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1. General methods

Unless otherwise noted, all of the reagents were purchased from commercial suppliers and used
without purification. 'H NMR and '*C NMR spectra were recorded on a Bruker AVANCE III HD
400 instrument. HRMS (ESI) determinations were carried out on a Bruker Daltonics MicrOTOF 11
spectrometer. Melting points were determined on a Shanghai Shenguang WRS-3 melting point
instrument. The 4-carbamoyl-Hantzsch esters and N-arylacrylamides were prepared according to
the published procedures!-®.

2. General procedure for the carbamoylation

4-Carbamoyl Hantzsch ester 1 (0.24 mmol), N-arylacrylamides 2 or N-arylcinnamamides 4 (0.2
mmol), (NH,),S,05 (0.4 mmol), and CH3CN-H,O (2 mL, v/v, 1:1) were added to a 10 mL
Schlenk tube under N,. The mixture was heated at 50 °C for 12 h and then cooled to room
temperature. After the reaction was completed, the mixture was concentrated under reduced
pressure, the resulting mixture was dissolved with ethyl acetate (5 mL) and washed with H,O (3 x
5 mL). The organic phase was concentrated under vacuum, the residue was purified by column
chromatography on silica gel to give the corresponding products 3 or 5.

3. Characteristic data of compounds

1,3-dimethyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)indolin-2-one (3a)’

oo™

Yield (88%), white solid, mp 140.5-141.3 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCl) &: 7.25-7.19 (m, 1H), 7.17-7.11 (m, 1H), 7.02-6.96 (m, 1H), 6.84 (d, J = 8.0 Hz,
1H), 3.38-3.28 (m, 4H), 3.26 (s, 3H), 2.99 (d, J = 16.0 Hz, 1H), 2.94 (d, J = 16.0 Hz,1H), 1.61-
1.47 (m, 4H), 1.46-1.35 (m, 2H), 1.34 (s, 3H).

1,3-dimethyl-3-(2-morpholino-2-oxoethyl)indolin-2-one (3b)’
o

Swh i

Yield (82%), white solid, mp 180.9-181.2 °C, PE/EA = 3/1 to EA as the eluent; 'H NMR (400
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MHz, CDCly) &: 7.27-7.22 (m, 1H), 7.17-7.13 (m, 1H), 7.04-6.98 (m, 1H), 6.86 (d, J = 8.0 Hz,
1H), 3.66-3.48 (m, 4H), 3.48-3.28 (m, 4H), 3.26 (s, 3H), 3.00 (d, J = 16.0 Hz, 1H), 2.92 (d, J =
16.0 Hz, 1H), 1.36 (s, 3H).

1,3-dimethyl-3-(2-0x0-2-(pyrrolidin-1-yl)ethyl)indolin-2-one (3¢)

{2

Yield (80%), viscous liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:
7.25-7.19 (m, 1H), 7.18-7.15 (m, 1H), 7.01-6.94 (m, 1H), 6.83 (d, J = 8.0 Hz, 1H), 3.37-3.27 (m,
3H), 3.25 (s, 3H), 3.23-3.17 (m, 1H), 2.91 (d, J = 16.0 Hz, 1H), 2.84 (d, J = 16.0 Hz, 1H), 1.89-
1.82 (m, 2H), 1.78-1.70 (m, 2H), 1.36 (s, 3H); 13C NMR (100 MHz, CDCl;) : 180.8, 167.4, 143.8,
134.1, 127.6, 121.9, 121.7, 108.0, 46.5, 45.6, 45.4, 41.9, 26.3, 26.0, 24.5, 24.2; HRMS (ESI) m/z:
[M+H]" calcd for C6HzN,0, 273.1598; found 273.1598.

2-(1,3-dimethyl-2-oxoindolin-3-y1)-N,N-diethylacetamide (3d)’

oo™
N~ ~O ©

|
Yield (75%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCI;) &:
7.25-7.18 (m, 1H), 7.17-7.11 (m, 1H), 6.98 (t, /= 8.0 Hz, 1H), 6.83 (d, /= 8.0 Hz, 1H), 3.30-3.21
(m, 5H), 3.21-3.11 (m, 2H), 2.96 (d, J = 16.0 Hz, 1H), 2.91 (d, J = 16.0 Hz, 1H), 1.36 (s, 3H),
1.14 (t,J= 8.0 Hz, 3H), 0.90 (t, J = 8.0 Hz, 3H).

