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Characterization Data

2-bromo-1-phenylethanone (2a)1: 1H NMR (400 MHz, CDCl3) δ 8.00 (d, J = 7.6 Hz, 

2H), 7.63 (t, J = 7.6 Hz, 1H), 7.51 (t, J = 7.6 Hz, 2H), 4.48 (s, 2H). 13C NMR (100 

MHz, CDCl3) δ 191.3, 133.9,128.9,128.8, 31.0.

2-bromo-1-(p-tolyl)ethanone (2b)2: 1H NMR (400 MHz, CDCl3) δ 7.89 (d, J = 8.4 

Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 4.45 (s, 2H), 2.44 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 190.3, 145.0, 131.4, 129.5, 129.0, 31.0, 21.8.

2-bromo-1-(4-methoxyphenyl)ethanone (2c)3: 1H NMR (400 MHz, CDCl3) δ 7.98 (d, 

J = 8.8 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 4.41 (s, 2H), 3.89 (s, 3H). 13C NMR (100 

MHz, CDCl3) δ 189.9, 164.1, 131.9, 126.8, 114.0, 55.6, 30.7.

1-(4-(benzyloxy)phenyl)-2-bromoethanone (2d)4: 1H NMR (400 MHz, CDCl3) δ 7.98 

(d, J = 8.8 Hz, 2H), 7.45–7.38(m, 5H), 7.04 (d, J = 8.8 Hz, 2H), 5.15 (s, 2H), 4.41 (s, 

2H). 13C NMR (100 MHz, CDCl3) δ 189.9, 163.2, 135.9, 131.3, 128.7, 128.3, 127.5, 

127.0, 114.8, 70.2, 30.7.

2-bromo-1-(4-(methylthio)phenyl)ethanone (2e)5: 1H NMR (400 MHz, CDCl3) δ 

7.91 (d, J = 8.8 Hz, 2H), 7.30 (d, J = 8.8 Hz, 2H), 4.43 (s, 2H), 2.55 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 190.3, 147.4, 129.3, 128.7, 124.9, 30.6, 14.6.

2-bromo-1-(4-fluorophenyl)ethanone (2f)3: 1H NMR (400 MHz, CDCl3) δ 8.05-8.02 

(m, 2H), 7.18 (t, J = 8.6 Hz, 2H), 4.43 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 189.8, 

166.0 (d, J = 254.0 Hz), 131.7 (d, J = 9.6 Hz), 130.3 (d, J = 3.0 Hz), 116.1 (d, J =21.6 

Hz), 30.5.

2-bromo-1-(4-chlorophenyl)ethanone (2g)6: 1H NMR (400 MHz, CDCl3) δ 7.94 (d, J 

= 8.8 Hz, 2H), 7.48 (d, J = 8.8 Hz, 2H), 4.42 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 

190.2, 140.5, 132.2, 130.3, 129.2, 30.4.

2-bromo-1-(4-bromophenyl)ethanone (2h)5: 1H NMR (400 MHz, CDCl3) δ 7.86 (d, J 

= 8.4 Hz, 2H), 7.65 (d, J = 8.8 Hz 2H), 4.12 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 

190.4, 132.6, 132.2, 130.4, 129.3, 30.4. 
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2-bromo-1-(4-iodophenyl)ethanone (2i)6: 1H NMR (400 MHz, CDCl3) δ 7.87 (d, J = 

8.4 Hz, 2H), 7.69 (d, J = 8.4 Hz, 2H), 4.40 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 

190.8, 138.3, 133.3, 130.3, 102.3, 30.4.

2-bromo-1-(4-(trifluoromethyl)phenyl)ethanone (2j)7: 1H NMR (400 MHz, CDCl3) δ 

8.11 (d, J = 8.0 Hz, 2H), 7.78 (d, J = 8.0 Hz, 2H), 4.47 (s, 2H). 13C NMR (100 MHz, 

CDCl3) δ 190.4, 136.5, 135.1 (q, J = 32.2 Hz), 129.3, 125.9 (q, J = 3.8 Hz), 123.3 (q, 

J = 271.8 Hz), 30.3.

