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1. General details

All the reactions were monitored by thin-layer chromatography (TLC) and were visualized
using UV light. The product purification was done using silica gel column chromatography. Thin
layer chromatography (TLC) characterization was performed with precoated silica gel GF254
(0.2mm), while column chromatography characterization was performed with silica gel (100-
200mesh).'H and '3C NMR spectra were recorded with tetramethylsilane as the internal standard.
'H NMR spectra were recorded at 400 or 600 MHz (Varian) and *C NMR spectra were recorded
150 MHz (Varian). Chemical shifts are reported in ppm downfield from CDCl; (6 = 7.26 ppm) for
'H NMR and relative to the central CDClI; resonance (8 = 77.0 ppm) for 3C NMR spectroscopy.
Coupling constants are given in Hz. Melting points were measured with YRT-3 melting point
apparatus (Shantou Keyi Instrument & Equipment Co., Ltd., Shantou, China). High resolution
mass spectroscopy data of the products were collected on a Waters Micromass GCT or a Bruker
Apex IV FTMS instrument. All the N-methyl-2-oxo-N-phenylacetamide 1 were prepared

according to the reported procedures. !

2. General procedure for the synthesis of 2 (2a as an example)

H 'Tz Bz
N_ _CHO PdCl,, air XN
X 2 L
Ri— \ﬂ/ 0 R = ©
J o DMSO 100°C
o)
1 2

A mixture of N-methyl-2-oxo-N-phenylacetamide 1a (0.4 mmol) and PdCl, (10 mol %) were
added in 2 mL DMSO and then stirred under air at 100 °C for 3h. After the completion of the
reaction (monitored by TLC), the reaction mixture was cooled to room temperature, diluted with
water and extracted with ethyl acetate. The organic layer was washed with saturated brine, dried
over anhydrous sodium sulfate and the solvent was evaporated to dryness. The crude residue was
purified by flash chromatography on silica (PE/EA=10/1) to afford pure 1-methylindoline-2,3-
dione 2a as a red solid (59.3 mg, 92% yield).
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3. Spectroscopic characterization data of products

1-methylindoline-2,3-dione (2a)

/
N

o)

2a O

Yield 92%; red solid; mp. 130-133 °C; 'H NMR (400 MHz, CDCls): § 7.64-7.58 (m, 2H),
7.14 (t, J= 7.6 Hz, 1H), 6.92 (d, J = 8.0 Hz, 1H), 3.26 (s, 3H); *C NMR (CDCl;, 150 MHz):
5 183.3, 158.1, 151.4, 138.4, 125.1, 123.8, 117.3, 109.9, 26.2; HRMS (ESI): m/z [M + Na*]
calcd for CoH,NO,+Na™ 184.0369, found 184.0370.

1-ethylindoline-2,3-dione (2b)

p

N
O

2b ©
Yield 93%; red solid; mp. 92-94 °C; 'H NMR (400 MHz, CDCls): 8 7.62-7.58 (m, 2H), 7.12 (t,
J=17.6 Hz, 1H), 6.93 (d, J= 8.0 Hz, 1H), 3.80 (q, J = 7.6 Hz, 2H), 1.32 (t, J = 7.6 Hz, 3H);
3C NMR (CDCl;, 150 MHz): 6 182.3, 158.3, 151.4, 138.2, 125.2, 123.9, 117.0, 109.6, 36.0,
14.4; HRMS (ESI): m/z [M + Na*] calcd for C;(HyNO,+Na* 198.0525, found 198.0528.

1-butylindoline-2,3-dione (2¢)

e

N
O

2c O

Yield 86%; red solid; mp. 35-36 °C; '"H NMR (400 MHz, CDCl;): § 7.61-7.57 (m, 2H), 7.11 (t,
J=17.2 Hz, 1H), 6.90 (m, 1H), 3.76-3.71 (m, 2H), 1.73-1.64 (m, 2H), 1.58 (q, /= 7.6 Hz, 1H),
1.42 (q, J = 7.6 Hz, 1H), 0.99 (t, J = 7.6 Hz, 3H); *C NMR (CDCl;, 150 MHz): 5 183.4,
158.5, 151.3, 138.5, 125.1, 123.5, 116.9, 109.8, 43.1, 31.0, 20.7, 13.8; HRMS (ESI): m/z [M
+ Na*] calcd for C,H3NO,+Na" 226.0838, found 226.0842.

