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General Remark:  

PhCF3 (>99%) and BQ was purchased from Aldrich and used without further 

treatment. (Bpin)2 was recrystallized from EtOAc/Petroleum Ether (1:50) before 

being used. The 12% TsOH solution in HOAc was purchased from Acros. Analytical 

TLC was done on pre-coated acidic alumina plates (iPr2O/EtOH 8:1). Column 

chromatography was conducted with 300-400 mesh acidic alumina. 1H NMR spectra 

were recorded on 400 MHz spectrometers. 13C NMR spectra were recorded on 100 

MHz spectrometers. High-resolution mass spectra (HRMS) were recorded on a 

Thermo LTQ ORBITRAP XL spectrometer with ESI mode unless otherwise stated. 

 
 
Table S1  Optimization of the reaction conditions.a. 
 

Bpin

NHAcNHAc
5 % Pd(OAc)2
2 equiv (Bpin)2

conditions

1a 2a  

Entry Additive Oxidant Solvent T Yield %b 
1 TsOH•H2O benzoquinone toluene 80 oC 7 
2 TsOH•H2O+HOAc benzoquinone toluene 80 oC 14 
3 TsOH•H2O+HOAc benzoquinone toluene 40 oC 55 
4 TsOH•H2O+HOAc o-chloranil toluene 80 oC 23 
5 TsOH•H2O+HOAc o-chloranil toluene 40 oC 0 
6 12% TsOH in HOAc benzoquinone toluene 40 oC 66 
7 12% TsOH in HOAc benzoquinone DCE 40 oC 67 
8 12% TsOH in HOAc benzoquinone dioxane 40 oC trace 
9 12% TsOH in HOAc benzoquinone DMF 40 oC 0 
10 12% TsOH in HOAc benzoquinone mesitylene 40 oC 77 
11 12% TsOH in HOAc benzoquinone PhCF3 40 oC 80 
12 12% TsOH in HOAc Cu(OAc)2 PhCF3 40 oC 0 
13 12% TsOH in HOAc AgOAc PhCF3 40 oC 0 
14 TFA benzoquinone PhCF3 40 oC trace 
15 TFA AgOAc PhCF3 40 oC trace 
16 12% TsOH in HOAc benzoquinone PhCF3 30 oC 87(70c) 

17 12% TsOH in HOAc benzoquinone PhCF3 25 oC 76 

      

a All the reactions were carried out in 0.3 mmol scale with 0.1 mmol of additive (TsOH or TFA)  and 2 equiv of oxidant in 0.4 mL 

solvent and 0.1 mL HOAc (if used). b GC yields with benzophenone as an internal standard. c Isolated yield. 
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General Procedure for The Synthesis of 2a-2x:  

To a 10 mL vial was sequentially added Pd(OAc)2 (3.4 mg, 0.015 mmol), 

acetanilide (0.3 mmol), B2pin2 (152 mg, 0.6 mmol), BQ (65 mg, 0.6 mmol) and 

PhCF3 (0.4 mL). After the reaction was stirred at room temperature for 2 min, TsOH 

(12% in HOAc, 133uL, 0.1 mmol) was added. The vial was stirred at the 30 oC for 

36-48 h. The reaction mixture was diluted with 0.5 mL CHCl3-EtOH (20:1) and then 

loaded onto the top of a short (diameter of 2 cm, 10 cm long ) acidic alumina column 

slurry-packed with CHCl3-EtOH (20:1). The crude product containing un-reacted 

starting material was soon obtained by eluting with CHCl3-EtOH (20:1). The solution 

of crude product was evaporated, and then 10 mL EtOAc/Petroleum ether (1:5, for 

most of substrates, and 1:10 for 2e, 2r, 2u-2x) was added. After sedimentation for 1 

hour at room temperature, the desired product was filtered out as white or light pink 

solid. 

The procedure for gram-scale synthesis of 2y is similar to 2a-x. A 25 mL 

round-bottomed flask was used instead of a 10 mL vial. Column chromatography was 

conducted with acidic alumina column (diameter of 5 cm, 15 cm long). 