2-bromo-1-(m-tolyl)ethanone (2k)3: 1H NMR (400 MHz, CDCl3) δ 7.80–7.77 (m, 

2H), 7.44–7.36 (m, 2H), 4.46 (s, 2H), 2.43 (s, 3H). 13C NMR (100 MHz, CDCl3) δ 

191.4, 138.7, 134.7, 133.9, 129.3, 128.7, 126.1, 31.1, 21.3. IR: 2957, 1732, 1323, 

1157, 739, 701.

2-bromo-1-(2-chlorophenyl)ethanone (2l)3: 1H NMR (400 MHz, CDCl3) δ 7.62–7.65 

(m, 1H), 7.47–7.43 (m, 2H), 7.40–7.35 (m, 1H), 4.53 (s, 2H). 13C NMR (100 MHz, 

CDCl3) δ 194.0, 136.2, 132.8, 130.6, 130.5, 130.3, 137.2, 34.7.

2-bromo-1-(4-ethynylphenyl)ethanone (2m)6: 1H NMR (400 MHz, CDCl3) δ 7.95 (d, 

J = 8.4 Hz, 2H), 7.60 (d, J = 8.4 Hz, 2H), 4.44 (s, 1H), 3.30 (s, 1H). 13C NMR (100 

MHz, CDCl3) δ 190.6, 132.5, 132.3, 128.9, 128.2, 82.5, 81.2, 30.7.

2-bromo-1-(naphthalen-2-yl)ethanone (2n)5: 1H NMR (400 MHz, CDCl3) δ 8.52 (s, 

1H), 8.05–7.89 (m, 4H), 7.67–7.57 (m, 2H), 4.60 (s, 2H). 13C NMR (100 MHz, 

CDCl3) δ 191.3, 135.9, 132.3, 131.2, 131.0, 129.7, 129.0, 128.8, 127.8, 127.0, 124.1, 

31.0.

1-(benzo[d][1,3]dioxol-5-yl)-2-bromoethanone (2o)6: 1H NMR (400 MHz, CDCl3) δ 

7.55 (d, J = 8.0 Hz, 1H), 7.43 (s, 1H), 6.86(d, J = 8.0 Hz, 1H), 6.07 (s, 2H), 4.36 (s, 

2H). 13C NMR (100 MHz, CDCl3) δ 189.2, 152.2, 148.2, 128.4, 125.4, 108.4, 107.9, 

101.9, 30.5.

2-bromo-1-(thiophen-3-yl)ethanone (2p)6: 1H NMR (400 MHz, CDCl3) δ 7.81 (d, J = 

4.0 Hz, 1H), 7.72 (d, J = 4.8 Hz, 1H), 7.17 (t, J = 4.4 Hz, 1H), 4.37 (s, 2H). 13C NMR 

(100 MHz, CDCl3) δ 184.4, 140.7, 135.3, 133.5, 128.4, 30.6.
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2-bromo-1-(furan-2-yl)ethanone (2q)6: 1H NMR (400 MHz, CDCl3) δ 7.65 (s, 1H), 

7.34 (d, J = 3.6 Hz, 1H), 6.61–6.60 (m, 1H), 4.33 (s, 2H). 13C NMR (100 MHz, 

CDCl3) δ 180.3, 150.3, 127.3, 119.1, 112.8, 30.0.

1-bromooctan-2-one (2r)8: 1H NMR (400 MHz, CDCl3) δ 3.89 (s, 2H), 2.65 (t, J = 

7.2 Hz, 2H), 1.61–1.58 (m, 2H), 1.29 (s, 6H), 0.88 (t, J = 7.2 Hz, 3H). 13C NMR (100 

MHz, CDCl3) δ 202.3, 39.8, 34.3, 31.5, 28.7, 23.8, 22.4, 14.0.

2-bromo-1-cyclohexylethanone (2s)3: 1H NMR (400 MHz, CDCl3) δ 3.98 (s, 2H), 

2.74–2.67 (m, 1H), 1.90–1.85 (m, 2H), 1.82-1.78 (m, 2H), 1.44-1.19 (m, 6H). 13C 

NMR (100 MHz, CDCl3) δ 204.7, 48.0, 33.4, 28.6, 25.6, 25.4.

2-bromo-1-phenylpropan-1-one (2u)9: 1H NMR (400 MHz, CDCl3) δ 8.03 (d, J = 7.6 

Hz, 2H), 7.60 (t, J = 7.6 Hz, 1H), 7.50 (t, J = 7.6 Hz, 2H), 5.31 (q, J = 6.8 Hz, 1H), 

1.91 (d, J = 6.8 Hz, 3H). 13C NMR (100 MHz, CDCl3) δ 193.3, 133.9, 133.7, 128.9, 

128.7, 41.4.

