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1. General information

'H and BC NMR spectra were recorded on a Bruker AVANCE NEO 400
spectrometer (400 MHz for 'H, 101 MHz for 3C) in CDCl;. Chemical shifts (4) were
measured in ppm relative to TMS & = 0 for 'H, or to chloroform 4 = 77.0 for 3C as
internal standard. Data are reported as follows: Chemical shift, multiplicity (s =
singlet, d = doublet, t = triplet, q = quartet, m = multiplet), and Coupling constants, J,
are reported in hertz. High resolution mass spectroscopy (HRMS) data were measured
with Waters Xevo TQ-XS mass spectrometer. The starting materials were purchased
from Aldrich, Acros Organics, J&K Chemicals, or TCI and used without further
purification. Solvents were dried and purified according to the “Purification of
Laboratory Chemicals book” procedure. Column chromatography was performed on
silica gel (particle size 200-400 mesh ASTM).

2. Numberings and structures of N-aryl Acrylamides
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3. General procedures for N-aryl Acrylamides

3.1 General procedure I (S1-S10)

R1©\ EDCI-HCI, DMAP R1©\ i

n + OH . s ! CF

_— NH Fgc = N)HT 3
‘ he

e o DCM, 24 h, rt.

A two-neck round-bottom flask (100 mL) equipped with a magnetic stir-bar was
charged with 2-(trifluoromethyl)acrylic acid (1.0 equiv) and purged with nitrogen gas
using a standard schlenk line technique. Next, amine (1.5 equiv) and dry DCM (5 mL

mmol!) were sequentially added to the above flask. The corresponding reaction

mixture was cooled to -30 C using Eyela low-temperature bath. Afterward, a pre-

prepared solution of 1-Ethyl-3-(3-dimethyl aminopropyl) carbodiimide hydrochloride
(EDC-HCI, 1.5 equiv) and 4-dimethylamino pyridine (DMAP, 20 mol%) in dry DCM
(5 ml mmol-") under nitrogen was added to the above-mentioned cooled reaction
mixture dropwise for about 10-15 min. The resulting mixture was brought to room
temperature and stirred overnight. After completion of the reaction (as monitored by
TLC), the reaction mixture was washed with water (water solution extracted 2-3 times
with DCM and combined all the organic layers). The combined organic layer was
washed with 1N HCI solution, 1N NaOH solution, and brine, respectively. The final
organic solution was dried over Na,SO, and then concentrated in a rotary evaporator.
The crude product was purified by silica-column chromatography (100-200 mesh)

using a mixture of hexane and ethyl acetate as the eluent.!

3.2 The synthesis of S11.
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A two neck round bottom flask (100 mL) equipped with a magnetic stir-bar was

charged with 2-(trifluoromethyl)acrylic acid (1.0 equiv) and dry DCM (10 mL) under

a nitrogen atmosphere, and the ensuing reaction solution was cooled to 0 “C using an
3



ice bath. Afterward, a dropwise addition of freshly distilled oxalyl chloride (2.0
equiv) and 2-4 drops of dry DMF under a nitrogen atmosphere was done. The
resulting mixture was stirred at room temperature for 6-8 hours and used directly for
the next step.!

A 100 mL round bottom flask was charged with N-methyl benzamide (10 mmol),
DMAP (1 mmol), triethylamine (20 mmol) in dichloromethane (20 mL) and 2-

(trifluoromethyl)acryloyl chloride (15 mmol) was added slowly to the reaction

mixture at 0 ‘C. After that, the residue was stirred at room temperature for 4-6 h. The

reaction was completed by TLC monitoring, the organic phase was separated, dried
over MgSQO,, and concentrated under vacuum. The resulting residue was purified by
flash silica gel column chromatography (eluent: hexane/EtOAc, v/v = 10/1) to afford

the desired products with 75% yield.?
3.3 The synthesis of S12.
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To a round bottom flask were added with aniline (1.2 equiv), K,COj3 (2.0 equiv),

and MeCN (10.0 mL), then cooled to 0 °C in the ice water bath. 3-Bromo-1-propyne

was slowly added to the solution at 0 C and then the mixture was stirred at room
temperature for 7 h. The solution was concentrated under reduced pressure, and the
mixture was purified by flash column chromatography over silica gel to afford N-
(prop-2-yn-1-yl) aniline (eluent: petroleum ether/ethyl acetate, v/v = 5:1).

To a round bottom flask were added with N-(prop-2-yn-1-yl) aniline (1.0 equiv),

Et;N (2.0 equiv), and CH,Cl, (10.0 mL). Then the solution was cooled to 0 C in the

ice water bath. 2-(Trifluoromethyl)acryloyl chloride (3.0 mmol) was slowly added to

the solution at 0 “C and then the mixture was stirred at room temperature for 7 h. The

solution was concentrated under reduced pressure and purified by flash column
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chromatography over silica gel to N-phenyl-N-(prop-2-yn-1-yl) methacrylamide.?
3.4 General procedure II (S13-S17).

