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1. General information

Unless otherwise noted, all reactions were set up in oven-dried 4 mL vials sealed with PTFE lining caps
under argon atmosphere using glovebox or standard Schlenk techniques. Commercially available
chemicals were obtained from Energy Chemical, Aladdin, Adamas, Leyan, Meryer, Bidepharm, Acros
Organics, Aldrich Chemical Co., Alfa Aesar and TCI and used as received unless otherwise stated.
Anhydrous solvents were purchased from Energy Chemical and Adamas-beta® or processed using
JCMEYER Solvent Drying System and used without any further purification. Reactions were monitored by
thin layer chromatography (TLC) using analytic glass-silica gel plates. And the visualization of compounds
was assisted with irradiation of UV light at 254 nm or staining using phosphomolybdic acid. Flash column
chromatography was carried out on silica gel (300-400 mesh) eluting with petroleum ether/ethyl acetate.
Gas chromatography (GC) analysis was performed on an Agilent 7890B system with FID detectors and
HP-5 capillary column using nitrogen as carrier gas. Gas chromatography-mass analysis (GC-MS)
analysis was performed on an Agilent 7890B GC system with an Agilent 5977B Mass Selective Detector
(El) and HP-5 capillary column using helium as carrier gas. High-resolution mass spectra (HRMS) were
obtained with a Thermo Orbitrap Elite ESI-FTMS, and the corresponding molecular ion, such as [M+H]*
were given in m/z units. Nuclear magnetic resonance spectra, including 'H-NMR, "*C-NMR, and "°F-NMR
spectra, were obtained on Bruker 600 MHz or INM-ECZ 400 spectrometers. The spectra are calibrated to
the residual 'H and '3C signals of the solvents. The '"H-NMR chemical shifts were recorded relative to
chloroform-d or DMSO-ds as the internal reference (chloroform-d: 6 = 7.26 ppm, DMSO-des: 6 = 2.50 ppm,
3.30 ppm), and the "H-NMR data were reported as follows: chemical shift, multiplicity (s = singlet, d =
doublet, t = triplet, q = quadruplet, m = multiplet and br = broad), coupling constants (J values in Hz) and
integration. The *C NMR chemical shifts were recorded using chloroform-d as the internal reference

(chloroform-d: & = 77.00 ppm, DMSO-de: 6 = 39.52 ppm).

2. Synthesis of substrates

Procedure A'

1). H,SO4 (4 equiv), MeOH, reflux, 12 h

HO,C
2 \©\ 2). KOH (2 equiv), DMF, 80 °C, 12 h, RX (2.0 equiv) HO,C T
oy 3)-NaOH (2 equiv), MeOH/H,0 (2/1), t, 5 h o




Step 1: To a mixture of substituted p-hydroxy benzoic acid (1 equiv) in methanol (0.1 M) was added
concentrated sulfuric acid (4 equiv) and the reaction mixture was refluxed for 12 hours, cooled to room
temperature and poured into 10% aqueous solution of sodium bicarbonate. The product was extracted
using ethyl acetate, and the extract was washed with brine, dried over anhydrous sodium sulfate. The
solvent was removed under reduced pressure and the residue was used in next step without further
purification.

Step 2: To the solution of the obtained methyl 4-hydroxybenzoate (1.0 equiv) in N,N-
dimethylformaldehyde (0.1 M) was added potassium hydroxide (4 equiv), allyl halide (1.5 equiv) under
vigorous stirring. The resulted mixture was stirred for 10 hours at 80°C. After completion, the reaction
mixture was filtered and diluted with ethyl acetate, and washed with water and brine. The organic layer
was dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was
purified by flash column chromatography on silica gel (petroleum ether/ethyl acetate, v/v, 10/1) to afford
the desired product.

Step 3: The obtained product was dissolved in methanol/water (v/v, 2:1), and sodium hydroxide (2
equiv) was added. After stirring for about 5 hours at room temperature, the solvent was then evaporated
and the resulted residue was redissolved in water. The aqueous solution was acidified slowly using diluted
hydrochloric acid. After stirring for 30 minutes, the crystalline precipitate was filtered, washed with water
and dried in vacuo to give corresponding product.
4-((2-methylallyl)oxy)benzoic acid

o O)%H

White solid. "H NMR (600 MHz, Chloroform-d) & 8.09 — 8.03 (m, 2H), 6.99 — 6.94 (m, 2H), 5.10 (s, 1H),
5.02 (s, 1H), 4.51 (s, 2H), 1.84 (s, 3H). 13C NMR (151 MHz, Chloroform-d) 5 172.0, 163.4, 140.2, 132.5,
121.9, 114.6, 113.4, 72.0, 19.5. HRMS (ESI) Calcd for C11H1203 [M+H]*: 193.0859, found 193.0863.The

spectra data are consistent with the reported values?.

2-methyl-4-((2-methylallyl)oxy)benzoic acid



. Jiji%H

White solid. "H NMR (600 MHz, Chloroform-d) & 8.09 — 8.05 (m, 1H), 6.80 — 6.77 (m, 2H), 5.10 (s, 1H),
5.01 (s, 1H), 4.48 (s, 2H), 2.65 (s, 3H), 1.84 (s, 3H).3C NMR (151 MHz, Chloroform-d) 5 173.1, 162.4,
144.4,140.4, 134.2, 120.8, 118.1, 113.3, 111.9, 71.8, 22.9, 19.5. HRMS (ESI) Calcd for C12H1403 [M+H]*:

207.1015, found 207.1017.

2-fluoro-4-((2-methylallyl)oxy)benzoic acid

. J@\):OH

White solid. "H NMR (600 MHz, Chloroform-d) & 7.98 (t, J = 8.7 Hz, 1H), 6.77 (dd, J = 8.9, 2.4 Hz, 1H),
6.68 (dd, J = 12.7, 2.3 Hz, 1H), 5.09 (s, 1H), 5.03 (s, 1H), 4.49 (s, 2H), 1.83 (s, 3H)."*C NMR (151 MHz,
Chloroform-d) & 169.7 (d, J = 3.6 Hz), 164.7 (d, J = 11.7 Hz), 164.3 (d, J = 262.0 Hz), 139.7, 134.2 (d, J =
1.9 Hz), 113.8, 111.1 (d, J = 2.7 Hz), 110.0 (d, J = 9.1 Hz), 103.3 (d, J = 25.7 Hz), 72.4, 19.4."9F NMR (565
MHz, Chloroform-d) & -104.70 (dd, J = 12.6, 8.7 Hz). HRMS (ESI) Calcd for C11H11FO3 [M+H]*: 211.0765,

found 211.0769.

3-chloro-4-((2-methylallyl)oxy)benzoic acid

(@]
\H/\O
White solid. '"H NMR (600 MHz, Chloroform-d) 8 8.13 (d, J = 2.0 Hz, 1H), 7.98 (dd, J = 8.6, 2.0 Hz, 1H),
6.96 (d, J = 8.7 Hz, 1H), 5.16 (s, 1H), 5.07 — 5.04 (m, 1H), 4.59 (s, 2H), 1.86 (s, 3H). 3C NMR (151 MHz,

Chloroform-d) & 171.0, 158.7, 139.6, 132.5, 130.6, 123.3, 122.5, 113.7, 112.7, 72.7, 19.4. HRMS (ESI)

Calcd for C11H11ClO3 [M+H]*: 227.0469, found 227.0472.

4-((2-(phenoxymethyl)allyl)oxy)benzoic acid
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White solid. '"H NMR (600 MHz, Chloroform-d) & 8.07 (d, J = 8.8 Hz, 2H), 7.33 — 7.27 (m, 2H), 7.02 —
6.91 (m, 5H), 5.45 (d, J = 12.7 Hz, 2H), 4.73 (s, 2H), 4.66 (s, 2H). 3C NMR (151 MHz, Chloroform-d) &
171.9, 163.1, 158.6, 139.9, 132.5, 129.7, 122.1, 121.3, 116.5, 114.9, 114.7, 68.8, 68.6. HRMS (ESI) Calcd

for C11H11CIO3 [M+H]*: 285.1121, found 285.1125.

Procedure B3

CO,H
1). (COCI), (1.5 equiv), DMF (drops), DCM, tt, 3 h 0
i . COMe 53 EtsN (2.0 equiv), DCM, rt, 12 h L
\ 3). NaOH (2 equiv), MeOH/H,0 (viv, 1/1), 1t, 12 h R l\'?/‘l
e
H

Step 1: To a suspension of carboxylic acid (1.2 equiv) in dichloromethane (0.3 M) was added a catalytic
amount of N,N-dimethylformaldehyde (drops). At ambient temperature, oxalylchloride (1.5 equiv) was
added dropwise over a period of 0.5 hours, forming a homogenous solution. The resulting solution was
kept stirring at room temperature for 3 hours. Then, the solvent was removed under reduced pressure.

Step 2: The residue was dissolved in anhydrous dichloromethane and slowly added dropwise to a
solution of the aniline derivative (1.0 equiv) and triethylamine (2.5 equiv) solution in dichloromethane (0.25
M). The reaction mixture was kept stirring at ambient temperature and monitored by TLC. Upon completion,
the mixture was extracted with dichloromethane (50 mL*3) and the combined organic phase was washed
with ammonium chloride aqueous solution (80 mL) and brine (80 mL). The resulted solution was dried over
anhydrous sodium sulfate, then the solvent was removed under reduced pressure, and the residue was
purified by flash column chromatography on silica gel (ethyl acetate/petroleum ether) afforded the amide
product.

Step 3: To a suspension of the product from last step (1.0 equiv) in mixed solvents of methanol/water
(v/v, 1/1, 0.1 M) was added NaOH (2.0 equiv) at ambient temperature. The resulting solution was kept
stirring at room temperature for 4~12 hours until complete consumption. Then, dilute hydrochloric acid was
added to adjust the pH to 3~4. The precipitated solid was filtered and washed with water twice (If no
precipitation of solids, the volatiles was removed at reduced pressure and cooled at 0°C to obtain the solid
precipitate.). The solid was then dried at 80°C under reduced pressure for 3 hours to get the acid product.

4-(N-methylmethacrylamido)benzoic acid
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.10 (d, J = 8.6 Hz, 2H), 7.25 (d, J = 8.6 Hz, 2H), 5.12
(s, TH), 5.02 (s, 1H), 3.41 (s, 3H), 1.83 (s, 3H). 13C NMR (151 MHz, Chloroform-d) & 172.1, 170.7, 149.7,

140.8, 131.5, 127.5, 126.1, 120.6, 37.6, 20.3. HRMS (ESI) Calcd for C12H13NO3 [M+H]*: 220.0968, found

220.0965.

4-(N-methyl-2-phenylacrylamido)benzoic acid

(0]

a0

White solid. "H NMR (600 MHz, Chloroform-d) & 7.92 (d, J = 8.2 Hz, 2H), 7.26 — 7.17 (m, 5H), 7.11 (d,
J=6.7 Hz, 2H), 5.57 (s, 1H), 5.45 (s, 1H), 3.43 (s, 3H). ®C NMR (151 MHz, Chloroform-d) & 170.8, 170.6,
148.6, 145.6, 136.5, 131.1, 128.7, 128.4, 127.5, 126.5, 126.3, 118.6, 37.5. HRMS (ESI) Calcd for

C17H1sNO3 [M+H]*: 282.1124, found 282.1124.

4-(N-methylacrylamido)benzoic acid
o}
o} OH
\)J\N
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.17 (d, J = 8.2 Hz, 2H), 7.30 (d, J = 8.2 Hz, 2H), 6.43
(d, J = 16.6 Hz, 1H), 6.12 (dd, J = 16.6, 10.4 Hz, 1H), 5.61 (d, J = 10.4 Hz, 1H), 3.42 (s, 3H). '°C NMR
(151 MHz, Chloroform-d) & 170.6, 166.0, 148.2, 131.7, 128.7, 128.5, 128.4, 127.1, 37.5. HRMS (ESI)

Calcd for C11H11NO3 [M+H]*: 206.0811, found 206.0813.

(E)-4-(N,2-dimethylbut-2-enamido)benzoic acid

White solid. '"H NMR (600 MHz, Chloroform-d) 5 8.08 (d, J = 8.5 Hz, 2H), 7.21 (d, J = 8.5 Hz, 2H), 5.80



— 5.74 (m, 1H), 3.40 (s, 3H), 1.63 (s, 3H), 1.51 (d, J = 6.9 Hz, 3H). 13C NMR (151 MHz, Chloroform-d) &
173.5,170.9, 150.1, 132.4, 132.1, 131.4, 127.0, 125.9, 37.7, 14.1, 13.6. HRMS (ESI) Calcd for C1sH1sNOs

[M+H]*: 234.1124, found 234.1119.

(E)-4-(N,2-dimethylpent-2-enamido)benzoic acid
0
o dOH
\/ﬁ)’LN
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.07 (d, J = 8.5 Hz, 2H), 7.21 (d, J = 8.5 Hz, 2H), 5.62
—5.56 (m, 1H), 3.40 (s, 3H), 1.89 (q, J = 7.5 Hz, 2H), 1.66 (s, 3H), 0.73 (t, J = 7.5 Hz, 3H). '*C NMR (151
MHz, Chloroform-d) 8 173.6, 170.9, 150.3, 138.9, 131.3, 130.6, 127.0, 126.0, 37.6, 21.2, 14.2, 12.8. HRMS

(ESI) Calcd for C14H17NO3 [M+H]*: 248.1281, found 248.1274.

(E)-4-(N,2-dimethyl-3-phenylacrylamido)benzoic acid
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White solid. "H NMR (600 MHz, Chloroform-d) © 8.10 (d, J = 8.5 Hz, 2H), 7.29 (dd, J = 14.7, 8.1 Hz,
4H), 7.22 (t, J = 7.4 Hz, 1H), 7.07 (d, J = 7.5 Hz, 2H), 6.65 (s, 1H), 3.47 (s, 3H), 1.90 (d, J = 1.2 Hz, 3H).

3C NMR (151 MHz, Chloroform-d) & 173.5, 170.8, 149.9, 135.8, 134.9, 133.1, 131.5, 129.0, 128.4, 127.8,

127.2,126.0, 37.7, 16.3. HRMS (ESI) Calcd for C1gH17NO3 [M+H]*": 296.1281, found 296.1275.

(E)-4-(N,2-dimethyl-3-(p-tolyl)acrylamido)benzoic acid

o
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White solid. 'TH NMR (600 MHz, Chloroform-d) & 8.08 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H), 7.09
(d, J = 8.0 Hz, 2H), 6.98 (d, J = 8.0 Hz, 2H), 6.62 (s, 1H), 3.47 (s, 3H), 2.31 (s, 3H), 1.89 (d, J = 1.2 Hz,

3H). ¥C NMR (151 MHz, Chloroform-d) & 173.6, 170.6, 150.0, 137.8, 135.0, 133.0, 132.2, 131.5, 1291,

129.0,127.1,125.9, 37.7, 21.4, 16.4. HRMS (ESI) Calcd for C19H19NO3 [M+H]*: 310.1437, found 310.1434.



(E)-4-(3-(4-methoxyphenyl)-N,2-dimethylacrylamido)benzoic acid
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White solid. 'H NMR (600 MHz, DMSO-ds) 8 12.97 (s, 1H), 7.91 (d, J = 8.3 Hz, 2H), 7.39 (d, J = 8.3
Hz, 2H), 7.07 (d, J = 8.5 Hz, 2H), 6.88 (d, J = 8.5 Hz, 2H), 6.43 (s, 1H), 3.73 (s, 3H), 3.34 (s, 3H), 1.86 (s,
3H). 3C NMR (151 MHz, DMSO-ds) & 172.4, 166.7, 158.7, 148.9, 132.8, 130.8, 130.2, 130.2, 128.1, 128.0,

125.9, 113.9, 65.1, 37.0, 16.0. HRMS (ESI) Calcd for C1gH19NO4 [M+H]*: 326.1386, found 326.1385.

(E)-4-(N,2-dimethyl-3-(4-(methylthio)phenyl)acrylamido)benzoic acid
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White solid. "H NMR (600 MHz, Chioroform-d) & 8.09 (d, J = 8.4 Hz, 2H), 7.28 (d, J = 8.5 Hz, 2H), 7.15
(d, J = 8.4 Hz, 2H), 7.01 (d, J = 8.4 Hz, 2H), 6.60 (s, 1H), 3.46 (s, 3H), 2.45 (s, 3H), 1.91 — 1.86 (m, 3H).
13C NMR (151 MHz, Chloroform-d) 5 173.5, 170.8, 149.9, 138.6, 134.5, 132.5, 132.5, 131.5, 129.5, 127.2,

126.1, 125.9, 37.8, 16.5, 15.6. HRMS (ESI) Calcd for C19H19gNO3S [M+H]*: 342.1158, found 342.1155.

(E)-4-(3-(4-fluorophenyl)-N,2-dimethylacrylamido)benzoic acid
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White solid. 'H NMR (600 MHz, Chloroform-d) & 8.10 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.4 Hz, 2H), 7.04
(dd, J = 8.4, 5.6 Hz, 2H), 6.97 (t, J = 8.6 Hz, 2H), 6.61 (s, 1H), 3.47 (s, 3H), 1.86 (s, 3H). *C NMR (151
MHz, Chloroform-d) & 173.3, 170.68, 162.19 (d, J = 248.2 Hz), 149.9, 133.8, 133.0, 131.9 (d, J = 3.3 Hz),
131.5, 130.7 (d, J = 8.1 Hz), 127.27, 125.97, 115.47 (d, J = 21.6 Hz), 37.75, 16.29. '9F NMR (565 MHz,

Chloroform-d) & -113.35— 13.44 (m). HRMS (ESI) Calcd for C1sH1sFNOs [M+H]*: 314.1187, found 314.1180.

(E)-4-(3-(4-chlorophenyl)-N,2-dimethylacrylamido)benzoic acid
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White solid. 'H NMR (600 MHz, Chloroform-d) & 8.10 (d, J = 8.5 Hz, 2H), 7.29 (d, J = 8.5 Hz, 2H),
7.26-7.22 (m, 2H), 6.99 (d, J = 8.2 Hz, 2H), 6.58 (s, 1H), 3.47 (s, 3H), 1.86 (s, 3H). 3C NMR (151 MHz,
Chloroform-d) 8 173.1, 170.82, 170.77, 149.7, 134.2, 133.7, 133.6, 131.5, 130.3, 128.7, 127.4, 126.0, 37.7,

16.4. HRMS (ESI) Calcd for C1gH16CINO3 [M+H]*: 330.0891, found 330.0896.

(E)-4-(3-(4-bromophenyl)-N,2-dimethylacrylamido)benzoic acid
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White solid. '"H NMR (600 MHz, Chloroform-d) & 8.10 (d, J = 8.5 Hz, 2H), 7.40 (d, J = 8.4 Hz, 2H), 7.28
(d, J = 8.5 Hz, 2H), 6.92 (d, J = 8.4 Hz, 2H), 6.56 (s, 1H), 3.46 (s, 3H), 1.86 (d, J = 1.2 Hz, 3H). 3C NMR
(151 MHz, Chloroform-d) & 173.14, 170.8, 149.7, 134.6, 133.8, 133.6, 131.8, 131.6, 131.5, 131.4, 130.5,

127.5,126.0, 121.9, 37.7, 16.4. HRMS (ESI) Calcd for C1gH16BrNO3 [M+H]*: 374.0386, found 374.0390.

(E)-4-(3-(4-iodophenyl)-N,2-dimethylacrylamido)benzoic acid

0]
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White solid. 'H NMR (600 MHz, Chloroform-d) & 8.09 (d, J = 8.5 Hz, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.28
(d, J = 8.5 Hz, 2H), 6.79 (d, J = 8.3 Hz, 2H), 6.53 (s, 1H), 3.46 (s, 3H), 1.88 — 1.85 (m, 3H). 13C NMR (151
MHz, Chloroform-d) & 173.1, 170.8, 149.7, 137.6, 135.2, 133.9, 133.7, 131.5, 130.7, 127.5, 126.0, 93.6,

37.7,16.4. HRMS (ESI) Calcd for C1gH16INO3 [M+H]*: 422.0247, found 422.0249.

(E)-4-(N,2-dimethyl-3-(4-(trifluoromethyl)phenyl)acrylamido)benzoic acid



White solid. "H NMR (600 MHz, Chloroform-d) & 8.15 — 8.09 (m, 2H), 7.53 (d, J = 8.3 Hz, 2H), 7.33 —
7.28 (m, 2H), 7.15 (d, J = 8.3 Hz, 2H), 6.62 (s, 1H), 3.48 (s, 3H), 1.90 (d, J = 1.5 Hz, 3H). 13C NMR (151
MHz, Chloroform-d) & 172.8, 170.7, 149.6, 139.3, 135.3, 133.1, 131.6, 129.7 (q, J = 32.4 Hz), 129.1, 127.5,
126.0, 125.4 (q, J = 3.8 Hz), 124.08 (g, J = 272.0 Hz), 5 124.08 (q, J = 272.0 Hz), 37.7, 16.4. "9F NMR

(565 MHz, Chloroform-d) 6 -62.70. HRMS (ESI) Calcd for C19H16F3NO3 [M+H]*: 364.1155, found 364.1150.

(E)-4-(N,2-dimethyl-3-(4-nitrophenyl)acrylamido)benzoic acid
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Yellow solid. 'H NMR (600 MHz, Chloroform-d) 5 8.15 — 8.10 (m, 4H), 7.31 (d, J = 8.6 Hz, 2H), 7.19 (d,
J = 8.8 Hz, 2H), 6.63 (s, 1H), 3.48 (s, 3H), 1.91 (d, J = 1.4 Hz, 3H). '3C NMR (151 MHz, Chloroform-d) &
172.4,170.7,149.4, 147.0, 142.3, 136.9, 132.2, 131.6, 129.6, 127.8, 126.1, 123.8, 37.7, 16.6. HRMS (ESI)

Calcd for C1gH1sN20s [M+H]*: 341.1132, found 341.1132.