2-bromo-1,2-diphenylethanone (2v)9: 1H NMR (400 MHz, CDCl3) δ 7.99–7.96 (m, 

2H), 7.56–7.50 (m, 3H), 7.45–7.41 (m, 2H), 7.38–7.31 (m, 3H), 6.39 (s, 1H). 13C 

NMR (100 MHz, CDCl3) δ 191.0, 135.8, 134.9, 134.0, 133.7, 129.8, 129.1, 129.0, 

128.7, 51.1.

2-chloro-1-phenylethanone (2w)3: 1H NMR (400 MHz, CDCl3) δ 7.97 (d, J = 7.6 Hz, 

2H), 7.63 (t, J = 7.2 Hz, 1H), 7.51 (t, J = 7.6 Hz, 1H), 4.74 (s, 2H). 13C NMR (100 

MHz, CDCl3) δ 1191.0, 134.2, 134.0128.9, 128.5, 46.0.

2-iodo-1-phenylethanone (2x)6: 1H NMR (400 MHz, CDCl3) δ 7.99 (d, J = 7.6 Hz, 

2H), 7.60 (t, J = 7.2 Hz, 1H), 7.49 (t, J = 7.6 Hz, 1H), 4.37 (s, 2H). 13C NMR (100 

MHz, CDCl3) δ 192.8, 133.8, 130.0, 129.0, 128.8, 52.8.

2,2-dibromo-1-phenylethanone (3a)10: 1H NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.0 

Hz, 2H), 7.66 (t, J = 7.6 Hz, 1H), 7.53 (t, J = 7.6 Hz, 2H), 6.73 (s, 1H). 13C NMR 

(100 MHz, CDCl3) δ 185.9, 134.4, 130.8, 129.7, 128.9, 39.7.
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2,2-dibromo-1-(p-tolyl)ethanone (3b)11: 1H NMR (400 MHz, CDCl3) δ 7.98 (d, J = 

8.0 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 6.71 (s, 1H), 2.45 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 185.6, 145.7, 129.8, 129.6, 128.1, 39.9.

2,2-dibromo-1-(4-methoxyphenyl)ethanone (3c)6: 1H NMR (400 MHz, CDCl3) δ 

8.07 (d, J = 8.8 Hz, 2H), 6.97 (d, J = 8.8 Hz, 2H), 6.68 (s, 1H), 3.90 (s, 3H). 13C NMR 

(100 MHz, CDCl3) δ 184.6, 164.5, 132.2, 123.2, 114.2, 55.6, 39.9.

1-(4-(benzyloxy)phenyl)-2,2-dibromoethanone (3d): White solid (mp: 91-92 ℃). 1H 

NMR (400 MHz, CDCl3) δ 8.09 (d, J = 8.8 Hz, 2H), 7.46–7.37 (m, 5H), 7.06 (d, J = 

8.8 Hz, 2H), 5.17 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 184.6, 163.6, 135.7, 132.2, 

128.7, 128.4, 127.5, 123.4, 115.0, 70.3, 39.9. IR (neat): 3028, 2962, 1683, 1135, 986, 

847 cm-1. HRMS Calcd (ESI) m/z for C15H12Br2O2: [M+Na]+ 404.9096, found: 

404.9090.

2,2-dibromo-1-(4-(methylthio)phenyl)ethanone (3e): Light yellow oil. 1H NMR (400 

MHz, CDCl3) δ 8.00 (d, J = 8.8 Hz, 2H), 7.29 (d, J = 8.8 Hz, 2H), 6.66 (s, 1H), 2.55 

(s, 3H). 13C NMR (100 MHz, CDCl3) δ 185.0, 148.3, 130.0, 126.5, 124.9, 39.1, 14.6. 

IR (neat): 3034, 2989, 1675, 1211, 1076, 858 cm-1. HRMS Calcd (ESI) m/z for 

C9H8Br2OS: [M+Na]+ 344.8555, found: 344.8549.