DCC, DMAP 0
HO_~ + RCOOH
H
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To a solution of 2-anilinoethanol (5.0 mmol) in DCM (25 mL) was added acid (1.0

equiv), DCC (2.0 equiv) and DMAP (0.5 equiv), this mixture was stirred at r.t. for 24
h. Then the obtained solution was poured into water and the aqueous layer was
extracted with DCM (25 mL). The combined organic layers were dried over Na,SOy,
filtered and concentrated under reduced pressure. The crude product was used without
further purification for the next step.* Post-drug synthesis, Watch next General
procedure 1.

3.5 The synthesis of S18.
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A mixture of indoline-2,3-dione (10 mmol) and hydroxylamine hydrochloride (10.6

mmol) in water (25 mL) was heated to reflux for 30 min. Then sodium acetate (10
mmol) was added in one portion, and the solution continued to stir for 30 min. The
mixture was cooled down to room temperature. The solid was filtered out and dried to
afford a yellow solid.”> These solid bypass purification and proceed straight to the next
step reaction.

3.6 General procedure III (S19, S20).

(0]

isopropanol
.Y "0+ se0, ProP e

RT reflux, 12h  RT
1.11 g (0.01 mol) of SeO, and 1.2 g (0.01 mol) of acetophenone were dissolved in a
mixture of 10 mL of isopropyl alcohol and 5 mL of water. The solution was refluxed
until the precipitation of metallic selenium was complete. The precipitate was
separated by decantation. To the resulting solution, after cooling, the product is

obtained. Next look at the S18 synthesis steps.



4. General procedure for the synthesis of 3-CF;-2-Oxindoles

An oven-dried 10 mL Schlenk bottle fitted with a magnetic stir-bar was charged with
1 (0.2 mmol), 2 (0.6 mmol), AgNO3 (0.04 mmol), K,S,0g (1.0 mmol), acetone (3

mL), and water (1.5 mL). Seal the mouth and line the surface with a layer of tinfoil,

and then charged with nitrogen. The reaction mixture was stirred at 60 C for 48 h.

After the reaction was completed, the residue was diluted with EtOAc, washed with
brine, dried over anhydrous Na,SO,, filtered and concentrated under vacuum. The
residue was purified by flash chromatography on silica gel to afford the desired

compound.

5. Control experiments

J<202H
0O O

. FsC TEMPO F c
~N + (4.0 equiv) 3
N” "0
! Standard conditions

1a (0.2mmol) 2d (0.6mmol) [M+H] " : 262.1828
3d, 42% Detected by HR-MS

With TEMPO: An oven-dried 10 mL shrek bottle fitted with a magnetic stir-bar
was charged with 1a (50 mg, 0.2 mmol), 2d (137 mg, 0.6 mmol), AgNO; (6.8 mg,
0.04 mmol), K;S,0g (270 mg, 1 mmol), TEMPO (125 mg, 0.8 mmol), acetone (3

mL), and water (1.5 mL). Seal the mouth and line the surface with a layer of tinfoil,

and then charged with nitrogen. The reaction mixture was stirred at 60 C for 48 h.

Finally, the target products 3d and radical-trapped product were obtained, and the
yield of 3d was reduced to 42%.



Qualitative Analysis Report
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6. Characterization Date of New Product
P
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1,6-dimethyl-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3a)
'H NMR (400 MHz, Chloroform-d) 6 7.88 — 7.85 (m, 2H), 7.58 — 7.53 (m, 1H), 7.45
—7.39 (m, 2H), 7.28 — 7.10 (m, 1H), 6.84 — 6.78 (m, 2H), 4.38 — 3.98 (q, J = 119.5,



18.1 Hz, 2H), 3.33 (d, /= 4.9 Hz, 3H), 2.33 (d, /= 39.3 Hz, 3H).

3C NMR (101 MHz, Chloroform-d) & 194.2, 167.8, 164.0, 135.5, 134.3, 133.8,
133.0, 129.9, 129.4, 129.0, 128.2, 127.2, 125.8, 53.8, 53.6 (q, J = 24.1 Hz), 41.7, 28.1.
HRMS (ESI) m/z: [M+Na]* Calcd for C;9H;sF3NO,Na: 370.1025, found 370.1026.

P

1,7-dimethyl-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3b)

'H NMR (400 MHz, Chloroform-d) & 7.77 — 7.75 (m, 2H), 7.48 — 7.45 (m, 1H), 7.36
—7.31 (m, 2H), 7.02 — 6.97 (m, 2H), 6.82 (t, J = 7.6 Hz, 1H), 3.96 (q, J = 35.5, 17.7
Hz, 2H), 3.53 (s, 3H), 2.54 (s, 3H).

