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General Information. Ethyl acetate (ACS grade), hexanes (ACS grade) and 

anhydrous 1, 2-dichloroethane (ACS grade) were obtained commercially and used 

without further purification. Methylene chloride, tetrahydrofuran and diethyl ether 

were purified according to standard methods unless otherwise noted. Commercially 

available reagents were used without further purification. Reactions were monitored 

by thin layer chromatography (TLC) using pre-coated silica gel plates. Flash column 

chromatography was performed over silica gel (300-400 mesh). Infrared spectra were 

recorded on a Nicolet AVATER FTIR330 spectrometer as thin film and are reported in 

reciprocal centimeter (cm-1). Mass spectra were recorded with Micromass QTOF2 

Quadrupole/Time-of-Flight Tandem mass spectrometer using electron spray 

ionization. 

1H NMR spectra and 13C NMR spectra were recorded on a Bruker AV-400 

spectrometer and a Bruker AV-500 spectrometer in chloroform-d3. For 1H NMR 

spectra, chemical shifts are reported in ppm with the internal TMS signal at 0.0 ppm 

as a standard. For 13C NMR spectra, chemical shifts are reported in ppm with the 

internal chloroform signal at 77.0 ppm as a standard. 

Table S1. Effects of catalyst and oxidant on the reaction of thiophenol with 1aa 

 

 



 

The data of the following ynamides 1 (1a, 1b, 1l, 1m) were reported in our previous 

work.1,2 

 

 

Representative synthetic procedures for the preparation of ynamides 1:3 

 

 

4-bromo-N-methyl-N-(phenylethynyl)benzenesulfonamide (1c)  

 

 

1c 

White solid (mp 79 – 81 ℃). 1H NMR (400 MHz, CDCl3) δ 7.85 – 7.78 (m, 2H), 

7.76 – 7.69 (m, 2H), 7.38 – 7.33 (m, 2H), 7.32 – 7.27 (m, 3H), 3.17 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 134.8, 132.4, 131.3, 129.0, 128.9, 128.2, 128.0, 122.1, 83.2, 

69.2, 39.2; IR (neat): 2923, 2234, 2099, 1368, 1168, 756; MS (ESI, m/z) 372 (M + 

Na+); HRESIMS Calcd for [C15H12BrNNaO2S]+ (M + Na+) 371.9664, found 

371.9661. 

 

4-bromo-N-phenyl-N-(phenylethynyl)benzenesulfonamide (1d)  

 

 

1d 



 

White solid (mp 100 – 101 ℃). 1H NMR (400 MHz, CDCl3) δ 7.65 – 7.63 (m, 2H), 

7.59 – 7.57 (m, 2H), 7.40 – 7.28 (m, 10H); 13C NMR (100 MHz, CDCl3) δ 138.5 

134.7, 132.2, 131.5, 129.6, 129.3, 129.2, 128.5, 128.3, 128.2, 126.2, 122.2, 82.3, 70.7; 

IR (neat): 3063, 2925, 2239, 1573, 1378, 1175, 741, 605; MS (ESI, m/z) 434 (M + 

Na+); HRESIMS Calcd for [C20H14BrNNaO2S]+ (M + Na+) 433.9821, found 

433.9823. 

 

N-allyl-4-bromo-N-(phenylethynyl)benzenesulfonamide (1e)  

 

 

1e 

White solid (mp 85 – 86 ℃). 1H NMR (400 MHz, CDCl3) δ 7.83 – 7.80 (m, 2H), 

7.71 – 7.69 (m, 2H), 7.36 – 7.33 (m, 2H), 7.29 – 7.25 (m, 3H), 5.84 – 5.74 (m, 1H), 

5.33 – 5.24 (m, 2H), 4.07 (d, 2H, J = 6.4 Hz); 13C NMR (100 MHz, CDCl3) δ 140.1, 

136.1, 135.0, 132.5, 129.1, 129.0, 128.6, 128.4, 126.0, 106.9, 85.2, 68.9, 39.3; IR 

(neat): 3085, 2923, 2237, 1574, 1371, 1173, 740, 621; MS (ESI, m/z) 398 (M + Na+); 

HRESIMS Calcd for [C17H14BrNNaO2S]+ (M + Na+) 397.9821, found 397.9822.  

 

4-bromo-N-((4-fluorophenyl)ethynyl)-N-methylbenzenesulfonamide (1f)  

 

 

1f 

White solid (mp 105 – 106 ℃). 1H NMR (400 MHz, CDCl3) δ 7.82 – 7.80 (m, 2H), 

7.74 – 7.72 (m, 2H), 7.36 – 7.32 (m, 2H), 7.02 – 6.97 (m, 2H), 3.16 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 162.4 (d, J = 249.6 Hz), 135.1, 133.6 (d, J = 8.4 Hz), 132.5, 

129.2, 129.1, 118.3 (d, J = 3.4 Hz), 115.6 (d, J = 22.1 Hz), 82.8, 68.2, 39.3; IR (neat): 

1933, 2240, 1509, 1371, 1169, 752, 566; MS (ESI, m/z) 390 (M + Na+); HRESIMS 

Calcd for [C15H11BrFNNaO2S]+ (M + Na+) 389.9570, found 389.9572.  



 

 

4-bromo-N-((3-fluorophenyl)ethynyl)-N-methylbenzenesulfonamide (1g)  

 

 

1g 

Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.82 – 7.80 (m, 2H), 7.74 – 7.72 (m, 

2H), 7.28 – 7.23 (m, 1H), 7.14 – 7.12 (m, 1H), 7.05 – 6.97 (m, 2H), 3.17 (s, 3H); 13C 

NMR (100 MHz, CDCl3) δ 162.3 (d, J = 246.6 Hz), 135.1, 132.6, 129.9 (d, J = 8.8 

Hz), 129.2, 129.1, 127.1 (d, J = 3.1 Hz), 124.2 (d, J = 9.7 Hz), 118.0 (d, J = 22.9 Hz), 

115.3 (d, J = 21.2 Hz), 84.1, 68.4, 39.3; IR (neat): 2925, 2239, 1575, 1371, 1175, 750, 

593; MS (ESI, m/z) 390 (M + Na+); HRESIMS Calcd for [C15H11BrFNNaO2S]+ (M + 

Na+) 389.9570, found 389.9572. 