2,2-dibromo-1-(4-fluorophenyl)ethanone (3f)11: 1H NMR (400 MHz, CDCl3) δ 8.16 

(dd, J = 5.6 Hz, J = 8.8 Hz, 2H), 7.19 (t, J = 8.8 Hz, 2H), 6.64 (s, 1H). 13C NMR (100 

MHz, CDCl3) δ184.9, 166.1 (d, J = 254.2 Hz), 131.6 (d, J = 9.4 Hz), 130.2 (d, J = 3.2 

Hz), 116.0 (d, J =22.0 Hz), 39.2.

2,2-dibromo-1-(4-chlorophenyl)ethanone (3g)11: 1H NMR (400 MHz, CDCl3) δ 8.06 

(d, J = 8.8 Hz, 2H), 7.50 (d, J = 8.8 Hz, 2H), 6.62 (s, 1H). 13C NMR (100 MHz, 

CDCl3) δ 184.9, 141.1, 131.2, 129.3, 129.0, 39.2.

2,2-dibromo-1-(4-bromophenyl)ethanone (3h)6: 1H NMR (400 MHz, CDCl3) δ 7.98 

(d, J = 8.4 Hz, 2H), 7.66 (d, J = 8.4 Hz, 2H), 6.61 (s, 1H). 13C NMR (100 MHz, 

CDCl3) δ 185.1, 132.3, 131.2, 129.9, 129.4, 39.2.
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2,2-dibromo-1-(4-iodophenyl)ethanone (3i)11: 1H NMR (400 MHz, CDCl3) δ 7.88 (d, 

J = 8.8 Hz, 2H), 7.80 (d, J = 8.8 Hz, 2H), 6.62 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 

185.3, 138.2, 130.9, 129.9, 102.9, 39.2.

2,2-dibromo-1-(4-(trifluoromethyl)phenyl)ethanone (3j): White solid (mp: 99-101 

℃). 1H NMR (400 MHz, CDCl3) δ 8.23 (d, J = 8.0 Hz, 2H), 7.79 (d, J = 8.0 Hz, 2H), 

6.64 (s, 1H). 13C NMR (100 MHz, CDCl3) δ 185.0, 135.4(q, J = 33.0 Hz), 133.6, 

130.2, 125.9(q, J = 4.0 Hz), 123.2 (q, J = 271.4 Hz), 39.3. IR (neat): 3036, 2971, 

1681, 1132, 946, 712 cm-1. HRMS Calcd (ESI) m/z for C9H5Br2F3O: [M+Na]+ 

366.8551, found: 366.8547.

2,2-dibromo-1-(m-tolyl)ethanone (3k): Colorless oil. 1H NMR (400 MHz, CDCl3) δ 

7.88 (s, 2H), 7.47–7.38 (m, 2H), 6.74 (s, 1H), 2.44 (s, 3H). 13C NMR (100 MHz, 

CDCl3) δ 186.1, 138.9, 135.3, 130.8, 130.1, 128.8, 126.8, 39.8. IR (neat): 3067, 2977, 

1672, 1325, 1031, 842 cm-1. HRMS Calcd (ESI) m/z for C9H8Br2O: [M+Na]+ 

312.8834, found: 312.8828.

2,2-dibromo-1-(2-chlorophenyl)ethanone (3l)11: Light yellow oil. 1H NMR (400 

MHz, CDCl3) δ 7.61 (d, J = 7.6 Hz, 1H), 7.51-7.45 (m, 2H), 7.40-7.35 (m, 1H), 6.77 

(s, 1H). 13C NMR (100 MHz, CDCl3) δ 188.8, 134.0, 133.0, 131.0, 130.9, 130.4, 

127.2, 42.1.

2,2-dibromo-1-(4-ethynylphenyl)ethanone (3m)12: 1H NMR (400 MHz, CDCl3) δ 

8.05 (d, J = 8.0 Hz, 2H), 7.60 (d, J = 8.0 Hz, 2H), 6.67 (s, 1H), 3.33 (s, 1H). 13C NMR 

(100 MHz, CDCl3) δ 185.1, 132.4, 130.4, 129.6, 128.3, 82.3, 81.6, 39.4.

