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1. General experimental details 

General Information: All chemicals were used as received without further purification unless 

stated otherwise. NMR spectra were recorded at ambient temperature on a 400 MHz NMR 

spectrometer. Chemical shifts (δ) are given in ppm relative to TMS, the coupling constants J are 

given in Hz. HRMS were recorded on a TOF LC/MS equipped with electrospray ionization (ESI) 

probe operating in positive or negative ion mode. 

The synthesis of chalcones: According to the literature,
1
 all chalcones were synthesized from 

commercially available aryl ketones and aldehydes and used without further purification.  

Typical procedure for the synthesis of 3aa: Under N2, the mixture of 1a (0.2 mmol, 41.6 mg), 

2a (0.4 mmol, 78.8 mg), [Cp*IrCl2]2 (5 mol%, 7.9 mg), AgNTf2 (20 mol%, 15.5 mg), PivOH (0.2 

mmol, 20.4 mg) and DCM (2 mL) were added into the tube and sealed. The mixture was stirred at 

120 
o
C for 12 h. Then, the solvent was evaporated under reduced pressure and the residue was 

purified by flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a 

pale yellow solid (58.1 mg, 77%). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
1 L. C. C. Vieira, B. T. Matsuo, L. S. R. Martelli, M. Gall, M. W. Paixão and A. G. Corrêa, Org. 

Biomol. Chem., 2017, 15, 6098. 
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2. Characterization data of the products 

2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3aa)
2
 

O

PhN

Ts  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a pale yellow 

solid (58.1 mg, 77%). Rf = 0.36 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.90 (d, J = 8.2 Hz, 1H), 7.86 (dd, J = 7.8, 1.6 Hz, 1H), 7.60 (d, J = 8.3 Hz, 2H), 

7.56-7.51 (m, 1H), 7.31-7.18 (m, 8H), 5.95 (d, J = 5.6 Hz, 1H), 3.05-2.99 (m, 1H), 2.66-2.59 (m, 

1H), 2.41 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 192.0, 144.6, 140.0, 137.6, 136.5, 135.0, 130.1, 

128.6, 127.8, 127.1, 126.9, 126.8, 126.1, 125.8, 125.7, 57.7, 39.4, 21.6.  

 

2-p-tolyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ba)
2
 

O

N

Ts
Me  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a pale yellow 

solid (58.6 mg, 75%). Rf = 0.34 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.90-7.85 (m, 2H), 7.60 (d, J = 8.3 Hz, 2H), 7.55-7.50 (m, 1H), 7.26 (d, J = 8.1 Hz, 2H), 

7.21-7.17 (m, 3H), 7.03 (d, J = 8.1 Hz, 2H), 5.91 (d, J = 5.7 Hz, 1H), 3.02-2.97 (m, 1H), 2.63-2.57 

(m, 1H), 2.41 (s, 3H), 2.24 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 192.4, 144.8, 140.2, 137.7, 

136.8, 135.2, 134.8, 130.3, 129.4, 127.2, 127.1, 126.9, 126.3, 126.1, 125.9, 57.7, 39.6, 21.8, 21.1.  

 

2-m-tolyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ca)
2
 

O

N

Ts

Me

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a white solid 

(61.8 mg, 79%). Rf = 0.32 (Silica gel, petroleum/ethyl acetate = 5:1).
 1
H NMR (CDCl3, 400 MHz): 

δ 7.91 (d, J = 8.3 Hz, 2H), 7.86 (dd, J = 7.8, 1.6 Hz, 1H), 7.60 (d, J = 8.3 Hz, 2H), 7.55-7.50 (m, 

1H), 7.25 (d, J = 8.0 Hz, 2H), 7.21-7.17 (m, 1H), 7.12-7.05 (m, 3H), 6.98 (d, J = 7.1 Hz, 1H), 5.91 

(d, J = 5.5 Hz, 1H), 3.04-2.99 (m, 1H), 2.64-2.58 (m, 1H), 2.40 (s, 3H), 2.25 (s, 3H). 
13

C NMR 

(CDCl3, 100 MHz): δ 192.3, 144.8, 140.3, 138.5, 137.8, 136.8, 135.2, 130.3, 128.8, 128.6, 127.9, 

127.2, 127.1, 126.3, 126.1, 125.9, 124.0, 57.8, 39.6, 21.7, 21.6.  