1-allylindoline-2,3-dione (2d)
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2d O

Yield 75%; red solid; mp. 89-90 °C; 'H NMR (600 MHz, CDCLy): § 7.62 (d, J = 7.2 Hz, 1H),
7.57 (t,J = 7.2 Hz, 1H), 7.13 (t, J = 7.2 Hz, 1H), 6.90 (d, J = 7.2 Hz, 1H), 5.85 (m, 1H), 5.30
(m, 2H), 4.37 (d, J = 5.4 Hz, 2H); 3C NMR (CDCls, 150 MHz): & 183.2, 157.8, 150.8, 138.3,
130.3, 125.4, 123.8, 118.6, 117.5, 110.8, 42.5; HRMS (ESI): m/z [M + Na‘] caled for
C1HoNO,+Na* 210.0525, found 210.0526.

1-(4-methoxybenzyl)indoline-2,3-dione (2e)

r@o\
N
O

O
2e

Yield 95%; red solid; mp. 169-171 °C; '"H NMR (400 MHz, CDCls): & 7.59 (d, J = 7.2 Hz,
1H), 7.51-7.46 (m, 1H), 7.27 (d, J = 8.8 Hz, 2H), 7.08 (t, /= 7.6 Hz, 1H), 6.87 (d, /= 8.8 Hz,
2H), 6.81 (d, J = 8.0 Hz, 1H), 4.86 (s, 2H), 3.78 (s, 3H); 13C NMR (CDCl;, 150 MHz): &
183.3, 159.4, 158.2, 150.7, 138.2, 128.9, 126.4, 125.3, 123.7, 117.6, 114.3, 111.0, 55.2, 43.5;
HRMS (ESI): m/z [M + Na*] calcd for C;4H;3NO;+Nat 290.0788, found 290.0790.

1,5-dimethylindoline-2,3-dione (2f)

/
N

O

2fO

Yield 90%; red solid; mp. 149-150 °C; 'H NMR (400 MHz, CDCls): § 7.42-7.28 (m, 2H),
6.79 (d, J = 8.0 Hz, 1H), 3.23 (s, 3H), 2.34 (s, 3H); 3C NMR (CDCl;, 150 MHz): & 182.2,
158.7,151.5, 150.7, 125.3, 124.4, 115.2, 110.8, 26.2, 22.9; HRMS (ESI): m/z [M + Na*] calcd
for C1gHyNO,+Na* 198.0525, found 198.0525.

5-methoxy-1-methylindoline-2,3-dione (2g)
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MeO
(@)

2g
Yield 93%; red solid; mp. 175-176 °C; 'H NMR (400 MHz, CDCls): § 7.17-7.15 (m, 2H),
6.82 (d, J = 8.0 Hz, 1H), 3.81 (s, 3H), 3.23 (s, 3H); '3*C NMR (CDCl;, 150 MHz): & 183.8,
158.2, 156.6, 145.7, 124.0, 117.8, 110.9, 109.8, 55.5, 26.1; HRMS (ESI): m/z [M + Na*] calcd
for C(HoNOs+Na* 214.0475, found 214.0476.

5-chloro-1-methylindoline-2,3-dione (2h)

/
N

O

Cl
O

2h

Yield 84%; red solid; mp. 171-173 °C; 'H NMR (400 MHz, CDCls): § 7.59-7.56 (m, 2H),
6.86 (d, J=9.2 Hz, 1H), 3.26 (s, 3H); 3C NMR (CDCl;, 150 MHz): § 181.5, 158.2, 152.2,
1443, 126.4, 124.0, 1152, 110.5, 26.5; HRMS (ESI): m/z [M + Na*] caled for
CoHgCINO,+Na* 217.9979, found 217.9982.

5-bromo-1-methylindoline-2,3-dione (2i)

/
N

)

Br

2iO

Yield 89%; red solid; mp. 163-164 °C; 'H NMR (400 MHz, CDCl;): § 7.74-7.70 (m, 2H),
6.82 (d, J= 8.0 Hz, 1H), 3.26 (s, 3H); 3C NMR (CDCl;, 150 MHz): § 182.1, 157.4, 150.1,
140.6, 128.0, 118.5, 116.6, 111.6, 26.3; HRMS (ESI): m/z [M + Na*] caled for
CoHgBrNO,+Na* 261.9474, found 261.9472.

1,7-dimethylindoline-2,3-dione (2j)
/

N
O

2j O

Yield 90%; red solid; mp. 162-164 °C; 'H NMR (400 MHz, CDCLy): & 7.46 (d, J = 7.6 Hz,
1H), 7.33 (d, J = 7.6 Hz, 1H), 7.01 (t, J = 7.6 Hz, 1H), 3.53 (s, 3H), 2.57 (s, 3H); *C NMR
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(CDCls, 150 MHz): & 182.7, 158.0, 151.8, 150.5, 125.5, 124.5, 115.5, 110.9, 26.1, 22.9;
HRMS (ESI): m/z [M + Na™] calcd for C;(HgNO,+Na* 198.0525, found 198.0522.