2,2-dibromo-1-(naphthalen-2-yl)ethanone (3n)12: 1H NMR (400 MHz, CDCl3) δ 

8.65 (s, 1H), 8.10 (d, J = 8.8 Hz, 1H), 8.01 (d, J = 8.0 Hz, 1H), 7.96-7.90 (m, 2H), 

7.67 (t, J = 7.2 Hz, 1H), 7.61 (t, J = 7.2 Hz, 1H), 6.88 (s, 1H). 13C NMR (100 MHz, 

CDCl3) δ 186.0, 136.0, 132.2, 131.8, 129.8, 129.4, 128.9, 128.0, 127.9, 127.2, 124.7, 

39.8.

1-(benzo[d][1,3]dioxol-5-yl)-2,2-dibromoethanone (3o)13: 1H NMR (400 MHz, 

CDCl3) δ 7.71 (d, J = 8.0 Hz, 1H), 7.55 (s, 1H), 6.91 (d, J = 8.4 Hz, 1H), 6.65 (s, 1H), 
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6.10 (s, 2H). 13C NMR (100 MHz, CDCl3) δ 184.3, 153.0, 148.4, 126.4, 125.0, 109.4, 

108.2, 102.26, 39.5.

2,2-dibromo-1-(thiophen-3-yl)ethanone (3p)12: 1H NMR (400 MHz, CDCl3) δ 8.01 

(d, J = 3.6 Hz, 1H), 7.79 (d, J = 5.2 Hz, 1H), 7.21 (t, J = 4.4 Hz, 1H), 6.50 (s, 1H). 13C 

NMR (100 MHz, CDCl3) δ 179.8, 136.5, 136.4, 134.7, 128.5, 38.9.

2,2-dibromo-1-(furan-2-yl)ethanone (3q)12: 1H NMR (400 MHz, CDCl3) δ 7.68 (s, 

1H), 7.49 (d, J = 3.6 Hz, 1H), 6.65-6.63 (m, 1H), 6.59 (s, 1H). 13C NMR (100 MHz, 

CDCl3) δ 175.3, 147.9, 146.6, 121.2, 113.3, 38.1.

1,1-dibromooctan-2-one (3r)10: 1H NMR (400 MHz, CDCl3) δ 5.79 (s, 1H), 2.93 (t, J 

= 7.2 Hz, 2H), 1.71–1.64 (m, 2H), 1.36–1.30 (m, 6H), 0.90 (t, J = 6.8 Hz, 3H). 13C 

NMR (100 MHz, CDCl3) δ 197.1, 43.0, 34.9, 31.4, 28.6, 24.3, 22.4, 14.0.

2,2-dibromo-1-cyclohexylethanone (3s): Light yellow oil. 1H NMR (400 MHz, 

CDCl3) δ 5.86 (s, 1H), 3.05 (t, J = 7.6 Hz, 1H), 1.95–1.80 (m, 4H), 1.73–1.70 (m, 

1H), 1.53–1.50 (m, 1H), 1.37–1.25 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 199.2, 

45.1, 42.4, 30.5, 25.5, 25.4. IR (neat): 2974, 1702, 1214, 1078, 937 cm-1. HRMS 

Calcd (ESI) m/z for C8H12Br2O: [M+Na]+ 304.9147, found: 304.9142.

2,2-dibromo-1-phenylpropan-1-one (3u)10: 1H NMR (400 MHz, CDCl3) δ 8.41 (d, J 

= 8.0 Hz, 2H), 7.60 (t, J = 7.6 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 2.77 (s, 3H). 13C 

NMR (100 MHz, CDCl3) δ 188.3, 133.5, 131.6, 131.4, 127.9, 57.83, 37.7.

2,2-dibromo-1,2-diphenylethanone (3v)14: 1H NMR (400 MHz, CDCl3) δ 7.74 (d, J = 

7.6 Hz, 2H), 7.65 (d, J = 7.6 Hz, 2H), 7.46–7.33 (m, 4H), 7.30–7.26 (m, 2H). 13C 

NMR (100 MHz, CDCl3) δ 186.1, 140.9, 133.1, 131.4, 130.7, 129.7, 129.0, 128.0, 

126.7, 69.5.