N-cyclopentyl-2-(1,3-dimethyl-2-oxoindolin-3-yl)acetamide (3e)’

Swaae

Yield (88%), yellow solid, 118. 6-119.2 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400 MHz,
CDCl;) &: 7.32-7.24 (m, 2H), 7.08 (t, J = 8.0 Hz, 1H), 6.85 (d, J = 8.0 Hz, 1H), 6.33 (s, 1H), 4.11-
3.98 (m, 1H), 3.24 (s, 3H), 2.75 (d, J= 16.0 Hz, 1H), 2.62 (d, /= 16.0 Hz, 1H), 1.92-1.74 (m, 2H),

1.68-1.46 (m, 4H), 1.43 (s, 3H), 1.33-1.17 (m, 2H).



N-cycloheptyl-2-(1,3-dimethyl-2-oxoindolin-3-yl)acetamide (3f)’

Cly O

Yield (70%), yellow liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCls) &:
7.28-7.22 (m, 2H), 7.05 (t, J = 8.0 Hz, 1H), 6.83 (d, J = 8.0 Hz, 1H), 6.21 (d, J = 8.0 Hz, 1H),
3.83-3.71 (m, 1H), 3.22 (s, 3H), 2.73 (d, J = 16.0 Hz, 1H), 2.59 (d, J=16.0 Hz, 1H), 1.78-1.64 (m,
2H), 1.59-1.45 (m, 6H), 1.43-1.38 (m, 4H), 1.33-1.21 (m, 3H).

2-(1,3-dimethyl-2-oxoindolin-3-yl)-N-hexylacetamide (3g)’
H

WN\/\/\/
N~ ~0O ©

|
Yield (85%), yellow liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:

7.30-7.22 (m, 2H), 7.06 (t, J = 8.0 Hz, 1H), 6.84 (d, J = 8.0 Hz, 1H), 6.32 (s, 1H), 3.23 (s, 3H),
3.13-3.03 (m, 2H), 2.77 (d, J = 16.0 Hz, 1H), 2.64 (d, J = 16.0 Hz, 1H), 1.41 (s, 3H), 1.38-1.29 (m,
2H), 1.28-1.16 (m, 6H), 0.85 (t, J = 8.0 Hz, 3H).

N-benzyl-2-(1,3-dimethyl-2-oxoindolin-3-yl)acetamide (3h)®

N.
C ™
N OO

|
Yield (70%), yellow liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCls) &:

7.31-7.19 (m, SH), 7.10-6.99 (m, 3H), 6.81 (d, J = 8.0 Hz, 1H), 6.60-6.50 (m, 1H), 4.34-4.14 (m,
2H), 3.09 (s, 3H), 2.84 (d, J = 16.0 Hz, 1H), 2.68 (d, J = 16.0 Hz, 1H), 1.38 (s, 3H).

2-(1,3-dimethyl-2-oxoindolin-3-y1)-N-(1-phenylethyl)acetamide (3i)’

H Ph
Oy

Yield (41%), yellow solid, mp 171.7-172.5 °C, PE/EA = 3/1 to EA as the eluent; 'H NMR (400
MHz, CDCl;) é: 7.33-7.23 (m, SH), 7.21-7.15 (m, 2H), 7.08 (t, J = 8.0 Hz, 1H), 6.84 (d, J = 8.0
Hz, 1H), 6.54 (d, J = 8.0 Hz, 1H), 5.03-4.89 (m, 1H), 3.24 (s, 3H), 2.80 (d, J=16.0 Hz, 1H), 2.65
(d, J=16.0 Hz, 1H), 1.38 (s, 3H), 1.34 (d, J = 8.0 Hz, 3H).
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2-(1,3-dimethyl-2-oxoindolin-3-yl)-N-(furan-2-ylmethyl)acetamide (3j)

~ A
Yo"

Yield (50%), white solid, mp 100.7-101.1 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCls) &: 7.32-7.28 (m, 1H), 7.28-7.22 (m, 2H), 7.06 (t, J = 8.0 Hz, 1H), 6.83 (d, J = 8.0
Hz, 1H), 6.65 (s, 1H), 6.29-6.23 (m, 1H), 6.12-6.04 (m, 1H), 4.38-4.20 (m, 2H), 3.18 (s, 3H), 2.80
(d, J = 16.0 Hz, 1H), 2.68 (d, J = 16.0 Hz, 1H), 1.41 (s, 3H); 13C NMR (100 MHz, CDCI;) &:
180.5, 168.7, 151.3, 142.8, 141.9, 133.1, 128.1, 122.3, 110.3, 108.3, 107.1, 46.1, 43.6, 36.3, 26.3,
23.5; HRMS (ESI) m/z: [M+H]* calcd for C;7H;9N,0; 299.1390; found 299.1387.