 

2-(4-tert-butylphenyl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3da) 

                                                           
2
 X. Liu and Y. Lu, Org. Lett., 2010, 12, 5592. 
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O

N

Ts
tBu  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (73.6 mg, 85%). Rf = 0.37 (Silica gel, petroleum/ethyl acetate = 5:1).
 1
H NMR (CDCl3, 400 

MHz): δ 7.93 (d, J = 8.2 Hz, 1H), 7.87 (dd, J = 7.8, 1.6 Hz, 1H), 7.61 (d, J = 8.3 Hz, 2H), 

7.54-7.50 (m, 1H), 7.26-7.16 (m, 7H), 5.93 (d, J = 5.2 Hz, 1H), 3.04-2.99 (m, 1H), 2.67-2.61 (m, 

1H), 2.39 (s, 3H), 1.23 (s, 9H). 
13

C NMR (CDCl3, 100 MHz): δ 192.3, 150.8, 144.7, 140.4, 136.8, 

135.2, 134.8, 130.3, 127.3, 127.1, 126.7, 126.2, 126.0, 125.8, 125.7, 57.7, 39.8, 31.3, 21.8. HRMS 

(ESI) m/z calcd for C26H28NO3S (M+H)
+
 434.1784, found 434.1791. 

 

2-(4-fluorophenyl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ea) 

O

N

Ts
F  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (57.8 mg, 73%). Rf = 0.32 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.91-7.85 (m, 2H), 7.60-7.52 (m, 3H), 7.29-7.18 (m, 5H), 6.91 (t, J = 8.6 Hz, 1H), 5.91 

(d, J = 5.8 Hz, 1H), 2.99-2.95 (m, 1H), 2.64-2.58 (m, 1H), 2.41 (s, 3H). 
13

C NMR (CDCl3, 100 

MHz): δ 192.0, 162.4 (d, JC-F = 246.4 Hz), 144.9, 140.0, 136.6, 135.3, 133.6 (d, JC-F = 3.4 Hz), 

130.4, 128.9 (d, JC-F = 8.2 Hz), 127.3, 127.1, 126.3, 126.0, 125.9, 115.7 (d, JC-F = 21.5 Hz), 57.4, 

39.6, 21.8. HRMS (ESI) m/z calcd for C22H19FNO3S (M+H)
+
 396.1064, found 396.1066. 

 

2-(4-chlorophenyl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3fa)
2
 

O

N

Ts
Cl  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a pale yellow 

solid (61.8 mg, 75%). Rf = 0.3 (Silica gel, petroleum/ethyl acetate = 5:1).
 1
H NMR (CDCl3, 400 

MHz): δ 7.91-7.84 (m, 2H), 7.60-7.52 (m, 3H), 7.27-7.18 (m, 7H), 5.90 (d, J = 5.4 Hz, 1H), 

2.99-2.95 (m, 1H), 2.64-2.58 (m, 1H), 2.40 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.9, 145.0, 

139.9, 136.5, 136.4, 135.4, 134.0, 130.4, 128.9, 128.5, 127.3, 127.1, 126.3, 126.1, 125.9, 57.4, 

39.4, 21.8.  

 

2-(4-bromophenyl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ga)
2
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O

N

Ts
Br  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a pale yellow 

solid (63.7 mg, 70%). Rf = 0.28 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.92 (d, J = 8.3 Hz, 1H), 7.86 (dd, J = 7.8, 1.6 Hz, 1H), 7.59-7.52 (m, 3H), 7.35 (d, J = 

8.5 Hz, 2H), 7.27-7.17 (m, 5H), 5.90 (d, J = 5.5 Hz, 1H), 2.99-2.94 (m, 1H), 2.64-2.58 (m, 1H), 

2.41 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.8, 145.0, 139.9, 136.9, 136.5, 135.4, 131.9, 

130.4, 128.8, 127.3, 127.1, 126.3, 126.1, 125.9, 122.2, 57.4, 39.4, 21.8.  

 

2-(3-bromophenyl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ha) 

O

N

Ts

Br

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow solid 

(65.5 mg, 72%). m.p. 168-169 
o
C. Rf = 0.32 (Silica gel, petroleum/ethyl acetate = 5:1).