 

4-bromo-N-((4-chlorophenyl)ethynyl)-N-methylbenzenesulfonamide (1h)  

 

 

1h 

White solid (mp 120 – 121 ℃). 1H NMR (400 MHz, CDCl3) δ 7.81 – 7.79 (m, 2H), 

7.74 – 7.72 (m, 2H), 7.30 – 7.25 (m, 4H), 3.17 (s, 3H); 13C NMR (100 MHz, CDCl3) 

δ 135.0, 134.0, 132.6, 132.5, 129.1, 128.6, 120.8, 84.1, 68.4, 39.3; IR (neat): 2930, 

2236, 1574, 1372, 1170, 1010, 742, 596; MS (ESI, m/z) 406 (M + Na+); HRESIMS 

Calcd for [C15H11BrClNNaO2S]+ (M + Na+) 405.9275, found 405.9279.  

 

4-bromo-N-((4-bromophenyl)ethynyl)-N-methylbenzenesulfonamide (1i)  

 

 

1i 



 

White solid (mp 133 – 134 ℃). 1H NMR (400 MHz, CDCl3) δ 7.81 – 7.79 (m, 2H), 

7.74 – 7.72 (m, 2H), 7.42 (d, 2H, J = 8.4 Hz), 7.21 (d, 2H, J = 8.8 Hz), 3.17 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 135.1, 132.8, 132.6, 131.5, 129.1, 122.2, 121.3, 84.3, 

68.5, 39.3; IR (neat): 2930, 2236, 1574, 1372, 1069, 742, 596; MS (ESI, m/z) 450 (M 

+ Na+); HRESIMS Calcd for [C15H11Br2NNaO2S]+ (M + Na+) 449.8769, found 

449.8768.  

 

4-bromo-N-methyl-N-(p-tolylethynyl)benzenesulfonamide (1j)  

 

N
Bs

 

1j 

White solid (mp 83 – 84 ℃). 1H NMR (400 MHz, CDCl3) δ 7.82 – 7.80 (m, 2H), 

7.73 – 7.70 (m, 2H), 7.25 (d, 2H, J = 8.0 Hz), 7.10 (d, 2H, J = 8.0 Hz), 3.16 (s, 3H), 

2.34 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 138.3, 135.1, 132.5, 131.6, 129.2, 129.1, 

129.0, 119.1, 82.5, 69.3, 39.4, 21.4; IR (neat): 2923, 2237, 1574, 1370, 1182, 750, 

565; MS (ESI, m/z) 386 (M + Na+); HRESIMS Calcd for [C16H14BrNNaO2S]+ (M + 

Na+) 385.9821, found 385.9819.  

 

(E)-4-bromo-N-methyl-N-(4-phenylbut-3-en-1-yn-1-yl)benzenesulfonamide (1k)  

 

 

1k 

White solid (mp 109 – 111 ℃). 1H NMR (400 MHz, CDCl3) δ 7.79 (d, 2H, J = 8.4 

Hz), 7.71 (d, 2H, J = 8.4 Hz), 7.36 – 7.26 (m, 5H), 6.84 (d, 1H, J = 8.4 Hz), 6.20 (d, 

1H, J = 8.4 Hz), 3.12 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 140.1, 136.1, 135.0, 

132.5, 129.1, 129.0, 128.6, 128.4, 126.0, 106.9, 85.2, 68.9, 39.3; IR (neat): 3028, 

2224, 1573, 1370, 745, 562; MS (ESI, m/z) 398 (M + Na+); HRESIMS Calcd for 

[C17H14BrNNaO2S]+ (M + Na+) 397.9821, found 397.9821. 



 

 

N-((4-bromophenyl)ethynyl)-N,4-dimethylbenzenesulfonamide (1n)  

 

 

1n 

White solid (mp 116 – 118 ℃). 1H NMR (400 MHz, CDCl3) δ 7.82 (d, 2H, J = 8.4 

Hz), 7.44 – 7.34 (m, 4H), 7.24 – 7.17 (m, 2H), 3.14 (s, 3H), 2.46 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 144.9, 133.1, 132.6, 131.4, 129.8, 127.7, 121.8, 121.6, 85.0, 

68.1, 39.1, 21.6; IR (neat): 2928, 2234, 2101, 1365, 1265, 1168, 739; MS (ESI, m/z) 

386 (M + Na+); HRESIMS Calcd for [C16H14BrNNaO2S]+ (M + Na+) 385.9821, found 

385.9823. 

 

N-((4-methoxyphenyl)ethynyl)-N,4-dimethylbenzenesulfonamide (1o)  

 

 

1o  

White solid (mp 66 – 68 ℃). 1H NMR (400 MHz, CDCl3) δ 7.83 (d, 2H, J = 8.0 Hz), 

7.36 (d, 2H, J = 8.0 Hz), 7.30 (d, 2H, J = 8.4 Hz), 6.81 (d, 2H, J = 8.4 Hz), 3.79 (s, 

3H), 3.12 (s, 3H), 2.45 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 159.4, 144.6, 133.2, 

132.9, 129.6, 127.6, 114.3, 113.8, 82.4, 68.5, 55.1, 39.2, 21.4; IR (neat): 2934, 2233, 

1604, 1511, 1456, 1364, 1248, 1165, 727, 567; MS (ESI, m/z) 338 (M + Na+); 

HRESIMS Calcd for [C17H17NNaO3S]+ (M + Na+) 338.0821, found 338.0824. 