(E)-4-(3-(4-cyanophenyl)-N,2-dimethylacrylamido)benzoic acid

O

White solid. 'H NMR (600 MHz, Chloroform-d) 5 8.11 (d, J = 8.5 Hz, 2H), 7.57 (d, J = 8.2 Hz, 2H), 7.29
(d, J = 8.5 Hz, 2H), 7.14 (d, J = 8.2 Hz, 2H), 6.60 (s, 1H), 3.47 (s, 3H), 1.89 (s, 3H). *C NMR (151 MHz,
Chloroform-d) 5 172.4, 170.6, 149.4, 140.4, 136.3, 132.6, 132.2, 131.6, 129.5, 127.6, 126.0, 118.7, 111.3,

37.7, 16.5. HRMS (ESI) Calcd for C1gH1sN203 [M+H]*: 321.1233, found 321.1230.

(E)-4-(N,2-dimethyl-3-(4-(methylsulfonyl)phenyl)acrylamido)benzoic acid
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White solid. 'H NMR (600 MHz, Chloroform-d) & 8.1 (d, J = 8.4 Hz, 2H), 7.85 (d, J = 8.3 Hz, 2H), 7.30
(d, J = 8.5 Hz, 2H), 7.22 (d, J = 8.4 Hz, 2H), 6.61 (s, 1H), 3.47 (s, 3H), 3.03 (s, 3H), 1.92 — 1.89 (m, 3H).
13C NMR (151 MHz, Chloroform-d) 8 172.3, 170.3, 149.3, 141.2, 139.3, 136.4, 132.3, 131.5, 129.5, 127.53,

127.45, 125.9, 44.5, 37.6, 16.4. HRMS (ESI) Calcd for C19H16NOsS [M+H]*": 374.1056, found 374.1057.

(E)-4-(N,2-dimethyl-3-(o-tolyl)acrylamido)benzoic acid
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.12 (d, J = 8.5 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.15
—7.05 (m, 3H), 6.93 (d, J = 7.0 Hz, 1H), 6.56 (s, 1H), 3.48 (s, 3H), 1.85 (s, 6H). 13C NMR (151 MHz,

Chloroform-d) & 173.4, 170.7, 150.2, 136.6, 134.8, 133.8, 133.5, 131.6, 130.0, 128.6, 127.8, 127.4, 126.1,

125.6, 37.7, 19.4, 16.0. HRMS (ESI) Calcd for C19H16NOsS [M+H]*": 310.1437, found 310.1434.

(E)-4-(3-(2-chlorophenyl)-N,2-dimethylacrylamido)benzoic acid
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.11 (d, J = 8.5 Hz, 2H), 7.30 (dd, J = 22.9, 7.7 Hz,
3H), 7.20 — 7.13 (m, 2H), 7.08 (dd, J = 6.8, 2.3 Hz, 1H), 6.61 (s, 1H), 3.48 (s, 3H), 1.85 (d, J = 1.3 Hz, 3H).
13C NMR (151 MHz, Chloroform-d) & 172.9, 170.9, 149.6, 134.9, 134.1, 133.8, 131.6, 131.4, 130.2, 129.5,
129.0, 127.6, 126.5, 126.1, 37.8, 16.0. HRMS (ESI) Calcd for C1gH1CINOs [M+H]*: 330.0891, found

330.0892.

(E)-4-(3-(2-bromophenyl)-N,2-dimethylacrylamido)benzoic acid



0

0/©)‘\OH
XN
|
B

‘

White solid. "H NMR (600 MHz, Chloroform-d) & 8.11 (d, J = 8.5 Hz, 2H), 7.48 (d, J = 7.8 Hz, 1H), 7.34
(d, J = 8.5 Hz, 2H), 7.23 (t, J = 7.4 Hz, 1H), 7.08 (t, J = 7.7 Hz, 2H), 6.59 (s, 1H), 3.49 (s, 3H), 1.84 (d, J =
1.3 Hz, 3H). 13C NMR (151 MHz, Chloroform-d) 5 172.8, 170.9, 149.5, 136.0, 134.7, 133.4, 132.7, 131.7,
130.3,129.2, 127.5,127.1,126.1, 123.9, 37.8, 15.9. HRMS (ESI) Calcd for C1sH16BrNOs [M+H]*: 374.0386,

found 374.0387.

(E)-4-(3-(furan-2-yl)-N,2-dimethylacrylamido)benzoic acid

0
o /@J\OH
O AN
\ ! |
White solid. 'TH NMR (600 MHz, Chloroform-d) 6 8.07 (d, J = 8.5 Hz, 2H), 7.40 (s, 1H), 7.25 (s, 1H),
6.61 (s, 1H), 6.39 (t, J = 2.7 Hz, 1H), 6.32 (d, J = 3.4 Hz, 1H), 3.45 (s, 3H), 1.90 (s, 3H). '*C NMR (151
MHz, Chloroform-d) & 173.2, 170.7, 151.8, 149.7, 143.2, 131.6, 130.1, 127.2, 125.7, 123.7, 112.7, 111.8,

38.0, 16.8. HRMS (ESI) Calcd for C16H1sNO4 [M+H]*: 286.1073, found 286.1066.

(E)-4-(N,2-dimethyl-3-(thiophen-2-yl)acrylamido)benzoic acid

0
0 Q)J\OH
S NN
\ ! |
White solid. 'TH NMR (600 MHz, Chloroform-d) © 8.08 (d, J = 8.5 Hz, 2H), 7.28 (d, J = 8.6 Hz, 2H), 7.26
~7.24 (m, 1H), 7.13 (d, J = 2.1 Hz, 1H), 7.00 — 6.96 (m, 1H), 6.74 (s, 1H), 3.46 (s, 3H), 1.89 — 1.86 (m,
3H). 13C NMR (151 MHz, Chloroform-d) 6 173.46, 170.4, 149.9, 137.2, 131.7, 131.5, 129.6, 128.6, 127.0,

125.9, 125.6, 125.4, 37.9, 16.9. HRMS (ESI) Calcd for C16H1sNO3S [M+H]*: 302.0845, found 302.0842.

(E)-4-(N,2-dimethyl-3-(thiophen-3-yl)acrylamido)benzoic acid



White solid. "H NMR (600 MHz, DMSO-ds) & 12.99 (s, 1H), 7.90 (d, J = 8.4 Hz, 2H), 7.62 (d, J = 4.8
Hz, 1H), 7.37 (d, J = 8.5 Hz, 2H), 7.09 (d, J = 3.3 Hz, 1H), 7.07 (t, J = 3.9 Hz, 1H), 6.83 (s, 1H), 3.33 (s,
3H), 1.89 — 1.83 (m, 3H). 3C NMR (151 MHz, DMSO-ds) 5 171.8, 166.7, 148.6, 138.4, 130.3, 130.0, 129.9,
128.4,128.2, 127.5, 127.1, 125.9, 37.2, 16.6. HRMS (ESI) Calcd for C16H1sNOsS [M+H]*: 302.0845, found

302.0834.

(E)-4-(N-methyl-2-(naphthalen-2-ylmethylene)butanamido)benzoic acid

0}

o) /©)‘\OH
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White solid. '"H NMR (600 MHz, DMSO-dg) © 7.96 (d, J = 8.3 Hz, 2H), 7.84 (t, J = 7.2 Hz, 3H), 7.61 (s,
1H), 7.48 (dd, J = 6.2, 3.2 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.21 — 7.17 (m, 1H), 6.65 (s, 1H), 3.38 (s, 3H),
2.34 (q, J=7.4Hz, 2H), 1.08 (t, J = 7.5 Hz, 3H). 13C NMR (151 MHz, DMSO-ds) 6 1701.0, 167.5, 147.8,

139.3,133.1,132.7,132.3,132.1,130.2, 128.0, 127.9, 127.5, 127.3, 126.6, 126.4, 126.2, 37.3, 22.1, 12.56.

HRMS (ESI) Calcd for C23H21NO3 [M+H]*: 360.1594, found 360.1591.

(E)-4-(2-benzylidene-N-methylbutanamido)benzoic acid

0O

o /©)J\OH
XN
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White solid. '"H NMR (600 MHz, Chloroform-d) & 8.11 (d, J = 8.3 Hz, 2H), 7.35 (d, J = 8.3 Hz, 2H), 7.28
(t, J= 7.4 Hz, 2H), 7.22 (t, J = 7.3 Hz, 1H), 7.03 (d, J = 7.5 Hz, 2H), 6.59 (d, J = 5.0 Hz, 1H), 3.49 (s, 3H),
2.31(q, J= 7.5 Hz, 2H), 1.10 (t, J = 7.5 Hz, 3H). 3C NMR (151 MHz, Chloroform-d) & 172.5, 170.9, 149.6,

139.3, 135.8, 134.3, 131.4, 128.7, 128.4, 127.7, 127.5, 126.3, 37.9, 22.4, 13.0. HRMS (ESI) Calcd for

C19H19NO3 [M+H]*: 310.1437, found 310.1431.

(E)-4-(3-(4-methoxyphenyl)-N-methylacrylamido)benzoic acid



White solid. 'H NMR (600 MHz, Chloroform-d) & 8.20 (d, J = 8.4 Hz, 2H), 7.72 (d, J = 15.4 Hz, 1H),
7.37 (d, J = 8.4 Hz, 2H), 7.31 (d, J = 8.7 Hz, 2H), 6.83 (d, J = 8.7 Hz, 2H), 6.28 (d, J = 15.4 Hz, 1H), 3.80
(s, 3H), 3.48 (s, 3H). ®C NMR (151 MHz, Chloroform-d) & 170.6, 166.7, 161.2, 148.7, 142.7, 131.7, 129.7,
128.3, 127.8, 127.1, 115.9, 114.3, 55.5, 37.5. HRMS (ESI) Calcd for C1gH17NO4 [M+H]*: 312.1230, found

312.122.

3-methoxy-4-(N-methylmethacrylamido)benzoic acid

| O

o) OKJ)J\OH
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White solid. "H NMR (600 MHz, Chloroform-d) & 7.74 — 7.69 (m, 1H), 7.63 (s, 1H), 7.20 (d, J = 7.9 Hz,

1H), 4.94 (d, J = 23.1 Hz, 2H), 3.90 (s, 3H), 3.26 (s, 3H), 1.82 (s, 3H). '3C NMR (151 MHz, Chloroform-d)
0172.8,170.7,154.5, 140.2, 138.6, 129.7, 128.5, 123.3, 118.5, 113.2, 55.8, 36.7, 19.9. HRMS (ESI) Calcd

for C13H1sNO4 [M+H]*: 250.1073, found 250.1070.

3-methyl-4-(N-methylmethacrylamido)benzoic acid

o)
o jQ)J\OH
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.01 (s, 1H), 7.92 (d, J=7.7 Hz, 1H), 7.15(d, J=7.8
Hz, 1H), 5.00 (s, 1H), 4.94 (s, 1H), 3.25 (s, 3H), 2.33 (s, 3H), 1.77 (s, 3H). 3C NMR (151 MHz, Chloroform-

d) 6 172.2,170.9, 148.2, 140.1, 135.4, 133.5, 129.1, 129.0, 128.5, 119.7, 36.8, 20.3, 17.9. HRMS (ESI)

Calcd for C13H1sNO3 [M+H]*: 234.1124, found 234.1117.

2-methyl-4-(N-methylmethacrylamido)benzoic acid



(@]
YJ\N
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White solid. '"H NMR (600 MHz, Chloroform-d) 6 8.07 — 8.02 (m, 1H), 7.07 — 7.03 (m, 2H), 5.12 - 5.09
(m, 1H), 5.03 (s, 1H), 3.38 (s, 3H), 2.65 (s, 3H), 1.83 (s, 3H). 13C NMR (151 MHz, Chloroform-d) 5 172.1,

171.8, 148.6, 143.1, 140.4, 132.9, 129.2, 126.6, 123.5, 120.3, 37.6, 22.4, 20.3. HRMS (ESI) Calcd for

C13H1sNO3 [M+H]*: 234.1124, found 234.1118.

2-methoxy-4-(N-methylmethacrylamido)benzoic acid

o}
o /©\)J\OH
At
White solid. "H NMR (600 MHz, Chloroform-d) & 8.13 (dd, J = 8.3, 3.4 Hz, 1H), 6.93 (d, J = 8.4 Hz, 1H),
6.87 (d, J = 1.8 Hz, 1H), 5.16 (s, 1H), 5.08 (s, 1H), 4.05 (s, 3H), 3.40 (s, 3H), 1.86 (s, 3H). 13C NMR (151

MHz, Chloroform-d) & 171.9, 165.1, 158.7, 150.6, 140.5, 134.7, 120.3, 119.1, 115.8, 109.7, 56.9, 37.6,

20.2. HRMS (ESI) Calcd for C13H1sNO4 [M+H]*: 250.1073, found 250.1071.

4-(N-benzylmethacrylamido)benzoic acid

Oy _OH

SVl
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White solid. "H NMR (600 MHz, Chloroform-d) & 8.02 (d, J = 8.5 Hz, 2H), 7.31 — 7.27 (m, 3H), 7.23 (d,
J=6.8 Hz, 2H), 7.11 (d, J = 8.5 Hz, 2H), 5.13 (s, 1H), 5.07 (s, 1H), 5.05 (s, 2H), 1.85 (s, 3H). 13C NMR
(151 MHz, Chloroform-d) & 171.9, 170.7, 148.4, 140.4, 137.1, 131.3, 128.8, 128.3, 127.72, 127.68, 127.0,

120.7, 53.1, 20.4. HRMS (ESI) Calcd for C1gH17NO3 [M+H]*: 296.1281, found 296.1276.

Procedure C*
Br NHz 1), Pd(OAG), (5 mol%), BINAP (8 mol%), Cs,COj3 (1.4 equiv), toluene, reflux, 24 h CO,H
/©/ 2). methacryloyl chloride (3.0 equiv), Et3N (6 equiv), DCM, reflux, 36 h ©\ /©/
+
MeO,C 3). NaOH (2 equiv), MeOH/H,0 (v/v, 1/1), rt, 12 h N
O)W(




Step 1: To a solution of aryl bromide (1 equiv, **mmol, mg) in toluene (0.1 M) was added aniline (1.2
equiv), cesium carboxylate (1.4 equiv), BINAP (0.08 equiv), and Pd(OAc), (0.05 equiv) at room
temperature. The reaction mixture was allowed stirring at 120 °C for 24 h. The reaction was monitored by
TLC. After completion, the mixture was cooled to room temperature, diluted with ethyl acetate, washed
with 2M aqueous HCI, brine, and dried over anhydrous sodium sulfate. The solution was concentrated,
loaded on silica gel, and purified by silica gel chromatography (petroleum ether/ethyl acetate~5/1) to yield
a secondary amine intermediate as a pale-yellow solid (2.32 g, 82% yield).

Step 2: To a solution of the above obtained secondary amine (1 equiv) in dichloromethane (0.1 M) was
added triethylamine (6.0 equiv) and methacryloyl chloride (3 equiv). The reaction mixture was stirred and
refluxed for about 36 hours. Then, the reaction mixture was cooled to room temperature, diluted with
dichloromethane, washed with water and diluted hydrochloric acid. The organic layer was dried over
anhydrous sodium sulfate and concentrated. Then the residue was purified by silica gel chromatography
(petroleum ether/ethyl acetate~3/1) to yield an amide intermediate (white solid, 492 mg. 55% yield).

Step 3: To a suspension of the obtained product from last step (1.0 equiv) in mixed solvent of
methanol/water (v/v, 1/1, 0.1 M) was added sodium hydroxide (2.0 equiv) at ambient temperature. The
resulting solution was kept stirring at room temperature for 4~12 hours until the complete consumption.
Then, dilute hydrochloric acid was added to adjust the pH to 3~4. The precipitated solid was filtered and
washed with water twice. The solid was then dried at 80°C under vacuum for 3 hours to get the acid product
1an as white solid (245 mg, 83%).

4-(N-phenylmethacrylamido)benzoic acid

(0]

0 N @*w
4

White solid. 'H NMR (600 MHz, Chloroform-d) & 8.06 (d, J = 8.6 Hz, 2H), 7.38 (t, J = 7.8 Hz, 2H), 7.29 (t,
J=7.4Hz, 1H), 7.25 (d, J = 8.6 Hz, 2H), 7.16 (d, J = 7.9 Hz, 2H), 5.27 (s, 1H), 5.23 (s, 1H), 1.86 (s, 3H).
13C NMR (151 MHz, Chloroform-d) & 172.1, 170.9, 148.5, 143.0, 141.0, 131.2, 129.6, 127.8, 127.4, 126.7,
126.4, 122.0, 19.9. HRMS (ESI) Calcd for C17H1sNO3 [M+H]*: 282.1124, found 282.1121.

Procedure D



CO,H  NaOH (2 equiv), H,0/1,4-dioxane (v/v, 3/1) o) Q/ COH
Q/ methacryloyl chloride (1.1 equiv) \H)J\o
HO

First, an alkaline solution of sodium hydroxide (60 mmol, 2 equiv, 2.40 g,) in 50 mL of deionized water
was prepared, wherein 4-hydroxybenzoic acid (30 mmol, 1 equiv, 4.15 g) was added. To the resulted
solution, a solution of methacryloyl chloride (33 mmol, 1.1 equiv, 3.46 g) in 20 mL of anhydrous dioxane
was added dropwise under vigorous stirring within 30 min. Then, the reaction mixture was stirred at room
temperature for 5 hours. Next, the solution was acidified with hydrochloric acid (10%), whereupon a white
solid precipitated, which was filtered off, washed with hydrochloric acid (10%, 50 mL) and warm deionized
water (3x50 mL) and finally recrystallized from ethanol to yield the desired product 1h (4.21 g, 68%) as a
white solid.

4-(methacryloyloxy)benzoic acid

o)
o) /©)‘\OH
YJ\O
White solid. '"H NMR (600 MHz, Chloroform-d) 6 8.17 (d, J = 8.7 Hz, 2H), 7.26 (d, J = 8.7 Hz, 2H),
6.38 (s, 1H), 5.81 (s, 1H), 2.08 (s, 3H). *C NMR (151 MHz, Chloroform-d) 5 171.49, 165.36, 155.49,

135.65, 132.02, 128.14, 126.86, 121.97, 18.48. HRMS (ESI) Calcd for C11H1004 [M+H]*: 207.0651, found

207.0653.The spectra data are consistent with the reported values®.

Procedure ES

1). NaH (2 equiv), DMF, 0°C~rt, 12 h

CO,H
/©/002Me )\/ 2). NaOH (2 equiv), MeOH/H,0 (v/v, 1/1), tt, 12 h /©/
+ Cl \H/\N

MeHN

Methyl 4-(methylamino)benzoate (3 mmol, 1 equiv) was dissolved in a round bottom flask containing
N,N-dimethylformaldehyde. Sodium hydride (6 mmol, 2 equiv) was added at 0 °C in batches. The mixture
was allowed stirring for 20 minutes and then 3-chloro-2-methylprop-1-ene (4.5 mmol, 1.5 equiv) dissolved
in 5 mL of dichloromethane was added dropwise. The reaction mixture was kept stirring for 12 hours at
room temperature. After completion, the reaction mixture was quenched with aqueous sodium bicarbonate
solution (30 mL). The reaction mixture was extracted with diethyl ether (30 mLx3) and dried over
anhydrous magnesium sulfate. After concentration, the residue was purified by column chromatography

(petroleum ether/ethyl acetate ~ 20:1) to give the ester product (480 mg, 73%) as a colorless oil.



To a suspension of the obtained ester (1.0 equiv) in mixed methanol/water (v/v, 1/1, 0.1 M) was added
sodium hydroxide (2.0 equiv) at ambient temperature. The resulting solution was kept stirring at room
temperature for 12 hours. Then, dilute hydrochloric acid was added to adjust the pH to 3~4. The
precipitated solid was filtered and washed with water twice. The solid was then dried at 80°C under vacuum
for 3 hours to get the desired product as a white solid (390 mg, 88%).
4-(methyl(2-methylallyl)amino)benzoic acid

. J@)*OH

White solid. '"H NMR (600 MHz, Chloroform-d) & 7.95 (d, J = 9.0 Hz, 2H), 6.63 (d, J = 9.0 Hz, 2H), 4.87
(s, 1H), 4.73 (s, 1H), 3.89 (s, 2H), 3.05 (s, 3H), 1.73 (s, 3H). *C NMR (151 MHz, Chloroform-d) & 172.6,
153.3, 140.1, 132.2, 116.2, 111.1, 110.8, 58.3, 38.7, 20.1. HRMS (ESI) Calcd for C12H1sNOz [M+H]*:

206.1175, found 206.1172.

Procedure F

\ \
| K,CO3 2 eq., CH;CN
= OH
N 3-chloro-2-methylprop-1-ene 1.5 eq. = ¢
N
reflux, 12 h
3

To a suspension of 3-(3-methylpyridin-2-yl)phenol (1 mmol, 1.0 equiv) in acetonitrile (0.3 M) was added

3-chloro-2-methylprop-1-ene (1.5 mmol) and K2CO3 (2.0 mmol). The resulting solution was heated to reflux
at 75°C for 12 hours until the full consumption of material monitored by TLC. Then the reaction mixture
was cooled to room temperature and filtered through silica gel washed with EA. The combined organic
phase was concentrated under reduced pressure and purification of the crude residue by flash column
chromatography on silica gel (petroleum ether/ethyl acetate, v/v, 5/1) afforded the desired 3’ (yellow oil,
20.0 mg, 82% yield). '"H NMR (600 MHz, Chloroform-d) & 8.55 — 8.50 (m, 1H), 7.59 (ddd, J = 7.7, 1.6, 0.7
Hz, 1H), 7.42 - 7.32 (m, 1H), 7.19 (dd, J= 7.7, 4.8 Hz, 1H), 7.10 — 7.08 (m, 1H), 7.08 — 7.06 (m, 1H), 6.96
(ddd, J=8.3, 2.6, 0.9 Hz, 1H), 5.16 — 5.06 (m, 1H), 4.98 (s, 1H), 4.48 (s, 2H), 2.35 (s, 3H), 1.86 — 1.81 (m,
3H). 3C NMR (151 MHz, Chloroform-d) 6 158.7, 158.5, 146.9, 141.8, 141.0, 138.8, 131.1, 129.3, 122.3,
121.6, 115.3, 114.8, 112.8, 71.9, 20.2, 19.6. HRMS (ESI) Calcd for C2H17NO2 [M+H]*: 240.1382, found

240.1374.