 1
H NMR 

(CDCl3, 400 MHz): δ 7.92 (d, J = 8.3 Hz, 1H), 7.86 (dd, J = 7.8, 1.6 Hz, 1H), 7.59-7.53 (m, 3H), 

7.45 (s, 1H), 7.32-7.19 (m, 5H), 7.08 (t, J = 7.9 Hz, 1H), 5.90 (d, J = 5.6 Hz, 1H), 2.99-2.94 (m, 

1H), 2.64-2.58 (m, 1H), 2.40 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.6, 145.1, 140.2, 139.9, 

136.4, 135.4, 131.3, 130.4, 130.3, 127.4, 127.1, 126.3, 126.2, 125.9, 125.5, 123.1, 57.4, 39.4, 21.8. 

HRMS (ESI) m/z calcd for C22H19BrNO3S (M+H)
+
 456.0264, found 456.0268. 

 

methyl 4-(4-oxo-1-tosyl-1,2,3,4-tetrahydroquinolin-2-yl)benzoate (3ia) 

O

N

Ts
COOMe  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a white solid 

(60.0 mg, 69%). m.p. 205-206 
o
C. Rf = 0.38 (Silica gel, petroleum/ethyl acetate = 3:1). 

1
H NMR 

(CDCl3, 400 MHz): δ 7.91-7.82 (m, 4H), 7.60-7.51 (m, 3H), 7.37 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 

8.0 Hz, 2H), 7.18 (t, J = 7.8 Hz, 1H), 5.97 (d, J = 5.5 Hz, 1H), 3.84 (s, 3H), 3.05-3.01 (m, 1H), 

2.68-2.62 (m, 1H), 2.39 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.7, 166.6, 145.0, 142.9, 140.1, 

136.5, 135.4, 130.4, 130.0, 129.8, 127.4, 127.1, 126.2, 126.1, 125.9, 100.1, 57.8, 52.3, 39.5, 21.8. 

HRMS (ESI) m/z calcd for C24H22NO5S (M+H)
+
 436.1213, found 436.1209. 

 

2-(3-nitrophenyl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ja) 
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O

N

Ts

NO2

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow solid 

(54.9 mg, 65%). m.p. 150-152 
o
C. Rf = 0.37 (Silica gel, petroleum/ethyl acetate = 3:1). 

1
H NMR 

(CDCl3, 400 MHz): δ 8.13 (s, 1H), 8.04 (d, J = 8.1 Hz, 1H), 7.96 (d, J = 8.3 Hz, 1H), 7.85 (d, J = 

7.8 Hz, 1H), 7.67-7.56 (m, 4H), 7.43 (t, J = 8.0 Hz, 1H), 7.28 (d, J = 8.2 Hz, 1H), 7.22 (t, J = 7.6 

Hz, 1H), 6.01 (d, J = 5.5 Hz, 1H), 3.08-3.03 (m, 1H), 2.74-2.68 (m, 1H), 2.41 (s, 3H). 
13

C NMR 

(CDCl3, 100 MHz): δ 191.1, 148.6, 145.3, 140.3, 139.8, 136.2, 135.7, 132.9, 130.5, 129.9, 127.5, 

127.2, 126.4, 126.2, 125.8, 123.2, 122.0, 57.4, 39.5, 21.8. HRMS (ESI) m/z calcd for 

C22H19N2O5S (M+H)
+
 423.1009, found 423.1015. 

 

2-(biphenyl-4-yl)-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ka) 

O

N

Ts
Ph  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow 

liquid (63.4 mg, 70%). Rf = 0.51 (Silica gel, petroleum/ethyl acetate = 3:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.96 (d, J = 8.1 Hz, 1H), 7.90 (dd, J = 7.8, 1.6 Hz, 1H), 7.63 (d, J = 8.3 Hz, 2H), 

7.58-7.19 (m, 14H), 6.00 (d, J = 5.4 Hz, 1H), 3.09-3.04 (m, 1H), 2.70-2.64 (m, 1H), 2.42 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 192.2, 144.9, 140.8, 140.3, 136.8, 136.7, 135.3, 130.4, 128.9, 

127.6, 127.5, 127.4, 127.3, 127.2, 127.1, 126.3, 126.0, 125.9, 57.8, 39.7, 21.8. HRMS (ESI) m/z 

calcd for C28H24NO3S (M+H)
+
 454.1471, found 454.1475. 