13C NMR (101 MHz, Chloroform-d) & 194.0, 172.7, 143.6, 135.9, 134.1, 133.9,
128.9, 128.2,124.7,122.7, 121.7, 120.4, 53.1 (q, J = 25.5 Hz), 40.2, 30.5, 19.3.
HRMS (ESI) m/z: [M+Na]* Calcd for C;9H;sF3NO,Na: 370.1025, found 370.1024.

1,5-dimethyl-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3c)

'H NMR (400 MHz, Chloroform-d) & 7.77 — 7.74 (m, 2H), 7.45 (t, J= 7.7 Hz, 1H),
7.32 (t,J = 7.8 Hz, 2H), 7.07 (dd, J = 8.0, 1.6 Hz, 1H), 6.95 (s, 1H), 6.75 (d, J=7.9
Hz, 1H), 3.96 (q, /= 37.9, 17.9 Hz, 2H), 3.23 (s, 3H), 2.18 (s, 3H).

3C NMR (101 MHz, Chloroform-d) & 193.9, 171.8, 143.4, 135.8, 133.9, 132.4,
130.5, 128.9, 128.2, 124.6, 124.2, 108.6, 53.6 (q, J = 25.6 Hz), 40.0, 27.1, 21.3.
HRMS (ESI) m/z: [M+Na]* Calcd for C;9H;cF3NO,Na: 370.1025, found 370.1034.



P

1-methyl-3-(2-0xo0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3d)

'"H NMR (400 MHz, Chloroform-d) 6 7.71 — 7.68 (m, 2H), 7.41 — 7.37 (m, 1H), 7.28
—7.21 (m, 3H), 7.10 (d, J = 8.0 Hz, 1H), 6.88 (m, 1H), 6.80 (d, J = 8.0 Hz, 1H), 3.94
(q,J=27.0, 18.4 Hz, 2H), 3.20 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 6 193.8, 171.8, 145.6, 135.6, 133.8, 130.1,
128.7,128.0, 124.1, 123.7, 122.7, 108.8, 53.5 (q, J = 26.3 Hz), 39.8, 27.0.

HRMS (ESI) m/z: [M+H]* Calcd for CgsH5F;NO;: 334.1049, found 334.1053.
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5-fluoro-1-methyl-3-(2-oxo0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3e)
'H NMR (400 MHz, Chloroform-d) 6 7.85 — 7.83 (m, 2H), 7.58 — 7.54 (m, 1H), 7.44
—7.40 (m, 2H), 7.08 (td, J = 8.9, 2.6 Hz, 1H), 7.01 — 6.98 (m, 1H), 6.88 (dd, J = 8.5,
4.1 Hz, 1H), 4.06 (q,J=51.4, 18.3 Hz, 2H), 3.33 (s, 3H).
13C NMR (101 MHz, Chloroform-d) & 199.8, 171.7, 142.1, 136.9, 133.2, 133.1,
130.4, 128.7, 128.1, 125.6, 124.3, 108.5, 56.9 (q, J = 26.5 Hz), 38.2, 30.9, 26.7, 24.0,
23.2,21.3.

HRMS (ESI) m/z: [M+Na]* Calcd for C;gH3F4sNO,Na: 374.0775, found 374.0783.
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5-chloro-1-methyl-3-(2-0xo0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3f)
'"H NMR (400 MHz, Chloroform-d) 6 7.78 — 7.75 (m, 2H), 7.51 — 7.47 (m, 1H), 7.37
—7.35 (m, 2H), 7.29 — 7.26 (m, 1H), 7.13 (s, 1H), 6.80 (dd, J = 8.3, 1.6 Hz, 1H), 3.98
(q,J=53.7,18.3 Hz, 2H), 3.26 (s, 3H).

13C NMR (101 MHz, Chloroform-d) 6 194.0, 171.9, 146.2, 145.7, 140.6, 135.6,
135.2, 134.0, 133.9, 129.8, 128.9, 128.8, 128.2, 126.1, 123.5, 123.4, 121.6, 121.2,
54.8 (q,J=26.2 Hz), 39.9, 38.2,27.2,27.1,22.1, 19.3.

HRMS (ESI) m/z: [M+Na]* Caled for C;gH;3CIF;NO;Na: 390.0479, found 390.0489.
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5-bromo-1-methyl-3-(2-oxo-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3g)
'H NMR (400 MHz, Chloroform-d) 8 7.86 — 7.83 (m, 2H), 7.58 — 7.54 (m, 1H), 7.50
(dd, J = 8.3, 2.0 Hz, 1H), 7.45 — 7.41 (m, 2H), 7.35 (s, 1H), 6.84 (d, J = 8.3 Hz, 1H),
4.07 (q, J=52.9, 18.1 Hz, 2H), 3.33 (s, 3H).
3C NMR (101 MHz, Chloroform-d) & 193.7, 171.3, 144.9, 135.5, 134.2, 133.1,
128.9,128.2,127.0, 126.2, 115.3, 110.3, 53.8 (q, J = 26.8 Hz), 53.6, 40.1, 27.2.
HRMS (ESI) m/z: [M+H]" Calcd for C,gH4BrF;NO,: 412.0155, found 412.0147.
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5-methoxy-1-methyl-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one
(3h)

'"H NMR (400 MHz, Chloroform-d) 6 7.77 — 7.75 (m, 2H), 7.49 — 7.45 (m, 1H), 7.36
—7.32 (m, 2H), 6.82 — 6.76 (m, 3H), 3.97 (q, J = 45.3, 17.8 Hz, 2H), 3.65 (s, 3H),
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3.24 (s, 3H).