3. Evaluation of reaction parameters

General procedure: in an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic
stir bar was added carboxylic acid (1), 2-bromopyridine (2), ruthenium catalyst precursor, ligand, base,
additive, solvent and 10 pL of n-dodecane as an internal standard. The reaction vail was sealed with a
PTFE lining cap, heated at given temperature and stirred for indicated time. Then, the reaction mixture
was cooled to room temperature, diluted with ethyl acetate and filtered through celite. The resulting solution

was analyzed by gas chromatography and yield was calibrated with a standard line.

3.1 Evaluation of solvents?

Table S1: the solvent effects

[Ru(p-cymene)Cl,], (3 mol%) ‘ _N SN N~

HO,C
2 \©\ Y ‘ = Phenanthroline (6 mol%) ‘
+
o * NT O Br K,COj (1.1 equiv) N Y
1 2

solvent (1 mL), 120°C, 20 h

o o
3 4
entry Solvent 3 (%) 4 (%)
1 1,4-dioxane 58 23
2 toluene 9 13
3 NMP 47 22
4? DMF 20 21

[a] reaction conditions: 1 (0.2 mmol, 1.0 equiv), 2 (0.2 mmol, 1.0 equiv), K»CO3 (0.22 mmol, 1.1 equiv), [Ru(p-
cymene)Cl,]» (0.006mmol, 3 mol%) and phenanthroline (0.012 mmol, 6 mol%) was dissolved in 1mL of solvent and

heated up at 120 °C for 20 hours. GC yield with dodecane as internal standard. [b] 10% of uncyclized 2-aryl pyridine

product was detected.

3.2 Evaluation of ligands?

Table S2: the ligand effects



[Ru(p-cymene)Cl,], (3 mol%) ‘ _N N__~

HO,C
OLY . (O i )
+
o * N Br K,CO3 (1.1 equiv) N \/T/

1,4-dioxane (1 mL), 120°C, 20 h

1 2 o o
3 4
MeQ OMe tBu tBu
7 N\ TN Me— N \7 Me ¢ N 7 N\ o
S — N7 N NI S
L1 L2 L3 L4
MeO OMe ClI Cl Ph Ph  Ph Ph
7 N\ - 72\ o 7 N\ o 7 N\ o 7\ A\
=N }\1/ =N \N/ =N }\1/ =N }\1/ =N  N=
Me Me
L5 L6 L7 L8 L9
entry ligand 3 (%) 4 (%)
1 L1 27 17
2 L2 44 23
3 L3 trace 21
4 L4 trace 24
5 L5 55 23
6 L6 ND 20
7 L7 trace 6
8 L8 54 trace
9 L9 ND ND

[a] reaction conditions: 1 (0.2 mmol, 1.0 equiv), 2 (0.2 mmol, 1.0 equiv), K»CO3 (0.22 mmol, 1.1 equiv), [Ru(p-

cymene)Cl,]» (0.006mmol, 3 mol%) and ligand (0.012 mmol, 6 mol%) was dissolved in ImL of solvent and heated up at
120 °C for 20 hours. GC yield with dodecane as internal standard. ND: not detected.

3.3 Evaluation of bases?

Table S3: the bases effects

\
HO.C [Ru(p-cymene)Cl,], (3 mol%) ‘ N N>
2 \©\ Y (Y Phenanthroline (6 mol%) = = ‘N
o * N” > Br base (1.1-2.2 equiv) BN
1,4-dioxane (1 mL), 120°C, 20 h
1 2 (0]

o
3 4

entry base 3 (%) 4 (%)

1 K2CO;s (1.1 equiv) 58 23

2 KOH (1.1 equiv) 45 21

3 K3PO4 (1.1 equiv) 30 27

4 Cs2CO3 (1.1 equiv) ND ND

5 NaOAc (2.2 equiv) 19 6

6 NaHCO; (2.2 equiv) 31 23



7 KHCO; (2.2 equiv) 37 30
KOAc (2.2 equiv) 57 18

KOAc (1.8 equiv) 58 13

10 KOAc  (1.5equiv) 57 22

1"  KOAc (1.8 equiv) 62 18

122 KOAc (1.8 equiv) 64 14
13¢¢ KOAc (1.8 equiv) 67 13

[a] reaction conditions: 1 (0.2 mmol, 1.0 equiv), 2 (0.2 mmol, 1.0 equiv), base (0.22-0.44 mmol, 1.1-2.2 equiv), [Ru(p-

cymene)Cl,]» (0.006mmol, 3 mol%) and phenanthroline (0.012 mmol, 6 mol%) was dissolved in 1mL of solvent and
heated up at 120 °C for 20 hours. GC yield with ** as internal standard. [b] with [Ru(p-cymene)Cl,], (0.006mmol, 3
mol%) and bathophenanthroline (0.012 mmol, 6 mol%); [c] with [Ru(p-cymene)Cl:]> (0.006mmol, 4 mol%) and
bathophenanthroline (0.016 mmol, 8 mol%); [d] in 2 mL of dioxane. ND:not detected.

3.4 Evaluation of concentration?

Table S4: the effects of concentration

X | A
HO,C [Ru(p-cymene)Cly], (4 mol%) ‘ _N N N__—
\©\ Y @ bathophenanthroline (8 mol%) . I
(o) * NZ Br KOAc (1.8 equiv) X Y
1,4-dioxane, 120°C, 20 h
! 2 d o
3 4
entry 1,4-dioxane 3 (%) 4 (%)
1 0.5 mL 55 19
2 1.0 mL 64 14
3 1.5mL 65 14
4 2.0 mL 67 13
5 3.0 mL 43 5

[a] reaction conditions: 1 (0.2 mmol, 1.0 equiv), 2 (0.2 mmol, 1.0 equiv), KOAc (0.36 mmol, 1.8 equiv), [Ru(p-
cymene)Cl,]» (0.008mmol, 4 mol%) and phenanthroline (0.016 mmol, 8 mol%) was dissolved in 1mL of solvent and

heated up at 120 °C for 20 hours. GC yield with dodecane as internal standard.

3.5 Evaluations of additives?

Table S5: the influence of additives

[Ru(p-cymene)Cl;], (4 mol%) ‘ _N N
bathophenanthroline (8 mol%)

KOACc (1.8 equiv)

additives (5-20 mol%) (0] oj[/

1,4-dioxane (2 mL), 120°C, 20 h



entry additive 3 (%) 4 (%)

1 none none 67 13
2 Znl, 20 mol% 65 trace
3 Znl, 10 mol% 69 trace
4 Znl, 5 mol% 71 trace
5t Znl, 20 mol% 67 trace
6 PivOH 20 mol% 61 8
7 MesCOH 20 mol% 57 7

[a] reaction conditions: 1 (0.2 mmol, 1.0 equiv), 2 (0.2 mmol, 1.0 equiv), KOAc (0.36 mmol, 1.8 equiv), [Ru(p-
cymene)Cl,]> (0.008mmol, 4 mol%) and phenanthroline (0.016 mmol, 8 mol%) was dissolved in 2 mL of solvent and
heated up at 120 °C for 20 hours. GC yield with dodecane as internal standard; ND:not detected. [b] reaction for 48

hours.
3.6 Control experiments?

Table S6: control experiments

HO,C [Ru(p-cymene)Cl,], (4 mol%) ‘ _N = N~
~ bathophenanthroline (8 mol%) |
+ Pz K o + X
o) N gr KOAc (1.8 equiv), Znl, (5 mol%) Y
2

1,4-dioxane (2 mL), 120°C, 20 h

[Ru(p-cymene)Cly], (4 mol%) ‘ _N = N~

HO,C
at op enanthroline mol7o
2 B bathophenanthroline (8 mol% N
NS
¢ (1.8 equiv), Znl, (5 mol% *
o ¥ N e KOAc (1.8 Znl, (5 mol%
1 2

1,4-dioxane (2 mL), 120°C, 20 h

o O
3 4
Ph Ph
_ _ _ L5: R=H; 3, 64%; 4, 5%
¢ W/ e ¢V R R L6: R=OMe; 3, ND; 4, ND
- 7 - \ — N7 / \_ /" \ L7:R=CI3,ND;4,ND
_ N\ /  L8:R=Ph; 3, 71%; 4, trace
L1 L2 L15 NN L10: R=Me; 3, 54%:; 4, 6%
3,30%; 4, ND 3,43%; 4,5% 3, 44%; 4, trace
Me Me
Me Me
Me / \ Me 4 N
=N N= =N N=
Me Me Me
L1 L12 L13 L14
3, ND; 4, ND 3, trace; 4, trace 3,57%; 4, 8% 3,42%; 4, trace

entry deviations 3 (%) 4 (%)



1 none 71(73) trace
2 without [Ru(p-cymene)Cl,]» N.D. N.D.
3 without KOAc N.D. N.D.
4 without ligand 8 N.D.
5 without Znl, 67 13
6 at 100°C 63 trace
7 L1 instead of L8 30 N.D.
8 L2 instead of L8 43 5

9 L1S5 instead of L8 44 trace
10 LS5 instead of L8 64 5
11 L6 instead of L8 ND ND
12 L7 instead of L8 ND ND
13 L10 instead of L8 54 6
14 L11 instead of L8 ND ND
15 L12 instead of L8 trace trace
16 L9 instead of L8 ND ND
17 L13 instead of L8 57 8
18 L14 instead of L8 42 trace
19 toluene as solvent 65 ND
20 NMP as solvent 57 ND

[a] reaction conditions: 1a (0.2 mmol, 1.0 equiv), 2a (0.2 mmol, 1.0 equiv), KOAc (0.36 mmol, 1.8 equiv), [Ru(p-
cymene)Cl,], (0.008mmol, 4 mol%), bathophenanthroline (0.016 mmol, 8 mol%) and Znl (0.01 mmol, 5 mol%) were
dissolved in 2 mL of 1,4-dioxane and heated up at 120 °C for 20 hours. GC yield with dodecane as internal standard.ND:

not detected.

3.7 Evaluation of reaction conditions with 4-(methyl(2-methylallyl)amino)benzoic acid and 22

Table S7: the solvent, base, ligand, and temperature effects

X
[Ru(p-cymene)Cl,], (3 mol%) ‘ N
N * N” “Br base (1.1-1.5 equiv)
‘ solvent (1 mL), T, 20 h (0]
2 N
7\
O, O
MeO OMe Ph Ph
7 N 7 N_( - -
) ) a2e 2w
NN =N N =N N =N N
L5 L6 L8 L10
MeO OMe tBu tBu
Iy wed S ywe &N I N)
—N N =N N =N N —N N
L1 L2 L3 L4

entry ‘ ligand ‘ base ‘ Solvent ‘ temperature ‘ addtives ‘ 7




mol% equiv I mL °C 10 mol% %
1 L8 6 K>CO; 1.1 | 1,4-dioxane 120 - 90
2 L8 6 | KoCO; 1.1 | toluene 120 -- 72
3 L8 6 | KxCO; 1.1 | NMP 120 -- 45
4 L8 6 | KxCO; 1.1 | DMF 120 -- 26
5 L8 6 K,CO; 1.5 | 1,4-dioxane 120 - 93
6 L8 6 K>CO; 1.5 | 1,4-dioxane 100 - 92
7 L8 6 KOAc 1.5 | 1,4-dioxane 100 - 90
8 L8 6 KOH 1.5 | 1,4-dioxane 100 - 83
9 L5 6 K>CO; 1.5 | 1,4-dioxane 100 - 48
10 L6 6 K>CO; 1.5 | 1,4-dioxane 100 - 13
11 L10 6 | K,COs 1.5 | 1,4-dioxane 100 -- 0
12 L1 6 K>CO; 1.5 | 1,4-dioxane 100 - 90
13 L2 6 K>CO; 1.5 | 1,4-dioxane 100 - 68
14 L3 6 K>CO; 1.5 | 1,4-dioxane 100 - 5
15 L4 6 K>CO; 1.5 | 1,4-dioxane 100 - 68
16 L1 6 KOAc 1.5 | 1,4-dioxane 100 - 90
17 L8 6 KOAc 1.5 | 1,4-dioxane 80 - 87
18 L8 6 K>CO; 1.5 | 1,4-dioxane 80 - 15
19 L1 6 KOAc 1.5 | 1,4-dioxane 80 - 84
20 L1 6 K>CO; 1.5 | 1,4-dioxane 80 - 20
21 L8 6 KOAc 1.5 | 1,4-dioxane 80 Znl, 82
22b L1 6 | KOAc 1.5 | 1,4-dioxane 100 - 0
23 -- -- KOAc 1.5 | 1,4-dioxane 100 -- 0
24 L5 6 -- -- | 1,4-dioxane 100 -- 0

[a] reaction conditions: 4-(methyl(2-methylallyl)amino)benzoic acid (0.2 mmol, 1.0 equiv), 2 (0.2 mmol, 1.0 equiv), base
(1.1-1.5 equiv), [Ru(p-cymene)Cl,], (0.006mmol, 3 mol%) and ligand (0.012 mmol, 6 mol%) was dissolved in 1mL of
solvent and heated up at 120 °C for 20 hours. GC yield with dodecane as internal standard. [b] without [Ru(p-

cymene)Cla],.

4. Scaleup reaction and derivatization

4.1 Scaleup reaction with 4-(methyl(2-methylallyl)amino)benzoic acid and 2-bromopyridine

\ N [Ru(p-cymene)Cl,], (4 mol%) _N
NOCOZH \ Bathophenanthroline (8 mol%)
H + Q\‘ KOAc 1.8 eq., Znl, 5 mol%
o Br 1,4-dioxane 40 mL, 150 °C, 20 h o

4 mmol 4 mmol \

43 (735 mg, 74%)

In an argon-filled glove box, to an oven-dried 150 mL tube equipped with a magnetic stir bar was added

4-(N-methylmethacrylamido)benzoic acid (4 mmol, 880 mg), 2-bromopyridine (4 mmol, 628 mg), [Ru(p-



cymene)Cl2]z (0.16 mmol, 98 mg), bathophenanthroline (0.32 mmol, 108 mg), KOAc (7.2 mmol, 700 mg),
Znlz (0.2 mmol, 64 mg) and 1,4-dioxane (40 mL). The reaction vail was sealed with a PTFE lining cap,
transferred outside of glovebox, heated up to 150°C and stirred for 20 hours. Then, the reaction mixture
was cooled to room temperature, diluted with ethyl acetate and filtered through celite, concentrated under
reduced pressure. The residue was purified by flash column chromatography on silica gel using petroleum
ether/ethyl acetate (v/v, 10/1~5/1) to give the desired product 43 as a pale brown solid (735 mg, 74%).

X

[Ru(p-cymene)Cl,], 4 mol% | _N
:/ O@COZH /Q Bathophenanthroline (8 mol%)

KOAc (1.8 equiv), Znl, 5 mol%

1,4-dioxane (20 mL), 120 °C, 20 h
0)

2.0 mmol 2.0 mmol 3 (305 mg, 64% vyield)

In an argon-filled glove box, to an oven-dried 75 mL tube equipped with a magnetic stir bar was added4-
((2-methylallyl)oxy)benzoic acid, 2-bromo-3-methyl-pyridine (2 mmol, 344 mg), [Ru(p-cymene)Cl2]» (0.08
mmol, 49 mg), bathophenanthroline (0.16 mmol, 54 mg), KOAc (3.6 mmol, 350 mg), Znl2 (0.1 mmol, 32
mg) and 1,4-dioxane (20 mL). The reaction vail was sealed with a PTFE lining cap, transferred outside of
glovebox, heated up to 120°C and stirred for 20 hours. Then, the reaction mixture was cooled to room
temperature, diluted with ethyl acetate and filtered through celite, concentrated under reduced pressure.
The residue was purified by flash column chromatography on silica gel using petroleum ether/ethyl acetate

(v/v, 10/1~5/1) to give the desired product 3 as a pale brown oil (305 mg, 64% yield).

X
\ /Q [Ru(p-cymene)Cl,], 4 mol% | _N
NOCQZH Bathophenanthroline (8 mol%)
>—<\ KOAc (1.8 equiv), Znl, 5 mol%
o 1,4-dioxane 20 mL, 120 °C, 20 h N ©
\
2.0 mmol 2.0 mmol 7 (510 mg, 96% yield)

In an argon-filled glove box, to an oven-dried 75 mL tube equipped with a magnetic stir bar was added
4-(N-methylmethacrylamido)benzoic acid (2 mmol), 2-bromo-3-methyl-pyridine (2 mmol, 344 mg), [Ru(p-
cymene)Clz]2 (0.08 mmol, 49 mg), bathophenanthroline (0.16 mmol, 54 mg), KOAc (3.6 mmol, 350 mg),
Znlz (0.1 mmol, 32 mg) and 1,4-dioxane (20 mL). The reaction vail was sealed with a PTFE lining cap,
transferred outside of glovebox, heated up to 120°C and stirred for 20 hours. Then, the reaction mixture
was cooled to room temperature, diluted with ethyl acetate and filtered through celite, concentrated under
reduced pressure. The residue was purified by flash column chromatography on silica gel using petroleum

ether/ethyl acetate (v/v, 10/1~5/1) to give the desired product 7 as a pale brown solid (510 mg, 96% yield).



4.2 Rhodium-catalyzed hydroarylation with 4 and phenylacetylene’

N
N Z [CP*RNCly], (2.5 mol%)
.
o AgSbFg (15 mol%), AcOH, 100°C, 24 h

N

43 69 (77%)

An oven-dried Schlenk tube equipped with a magnetic stirrer bar was charged sequentially with [Cp*RhCl2]2
(1.6 mg, 0.0025 mmol), AgSbFe (10.3 mg, 0.03 mmol), 43 (0.1 mmol), HOAc (1 mL), and phenylacetylene (0.15
mmol, 1.5 equiv) under argon. The mixture was then stirred at room temperature for 12 hours. Then, the mixture
was diluted with ethyl acetate (10 mL) and filtered through a short pad of silica gel. The filtrate was adsorbed
on silica gel and concentrated by rotary evaporation and purified by flash chromatography (petroleum ether/ethyl

acetate, v/v, 5/1) to yield 69 as a white solid (27.1 mg, 77%).

4.3 Rhodium-catalyzed alkenylation with 43 and styrene®

AN [Cp*RhCly]5 (2.5 mol%)
+
o ©/\ Cu(OAc),*H50 (1 equiv), DMF, 100 °C, 24 h
N
\

43 69 (91%)

To an oven-dried 4 mL vail were added pyrazole (0.1 mmol, 1 equiv), styrene (0.15 mmol, 1.5 equiv),
[(Cp*RNCl2)2] (0.0025 mmol, 1.6 mg, 2.5 mol%), Cu(OAc)z - H2O (0.1 mmol, 20 mg), and N,N-
dimethylformaldehyde (1 mL). The resulting mixture was stirred under argon at 60°C for 24 hours. Then the
reaction mixture was cooled to room temperature and extracted with diethyl ether (20 mL). The organic layer
was washed with water (10 mL*3) and dried over anhydrous sodium sulfate. Product 69 (white solid, 32.2 mg,
91% vyield) was isolated by column chromatography on silica gel, using petroleum ether/ethyl acetate (v/v, 5/1)
as eluant.

(E)-1,3,3-trimethyl-4-(pyridin-2-yl)-5-styrylindolin-2-one (69): '"H NMR (600 MHz, Chloroform-d) 6 8.78 (d, J
=43 Hz, 1H), 7.77 (td, J=7.7, 1.8 Hz, 1H), 7.70 (d, J = 8.2 Hz, 1H), 7.37 (ddd, J = 7.5, 4.9, 0.9 Hz, 1H), 7.30
(d,J=7.7Hz, 1H), 7.26 — 7.19 (m, 4H), 7.19 - 7.13 (m, 1H), 6.95 (d, J = 8.2 Hz, 1H), 6.85 (d, J = 16.1 Hz, 1H),

6.59 (d, J = 16.1 Hz, 1H), 3.27 (s, 3H), 1.14 (s, 6H). 13C NMR (151 MHz, Chloroform-d) 5 181.7, 157.0, 149.4,



142.5, 137.7, 137.2, 136.0, 133.0, 131.4, 128.7, 128.6, 127.4, 126.5, 126.4, 126.2, 125.3, 122.8, 108.5, 45.7,

26.5, 24.2. HRMS (ESI) Calcd for C24H22N20 [M+H]*: 355.1804, found 355.1795.

4.4 Ruthenium-catalyzed amidation with 4 and aryl isocyanate®

7 | =
|
NS N\‘c [Ru(p-cymene)Cl,], (5 mol%) o Ny
+ 0
/@ AgSbFg (20 mol%), 2-NO,-PhCO,H (30 mol%) \©\N

0o DCE, 50°C, 24 h H o

N N

43 \

70 (78%)

To a dry 4 mL vail were added [RuClz(p-cymene)]z (3.1 mg, 0.005 mmol, 5 mol%), AgSbFs (6.9 mg, 0.02
mmol, 20 mol%), o-nitrobenzoic acid (5.0 mg, 0.03 mmol, 30 mol%), 43 (0.1 mmol, 1 equiv), 4-MePhCNO (0.18
mmol, 1.8 equiv) and 1,2-dichloroethane (1 mL). Then the reaction mixture was stirred at 50°C for 24 hours.
After reaction, the reaction mixture was cooled to room temperature, concentrated under reduced pressure and
purified by column chromatography on silica gel, using petroleum ether/ethyl acetate (v/v, 1/1) as eluant to yield
70 as a white solid (30.0 mg, 78%).