 

7-methyl-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3la) 

O

PhN

Ts

Me

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a brown 

liquid (57.9 mg, 74%). Rf = 0.29 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.75 (d, J = 8.0 Hz, 1H), 7.71 (s, 1H), 7.60 (d, J = 8.3 Hz, 2H), 7.32-7.17 (m, 7H), 7.00 

(d, J = 8.0 Hz, 1H), 5.91 (d, J = 5.6 Hz, 1H), 2.99-2.94 (m, 1H), 2.59-2.53 (m, 1H), 2.41 (s, 3H), 

2.39 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 192.0, 146.6, 144.8, 140.1, 138.0, 136.8, 130.3, 

128.7, 127.9, 127.2, 127.13, 127.11, 126.7, 123.9, 57.9, 39.3, 22.3, 21.8. HRMS (ESI) m/z calcd 

for C23H22NO3S (M+H)
+
 392.1315, found 392.1312. 

 

7-fluoro-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ma) 



 

 

S7 
 

O

PhN

Ts

F

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a brown 

liquid (52.1 mg, 66%). Rf = 0.29 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.91-7.87 (m, 1H), 7.69-7.64 (m, 3H), 7.31-7.21 (m, 7H), 6.89-6.85 (m, 1H), 5.98 (d, J = 

5.3 Hz, 1H), 3.06-3.01 (m, 1H), 2.65-2.59 (m, 1H), 2.43 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 

190.8, 166.4 (d, JC-F = 265.3 Hz), 145.2, 142.4 (d, JC-F = 12.4 Hz), 137.5, 136.5, 130.5, 130.0 (d, 

JC-F = 10.8 Hz), 128.9, 128.2, 127.1, 126.9, 122.4 (d, JC-F = 2.6 Hz), 113.5 (d, JC-F = 22.1 Hz), 

112.8 (d, JC-F = 26.4 Hz), 58.1, 39.5, 21.8. HRMS (ESI) m/z calcd for C22H19FNO3S (M+H)
+
 

396.1064, found 396.1065. 

 

7-chloro-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3na)  

O

PhN

Ts

Cl

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a brown 

liquid (55.9 mg, 68%). Rf = 0.32 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.95 (d, J = 1.9 Hz, 1H), 7.79 (d, J = 8.4 Hz, 1H), 7.65 (d, J = 8.3 Hz, 2H), 7.30-7.20 (m, 

7H), 7.15-7.12 (m, 1H), 5.93 (d, J = 5.2 Hz, 1H), 3.06-3.01 (m, 1H), 2.63-2.57 (m, 1H), 2.42 (s, 

3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.2, 145.2, 141.4, 141.1, 137.4, 136.4, 130.5, 128.9, 128.6, 

128.2, 127.2, 127.0, 126.3, 125.8, 124.2, 57.9, 39.5, 21.8. HRMS (ESI) m/z calcd for 

C22H19ClNO3S (M+H)
+
 412.0769, found 412.0773. 

 

7-bromo-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3oa)  

O

PhN

Ts

Br

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (63.7 mg, 70%). Rf = 0.3 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 8.12 (d, J = 1.7 Hz, 1H), 7.70 (d, J = 8.4 Hz, 1H), 7.64 (d, J = 8.2 Hz, 2H), 7.31-7.18 (m, 

8H), 5.94 (d, J = 5.4 Hz, 1H), 3.06-3.01 (m, 1H), 2.62-2.56 (m, 1H), 2.42 (s, 3H). 
13

C NMR 

(CDCl3, 100 MHz): δ 191.4, 145.2, 141.1, 137.4, 136.4, 130.5, 130.1, 129.2, 128.9, 128.7, 128.5, 

128.2, 127.2, 127.0, 124.5, 57.9, 39.5, 21.8. HRMS (ESI) m/z calcd for C22H19BrNO3S (M+H)
+
 

456.0264, found 456.0268. 

 

7-iodo-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3pa) 
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O

PhN

Ts

I

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a white solid. 

(55.3 mg, 55%). m.p. 194-196 
o
C. Rf = 0.29 (Silica gel, petroleum/ethyl acetate = 5:1). 