 

 

 

 

 

 

1H NMR (400 MHz, DMSO) δ 7.20 (s, 1H), 7.04 (d, J = 8.0, 1H), 6.91 (d, J = 8.0, 

1H), 2.26 (s, 3H), 2.24 (s, 3H), 1.17 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 169.04, 135.71, 133.78, 132.92, 128.00, 115.40, 

79.49, 25.95, 21.61, 20.82. 

HRMS requires [C15H22BNO3+H]+ 276.1766, found ESI [M+H]+ 276.1764. 
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1H NMR (400 MHz, DMSO) δ 7.51 (d, J = 8.2, 1H), 7.13 (d, J = 7.7, 1H), 7.00 (s, 

1H), 2.29 (s, 3H), 1.18 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.74, 147.64, 139.10, 134.66, 120.01, 117.46, 

107.80, 79.86, 25.87, 21.88. 

HRMS requires [C15H19BF3NO4+H]+ 346.1432, found ESI [M+H]+ 346.1434. 

 

 

 

20111107_HESI+_XB1111_6 #16 RT: 0.23 AV: 1 SB: 8 0.01-0.12 NL: 1.51E7
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.66 (s, 1H), 7.61 (dd, J = 8.4, 1.7, 1H), 7.19 (d, J = 

8.4, 1H), 2.34 (s, 3H), 1.19 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 171.37, 140.86, 129.14 (q, J = 4 Hz), 125.55 (q, J = 

31 Hz) (126.01, 125.70, 125.39, 125.08.), 124.49 (q, J = 4 Hz), 124.48 (q, J = 270 Hz) 

(128.53, 125.83, 123.13, 120.43), 116.12, 79.75, 25.92, 21.82. 

HRMS requires [C15H19BF3NO3+H]+ 330.1483, found ESI [M+H]+ 330.1483. 

 

 

 

20111107_HESI+_XB1111_3 #18 RT: 0.26 AV: 1 SB: 8 0.01-0.13 NL: 3.95E7
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.30 (s, 1H), 7.13 (d, J = 8.1, 1H), 6.97 (d, J = 8.1, 

1H), 4.06 (q, J = 7.0, 2H), 3.59 (s, 2H), 2.25 (s, 3H), 1.18 (m, 15H). 

13C NMR (100 MHz, DMSO) δ 171.19, 169.52, 136.78, 133.21, 130.96, 128.36, 
115.53, 79.54, 60.08, 40.29, 25.93, 21.63, 13.96. 

HRMS requires [C18H26BNO5+H]+ 348.1977, found ESI [M+H]+ 348.1977. 

 

 

 

20111107_HESI+_XB1111_5 #18 RT: 0.26 AV: 1 SB: 8 0.04-0.14 NL: 1.27E7
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.26 (m, 2H), 2.35 (s,3H), 2.31 (s, 3H), 1.17 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 171.30, 140.28, 138.15, 133.08, 131.21, 125.86, 

123.61, 80.19, 25.66, 22.10, 14.14. 

HRMS requires [C15H21BClNO3+H]+ 310.1376, found ESI [M+H]+ 310.1374 . 

 

 

 

20111107_HESI+_XB1111_9 #23 RT: 0.34 AV: 1 SB: 8 0.02-0.13 NL: 3.25E7
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.47 (s, 1H), 6.95 (s, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 

1.16 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.19, 137.33, 137.22, 136.03, 135.66, 120.59, 

118.00, 79.54, 25.91, 22.29, 21.68. 

HRMS requires [C15H21BBrNO3+H]+ 354.0871, found ESI [M+H]+ 354.0870 . 

 

 

 

20111107_HESI+_XB1111_2 #18 RT: 0.26 AV: 1 SB: 7 0.04-0.13 NL: 2.55E7
T: FTMS + c ESI Full ms [200.00-600.00]
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Bpin

NHAc

Cl

MeO

 

 

1H NMR (400 MHz, DMSO) δ 7.28 (s, 1H), 6.80 (s, 1H), 3.83 (s, 3H), 2.26 (s, 3H), 

1.17 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.06, 153.86, 137.93, 133.41, 117.59, 100.64, 

79.79, 55.77, 25.81, 21.88. 

HRMS requires [C15H21BClNO4+H]+ 326.1325, found ESI [M+H]+ 326.1324 . 

