag)

'H NMR (400 MHz, CDCl)
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BC NMR (100 MHz, CDCl3)
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19F NMR (376 MHz, CDCls)
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1,3-dimethyl-2-0x0-3-(2-(5-0x0-1-phenylpyrrolidin-2-yl)ethyl)indoline-5-carbonitrile (3ah)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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1,3,7-trimethyl-3-(2-(5-o0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3ai)

'H NMR (400 MHz, CDCl)
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13C NMR (100 MHz, CDCl)
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13C NMR (100 MHz, CDCl)
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Methyl 1,3-dimethyl-2-0x0-3-(2-(5-0xo0-1-phenylpyrrolidin-2-yl)ethyl)indoline-7-carboxylate (3ak)

'H NMR (400 MHz, CDCl)
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13C NMR (100 MHz, CDCl)
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13C NMR (100 MHz, CDCl)
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6-bromo-1,3-dimethyl-3-(2-(5-0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3al’)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)
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3-methyl-3-(2-(5-oxo0-1-phenylpyrrolidin-2-yl)ethyl)-1-phenylindolin-2-one (3am)
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'H NMR (400 MHz, CDCls)
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13C NMR (100 MHz, CDCl)
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1-benzyl-3-methyl-3-(2-(5-0xo-1-phenylpyrrolidin-2-yl)ethyl)indolin-2-one (3an)
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200

'H NMR (400 MHz, CDCls)
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13C NMR (100 MHz, CDCl)
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2-methyl-2-(2-(5-0xo0-1-phenylpyrrolidin-2-yl)ethyl)-5,6-dihydro-4 H-pyrrolo|[3,2,1-ij]quinolin-1(2 H)-one

(3ao)

'H NMR (400 MHz, CDCl5)
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13C NMR (100 MHz, CDCl)

£TEL0L
ZIR10Z
P01 2T
88STTL
TOSLTT
NERLZE
LFISET
LEPSET
REHS 9T~

18ez0s

SERDLE
GSOLLE

SLSL By
98LL By

TIBL'LS—
£989 .mm\

ZEFDGLL
Zedlall
9eqLaLL
LLITGLL
POSOLEZL
ZR01°1Z1
19L5TT1
09 TTL
9809 FE1~C

:.om.hmﬁ\

£SFT9EL
O8EF9EL
CLELLEL
PIRELEL

EERLELL
ZFIEELl M.
S9EhLLL
FPOS0RLL

10

20

30

40

50

60

T0

90 80

S53

180 180 170 160 150 140 130 120 110 100
1 (ppm)

200