2,2-dichloro-1-phenylethanone (3w)10: 1H NMR (400 MHz, CDCl3) δ 8.10 (d, J = 

7.6 Hz, 2H), 7.67 (t, J = 7.6 Hz, 1H), 7.54 (t, J = 8.0 Hz, 2H), 6.70 (s, 1H). 13C NMR 

(100 MHz, CDCl3) δ 185.9, 134.6, 131.3, 129.7, 128.9, 29.7.
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2,2-diiodo-1-phenylethanone (3x)10: 1H NMR (400 MHz, CDCl3) δ 8.03 (d, J = 7.6 

Hz, 2H), 7.62 (t, J = 7.6 Hz, 1H), 7.48 (t, J = 7.6 Hz, 2H), 6.54 (s, 1H). 13C NMR 

(100 MHz, CDCl3) δ 188.2, 134.1, 129.4, 129.0, 128.5, 1.9.

(E)-1,3-diphenylprop-2-en-1-one (4a)6: 1H NMR (400 MHz, CDCl3) δ 8.04 (d, J = 

7.6 Hz, 2H), 7.83 (d, J = 16.0 Hz, 2H), 7.68–7.65 (m, 2H), 7.63–7.51 (m, 4H), 7.45–

7.43 (m, 3H). 13C NMR (100 MHz, CDCl3) δ 190.5, 144.8, 138.2, 134.8, 132.8, 130.5, 

128.9, 128.6, 128.5, 128.4, 122.0.

benzamide (4b)12: 1H NMR (400 MHz, CDCl3) δ 7.83 (d, J = 7.2 Hz, 2H), 7.55 (t, J = 

7.2 Hz, 1H), 7.46 (t, J = 7.2 Hz, 2H), 6.16 (brs, 2H). 13C NMR (100 MHz, CDCl3) δ 

169.5, 133.3, 132.0, 128.6, 127.3. 

benzo[d]oxazol-2-yl(phenyl)methanone (5a)15: 1H NMR (400 MHz, CDCl3) δ 8.55 

(d, J = 7.2 Hz, 2H), 7.95 (d, J = 8.0 Hz, 2H), 7.73–7.67 (m, 2H), 7.59–7.46 (m, 4H). 

13C NMR (100 MHz, CDCl3) δ 180.5, 157.0, 150.4, 140.7, 134.9, 134.3, 131.0, 128.6, 

128.4, 125.7, 122.3, 111.8.

benzo[d]thiazol-2-yl(phenyl)methanone (5b)15: 1H NMR (400 MHz, CDCl3) δ 8.58 

(d, J = 7.6 Hz, 2H), 8.26 (d, J = 8.0 Hz, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.69 (t, J = 7.2 

Hz, 1H), 7.62–7.54 (m, 4H). 13C NMR (100 MHz, CDCl3) δ 185.4, 167.2, 153.9, 

135.0, 133.9, 131.3, 129.1, 128.5, 127.7, 127.0, 125.8, 122.2.

(1) Maruoka, H.; Okabe, F.; Yamagata, K. Heterocycles 2007, 74, 383–386.
(2) Wang, G.; Li, Z.; Ha, C.; Ding, K. Synth. Commun. 2008, 38,1629–1635.
(3) Xie, L. Y.; Wu, Y. D.; Yi W. G.; Zhu, L.; Xiang J. N.; He, W. M. J. Org. Chem. 

2013, 76, 9190–9195.
(4) Wu, Y.; Soesbe, T.; Kiefer, G.; Zhao, P.; Sherry, D. J. Am. Chem. Soc. 2010, 132, 

14002–14003
(5) Maji, T.; Karmakar, A.; Reiser, O. J. Org. Chem. 2011, 76, 736–739.
(6) Lapointe, D.; Markiewicz, T.; Whipp, C.; Toderian, W.; Fagnou, K. J. Org. Chem. 

2011, 76, 749–759.
(7) Ostrowski, T.; Golankiewicz, B.; Clercq, E.; Balzarini, J. Bioorg. Med. Chem. 

2005, 13, 2089–2096.
(8) Shellhamer, D.; Allen, J.; Allen, R.; Gleason, D.; Schlosser, C.; Powers, B.; Probst, 

J.; Rhodes, M. J. Org. Chem. 2003, 68, 3932–3937.



 10 / 60

(9) Norihiro, T.; Kazunori, B.; Shinichi, H.; Tsuyoshi, M.; Akichika, I. Org. Biomol. 
Chem. 2010, 8, 4701–4704.