 

 

 



 

 

General procedure for the synthesis of 2:  

2,6-dibromopyridine N-oxide (151.7 mg, 0.6 mmol), ArOH (0.6 mmol) and Zn(OTf)2 

(21.8 mg, 0.06 mmol) were added in this order to the ynamide 1 (0.30 mmol) in DCM 

(3.0 mL) at room temperature. The reaction mixture was stirred at 40 oC and the 

progress of the reaction was monitored by TLC. The reaction typically took 4 h. Upon 

completion, the mixture was then concentrated and the residue was purified by 

chromatography on silica gel (eluent: hexanes/ethyl acetate) to afford the desired 

product 2. 

 

N-methyl-2-phenoxy-2-phenyl-N-tosylacetamide (2a) 

 

 

2a 

Compound 2a was prepared in 61% yield according to the general procedure (Table 2, 

entry 1). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.49 – 7.46 (m, 4H), 7.39 – 

7.37 (m, 3H), 7.25 – 7.17 (m, 4H), 7.00 – 6.96 (m, 1H), 6.90 – 6.88 (m, 2H), 6.49 (s, 

1H), 3.19 (s, 3H), 2.40 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.9, 157.2, 145.0 

135.0, 134.4, 129.7, 129.6, 129.1, 128.9, 127.9, 127.8, 122.0, 115.6, 79.5, 33.0, 21.6; 

IR (neat): 2921, 1709 (s), 1597, 1494, 1358, 1170, 751, 547; MS (ESI, m/z) 418 (M + 

Na+); HRESIMS Calcd for [C22H21NNaO4S]+ (M + Na+) 418.1083, found 418.1084. 

 

N-methyl-2-oxo-2-phenyl-N-tosylacetamide (2aa) 

 



 

 

2aa 

Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.94 (d, 2H, J = 7.2 Hz), 7.88 (d, 2H, J 

= 8.0 Hz), 7.66 – 7.62 (m, 1H), 7.55 – 7.51 (m, 2H), 7.39 (d, 2H, J = 8.0 Hz), 3.24 (s, 

3H), 2.46 (s, 2H); 13C NMR (100 MHz, CDCl3) δ 188.0, 167.2, 145.9, 134.4, 133.4, 

132.7, 130.1, 129.6, 128.8, 128.3, 30.7, 21.7; IR (neat): 2922, 1681 (s), 1371, 1165, 

947, 716, 663, 593; MS (ESI, m/z) 340 (M + Na+); HRESIMS Calcd for 

[C16H15NNaO4S]+ (M + Na+) 340.0614, found 340.0613.  

 

N-methyl-2-phenyl-N-tosylacetamide (2ab) 

 

 

2ab 

Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.69 (d, 2H, J = 8.4 Hz), 7.31 – 7.24 

(m, 5H), 7.13 – 7.11 (m, 2H), 4.03 (s, 2H), 3.27 (s, 3H), 2.43 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 171.2, 144.9, 135.9, 133.4, 129.8, 129.3, 128.5, 127.4, 127.1, 43.0, 

33.2, 21.5; IR (neat): 2923, 1697 (s), 1357, 1167, 1075, 673, 583, 549; MS (ESI, m/z) 

326 (M + Na+); HRESIMS Calcd for [C16H17NNaO3S]+ (M + Na+) 326.0821, found 

326.0820.  

 

N-methyl-N-(methylsulfonyl)-2-phenoxy-2-phenylacetamide (2b) 

 

 

2b 

Compound 2b was prepared in 59% yield according to the general procedure (Table 2, 



 

entry 2). White solid (mp 112 – 114 ℃). 1H NMR (400 MHz, CDCl3) δ 7.53 – 7.52 

(m, 2H), 7.45 – 7.40 (m, 3H), 7.31 – 7.25 (m, 2H), 7.02 – 6.96 (m, 3H), 6.40 (s, 1H), 

3.25 (s, 3H), 2.91 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 170.3, 157.0, 133.9, 129.7, 

129.4, 129.1, 127.9, 122.2, 115.5, 79.5, 40.6, 32.7; IR (neat): 3038, 2931, 1708 (s), 

1597, 1494, 1354, 1225, 1168, 964, 755, 517; MS (ESI, m/z) 342 (M + Na+); 

HRESIMS Calcd for [C16H17NNaO4S]+ (M + Na+) 342.0770, found 342.0771. 

 

N-((4-bromophenyl)sulfonyl)-N-methyl-2-phenoxy-2-phenylacetamide (2c) 

 

 

2c 

Compound 2c was prepared in 74% yield according to the general procedure (Table 2, 

entry 3). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.53 – 7.51 (m, 2H), 7.47 – 

7.38 (m, 7H), 7.26 – 7.22 (m, 2H), 7.02 – 6.98 (m, 1H), 6.88 – 6.86 (m, 2H), 6.32 (s, 

1H), 3.24 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.7, 157.0 136.9, 133.9, 132.2, 

129.7, 129.4, 129.2, 129.1, 129.0, 127.5, 122.2, 115.5, 79.7, 33.0; IR (neat): 3064, 

2925, 1710 (s), 1494, 1360, 1225, 1171, 750, 613; MS (ESI, m/z) 482 (M + Na+); 

HRESIMS Calcd for [C21H18BrNNaO4S]+ (M + Na+) 482.0032, found 482.0038. 