2-(1,3-dimethyl-2-oxoindolin-3-yl)-N-phenethylacetamide (3k)’
H

Pwe e
N (0] ©

|
Yield (83%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:

7.30-7.24 (m, 4H), 7.21-7.16 (m, 1H), 7.14-7.09 (m, 2H), 7.09-7.03 (m, 1H), 6.84 (d, J = 8.0 Hz,
1H), 6.26 (s, 1H), 3.44-3.27 (m, 2H), 3.21 (s, 3H), 2.76 (d, J = 16.0 Hz, 1H), 2.67 (t, J = 8.0 Hz,
2H), 2.61 (d, J = 16.0 Hz, 1H), 1.38 (s, 3H).

2-(1,3-dimethyl-2-oxoindolin-3-yl)-N-phenylacetamide (31)3

: \/\ N.
Ph
N OO

|
Yield (75%), white solid, mp 98.2-99.1°C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400 MHz,

CDCL) &: 8.87 (s, 1H), 7.48 (d, J = 8.0 Hz, 2H), 7.34-7.27 (m, 4H), 7.15-7.03 (m, 2H), 6.87 (d, J
= 8.0 Hz, 1H), 3.26 (s, 3H), 2.91 (d, J = 16.0 Hz, 1H), 2.84 (d, J = 16.0 Hz, 1H), 1.51 (s, 3H).

2-(1,3-dimethyl-2-oxoindolin-3-yl)-N-(p-tolyl)acetamide (3m)3

Swagel

Yield (76%), yellow solid, mp 111.8-112.5 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400



MHz, CDCLy) 8: 8.73 (s, 1H), 7.37-7.27 (m, 4H), 7.13-7.05 (m, 3H), 6.86 (d, J = 8.0 Hz, 1H), 3.25
(s, 3H), 2.90 (d, J = 16.0 Hz, 1H), 2.82 (d, J= 16.0 Hz, 1H), 2.29 (s, 3H), 1.50 (s, 3H).

2-(1,3-dimethyl-2-oxoindolin-3-yl)-N-(4-(trifluoromethyl)phenyl)acetamide (3n)3

H
ETi 1 CL
ITI o CFs

Yield (51%), white solid, mp 72.1-72.9 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400 MHz,
CDCl;) 6: 9.52 (s, 1H), 7.62 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H), 7.34-7.26 (m, 2H), 7.12
(t, J= 8.0 Hz, 1H), 6.89 (d, J = 8.0 Hz, 1H), 3.27 (s, 3H), 2.95 (d, J = 16.0 Hz, 1H), 2.89 (d, J =
16.0 Hz, 1H), 1.50 (s, 3H).

3-(cyclopentylmethyl)-1,3-dimethylindolin-2-one (30)°

CLLO

|
Yield (81%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:
7.29-7.22 (m, 1H), 7.18-7.14 (m, 1H), 7.08-7.02 (m, 1H), 6.83 (d, J = 8.0 Hz, 1H), 3.21 (s, 3H),
2.11-2.00 (m, 1H), 1.92-1.82 (m, 1H), 1.51-1.18 (m, 10H), 1.06-0.94 (m, 1H), 0.89-0.75 (m, 1H).

5-methoxy-1,3-dimethyl-3-(2-ox0-2-(piperidin-1-yl)ethyl)indolin-2-one (3p)

MeO I\O
- :wio °

Yield (71%), yellow solid, mp 134.5-135.2 °C, PE/EA = 3/1 to EA as the eluent; "H NMR (400
MHz, CDCls) 8: 6.78-7.76 (m, 1H), 6.74-6.72 (m, 2H), 3.76 (s, 3H), 3.36-3.30 (m, 4H), 3.23 (s,
3H), 2.98 (d, J = 16.0 Hz, 1H), 2.90 (d, J = 16.0 Hz, 1H), 1.59-1.47 (m, 4H), 1.43-1.33 (m, 2H),
1.32 (s, 3H); 3C NMR (100 MHz, CDCls) 6: 180.5, 166.9, 155.5, 137.4, 135.9, 110.9, 109.9,
108.0, 55.6, 46.5, 46.0, 42.5, 40.5, 26.4, 26.2, 253, 25.0, 24.3; HRMS (ESI) calcd for

CisHasN,O5*: [M+H]" 317.1860, found: 317.1860.