3C NMR (101 MHz, Chloroform-d) & 193.8, 171.5, 156.0, 139.3, 135.8, 134.0,
128.9, 128.2, 113.8, 112.0, 109.1, 55.9, 53.9 (q, J = 26.6 Hz), 54.1, 40.0, 27.2.

HRMS (ESI) m/z: [M+Na]* Calcd for C;9H;sF3NO3;Na: 386.0974, found 386.0982.

P

1-ethyl-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3i)

'H NMR (400 MHz, Chloroform-d) 8 7.76 — 7.74 (m, 2H), 7.47 — 7.43 (m, 1H), 7.34
—7.25 (m, 3H), 7.15 (d, J = 7.6 Hz 1H), 6.94 — 6.86 (m, 2H), 3.97 (q, J = 32.6, 17.8
Hz, 2H), 3.83 —3.76 (m, 2H), 1.28 (t, /= 7.2 Hz, 3H).

13C NMR (101 MHz, Chloroform-d) & 193.7, 171.4, 144.9, 135.9, 133.9, 130.1,
128.9, 128.2, 124.5, 124.0, 122.6, 109.0, 53.6 (q, 26.4 Hz), 39.8, 35.5, 12.2.

HRMS (ESI) m/z: [M+Na]* Calcd for C;9H;sF3NO,Na: 370.1025, found 370.1018.

(Ls
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1-ethynyl-3-(2-0xo0-2-phenylethyl)-3-(trifluoromethyl)indolin-2-one (3j)

'H NMR (400 MHz, Chloroform-d) 8 7.92 — 7.90 (m, 2H), 7.64 — 7.60 (m, 1H), 7.50
—7.45 (m, 3H), 7.32 — 7.30 (m, 1H), 7.25 (d, J = 7.8 Hz, 1H), 7.13 (td, J = 7.5, 1.0
Hz, 1H), 4.83 (dd, J=17.7, 2.6 Hz, 1H), 4.58 (dd, J=17.7, 2.5 Hz, 1H), 4.14 (q, J =
27.2,17.8 Hz, 2H), 2.39 (t, J = 2.5 Hz, 1H).

13C NMR (101 MHz, Chloroform-d) 6 193.7, 171.0, 144.0, 135.7, 134.0, 130.3,
128.9, 128.2, 124.1, 123.9, 123.2, 109.9, 76.5, 72.9, 53.8 (q, 26.7 Hz), 40.0, 30.2.

HRMS (ESI) m/z: [M+Na]* Calcd for CyoH4F;NO;Na: 380.0869, found 380.0867.
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2-(2-0x0-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-1-yl)ethyl 2-(4-
isobutylphenyl)propanoate (3k)

'H NMR (400 MHz, Chloroform-d) & 7.83 — 7.80 (m, 2H), 7.55 (t, J = 7.5 Hz, 1H),
7.43 —7.39 (m, 2H), 7.34 — 7.29 (m, 1H), 7.22 (d, J = 7.4 Hz, 1H), 7.16 — 7.13 (m,
2H), 7.06 — 6.94 (m, 4H), 4.48 — 4.29 (m, 2H), 4.18 — 3.91 (m, 4H), 3.67 — 3.61 (m,
1H), 2.42 (dd, J = 7.1, 1.8 Hz, 2H), 1.86 — 1.81 (m, 1H), 1.43 (dd, J = 7.2, 1.5 Hz,
3H), 0.89 (dd, J = 6.6, 1.8 Hz, 6H).

13C NMR (101 MHz, Chloroform-d) & 193.6, 174.8, 145.1, 145.0, 140.7, 137.6 ,
135.8, 135.7, 134.0, 130.2, 129.5, 128.9, 128.2, 127.4, 124.1, 123.9, 122.8, 109.4,
109.3,61.6, 53.5 (q,J=27.2 Hz), 45.2, 40.1, 39.5, 30.3, 22.6, 18.5.

HRMS (ESI) m/z: [M+Na]* Calcd for C3,H3,F;NOy4Na: 574.2176, found 574.2167.