1
H NMR 

(CDCl3, 400 MHz): δ 8.31 (s, 1H), 7.64 (d, J = 8.3 Hz, 1H), 7.53 (d, J = 1.4 Hz, 2H), 7.30-7.21 (m, 

7H), 5.93 (d, J = 5.7 Hz, 1H), 3.05-3.00 (m, 1H), 2.61-2.55 (m, 1H), 2.42 (s, 3H). 
13

C NMR 

(CDCl3, 100 MHz): δ 191.7, 145.2, 140.6, 137.3, 136.4, 135.2, 134.7, 130.5, 128.9, 128.24, 

128.23, 127.2, 127.0, 125.1, 103.1, 57.9, 39.5, 21.8. HRMS (ESI) m/z calcd for C22H19INO3S 

(M+H)
+
 504.0125, found 504.0117. 

 

methyl 4-oxo-2-phenyl-1-tosyl-1,2,3,4-tetrahydroquinoline-7-carboxylate (3qa)  

O

PhN

Ts

MeOOC

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow solid. 

(56.5 mg, 65%). m.p. 146-148 
o
C. Rf = 0.49 (Silica gel, petroleum/ethyl acetate = 3:1). 

1
H NMR 

(CDCl3, 400 MHz): δ 8.54 (d, J = 1.3 Hz, 1H), 7.91 (d, J = 8.1 Hz, 1H), 7.83-7.80 (m, 1H), 7.63 

(d, J = 8.3 Hz, 1H), 7.29-7.17 (m, 7H), 5.97 (d, J = 5.3 Hz, 1H), 3.95 (s, 3H), 3.10-3.05 (m, 1H), 

2.70-2.64 (m, 1H), 2.42 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.8, 165.8, 145.1, 140.3, 137.4, 

136.5, 135.8, 130.4, 128.9, 128.5, 128.2, 127.4, 127.3, 127.0, 126.4, 57.8, 52.8, 39.8, 21.8. HRMS 

(ESI) m/z calcd for C24H22NO5S (M+H)
+
 436.1213, found 436.1210. 

 

5-methyl-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ra) 

O

PhN

Ts

Me

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (41.4 mg, 53%). Rf = 0.37 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.70 (d, J = 8.2 Hz, 1H), 7.58 (d, J = 8.3 Hz, 2H), 7.38-7.16 (m, 9H), 7.00 (d, J = 7.6 Hz, 

1H), 5.87 (d, J = 6.1 Hz, 1H), 3.03-2.98 (m, 1H), 2.73-2.67 (m, 1H), 2.53 (s, 3H), 2.42 (s, 3H). 
13

C 

NMR (CDCl3, 100 MHz): δ 193.9, 144.7, 141.9, 141.1, 138.2, 136.8, 133.6, 130.3, 130.2, 128.7, 

127.8, 127.2, 127.0, 125.4, 57.1, 41.4, 23.4, 21.8. HRMS (ESI) m/z calcd for C23H22NO3S (M+H)
+
 

392.1315, found 392.1312. 

 

5,7-dimethyl-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3sa)   



 

 

S9 
 

O

PhN

Ts

Me

Me

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (39.7 mg, 49%). Rf = 0.36 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.58 (d, J = 8.3 Hz, 2H), 7.51 (s, 1H), 7.30-7.18 (m, 7H), 6.82 (s, 1H), 5.87 (d, J = 6.1 Hz, 

1H), 2.97-2.92 (m, 1H), 2.66-2.60 (m, 1H), 2.49 (s, 3H), 2.42 (s, 3H, 2.33(s, 3H). 
13

C NMR 

(CDCl3, 100 MHz): δ 193.5, 144.7, 144.6, 141.8, 141.0, 138.3, 136.8, 131.4, 130.2, 128.7, 127.8, 

127.2, 127.1, 125.8, 123.1, 57.1, 41.0, 23.4, 21.9, 21.8. HRMS (ESI) m/z calcd for C24H24NO3S 

(M+H)
+
 406.1471, found 406.1474. 