1,3,5-trimethyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)indolin-2-one (3q)’

Me I\O
> :vio O

Yield (81%), white solid, mp 112.3-112.8 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCls) 6: 7.02 (d, J= 8.0 Hz, 1H), 6.95 (s, 1H), 6.72 (d, J = 8.0 Hz, 1H), 3.42-3.26 (m, 4H),
3.23 (s, 3H), 2.97 (d, J=16.0 Hz, 1H), 2.91 (d, J = 16.0 Hz, 1H), 2.30 (s, 3H), 1.60-1.46 (m, 4H),
1.45-1.34 (m, 2H), 1.33 (s, 3H).

5-fluoro-1,3-dimethyl-3-(2-ox0-2-(piperidin-1-yl)ethyl)indolin-2-one (3r)’

¢ \O

Yield (70%), yellow solid, mp 115.4-116.2 °C, PE/EA = 3/1 to EA as the eluent; "H NMR (400
MHz, CDCl;) &: 6.95-6.87 (m, 2H), 6.78-6.72 (m, 1H), 3.40-3.28 (m, 4H), 3.25 (s, 3H), 3.02 (d, J
=16.0 Hz, 1H), 2.92 (d, J= 16.0 Hz, 1H), 1.62-1.48 (m, 4H), 1.48-1.34 (m, 2H), 1.33 (s, 3H); '°F
NMR (376 MHz, CDCl;) &: -121.7.

5-chloro-1,3-dimethyl-3-(2-oxo0-2-(piperidin-1-yl)ethyl)indolin-2-one (3s)’

s ?.AOO

Yield (86%), white solid, mp 131.5-132.2 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCl;) 6: 7.22-7.16 (m, 1H), 7.08 (d, J = 2.0 Hz, 1H), 6.76 (d, J = 8.4 Hz, 1H), 3.41-3.28
(m, 4H), 3.24 (s, 3H), 3.03 (d, J = 16.0 Hz, 1H), 2.92 (d, J = 16.0 Hz, 1H), 1.64-1.48 (m, 4H),
1.46-1.34 (m, 2H), 1.32 (s, 3H).

1,3,7-trimethyl-3-(2-ox0-2-(piperidin-1-yl)ethyl)indolin-2-one (3u)’



Yield (75%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:
6.96-6.91 (m, 2H), 6.89-6.83 (m, 1H), 3.54 (s, 3H), 3.40-3.28 (m, 4H), 3.00 (d, J = 16.0 Hz, 1H),
2.93 (d, J=16.0 Hz, 1H), 2.58 (s, 3H), 1.60-1.47 (m, 4H), 1.45-1.32 (m, 2H), 1.30 (s, 3H).

1,3,4-trimethyl-3-(2-ox0-2-(piperidin-1-yl)ethyl)indolin-2-one and 1,3,6-trimethyl-3-(2-ox0-2-

(piperidin-1-yl)ethyl)indolin-2-one (3v + 3v’)’

Me
+
0]
ITIO Me ITIOO

Yield (85%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCI;) &:
7.13 (t, J = 8.0 Hz, 0.66H), 7.02 (d, J = 7.6 Hz, 0.34H), 6.80 (d, J = 7.6 Hz, 0.34H), 6.75 (d, J =
7.6 Hz, 0.67H), 6.72-6.65 (m, 1H), 3.42-3.27 (m, 4H), 3.24 (s, 3H), 3.20 (d, J = 16.8 Hz, 0.65H),
3.06 (d, J=16.8 Hz, 0.65H), 2.98 (d, J = 16.4 Hz, 0.35H), 2.92 (d, J = 16.4 Hz, 0.35H), 2.35 (s,
1H), 2.33 (s, 2H), 1.61-1.46 (m, 4H), 1.43-1.30 (m, 5H).