 

 

 

20111107_HESI+_XB1111_14 #18 RT: 0.27 AV: 1 SB: 7 0.03-0.13 NL: 3.51E6
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.41 (d, J = 7.7, 2H), 7.19 – 6.74 (m, 5H), 2.28 (s, 3H), 

1.11 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 169.39, 156.13, 153.22, 133.93, 129.71, 129.65, 

126.57, 122.06, 119.53, 118.31, 117.28, 79.37, 25.86, 21.46. 

HRMS requires [C20H23BClNO4+H]+ 388.1481, found ESI [M+H]+ 388.1480 . 

 

 

 

20111107_HESI+_XB1111_1 #19-22 RT: 0.28-0.32 AV: 4 NL: 2.96E7
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.31 (s, 1H), 7.25 (s, 1H), 2.30 (s, 3H), 2.25 (s, 3H), 

1.17 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 169.95, 137.36, 134.96, 133.44, 122.54, 118.79, 

79.83, 25.86, 21.89, 21.85. 

HRMS requires [C15H21BBrNO3+H]+ 354.0871, found ESI [M+H]+ 354.0869 . 

 

 

 

20111107_HESI+_XB1111_17 #18 RT: 0.27 AV: 1 SB: 9 0.01-0.13 NL: 5.38E6
T: FTMS + c ESI Full ms [200.00-600.00]
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Bpin

NHAcCl

Me  

 

1H NMR (400 MHz, DMSO) δ 7.31 (s, 1H), 7.09 (s, 1H), 2.28 (s, 3H), 2.25 (s, 3H), 

1.17 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 169.96, 137.32, 135.22, 132.00, 131.65, 115.67, 

79.85, 25.86, 21.87, 19.11. 

HRMS requires [C15H21BClNO3+H]+ 310.1376, found ESI [M+H]+ 310.1373 . 
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1H NMR (400 MHz, DMSO) δ 7.52 – 7.32 (m, 2H), 6.96 (d, J = 8.4, 1H), 2.29 (s, 3H), 

1.16 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.26, 136.78, 134.66, 130.04, 117.93, 117.84, 

79.53, 25.96, 21.63. 

HRMS requires [C14H19BBrNO3+H]+ 340.0714, found ESI [M+H]+ 340.0715. 
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T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.23 (s, 1H), 7.18 (s, 1H), 2.33 (s, 3H), 2.27 (s, 3H), 

1.18 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 171.37, 136.06, 132.25, 131.79, 128.73, 120.70, 

80.18, 25.72, 21.98, 20.25. 

HRMS requires [C15H21BClNO3+H]+ 310.1376, found ESI [M+H]+ 310.1376 . 
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T: FTMS + c ESI Full ms [200.00-600.00]
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NHAc

Me
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1H NMR (400 MHz, DMSO) δ 7.28 (t, J = 7.5, 1H), 6.97 (t, J = 8.9, 1H), 2.29 (s, 3H), 

2.19 (s, 3H), 1.18 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 171.05, 160.34 (d, J = 239 Hz), 138.43, 131.28 (d, J = 

9.2 Hz), 113.23 (d, J = 18 Hz), 111.88 (d, J = 22 Hz), 80.28, 25.62, 22.10, 8.83. 

HRMS requires [C15H21BFNO3+H]+ 294.1671, found ESI [M+H]+ 294.1669. 
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1H NMR (400 MHz, DMSO) δ 7.71 (d, J = 8.0, 2H), 7.46 (d, J = 7.7, 2H), 6.99 (s, 

2H), 6.78 (s, 1H), 2.41 (s, 3H), 2.26 (s, 3H), 1.04 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.22, 146.41, 145.44, 136.29, 131.65, 130.10, 

128.02, 124.80, 121.48, 117.06, 79.34, 25.78, 21.51, 21.05. 

HRMS requires [C21H26BNO6S+H]+ 432.1647, found ESI [M+H]+ 432.1646. 
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1H NMR (400 MHz, DMSO) δ 7.01 (m, 3H), 2.28 (s, 3H), 2.25 (s, 3H), 1.15 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 169.66, 169.30, 147.79, 135.23, 124.70, 120.91, 

116.55, 79.44, 25.95, 21.51, 20.76. 