O

Q)

Gl
2-(2-0x0-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-1-yl)ethyl 5-(2,5-
dimethylphenoxy)-2,2-dimethylpentanoate (31)

'"H NMR (400 MHz, Chloroform-d) & 7.84 — 7.82 (m, 2H), 7.58 — 7.53 (m, 1H), 7.44
—7.34 (m, 3H), 7.23 (d, J = 7.4 Hz, 1H), 7.07 (d, J = 7.9 Hz, 1H), 7.03 — 6.98 (m,
2H), 6.65 (d, J = 7.5 Hz 1H), 6.55 (s, 1H), 4.45 — 4.35 (m, 2H), 4.19 — 4.00 (m, 4H),
3.82 —3.79 (m, 2H), 2.30 (s, 3H), 2.16 (s, 3H), 1.72 — 1.63 (m, 4H), 1.15 (d, /=24
Hz, 6H).

13C NMR (101 MHz, Chloroform-d) 6 193.6, 178.0, 157.1, 145.1, 136.6, 135.8,

12



134.0, 130.5, 130.2, 128.9, 128.2, 124.2, 124.0, 123.7, 122.9, 120.8, 112.1, 109.4,
68.0, 61.6, 53.6 (q,J=26.3 Hz), 42.3, 40.0, 39.6, 37.1, 25.2, 21.6, 16.0.
HRMS (ESI) m/z: [M+Na]* Calcd for C34H3cF3NOsNa: 618.2438, found 618.2440.

2-(2-0x0-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-1-yl)ethyl 2-(2-
fluoro-[1,1'-biphenyl]-4-yl)propanoate (3m)

'H NMR (400 MHz, Chloroform-d) 6 7.84 — 7.80 (m, 2H), 7.57 — 7.47 (m, 3H), 7.45
—7.39 (m, 4H), 7.38 — 7.29 (m, 3H), 7.23 (d, J = 7.4 Hz, 1H), 7.09 — 6.96 (m, 4H),
4.53 —4.37 (m, 2H), 4.21 — 4.00 (m, 4H), 3.73 — 3.66 (m, 1H), 1.50 — 1.46 (m, 3H).
3C NMR (101 MHz, Chloroform-d) & 193.5, 173.9, 160.8, 158.4, 144.9, 135.5,
133.8, 130.7, 130.0, 129.0, 128.9, 128.7, 128.4, 128.0, 127.6, 123.8 (t, J = 30.4 Hz),
123.6, 122.7, 115.5, 115.2, 109.1, 61.9, 53.4 (q, J = 27.6 Hz), 45.0, 39.9, 39.3, 26.9,
18.2.

HRMS (ESI) m/z: [M+H]* Calcd for C3,H37F3NOs: 590.1949, found 590.1953.

2-(2-0x0-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-1-yl)ethyl 2-(6-

methoxynaphthalen-2-yl)propanoate (3n)
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'H NMR (400 MHz, Chloroform-d) 8 7.82 — 7.77 (m, 2H), 7.66 — 7.62 (m, 2H), 7.60
—7.58 (m, 1H), 7.57 - 7.52 (m, 2H), 7.43 — 7.37 (m, 2H), 7.35 — 7.32 (m, 1H), 7.21 —
7.07 (m, 4H), 6.96 (tt, J=7.7, 1.3 Hz, 1H), 6.87 (dd, J=9.3, 7.9 Hz, 1H), 4.51 — 4.32
(m, 2H), 4.16 — 3.97 (m, 4H), 3.91 (d, J = 2.8 Hz, 3H), 3.80 (tt, /= 7.2, 3.6 Hz, 1H),
1.52 (dd, J=17.2, 3.6 Hz, 3H).

3C NMR (101 MHz, Chloroform-d) & 193.6, 174.7, 157.8, 145.0, 135.7, 135.6,
133.9, 130.1, 129.5, 129.1, 128.9, 128.2, 127.4, 126.4, 126.3, 124.1, 123.9, 122.8,
119.1, 109.3, 105.8, 61.8, 55.5, 53.6 (q, J/ = 26.5 Hz), 45.5, 40.1, 39.6, 29.9, 18.5.
HRMS (ESI) m/z: [M+Na]* Calcd for C33HpgF3NOsNa: 598.1812, found 598.1803.

2-(2-0x0-3-(2-0x0-2-phenylethyl)-3-(trifluoromethyl)indolin-1-yl)ethyl  4-([1,1'-
biphenyl]-4-yl)-4-oxobutanoate (30)

'H NMR (400 MHz, Chloroform-d) & 8.00 — 7.98 (m, 2H), 7.84 — 7.82 (m, 2H), 7.66
—7.61 (m, 4H), 7.57 — 7.53 (m, 1H), 7.50 — 7.46 (m, 2H), 7.43 — 7.35 (m, 4H), 7.23
(d, J=7.4 Hz, 1H), 7.09 (d, J = 7.9 Hz, 1H), 7.01 (td, J = 7.6, 1.0 Hz, 1H), 4.54 —
4.41 (m, 2H), 4.21 — 4.05 (m, 4H), 3.28 (t, /= 6.8 Hz, 2H), 2.75 (t, J = 6.8 Hz, 2H).
13C NMR (101 MHz, Chloroform-d) 6 197.8, 193.7, 173.0, 146.0, 145.1, 140.1,
135.8, 135.3, 134.0, 130.3, 129.2, 128.9, 128.8, 128.4, 128.2, 127.5, 127.4, 124.2,
124.0, 122.9, 109.3, 61.4, 53.7 (q, J = 26.7 Hz), 53.5, 40.0, 39.6, 33.6, 28.5.