 

6-methoxy-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ta) 

O

PhN

Ts

MeO

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a brown 

liquid (46.7 mg, 46%). Rf = 0.42 (Silica gel, petroleum/ethyl acetate = 3:1).
1
H NMR (CDCl3, 400 

MHz): δ 7.80 (d, J = 9.0 Hz, 1H), 7.56 (d, J = 8.3 Hz, 1H), 7.31-7.19 (m, 8H), 7.10 (dd, J = 9.0, 

3.2 Hz, 1H), 5.89 (d, J = 5.7 Hz, 1H), 3.78 (s, 3H), 2.99-2.94 (m, 1H), 2.58-2.52 (m, 1H), 2.42 (s, 

3H). 
13

C NMR (CDCl3, 100 MHz): δ 192.3, 157.6, 144.7, 137.9, 136.6, 133.5, 130.3, 128.7, 128.5, 

127.9, 127.1, 127.0, 123.0, 109.1, 57.8, 55.7, 39.1, 21.8. HRMS (ESI) m/z calcd for C23H22NO4S 

(M+H)
+
 408.1264, found 408.1268. 

 

6-chloro-2-phenyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3ua) 

O

PhN

Ts

Cl

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (33.7 mg, 41%). Rf = 0.37 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.87 (d, J = 8.8 Hz, 1H), 7.81 (d, J = 2.6 Hz, 1H), 7.61 (d, J = 8.2 Hz, 2H), 7.47 (dd, J = 

8.8, 2.6 Hz, 1H), 7.30-7.19 (m, 7H), 5.93 (d, J = 5.3 Hz, 1H), 3.05-3.00 (m, 1H), 2.60-2.54 (m, 

1H), 2.43 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 191.1, 145.1, 137.9, 137.4, 136.5, 135.0, 132.0, 

130.5, 128.9, 128.2, 127.8, 127.1, 127.0, 126.9, 126.8, 57.8, 39.2, 21.8. HRMS (ESI) m/z calcd for 

C22H19ClNO3S (M+H)
+
 412.0769, found 412.0771. 

 

2-methyl-1-tosyl-2,3-dihydroquinolin-4(1H)-one (3va)
3
 

                                                           
3
 T. Yang, T. Zhang, S. Yang, S. Chen and X. Li, Org. Biomol. Chem., 2014, 12, 4290. 
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O

MeN

Ts  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (32.8 mg, 52%). Rf = 0.38 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.95-7.89 (m, 2H), 7.61 (t, J = 7.5 Hz, 1H), 7.52 (d, J = 8.0 Hz, 2H), 7.31-7.27 (m, 1H), 

7.22 (t, J = 8.0 Hz, 2H), 4.93-4.89 (m, 1H), 2.42-2.36 (m, 4H), 2.27-2.22 (m, 1H), 1.29 (t, J = 6.9 

Hz, 2H). 
13

C NMR (CDCl3, 100 MHz): δ 192.6, 144.6, 139.8, 136.7, 135.1, 130.2, 127.3, 127.0, 

126.5, 125.8, 125.6, 52.0, 42.1, 21.7, 19.8.  

 

2-phenyl-1-(phenylsulfonyl)-2,3-dihydroquinolin-4(1H)-one (3ab)
4
 

O

PhN

SO

Ph

O

 

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow 

liquid (49.4 mg, 68%). Rf = 0.58 (Silica gel, petroleum/ethyl acetate = 3:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.92-7.85 (m, 2H), 7.74-7.72 (m, 2H), 7.60 (t, J = 7.4 Hz, 1H), 7.56-7.52 (m, 1H), 7.47 (t, 

J = 7.8 Hz, 2H), 7.31-7.17 (m, 6H), 5.97 (d, J = 5.5 Hz, 1H), 3.05-3.00 (m, 1H), 2.63-2.57 (m, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 192.0, 140.1, 139.6, 137.7, 135.2, 133.8, 129.7, 128.8, 128.0, 

127.3, 127.1, 127.0, 126.2, 126.1, 126.0, 57.9, 39.6.  

