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Experimental Section

General. All reactions were carried out under oxygen atmosphere. PdBr, and CuBr, were
purchased from Alfa-Aesar Chemicals and used without further purification. 'H NMR (400 MHz)
and °C NMR (100 MHz) were registered on Varian 400M spectrometers with CDCl; as solvent
and tetramethylsilane (TMS) as internal standard. Chemical shifts were reported in units (ppm) by
assigning TMS resonance in the 'H spectrum as 0.00 ppm and CDCl; resonance in the “C
spectrum as 77.0 ppm. All coupling constants (J values) were reported in Hertz (Hz). Column
chromatography was performed on silica gel 300-400 mesh. IR, X-ray, EA, MS and HRMS were
performed by the State-authorized Analytical Center in Soochow University.

General procedures for oxidation of alkynes:

Alkyne (0.2 mmol), PdBr, (0.01 mmol), and CuBr; (0.02 mmol) were added to an oven-dried
Schlenck tube under air. The septum-sealed tube was evacuated and refilled with O, thrice.
Dioxane (2.0 mL) and H,O (0.4 mL) were added via syringe. The reaction mixture was heated in
an oil bath at designated temperature for 24 h. After the reaction completed, the product was
obtained by silica gel chromatography with Petroleum/Ethyl acetate mixtures.

1,2-diphenylethane-1,2-dione (2a)." Yellow solid; mp: 94-95 °C; Yield: 97%; "H NMR (CDCl,,
400 MHz): & 7.50 (t, 4H, J = 8.0 Hz), 7.64 (t, 2H, J = 7.6 Hz), 7.97 (d, 4H, J = 7.6 Hz); °*C NMR
(CDCls, 100 MHz): & 128.9, 129.8, 132.8, 134.9, 194.5; MS (C4H;005): 210; IR (KBr, cm™): v
1660.

4-(2-ox0-2-phenylacetyl)benzonitrile (2b).> Yellow solid; mp: 111-112 °C; Yield: 89%; "H NMR
(CDClLs, 400 MHz): & 7.56 (t, 2H, J = 7.6 Hz), 7.71 (t, 2H, J = 7.6 Hz), 7.84 (d, 2H, J = 8.0 Hz),
7.99 (d, 2H, J = 8.2 Hz), 8.11 (d, 2H, J = 8.2 Hz); °C NMR (CDCls, 100 MHz): & 117.5, 117.7,
129.1, 129.9, 130.0, 132.2, 132.6, 135.3, 135.7, 192.2, 192.8; MS (C;sHyNO,): 235; IR (KBr,
em™): v 1661, 1683, 2227.

1-(4-bromophenyl)-2-phenylethane-1,2-dione (2c).” Yellow solid; mp: 86-87 °C; Yield: 97%;
'H NMR (CDCls, 400 MHz): & 7.51 (t, 2H, J = 8.0 Hz), 7.64-7.68 (m, 3H), 7.83 (d, 2H, J = 8.0
Hz), 7.96 (d, 2H, J = 8.0 Hz); °*C NMR (CDCls, 100 MHz): & 128.9, 129.8, 130.3, 131.1, 131.5,
132.2, 132.5, 135.0, 193.1, 193.7; MS (C1sHoBrO,): 288 (M", ”Br), 290 (M", ®Br); IR (KBr,
em™): v 1668.