HRMS (ESI) m/z: [M+Na]* Calcd for C35H,sF3NOsNa: 622.1812, found 622.1821.
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O 0

2-methyl-4-(2-oxo0-2-phenylethyl)-4-(trifluoromethyl)isoquinoline-1,3(2H,4H)-
dione (3p)

'H NMR (400 MHz, Chloroform-d) 6 8.37 (dd, J = 7.6, 1.8 Hz, 1H), 7.90 — 7.88 (m,
2H), 7.60 — 7.50 (m, 3H), 7.47 — 7.38 (m, 3H), 4.59 (d, /= 18.1 Hz, 1H), 4.32 (d, J =
18.1 Hz, 1H), 3.47 (s, 3H).

3C NMR (101 MHz, Chloroform-d) & 193.7, 171.5, 160.3, 157.9, 141.8, 135.6,
134.1, 128.9, 128.2, 116.5 (d, J = 23.5 Hz), 112.3 (d, J = 25.6 Hz), 109.4, 109.36 ,
53.9(q,J=25.3 Hz), 40.0, 27.2.

HRMS (ESI) m/z: [M+Na]* Calcd for Ci9H4F;NO;Na: 384.0818, found 384.0822.

4-(2-oxo0-2-phenylethyl)-2-phenyl-4-(trifluoromethyl)-1,4-dihydroisoquinolin-
3(2H)-one (3q)

'H NMR (400 MHz, Chloroform-d) & 7.88 — 7.86 (m, 2H), 7.56 (t, J = 7.4 Hz, 1H),
7.45 —7.41 (m, 4H), 7.37 — 7.33 (m, 2H), 7.30 — 7.26 (m, 1H), 7.24 — 7.20 (m, 2H),
6.98 (td, J=7.6, 1.0 Hz, 1H), 6.75 (d, J=7.6 Hz, 1H), 5.24 (d, /= 16.0 Hz, 1H), 4.90
(d, J=15.9 Hz, 1H), 4.19 — 4.05 (m, 2H).

13C NMR (101 MHz, Chloroform-d) 6 193.8, 172.0, 144.9, 135.8, 135.6, 134.0,
130.1, 129.0, 128.9, 128.3, 127.8, 127.3, 124.2, 123.8, 122.9, 110.0, 53.8 (q, J = 26.3
Hz), 44.7, 39.9.

HRMS (ESI) m/z: [M+Na]* Calcd for C4H sF;NO,Na: 432.1182, found 432.1172.
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1-methyl-3-(2-0x0-2-(p-tolyl)ethyl)-3-(trifluoromethyl)indolin-2-one (3r)
'H NMR (400 MHz, Chloroform-d) 6 7.76 — 7.73 (m, 2H), 7.37 (td, /= 7.8, 1.2 Hz,
1H), 7.23 —7.21 (m, 3H), 7.02 (td, /= 7.6, 1.0 Hz, 1H), 6.95 (d, /= 7.8 Hz, 1H), 4.10
—3.98 (m, 2H), 3.36 (s, 3H), 2.39 (s, 3H).
13C NMR (101 MHz, Chloroform-d) 6 193.3, 171.8, 145.6, 144.8, 133.2, 130.0,
129.4,128.1, 124.2, 123.6, 122.6, 108.7, 53.5 (q, /= 27.4 Hz), 39.7, 27.0, 21.7.
HRMS (ESI) m/z: [M+Na]* Calcd for Ci9H;cF;NO,Na: 370.1025, found 370.1028.

Br
P
FsC

(L
N

\
3-(2-(4-bromophenyl)-2-oxoethyl)-1-methyl-3-(trifluoromethyl)indolin-2-one (3s)
'"H NMR (400 MHz, Chloroform-d) 6 7.72 — 7.68 (m, 2H), 7.58 — 7.55 (m, 2H), 7.39
(td, J=7.7,1.2 Hz, 1H), 7.23 (d, J= 7.4 Hz, 1H), 7.04 (td, J= 7.6, 1.0 Hz, 1H), 6.95
(d, J=7.8 Hz, 1H), 4.09 — 3.94 (m, 2H), 3.35 (s, 3H).
13C NMR (101 MHz, Chloroform-d) 6 192.9, 171.7, 145.8, 134.5, 132.2, 130.4,
129.7,129.3, 124.1, 123.8, 122.9, 108.9, 53.6 (q, J = 26.2 Hz), 39.9, 27.2.