1,3,3-trimethyl-2-oxo0-4-(pyridin-2-yl)-N-(p-tolyl)indoline-5-carboxamide  (70): 'H NMR (600 MHz,
Chloroform-d) & 8.74 (d, J = 4.6 Hz, 1H), 7.79 (d, J = 8.1 Hz, 1H), 7.77 — 7.69 (m, 1H), 7.55 (s, 1H), 7.37 (d, J
=7.7 Hz, 1H), 7.34 (dd, J = 7.4, 5.1 Hz, 1H), 7.11 (d, J = 8.2 Hz, 2H), 7.00 (dd, J = 8.2, 2.4 Hz, 3H), 3.27 (s,
3H), 2.24 (s, 3H), 1.11 (s, 6H). '3C NMR (151 MHz, Chloroform-d) & 181.5, 166.4, 156.7, 148.8, 145.0, 137.1,
135.4,134.0, 133.2, 131.3, 129.4, 129.4, 126.1, 123.6, 119.7, 108.5, 45.6, 26.6, 24.1, 20.9. HRMS (ESI) Calcd

for C24H23N203 [M+H]*: 386.186, found 386.1854.

4.5 Palladium-catalyzed arylation of 4 with diphenyliodonium hexafluorophosphate'©

Ph,I"PFg (1.5 equiv),Pd(OAc), (5 mol%)
AcOH (0.1 M), 100°C, 24 h

71 (78%)

43
Substrate 43 (0.1 mmol, 1 equiv), [Phz2l]PFes (0.15 mmol, 1.5 equiv) and Pd(OAc)2 (0.005 mmol, 5 mol%)

were combined in acetic acid (1 mL) in a 4 mL vial. The vial was sealed with a PTFE lining cap, and the reaction
mixture was stirred at 100°C for 12 hours. After reaction, the reaction mixture was filtered through a plug of

celite and concentrated under reduced pressure. The residue was dissolved in dichloromethane and extracted



with saturated aqueous sodium bicarbonate (10 mL*2) and brine (30 mL). The organic layer was dried over
anhydrous magnesium sulfate, filtered, and concentrated to afford an orange oil, which was further purified by
chromatography on silica gel with petroleum ether/ethyl acetate (v/v, 3/1) as eluant to yield 71 as a colorless oil
(25.0 mg, 78% yield).

1,3,3-trimethyl-5-phenyl-4-(pyridin-2-yl)indolin-2-one (71): '"H NMR (600 MHz, Chloroform-d) & 8.64 (d, J =
4.3 Hz,1H),7.44 (td, J=7.7,1.7 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.17 — 7.06 (m, 6H), 6.98 (d, J = 8.0 Hz, 1H),
6.89 (d, J = 7.8 Hz, 1H), 3.29 (s, 3H), 1.18 (s, 6H). '3C NMR (151 MHz, Chloroform-d) & 181.9, 157.7, 148.5,
142.5, 141.0, 137.3, 136.5, 135.5, 133.4, 130.0, 129.5, 127.8, 126.4, 126.3, 122.2, 108.1, 46.0, 26.6, 24.2.

HRMS (ESI) Calcd for C22H20N20 [M+H]*: 329.1648, found 329.1636.

4.6 Palladium-catalyzed benzylation of 4 with 2-oxo-2-phenylacetic acid!!

B S
Pd(OAc), (10 mol%), 0
PhCHO (1.5 equiv),--BuOOH (3 equiv) Ph
o MeCN, i, 24 h o
N\ N
\
43 72, 56%

In an argon-filled glovebox, to an oven-dried 4 mL vial was added 43 (0.1 mmol, 25.2 mg, 1.0 equiv),
benzaldehyde (0.15 mmol, 47.7 mg, 1.5 equiv), tert-butyl hydroperoxide (0.3 mmol, 3.0 equiv) and palladium
acetate (0.01 mmol, 2.3 mg, 0.1 equiv) and anhydrous acetonitrile (1.0 mL). Then the vessel was sealed with
PTFE lining cap and the reaction mixture was stirred for 24 hours at room temperature. After that the reaction
mixture was poured into water (20 mL) and extracted with ethyl acetate (20 mL). The organic layer was washed
with water (10 mL) and brine (10 mL), dried over anhydrous Na2SO4 and the solvent was evaporated under
reduced pressure. The crude product was purified by column chromatography using ethyl acetate/hexane as
eluent to afford the desired product 72 as a colorless oil (56%, 20.0 mg).

5-benzoyl-1,3,3-trimethyl-4-(pyridin-2-yl)indolin-2-one (72): "H NMR (600 MHz, Chloroform-d) & 8.53 (d, J =
4.8 Hz, 1H), 7.68 (d, J = 7.5 Hz, 2H), 7.59 (td, J = 7.7, 1.6 Hz, 1H), 7.51 (d, J = 8.1 Hz, 1H), 7.46 (t, J = 7.4 Hz,
1H), 7.34 (t, J = 7.7 Hz, 2H), 7.28 (d, J = 7.8 Hz, 1H), 7.16 (dd, J = 7.5, 4.9 Hz, 1H), 6.95 (d, J = 8.1 Hz, 1H),
3.30 (s, 3H), 1.19 (s, 6H). '3C NMR (151 MHz, Chloroform-d) 5 197.0, 181.9, 156.4, 148.7, 145.5, 138.6, 138.3,

135.4, 133.8, 133.8, 132.6, 130.5, 130.2, 128.1, 125.8, 122.5, 106.9, 45.7, 26.6, 24.2.



4.7 Rhodium-catalyzed cyanation of 43 with NCTS'?

N | X
_N _N
+ 18 [Cp*RhCly], (1 mol%), AgSbFg (4 mol%)
NC=N, toluene, 120°C, 24 h NC
o Ph ‘ : o
N\ NCTS N\
43 (2 equiv) 73, 84%

In an argon-filled glovebox, to an oven-dried 4 mL vial equipped with a magnetic stir bar were added 43
(0.1 mmol. 25.2 mg, 1 equiv), NCTS (0.2 mmol, 54.5 mg, 2 equiv), [Cp*RhClIz]2 (1 mol %), AgSbF4 (4 mol%)
and toluene (1 mL). The vial was sealed with a PTFE lining cap and transferred outside of glovebox. Then the
reaction mixture was stirred for 24 hours at 120°C. After reaction, the reaction mixture was cooled to room
temperature and the solvent was removed under reduced pressure. The resulted residue was purified by flash
column chromatography (EtOAc/petroleum ether, v/v, 1/2) on silica gel to give product 73 as a colorless oil
(84%, 23.2 mg).

1,3,3-trimethyl-2-oxo-4-(pyridin-2-yl)indoline-5-carbonitrile (73): '"H NMR (600 MHz, Chloroform-d) 5 8.76
(d,J=4.3Hz, 1H), 7.85 (td, = 7.7, 1.6 Hz, 1H), 7.70 (d, = 8.2 Hz, 1H), 7.42 (dd, J = 7.7, 4.6 Hz, 2H), 6.97
(d, d = 8.2 Hz, 1H), 3.27 (s, 3H), 1.18 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 181.4, 154.6, 149.6,

147.01, 141.1, 136.6, 134.0, 133.8, 125.1, 123.8, 118.2, 108.2, 106.8, 45.5, 26.7, 23.9.

5. Mechanistic investigations

5.1 Capture of intermediate

AN X
HO,C N 3 | _N | _N
\©\ Y . E:( standa;c(i) CO'ndItIOHS .
o N~ “Br min ﬁ/
1 2 (o] o)
3, 15% 3 7%

In an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic stir bar was added
carboxylic acid (1, 0.2 mmol, 1 equiv), 2-bromo-3-methylpyridine (2, 0.2 mmol, 1 equiv), [Ru(p-cymene)Clz)2
(0.008mmol, 4 mol%), bathophenanthroline (0.016 mmol, 8 mol%), Znl (0.01 mmol, 5 mol%), 10 uL of dedocane

and 2 mL of 1,4-dioxane. The vial was sealed with a PTFE linning cap, transferred outside of glovebox, and



heated up to 120 °C. After stiring for 10 minutes, the reaction was removed from heating and cooled to room
temperature. The reaction mixture was diluted with ethyl acetate, filtered through celite and analyzed by gas

chromotography, and the yields were calibrated with standard lines.

5.2 Intermediate cyclization with 3’

N [Ru(p-cymene)Cls,], (4 mol%) X
_N bathophenanthroline (8 mol%) _N
KOACc (20 mol%), Znl, (5 mol%)

j/ 1,4-dioxane (2 mL), 120°C, 20 h
(o} o}

3 3, 100%

In an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic stir bar was added 3’ (0.2
mmol, 1 equiv), [Ru(p-cymene)Clz]2 (0.008mmol, 4 mol%), bathophenanthroline (0.016 mmol, 8 mol%), Znl

(0.01 mmol, 5 mol%), 10 pL of dedocane and 2 mL of 1,4-dioxane. The vial was sealed with a PTFE linning cap,
transferred outside of glovebox, and heated up to 120 °C. After stiring for 20 hours, the reaction was removed

from heating and cooled to room temperature. The reaction mixture was diluted with ethyl acetate, filtered

through celite and analyzed by gas chromotography, and the yields were calibrated with standard lines.

5.3 Cyclization with 1

[Ru(p-cymene)Cly], (4 mol%)  MeO,C MeO,C
HO,C bathophenanthroline (8 mol%) \©\ \
o KOAc (1.8 equiv), Znl, (5 mol%) O + o]
1

1,4-dioxane (2 mL), 120°C, 20 h

. N.D. 1", 56%
then methylation

In an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic stir bar was added 1 (0.2
mmol, 1 equiv), [Ru(p-cymene)Cl2]z (0.008mmol, 4 mol%), bathophenanthroline (0.016 mmol, 8 mol%), Znl
(0.01 mmol, 5 mol%), 10 uL of dedocane and 2 mL of 1,4-dioxane. The vial was sealed with a PTFE linning cap,
transferred outside of glovebox, and heated up to 120 °C. After stiring for 20 hours, the reaction was cooled to
room temperature, dilute with ethyl acetate and analyzed by GC. Then, the solvent was removed under reduced
pressure. To the residue was added potassium carboxylate ( 2 equiv), 3 mL of acetonitrile, and methyl iodide (3
equiv). The vial was sealed and heated up to 65 °C. After stirring for 2 hours, the reaction mixture was cooled

to room temperature, the volatiles were removed under reduced pressure, and the residue was purified by flash



column chromotography with petrolum ether and ethyl acetate. Compound 1’ was obained as a colorless oil

(23.0 mg, 56%),'? and product from intramolecular cyclization was not detected.

]

O

[a)

&}
o 0 o N 0 < (=) o —
S N S N o 55
0~ ~ o 0o o 0 ——
N Y N7

3.17=
A7
207

T T T T T T T T T T
.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1

£1 (ppm)

Figure S1: H-NMR of the compound 1a’

5.4 Decarboxylative 2-pyridination with 1’,

HO,C [Ru(p-cymene)Cl,], (4 mol%)
| A bathophenanthroline (8 mol%) Y N\ = / N =
+ \
(6] N/ Br KOACc (1.8 equiv), Znl, (5 mol%) <;{7\ | fe} " <<;<>27\ | 0

qn 2 1,4-dioxane (2 mL), 120°C, 20 h

6 % 38%

In an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic stir bar was added 1” (0.2
mmol, 1 equiv), [Ru(p-cymene)Clz]2 (0.008mmol, 4 mol%), bathophenanthroline (0.016 mmol, 8 mol%), Znl
(0.01 mmol, 5 mol%), 10 pL of dedocane and 2 mL of 1,4-dioxane. The vial was sealed with a PTFE linning cap,
transferred outside of glovebox, and heated up to 120 °C. After stiring for 20 hours, the reaction was cooled to
room temperature, dilute with ethyl acetate and analyzed by GC and GCMS. A mixture of the decarboxylative
2-pyridination products were observed. Then the mixture was purified using preparative thin-layer

chromatography to yield a mixture of mono-2-pyridination products 3 (colorless oil, 3.3 mg, 6%), and a mixture



of bis-2-pyridination products 4 (reddish brown oil, 25.1 mg, 38%).

5.5 Deuterium scrambling experiments

| X
HO,C [Ru(p-cymene)Cls], (4 mol%) ~N
N bathophenanthroline (8 mol%)
o (82% D) H/D D
o N gr KOAc (1.8 equiv), Znl; (5 mol%) 100% D
D,O (5 equiv) . g (100% D)
1 2 1,4-dioxane (2 mL), 120°C, 20 h  (77% D) H/D
3-D, 68%

In an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic stir bar was added 1 (0.2
mmol, 1 equiv), 2 (0.2 mmol), [Ru(p-cymene)Clz]2 (0.008mmol, 4 mol%), bathophenanthroline (0.016 mmol, 8
mol%), KOAc (0.36 mmol, 1.8 equiv), Znlz2 (0.01 mmol, 5 mol%), D20 (1 mmol, 5 equiv) and 2 mL of 1,4-dioxane.
The vial was sealed with a PTFE linning cap, transferred outside of glovebox, and heated up to 120 °C. After
stiring for 20 hours, the reaction was cooled to room temperature, the solvent was removed under reduced
pressure, and the residue was purified by flash column chromatography on silica gel using petrolum ether/ethyl
acetate (v/v, 10/1) to give the desired product 3-D (32.6 mg, pale yellow oil, 68%), which was annalyzed by 'H-

NMR.
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Figure S2: '"H-NMR of 3-D isolated from deuterium scrambling study



7 N\

X
| N [Ru(p-cymene)Clyl, (4 mol%) l,
bathophenanthroline (8 mol%)
KOAC (1.8 equiv), Znl, (5 mol%) (73% D) H/D D (100% D)
D50 (5 equiv)
f0) 1,4-dioxane (1 mL), 120°C, 20 h (@]
3', 0.1 mmol 3-D, 77%

In an argon-filled glove box, to an oven-dried 4 mL vial equipped with a magnetic stir bar was added 3’ (0.1
mmol, 1 equiv), [Ru(p-cymene)Clz]2 (0.004mmol, 4 mol%), bathophenanthroline (0.008 mmol, 8 mol%), KOAc
(0.18 mmol, 1.8 equiv), Znl2 (0.005 mmol, 5 mol%), D20 (0.5 mmol, 5 equiv) and 1 mL of 1,4-dioxane. The vial
was sealed with a PTFE linning cap, transferred outside of glovebox, and heated up to 120 °C. After stiring for
20 hours, the reaction was cooled to room temperature, the solvent was removed under reduced pressure, and
the residue was purified by flash column chromatography on silica gel using petrolum ether/ethyl acetate (v/v,

10/1) to give the recovered 3-D’ (18.1 mg, pale yellow oil, 77%), which was annalyzed by 'H-NMR.
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Figure S3: '"H-NMR of 3a-D isolated from cyclization of 3a’ in the presence of D>O

6. Substrate Scopes

2-(3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine (3)



N

o

Colorless oil, 35.0 mg, 73% vyield. '"H NMR (600 MHz, Chloroform-d) & 8.50 — 8.45 (m, 1H), 7.57 (ddd,
J=7.7,16,0.7 Hz, 1H), 7.21 (dd, J=7.7, 4.8 Hz, 1H), 7.18 = 7.12 (m, 1H), 6.82 (dd, J = 8.0, 0.9 Hz, 1H),
6.65 (dd, J = 7.5, 0.9 Hz, 1H), 4.14 (s, 2H), 2.13 (s, 3H), 1.06 (s, 6H). *C NMR (151 MHz, Chloroform-d)
5 160.0, 158.2, 146.1,137.7,137.6, 132.9, 131.9, 128.1, 122.7, 121.5, 109.6, 84.8, 43.0, 25.9, 19.7. HRMS

(ESI) Calcd for C16H17NO [M+H]*: 240.1382, found 240.1375.

1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indoline (5)

X
_N

N
\

White solid, 30.2 mg, 60% yield. TH NMR (600 MHz, Chloroform-d) & 8.52 — 8.40 (m, 1H), 7.58 — 7.52
(m, 1H), 7.19 (dd, J = 7.7, 4.8 Hz, 1H), 7.12 (t, J = 7.7 Hz, 1H), 6.52 (d, J = 7.9 Hz, 1H), 6.45 (dd, J = 7.6,
0.7 Hz, 1H), 3.18 — 2.83 (m, 2H), 2.77 (s, 3H), 2.14 (s, 3H), 1.44 — 1.08 (m, 3H), 0.96 — 0.58 (m, 3H). 13C
NMR (151 MHz, Chloroform-d) & 159.2, 153.0, 145.8, 137.7, 136.6, 135.1, 132.0, 127.5, 122.4, 118.9,
107.3, 71.2, 41.4, 36.3, 27.7, 25.1, 19.7. HRMS (ESI) Calcd for C17HaoN2 [M+H]*: 253.1699, found

253.1693.

3,3-dimethyl-4-(3-methylpyridin-2-yl)benzofuran-2(3H)-one (6)

N
~.N

0]
0]

Colorless oil, 37.5 mg, 73% yield. "H NMR (600 MHz, Chloroform-d) & 8.53 — 8.47 (m, 1H), 7.68 — 7.58
(m, 1H), 7.33 (t, J = 7.9 Hz, 1H), 7.27 (dd, J = 7.7, 4.8 Hz, 1H), 7.16 (dd, J = 8.1, 1.0 Hz, 1H), 6.96 (dd, J
= 7.7, 1.0 Hz, 1H), 2.10 (s, 3H), 1.27 (s, 6H). *C NMR (151 MHz, Chloroform-d) & 181.3, 156.4, 152.8,
146.3, 138.3, 137.9, 132.1, 130.6, 128.5, 125.0, 123.3, 110.6, 44.0, 24.5, 19.6. HRMS (ESI) Calcd for

C16H1sNO2 [M+H]*: 254.1176, found 254.1175.



1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (7)

X
~-N

0]

N
\

Light brown solid, 44.8 mg, 84% yield. 'H NMR (600 MHz, Chloroform-d) & 8.51 — 8.47 (m, 1H), 7.58
(ddd, J=7.7, 1.6, 0.7 Hz, 1H), 7.30 (t, J = 7.8 Hz, 1H), 7.24 (dd, J = 7.7, 4.8 Hz, 1H), 6.88 (dd, J= 7.8, 0.9
Hz, 1H), 6.83 (dd, J = 7.8, 1.0 Hz, 1H), 3.24 (s, 3H), 2.07 (s, 3H), 1.12 (s, 6H). *C NMR (151 MHz,
Chloroform-d) & 181.6, 157.6, 146.2, 143.4, 137.9, 137.5, 132.3, 132.0, 127.7, 123.4, 123.0, 107.8, 45.3,

26.5, 23.5, 19.6. HRMS (ESI) Calcd for C17H1gN20 [M+H]": 267.1491, found 267.1488.

1-benzyl-3,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (8)

AN
N

(0]
N

-

Light brown solid, 61.0 mg, 89% yield."H NMR (600 MHz, Chloroform-d) & 8.57 — 8.45 (m, 1H), 7.65 —
7.58 (m, 1H), 7.36 — 7.26 (m, 6H), 7.20 (t, J= 7.8 Hz, 1H), 6.82 (dd, J= 7.7, 0.9 Hz, 1H), 6.77 (dd, J= 7.9,
0.9 Hz, 1H), 4.98 (s, 2H), 2.11 (s, 3H), 1.24 (s, 6H). '3C NMR (151 MHz, Chloroform-d) & 181.7, 157.6,
146.1, 142.4, 137.9, 137.6, 136.0, 132.2, 132.0, 128.8, 127.60, 127.59, 127.1, 123.4, 123.0, 108.9, 45.4,

43.6, 19.6. HRMS (ESI) Calcd for C23H22N20 [M+H]*: 343.1804, found 343.1799.

3,3-dimethyl-4-(3-methylpyridin-2-yl)-1-phenylindolin-2-one (9)
I

N
N

0]
N

O

Light brown oil, 63.2 mg, 96% yield. "H NMR (600 MHz, Chloroform-d) & 8.56 —8.51 (m, 1H), 7.62 (ddd,

J=7.7,1.5,0.7 Hz, 1H), 7.56 — 7.50 (m, 2H), 7.47 — 7.38 (m, 3H), 7.28 (dd, J = 7.7, 4.8 Hz, 1H), 7.23 (t,



J=7.8Hz, 1H), 6.87 (ddd, J = 7.9, 4.9, 1.0 Hz, 2H), 2.15 (s, 3H), 1.39 — 1.11 (m, 6H). 3C NMR (151 MHz,
Chloroform-d) 5 181.0, 157.7, 146.3, 143.4, 138.0, 137.9, 134.7, 132.1, 132.1, 129.7, 128.1, 127.6, 126.9,

123.9,123.1,109.2, 45.5, 23.9, 19.7. HRMS (ESI) Calcd for C22H20N20 [M+H]*: 329.1648, found 329.1645.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-phenylindolin-2-one (10)

Dark brown solid, 52.6 mg, 80% vyield."H NMR (600 MHz, Chloroform-d) & 8.38 (d, J = 4.0 Hz, 1H),
7.34 (t, J=7.8Hz,1H),7.19 (d, J=7.1 Hz, 1H), 7.09 (dd, J = 7.7, 4.8 Hz, 1H), 7.08 — 7.05 (m, 1H), 7.02
—6.96 (m, 3H), 6.81 (dd, J=7.7, 0.8 Hz, 1H), 6.68 — 6.63 (m, 2H), 3.36 (s, 3H), 1.76 (s, 3H), 1.33 (s, 3H).
13C NMR (151 MHz, Chloroform-d) & 180.8, 156.7, 145.6, 143.5, 139.5, 137.8, 137.4, 133.4, 132.6, 128.1,
128.0, 126.9, 126.4, 123.7, 122.8, 108.0, 53.3, 26.8, 21.8, 18.4. HRMS (ESI) Calcd for C22H20N20 [M+H]*:

329.1648, found 329.1641.