HRMS requires [C16H22BNO5+H]+ 320.1664, found ESI [M+H]+ 320.1664. 

 

 

 

20111109_HESI+_XB1111_21 #16 RT: 0.24 AV: 1 SB: 8 0.01-0.13 NL: 9.27E5
T: FTMS + c ESI Full ms [200.00-500.00]

400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100
R

e
la

tiv
e
 A

b
u
n
d
a
n
ce

432.16455
454.14627

437.19302

443.13217

449.19107

445.12924

415.21124
471.19728

400.19461

456.14191

460.26880402.39377
467.23392

439.19821

417.21851
428.28429

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



S32 
 

 

 

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



S33 
 

 

 

 

 

 

 

 

1H NMR (400 MHz, DMSO) δ 6.99 (m, 3H), 2.28 (s, 3H), 1.29 (s, 9H), 1.15 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 176.48, 169.66, 148.03, 135.26, 124.46, 120.79, 

116.63, 79.49, 38.40, 26.68, 25.93, 21.54. 

HRMS requires [C19H28BNO5+H]+ 362.2133, found ESI [M+H]+ 362.2132. 

 

 

 

20111109_HESI+_XB1111_22 #18-20 RT: 0.27-0.30 AV: 3 SB: 8 0.05-0.16 NL: 1.30E7
T: FTMS + c ESI Full ms [200.00-500.00]
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1H NMR (400 MHz, DMSO) δ 7.33 (s, 1H), 7.13 (d, J = 8.0, 1H), 6.95 (d, J = 8.0, 

1H), 4.29 – 3.65 (m, 4H), 3.15 (d, J = 21.3, 2H), 2.25 (s, 3H), 1.17 (m, 18H). 

13C NMR (100 MHz, DMSO) δ 169.43, 136.55, 133.88, 128.92, 128.60, 115.38, 

79.52, 61.19, 32.04, 25.95, 21.64, 16.90. 

HRMS requires [C19H31BNO6P+H]+ 412.2055, found ESI [M+H]+ 412.2054. 

 

 

 

20111109_HESI+_XB1111_23 #18 RT: 0.27 AV: 1 SB: 5 0.02-0.08 NL: 1.10E7
T: FTMS + c ESI Full ms [200.00-500.00]
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1H NMR (400 MHz, DMSO) δ 7.17 (s, 1H), 7.00 (s, 1H), 2.29 (s, 3H), 1.16 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.02, 141.91, 140.49, 133.59, 131.03, 112.14, 

98.47, 79.57, 25.98, 21.55. 

HRMS requires [C15H18BF2NO5+H]+ 342.1319, found ESI [M+H]+ 342.1317. 

 

 

 

20111107_HESI+_XB1111_8 #17 RT: 0.25 AV: 1 SB: 8 0.01-0.13 NL: 8.41E6
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 7.28 (d, J = 6.7, 1H), 7.16 – 6.78 (m, 2H), 4.35 – 3.71 

(t, J =5.5, 2H), 2.77 (t, J = 5.5, 2H), 2.46 (s, 3H), 1.96 (q, J = 5.5, 2H), 1.14 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 170.96, 136.40, 129.84, 127.42, 125.51, 125.17, 

78.98, 47.62, 26.67, 25.96, 22.58, 21.15. 

HRMS requires [C17H24BNO3+H]+ 302.1922, found ESI [M+H]+ 302.1921. 

 

 

 

20111107_HESI+_XB1111_11 #16 RT: 0.24 AV: 1 SB: 6 0.02-0.10 NL: 4.11E6
T: FTMS + c ESI Full ms [200.00-600.00]
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Bpin

AcHN
OAc

 

 

1H NMR (400 MHz, DMSO) δ 7.26 (s, 1H), 7.12 (d, J = 8.1, 1H), 6.95 (d, J = 8.1, 

1H), 4.16 (t, J = 6.7, 2H), 2.84 (t, J = 6.7, 2H), 2.25 (s, 3H), 1.97 (s, 3H), 1.17 (s, 

12H). 

13C NMR (100 MHz, DMSO) δ 170.20, 169.35, 136.49, 134.53, 132.89, 127.87, 

115.53, 79.51, 64.41, 34.07, 25.93, 21.62, 20.60. 