 

N-((4-bromophenyl)sulfonyl)-2-phenoxy-N,2-diphenylacetamide (2d) 

 

 

2d 

Compound 2d was prepared in 70% yield according to the general procedure (Table 2, 

entry 4). White solid (mp 123 – 124 ℃). 1H NMR (400 MHz, CDCl3) δ 7.86 (d, 2H, 

J = 8.4 Hz), 7.65 (d, 2H, J = 8.4 Hz), 7.49 – 7.46 (m, 1H), 7.38 – 7.19 (m, 5H), 7.18 – 



 

7.14 (m, 2H), 7.00 – 6.91 (m, 5H), 6.66 (d, 2H, J = 8.0 Hz), 5.33 (s, 1H); 13C NMR 

(100 MHz, CDCl3) δ 168.7, 156.8, 137.3, 134.0, 133.7, 132.1, 130.8, 130.6, 130.5, 

129.6, 129.5, 129.4, 128.7, 128.0, 122.1, 115.7, 79.0; IR (neat): 3065, 2924, 1717 (s), 

1490, 1370, 1230, 1162, 747, 696, 601; MS (ESI, m/z) 544 (M + Na+); HRESIMS 

Calcd for [C26H20BrNNaO4S]+ (M + Na+) 544.0189, found 544.0188. 

 

N-allyl-N-((4-bromophenyl)sulfonyl)-2-phenoxy-2-phenylacetamide (2e) 

 

 

2e 

Compound 2e was prepared in 74% yield according to the general procedure (Table 2, 

entry 5). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.57 – 7.50 (m, 4H), 7.39 – 

7.34 (m, 5H), 7.24 – 7.19 (m, 2H), 6.99 – 6.95 (m, 1H), 6.82 (d, 2H, J = 8.0 Hz), 6.18 

(s, 1H), 5.74 – 5.64 (m, 1H), 5.21 – 5.17 (m, 2H), 4.46 – 4.30 (m, 2H); 13C NMR (100 

MHz, CDCl3) δ 169.1, 157.0, 137.4, 133.8, 132.1, 131.9, 129.7, 129.5, 129.3, 129.1, 

129.0, 127.7, 122.1, 119.0, 115.5, 79.4, 48.4; IR (neat): 3090, 1712 (s), 1574, 1494, 

1362, 1226, 1171, 751, 610; MS (ESI, m/z) 508 (M + Na+); HRESIMS Calcd for 

[C23H20BrNNaO4S]+ (M + Na+) 508.0189, found 508.0187.  

 

N-((4-bromophenyl)sulfonyl)-2-(4-fluorophenyl)-N-methyl-2-phenoxyacetamide 

(2f) 

 

 

2f 

Compound 2f was prepared in 85% yield according to the general procedure (Table 2, 

entry 6). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.56 – 7.43 (m, 6H), 7.25 – 



 

7.22 (m, 2H), 7.10 – 7.06 (m, 2H), 7.00 (t, 1H, J = 7.2 Hz), 6.85 (d, 2H, J = 8.0 Hz), 

6.35 (s, 1H), 3.23 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.7, 163.2 (d, J = 249.1 

Hz), 156.8, 136.9, 132.4, 130.0 (d, J = 3.2 Hz), 129.7, 129.6 (d, J = 8.4 Hz), 129.3, 

129.2, 122.4, 116.0 (d, J = 21.8 Hz), 115.6, 78.9, 33.1; IR (neat): 3091, 2918, 1711 (s), 

1574, 1492, 1224, 1172, 1011, 752, 613; MS (ESI, m/z) 500 (M + Na+); HRESIMS 

Calcd for [C21H17BrFNNaO4S]+ (M + Na+) 499.9938, found 499.9941.  

 

N-((4-bromophenyl)sulfonyl)-2-(3-fluorophenyl)-N-methyl-2-phenoxyacetamide 

(2g) 

 

 

2g 

Compound 2g was prepared in 82% yield according to the general procedure (Table 2, 

entry 7). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.57 – 7.49 (m, 4H), 7.40 – 

7.24 (m, 5H), 7.22 – 7.01 (m, 2H), 6.86 (d, 2H, J = 8.0 Hz), 6.33 (s, 1H), 3.24 (s, 3H); 

13C NMR (100 MHz, CDCl3) δ 169.4, 162.9 (d, J = 247.8 Hz), 156.7, 136.9, 136.5 (d, 

J = 7.5 Hz), 132.3, 130.6 (d, J = 8.1 Hz), 129.8, 129.3, 122.9 (d, J = 3.0 Hz), 122.5, 

116.2 (d, J = 21.0 Hz), 115.5, 114.5 (d, J = 23.0 Hz), 79.1, 33.1; IR (neat): 2919, 1718 

(s), 1574, 1011, 913, 747, 613; MS (ESI, m/z) 500 (M + Na+); HRESIMS Calcd for 

[C21H17BrFNNaO4S]+ (M + Na+) 499.9938, found 499.9940.  

 

N-((4-bromophenyl)sulfonyl)-2-(4-chlorophenyl)-N-methyl-2-phenoxyacetamide 

(2h) 

 

 

2h 



 

Compound 2h was prepared in 77% yield according to the general procedure (Table 2, 

entry 8). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.57 – 7.49 (m, 4H), 7.42 – 

7.35 (m, 4H), 7.25 – 7.22 (m, 2H), 7.03 – 6.99 (m, 1H), 6.85 (d, 2H, J = 7.6 Hz), 6.34 

(s, 1H), 3.23 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.5, 156.7, 136.9, 135.4, 132.6, 

132.4, 129.8, 129.3, 129.2, 129.1, 128.9, 122.4, 115.6, 79.0, 33.1; IR (neat): 2922, 

1712 (s), 1510, 1362, 1225, 1011, 748, 614; MS (ESI, m/z) 516 (M + Na+); 

HRESIMS Calcd for [C21H17BrClNNaO4S]+ (M + Na+) 515.9642, found 515.9644.  