3-methyl-2-(3-methyl-3-(phenoxymethyl)-2,3-dihydrobenzofuran-4-yl)pyridine (11)

X

s

0
o
light yellow oil, 45.5 mg, 70% yield. '"H NMR (600 MHz, Chloroform-d) & 8.51 — 8.46 (m, 1H), 7.54 (d,
J=7.5Hz, 1H), 7.25 - 7.19 (m, 4H), 6.94 — 6.87 (m, 2H), 6.83 — 6.74 (m, 2H), 6.72 (dd, J = 7.6, 0.9 Hz,
1H), 4.72 (d, J = 8.7 Hz, 1H), 4.16 (d, J = 8.7 Hz, 1H), 4.08 — 3.68 (m, 2H), 2.13 (s, 3H), 1.12 (s, 3H). 3C
NMR (151 MHz, Chloroform-d) & 160.9, 158.9, 157.9, 146.2, 138.3, 138.0, 132.1, 129.4, 129.0, 128.9,
122.9, 121.6, 120.7, 114.4, 109.9, 80.3, 71.6, 47.5, 20.9, 19.6. HRMS (ESI) Calcd for C22H21NO, [M+H]*:

332.1645, found 332.1639.

3-(4-methoxybenzyl)-1-methyl-4-(3-methylpyridin-2-yl)indolin-2-one (12)



Light brown solid, 51.0 mg, 78% yield. 'H NMR (600 MHz, Chloroform-d) & 8.60 — 8.55 (m, 1H), 7.65
(ddd, J = 7.7, 1.6, 0.7 Hz, 1H), 7.30 — 7.24 (m, 2H), 7.02 (dd, J = 7.8, 0.9 Hz, 1H), 6.74 — 6.69 (m, 2H),
6.67 (d, J = 7.5 Hz, 1H), 6.59 — 6.53 (m, 2H), 4.02 (t, J = 4.9 Hz, 1H), 3.67 (s, 3H), 3.07 (s, 3H), 3.01 (dd,
J=13.9, 4.4 Hz, 1H), 2.34 (dd, J = 13.9, 5.5 Hz, 1H), 2.29 (s, 3H). *C NMR (151 MHz, Chloroform-d) &
177.5, 158.0, 157.1, 147.2, 145.1, 138.8, 136.9, 131.4, 130.2, 129.0, 127.9, 126.9, 123.3, 122.9, 113.2,

107.6, 55.2,47.1, 33.9, 26.2, 19.6. HRMS (ESI) Calcd for C23H22N202 [M+H]*: 359.1754, found 359.1749.

3-ethyl-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (13)

X
N

Iil (6]

Light brown oil, 52.0 mg, 93% yield. 'H NMR (600 MHz, Chloroform-d) & 8.47 (d, J = 3.9 Hz, 1H), 7.58
(d, J = 7.2 Hz, 1H), 7.31 (t, J = 7.8 Hz, 1H), 7.23 (dd, J = 7.7, 4.8 Hz, 1H), 6.92 — 6.80 (m, 2H), 3.24 (s,
3H), 2.09 (s, 3H), 1.65 (dq, J = 14.6, 7.3 Hz, 1H), 1.36 (s, 1H), 1.1 (s, 3H), 0.51 (t, J = 7.3 Hz, 3H). 3C
NMR (151 MHz, Chloroform-d) & 180.8, 157.5, 146.1, 144.3, 137.9, 137.5, 131.9, 130.4, 127.6, 123.5,
122.9,107.5, 50.5, 30.8, 26.3, 23.0, 19.4, 9.3. HRMS (ESI) Calcd for C1sH1sN20S [M+H]*: 309.1056, found

309.1052.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-propylindolin-2-one (14)

X
_N

'il O

Light brown oil, 56.0 mg, 95% yield "H NMR (600 MHz, Chloroform-d) & 8.49 —8.40 (m, 1H), 7.57 (d, J
=7.7Hz, 1H), 7.30 - 7.26 (m, 1H), 7.21 (ddd, J=7.5, 4.8, 2.8 Hz, 1H), 6.84 (dddd, J=16.6, 7.7, 2.5, 0.9
Hz, 2H), 3.21 (d, J = 2.8 Hz, 3H), 2.07 (d, J = 2.5 Hz, 3H), 1.70 — 1.48 (m, 1H), 1.28 — 1.16 (m, 1H), 1.12

(s, 3H), 0.94 — 0.79 (m, 2H), 0.68 (q, J = 5.1 Hz, 3H). 3C NMR (151 MHz, Chloroform-d) & 181.0, 157.4,



146.1, 144.1, 137.9, 137.3, 131.8, 130.7, 127.5, 123.4, 122.9, 107.5, 49.9, 39.8, 26.2, 23.6, 19.3, 18.1,

14.1. HRMS (ESI) Calcd for C19H22N20 [M+H]*: 295.1804, found 295.1802.

3-benzyl-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (15)

White solid, 63.0 mg, 85% yield. 'H NMR (600 MHz, Chloroform-d) & 8.58 (dd, J = 4.8, 1.1 Hz, 1H),
7.62 (ddd, J=7.8, 1.6, 0.7 Hz, 1H), 7.28 (dd, J = 7.7, 4.8 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H), 7.18 — 7.09 (m,
2H), 7.04 — 6.97 (m, 3H), 6.87 (dd, J = 7.8, 1.0 Hz, 1H), 6.57 — 6.52 (m, 1H), 3.27 (d, J = 12.4 Hz, 1H),
2.88 (s, 3H), 2.86 (d, J = 12.5 Hz, 1H), 2.09 (s, 3H), 1.10 (s, 3H). 3C NMR (151 MHz, Chloroform-d) &
179.9, 158.0, 146.3, 143.9, 138.0, 137.4, 137.0, 132.2, 129.9, 129.7, 127.7, 127.3, 126.3, 123.3, 123.0,

107.2, 51.5, 44.4, 25.9, 19.7. HRMS (ESI) Calcd for C23H22N20 [M+H]*: 373.1546, found 373.1543.

1,3-dimethyl-3-(4-methylbenzyl)-4-(3-methylpyridin-2-yl)indolin-2-one (16)

White solid, 59.2 mg, 85% yield. 'H NMR (600 MHz, Chloroform-d) & 8.57 (d, J = 3.8 Hz, 1H), 7.61 (d,
J=7.6Hz, 1H), 7.27 (dd, J = 7.6, 4.7 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H), 7.00 (d, J = 7.5 Hz, 2H), 6.86 (d, J
= 7.6 Hz, 1H), 6.81 (d, J = 7.8 Hz, 2H), 6.57 (d, J = 7.7 Hz, 1H), 3.21 (d, J = 12.5 Hz, 1H), 2.83 (d, J= 12.6
Hz, 1H), 2.18 (s, 3H), 2.09 (s, 3H), 1.10 (s, 3H). *C NMR (151 MHz, Chloroform-d) & 180.0, 158.0, 146.3,
144.0, 138.0, 137.4, 135.6, 133.8, 132.2, 130.1, 129.5, 128.0, 127.6, 123.3, 123.0, 107.2, 51.4, 43.9, 25.9,

21.2,20.8, 19.7. HRMS (ESI) Calcd for C24H24N20 [M+H]*: 357.1961, found 357.1965.

3-(4-methoxybenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (17)



Colorless oil, 55.2 mg, 74% yield. "H NMR (600 MHz, Chloroform-d) & 8.57 (d, J = 3.8 Hz, 1H), 7.61
(d, J = 7.2 Hz, 1H), 7.28 (dd, J = 7.7, 4.8 Hz, 1H), 7.23 (t, J = 7.8 Hz, 1H), 7.08 (d, J = 8.3 Hz, 2H), 6.86
(d, J = 7.3 Hz, 1H), 6.62 — 6.52 (m, 3H), 3.68 (s, 3H), 3.19 (d, J = 12.6 Hz, 1H), 2.91 (s, 3H), 2.80 (d, J =
12.7 Hz, 1H), 2.09 (s, 3H), 1.07 (s, 3H). 13C NMR (151 MHz, Chloroform-d) & 180.0, 158.0, 146.3, 143.9,
138.0, 137.4, 132.2, 130.7, 130.0, 129.2, 127.7, 123.3, 123.0, 112.7, 107.3, 55.2, 51.6, 43.5, 26.0, 20.5,

19.7. HRMS (ESI) Calcd for C24H24N202 [M+H]™: 373.1910, found 373.1909.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(4-(methylthio)benzyl)indolin-2-one (18)

White solid, 44.0 mg, 57% yield, "H NMR (600 MHz, Chloroform-d)  8.58 — 8.54 (m, 1H), 7.62 — 7.58
(m, 1H), 7.27 (dd, J = 7.7, 4.8 Hz, 1H), 7.22 (t, J = 7.8 Hz, 1H), 7.09 (d, J = 8.1 Hz, 2H), 6.91 (dd, J = 8.5,
1.9 Hz, 2H), 6.87 — 6.83 (m, 1H), 6.57 (d, J = 7.7 Hz, 1H), 3.22 (d, J = 12.5 Hz, 1H), 2.90 (s, 3H), 2.81 (d,
J=12.6 Hz, 1H), 2.35 (s, 3H), 2.08 (s, 3H), 1.08 (s, 3H). ®C NMR (151 MHz, Chloroform-d) & 179.8, 157.9,
146.2, 143.9, 138.0, 137.3, 135.7, 134.1, 132.2, 130.2, 129.7, 127.7, 125.8, 123.3, 123.0, 107.3, 51.4,

43.7, 25.9, 20.6, 19.6, 16.1. HRMS (ESI) Calcd for C24H24N20S [M+H]*: 389.1682, found 389.1676.

3-(4-fluorobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (19)

B

N

Cﬂ OO F
N
\

White solid, 61.2 mg, 85% yield. "H NMR (600 MHz, Chloroform-d) & 8.58 — 8.54 (m, 1H), 7.63 — 7.59
(m, 1H), 7.27 (dd, J=7.7, 4.8 Hz, 1H), 7.22 (t, J = 7.8 Hz, 1H), 7.16 (dd, J = 8.4, 5.8 Hz, 2H), 6.86 (dd, J

= 7.8, 0.9 Hz, 1H), 6.73 — 6.65 (m, 2H), 6.57 — 6.53 (m, 1H), 3.27 (d, J = 12.5 Hz, 1H), 2.89 (s, 3H), 2.82



(d, J = 12.5 Hz, 1H), 2.08 (s, 3H), 1.06 (s, 3H). *C NMR (151 MHz, Chloroform-d) 5 179.7, 161.7 (d, J =
243.6 Hz), 157.9, 146.2, 143.8, 138.0, 137.4, 132.68, 132.66, 132.2, 131.2 (d, J = 7.7 Hz), 129.6, 127.8,
123.2(d, J = 44.5 Hz), 113.9 (d, J = 20.8 Hz), 107.3, 51.45, 51.45, 43.5, 25.9, 20.2, 19.6. '9F NMR (565
MHz, Chloroform-d) & -116.98 — -117.07 (m). HRMS (ESI) Calcd for CasHz1FN2O [M+H]*: 361.1710, found

361.1705.

3-(4-chlorobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (20)

White solid, 69.0 mg, 92% yield. "H NMR (600 MHz, Chioroform-d) & 8.56 (d, J = 4.0 Hz, 1H), 7.61 (d,
J=7.6Hz, 1H), 7.28 (dd, J = 7.7, 4.8 Hz, 1H), 7.24 (d, J = 7.8 Hz, 1H), 7.13 (d, J = 8.2 Hz, 2H), 6.97 (d,
J=8.3 Hz, 2H), 6.86 (d, J = 7.7 Hz, 1H), 6.57 (d, J = 7.7 Hz, 1H), 3.27 (d, J = 12.4 Hz, 1H), 2.91 (s, 3H),
2.81(d, J = 12,5 Hz, 1H), 2.08 (s, 3H), 1.06 (s, 3H). C NMR (151 MHz, Chloroform-d) & 179.6, 157.8,
146.1, 143.7, 137.9, 137.3, 135.4, 132.12, 132.01, 131.0, 129.4, 127.8, 127.3, 123.3, 123.0, 107.3, 51.3,

43.5, 25.8, 20.3, 19.5. HRMS (ESI) Calcd for C23H21CIN20 [M+H]*: 377.1415, found 377.1411.

3-(4-bromobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (21)

Colorless solid, 68.2 mg, 81% yield."H NMR (600 MHz, Chloroform-d) & 8.60 — 8.52 (m, 1H), 7.66 —
7.56 (m, 1H), 7.28 (dd, J = 7.7, 4.8 Hz, 1H), 7.24 (t, J = 7.8 Hz, 1H), 7.12 (d, J = 8.4 Hz, 2H), 7.07 (d, J =
8.3 Hz, 2H), 6.86 (dd, J = 7.7, 0.7 Hz, 1H), 6.58 (d, J = 7.7 Hz, 1H), 3.25 (d, J = 12.4 Hz, 1H), 2.91 (s, 3H),
2.80 (d, J = 12.5 Hz, 1H), 2.09 (s, 3H), 1.06 (s, 3H). C NMR (151 MHz, Chloroform-d) & 179.7, 157.9,
146.2, 143.8, 138.1, 137.4, 136.0, 132.2, 131.5, 130.3, 129.4, 127.9, 123.4, 123.1, 120.4, 107.4, 51.3,

43.6, 26.0, 20.4, 19.6. HRMS (ESI) Calcd for C23H21BrN20 [M+H]*: 421.0910, found 421.0911.

3-(4-iodobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (22)



White solid, 87.2 mg, 93% yield."H NMR (600 MHz, Chloroform-d)  8.59 — 8.52 (m, 1H), 7.65 — 7.57
(m, 1H), 7.35 — 7.31 (m, 2H), 7.28 (dd, J = 7.7, 4.8 Hz, 1H), 7.24 (t, J = 7.8 Hz, 1H), 6.94 (d, J = 8.2 Hz,
2H), 6.86 (dd, J = 7.8, 0.8 Hz, 1H), 6.62 — 6.57 (m, 1H), 3.23 (d, J = 12.4 Hz, 1H), 2.92 (s, 3H), 2.79 (d, J
= 12.5 Hz, 1H), 2.08 (s, 3H), 1.06 (s, 3H). 3C NMR (151 MHz, Chloroform-d) 5 179.6, 157.9, 146.3, 143.8,
138.1, 137.4, 136.7, 136.4, 132.2, 131.9, 129.4, 127.9, 123.4, 123.1, 107.5, 92.1, 51.3, 43.7, 26.0, 20.5,

19.7. HRMS (ESI) Calcd for C23H21IN2O [M+H]*: 469.0771, found 469.0766.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(4-(trifluoromethyl)benzyl)indolin-2-one (23)

White solid, 68.1 mg, 83% yield 'H NMR (600 MHz, Chloroform-d) & 8.59 — 8.53 (m, 1H), 7.61 (d, J =
7.1 Hz, 1H), 7.32 — 7.26 (m, 1H), 7.27 — 7.21 (m, 2H), 7.13 (d, J = 8.3 Hz, 2H), 6.97 (d, J = 8.4 Hz, 2H),
6.86 (d, J = 7.8 Hz, 1H), 6.57 (d, J = 7.8 Hz, 1H), 3.27 (d, J = 12.5 Hz, 1H), 2.91 (s, 3H), 2.82 (d, J = 12.5
Hz, 1H), 2.09 (s, 3H), 1.06 (s, 3H). 13C NMR (151 MHz, Chloroform-d) & 179.5, 157.9, 146.3, 143.7, 141.2,
138.1, 137.5, 132.3, 130.1, 129.3, 128.5 (q, J = 32.0 Hz), 128.0, 124.5 (q, J = 271.9 Hz), 124.1 (q, J = 3.7
Hz), 123.5, 123.1, 107.4, 51.3, 44.0, 25.9, 20.5, 19.6. '9F NMR (565 MHz, Chloroform-d) & -62.33. HRMS

(ESI) Calcd for C24H21F3N20 [M+H]*: 411.1678, found 411.1667.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(4-nitrobenzyl)indolin-2-one (24)

Colorless solid, 64.7 mg, 84% yield."H NMR (600 MHz, Chloroform-d) & 8.56 (d, J = 4.3 Hz, 1H), 7.85



(d, J = 8.6 Hz, 2H), 7.63 (d, J = 7.7 Hz, 1H), 7.42 (d, J = 8.6 Hz, 2H), 7.29 (dd, J = 7.7, 4.8 Hz, 1H), 7.23
(t, J = 7.8 Hz, 1H), 6.87 (d, J = 7.8 Hz, 1H), 6.55 (d, J = 7.8 Hz, 1H), 3.45 (d, J = 12.2 Hz, 1H), 2.94 (d, J
=12.1 Hz, 1H), 2.89 (s, 3H), 2.09 (s, 3H), 1.07 (s, 3H). 3C NMR (151 MHz, Chloroform-d) & 179.2, 157.6,
146.6, 146.2, 145.1, 1435, 138.2, 137.4, 132.3, 130.7, 128. 8, 128.1, 123.7, 123.2, 122.4, 107.5, 51.3,

43.9, 25.9, 20.3, 19.6. HRMS (ESI) Calcd for C23H21N303 [M+H]*: 388.1655, found 388.1655.

4-((1,3-dimethyl-4-(3-methylpyridin-2-yl)-2-oxoindolin-3-yl)methyl)benzonitrile (25)

White solid, 64.0 mg, 87% yield. 'H NMR (600 MHz, Chioroform-d) & 8.55 (d, J = 3.8 Hz, 1H), 7.62 (d,
J=7.6Hz, 1H), 7.34 (d, J= 8.2 Hz, 2H), 7.28 (dd, J = 7.8, 4.8 Hz, 3H), 7.23 (t, J = 7.8 Hz, 1H), 6.86 (d, J
= 7.7 Hz, 1H), 6.55 (d, J = 7.7 Hz, 1H), 3.39 (d, J = 12.2 Hz, 1H), 2.90 — 2.85 (m, 4H), 2.08 (s, 3H), 1.05
(s, 3H). 3C NMR (151 MHz, Chloroform-d) 8 179.2, 157.7, 146.2, 143.6, 142.8, 138.1, 137.4, 132.2, 131.0,
130.5, 128.9, 128.1, 123.6, 123.2, 119.4, 110.0, 107.4, 51.3, 44.2, 25.9, 20.2, 19.5. HRMS (ESI) Calcd for

C24H21N30 [M+H]*: 368.1757, found 368.1752.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(4-(methylsulfonyl)benzyl)indolin-2-one (26)

Colorless oil, 63.0 mg. 75% yield. 'H NMR (600 MHz, Chloroform-d) & 8.57 (d, J = 4.0 Hz, 1H), 7.65
(d, J = 7.6 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.43 (d, J = 8.2 Hz, 2H), 7.31 (dd, J = 7.6, 4.8 Hz, 1H), 7.24
(t, J = 7.8 Hz, 1H), 6.89 — 6.85 (m, 1H), 6.56 (d, J = 7.7 Hz, 1H), 3.41 (d, J = 12.3 Hz, 1H), 2.95 — 2.90 (m,
4H), 2.88 (s, 3H), 2.09 (s, 3H), 1.08 (s, 3H). 3C NMR (151 MHz, Chloroform-d) & 179.1, 157.5, 146.0,
143.7,143.5,138.3, 138.2, 137.1, 132.4, 130.7, 128.9, 128.1, 126.2, 123.6, 123.2, 107.5, 51.1, 44.5, 43.9,

25.9, 20.4, 19.5. HRMS (ESI) Calcd for C24H24N203S [M+H]*: 421.1580, found 421.1574.

1,3-dimethyl-3-(2-methylbenzyl)-4-(3-methylpyridin-2-yl)indolin-2-one (27)



White solid, 50.0 mg, 70% yield, 'H NMR (600 MHz, Chloroform-d) & 8.56 — 8.49 (m, 1H), 7.55 (d, J =
7.6 Hz, 1H), 7.31 (t, J = 7.8 Hz, 1H), 7.25 (dd, J = 7.8, 4.9 Hz, 1H), 6.97 (d, J = 7.4 Hz, 1H), 6.93 (t, J =
7.9 Hz, 1H), 6.89 — 6.85 (m, 1H), 6.79 — 6.72 (m, 2H), 6.72 — 6.65 (m, 1H), 3.16 — 2.90 (m, 5H), 2.10 (s,
3H), 1.87 (s, 3H), 1.26 (s, 3H). 13C NMR (151 MHz, Chloroform-d) & 180.3, 157.9, 146.2, 144.1, 138.0,
137.3,137.0, 135.6, 132.4, 130.9, 129.8, 128.8, 127.7, 126.1, 125.0, 123.5, 122.9, 107.5, 50.2, 39.2, 26.1,

22.9,19.9, 19.2. HRMS (ESI) Calcd for C24H24N20 [M+H]*: 357.1961, found 357.1953.

3-(2-chlorobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (28)

Light brown solid, 63.7 mg, 85% yield. '"H NMR (600 MHz, Chloroform-d) & 8.55 — 8.48 (m, 1H), 7.57
(d, J=7.8Hz, 1H), 7.32 (t, J = 7.8 Hz, 1H), 7.25 (dd, J = 7.7, 4.8 Hz, 1H), 7.23 — 7.18 (m, 1H), 6.99 (td, J
=7.9, 1.5 Hz, 1H), 6.90 — 6.85 (m, 2H), 6.81 (d, J = 7.7 Hz, 2H), 3.30 (d, J = 14.6 Hz, 1H), 3.13 (s, 3H),
2.93 (d, J = 11.7 Hz, 1H), 1.86 (s, 4H), 1.29 (s, 3H). '*C NMR (151 MHz, Chloroform-d) & 179.6, 157.5,
146.2, 143.9, 138.2, 137.4, 134.9, 134.6, 132.2, 130.6, 130.4, 129.1, 127.9, 127.5, 125.9, 123.5, 123.0,
107.6, 49.3, 38.8, 26.3, 22.8, 19.2. HRMS (ESI) Calcd for C23H21CIN2O [M+H]*: 377.1415, found

421.377.1411.