HRMS (ESI) m/z: [M+Na]* Calcd for C3sH;3BrF3;NO,Na: 433.9974, found 433.9969.

1-methyl-3-(2-oxobutyl)-3-(trifluoromethyl)indolin-2-one (3t)
'H NMR (400 MHz, Chloroform-d) & 7.37 (t, J = 7.2 Hz, 1H), 7.21 (d, J = 7.2 Hz,

16



1H), 7.05 (t, J = 7.2 Hz, 1H), 6.90 (d, J = 7.6 Hz, 1H), 3.54 (d, J = 17.6 Hz, 1H), 3.37
(d, J=18.0 Hz, 1H), 3.30 (s, 3H), 2.37-2.47 (m, 1H), 2.23-2.33 (m, 1H), 0.90 (t, J =
7.6 Hz, 1H).

13C NMR (101 MHz, Chloroform-d) & 204.8, 171.4, 145.4, 130.0, 128.5, 125.7,
123.8,123.4,122.9, 122.6, 120.1, 53.1 (q, J = 26.3 Hz), 42.7, 35.8, 26.8, 7.2.

HRMS (ESI) m/z: [M+Na]* Calcd for Ci4H 4F3NO,Na: 308.0869, found 308.0866.

7-(1-methyl-2-0x0-3-(trifluoromethyl)indolin-3-yl)-6-oxoheptanenitrile (3u)

'H NMR (400 MHz, Chloroform-d) 8 7.37 (t, ] = 7.6 Hz, 1H), 7.21 (d, ] = 7.6 Hz,
1H), 7.05 (t, J = 7.6 Hz, 1H), 6.90 (d, J = 8.0 Hz, 1H), 3.52 (d, J = 17.6 Hz, 1H), 3.36
(d, J =18.0 Hz, 1H), 3.28 (s, 3H), 2.41-2.49 (m, 1H), 2.29-2.37 (m, 1H), 2.17-2.26
(m, 2H), 1.42—1.58 (m, 4H).

13C NMR (101 MHz, Chloroform-d) 6 203.3, 171.3, 145.2, 130.1, 128.4, 125.6,
123.6, 123.4, 122.8, 122.6, 120.0, 119.2, 108.7, 53.0 (q, J = 26.6 Hz), 43.0, 41.4, 26.8,
24.3,22.0, 16.8.

HRMS (ESI) m/z: [M+Na]* Calcd for C,7H7F3N,0O,Na: 361.1134, found 361.1138.
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8. NMR Spectra of Products

'H NMR (400 MHz, CDCls) of compound 3a
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'H NMR (400 MHz, CDCl;) of compound 3b
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'H NMR (400 MHz, CDCl3) of compound 3¢
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'H NMR (400 MHz, CDCl3) of compound 3d
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'H NMR (400 MHz, CDCl3) of compound 3e
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'H NMR (400 MHz, CDCl3) of compound 3f
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'H NMR (400 MHz, CDCls) of compound 3g
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'H NMR (400 MHz, CDCl3) of compound 3h
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'H NMR (400 MHz, CDCl;) of compound 3i
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'"H NMR (400 MHz, CDCl3) of compound 3j
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'H NMR (400 MHz, CDCl;) of compound 3k
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'H NMR (400 MHz, CDCl;) of compound 31
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'H NMR (400 MHz, CDCl;) of compound 3m
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'H NMR (400 MHz, CDCl3) of compound 3n

32

- T - T - T - ¥ - = - = © 2 2 9o @ b =
+ + + + + + + Y ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ % . T T T TTTY
5 < < < T - - = - < - e 2 2 3
Q0§ 64§ bgdggoLdidgygl S iiiiiiiidiiiiiiidgd
o 3 3 4 d N N a2 T2 eI B S 9888888888888 ¢8¢8s8s8 -
RERRRRERRRERLERERAR AR AR R R R R RN
= o fgr e T T T RS €8 Y 9 8 T .9 T
€51 . de)
vor | ] | o m.amg m.
1  — s 9°6¢ |
e . 0¥
6°€ | ces
e CSCC
€0y ] = et
e ] 8501
S0t ] =00°€ [ < eor
SOt 1 T ) o ‘
mc.vg \nu. 6ll
) — b T
e o 6 €Tt
L8'9 [ :
e T 9CY =
69 Lo Tt °
Lo v9z1
soe | © €LTE =
6oL 2 © 2143
b _e—=1 001 | _ = 78 g
i = = T€0°€ [ « ¥
1L - 7m e = e
o L i (1% £ 6 8TE 2
—— om g = m
oo | = = = a7y oE
mm.j b m.. S6CT —=
oct Lo = TSI | e”
el 5 T'0ET -
mv.hg 5 C HCCT Q
: Fw (A 6.CEF
wmh A pr ey ey 5 i
L o s'se
QMFAA o ~~ ﬂ/ g
09°L | ¢ o} et 5 .
— I
9L o1 [ 2 = wser! S :
L Lo gsel
HE == :
b pE——— H\mc.v | o N § -
vy B — o1 | ™ N 8151 — Y s
o == 50T =z g
o - = : = N °
ey S = S o~ =
L] 0Tt =) o -5
QF.F; FQ-N U T— w
. p °
6L°L] o & ZE41 2
o 4
oL S 9°¢61 -
08°L & :
8L < -
L] b s ;
o 28] b