(10) Liu, J.; Li, W.; Wang, C.; Li, Y.; Li, Z. Tetrahedron Lett. 2011, 52, 4320–4323.
(11) Kikushima, K.; Moriuchi, T.; Hirao, T. Tetrahedron 2010, 66, 6906–6911.
(12) Pirtsch, M.; Paria, S.; Matsuno, T.; Isobe, H.; Reiser, O. Chem. Eur. J. 2012, 18, 

7336–7340.
(13) Antunes, H.; Fardelone, L.; Rodrigues, J. A.; Moran, P. Tetrahedron: Asymmetry 

2004, 15, 2615–2620.
(14) Niu, M.; Fu, H.; Jiang, Y.; Zhao, Y. Synthesis 2008, 18, 2879–2882.
(15) Wu, X. F.; Anbarasan, P.; Neumann, H.; Beller, M. Angew. Chem. Int. Ed. 2010, 

49, 7316–7319.



 11 / 60

1H and 13C NMR spectra
2-bromo-1-phenylethanone (2a)
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2-bromo-1-(p-tolyl)ethanone (2b)
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2-bromo-1-(4-methoxyphenyl)ethanone (2c)
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1-(4-(benzyloxy)phenyl)-2-bromoethanone (2d)
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2-bromo-1-(4-(methylthio)phenyl)ethanone (2e)
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2-bromo-1-(4-fluorophenyl)ethanone (2f)
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2-bromo-1-(4-chlorophenyl)ethanone (2g)
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2-bromo-1-(4-bromophenyl)ethanone (2h)
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2-bromo-1-(4-iodophenyl)ethanone (2i)
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2-bromo-1-(4-(trifluoromethyl)phenyl)ethanone (2j)
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2-bromo-1-(m-tolyl)ethanone (2k)
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2-bromo-1-(2-chlorophenyl)ethanone (2l)
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2-bromo-1-(4-ethynylphenyl)ethanone (2m)
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2-bromo-1-(naphthalen-2-yl)ethanone (2n)



 25 / 60

1-(benzo[d][1,3]dioxol-5-yl)-2-bromoethanone (2o)
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2-bromo-1-(thiophen-3-yl)ethanone (2p)
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2-bromo-1-(furan-2-yl)ethanone (2q)
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1-bromooctan-2-one (2r)
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2-bromo-1-cyclohexylethanone (2s)
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2-bromo-1-phenylpropan-1-one (2u)
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2-bromo-1,2-diphenylethanone (2v)
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2-chloro-1-phenylethanone (2w)
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2-iodo-1-phenylethanone (2x)
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2,2-dibromo-1-phenylethanone (3a)
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2,2-dibromo-1-(p-tolyl)ethanone (3b)
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2,2-dibromo-1-(4-methoxyphenyl)ethanone (3c)
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1-(4-(benzyloxy)phenyl)-2,2-dibromoethanone (3d)
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2,2-dibromo-1-(4-(methylthio)phenyl)ethanone (3e)
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2,2-dibromo-1-(4-fluorophenyl)ethanone (3f)
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2,2-dibromo-1-(4-chlorophenyl)ethanone (3g)
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2,2-dibromo-1-(4-bromophenyl)ethanone (3h)
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2,2-dibromo-1-(4-iodophenyl)ethanone (3i)



 43 / 60

2,2-dibromo-1-(4-(trifluoromethyl)phenyl)ethanone (3j)
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2,2-dibromo-1-(m-tolyl)ethanone (3k)
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2,2-dibromo-1-(2-chlorophenyl)ethanone (3l)
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2,2-dibromo-1-(4-ethynylphenyl)ethanone (3m)
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2,2-dibromo-1-(naphthalen-2-yl)ethanone (3n)
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1-(benzo[d][1,3]dioxol-5-yl)-2,2-dibromoethanone (3o)
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2,2-dibromo-1-(thiophen-3-yl)ethanone (3p)
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2,2-dibromo-1-(furan-2-yl)ethanone (3q)



 51 / 60

1,1-dibromooctan-2-one (3r)
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2,2-dibromo-1-cyclohexylethanone (3s)
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2,2-dibromo-1-phenylpropan-1-one (3u)
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2,2-dibromo-1,2-diphenylethanone (3v)
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2,2-dichloro-1-phenylethanone (3w)
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2,2-diiodo-1-phenylethanone (3x)
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(E)-chalcone (4a)
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Benzamide (4b)
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Benzo[d]oxazol-2-yl(phenyl)methanone (5a)
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Benzo[d]thiazol-2-yl(phenyl)methanone (5b)