1-(4-methoxyphenyl)-2-phenylethane-1,2-dione (2d)* Yellow oil; Yield: 90%; '"H NMR (CDCl,,
400 MHz): & 3.86 (s, 3H), 6.96 (d, 2H, J = 8.0 Hz), 7.46-7.51 (m, 2H), 7.61-7.63 (m, 1H),
7.92-7.98 (m, 4H); *C NMR (CDCls, 100 MHz): § 55.5, 114.3, 125.8, 128.9, 129.7, 132.2, 133.0,
134.7, 164.9, 193.1, 194.8; MS (C;sH,05): 240; IR (KBr, cm™): v 1677.
1-phenyl-2-o-tolylethane-1,2-dione (2e)’ Yellow solid; mp: 56-57 °C; Yield: 77%; '"H NMR
(CDCl3, 400 MHz): 8 2.70 (s, 3H), 7.25-7.34 (m, 2H), 7.46-7.52 (m, 3H), 7.63-7.65 (m, 2H), 7.97
(d, 2H, J = 7.2 Hz); >C NMR (CDCls, 100 MHz): & 21.9, 126.0, 128.9, 129.8, 131.6, 132.5, 132.9,
133.0, 133.8, 134.7, 141.3, 194.8, 196.7; MS (C,sH,,0,): 224; IR (KBr, cm™): v 1658, 1673.
1-phenyl-2-(3-(trifluoromethyl)phenyl)ethane-1,2-dione (2f)* Yellow solid; mp: 69-70 °C;
Yield: 93%; 'H NMR (CDCls, 400 MHz): & 7.49-7.54 (m, 2H), 7.62-7.70 (m, 2H), 7.90 (d, 1H, J
= 10.4 Hz), 7.96-8.00 (m, 2H) , 8.14 (d, 1H, J = 10.4 Hz) , 8.28 (s, 1H); *C NMR (CDClL, 100



MHz): 8 121.5, 125.1, 126.27, 126.32, 126.37, 126.43, 129.1, 129.2, 129.7, 129.96, 130.01, 131.0,
131.08, 131.12, 131.2, 131.4, 131.9, 132.5, 133.2, 133.4, 135.2, 192.6, 193.3; MS (C;5HoF;0,):
278; IR (KBr, cm'l): v 1668.

1-(phenanthren-9-yl)-2-phenylethane-1,2-dione (2g) Yellow solid; mp: 117-119 °C; Yield: 89%;
'H NMR (CDCls;, 400 MHz): & 7.51-7.81 (m, 8H), 8.10-8.24 (m, 3H), 8.58-8.69 (m, 2H),
9.39-9.42 (m, 1H); *C NMR (CDCls, 100 MHz): & 122.6, 122.8, 126.6, 127.2, 127.4, 127.6,
128.18, 128.21, 129.0, 129.2, 130.0, 130.46, 130.54, 130.7, 132.8, 133.2, 134.7, 138.7, 194 .4,
197.0; MS (C5,H1405): 310; IR (KB, cm'l): v 1665; Anal. Calcd. for C,,H40,: C, 85.14%; H,
4.55%. Found: C, 84.77%; H, 4.45%.

4-(2-ox0-2-phenylacetyl)benzaldehyde (2h)’ Yellow solid; mp: 64-67 °C; Yield: 90%; 'H NMR
(CDCl;, 400 MHz): & 7.49 (t, 2H, J = 10.0 Hz), 7.64 (t, 1H, J = 10.0 Hz), 7.93 (d, 2H, J = 11.2
Hz), 7.97 (d, 2H, J = 11.2 Hz), 8.09 (d, 2H, J = 10.0 Hz), 10.07 (s, 1H); *C NMR (CDCls, 100
MHz): 6 129.0, 129.8, 130.2, 132.3, 135.2, 136.7, 139.8, 191.3, 193.3, 193.5; MS (C;sH,00;): 238;
IR (KBr, cm™): v 1666, 1691.

1-(4-(hydroxy(phenyl)methyl)phenyl)-2-phenylethane-1,2-dione (2i) Yellow solid; mp: 99-101
°C; Yield: 89%; 'H NMR (CDCls, 400 MHz): & 2.68 (brs, 1H), 5.85 (s, 1H), 7.27-7.33 (m, 5H),
7.47-7.53 (m, 4H), 7.63-7.67 (m, 1H), 7.89-7.95 (m, 4H); '*C NMR (CDCls, 100 MHz): § 75.4,
126.5, 126.7, 127.8, 128.5, 128.9, 129.7, 129.9, 131.5, 132.5, 134.9, 142.7, 151.1, 194.2, 194.6;
MS (C,;H;603 + Na): 339; IR (KBr, cm'l): v 1672, 3533; Anal. Calcd. for C,H;605: C, 79.73%; H,
5.10%, Found: C, 79.48%; H, 5.14%.