HRMS requires [C18H26BNO5+H]+ 348.1977, found ESI [M+H]+ 348.1974. 
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T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 6.94 (d, J = 8.6, 1H), 6.92 (d, J = 2.8, 1H), 6.82 (dd, J 

= 8.6, 2.8, 1H), 4.04 (t, J = 6.0, 2H), 3.67 (t, J = 6.5, 2H), 2.33 – 2.13 (m, 5H), 1.16 (s, 

12H). 

13C NMR (100 MHz, DMSO) δ 168.44, 155.83, 131.50, 117.09, 116.68, 113.68, 

79.29, 65.09, 31.77, 31.28, 25.97, 21.36. 

HRMS requires [C17H25BBrNO4+H]+ 398.1133, found ESI [M+H]+ 398.1131. 

 

 

 

20111107_HESI+_XB1111_10 #18 RT: 0.26 AV: 1 SB: 6 0.01-0.09 NL: 5.93E6
T: FTMS + c ESI Full ms [200.00-600.00]
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1H NMR (400 MHz, DMSO) δ 6.92 (d, J = 8.6, 1H), 6.89 (d, J = 2.8, 1H), 6.79 (dd, J 

= 8.6, 2.8, 1H), 3.91 (t, J = 6.4, 2H), 3.63 (t, J = 6.6, 2H), 2.24 (s, 3H), 1.72 (m, 4H), 

1.52 – 1.32 (m, 4H), 1.16 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 168.33, 156.12, 131.25, 117.04, 116.63, 113.60, 

79.28, 67.12, 45.24, 31.88, 28.47, 25.95, 24.79, 24.74, 21.35. 

HRMS requires [C20H31BClNO4+H]+ 396.2107, found ESI [M+H]+ 396.2108. 

 

 

 

20111109_HESI+_XB1111_25 #18 RT: 0.27 AV: 1 SB: 5 0.02-0.09 NL: 6.88E6
T: FTMS + c ESI Full ms [200.00-500.00]
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1H NMR (400 MHz, DMSO) δ 7.68 (d, J = 8.0, 2H), 7.41 (d, J = 8.0, 2H), 7.19 (s, 

1H), 7.00 (d, J = 8.1, 1H), 6.89 (d, J = 8.1, 1H), 4.16 (t, J = 6.4, 2H), 2.83 (t, J = 6.4, 

2H), 2.40 (s, 3H), 2.26 (s, 3H), 1.17 (s, 12H). 

13C NMR (100 MHz, DMSO) δ 169.42, 144.65, 136.71, 133.16, 133.00, 132.16, 

129.99, 127.82, 127.41, 115.55, 79.56, 71.06, 34.14, 25.91, 21.65, 20.99. 

HRMS requires [C23H30BNO6S+H]+ 460.1960, found ESI [M+H]+ 460.1959. 

 

 

 

20111109_HESI+_XB1111_24 #22 RT: 0.33 AV: 1 SB: 7 0.04-0.13 NL: 1.29E7
T: FTMS + c ESI Full ms [200.00-500.00]
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1H NMR (400 MHz, DMSO) δ 6.94 (d, J = 8.6, 1H), 6.91 (s, 1H), 6.80 (d, J = 8.6, 

1H), 3.71 (s, 3H), 2.24 (s, 3H), 1.16 (s, 12H). 

13C NMR (101 MHz, DMSO) δ 168.38, 156.72, 131.35, 116.65, 116.44, 113.01, 

79.30, 54.83, 25.95, 21.35. 

HRMS requires [C19H28BNO5+H]+ 292.1715, found ESI [M+H]+ 292.1715. 