 

2-(4-bromophenyl)-N-((4-bromophenyl)sulfonyl)-N-methyl-2-phenoxyacetamide 

(2i) 

 

 

2i 

Compound 2i was prepared in 75% yield according to the general procedure (Table 2, 

entry 9). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.56 – 7.48 (m, 6H), 7.33 (d, 

2H, J = 8.4 Hz), 7.25 – 7.21 (m, 2H), 7.02 – 6.98 (m, 1H), 6.84 (d, 2H, J = 7.6 Hz), 

6.32 (s, 1H), 3.23 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.4, 156.7, 136.8, 133.1, 

132.3, 132.1, 129.7, 129.3, 129.2, 129.1, 123.5, 122.4, 115.5, 79.0, 33.1; IR (neat): 

2924, 1711 (s), 1596, 1489, 1365, 1223, 1070, 749, 614; MS (ESI, m/z) 560 (M + 

Na+); HRESIMS Calcd for [C21H17Br2NNaO4S]+ (M + Na+) 559.9137, found 

559.9138.  

 

N-((4-bromophenyl)sulfonyl)-N-methyl-2-phenoxy-2-(p-tolyl)acetamide (2j) 

 

 

2j 



 

Compound 2j was prepared in 70% yield according to the general procedure (Table 2, 

entry 10). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.53 – 7.46 (m, 4H), 7.30 – 

7.17 (m, 6H), 7.01 – 6.97 (m, 1H), 6.86 (d, 2H, J = 8.0 Hz), 6.26 (s, 1H) , 3.24 (s, 3H), 

2.37 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.8, 157.1, 139.3, 137.0, 132.2, 130.8, 

129.7, 129.6, 129.4, 129.0, 127.5, 122.1, 115.5, 79.6, 33.0, 21.2; IR (neat): 2924, 

1712 (s), 1574, 1488, 1363, 1226, 750, 613; MS (ESI, m/z) 496 (M + Na+); 

HRESIMS Calcd for [C22H20BrNNaO4S]+ (M + Na+) 496.0189, found 496.0189.  

 

(E)-N-((4-bromophenyl)sulfonyl)-N-methyl-4-phenoxy-4-phenylbut-2-enamide 

(2k) 

 

 

2k 

Compound 2k was prepared in 68% yield according to the general procedure (Table 2, 

entry 11). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.60 – 7.54 (m, 4H), 7.41 – 

7.31 (m, 5H), 7.29 – 7.24 (m, 2H), 7.11 – 7.02 (m, 2H) , 6.99 – 6.91 (m, 3H), 5.79 (d, 

1H, J = 3.2 Hz), 3.30 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 165.5, 157.3, 147.5, 

138.0, 137.9, 132.6, 129.5, 129.0, 128.9, 128.8, 128.5, 126.8, 121.6, 121.0, 116.0, 

78.9, 33.1; IR (neat): 2918, 1682 (s), 1493, 1365, 1166, 751, 1173, 614; MS (ESI, m/z) 

508 (M + Na+); HRESIMS Calcd for [C23H20BrNNaO4S]+ (M + Na+) 508.0189, found 

508.0191.  

 

N-((4-bromophenyl)sulfonyl)-2-(4-chlorophenoxy)-N-methyl-2-phenylacetamide 

(2l) 

 



 

 

2l 

Compound 2l was prepared in 80% yield according to the general procedure (Table 2, 

entry 12). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.53 (d, 2H, J = 8.8 Hz), 

7.42 – 7.39 (m, 7H), 7.20 (d, 2H, J = 9.2 Hz), 6.81 (d, 2H, J = 9.2 Hz), 6.34 (s, 1H), 

3.21 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.4, 155.5, 136.7, 133.4, 132.3, 129.5, 

129.4, 129.2, 129.1, 127.7, 127.2, 116.9, 116.6, 79.9, 33.0; IR (neat): 2919, 1711 (s), 

1489, 1229, 1010, 743, 613; MS (ESI, m/z) 516 (M + Na+); HRESIMS Calcd for 

[C21H17BrClNNaO4S]+ (M + Na+) 515.9642, found 515.9643. 

 

2-(4-bromophenoxy)-N-((4-bromophenyl)sulfonyl)-N-methyl-2-phenylacetamide 

(2m) 

 

 

2m 

Compound 2m was prepared in 77% yield according to the general procedure (Table 

2, entry 13). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.53 (d, 2H, J = 8.8 Hz), 

7.42 – 7.39 (m, 7H), 7.33 (d, 2H, J = 9.2 Hz), 6.76 (d, 2H, J = 9.2 Hz), 6.33 (s, 1H), 

3.20 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.3, 156.1, 136.7, 133.5, 132.5, 132.3, 

129.5, 129.3, 129.2, 129.1, 127.8, 117.4, 114.6, 79.8, 33.1; IR (neat): 2918, 1710 (s), 

1574, 1486, 1364, 1230, 821, 748, 613; MS (ESI, m/z) 560 (M + Na+); HRESIMS 

Calcd for [C21H17Br2NNaO4S]+ (M + Na+) 559.9137, found 559.9139.  

 

 



 

2-(3-bromophenoxy)-N-((4-bromophenyl)sulfonyl)-N-methyl-2-phenylacetamide 

(2n) 

 

 

2n 

Compound 2n was prepared in 79% yield according to the general procedure (Table 2, 

entry 14). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 1H NMR (400 MHz, CDCl3) 

δ 7.56 – 7.53 (m, 2H), 7.47 – 7.41 (m, 7H), 7.14 – 7.04 (m, 3H), 6.81 – 6.80 (m, 1H), 

6.35 (s, 1H), 3.21 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.2, 157.7, 136.7, 133.4, 

132.4, 130.8, 129.5, 129.3, 129.2, 129.1, 127.8, 125.3, 122.9, 119.1, 114.1, 79.7, 33.1; 

IR (neat): 3090, 2924, 1710 (s), 1574, 1473, 1364, 743, 613; MS (ESI, m/z) 560 (M + 

Na+); HRESIMS Calcd for [C21H17Br2NNaO4S]+ (M + Na+) 559.9137, found 

559.9138. 

