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NMR data for the catalytic products

1.

O

acetophenone

1H NMR (CDCl3, 500 MHz): δ 2.56 (s, 3H, CH3), 7.42 (t, J = 7.5 Hz, 2H, Ph-H), 

7.52 (t, J = 7.5 Hz, 1H, Ph-H), 7.92 (t, J = 7.5 Hz, 2H, Ph-H) ppm; 13C NMR: 

(CDCl3, 125 MHz) δ 26.5, 128.3, 128.5, 133.1, 137.1, 198.0 ppm.

2.

O

MeO

1-(4-methoxyphenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.56 (s, 3H, CH3), 3.87 (s, 3H, OCH3), 6.93 (d, J = 

8.0 Hz, 2H, Ph-H), 7.94 (d, J = 8.0 Hz, 2H, Ph-H) ppm; 13C NMR: (CDCl3, 125 

MHz): δ 26.3, 55.4, 113.7, 130.4, 130.6, 163.5, 196.7 ppm.

3.

O

H3C

1-(4-methylphenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.34 (s, 3H, CH3), 2.50 (s, 3H, CH3), 7.27 (d, J = 

8.0 Hz, 2H, Ph-H), 7.86 (d, J = 8.0 Hz, 2H, Ph-H) ppm; 13C NMR (CDCl3, 125 

MHz): δ 21.3, 26.2, 128.7, 128.9, 133.7, 142.8, 197.0 ppm.

4.

O

Br

1-(4-bromophenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.58 (s, 3H, CH3), 7.59 (d, J = 8.5 Hz, 2H, Ar-H), 

7.81 (d, J = 8.5 Hz, 2H, Ar-H) ppm; 13C NMR (CDCl3, 125 MHz): δ 26.6, 128.4, 

130.0, 132.0, 136.0, 197.1 ppm.
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5.

Br O

1-(2-bromophenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.54 (s, 3H, CH3), 7.21 (t, J = 8.0 Hz, 1H, Ph-H), 

7.28 (t, J = 6.0 Hz, 1H, Ph-H), 7.39-7.37 (m, 1H, Ph-H), 7.84 (d, J = 8.5 Hz, 1H, 

Ph-H) ppm; 13C NMR (CDCl3, 125 MHz): δ 30.3, 118.9, 127.5, 128.9, 131.8, 

133.8, 141.5, 201.2 ppm.

6.

O
Br

1-(3-bromophenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.57 (s, 3H, CH3), 7.32 (t, J = 8.0 Hz, 1H, Ph-H), 

7.66 (d, J = 8.0 Hz, 1H, Ph-H)，7.85 (d, J = 8.0 Hz, 1H, Ph-H), 8.05 (t, J = 8.0 

Hz, 1H, Ph-H); 13C NMR (CDCl3, 125 MHz): δ 26.6, 122.9, 126.9, 130.2, 131.3, 

135.9, 138.8, 196.5 ppm.

7.

O

F3C

1-(4-(trifluoromethyl)phenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.67 (s, 3H, CH3), 7.75 (d, J = 8.0 Hz, 2H, Ph-H), 

8.08 (d, J = 8.0 Hz, 2H, Ph-H) ppm; 13C NMR (CDCl3, 125 MHz): δ 26.7, 125.6, 

125.7, 128.6, 134.3, 139.7, 196.9 ppm.

8.

O

Cl

1-(4-chlorophenyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.55 (s, 3H, CH3), 7.38 (d, J = 9.0 Hz, 2H, Ph-H), 

7.85 (d, J = 8.5 Hz, 2H, Ph-H) ppm; 13C NMR (CDCl3, 125 MHz): δ 26.5, 128.8, 
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129.7, 135.4, 139.5, 196.7 ppm.

9. O

1-(2-naphthyl)ethanone

1H NMR (CDCl3, 500 MHz): δ 2.70 (s, 3H, CH3), 7.52-7.60 (m, 2H, Ph-H)，7.85 

(t, J = 8.5 Hz, 2H, Ph-H)，7.94 (d, J = 8.0 Hz, 1H, Ph-H), 8.01 (dd, J = 8.5 Hz, J 

= 7.0 Hz, 1H, Ph-H), 8.44 (s, 1H, Ph-H) ppm; 13C NMR (CDCl3, 125 MHz): δ 

26.7, 123.9, 127.8, 128.4, 129.6, 130.2, 132.5, 134.5, 135.6, 198.1 ppm.

10.

O

benzophenone

1H NMR (CDCl3, 500 MHz): δ 7.50 (d, J = 7.5 Hz, 4H, Ph-H), 7.60-7.63 (m, 2H, 

Ph-H), 7.84 (t, J = 9.5 Hz, 4H, Ph-H) ppm; 13C NMR (CDCl3, 125 MHz): δ 128.3, 

130.1, 132.4, 137.6, 196.7 ppm.
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