7-chloro-1,3-dimethyl-3-(2-oxo0-2-(piperidin-1-yl)ethyl)indolin-2-one (3w)’
()

c |
Yield (51%), viscous liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:
7.14-7.08 (m, 1H), 6.98-6.94 (m, 1H), 6.87 (t, J = 8.0 Hz, 1H), 3.62 (s, 3H), 3.39-3.27 (m, 4H),
3.04 (d,J=16.4 Hz, 1H), 2.93 (d, J= 16.4 Hz, 1H), 1.59-1.47 (m, 4H), 1.45-1.31 (m, 2H), 1.29 (s,
3H).
4-chloro-1,3-dimethyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)indolin-2-one and 6-chloro-1,3-dimethyl-

3-(2-0x0-2-(piperidin-1-yl)ethyl)indolin-2-one (3x+3x”)’

Yield (70%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCI;) &:
7.15 (t, J = 7.6 Hz, 0.81H), 7.03 (d, J = 8.0 Hz, 0.19H), 6.96-6.02 (m, 0.19H), 6.91-6.85 (m,

0.80H), 6.82 (d, J=2.0 Hz, 0.19H), 6.76-6.71 (m, 0.81H), 3.62 (d, /= 16.4 Hz, 0.83H), 3.48-3.29
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(m, 3H), 3.27-3.18 (m, 4H), 3.00 (d, J = 16.4 Hz, 0.22H), 2.98 (d, J = 16.4 Hz, 0.83H), 2.93 (d, J
= 16.4 Hz, 0.22H), 1.61-1.48 (m, 4H), 1.46-1.28 (m, SH).

1,3-dimethyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)-1H-pyrrolo[2,3-b]pyridin-2(3H)-one (3y)’

WO
N/ITI 0©

Yield (75%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCI;) &:
8.15-8.11 (m, 1H), 7.42-7.38 (m, 1H), 6.89-6.85 (m, 1H), 3.37-3.30 (m, 7H), 3.00 (d, J= 16.4 Hz,
1H), 2.94 (d, J=16.4 Hz, 1H), 1.60-1.47 (m, 4H), 1.46-1.37 (m, 2H), 1.36 (s, 3H).

1-methyl-1-(2-0x0-2-(piperidin-1-yl)ethyl)-5,6-dihydro-1H-pyrrolo[3,2,1-ij]quinolin-2(4H)-one

(]

(32)

N OO

Yield (88%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCl;) &:
7.05-6.94 (m, 2H), 6.91-6.84 (m, 1H), 3.80-3.71 (m, 2H), 3.40-3.30 (m, 4H), 2.94 (s, 2H), 2.87-
2.69 (m, 2H), 2.12-1.92 (m, 2H), 1.60-1.50 (m, 4H), 1.49-1.39 (m, 2H), 1.37 (s, 3H); *C NMR
(100 MHz, CDCls) 6: 179.7, 167.2, 139.5, 132.8, 126.5, 121.4, 119.8, 119.7, 47.0, 46.6, 42.5, 40.2,
38.8, 26.3, 25.4, 24.6, 24.3, 21.2; HRMS (ESI) m/z: [M+H]" calcd for C;9HpsN,O, 313.1911;
found 313.1910.

1-ethyl-3-methyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)indolin-2-one (3ab)’

~ im@
o °
Et

Yield (82%), colorless liquid, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz, CDCI;) &:
7.24-7.12 (m, 2H), 6.97 (t, J= 7.6 Hz, 1H), 6.85 (d, J= 7.6 Hz, 1H), 3.90-3.70 (m, 2H), 3.42-3.23
(m, 4H), 2.95 (s, 2H), 1.59-1.45 (m, 4H), 1.45-1.35 (m, 2H), 1.34 (s, 3H), 1.28 (t, /= 7.2 Hz, 3H).

3-methyl-3-(2-0x0-2-(piperidin-1-yl)ethyl)-1-phenylindolin-2-one (3ac)’



~ LA/O
N o °
Ph

Yield (79%), white solid, mp 88.9-89.5 °C, PE/EA = 3/1 to EA as the eluent; 'H NMR (400 MHz,
CDCl;) 8: 7.57-7.45 (m, 4H), 7.42-7.33 (m, 1H), 7.22-7.11 (m, 2H), 7.06-6.98 (m, 1H), 6.81 (d, J
= 7.6 Hz, 1H), 3.44-3.31 (m, 4H), 3.12 (d, J = 16.4 Hz, 1H), 3.05 (d, J = 16.0 Hz,1H), 1.62-1.50
(m, 4H), 1.48-1.36 (m, 5H).