 

N-((4-bromophenyl)sulfonyl)-2-(4-methoxyphenoxy)-N-methyl-2-phenylacetamid

e (2o) 

 

 

2o 

Compound 2o was prepared in 81% yield according to the general procedure (Table 2, 

entry 15). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.54 – 7.52 (m, 2H), 7.47 – 

7.83 (m, 7H), 6.83 – 6.75 (m, 4H), 6.21 (s, 1H), 3.77 (s, 3H), 3.23 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 170.0, 154.9, 151.1, 137.0, 134.1, 132.2, 129.4, 129.2, 129.1, 

129.0, 127.5, 117.0, 114.7, 80.9, 55.6, 33.0; IR (neat): 2922, 1711 (s), 1506, 1362, 



 

1222, 1040, 745, 613; MS (ESI, m/z) 512 (M + Na+); HRESIMS Calcd for 

[C22H20BrNNaO5S]+ (M + Na+) 512.0138, found 512.0138.  

 

 

 

 

 

General procedure for the synthesis of 4:  

2,6-dimethylpyridine N-oxide (73.8 mg, 0.6 mmol), ArSH (0.6 mmol), 4ÅMS (60.0 

mg) and Zn(OTf)2 (10.9 mg, 0.03 mmol) were added in this order to the ynamide 1 

(0.30 mmol) in DCE (3.0 mL) at room temperature. The reaction mixture was stirred 

at 80 oC and the progress of the reaction was monitored by TLC. The reaction 

typically took 3 h. Upon completion, the mixture was then concentrated and the 

residue was purified by chromatography on silica gel (eluent: hexanes/ethyl acetate) 

to afford the desired product 4. 

 

N-methyl-2-phenyl-2-(phenylthio)-N-tosylacetamide (4a) 

 

 

4a 

Compound 4a was prepared in 77% yield according to the general procedure (Table 3, 

entry 1). Colorless oil. 1H NMR (400 MHz, CDCl3) δ 7.47 (d, 2H, J = 8.4 Hz), 7.31 – 

7.17 (m, 12H), 5.86 (s, 1H), 3.16 (s, 3H), 2.40 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 

170.1, 144.9, 135.5, 135.2, 133.4, 133.1, 129.7, 128.9, 128.8, 128.6, 128.2, 128.1, 

127.5, 57.1, 33.4, 21.5; IR (neat): 3060, 2923, 1694 (s), 1359, 1168, 1070, 693, 548; 



 

MS (ESI, m/z) 434 (M + Na+); HRESIMS Calcd for [C22H21NNaO3S2]
+ (M + Na+) 

434.0855, found 434.0857. 

 

N-methyl-N-(methylsulfonyl)-2-phenyl-2-(phenylthio)acetamide (4b) 

 

 

4b 

Compound 4b was prepared in 66% yield according to the general procedure (Table 3, 

entry 2). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.34 – 7.23 (m, 10H), 5.67 (s, 

1H), 3.22 (s, 3H), 2.88 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 170.5, 135.0, 133.7, 

133.0, 129.1, 128.9, 128.8, 128.5, 128.4, 57.2, 40.8, 33.1; IR (neat): 3059, 2927, 1692 

(s), 1354, 1165, 1075, 964, 748, 517; MS (ESI, m/z) 358 (M + Na+); HRESIMS Calcd 

for [C16H17NNaO3S2]
+ (M + Na+) 358.0542, found 358.0546. 

 

N-((4-bromophenyl)sulfonyl)-N-methyl-2-phenyl-2-(phenylthio)acetamide (4c) 

 

 

4c 

Compound 4c was prepared in 62% yield according to the general procedure (Table 3, 

entry 3). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.54 – 7.51 (m, 2H), 7.47 – 

7.45 (m, 2H), 7.29 – 7.22 (m, 10H), 5.68 (s, 1H), 3.20 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 169.9, 137.2, 135.0, 133.3, 133.2, 132.3, 129.2, 129.1, 129.0, 128.8, 128.7, 

128.4, 128.3, 57.3, 33.5; IR (neat): 2922, 2851, 1693 (s), 1357, 1165, 748, 664, 593; 

MS (ESI, m/z) 498 (M + Na+); HRESIMS Calcd for [C21H18BrNNaO3S2]
+ (M + Na+) 

497.9804, found 497.9805. 

 



 

N-butyl-2-phenyl-2-(phenylthio)-N-tosylacetamide (4d) 

 

 

4d 

Compound 4d was prepared in 76% yield according to the general procedure (Table 3, 

entry 4). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.51 (d, 2H, J = 8.4 Hz), 7.29 

– 7.15 (m, 12H), 5.73 (s, 1H), 3.70 – 3.55 (m, 2H), 2.39 (s, 3H), 1.53 – 1.43 (m, 2H), 

1.25 – 1.19 (m, 2H), 0.84 (t, 3H, J = 7.2 Hz ); 13C NMR (100 MHz, CDCl3) δ 169.8, 

144.7, 136.0, 135.5, 133.6, 133.1, 129.6, 128.8, 128.7, 128.6, 128.2, 128.1, 127.6, 

57.1, 47.0, 31.3, 21.5, 19.9, 13.5; IR (neat): 2956, 2873, 1693 (s), 1357, 1169, 1085, 

1024, 910, 694, 590; MS (ESI, m/z) 476 (M + Na+); HRESIMS Calcd for 

[C25H27NNaO3S2]
+ (M + Na+) 476.1325, found 476.1327. 

 

N-benzyl-2-phenyl-2-(phenylthio)-N-tosylacetamide (4e) 

 

 

4e 

Compound 4e was prepared in 64% yield according to the general procedure (Table 3, 

entry 5). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.57 (d, 2H, J = 8.0 Hz), 7.29 

– 7.11 (m, 13H), 7.08 – 7.04 (m, 4H), 5.41 (s, 1H), 5.06 (d, 1H, J = 16.4 Hz), 4.78 (d, 

1H, J = 16.8 Hz), 2.42 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 169.8, 144.9, 136.1, 

135.7, 134.8, 133.3, 133.0, 129.5, 128.9, 128.8, 128.7, 128.5, 128.3, 128.2, 128.1, 

127.7, 127.1, 57.0, 49.5, 21.6; IR (neat): 3062, 2924, 1699 (s), 1358, 1169, 748, 587; 

MS (ESI, m/z) 510 (M + Na+); HRESIMS Calcd for [C28H25NNaO3S2]
+ (M + Na+) 

510.1168, found 510.1167.  