3-(2-bromobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (29)

Colorless solid, 68.2 mg, 81% yield. "H NMR (600 MHz, Chloroform-d) & 8.54 — 8.46 (m, 1H), 7.55 (d,
J=7.6Hz, 1H), 7.40 (dd, J = 7.4, 1.8 Hz, 1H), 7.32 (t, J = 7.8 Hz, 1H), 7.25 (dd, J = 7.7, 4.8 Hz, 1H), 6.95
— 6.88 (m, 2H), 6.85 (d, J = 7.8 Hz, 1H), 6.83 (d, J = 7.8 Hz, 1H), 6.71 (s, 1H), 3.27 (d, J = 14.8 Hz, 1H),



3.16 (s, 3H), 3.09 — 2.79 (m, 1H), 1.80 (s, 3H), 1.33 (s, 3H). ®C NMR (151 MHz, Chloroform-d) 5 179.5,
157.4, 146.2, 143.8, 138.3, 137.4, 136.6, 132.5, 132.1, 130.5, 129.9, 127.9, 127.7, 126.6, 125.5, 123.6,
123.0, 107.7, 49.3, 41.3, 26.4, 23.7, 19.0. HRMS (ESI) Calcd for CasH21BrN,O [M+H]*: 421.0910, found

421.0909.

3-(furan-2-ylmethyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (30)

White solid, 59.1 mg, 89% yield 'H NMR (600 MHz, Chloroform-d) & 8.58 — 8.51 (m, 1H), 7.65 — 7.58
(m, 1H), 7.31 = 7.25 (m, 2H), 7.07 (dd, J = 1.7, 0.6 Hz, 1H), 6.87 (dd, J = 7.8, 0.9 Hz, 1H), 6.80 — 6.75 (m,
1H), 6.04 (dd, J = 3.1, 1.8 Hz, 1H), 5.75 (s, 1H), 3.15 (s, 3H), 3.02 (d, J = 14.7 Hz, 1H), 2.97 — 2.81 (m,
1H), 2.05 (s, 3H), 1.27 (s, 3H). ®C NMR (151 MHz, Chloroform-d) & 180.1, 157.5, 151.8, 146.2, 144.1,
140.8, 138.2, 137.5, 132.3, 130.2, 127.7, 123.6, 123.0, 109.9, 107.5, 106.7, 49.7, 36.0, 26.4, 22.7, 19.6.

HRMS (ESI) Calcd for C21H20N202 [M+H]*: 333.1597, found 333.1593.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(thiophen-2-ylmethyl)indolin-2-one (31)

White solid, 62.0 mg, 89% yield. 'H NMR (600 MHz, Chloroform-d)  8.57 — 8.53 (m, 1H), 7.63 — 7.58
(m, 1H), 7.29 — 7.22 (m, 2H), 6.99 — 6.96 (m, 1H), 6.92 (dd, J = 4.9, 3.0 Hz, 1H), 6.88 — 6.80 (m, 2H), 6.64
—6.60 (m, 1H), 3.17 (d, J = 12.9 Hz, 1H), 2.97 (s, 3H), 2.94 (d, J = 13.0 Hz, 1H), 2.09 (s, 3H), 1.10 (s, 3H).
13C NMR (151 MHz, Chloroform-d) 5 180.1, 157.9, 146.3, 144.0, 137.9, 137.5, 137.2, 132.1, 130.1, 129.1,
127.7,123.5, 123.3, 123.0, 122.7, 107.2, 51.1, 38.9, 26.0, 20.8, 19.6. HRMS (ESI) Calcd for C21H20N20S

[M+H]*: 349.1369, found 349.1358.

1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(thiophen-3-ylmethyl)indolin-2-one (32)



White solid, 50.1 mg, 72% yield. 'H NMR (600 MHz, Chloroform-d) & 8.54 (d, J = 3.8 Hz, 1H), 7.60 (d,
J = 7.6 Hz, 1H), 7.29 — 7.26 (m, 1H), 7.25 (dd, J = 4.8, 3.0 Hz, 1H), 6.91 — 6.86 (m, 2H), 6.72 — 6.64 (m,
3H), 3.33 (d, J = 13.8 Hz, 1H), 3.14 (d, J = 13.9 Hz, 1H), 3.01 (s, 3H), 2.09 (s, 3H), 1.14 (s, 3H). 3C NMR
(151 MHz, Chloroform-d) & 179.8, 157.7, 146.3, 144.5, 138.7, 138.1, 137.7, 132.1, 129.9, 127.9, 126.6,
125.9, 123.8, 123.6, 123.0, 107.4, 51.3, 38.9, 26.2, 21.4, 19.7. HRMS (ESI) Calcd for C21Hz0N20S [M+H]*:

349.1369, found 349.1368.

3-ethyl-1-methyl-4-(3-methylpyridin-2-yl)-3-(naphthalen-2-ylmethyl)indolin-2-one (33)

White solid, 74.7 mg, 92% yield. '"H NMR (600 MHz, Chloroform-d) & 8.63 (d, J = 4.1 Hz, 1H), 7.67 (dd,
J=6.0,3.3 Hz, 2H), 7.63 (dd, J = 6.0, 3.4 Hz, 1H), 7.55 (s, 1H), 7.46 (d, J = 8.4 Hz, 1H), 7.38 — 7.28 (m,
4H), 7.19 (t, J = 7.8 Hz, 1H), 6.93 (d, J = 7.7 Hz, 1H), 6.45 (d, J = 7.7 Hz, 1H), 3.70 (s, 1H), 3.06 (d, J =
12.5 Hz, 1H), 2.82 (s, 3H), 2.15 (s, 3H), 1.88 (dq, J = 14.7, 7.4 Hz, 1H), 1.33 (s, 1H), 0.53 (t, J = 7.4 Hz,
3H). ¥C NMR (151 MHz, Chloroform-d) & 179.2, 157.5, 146.0, 145.0, 138.6, 137.0, 134.9, 133.1, 132.2,
128.5, 128.4, 128.2, 127.9, 127.5, 127.4, 126.4, 125.3, 125.0, 123.8, 123.0, 107.3, 57.6, 44.4, 28.4, 25.8,

19.6, 9.7. HRMS (ESI) Calcd for C2gH26N20 [M+H]*: 407.2117, found 407.2110.

3-benzyl-3-ethyl-1-methyl-4-(3-methylpyridin-2-yl)indolin-2-one (34)

White solid, 57.0 mg, 80% yield. 'H NMR (600 MHz, Chloroform-d) 5 8.58 — 8.54 (m, 1H), 7.64 — 7.60
(m, 1H), 7.26 (dd, J = 7.6, 4.8 Hz, 1H), 7.22 (t, J = 7.8 Hz, 1H), 7.17 — 7.13 (m, 2H), 7.05 — 6.95 (m, 3H),
6.90 (dd, J = 7.8, 0.8 Hz, 1H), 6.53 (d, J = 7.7 Hz, 1H), 3.57 (d, J = 12.0 Hz, 1H), 2.89 (s, 3H), 2.87 (s, 1H),



2.16 (s, 3H), 1.81 (dt, J = 14.8, 7.4 Hz, 1H), 1.27 — 1.21 (m, 1H), 0.50 (t, J = 7.4 Hz, 3H). 3C NMR (151
MHz, Chloroform-d) 8 179.2, 157.7, 146.1, 145.0, 138.3, 137.3, 137.1, 131.9, 129.7, 128.4, 127.4, 127.2,
126.1, 123.8, 122.8, 107.0, 57.6, 44.3, 28.1, 25.8, 19.6, 9.7. HRMS (ESI) Calcd for C24H24N20 [M+H]*:

357.1961 found 357.1955.

1,3,3,6-tetramethyl-4-(3-methylpyridin-2-yl)indolin-2-one (35)

X

N

l}l 0O

Light brown solid, 50.0 mg, 89% solid. 'H NMR (600 MHz, Chloroform-d) & 8.47 (d, J = 4.0 Hz, 1H),
7.56 (d, J= 7.7 Hz, 1H), 7.22 (dd, J = 7.7, 4.8 Hz, 1H), 6.70 (s, 1H), 6.64 (s, 1H), 3.22 (s, 3H), 2.37 (s, 3H),
2.08 (s, 3H), 1.09 (s, 6H). 13C NMR (151 MHz, Chloroform-d) & 181.9, 157.8, 146.1, 143.39, 137.8, 137.7,
137.3, 131.9, 129.3, 123.7, 122.9, 108.7, 45.0, 26.4, 23.6, 21.7, 19.6. HRMS (ESI) Calcd for C1gHzoN20

[M+H]*: 281.1648, found 281.1645.

6-methoxy-1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (36)

48.6 mg, dark brown solid, 82% yield. '"H NMR (600 MHz, Chloroform-d) & 8.51 — 8.45 (m, 1H), 7.58
(d, J=7.7Hz, 1H), 7.24 (dd, J= 7.7, 4.8 Hz, 1H), 6.46 (d, J = 2.3 Hz, 1H), 6.33 (d, J = 2.3 Hz, 1H), 3.79
(s, 3H), 3.21 (s, 3H), 2.10 (s, 3H), 1.08 (s, 6H). '*C NMR (151 MHz, Chloroform-d) d 182.2, 159.5, 157.5,
146.2, 144.7, 138.1, 137.9, 131.9, 124.5, 123.1, 106.8, 96.0, 55.7, 44.8, 26.5, 23.7, 19.5. HRMS (ESI)

Calcd for C1gH20N202 [M+H]*: 297.1598, found 297.1591.

2-(6-fluoro-3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine (37)

X
_N



White yellow oil, 44.4 mg, 86% yield."H NMR (600 MHz, Chloroform-d) & 8.52 — 8.45 (m, 1H), 7.63 —
7.55 (m, 1H), 7.23 (dd, J = 7.7, 4.8 Hz, 1H), 6.54 (dd, J = 9.3, 2.3 Hz, 1H), 6.38 (dd, J = 9.5, 2.3 Hz, 1H),
4.18 (s, 2H), 2.15 (s, 3H), 1.04 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 162.7 (d, J = 244.1 Hz),161.3
(d, J = 13.4 Hz), 157.05 (d, J = 2.1 Hz), 146.2, 138.1 (d, J = 9.8 Hz), 137.9, 131.9, 128.8 (d, J = 2.7 Hz),
123.0, 108.1(d, J = 22.7 Hz), 98.0 (d, J = 25.9 Hz), 85.9, 42.5, 26.3, 195.13C NMR (151 MHz, Chloroform-
d) 5 162.7 (d, J = 244.1 Hz), 161.3(d, J = 13.4 Hz), 157.1 (d, J = 2.1 Hz), 146.2, 138.1 (d, J = 9.8 Hz),
137.9, 131.8, 128.8 (d, J = 2.7 Hz), 123.0, 108.1 (d, J = 22.7 Hz), 98.0 (d, J = 25.9 Hz), 85.9, 42.5, 26.3,
19.5. 19F NMR (565 MHz, Chloroform-d) 8 -114.52 (t, J = 9.4 Hz). HRMS (ESI) Calcd for C1H1sFNO [M+H]*:

258.1288, found 258.1288.

2-methyl-2-(3,3,7-trimethyl-2,3-dihydrobenzofuran-4-yl)pyridine (38)

X
_N

(©)

Pale yellow solid, 44.0 mg, 87% yield. '"H NMR (600 MHz, Chloroform-d) & 8.49 — 8.43 (m, 1H), 7.58 —
7.53 (m, 1H), 7.19 (dd, J = 7.7, 4.8 Hz, 1H), 6.68 — 6.61 (m, 1H), 6.51 — 6.44 (m, 1H), 4.12 (s, 2H), 2.29
(s, 3H), 2.14 (s, 3H), 1.04 (s, 6H). '3C NMR (151 MHz, Chloroform-d) 5 160.2, 158.3, 146.0, 138.2, 137.7,
137.1, 131.8, 130.0, 122.6, 122.0, 110.3, 85.0, 42.7, 26.7, 21.5, 19.6. HRMS (ESI) Calcd for C17H1sNO

[M+H]*: 254.1539, found 254.1532.

1,3,3,7-tetramethyl-4-(3-methylpyridin-2-yl)indolin-2-one (39)

Light brown oil, 55.2 mg, 98% yield. "H NMR (600 MHz, Chloroform-d) & 8.50 — 8.45 (m, 1H), 7.59 —
7.53 (m, 1H), 7.22 (dd, J = 7.7, 4.8 Hz, 1H), 7.06 — 7.00 (m, 1H), 6.69 (d, J = 7.8 Hz, 1H), 3.53 (s, 3H),
2.62 (s, 3H), 2.06 (s, 3H), 1.09 (s, 6H). '°C NMR (151 MHz, Chloroform-d) & 182.4, 157.9, 146.1, 141.0,
137.8, 135.5, 132.8, 132.2, 131.4, 123.3, 122.9, 119.3, 44.6, 29.9, 23.7, 19.7, 19.5. HRMS (ESI) Calcd for
C1gH20N20 [M+H]*: 281.1648, found 281.1643.



7-methoxy-1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (40)

Light brown solid, 51.0 mg, 86% yield. 'H NMR (600 MHz, Chloroform-d) & 8.49 (dd, J = 4.9, 1.7 Hz,
1H), 7.57 (dd, J = 7.9, 1.8 Hz, 1H), 7.22 (dd, J = 7.7, 4.8 Hz, 1H), 6.89 (d, J = 8.5 Hz, 1H), 6.77 (d, J = 8.4
Hz, 1H), 3.89 (s, 3H), 3.52 (s, 3H), 2.07 (s, 3H), 1.1 (s, 6H). 13C NMR (151 MHz, Chloroform-d) 5 181.8,
157.8, 146.1, 145.1, 137.8, 133.9, 132.4, 131.0, 130.5, 123.7, 122.8, 111.5, 56.1, 45.4, 29.8, 23.6, 19.7.

HRMS (ESI) Calcd for C1gH20N202 [M+H]*": 297.1598, found 297.1591.

2-(7-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine (41)

X
N

Cl

Colorless oil, 22.1 mg, 40% vyield. '"H NMR (600 MHz, Chloroform-d) & 8.48 (d, J = 4.4 Hz, 1H), 7.59
(d, J=7.7Hz, 1H), 7.23 (dd, J = 7.7, 4.8 Hz, 1H), 7.18 (d, J = 8.1 Hz, 1H), 6.61 (d, J = 8.1 Hz, 1H), 4.25
(s, 2H), 2.12 (s, 3H), 1.07 (s, 6H). '3C NMR (151 MHz, Chloroform-d) & 157.1, 155.7, 146.2, 138.0, 136.1,
134.7,132.0, 128.4,123.0, 122.6, 115.1, 85.1, 44.1, 26.4, 19.6. HRMS (ES]I) Calcd for C16H16CINO [M+H]*:

274.0993, found 274.0989.

-(7-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine (41°)

E@

Colorless oil, 13.0 mg, 24% yield. "H NMR (600 MHz, Chloroform-d) & 8.54 — 8.49 (m, 1H), 7.61 (ddd,
J=7.7,15,0.7 Hz, 1H), 7.30 - 7.23 (m, 2H), 6.97 (dd, J = 8.3, 1.4 Hz, 1H), 6.91 (dd, J= 7.6, 1.4 Hz, 1H),
5.20 - 5.12 (m, 1H), 5.01 (dt, J = 2.5, 1.2 Hz, 1H), 4.55 (d, J = 3.4 Hz, 2H), 2.16 (s, 4H), 1.90 — 1.81 (m



3H). 3C NMR (151 MHz, Chloroform-d) & 157.1, 154.5, 146.6, 140.8, 140.4, 138.1, 132.4, 127.5, 123.0,
122.3, 122.0, 113.2, 113.1, 72.8, 19.5, 18.9. HRMS (ESI) Calcd for C16H16CINO [M+H]*: 274.0993, found

274.0999.

1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (42)

X
_N

0
N
\

Light brown oil, 18.8 mg, 37% yield."H NMR (600 MHz, Chloroform-d) & 8.54 — 8.45 (m, 1H), 7.66 —
7.56 (m, 1H), 7.33 (t, J = 7.8 Hz, 1H), 7.23 (dd, J= 7.7, 4.8 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 6.85 (d, J =
7.8 Hz, 1H), 3.62 (q, J = 7.6 Hz, 1H), 3.23 (s, 3H), 2.22 (s, 3H), 0.90 (d, J = 7.6 Hz, 3H). "*C NMR (151
MHz, Chloroform-d) & 178.9, 157.2, 147.0, 144.6, 138.4, 137.1, 131.4, 129.1, 127.8, 123.1, 122.8, 107.7,

40.4, 26.4, 19.4, 14.3. HRMS (ESI) Calcd for C16H16N20 [M+H]*: 253.1335, found 253.1329.

1,3,3-trimethyl-4-(pyridin-2-yl)indolin-2-one (43)

X
N

O
N
\

Light yellow solid, 35.5 mg, 71% yield. "H NMR (600 MHz, Chloroform-d) & 8.70 — 8.66 (m, 1H), 7.75
(td, J = 7.7, 1.8 Hz, 1H), 7.37 (d, J = 7.8 Hz, 1H), 7.35 — 7.28 (m, 2H), 7.03 — 6.99 (m, 1H), 6.91 (d, J = 7.8
Hz, 1H), 3.25 (s, 3H), 1.28 (s, 6H). C NMR (151 MHz, Chloroform-d) & 182.0, 158.9, 148.8, 143.3, 138.6,
136.4,133.0, 127.7,124.4, 124.1,122.5,108.2, 45.8, 26.5, 24.2. HRMS (ESI) Calcd for C16H16N2O [M+H]*:

253.1335, found 253.1332.

4-(3-methoxypyridin-2-yl)-1,3,3-trimethylindolin-2-one (44)

Light brown solid, 47.9 mg, 85% yield. '"H NMR (600 MHz, Chloroform-d) & 8.28 — 8.25 (m, 1H), 7.34 —



7.29 (m, 2H), 7.27 (dd, J = 8.4, 1.0 Hz, 1H), 6.92 (d, J = 7.7 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 3.73 (s, 3H),
3.23 (s, 3H), 1.13 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 181.7, 153.7, 148.3, 143.1, 140.4, 135.1,
133.0, 127.4, 124.0, 123.9, 117.9, 108.0, 55.3, 45.4, 26.4, 23.6. HRMS (ESI) Calcd for C17H1eN202 [M+H]*:

283.1441, found 283.1437.

4-(3-fluoropyridin-2-yl)-1,3,3-trimethylindolin-2-one (45)
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White solid, 41.2 mg, 76% solid. "H NMR (600 MHz, Chloroform-d) & 8.44 (dt, J = 4.6, 1.4 Hz, 1H),
7.47 = 7.41 (m, 1H), 7.34 — 7.25 (m, 2H), 6.89 (dd, J = 20.9, 7.8 Hz, 2H), 3.18 (s, 3H), 1.13 (s, 6H). 13C
NMR (151 MHz, Chloroform-d) & 181.5, 157.1 (d, J = 257.4 Hz), 147.0 (d, J = 15.3 Hz), 144.7 (d, J = 5.4
Hz), 143.4, 133.6, 132.2 (d, J = 3.3 Hz), 127.6, 124.6 (d, J = 3.5 Hz), 124.0 (d, J = 2.0 Hz), 123.6 (d, J =
19.8 Hz), 108.7, 45.4, 26.5, 23.9. °F NMR (565 MHz, Chloroform-d) & -119.94 (dd, J = 8.9, 3.5 Hz). HRMS

(ESI) Calcd for C16H1sFN20 [M+H]*: 271.1241, found 271.1240.

4-(3-chloropyridin-2-yl)-1,3,3-trimethylindolin-2-one (46)
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White solid, 45.0 mg, 79% yield. "H NMR (600 MHz, Chloroform-d) & 8.52 (dd, J = 4.7, 1.5 Hz, 1H),
7.75(dd, J= 8.1, 1.5 Hz, 1H), 7.31 — 7.23 (m, 2H), 6.87 (dd, J = 7.8, 0.9 Hz, 1H), 6.85 (dd, J = 7.8, 0.9 Hz,
1H), 3.19 (s, 3H), 1.10 (s, 6H). 13C NMR (151 MHz, Chloroform-d) & 181.5, 156.3, 146.8, 143.3, 137.4,
135.5, 132.6, 131.8, 127.6, 124.2, 123.5, 108.4, 45.3, 26.5, 23.7. HRMS (ESI) Calcd for C16H15CIN2O

[M+H]*: 287.0946, found 287.0939.

4-(3-bromopyridin-2-yl)-1,3,3-trimethylindolin-2-one (47)
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White solid, 50.0 mg, 50.0 mg, 76% yield. "H NMR (600 MHz, Chloroform-d) 5 8.61 (dd, J = 4.7, 1.2
Hz, 1H), 7.99 (dd, J = 8.1, 1.3 Hz, 1H), 7.33 (t, J = 7.8 Hz, 1H), 7.23 (dd, J = 8.1, 4.7 Hz, 1H), 6.92 (d, J =
7.8 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H), 1.16 (s, 6H). *C NMR (151 MHz, Chloroform-d) & 181.4,
157.8, 147.3, 143.2, 140.6, 137.0, 132.3, 127.5, 124.3, 123.6, 121.8, 108.4, 45.3, 26.5, 23.7. HRMS (ESI)

Calcd for C16H15BrN20 [M+H]*: 331.0440, found 331.0437.

1,3,3-trimethyl-4-(3-(trifluoromethyl)pyridin-2-yl)indolin-2-one (48)

White solid, 51.0 mg, 80% yield. 'H NMR (600 MHz, Chloroform-d) & 8.85 (d, J = 4.7 Hz, 1H), 8.11 (dd,
J=8.0, 1.3 Hz, 1H), 7.51 (dd, J = 8.0, 4.9 Hz, 1H), 7.32 (t, J = 7.8 Hz, 1H), 6.98 — 6.94 (m, 1H), 6.92 (d, J
= 7.8 Hz, 1H), 3.26 (s, 3H), 1.36 (s, 3H), 0.91 (s, 3H). 3C NMR (151 MHz, Chloroform-d) 5 181.4, 156.5,
151.3,143.1, 135.4, 134.8 (q, J = 4.7 Hz), 132.5, 127.1, 126.0 (q, J = 31.6 Hz), 123.6, 123.3 (q, J = 273.6
Hz), 122.8, 108.7, 45.6, 26.5, 21.8. '9F NMR (565 MHz, CDCls) & -58.176. HRMS (ESI) Calcd for

C17H15F3N20 [M+H]*: 321.1209, found 321.1208.