1-benzyl-3-methyl-3-(2-ox0-2-(piperidin-1-yl)ethyl)indolin-2-one (3ad)’

- 350
o °
Bn

Yield (72%), white solid, mp 133.1-133.8 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCl;) &: 7.39-7.34 (m, 2H), 7.33-7.28 (m, 2H), 7.25-7.20 (m, 1H), 7.19-7.16 (m,
1H),7.13-7.08 (m, 1H), 7.00-6.94 (m, 1H), 6.69 (d, /= 8.0Hz, 1H), 5.12 (d, J = 16.0 Hz, 1H), 4.85
(d, J=16.0 Hz, 1H), 3.41-3.34 (m, 4H), 3.09 (d, /= 16.0 Hz, 1H), 3.02 (d, J = 16.0 Hz,1H), 1.62-
1.53 (m, 2H), 1.51-1.44 (m, 4H), 1.43 (s, 3H).
1-methyl-4-phenyl-3-(piperidine-1-carbonyl)-3,4-dihydroquinolin-2(1H)-one (5a)

Ph O
@ﬁﬁ“@
T (@)

Yield (56%), white solid, mp 196.9-197.3 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCl;) é: 7.36-7.29 (m, 2H), 7.29-7.20 (m, 4H), 7.03 (d, J = 8.0 Hz, 1H), 6.95 (t, J= 7.6
Hz, 1H) 6.79 (d, J = 7.6 Hz, 1H), 4.74 (d, J = 10.8 Hz, 1H), 4.20 (d, J = 10.8 Hz,1H), 3.69-3.57
(m, 1H), 3.48-3.31 (m, 5H), 3.30-3.21 (m, 1H), 1.64-1.44 (m, 4H), 1.22-1.08 (m, 2H); *C NMR
(100 MHz, CDCl;) &: 166.7, 166.3, 140.2, 139.4, 128.7, 128.6, 128.2, 127.7, 127.2, 123.1, 114.5,
50.7, 47.3, 45.1, 43.2, 29.9, 26.3, 25.4, 24.4; HRMS (ESI) m/z: [M+H]" calcd for Cy,H,sN,0O,

349.1911; found 313.1911.
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1-methyl-3-(piperidine-1-carbonyl)-4-(p-tolyl)-3,4-dihydroquinolin-2(1H)-one (5b)

(LD
N~ ~O
|
Yield (48%), yellow solid, mp 163.8-164.9 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400

MHz, CDCl;) é: 7.28-7.24 (m, 1H), 7.16-7.08 (m, 4H), 7.03 (d, J = 8.0 Hz, 1H), 6.95 (t, J= 7.6
Hz, 1H) 6.81 (d, /= 7.6 Hz, 1H), 4.69 (d, J = 8.0 Hz, 1H), 4.18 (d, J = 8.0 Hz,1H), 3.69-3.57 (m,
1H), 3.48-3.38 (m, 5H), 3.35-3.27 (m, 1H), 2.33 (s, 3H), 1.60-1.52 (m, 4H), 1.28-1.21 (m, 2H);
3C NMR (100 MHz, CDCl;) &: 166.8, 166.4, 139.4, 137.1, 136.8,129.4, 128.5, 128.4, 128.3,
127.6, 123.1, 114.4, 50.7, 47.3, 44.6, 43.2, 29.9, 26.2, 25.4, 24.4, 21.0; HRMS (ESI) m/z: [M+H]*
calcd for C»3H,7N,0, 363.2067; found 363.2069.

4-(4-bromophenyl)-1-methyl-3-(piperidine-1-carbonyl)-3,4-dihydroquinolin-2(1H)-one (5¢)
Br

(L
N~ O
I
Yield (48%), yellow solid, mp 185.6-186.4 °C, PE/EA = 3/1 to EA as the eluent; "H NMR (400

MHz, CDCls) 8: 7.48-7.46 (m, 2H), 7.30-7.26 (m, 1H), 7.12 (d, J = 8.0 Hz, 2H), 7.04 (d, J = 8.0
Hz, 1H), 6.96 (t, J = 8.0 Hz, 1H) 6.73 (d, J = 8.0 Hz, 1H), 4.74 (d, J = 10.2 Hz, 1H), 4.15 (d, J =
10.2 Hz,1H), 3.62-3.54 (m, 1H), 3.48-3.31 (m, 5H), 3.30-3.21 (m, 1H), 1.64-1.50 (m, 4H), 1.26-
1.20 (m, 2H); '3C NMR (100 MHz, CDCl;) &: 166.4, 166.0, 139.4, 139.3, 131.8, 130.5, 128.0,
127.9, 127.8, 123.2, 121.1, 114.6, 50.5, 47.3, 44.4, 433, 30.0, 26.3, 25.5, 24.4; HRMS (ESI) m/z:

[M+H]* calcd for C,,Hp4BrN,O, 427.1016; found 427.1011.
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6-fluoro-1-methyl-4-phenyl-3-(piperidine- 1-carbonyl)-3,4-dihydroquinolin-2(1H)-one (5d)

I O
F
LD
N~ ~O

I

Yield (48%), yellow solid, mp 154.2-155.1 °C, PE/EA = 3/1 to EA as the eluent; '"H NMR (400
MHz, CDCls) &: 7.38-7.32 (m, 2H), 7.30-7.27 (m, 1H), 7.22-7.18 (m, 2H), 6.97-6.95 (m, 2H)
6.58-6.50 (m, 1H), 4.72 (d, /= 8.0 Hz, 1H), 4.19 (d, J = 8.0 Hz,1H), 3.69-3.61 (m, 1H), 3.48-3.40
(m, 5H), 3.34-3.26 (m, 1H), 1.56-1.50 (m, 4H), 1.22-1.14 (m, 2H); 3C NMR (100 MHz, CDCl;) &:
166.3, 166.1, 158.8 (d, J = 242.0 Hz), 139.6, 135.7 (d, J = 2.0 Hz), 130.6 (d, J = 7.0 Hz), 128.9,
128.6, 127.5,115.7 (d, J = 8.0 Hz), 115.5 (d, J = 25.0 Hz), 114.0 (d, J = 22.0 Hz), 50.5, 47.4, 45.1,
43.3, 30.2, 26.2, 25.5, 24.4; HRMS (ESI) m/z: [M+H]" calcd for C,H4FN,0O, 367.1816; found
367.1819.

6-chloro-1-methyl-4-phenyl-3-(piperidine- 1-carbonyl)-3,4-dihydroquinolin-2(1H)-one (5e)

o

Yield (26%), white solid, mp 162.3-162.9 °C, PE/EA = 3/1 to EA as the eluent; 'H NMR (400
MHz, CDCly) 6: 7.38-7.32 (m, 2H), 7.30-7.28 (m, 1H), 7.25-7.17 (m, 3H), 6.96 (d, J= 8.0 Hz, 1H)
6.82-6.78 (m, 1H), 4.69 (d, J = 8.0 Hz, 1H), 4.17 (d, J = 8.0 Hz,1H), 3.69-3.57 (m, 1H), 3.48-3.41
(m, 5H), 3.34-3.26 (m, 1H), 1.55-1.47 (m, 4H), 1.22-1.12 (m, 2H); 3C NMR (100 MHz, CDCls) :
166.3, 166.1, 139.6, 138.1, 130.0, 129.0, 128.6, 128.5, 128.3, 127.7, 127.6, 115.8, 50.6, 47.4, 45.1,
43.4, 30.0, 26.2, 25.5, 24.4; HRMS (ESI) m/z: [M+H]" caled for C»,H,4CIN,O, 383.1521; found

383.1517.
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4. Mechanistic Investigations

g DIP
O\IJ\DHP " @f standard conditions Q\i\ﬁ’\l ¥ O\l o™
N o TEMPO (2 equiv) N ¢

1a

2a 3a, 0 Detected by HRMS

1a (0.24 mmol), 2a (0.2 mmol), (NH4),S,05 (0.4 mmol), TEMPO (0.4 mmol), and degassed
CH;CN-H,O (2 mL, 1:1, v/v) were added to a 10 mL Schlenk tube under N,. The mixture was
heated at 50 °C for 12 h and then cooled to room temperature. After the reaction was completed,
the reaction mixture was monitored by TLC, and no desired product was observed. Then the
mixture was concentrated under reduced pressure, the resulting mixture was dissolved with ethyl
acetate (5 mL) and washed with H;O (3 x 5 mL). The organic phase was concentrated under

vacuum, the residue was measured by HRMS. The HRMS below indicated the formation of

carbamoyl-TEMPO adduct.