 



 

2-(4-bromophenyl)-N-methyl-2-(phenylthio)-N-tosylacetamide (4f) 

 

N
Ts

O

SPh

Br

 

4f 

Compound 4f was prepared in 70% yield according to the general procedure (Table 3, 

entry 6). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.41 (d, 2H, J = 8.4 Hz), 7.30 

(d, 2H, J = 8.4 Hz), 7.21 – 7.09 (m, 9H), 5.76 (s, 1H), 3.10 (s, 3H), 2.33 (s, 3H); 13C 

NMR (100 MHz, CDCl3) δ 169.9, 145.1, 135.2, 134.9, 133.4, 132.9, 131.6, 130.5, 

129.8, 129.0, 128.4, 127.3, 122.4, 56.3, 33.5, 21.6; IR (neat): 3058, 2954, 2923, 1693 

(s), 1596, 1486, 1359, 1168, 1011, 811, 590; MS (ESI, m/z) 512 (M + Na+); 

HRESIMS Calcd for [C22H20BrNNaO3S2]
+ (M + Na+) 511.9960, found 511.9961. 

 

2-(4-methoxyphenyl)-N-methyl-2-(phenylthio)-N-tosylacetamide (4g) 

 

 

4g 

Compound 4g was prepared in 83% yield according to the general procedure (Table 3, 

entry 7). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.50 (d, 2H, J = 8.4 Hz), 7.23 

– 7.21 (m, 9H), 6.81 – 6.78 (m, 2H), 5.81 (s, 1H), 3.79 (s, 3H), 3.16 (s, 3H), 2.41 (s, 

3H); 13C NMR (125 MHz, CDCl3) δ 170.3, 159.5, 144.8, 135.2, 133.6, 133.1, 130.0, 

129.7, 128.8, 128.0, 127.5, 127.3, 114.0, 56.4, 55.2, 33.4, 21.6; IR (neat): 2955, 2927, 

1694 (s), 1510, 1359, 1169, 811, 591; MS (ESI, m/z) 464 (M + Na+); HRESIMS 

Calcd for [C23H23NNaO4S2]
+ (M + Na+) 464.0961, found 464.0961. 

 

2-((4-chlorophenyl)thio)-N-methyl-2-phenyl-N-tosylacetamide (4h) 

 



 

N
Ts

O

Ph

S

Cl  

4h 

Compound 4h was prepared in 71% yield according to the general procedure (Table 3, 

entry 8). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.45 (d, 2H, J = 8.4 Hz), 7.27 

– 7.26 (m, 5H), 7.20 – 7.16 (m, 6H), 5.82 (s, 1H), 3.16 (s, 3H), 2.40 (s, 3H); 13C NMR 

(100 MHz, CDCl3) δ 169.9, 145.0, 135.1, 134.9, 134.5, 131.7, 129.7, 129.0, 128.8, 

128.7, 128.3, 127.5, 57.2, 33.4, 21.5; IR (neat): 3063, 2924, 1694 (s), 1476, 1360, 

1168, 1013, 813, 665, 548; MS (ESI, m/z) 468 (M + Na+); HRESIMS Calcd for 

[C22H20ClNNaO3S2]
+ (M + Na+) 468.0465, found 468.0468. 

 

2-((4-bromophenyl)thio)-N-methyl-2-phenyl-N-tosylacetamide (4i) 

 

 

4i 

Compound 4i was prepared in 73% yield according to the general procedure (Table 3, 

entry 9). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.44 (d, 2H, J = 8.4 Hz), 7.33 

– 7.31 (m, 2H), 7.28 – 7.26 (m, 5H), 7.19 (d, 2H, J = 8.0 Hz), 7.10 (d, 2H, J = 8.8 Hz), 

5.83 (s, 1H), 3.16 (s, 3H), 2.41 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 169.9, 145.0, 

135.1, 135.0, 132.4, 132.0, 129.7, 128.8, 128.7, 128.4, 127.5, 122.7, 57.1, 33.5, 21.6; 

IR (neat): 3062, 2924, 1694 (s), 1473, 1359, 1168, 1009, 813, 665, 548; MS (ESI, m/z) 

512 (M + Na+); HRESIMS Calcd for [C22H20BrNNaO3S2]
+ (M + Na+) 511.9960, 

found 511.9961. 

 

2-((2-bromophenyl)thio)-N-methyl-2-phenyl-N-tosylacetamide (4j) 

 



 

 

4j 

Compound 4j was prepared in 62% yield according to the general procedure (Table 3, 

entry 10). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.57 – 7.55 (m, 1H), 7.50 – 

7.47 (m, 2H), 7.32 – 7.26 (m, 5H), 7.17 – 7.15 (m, 3H), 7.14 – 7.07 (m, 2H), 6.00 (s, 

1H), 3.20 (s, 3H), 2.39 (s, 3H); 13C NMR (125 MHz, CDCl3) δ 169.6, 145.0, 135.1, 

134.9, 134.8, 133.3, 133.1, 129.7, 129.0, 128.8, 128.7, 128.4, 127.8, 127.6, 127.0, 

55.7, 33.5, 21.6; IR (neat): 2924, 1693 (s), 1359, 1169, 1073, 1019, 665, 548; MS 

(ESI, m/z) 512 (M + Na+); HRESIMS Calcd for [C22H20BrNNaO3S2]
+ (M + Na+) 

511.9960, found 511.9961. 