4-(3-acetylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (49)
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White solid, 37.0 mg, 63% yield. 'H NMR (600 MHz, Chloroform-d) & 8.77 (dd, J = 4.8, 1.7 Hz, 1H),
8.03 (dd, J=7.9, 1.7 Hz, 1H), 7.44 (dd, J = 7.9, 4.8 Hz, 1H), 7.30 (t, J = 7.8 Hz, 1H), 6.95 (d, J = 7.8 Hz,
1H), 6.82 — 6.77 (m, 1H), 3.26 (s, 3H), 2.05 (s, 3H), 1.26 (s, 6H). ®C NMR (151 MHz, Chloroform-d) &
201.0, 181.6, 156.6, 150.5, 143.6, 137.0, 136.9, 136.0, 132.5, 127.9, 124.3, 122.9, 108.8, 45.7, 30.0, 26.6,
24.2. HRMS (ESI) Calcd for C1gH1gN202 [M+H]*: 295.1441, found 295.1437.



2-(1,3,3-trimethyl-2-oxoindolin-4-yl)pyridin-3-yl acetate (50)
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White solid, 31.0 mg, 50% yield. "H NMR (600 MHz, Chloroform-d) & 8.57 (dd, J = 4.7, 1.4 Hz, 1H),
7.53 (dd, J = 8.2, 1.4 Hz, 1H), 7.40 (dd, J = 8.2, 4.7 Hz, 1H), 7.27 (t, J = 7.8 Hz, 1H), 6.91 — 6.85 (m, 2H),
3.24 (s, 3H), 1.98 (s, 3H), 1.18 (s, 6H). 13C NMR (151 MHz, Chloroform-d) 5 181.7, 168.9, 151.7, 146.4,
145.5, 143.3, 133.7, 133.3, 131.0, 127.3, 123.9, 123.5, 108.5, 45.5, 26.5, 23.9, 20.7. HRMS (ESI) Calcd

for C1gH1sN203 [M+H]*: 311.1390, found 311.1382.

1,3,3-trimethyl-4-(4-methylpyridin-2-yl)indolin-2-one (51)
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Colorless oil, 42.0 mg, 79% yield. '"H NMR (600 MHz, Chloroform-d) & 8.52 (d, J = 5.0 Hz, 1H), 7.31 (t,
J=7.8Hz 1H),7.20-7.16 (m, 1H), 7.14 —=7.10 (m, 1H), 6.99 (dd, J = 7.8, 0.9 Hz, 1H), 6.89 (dd, J = 7.8,
0.8 Hz, 1H), 3.24 (s, 3H), 2.40 (s, 3H), 1.28 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 182.0, 158.7,
148.5, 147.4, 143.3, 138.7, 133.0, 127.6, 125.3, 124.1, 123.5, 108.1, 45.8, 26.5, 24.2, 21.2. HRMS (ESI)

Calcd for C17H1gN20O [M+H]*": 267.1491, found 267.1486.

4-(4-methoxypyridin-2-yl)-1,3,3-trimethylindolin-2-one (52)

Colorless oil, 45.2 mg, 80% yield. "H NMR (600 MHz, Chloroform-d) & 8.47 (d, J = 5.7 Hz, 1H), 7.30 (t,
J=7.8Hz, 1H), 6.99 (dd, J=7.8, 0.9 Hz, 1H), 6.91 — 6.88 (m, 1H), 6.86 (d, J = 2.3 Hz, 1H), 6.82 (dd, J =
5.8, 2.5 Hz, 1H), 3.86 (s, 3H), 3.23 (s, 3H), 1.29 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 182.0, 165.7,
160.3, 150.0, 143.2, 138.6, 132.8, 127.6, 123.9, 110.6, 108.6, 108.1, 55.3, 45.8, 26.5, 24.2. HRMS (ESI)



Calcd for C17H18N202 [M+H]*: 283.1441, found 283.1438.

4-(5-methoxypyridin-2-yl)-1,3,3-trimethylindolin-2-one (53)

O/

X
_N

o

N
\

White solid, 34.0 mg, 60% yield. 'H NMR (600 MHz, Chloroform-d) 5 8.36 (d, J = 2.6 Hz, 1H), 7.33 —
7.28 (m, 2H), 7.27 — 7.23 (m, 1H), 6.99 (dd, J = 7.8, 0.9 Hz, 1H), 6.88 (dd, J = 7.8, 0.9 Hz, 1H), 3.91 (s,
3H), 3.23 (s, 3H), 1.29 (s, 6H). 13C NMR (151 MHz, Chloroform-d) & 182.0, 154.8, 151.1, 143.3, 138.2,
136.0, 133.1, 127.6, 124.6, 124.3, 120.9, 107.9, 55.7, 45.8, 26.5, 24.1. HRMS (ESI) Calcd for C17H1sN2O2

[M+H]*: 283.1441, found 283.1437.

4-(5-fluoropyridin-2-yl)-1,3,3-trimethylindolin-2-one (54)
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White solid, 38.2 mg, 71% yield. "H NMR (600 MHz, Chloroform-d) & 8.54 (d, J = 2.9 Hz, 1H), 7.48 (td,
J=8.4,2.9Hz, 1H), 7.39 (dd, J = 8.6, 4.3 Hz, 1H), 7.33 (t, J = 7.8 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 6.92
(d, J = 7.8 Hz, 1H), 3.24 (s, 3H), 1.28 (s, 6H). *C NMR (151 MHz, Chloroform-d) 5 181.8, 158.8 (d, J =
257.2 Hz), 155.0 (d, J = 4.3 Hz), 143.5, 137.4, 136.9 (d, J = 23.2 Hz), 133.2, 127.8, 125.3 (d, J = 4.2 Hz),
124.1,123.3 (d, J = 18.3 Hz), 108.3, 45.8, 26.5, 24.1. '%F NMR (565 MHz, Chloroform-d) & -128.55 (dd, J

= 8.1, 4.4 Hz). HRMS (ESI) Calcd for C16H1sFN20 [M+H]*: 271.1241, found 271.1239.

4-(5-bromopyridin-2-yl)-1,3,3-trimethylindolin-2-one (55)



White solid, 40.0 mg, 61% yield. "H NMR (600 MHz, Chloroform-d) & 8.75 (d, J = 2.3 Hz, 1H), 7.89 (dd,
J=8.3,2.4Hz, 1H), 7.33 (t, J = 7.8 Hz, 1H), 7.30 (d, J = 8.3 Hz, 1H), 6.99 (d, J = 7.8 Hz, 1H), 6.92 (d, J
= 7.8 Hz, 1H), 3.25 (s, 3H), 1.30 (s, 6H). *C NMR (151 MHz, Chloroform-d) & 181.82, 157.3, 149.8, 143.6,
139.1, 137.2, 133.1, 127.9, 125.6, 123.9, 119.9, 108.5, 45.8, 26.6, 24.2. HRMS (ESI) Calcd for

C16H15BrN20 [M+H]*: 331.0440, found 331.0434.

4-(6-fluoropyridin-2-yl)-1,3,3-trimethylindolin-2-one (56)
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Light brown solid, 40.3 mg, 75% yield. '"H NMR (600 MHz, Chloroform-d) & 8.54 (d, J = 2.9 Hz, 1H),
7.48 (td, J = 8.4, 2.9 Hz, 1H), 7.39 (dd, J = 8.6, 4.3 Hz, 1H), 7.33 (t, J = 7.8 Hz, 1H), 6.98 (d, J = 7.8 Hz,
1H), 6.92 (d, J = 7.8 Hz, 1H), 3.24 (s, 3H), 1.28 (s, 6H). *C NMR (151 MHz, Chloroform-d) 5 181.8, 158.8
(d, J =257.1 Hz), 155.0 (d, J = 4.3 Hz), 143.5, 137.4, 136.9 (d, J = 23.1 Hz), 133.2, 127.8, 125.3 (d, J =
4.1 Hz),124.1,123.3 (d, J=18.4 Hz), 108.3, 45.8, 26.5, 24.1. "°F NMR (565 MHz, Chloroform-d) & -128.55

(dd, J = 8.1, 4.5 Hz).HRMS (ESI) Calcd for C16H15sFN20O [M+H]": 271.1241, found 271.1234.

1,3,3-trimethyl-4-(6-methylpyridin-2-yl)indolin-2-one (57)
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Light brown oil, 43.3 mg, 81% yield. "H NMR (600 MHz, Chloroform-d) & 7.64 (t, J = 7.7 Hz, 1H), 7.32
(t,J=7.8Hz, 1H),7.17 (dd, J=7.7, 4.0 Hz, 2H), 7.01 (dd, J= 7.8, 0.9 Hz, 1H), 6.92 — 6.87 (m, 1H), 3.24
(s, 3H), 2.61 (s, 3H), 1.30 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 182.1, 158.2, 157.6, 143.4, 138.9,

136.6, 133.0, 127.7, 124.1, 121.9, 121.2, 108.1, 45.9, 26.5, 24.6, 24.2. HRMS (ESI) Calcd for C17H1sN20



[M+H]*: 267.1491, found 267.1488.

4-(5-fluoro-3-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (58)
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Light brown solid, 47.9 mg, 84% yield. '"H NMR (600 MHz, Chloroform-d) & 8.34 (d, J = 2.1 Hz, 1H),
7.38 —7.27 (m, 2H), 6.88 (d, J = 7.8 Hz, 1H), 6.79 (d, J = 7.7 Hz, 1H), 3.23 (s, 3H), 2.08 (s, 3H), 1.10 (s,
6H). *C NMR (151 MHz, Chloroform-d) & 181.4, 158.9 (d, J = 257.1 Hz), 153.8, 143.4, 136.6, 134.2 (d, J
=22.7 Hz), 134.0 (d, J=3.9 Hz), 132.5, 127.7, 124.4 (d, J = 17.7 Hz), 123.4, 108.0, 45.2, 26.4, 23.5, 19.7.
'F NMR (565 MHz, Chloroform-d) & -128.80 (d, J = 9.0 Hz). HRMS (ESI) Calcd for C47H17FN20O [M+H]*:

285.1398, found 285.1390.

4-(5-chloro-3-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (59)
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Light brown solid, 52.2 mg, 87% yield. '"H NMR (600 MHz, Chloroform-d) & 8.46 (d, J = 2.0 Hz, 1H),
7.60 (d, J=1.8 Hz, 1H), 7.31 (t, J= 7.8 Hz, 1H), 6.89 (d, J= 7.8 Hz, 1H), 6.79 (d, J = 7.7 Hz, 1H), 3.24 (s,
3H), 2.07 (s, 3H), 1.12 (s, 6H). '3C NMR (151 MHz, Chloroform-d) 5 181.4, 155.9, 145.0, 143.5, 137 .4,
136.3, 133.6, 132.4,131.1, 127.8, 123.2, 108.1, 45.3, 26.5, 23.6, 19.5. HRMS (ESI) Calcd for C17H17CIN20

[M+H]*: 301.1102, found 301.1094.

4-(5-bromo-3-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (60)



White solid, 60.6 mg, 87% yield. 'H NMR (600 MHz, Chloroform-d)  8.58 — 8.52 (m, 1H), 7.80 — 7.71
(m, 1H), 7.31 (t, J = 7.8 Hz, 1H), 6.89 (d, J = 7.8 Hz, 1H), 6.79 (d, J = 7.7 Hz, 1H), 3.24 (s, 3H), 2.06 (s,
3H), 1.13 (s, 6H). 3C NMR (151 MHz, Chloroform-d) & 181.4, 156.2, 147.1, 143.5, 140.2, 136.3, 134.1,
132.3, 127.8, 123.2, 119.9, 108.1, 45.3, 26.5, 23.6, 19.5. HRMS (ESI) Calcd for C17H17BrN2O [M+H]*:

345.0597, found 345.0599.

4-(3,5-dichloropyridin-2-yl)-1,3,3-trimethylindolin-2-one (61)
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Light brown solid, 36.4 mg, 57% yield. '"H NMR (600 MHz, Chloroform-d) & 8.55 (d, J = 2.0 Hz, 1H),
7.85(d, J=2.0Hz, 1H), 7.34 (t, J= 7.8 Hz, 1H), 6.94 (d, J= 7.8 Hz, 1H), 6.88 (d, J = 7.8 Hz, 1H), 3.25 (s,
3H), 1.17 (s, 6H). '®C NMR (151 MHz, Chloroform-d) 5 181.3, 154.5, 145.8, 143.4, 136.9, 134.4, 132.8,
132.0,131.6, 127.7,123.5, 108.7, 45.3, 26.5, 23.7. HRMS (ESI) Calcd for C16H14CI2N20 [M+H]*: 321.0556,

found 321.0556.

4-(5-bromo-3-chloropyridin-2-yl)-1,3,3-trimethylindolin-2-one (62)
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Colorless solid, 38.0 mg, 53% yield. "H NMR (600 MHz, Chloroform-d) & 8.65 (d, J = 2.0 Hz, 1H), 8.00
(d,J=2.0Hz, 1H), 7.34 (t, J= 7.8 Hz, 1H), 6.96 —6.92 (m, 1H), 6.88 (d, J = 7.3 Hz, 1H), 3.25 (s, 3H), 1.17
(s, 6H).3C NMR (151 MHz, Chloroform-d) 5 181.3, 154.9, 148.0, 143.4, 139.6, 134.4, 132.8, 132.2, 127.7,
123.4, 119.9, 108.7, 45.3, 26.6, 23.8. HRMS (ESI) Calcd for C1sH14BrCIN20O [M+H]*: 365.0050, found



365.0050.

4-(3-bromo-5-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (63)
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White solid, 60.0 mg, 87% yield. 'H NMR (600 MHz, Chloroform-d) & 8.43 (s, 1H), 7.81 (s, 1H), 7.31 (t,
J=7.8Hz, 1H), 6.90 (d, J = 7.8 Hz, 1H), 6.87 (d, J = 7.8 Hz, 1H), 3.24 (s, 3H), 2.40 (s, 3H), 1.17 (s, 6H).
13C NMR (151 MHz, Chloroform-d) & 181.5, 154.7, 147.8, 143.2, 140.9, 136.9, 134.5, 132.5, 127.5, 123.9,
121.3, 108.2, 45.3, 26.5, 23.6, 17.9. HRMS (ESI) Calcd for Ci7H1/BrN2O [M+H]*: 345.0597, found

345.0590.

4-(5-amino-4-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (64)
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Light brown solid, 31.5 mg, 56% yield. 'TH NMR (600 MHz, Chloroform-d) & 8.07 (s, 1H), 7.27 (t, J = 7.8
Hz, 1H), 7.04 (s, 1H), 6.97 (dd, J = 7.8, 0.8 Hz, 1H), 6.85 (dd, J = 7.8, 0.7 Hz, 1H), 3.76 (s, 2H), 3.23 (s,
3H), 2.20 (s, 3H), 1.30 (s, 6H). 13C NMR (151 MHz, Chloroform-d) & 182.2, 149.0, 143.2, 140.4, 138.8,
135.5, 133.1, 130.6, 127.4, 125.6, 124.4, 107.5, 45.9, 26.5, 24.1, 17.0. HRMS (ESI) Calcd for C17H1oNsO

[M+H]*: 282.1601, found 282.1595.

4-(5-bromo-4-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (65)
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Colorless oil, 57.3 mg, 83% yield. '"H NMR (600 MHz, Chloroform-d) & 8.69 (s, 1H), 7.32 (t, J = 7.8 Hz,



1H), 7.26 (s, 1H), 7.01 — 6.96 (m, 1H), 6.93 — 6.88 (m, 1H), 3.24 (s, 3H), 2.44 (s, 3H), 1.30 (s, 6H). 13C
NMR (151 MHz, Chloroform-d) & 181.9, 157.6, 150.2, 147.2, 143.5, 137.3, 133.1, 127.7, 126.5, 124.0,

122.6, 108.4, 45.8, 26.5, 24.2, 22.5. HRMS (ESI) Calcd for C17H417BrN20 [M+H]*": 345.0597, found

345.0599.

4-(3,5-dibromo-4-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (66)
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Light brown solid, 64.0 mg, 76% yield. "H NMR (600 MHz, Chloroform-d) & 8.64 (s, 1H), 7.33 (t, J = 7.8
Hz, 1H), 6.92 (d, J = 7.8 Hz, 1H), 6.86 (d, J = 7.8 Hz, 1H), 3.25 (s, 3H), 2.66 (s, 3H), 1.27 (s, 3H), 1.07 (s,
3H). 3C NMR (151 MHz, Chloroform-d) & 181.4, 156.9, 148.6, 147.7, 143.3, 137.1, 132.0, 127.6, 124.8,

123.5, 122.6, 108.4, 45.3, 26.5, 25.4, 24.2, 22.1. HRMS (ESI) Calcd for C17H16Br2N2O [M+H]*: 422.9702,

found 422.9700.

4-(benzo[d]thiazol-2-yl)-1,3,3-trimethylindolin-2-one (67)
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White solid, 26.6 mg, 43% yield. "H NMR (600 MHz, Chloroform-d) & 8.14 — 8.10 (m, 1H), 7.96 — 7.92
(m, 1H), 7.53 (ddd, J = 8.3, 7.3, 1.2 Hz, 1H), 7.46 — 7.41 (m, 2H), 7.39 (t, J = 7.7 Hz, 1H), 6.99 (dd, J =
7.6,1.1 Hz, 1H), 3.28 (s, 3H), 1.60 (s, 6H). '3C NMR (151 MHz, Chloroform-d) 8 182.0, 166.3, 153.9, 144.3,
135.6, 133.8, 130.9, 128.1, 126.5, 125.7, 124.8, 123.7, 121.5, 110.0, 46.5, 26.6, 23.0. HRMS (ESI) Calcd

for C1gH16N20S [M+H]*": 309.1056, found 309.1052.

4-(isoquinolin-1-yl)-1,3,3-trimethylindolin-2-one (68)



White solid, 22.3 mg, 37% yield. '"H NMR (600 MHz, Chloroform-d) & 8.61 (d, J = 5.7 Hz, 1H), 7.89 (d,
J=8.2Hz, 1H), 7.72 (d, J = 5.7 Hz, 1H), 7.68 (t, J = 7.5 Hz, 1H), 7.56 (d, J = 8.4 Hz, 1H), 7.46 (t, J = 7.6
Hz, 1H), 7.38 (t, J = 7.8 Hz, 1H), 6.99 (dd, J = 7.8, 4.1 Hz, 2H), 3.29 (s, 3H), 1.36 (s, 3H), 0.69 (s, 3H). 13C
NMR (151 MHz, Chloroform-d) & 181.7, 159.3, 143.4, 141.7, 136.4, 136.3, 133.5, 130.4, 128.1, 127.7,
127.4,127.3,127.0, 124.4,120.7, 108.2, 45.6, 26.6, 25.6, 22.6. HRMS (ESI) Calcd for C2oH1sN20 [M+H]*:

303.1491, found 303.1485.
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Spectra

8.

2-(3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine 3
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2,2'-(4-((2-methylallyl)oxy)-1,2-phenylene)bis(3-methylpyridine) (4)
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thyl-4-(3-methylpyridin-2-yl)indoline (5)
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3,3-dimethyl-4-(3-methylpyridin-2-yl)benzofuran-2(3H)-one (6)
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1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (7)
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1-benzyl-3,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (8)
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3,3-dimethyl-4-(3-methylpyridin-2-yl)-1-phenylindolin-2-one (9)
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1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-phenylindolin-2-one (10)
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3-methyl-2-(3-methyl-3-(phenoxymethyl)-2,3-dihydrobenzofuran-4-yl)pyridine (11)

TTLy
€TL A
€T LA
YT LA

mN,hM
€10adD 9T'L
€S°L
SS°L
8Y'8
8¥'8
8¥'8
8¥'8

Chemical Formula: CopHaNO3

Exact Mass: 331.18

Esoe

g
o

#86°0

£1 (ppm)

SS6T~
8807

WLy —

8S 1L —
€I0AD 9T LL~
€08 —

L8°601
PSS
:Aoﬁ/
9s°121
e
88'8T1
66'8T1
3\.2_*
LO'TE
mosﬂ\
LTEL
sror1/
98°LST
£6'851—
16°091

CPh

Chemical Formula: CyHoqNO;

Exact Mass: 321 1572

i

10

£1 (ppm)



3-(4-methoxybenzyl)-1-methyl-4-(3-methylpyridin-2-yl)indolin-2-one (12)
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3-ethyl-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (13)
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1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-propylindolin-2-one (14)
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3-benzyl-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (15)
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1,3-dimethyl-3-(4-methylbenzyl)-4-(3-methylpyridin-2-yl)indolin-2-one (16)
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3-(4-methoxybenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (17)
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(E)-4-(N,2-dimethyl-3-(4-(methylthio)phenyl)acrylamido)benzoic acid (18)
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(E)-4-(3-(4-fluorophenyl)-N,2-dimethylacrylamido)benzoic acid (19)

90°T

e

0L'9 1
0L9
$891
$89 9
98°9 4
98°9
vI'L “r
SIL
oL
v
1L
o |
voL
€10a0 9T°L

~
]
~

—

-

Chermical Formula: CoaHy(FN 0

Exact Mass: 360 1638
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3-(4-chlorobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (20)
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3-(4-bromobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (21)

WTr——

60T

6L'C
> —

STLY
9T'L A ﬁ
€10AD 9T°L —
LTLA _
8T'L A
svLy T —
6TL”
19°L -
19°L
9L
9L
9¢'8
95°8
95’8
95'8

Chemical Formula: CosHBriv,O

Exact Mass: 420.08

e

FL0°¢

2501
7€0'1

£1 (ppm)



961 ~
woc 4
96'ST

€9y —

0g'1s —

€OAD 9T LL —

vyLOT —

6€£°0CI
o_.mﬁ/

99'6LT —

Chemical Formula: CazHzBriN0

Exact Mass: 420.08

-10

£1 (ppm)

3-(4-iodobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (22)
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1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(4-(trifluoromethyl)benzyl)indolin-2-one (23)
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1,3-dimethyl-4-(3-methylpyridin-2-yl1)-3-(4-nitrobenzyl)indolin-2-one (24)
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Exact Mass: 38716
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4-((1,3-dimethyl-4-(3-methylpyridin-2-yl)-2-oxoindolin-3-yl)methyl)benzonitrile (25)
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Chemical Formula: CaqHzqNz0

Exact Mass: 367 1665
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Chemical Formula: CaqHzqNz0

Exact Mass: 367 1665
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1,3-dimethyl-4-(3-methylpyridin-2-yl1)-3-(4-(methylsulfonyl)benzyl)indolin-2-one (26)
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Chemical Forrmula: CpgHagM2055
Exact Mass: 420.1508
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Chemical Formula: CyHq N50 455

Exact Mass: 420 1508
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1,3-dimethyl-3-(2-methylbenzyl)-4-(3-methylpyridin-2-yl)indolin-2-one (27)
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Chemical Farmula: CagHzaN20

Exact Mass: 356.1809
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Chemical Farmula: CagHzaN20

Exact Mass: 356.1809

-10

£1 (ppm)



3-(2-chlorobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (28)
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Chemical Formula: CosHa CIN,O

Exact Mass: 376 13
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Chemical Formula,

Ca3H71CINGO
Exact Mass: 376.1242
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3-(2-bromobenzyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (29)
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Chemical Formula: CogH2BriNzC

Exact Mass: 420.08
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Chemica Formula

CqgHy BN, O
Exact Mass: 420.0837
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3-(furan-2-ylmethyl)-1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (30)
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Chermical Formula: CzqHzgM202

Exact Mass: 332.15248
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Chermical Formula: CzqHzgM202

Exact Mass: 332.15248

£1 (ppm)



1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(thiophen-2-ylmethyl)indolin-2-one (31)
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Chemical Formula: CoqHogh205

Exact Mass: 348.1296
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Chemical Formula: CoqHogh205

Exact Mass: 348.1296
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1,3-dimethyl-4-(3-methylpyridin-2-yl)-3-(thiophen-3-ylmethyl)indolin-2-one (32)

PIT—

60—

10°¢
€Ie

Ire—

Nm.m\

ree

1997
8991
8991
6991
0.9 1
88°9 1
6891
069 1
0691
vTL
st
soel
9T LA

€10a0 9T'L _—
9TL
LTL —
6T'L
65°L
09°L

vm.wv.