MS Zoomed Spectrum

%10 4 |Cpd 1: C15 H28 N2 O2: + FBF Spectrum (rt: 0.370-0.653 min) 1030109-3.d Subtract
269.2218

Q ([C15H28NZ02+H)+
“ (M/%

245 250 255 260 265 270 275 280 285 290 295
Counts vs. Mass-to-Charge (m/z)

©\ f standard conditions O
1,1- dlphenylethylene
(2 equiv)
1a 2a 3a, 14%

1a (0.24 mmol), 2a (0.2 mmol), (NH,4),S,05 (0.4 mmol), 1,1-diphenylene (0.4 mmol), and
degassed CH;CN-H,0 (2 mL, 1:1, v/v) were added to a 10 mL Schlenk tube under N,. The
mixture was heated at 50 °C for 12 h and then cooled to room temperature. After the reaction was
completed, the mixture was concentrated under reduced pressure, the resulting mixture was
dissolved with ethyl acetate (5 mL) and washed with H,O (3 x 5 mL). The organic phase was
concentrated under vacuum, the yield was determined by 'H NMR with CH,Br, as internal

standard.
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861l — —

182'¢C

G082
8T
118
GLeC

vsz'e

58'9
€89
9902
1802
00L2
6LLL
0922
69Z°L
682°L
80€L
6€€L
09€L

vEL'8

— .

W — =

— N -

L

_ o]

W/ ==

_ //, o -

Ee6T

EL0¢

20°}
0L

oot

o€

T
4.5

T
5.0
1 (ppm)

"H NMR (400 MHz, CDCl;) spectra of 3n

T
6.5

T
7.0

T
9.5

T
10.0

T
10.5

6611 —

18T
orm.ww

€16C
vnm.m\

€889
2069
8602
LLVL
GEL'L

092,
GlTL

Ez6C

oL
0°L

Fuee

60 55 50 45 40 35 30 25
1 (ppm)

6.5

7.0

16¢Z
mom.n&
geeL
€61,
143°WA
LoL
€€9°L

8156 —

EE TTE

WS 0

90 85 80 75

9.5

12.0 115 11.0 105 10.0

22



s U
0280 |
€€8°0 |
£78°0 |
0860 1
600°L 1
€521 |
6121 |
2171
8€€°L
vI€°L o
SOv'L
621 |
PryL A

S/

|
”U’" m

Ferr
Foorp

TN,E ©

£oP+

198°L
8L hY

=)

\'\“

Fsor| o
al

-
ot

$68+
0Le’L
ve0C
250C
690°C
980°C

e

T
2.5

T
3.0

o€

289
€¥8'9 1
L€0°Z
€€0°L
6¥0°L
150°Z
8907/
0L0°L A

———

1212
1822
ovz'L]
952'2
09zZ°L
sizL
6222

'H NMR (400 MHz, CDCl5) spectra of 30

[1r 7

]

s

T
T T T T T
55 50 45 40 35
1 (ppm)

T
6.0

T
6.5

B 960
260
3 960
L Teel

T T
8.0 7.5 7.0

T
8.5

T
9.0

'H NMR (400 MHz, CDCl;) spectra of 3p

zzeL
8G¢€L
zLE L
v8eL
96€° L
60Y° L
oerL
88Y'L
0051
6251
ovs'L
28571
G9G'L
6457}

1882
NN@.N/
2962
moo.mV
§2TE~
LIEE %
vmm.m\“
Sve'e
16L°€—

0€L'9
mmn.m/.
2929
owh.ww
6929
09Z'L—

T

T
0.0

0.5

1.0

EEEE]

¢

Z00T
660

1.5

2.0

3.5 3.0 25

4.0

4.5

5.0
1 (ppm)

5.5

T
10.0 9.5

T
10.5

23



13C NMR (100 MHz, CDCl;) spectra of 3p
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'"H NMR (400 MHz, CDCl;) spectra of 3r
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'H NMR (400 MHz, CDCl3) spectra of 3s
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'H NMR (400 MHz, CDC]l;) spectra of 3v+3v’
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'"H NMR (400 MHz, CDC]l;) spectra of 3x + 3x’
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'"H NMR (400 MHz, CDCl;) spectra of 3z
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'H NMR (400 MHz, CDCl5) spectra of 3ab
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'"H NMR (400 MHz, CDCls) spectra of 3ad
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13C NMR (100 MHz, CDCls) spectra of 5a
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13C NMR (100 MHz, CDCl;) spectra of 5b
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13C NMR (100 MHz, CDCl;) spectra of 5¢
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13C NMR (100 MHz, CDCIl;) spectra of 5d
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13C NMR (100 MHz, CDCI;) spectra of 5e
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