'"H NMR (400 MHz, CDCl3) of compound 30
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'H NMR (400 MHz, CDCl;) of compound 3p
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'H NMR (400 MHz, CDCl;) of compound 3q
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'H NMR (400 MHz, CDCl3) of compound 3r
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'"H NMR (400 MHz, CDCl3) of compound 3s

.90E+12

| | 1.80E+12

Br [ 1.70E+12
O

F1.60E+12

| 1.50E+12

O o F1.40E+12
N

r1.30E+12

=~ 41
41

B2
°
=

1 7.69
 7.69
- 7.58
| 7.56

1\ 7.55
| 7.39
L 7.37
1 7.37
L 7.24
1 7.22
L 7.06
L 7.06
L 7.04
| 7.04
1 7.02
1 6.96
L6.94

_4.09

4.04

3.98

334
‘

3s I 1.20E+12
F1.10E+12
| 1.00E+12
F9.00E+11
| 8.00E+11
I 7.00E+11
| 6.00E+11
I 5.00E+11
| 4.00E+11
F3.00E+11
| 2.00E+11

r1.00E+11

( —
?—

A I 0-00E+00

F-1.00E+1-

2.0
2.0
1.01
3.02=

I
1.0,

1 2.047

T T T T T T T T T T T T T T
65 60 55 50 45 40 35 30 25 20 15| 10 05 00 -05
1 (ppm)

T
95 90 85 80 75 k

I3C NMR (101 MHz, CDCl;) of compound 3s

Fo.0oETIu

=2

3.5
—39.9
—27.2

322

=
o
=
I~

1304
129.3
5

r8.0E+10

—171.7
-145.8
[ 1345
T123.8
1229
— 108.9
| 53.7
}5

I
R

| 7.5E+10
D L 7.0E+10

Y r6.5E+10

—0 | 6.0E+10

Br\ﬁ

I = . N A
2 _XO)

r5.5E+10

w
by

r5.0E+10

r4.5E+10

r4.0E+10

r3.5E+10

r3.0E+10

r2.5E+10

r2.0E+10

r1.5E+10

r1.0E+10

‘ ‘ ~5.0E+09
| i

. A +0.0E+00

‘ --5.0E+0¢

210 ZQo (190 18H) 170 | 14 50| 140 (130]|[120| 11 EL(;')C O[| 80/ |70 O | 50/||40 | BO |2 10 o -10

37



'"H NMR (400 MHz, CDCl;) of compound 3t

38
| 2.34
1 2.32
| 2.30
| 2.28
| 2.27
[ 2.26
1 0.92

7.0E+11

7.39
7.39
7.37
1.37

CNAS
nwnweaamna
e

N e — L 6.5E+11

[ 7.35
- 7.35
7.22
7.20

|
|
|
|

~7.07

N
<
N
_

L 7.05
L 7.05
L 7.03
1 7.03

6.92

6.90
,2.46
\ 2.44
\ 2.43
L 2.42
L 2.42
| 2.40
1 0.91
L0.89

I 6.0E+11
I 5.5E+11
I 5.0E+11
F4.5E+11
| —O F4.0E+11
\ L 3.5E+11
I 3.0E+11
F2.5E+11
F2.0E+11

r1.5E+11

T 1 L 1.0E+11
1
|
) | 5.0E+10
I
[
|
&
=}
hc
T
7.5

1.011
3.02=

r-5.0E+1(

T T T T T T T T
70 65 6.0 55 50 45 40 35 3.0
1 (ppm)

95 90 85 8.0 20 15| 1.0 05 0.0 -05

I3C NMR (101 MHz, CDCl;) of compound 3t

205-+
1303
26.0
124.1
123.2
11229
10890
36.1
20 0

\27.1

" TZ3.7
)\

33.8
f 53.5
T :’l.ll
43.
7.5

r2.4E+10

[
]/
532

F2.2E+10

O

- F2.0E+10

r1.8E+10

r1.6E+10

r1.4E+10

r1.2E+10

r1.0E+10

- 8.0E+09

r6.0E+09

r4.0E+09

r2.0E+09

¥ 0.0E¥00

r-2.0E+0¢

210[|200 [190 180 70 160 50| 140|| 130| 12 1 00| 90
i (ppmi38




'H NMR (400 MHz, CDCl3) of compound 3u
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