 

1-(4-methoxyphenylsulfonyl)-2-phenyl-2,3-dihydroquinolin-4(1H)-one (3ac)
5
 

O

PhN

SO O

OMe  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow 

liquid (51.9 mg, 66%). Rf = 0.45 (Silica gel, petroleum/ethyl acetate = 3:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.91-7.85 (m, 2H), 7.66-7.52 (m, 2H), 7.52 (t, J = 7.4 Hz, 1H), 7.31-7.29 (m, 2H), 

7.25-7.16 (m, 4H), 6.91 (d, J = 8.8 Hz, 1H), 5.94 (d, J = 5.5 Hz, 1H), 3.84 (s, 3H), 3.06-3.01 (m, 

                                                           
4
 John. A. Donnelly and D. F. Farrell, J. Org. Chem., 1990, 55, 1757. 

5
 S. Cheng, L. Zhao and S. Yu, Adv. Synth. Catal., 2014, 356, 982. 
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1H), 2.70-2.64 (m, 1H). 
13

C NMR (CDCl3, 100 MHz): δ 192.2, 163.7, 140.3, 137.8, 135.2, 131.1, 

129.3, 128.8, 127.9, 127.2, 127.1, 126.3, 126.1, 125.8, 114.8, 57.8, 55.8, 39.7.  

 

1-(4-chlorophenylsulfonyl)-2-phenyl-2,3-dihydroquinolin-4(1H)-one (3ad)  

O

PhN

SO O

Cl  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (55.7 mg, 70%). Rf = 0.39 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 7.89-7.87 (m, 2H), 7.67-7.65 (m, 2H), 7.55-7.52 (m, 1H), 7.47 (d, J = 8.4 Hz, 2H), 

7.29-7.17 (m, 6H), 5.98 (d, J = 5.4 Hz, 1H), 3.11-3.06 (m, 1H), 2.72-2.66 (m, 1H). 
13

C NMR 

(CDCl3, 100 MHz): δ 191.7, 140.4, 139.8, 138.1, 137.5, 135.3, 130.0, 128.8, 128.5, 128.1, 127.5, 

127.0, 126.2, 126.1, 126.0, 58.1, 39.9. HRMS (ESI) m/z calcd for C21H17ClNO3S (M+H)
+
 

398.0612, found 398.0615. 

 

(E)-N-(2-cinnamoylphenyl)-4-methylbenzenesulfonamide (4a)
6
 

O

Ph

NHTs  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow solid 

(57.3 mg, 76%). Rf = 0.49 (Silica gel, petroleum/ethyl acetate = 3:1). 
1
H NMR (CDCl3, 400 

MHz): δ 11.1 (s, 1H), 7.86-7.83 (m, 1H), 7.76-7.74 (m, 1H), 7.70-7.59 (m, 5H), 7.52-7.42 (m, 4H), 

7.33 (d, J = 15.6 Hz, 1H), 7.17-7.13 (m, 3H), 2.22 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 193.0, 

146.1, 143.9, 139.9, 136.4, 134.5, 134.4, 131.2, 130.7, 129.8, 129.2, 128.7, 127.4, 125.2, 123.4, 

122.3, 121.2, 21.5.  

 

(E)-4-methyl-N-(2-(3-p-tolylacryloyl)phenyl)benzenesulfonamide (4b)
7
 

O

NHTs Me  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow solid 

(56.3 mg, 72%). Rf = 0.33 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 11.1 (s, 1H), 7.83 (d, J = 7.9 Hz, 1H), 7.74 (d, J = 7.6 Hz, 1H), 7.68 (d, J = 8.3 Hz, 2H), 

                                                           
6
 J. Kim and S. Chang, Angew. Chem. Int. Ed., 2014, 53, 2203. 

7
 Z. Wang, X. Xu, Z. Gu, W. Feng, H. Qian, Z. Li, X. Sun and O. Kwon, Chem. Commun., 2016, 

52, 2811. 
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7.63 (d, J = 15.5 Hz, 1H), 7.51-7.46 (m, 3H), 7.16-7.12 (m, 3H), 2.40 (s, 3H), 2.22 (s, 3H). 
13

C 

NMR (CDCl3, 100 MHz): δ 193.1, 146.3, 143.9, 141.9, 139.8, 136.4, 134.3, 131.8, 130.7, 129.9, 

129.7, 128.8, 127.4, 125.4, 123.4, 121.2, 121.1, 21.7, 21.5.  

 

(E)-N-(2-(3-(4-tert-butylphenyl)acryloyl)phenyl)-4-methylbenzenesulfonamide (4c)  

O

NHTs tBu  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow solid 

(58.9 mg, 68%). m.p. 142-143 
o
C. Rf = 0.42 (Silica gel, petroleum/ethyl acetate = 5:1). 