1-(4-benzoylphenyl)-3,3-dimethylbutane-1,2-dione (2j) Yellow solid; mp: 85-86 °C; Yield:
80%; 'H NMR (CDCls, 400 MHz): & 1.31 (s, 9H), 7.49 (t, 2H, J = 7.2 Hz), 7.62 (t, 1H, J = 7.2 Hz),
7.79 (d, 2H, J = 7.2 Hz), 7.86 (d, 2H, J = 8.0 Hz), 7.93 (d, 2H, J = 8.0 Hz); *C NMR (CDCl;, 100
MHz): § 26.1, 42.7, 128.5, 129.3, 130.08, 130.11, 133.2, 135.1, 136.5, 142.4, 194.5, 195.6, 210.2;
HRMS: Anal. Calcd. For C;9H303.294.1256, Found: 294.1252; IR (KBr, crn'l): v 1654, 1681.
1-(4-nitrophenyl)hexane-1,2-dione (2k) Yellow solid; mp: 65-66 °C; Yield: 73%; 'H
NMR(CDCl;, 400MHz): 6 0.96 (t, 3H, J = 7.2 Hz), 1.39-1.45 (m, 2H), 1.68-1.71 (m, 2H), 2.94 (t,
2H, J = 7.2 Hz), 8.20 (d, 2H, J = 8.8 Hz), 8.33 (d, 2H, J = 8.8Hz); *C NMR (CDCls, 100 MHz): &
13.7, 22.2, 24.9, 38.0, 123.8, 131.3, 136.7, 150.9, 189.4, 201.5; MS (C,H;30Ny): 235; HRMS:
Anal. Calced. For C,H;3NO,4. 235.0845, Found: 235.0850; IR ( KBr, cm‘l): v 1686, 1712.

methyl 4-(2-cyclohexyl-2-oxoacetyl)benzoate (21) Yellow solid; mp: 73-74 °C; Yield: 67%; 'H
NMR(CDCl;, 400MHz): 6 1.24-1.48 (m, 5H), 1.70-1.95 (m, 5H), 3.11-3.16 (m, 1H), 3.97 (s, 3H),
8.00 (d, 2H, J = 7.6 Hz), 8.15 (d, 2H, J = 7.6 Hz); *C NMR (CDCls, 100 MHz): § 25.2, 25.7, 27.1,
45.7,52.5,129.8, 129.9, 134.9, 135.7, 165.9, 193.1, 205.2; MS (C6H,504): 274; IR ( KBr, cm™):
v 1679, 1728; Anal. Calcd. for C;cH;304: C, 70.06%; H, 6.61%, Found: C, 70.32%; H, 6.39%.
1-cyclohexyl-4-phenylbutane-1,2-dione  (2m) Yellow oil; Yield: 41%; 'H NMR(CDCls,
400MHz): 6 1.17-1.37 (m, 5H), 1.61-1.79 (m, 5H), 2.91 (t, 2H, J = 7.6 Hz), 3.07 (t, 2H, J = 7.6
Hz), 3.11-3.15 (m, 1H), 7.18-7.20 (m, 3H), 7.26-7.30 (m, 2H); *C NMR (CDCl;, 100 MHz): &
25.4,25.8,27.7,29.1, 38.3, 43.1, 126.2, 128.2, 128.4, 140.3, 199.4, 202.1; MS (C;sH20,): 244;
IR ( KBr, cm'l): v 1708; Anal. Calcd. for C;4H,,0,: C, 78.65%; H, 8.25%. Found: C, 78.89%; H,
8.01%.
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