1-ethyl-7-methylindoline-2,3-dione (2k)

//

N
O

2kO

Yield 87%; red solid; mp. 188-190 °C; 'H NMR (400 MHz, CDCl;): & 7.47 (d, J = 7.6 Hz,
1H), 7.34 (d, J= 7.6 Hz, 1H), 7.01 (t, /= 7.6 Hz, 1H), 4.01 (q, /= 7.2 Hz, 2H), 2.54 (s, 3H),
1.34 (t, J = 7.2 Hz, 3H); 3C NMR (CDCl;, 150 MHz): § 184.1, 159.1, 148.4, 142.3, 123.7,
123.5,121.4, 118.8, 36.9, 18.7, 14.5; HRMS (ESI): m/z [M + Na*] calcd for C;;H;;NO,+Na*
212.0682, found 212.0685.

1-ethyl-5-methylindoline-2,3-dione (21)

D

N
O

21 O

Yield 88%; red solid; mp. 74-76 °C; '"H NMR (400 MHz, CDCl;): § 7.42-7.38 (m, 2H), 6.80
(d, J=8.0 Hz, 1H), 3.81 (q, J = 7.2 Hz, 2H), 2.39 (s, 3H), 1.30 (t, J = 7.2 Hz, 3H); 3C NMR
(CDCl3, 150 MHz): 6 184.0, 159.2, 148.3, 142.5, 123.2, 123.1, 121.7, 118.2, 36.9, 18.7, 14.5;
HRMS (ESI): m/z [M + Na*] caled for C;1H;;NO,+Na* 212.0682, found 212.0684.

6-chloro-1-methylindoline-2,3-dione (2m)

c N

@)

2mO

Yield (2m +2m') total 81%; red solid; mp. 177-178 °C; 'H NMR (400 MHz, CDCLy): § 7.55 (d,
J=8.0 Hz, 1H), 7.12 (dd, J, = 1.6 Hz, J, = 8.0 Hz, 1H), 6.91 (d, J = 1.6 Hz, 1H), 3.27 (s, 3H);
13C NMR (CDCls, 150 MHz): § 181.7, 158.1, 152.4, 144.8, 126.3, 124.0, 115.7, 110.8, 26.4;
HRMS (ESI): m/z [M + Na*] caled for CoHgCINO,+Na* 217.9979, found 217.9983.

4-chloro-1-methylindoline-2,3-dione (2m')
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2m

red solid; mp. 192-195 °C; 'H NMR (400 MHz, CDCls): § 7.52 (t, J = 8.0 Hz, 1H), 7.08 (d, J
= 8.0 Hz, 1H), 6.80 (d, J = 7.6 Hz, 1H), 3.27 (s, 3H); *C NMR (CDCl;, 150 MHz): § 181.1,
158.3, 152.3, 144.5, 126.2, 124.0, 115.7, 110.5, 26.4; HRMS (ESI): m/z [M + Na*] calcd for
CoH4CINO,+Na* 217.9979, found 217.9981.

6-bromo-1-methylindoline-2,3-dione (2n)

Br N/

)

2nO

Yield (2n +2n") total 87%; red solid; mp. 118-119 °C; 'H NMR (400 MHz, CDCl5): & 7.47 (d,
J=17.6 Hz, 1H), 7.30 (dd, J;, = 1.2 Hz, J, = 7.6 Hz, 1H), 7.09 (d, J= 1.2 Hz, 1H), 3.25 (s, 3H);
3C NMR (CDCl;, 150 MHz): & 182.3, 157.4, 150.2, 140.6, 128.1, 118.6, 116.5, 111.7,
26.3;HRMS (ESI): m/z [M + Na*] calcd for CoqH¢BrNO,+Na* 261.9474, found 261.9470.

4-bromo-1-methylindoline-2,3-dione (2n")

/
N

@)

@)
Br 2n'

red solid; mp. 199-200 °C; 'H NMR (600 MHz, CDCls): § 7.43 (t, J = 8.4 Hz, 1H), 7.26 (d, J
= 7.8 Hz, 1H), 6.85 (d, J = 7.8 Hz, 1H), 3.26 (s, 3H); *C NMR (CDCl;, 150 MHz): § 182.0,
157.2, 150.3, 140.3, 128.1, 118.5, 116.6, 111.2, 26.3; HRMS (ESI): m/z [M + Na*] calcd for
CoH¢BrNO,+Na* 261.9474, found 261.9475.