1
H NMR 

(CDCl3, 400 MHz): δ 11.1 (s, 1H), 7.84 (d, J = 7.9 Hz, 1H), 7.75 (d, J = 8.3 Hz, 1H), 7.69 (d, J = 

8.3 Hz, 2H), 7.65 (d, J = 15.6 Hz, 1H), 7.56-7.45 (m, 5H), 7.55 (d, J = 15.6 Hz, 1H), 7.17-7.13 (m, 

3H), 2.22 (s, 3H), 1.36 (s, 9H). 
13

C NMR (CDCl3, 100 MHz): δ 193.1, 155.0, 146.2, 143.9, 139.8, 

136.5, 134.3, 131.8, 130.7, 129.7, 128.7, 127.4, 126.2, 125.4, 123.4, 121.4, 121.1, 35.2, 31.3, 21.5. 

HRMS (ESI) m/z calcd for C26H28NO3S (M+H)
+
 434.1784, found 434.1789. 

 

(E)-N-(2-(3-(4-bromophenyl)acryloyl)phenyl)-4-methylbenzenesulfonamide (4d)
7
 

O

NHTs Br  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow solid 

(60.1 mg, 66%). Rf = 0.33 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 11.1 (s, 1H), 7.85 (d, J = 8.0 Hz, 1H), 7.74-7.69 (m, 3H), 7.61-7.55 (m, 3H), 7.49-7.46 

(m, 3H), 7.35 (d, J = 15.6 Hz, 1H), 7.18-7.12 (m, 3H), 2.25 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): 

δ 192.7, 144.6, 144.0, 140.1, 136.5, 134.6, 133.5, 132.5, 130.8, 130.1, 129.8, 127.4, 125.5, 124.7, 

123.3, 122.7, 120.7, 21.6.  

 

(E)-N-(2-cinnamoyl-5-methylphenyl)-4-methylbenzenesulfonamide (4e)  

O

NHTs  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 5/1) gave a yellow 

liquid (50.0 mg,64%). Rf = 0.34 (Silica gel, petroleum/ethyl acetate = 5:1). 
1
H NMR (CDCl3, 400 

MHz): δ 11.3 (s, 1H), 7.77-7.57 (m, 7H), 7.44 (s, 3H), 7.36 (d, J = 15.5 Hz, 1H), 7.18 (d, J = 7.8 

Hz, 2H), 6.95 (d, J = 7.8 Hz, 1H), 2.38 (s, 3H), 2.25 (s, 3H). 
13

C NMR (CDCl3, 100 MHz): δ 

192.6, 145.9, 145.6, 143.9, 140.3, 136.5, 134.6, 131.1, 130.8, 129.7, 129.2, 128.7, 127.4, 124.2, 

122.4, 122.2, 121.2, 22.2, 21.5. HRMS (ESI) m/z calcd for C23H22NO3S (M+H)
+
 392.1315, found 

392.1316. 
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(E)-N-(2-cinnamoyl-5-methoxyphenyl)-4-methylbenzenesulfonamide (4f) 

O

NHTsMeO  

Flash column chromatography on silica gel (petroleum ether/ethyl acetate 3/1) gave a yellow 

liquid (50.5 mg, 62%). Rf = 0.41 (Silica gel, petroleum/ethyl acetate = 3:1). 
1
H NMR (CDCl3, 400 

MHz): δ 12.0 (s, 1H), 7.86 (d, J = 9.0 Hz, 1H), 7.77 (d, J = 8.3 Hz, 2H), 7.72 (d, J = 15.5 Hz, 1H), 

7.63-7.60 (m, 2H), 7.45-7.42 (m, 4H), 7.26-7.21 (m, 3H), 3.85 (s, 3H), 2.32 (s, 3H). 
13

C NMR 

(CDCl3, 100 MHz): δ 191.3, 164.4, 145.0, 144.0, 143.4, 136.6, 134.8, 133.0, 130.9, 129.8, 129.2, 

128.6, 127.5, 121.9, 117.0, 109.4, 103.9, 55.8, 21.6. HRMS (ESI) m/z calcd for C23H22NO4S 

(M+H)
+
 408.1264, found 408.1266. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. Copies of 
1
H NMR and 

13 
C NMR spectra of the products 
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