 

 

 

 

 

 

20111107_HESI+_XB1111_18 #18-21 RT: 0.27-0.31 AV: 4 NL: 2.33E7
T: FTMS + c ESI Full ms [200.00-600.00]
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20111107_HESI+_XB1111_7 #17 RT: 0.25 AV: 1 SB: 5 0.04-0.10 NL: 9.78E6
T: FTMS + c ESI Full ms [200.00-600.00]
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Synthesis of 3a and 3b via Suzuki Coupling: 

N-(4-methoxy-2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)acetamide 

(2y) (73 mg, 0.25 mmol), Pd2(dba)3 (4.6 mg, 0.005 mmol), S-Phos (8.2 mg, 0.02 

mmol) and K2CO3 (104 mg, 0.75 mmol) were placed in a vial under Ar. Aryl-Br (0.2 

mmol) and then a mixed solvent of 0.4 mL toluene, 0.4 mL EtOH and 0.2 mL H2O 

was added. The mixture was violently stirred at 100 oC overnight and cooled to room 

temperature. The organic phase was purified by flash chromatography to give desired 

product as white solid. 
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1H NMR (400 MHz, CDCl3) δ 8.24 (d, J = 9.0, 1H), 7.23 (t, J = 7.3, 1H), 7.16 (d, J = 

7.3, 2H), 6.92 (d, J = 9.0, 1H), 6.61 (s, 1H), 6.53 (s, 1H), 3.79 (s, 3H), 2.01 (s, 6H), 

1.90 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 167.87, 156.18, 136.92, 136.25, 131.72, 128.61, 

128.29, 127.93, 122.42, 114.62, 113.08, 55.46, 24.47, 20.20. 

HRMS (EI) calcd for C17H19NO2: 269.1416; found: 269.1392. 
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15-Nov-2011  14:07:12Micromass GCT-MS

RES=7000  half peak=0.0876
USTC-MASS CA064
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1H NMR (400 MHz, CDCl3) δ 11.85 (s, 1H), 8.65 (d, J = 9.1, 1H), 7.87 (d, J = 2.0, 

1H), 7.35 (d, J = 2.0, 1H), 7.26 (s, 1H), 6.98 (d, J = 9.1, 1H), 3.84 (s, 3H), 2.23 (s, 

3H). 

13C NMR (100 MHz, CDCl3) δ 168.71, 155.00, 142.49, 130.81, 122.54, 120.36, 

118.47, 116.14, 113.92, 55.67, 25.31. 

HRMS (EI) calcd for C12H12N2O2S: 248.0619; found: 248.0626. 
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15-Nov-2011  14:32:54Micromass GCT-MS

RES=7000  half peak=0.0876
USTC-MASS CA064
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Synthesis of 4a-g: 
2 (0.2 mmol), CuTc (7.6 mg, 0.04 mmol), 5-(trifluoromethyl)dibenzothiophenium 
tetrafluoroborate (81.6 mg, 0.24 mmol), 2,4,6-Collidine (24.2 mg, 0.2 mmol) and 
KOH (16.8 mg, 0.3 mmol) were placed in a vial. 1.0 mL DMAc was added. The 
mixture was stirred at 80 oC for 8 h and cooled to room temperature. EtOAc and H2O 
was added and then the organic phase was purified by flash chromatography to give 
desired product as white solid. 
 
 

CF3

NHAcBr

Me

Chemical Formula: C10H9BrF3NO
Exact Mass: 294.9820  

1H NMR (400 MHz, CDCl3) δ 8.39 (s, 1H), 7.43 (s, 1H), 7.34 (s, 1H), 7.27 (s, 1H), 2.40 (s, 3H), 2.21 (s, 

3H). 
13C NMR (101 MHz, CDCl3) δ 168.44, 134.78, 133.68, 129.49, 128.53, 127.58 (q, J = 5.4 Hz), 123.90 

(q, J = 271 Hz) (127.97, 125.26, 122.55, 119.84), 119.36 (q, J = 28.4 Hz) (119.81, 119.50, 119.22, 

118.93), 24.67, 22.57. 
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20120106_HESI+_XB111226_4 #14 RT: 0.20 AV: 1 NL: 6.63E6
T: FTMS + c ESI Full ms [50.00-800.00]
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1H NMR (400 MHz, CDCl3) δ 8.15 (d, J = 8.7, 1H), 7.40 (s, 1H), 7.32 (s, 1H), 7.25 (d, J = 8.7, 1H), 

2.21 (s, 3H), 1.36 (s, 9H). 
13C NMR (101 MHz, CDCl3) δ 176.89, 168.56, 147.36, 132.68, 126.26, 126.04, 123.47 (q, J = 271 Hz) 

(127.55, 124.83, 122.12, 119.40), 121.55 (q, J = 30.0 Hz) (122.00, 121.70, 121.40, 121.11), 119.55 