1,6-dimethylindoline-2,3-dione (20)

/
N

O

20O

Yield (20 +20") total 88%; red solid; mp. 150-151 °C; 'H NMR (400 MHz, CDCl5): & 7.49 (d,
J=17.6 Hz, 1H), 6.93 (d, J= 7.6 Hz, 1H), 6.70 (s, 1H), 3.32 (s, 3H), 2.40 (s, 3H); 3C NMR
(CDCl;, 150 MHz): & 182.6, 158.9, 151.8, 150.7, 125.3, 124.4, 115.3, 110.7, 26.1, 22.9;
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HRMS (ESI): m/z [M + Na*] calcd for C;(HgNO,+Na* 198.0525, found 198.0527.

1,4-dimethylindoline-2,3-dione (20")

/
N

@)

O
20'
red solid; mp. 164-165 °C; 'H NMR (400 MHz, CDCls): & 7.44 (t, J = 8.0 Hz, 1H), 6.90 (d, J
= 7.6 Hz, 1H), 6.69 (d, J = 8.0 Hz, 1H), 3.24 (s, 3H), 2.57 (s, 3H); 3C NMR (CDCls, 150
MHz): 6 182.8, 158.8, 151.8, 150.7, 125.4, 124.4, 115.5, 110.8, 26.1, 22.9; HRMS (ESI): m/z
[M + Na*] calcd for C;(HoNO,+Na* 198.0525, found 198.0528.

1-methyl-S-phenylindoline-2,3-dione (2p)

Yield 80%; red solid; mp. 182-184 °C; 'H NMR (400 MHz, CDCls): & 7.85-7.82 (m, 2H),
7.54-7.51 (m, 2H), 7.47-7.44 (m, 2H), 7.40-7.37 (m, 1H), 6.98 (d, J= 8.0 Hz, 1H), 3.29 (s,
3H); 3C NMR (CDCls, 150 MHz): & 183.3, 160.1, 150.5, 139.3, 137.2, 136.5, 129.2, 127.9,
126.6, 123.5, 117.8, 110.5, 26.4; HRMS (ESI): m/z [M + Na*] calcd for C;sH;{NO,+Na*
260.0682, found 260.0686.

5-(4-fluorophenyl)-1-methylindoline-2,3-dione (2q)

F

Yield 77%; red solid; mp. 136-139 °C; 'H NMR (400 MHz, CDCl;): & = 7.79-7.75 (m, 2H),
7.50-7.46 (m, 2H), 7.14 (t, J= 8.8 Hz, 2H), 6.98 (d, /= 8.0 Hz, 1H), 3.29 (s, 3H); 3C NMR
(CDCl;, 150 MHz): 6183.3, 162.1(d, Jcr=246.8Hz), 158.2, 150.4, 136.6, 136.3, 135.1,
128.2(d, Jc.r=7.6Hz), 123.5, 117.8, 115.9(d, Jc.r=21.4Hz), 110.3, 26.3; HRMS (ESI): m/z [M
+ Na*] calcd for C{sH;(FNO,+Na" 278.0588, found 278.0587.

5-(4-chlorophenyl)-1-methylindoline-2,3-dione (2r)
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Cl

Yield 82%; red solid; mp. 180-182 °C; 'H NMR (400 MHz, CDCIl3): § 7.80 (dd, J; = 1.6 Hz,
J,=28.0 Hz, 1H), 7.60 (d, J= 1.6 Hz, 1H), 7.46-7.40 (m, 4H), 6.98 (d, /= 8.0 Hz, 1H), 3.29 (s,
3H); BC NMR (CDCls, 150 MHz): & 183.2, 158.2, 150.6, 137.4, 136.6, 136.0, 134.0, 129.2,
127.8, 123.5, 117.8, 110.4, 26.4; HRMS (ESI): m/z [M + Na*] calcd for C;5sH;,CINO,+Na*
294.0292, found 294.0290.

5-(3-chlorophenyl)-1-methylindoline-2,3-dione (2s)

Yield 79%; red solid; mp. 188-189 °C;; '"H NMR (400 MHz, CDCLy): & 7.81-7.78 (m, 2H),
7.49 (s, 1H), 7.39-7.35 (m, 3H), 6.98 (d, J= 8.0 Hz, 1H), 3.29 (s, 3H); *C NMR (CDCl, 150
MHz): & 183.2, 158.2, 150.8, 140.7, 136.7, 135.9, 135.0, 130.3, 127.9, 126.7, 124.7, 123.7,
117.9, 110.4, 26.4; HRMS (ESI): m/z [M + Na*] caled for C,sH;(CINO,+Na* 294.0292,
found 294.0294.