 

N-methyl-2-phenyl-2-(p-tolylthio)-N-tosylacetamide (4k) 

 

 

4k 

Compound 4k was prepared in 72% yield according to the general procedure (Table 3, 

entry 11). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.48 (d, 2H, J = 8.4 Hz), 

7.27 – 7.25 (m, 5H), 7.19 (d, 2H, J = 8.0 Hz), 7.14 (d, 2H, J = 8.0 Hz), 7.01 (d, 2H, J 

= 8.0 Hz), 5.76 (s, 1H), 3.16 (s, 3H), 2.40 (s, 3H), 2.31 (s, 3H); 13C NMR (100 MHz, 

CDCl3) δ 170.2, 144.8, 138.4, 135.6, 135.2, 133.8, 129.6, 129.5, 128.8, 128.6, 128.1, 

127.6, 57.4, 33.4, 21.5, 21.1; IR (neat): 2923, 1694 (s), 1493, 1359, 1168, 1071, 813, 

665, 548; MS (ESI, m/z) 448 (M + Na+); HRESIMS Calcd for [C23H23NNaO3S2]
+ (M 

+ Na+) 448.1012, found 448.1014. 

 

2-((4-methoxyphenyl)thio)-N-methyl-2-phenyl-N-tosylacetamide (4l) 



 

 

 

4l 

Compound 4l was prepared in 75% yield according to the general procedure (Table 3, 

entry 12). Pale yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.47 (d, 2H, J = 8.4 Hz), 

7.26 – 7.16 (m, 9H), 6.73 (d, 2H, J = 8.4 Hz), 5.67 (s, 1H), 3.78 (s, 3H), 3.15 (s, 3H), 

2.41 (s, 3H); 13C NMR (100 MHz, CDCl3) δ 170.3, 160.2, 144.8, 136.6, 135.6, 135.3, 

129.7, 128.8, 128.5, 128.1, 127.6, 123.5, 114.4, 58.0, 55.2, 33.4, 21.6; IR (neat): 2955, 

1694 (s), 1592, 1494, 1359, 1171, 813, 665, 548; MS (ESI, m/z) 464 (M + Na+); 

HRESIMS Calcd for [C23H23NNaO4S2]
+ (M + Na+) 464.0961, found 464.0961. 

 

N-((4-bromophenyl)sulfonyl)-N-methyl-2-(methyl(phenyl)amino)-2-phenylaceta

mide (5) 

 

N
Bs Ph

O

N
Ph  

5 

Compound 5 was prepared in 58% yield according to the general procedure except 

using 2-bromopyridine N-oxide as oxidant (eq 1). Pale yellow oil. 1H NMR (400 MHz, 

CDCl3) δ 7.53 – 7.48 (m, 4H), 7.37 – 7.32 (m, 3H), 7.26 – 7.21 (m, 2H), 7.13 – 7.11 

(m, 2H), 6.82 – 6.75 (m, 3H), 6.27 (s, 1H), 3.27 (s, 3H), 2.74 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 172.3, 149.3, 137.4, 134.6, 132.2, 129.4, 129.3, 129.1, 129.0, 128.9, 

128.5, 118.2, 113.2, 65.7, 34.5, 33.1; IR (neat): 2923, 1705 (s), 1598, 1504, 1360, 

1172, 1069, 747, 611; MS (ESI, m/z) 495 (M + Na+); HRESIMS Calcd for 

[C22H21BrN2NaO3S]+ (M + Na+) 495.0348, found 495.0353.  

 

2-phenoxy-2-phenylethanol (6a) 



 

 

 

Compound 6a was prepared in 76% yield according to the known procedure.4 Pale 

yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.37 – 7.24 (m, 5H), 7.21 – 7.17 (m, 2H), 

6.91 – 6.86 (m, 3H), 5.28 – 5.25 (m, 1H), 3.95 – 3.81 (m, 2H), 2.34 (s, 1H); 13C NMR 

(100 MHz, CDCl3) δ 157.8, 137.8, 129.4, 128.7, 128.1, 126.3, 121.2, 115.9, 81.1, 

67.5; IR (neat): 3400 (br), 2921, 1494, 1453, 1240, 1042, 750, 693; MS (ESI, m/z) 

237 (M + Na+); HRESIMS Calcd for [C14H14NaO2]
+ (M + Na+) 237.0886, found 

237.0883.  

 

methyl 2-phenoxy-2-phenylacetate (6b) 

 

 

Compound 6b was prepared in 80% yield according to the known procedure.4 Pale 

yellow oil. 1H NMR (400 MHz, CDCl3) δ 7.58 – 7.56 (m, 2H), 7.39 – 7.33 (m, 3H), 

7.26 – 7.22 (m, 2H), 6.97 – 6.93 (m, 3H), 5.64 (s, 1H), 3.69 (s, 3H); 13C NMR (100 

MHz, CDCl3) δ 170.4, 157.2, 135.4, 129.5, 128.9, 128.8, 127.0, 121.8, 115.4, 78.6, 

52.6; IR (neat): 3033, 2953, 1759 (s), 1597, 1495, 1235, 1061, 754, 691; MS (ESI, 

m/z) 265 (M + Na+); HRESIMS Calcd for [C15H14NaO3]
+ (M + Na+) 265.0835, found 

265.0836.  

 

Reference:  

1. Li, L.; Shu, C.; Zhou, B.; Yu, Y.-F.; Xiao, X.-Y.; Ye, L.-W. Chem. Sci. 2014, 5, 

4057. 

2. Zhou, A.-H.; He, Q.; Shu, C.; Yu, Y.-F.; Liu, S.; Zhao, T.; Zhang, W.; Lu, X.; Ye, 



 

L.-W. Chem. Sci. 2015, 6, 1265. 

3. Yao, B.-B.; Liang, Z.-J.; Niu, T.-M.; Zhang, Y.-H. J. Org. Chem. 2009, 74, 4630. 

4. Li, L.; Zhou, B.; Ye, L.-W. Chin. J. Org. Chem. 2015, 35, 655. 
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