§S'8

Chemical Formula: CoqHagho0S

Exact Mass: 34812963
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Chemical Formula: CoqHagho0S

Exact Mass: 34812963

AP 272
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3-ethyl-1-methyl-4-(3-methylpyridin-2-yl)-3-(naphthalen-2-ylmethyl)indolin-2-one (33)
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Chemical Formula: CagHzghl20

Exact Mass: 408.20451
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Chemical Formula: CagHzghl20

Exact Mass: 408.20451
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3-benzyl-3-ethyl-1-methyl-4-(3-methylpyridin-2-yl)indolin-2-one (34)
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Chemical Formula: CogHzgMN20

Exact Mass: 3568.1589
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Chemical Formula: CogHzgMN20

Exact Mass: 3568.1589
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1,3,3,6-tetramethyl-4-(3-methylpyridin-2-yl)indolin-2-one (35)
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Chemical Formula: CigHaphN20

Exact Mass: 280.16
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Chemical Formula: CigHaphN20

Exact Mass: 280.16

£1 (ppm)



6-methoxy-1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (36)
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Chemical Formula: CygHagN202

Exact Mass: 296 15
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Chemical Formula: CigHygN 202

Exact Mass: 296.15

£1 (ppm)



2-(6-fluoro-3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine 37
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Chemical Formula: CqgHqgFNO

Exact Mass: 257 1216

fos

3 0°¢

£86°0
960

=o'l

E20'1

£1 (ppm)

8’6l —

9T —

vy —

€0AD 9T'LL —
8868 —

1626~

80867
86'L01
€1°801

00°€C1
o521\
ﬁwwm_%
6LTET~
16°LE1
vowﬂw.
18€1
1791 —
vO'LST
SO°LST
LT191
9€°191
06191 \

Tse9l

Chemical Formula: CygHqgFNO

Exact Mass: 257.1216
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2-methyl-2-(3,3,7-trimethyl-2,3-dihydrobenzofuran-4-yl)pyridine 38
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1,3,3,7-tetramethyl-4-(3-methylpyridin-2-yl)indolin-2-one (39)
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Chemical Formula: CygHaghlz0

Exact Mass: 280.18
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Chemical Formmula: CigHaghoO
Exact Mass: 28016
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7-methoxy-1,3,3-trimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (40)
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Chemical Formula: CygHagN;0O4
Exact Mass: 2961525
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2-(7-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine (41)
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Chemical Formula: CigH1gCING
Exact Mass: 273.09
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Chemical Formula: CygHygCINO

Exact Mass: 273.0920
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2-(7-chloro-3,3-dimethyl-2,3-dihydrobenzofuran-4-yl)-3-methylpyridine (41°)
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Chemical Formula: CigHgCINO

Exact Mass: 273.03
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Chemical Formula: CigHgCING

Exact Mass: 273.09
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1,3-dimethyl-4-(3-methylpyridin-2-yl)indolin-2-one (42)
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Chemical Formula: CigH1gN20

Exact Mass: 252 13
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Chemical Formula: CgH1gh20

Exact Mass: 252 13
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thyl-4-(pyridin-2-yl)indolin-2-one (43)
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Chemical Formula: CigHqgMN20

Exact Mass: 252.13
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Chemical Formula: CygHygN20

Exact Mass: 252.13
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thylindolin-2-one (44)
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Chemical Formula: CizHgha02

Exact Mass: 28214
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Chemical Formula: C17H1aMN202

Exact Mass: 28214
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Chemical Formula: CqgHysFN20O

Exact Mass: 270.12
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Chemical Formula: CgHisFN2O
Exact Mass: 270.12
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Chemical Formula: CqgHqsFMN20
Exact Mass: 270.12
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4-(3-chloropyridin-2-yl)-1,3,3-trimethylindolin-2-one (46)
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Chemical Formula: CqgHq5CINO

Exact Mass: 286.09
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Chemical Formula: CqgHq5CINO

Exact Mass: 286.09

£1 (ppm)



4-(3-bromopyridin-2-yl)-1,3,3-trimethylindolin-2-one (47)
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Chemical Formula: CygHqsBrN0

Exact Mass: 330 0368
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Chemical Formula: CygHqsBrN0

Exact Mass: 330 0368

£1 (ppm)



hyl-4-(3-(trifluoromethyl)pyridin-2-yl)indolin-2-one (48)
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Chemical Formula: Cy7H15F3N20

Exact Mass: 320 11
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thylindolin-2-one (49)
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Chemical Formula: CgHq5MN202

Exact Mass: 294 1368
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Chemical Formula: CgHqgM205

Exact Mass: 254.1368
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Chemical Formula: CgH4ghaCOs

Exact Mass: 310 1317

B£0'C

G0N
=660

£1 (ppm)



¥L0T~
06'€C —
6v'97

TSy —

€I0AD9T'LL —

SE801 —

Tseet

v6€Cl

8TLTI~
POTET
6T€E1 7
oL €€l /
1€ErT~
PSSHT —
ocopt 7
991517

€6'891 —

99181 —

Chemical Formula: CagH4gh2Og

Esxact Mass: 3101317
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Chemical Formula: Cy7HygN20

Exact Mass: 266.14
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Chemical Formula: Cy7H1gMN20

Exact Mass: 266.14
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Exact Mass: 282 1368
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Chemical Fomula: CqzHqgN;04
ExactMass: 282 1368
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4-(5-methoxypyridin-2-yl)-1,3,3-trimethylindolin-2-one (53)
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Chemical Formula: CizHygNa05
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Chemical Formula: Cy7HqgMN202

Exact Mass: 282.14
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thylindolin-2-one (54)
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4-(5-fluoropyridin-2-yl)-1,3,3
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Chemical Formula: CygH5FN20

Exact Mass: 270.12
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Chemical Formula: CygHqsFN,0

Exact Mass: 27012
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4-(5-bromopyridin-2-yl)-1,3,3-trimethylindolin-2-one (55)
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Chemical Formula: CigH15BrNz0O

Exact Mass: 330.04
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Chemical Formula: CigH15BrNz0O

Exact Mass: 330.04

£1 (ppm)



4-(6-fluoropyridin-2-yl)-1,3,3-trimethylindolin-2-one (56)
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Chemical Formula: CygHysFMN,0

Exact Mass: 27012
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Chemical Formula: CygHysFMN,0

Exact Mass: 27012
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Chemical Formula: CygH4sFMN O
ExactMass: 270.1168
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1,3,3-trimethyl-4-(6-methylpyridin-2-yl)indolin-2-one (57)
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Chemical Formula: Cq7Hqgh20
ExactMass: 266.1419
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4-(5-fluoro-3-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (58)
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Chemical Formula: CqHq7FN0
Exact Mass: 284 1325
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Chemica Formula: Cq7H17FN20
Exact Mass: 2841325
| l N
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 110 130 120 110 100 90 80 70 60 50 10 30 20 10 0 -10
1 (ppm)
o~
% 0
® 0
o
=
=
=M
10}
N
\
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Exact Mass: 2841325
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4-(5-chloro-3-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (59)

£1 (ppm)
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Chemical Formula: Cy7H17CIN2O
Exact Mass: 300.1023
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Chemical Formula: Cy7H17CIN2O
Exact Mass: 300.1023
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4-(5-bromo-3-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (60)
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Chemical Formula: CqHq B0
ExactMass: 344.0524
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Chemical Formula: CqHq B0

ExactMass: 344.0524

£1 (ppm)



4-(3,5-dichloropyridin-2-yl)-1,3,3-trimethylindolin-2-one (61)
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Chemical Formula: CygHy4ClN,0

Exact Mass: 320.05
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Chemical Formula: CygHy4ClN,0

Exact Mass: 320.05
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4-(5-bromo-3-chloropyridin-2-yl)-1,3,3-trimethylindolin-2-one (62)
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Chemical Formula: CigH14BrCINGO
Exact Mass: 364 .00
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Chemical Formula: CygHy4BrCINgO
Exact Mass: 364.00
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4-(3-bromo-5-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (63)
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Chemical Formula: CysH 17BN 0

Exact Mass: 344 0524
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Chemical Formula: CysH 17BN 0

Exact Mass: 344 0524
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4-(5-amino-4-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (64)
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Chernical Formula: Cy7H gN30

Exact Mass: 281.15
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Chemical Formula: Cy7HgN30

Exact Mass: 281.15
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4-(5-bromo-4-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (65)
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Chemical Formula: CyzHq7Brh0

Exact Mass: 344.05
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Chemical Formula: CizHy7Bri,0

Exact Mass: 344.05

£1 (ppm)



4-(3,5-dibromo-4-methylpyridin-2-yl)-1,3,3-trimethylindolin-2-one (66)
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Chemical Formula: CyzH gBraha0
Exact Mass: 421.9629
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Chemical Formula: Cy7H1gBrah0
Exact Mass: 421 9629
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4-(benzo[d]thiazol-2-yl)-1,3,3-trimethylindolin-2-one (67)
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Chemica Formula: CygHgN20S

Exact Mass: 308.0983
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Chemical Formula: CygHqgN20S

Exact Mass: 305.0083

ll

£1 (ppm)



4-(isoquinolin-1-yl)-1,3,3-trimethylindolin-2-one (68)
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Chemical Formula CagHyghlz0

Exact Mass: 3021419

£1 (ppm)
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Chemical Formula CagHyghlz0

Exact Mass: 3021419

£1 (ppm)



2-one (69)
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Exact Mass: 354 17321
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Chemical Formula CgHzaN20

Exact Mass: 354 17321
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1,3,3-trimethyl-2-o0xo0-4-(pyridin-2-yl)-N-(p-tolyl)indoline-5-carboxamide (70)
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Chemical Formula:r CyyHoN30,

Exact Mass: 385 17903
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Chemical Formula:r CyyHoN30,

Exact Mass: 385 17903
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thyl-5-phenyl-4-(pyridin-2-yl)indolin-2-one (71)
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Chemical Formula: CyH pMN,0

Exact Mass: 326.15756
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Chemical Formula: CyH pMN,0

Exact Mass: 326.15756
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5-benzoyl-1,3,3-trimethyl-4-(pyridin-2-yl)indolin-2-one (72)
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Chemical Formula: Ca3H,0N,0;

Exact Mass: 356.1525
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Chemical Formula: Ca3H,0N,0;

Exact Mass: 356.1525
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1,3,3-trimethyl-2-ox0-4-(pyridin-2-yl)indoline-5-carbonitrile (73)
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Chemical Formula: CyzHygNa0

Exact Mass: 2771215
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Chemical Formula: Cy7H 430

Exact Mass: 277.1215
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4-((2-methylallyl)oxy)benzoic acid
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Chemical Farmula: CyqH4205
Exact Mass: 192.0786
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2-methyl-4-((2-methylallyl)oxy)benzoic acid
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Exact Mass: 206.0943
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Chemical Formula: CyzH1405
Exact Mass: 206.0943
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2-fluoro-4-((2-methylallyl)oxy)benzoic acid
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Chemical Formula: CyqyH,,FO5

Exact Mass: 2100692
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Chemical Formula: CyqyH,,FO5

Exact Mass: 2100692
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Chemical Formula: C44H4,FO5
Exact Mass: 2100692
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3-chloro-4-((2-methylallyl)oxy)benzoic acid
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Chemical Formula: CqqHyq G105
Exact Mass: 226.0397
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Chemical Formula: CyyHyCl05

Exact Mass: 226.0397
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4-((2-(phenoxymethyl)allyl)oxy)benzoic aci
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Exact Mass: 2841049
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Chemical Formula: Cy7H,504
Exact Mass: 284 1049
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4-(methyl(2-methylallyl)amino)benzoic acid
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Chemical Farmula: CgHqsNO2
Exact Mass: 205.1103
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Exact Mass: 2051103
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Chemical Farmula: Cq3HqgQg
Exact Mass: 208.0579
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Exact Mass: 219.0855
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Chemical Formula: C4aHisMN Oz
Exact Mass: 218.0885
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4-(N-methyl-2-phenylacrylamido)benzoic acid

o=t~ ~ o0 )
o aaNN— = " A
N N N N N won m
Vs \ Y

HO. .0

o]

Chemical Formula: CyzHqsM 05
Exact Mass: 281.1052
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Chemical Formula: CyzHyg 05

Exact Mags: 2811052
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Exact Mass: 205.0739
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Chemical Formula: CyqHq4MNO5
Exact Mass: 205.0739
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Chemical Formula: CqgH 5N 05
Exact Mass: 233.1052
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Chemical Formula: C4zHgh 05

Exact Mass: 233.1052
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Chemical Formula: CigHNO5

Exact Mass: 247 1208
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Chemical Formula: CygHq7NOg
Exact Mass: 247 1208
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(E)-4-(N,2-dimethyl-3-phenylacrylamido)benzoic acid
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Chemical Formula: CigHqaMNOg
Exact Mass: 295.1208
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Chemical Formula: CygHqzMNOg
Exact Mass: 295 1208
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(E)-4-(N,2-dimethyl-3-(p-tolyl)acrylamido)benzoic acid
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Chermical Formula: CgHigMN Oy
Exact Mass: 309.1365
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Chemical Formula: CagHgM O3
Exact Mass: 30813685
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(E)-4-(3-(4-methoxyphenyl)-N,2-dimethylacrylamido)benzoic acid
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Chemical Formula: CygH 6N 0,4
Exact Mazs: 3261314
1
!
% S lw's & & &
had cSeeee N -
S SRS SIS oo A
Te I Ta I3 Iz 11 To 5 5 7 3 5 i 5 2 I 13

£1 (ppm)



_-39.52 DMSO-d6

v o+ A N O = =
o L o XN —~O (] [ <
a8 % X NSO S ®N W ot ) <
-2 =z I ococoodadz A 3 =
[ I [ Rl / I

Q. OH
O\
w
-
a
Chemical Formula: CygHgN 0,
Exact Mazs: 3261314
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Chemical Formula: CqgHygNO43
Exact Mass: 341.1086
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Chemical Formula: CqgHygNO55
Exact Mass: 341.1086
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Exact Mass: 313.1114
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Chemical Formula: CgHygFNO5
Exact Mass: 313.1114
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(E)-4-(3-(4-chlorophenyl)-N,2-dimethylacrylamido)benzoic acid
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Chemical Formula: CygHgCINOg
Exact Mass: 329.0819
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Chemical Formula: CygHgCINOg
Exact Mass: 329.0819
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(E)-4-(3-(4-bromophenyl)-N,2-dimethylacrylamido)benzoic acid
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Chemical Formula: CygHygBrNO5
ExactMass: 3730314
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Chemical Formula: CygHygBrNO5
ExactMass: 3730314
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(E)-4-(3-(4-iodophenyl)-N,2-dimethylacrylamido)benzoic acid
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Chemical Formula: CqgHqglNCy
Exact Mass: 421.0175
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Chemical Formula: CqgHqglNCy
Exact Mass: 421.0175
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(E)-4-(N,2-dimethyl-3-(4-(trifluoromethyl)phenyl)acrylamido)benzoic acid
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Chemical Formula: CigHasFaN 05

Exact Mass: 363.1082
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Chemical Formula: CigHasFaN 05

Exact Mass: 363.1082
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Chemical Formula: CqgHqgFzMN 0y
Exact Mass: 363.1082
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(E)-4-(N,2-dimethyl-3-(4-nitrophenyl)acrylamido)benzoic acid
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Chemical Forrnula: CygHqgh205
Exact Mass: 3401059
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Chemical Formula: CygH4gMN205
Exact Mass: 340.1053
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Exact Mass: 320.1161
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Chemical Formula: CygHygN205

Exact Mass: 320.1161
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(E)-4-(N,2-dimethyl-3-(4-(methylsulfonyl)phenyl)acrylamido)benzo
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Chemical Formula: CygHqgNO5S
Exact Mass: 373.0954

£1 (ppm)
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Chemical Formula: CygH4gNO5S

Exact Mass: 373.0984
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Chemical Formula: CygHgh05

Exact Mass: 309 1365
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Chemical Formula: CqgHqgMO5

Exact Mass: 3081385
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(E)-4-(3-(2-chlorophenyl)-N,2-dimethylacrylamido)benzo
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Chemical Formula: CygH4gCINO;

Exact Mass: 329.0819
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Chemical Forrmula: CqgHsCINOz
Exact Mass: 329.0819
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(E)-4-(3-(2-bromophenyl)-N,2-dimethylacrylamido)benzoic acid
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Chemical Formula: CgHgBrNO;
Exact Mass: 373.0314
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Chemical Formula: CgH4gBMO;
Exact Mass: 373.0314
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(E)-4-(3-(furan-2-y1)-N,2-dimethylacrylamido)benzoic acid

a

Q

[a)

&)
K O SOV o aa v =3
o0 oo S~ 0~ 0 0 O O OO
VN S

I
(=]
(=]

Chemical Formula: CygHysM Oy
Exact Mass: 285.1001
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Chemical Formula: CygHisN 04

Exact Mass: 205.1001
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(E)-4-(N,2-dimethyl-3-(thiophen-2-yl)acrylamido)benzo
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Chemical Farmula: CygH N 055

Exact Mass: 301.0773

£1 (ppm)
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Chemical Farmula: CygH N 055
Exact Mass: 301.0773
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1 (ppm)

(E)-4-(N,2-dimethyl-3-(thiophen-3-yl)acrylamido)benzoic acid
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Chemical Formula: CygHisM 055
Exact Mass: 301.0773
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Chemical Formula: CgHysM055

Exact Mass: 3010773

1 (ppm)

(E)-4-(N-methyl-2-(naphthalen-2-ylmethylene)butanamido)benzoic acid
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Chemical Farmula: Co3HoNO5

Exact Mass: 359.1521

£1 (ppm)
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Chemical Formula: CagHoqNO5

Exact Mass: 359.1521
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Chemical Formula: CygHgMO5

Exact Mass: 309.1365
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Chemical Formula: CygH7M 0,4
Exact Mass: 311.1158
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3-methoxy-4-(N-methylmethacrylamido)benzoic acid
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Chemical Formula: CyzHysNOy
Exact Mass: 249.1001
|
|
I
M u t-_t L JU
T~ 2 e T ¥ z
S a9 S ~ S S
-~ o S o o ) o
Lo 105 14 s5 8o 75 70 65 60 55 50 45 40 35 30 25 20 .5 .0 .5 .5

£1 (ppm)
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Chemical Formula: Cy3H5NOy
Exact Mass: 2491001
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3-methyl-4-(N-methylmethacrylamido)benzoic acid
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Chemical Formula: CygHysNO4
Exact Mass: 233 1052
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Chemical Formula: CqgHysNOy

Exact Mass: 233 1052
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Chemical Farrnula: CygHysMOg

Exact Mass: 233.1052
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Chemical Formula: C4zHqsM Oy
Exact Mass: 233.1052
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2-methoxy-4-(N-methylmethacrylamido)benzoic acid
jos]
Q
a
o)
T T A 0 © % 7] =3 ©
—~———— O O % 0 -3 =1 < ®
R I - -} "o 1 .
e N/
e f ” H
O\
/N“J\
o}
Chemical Formula: C4gH 5N 04
Exact Mass: 2481001
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Chemical Formula: CygH5M 0,
Exact Mass: 248.1001
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Chemical Formula: CgH7NOz

Exact Mass: 2951208
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Chemical Formula: CygHzMOy
Exact Mass: 2951208
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4-(N-phenylmethacrylamido)benzoic acid
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Chemical Formula: Cy47H5MN 05

Exact Mass: 251.1052
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Chemical Formula: C47H,5M05
Exact Mass: 281.1052
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methyl 4-((2-methylprop-1-en-1-yl)oxy)benzoate (1°):
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Chermical Formula: CrgH1403
Exact Mass: 206 0843
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£1 (ppm)
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Chemical Formula: GyoHy 404

Exact Mass: 206.0843
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Chemical Formula: CigHgCING

Exact Mass: 273.09
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