(119.69, 119.64, 119.58, 119.53), 39.26, 27.17, 24.63. 
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20120106_HESI+_XB111226_1 #13 RT: 0.18 AV: 1 NL: 9.83E6
T: FTMS + c ESI Full ms [50.00-800.00]
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1H NMR (400 MHz, CDCl3) δ 8.02 (m, 1H), 7.32 (m, 3H), 7.24 (m, 1H), 7.14 (m, 1H), 6.95 (m, 2H), 

2.22 (s, 3H). 
13C NMR (101 MHz, CDCl3) δ 168.66, 155.14, 153.83, 130.49, 130.19, 129.35, 127.54, 122.64, 120.45, 

116.46 (q, J = 5.4 Hz) (116.54, 116.49, 116.43, 116.38), 24.52. 
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20120106_HESI+_XB111226_3 #12 RT: 0.17 AV: 1 NL: 1.35E7
T: FTMS + c ESI Full ms [50.00-800.00]
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1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.9, 1H), 7.22 (s, 1H), 7.12 (d, J = 2.7, 1H), 7.06 (dd, J = 

8.9, 2.8, 1H), 3.83 (s, 4H), 2.19 (s, 3H). 
19F NMR (376 MHz, CDCl3) δ -61.07. 
13C NMR (101 MHz, CDCl3) δ 168.76, 156.78, 127.95, 127.82, 123.77 (q, J = 271 Hz) (127.64, 125.13, 

122.41, 119.78), 123.14 (q, J = 30 Hz) (123.59, 123.29, 123.00, 122.69), 117.82, 111.84, 111.78, 55.84, 

24.31. 
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20120106_HESI+_XB111223 #12 RT: 0.17 AV: 1 NL: 3.29E7
T: FTMS + c ESI Full ms [50.00-800.00]
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1H NMR (400 MHz, CDCl3) δ 8.13 (d, J = 8.1, 1H), 7.53 (s, 1H), 7.47 (d, J = 8.4, 1H), 7.39 (s, 1H), 

4.16 (q, J = 7.1, 2H), 3.62 (s, 2H), 2.21 (s, 3H), 1.26 (t, J = 7.1, 3H). 
19F NMR (376 MHz, CDCl3) δ -60.65. 
13C NMR (101 MHz, CDCl3) δ 170.92, 168.53, 134.29, 133.88, 130.79, 126.99 (q, J = 5.4 Hz) (127.07, 

127.02, 126.96, 126.91), 125.00, 120.47 (q, J = 30 Hz), 61.33, 40.65, 24.76, 14.27. 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



S65 
 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



S66 
 

 

20120106_HESI+_XB111228_1 #13 RT: 0.18 AV: 1 NL: 8.13E6
T: FTMS + c ESI Full ms [50.00-800.00]
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1H NMR (400 MHz, CDCl3) δ 7.86 (d, J = 8.9, 1H), 7.19 (s, 1H), 7.11 (s, 1H), 7.05 (d, J = 8.9, 1H), 

3.97 (t, J = 6.3, 2H), 3.56 (t, J = 6.6, 2H), 2.19 (s, 3H), 1.82 (m, 4H), 1.54 – 1.47 (m, 4H). 
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19F NMR (376 MHz, CDCl3) δ -61.03. 
13C NMR (101 MHz, CDCl3) δ 168.75, 156.25, 127.87, 127.65, 123.79 (q, J = 271 Hz), 123.07 (q, J = 

30 Hz) 119.69, 118.25, 112.41 (q, J = 5.4 Hz) (112.49, 112.44, 112.38, 112.33), 68.44, 45.10, 32.61, 

29.09, 26.73, 25.48, 24.37. 
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20120106_HESI+_XB111226_2 #12 RT: 0.17 AV: 1 NL: 1.85E7
T: FTMS + c ESI Full ms [50.00-800.00]

60 80 100 120 140 160 180 200 220 240 260 280 300 320 340
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la

tiv
e 

A
bu

n
da

n
ce

338.11200

210.16942
274.27338

193.14287

215.12476 318.29965
294.15414100.07527

261.13019
246.24211162.12717

186.22102

74.09597 130.15848

223.01817
116.10646

 

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2012



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