5-(3,5-dichlorophenyl)-1-methylindoline-2,3-dione (2t)

Yield 72%; red solid; mp. 228-230 °C; '"H NMR (400 MHz, DMSO-d¢): 6 8.08 (dd, J; = 1.6
Hz, J, = 8.4 Hz, 1H), 7.94 (d, J= 1.6 Hz, 1H), 7.79 (d, J= 1.2 Hz, 2H), 7.57 (d, J= 1.6 Hz,
1H), 7.24 (d, J= 8.4 Hz, 1H), 3.18 (s, 3H); 3C NMR (DMSO-d¢, 150 MHz): 5 183.3, 158.6,
151.6, 142.3, 136.8, 134.9, 132.4, 127.0, 125.2, 122.9, 118.2, 111.3, 26.4; HRMS (ESI): m/z
[M + Na*] calcd for CsHoC;;NO,+Na* 327.9903, found 327.9904.

3-(1-methyl-2,3-dioxoindolin-5-yl)benzonitrile (2u)
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Yield 74%; red solid; mp. 236-237 °C; '"H NMR (400 MHz, DMSO-d¢): & 8.22 (s, 1H), 8.10-
8.04 (m, 2H), 7.94 (d, J= 1.6 Hz, 1H), 7.81 (d, J= 8.0 Hz, 1H), 7.65 (t, J= 8.0 Hz, 1H), 7.27
(d, J= 8.0 Hz, 1H), 3.20 (s, 3H); 3C NMR (DMSO-ds, 150 MHz): & 183.4, 158.5, 151.4,
139.8, 136.6, 133.2, 131.2, 130.3, 130.1, 122.7, 118.9, 118.3, 112.3, 111.3, 26.4; HRMS (ESI):
m/z [M + Na*] caled for C1H;oN,O,+Na* 285.0634, found 285.0637.

1-methyl-5-(thiophen-2-yl)indoline-2,3-dione (2v)

/
N

R ©

S
2vO

Yield 76%; red solid; mp. 206-208 °C; 'H NMR (400 MHz, CDCl;): 6 7.84 (d, J= 1.6 Hz,
1H), 7.82 (s, 1H), 7.30 (dd, J; = 0.8 Hz, J, = 4.0 Hz, 1H), 7.27 (d, J= 2.4 Hz, 1H), 7.10-7.08
(m, 1H), 6.92 (d, J= 8.8 Hz, 1H), 3.28 (s, 3H); 3C NMR (CDCl;, 150 MHz): & 183.1, 158.1,
150.3, 142.3, 135.2, 130.9, 128.2, 125.3, 123.1, 122.4, 117.8, 103.1, 26.4; HRMS (ESI): m/z
[M + Na*] calcd for C{3HoNO,S+Na* 266.0246, found 266.0250.
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5. 'H NMR and 3C NMR Spectra of Products

CP-0714-3 H1 CDCI3 2015-7-14
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LI-11 H1 COC13 2015-7-2
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LJ20150714A WL CDCI3 2015-7-14
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Ld-10 M1 €DCIS  2015-7-2

Pulse Sequence: sZpul
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LJ-06 M1 COCIS 2015-6-29
Pulse Sequence: s2pul

6.804
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LJ20150506 H1 CDCI3  2015-5-6
Pulse Sequence: s2pul
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2015-5-7
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ML
Pulse Sequence: s2pul
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€P-0713-4-COCL3-C13-2015-7-17

Archive directory: /homesvnmri vnmrsys /data
Sample directory: OneProbe_callh_ 20110603_05
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LJ-03 HI CDCI3  2015-5-29
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CP-0714-1-COCLI-C13-2015-7-17

Archive directory: /home/vnmrisvnmrsys/data
Sample directory: OneProbe_calib_z0140803_05

Pulse Sequence: s2pul
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LJ-p4 W1 COCIZ 2015-6-29
Pulse Sequence: sZpul
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22-10 H1 COG13 2015-6-8

Pulse Sequence: s2pul
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22-11 HL CDC13  2015-6-9

Pulse Sequence: s2pul
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HL COCIS  2015-7-7

Pulse Sequence: sZpul
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LJ-17-COCL3-H1-2018-7-7

Pulse Sequence: sZpul
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Ld-12 HI DNSO 201§-7-2

Pulse Sequence: szpul
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LI-16 H1 €OCIE 2015-7-7

Pulse Sequence: s2pul
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