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Experimental Procedure and Spectral data

 General Considerations.

1H NMR spectra were recorded in CDCl3 at 400 MHz and 13C NMR spectra were 

recorded in CDCl3 at 100 MHz respectively, and the chemical shifts (d) were 

referenced to TMS. GC–MS was obtained using electron ionization . HRMS was 

carried out on a MAT 95XP (Thermo). IR spectra were obtained as potassium 

bromide pellets or as liquid films between two potassium bromide pellets with a 

Brucker Vector 22 spectrometer. TLC was performed using commercially prepared 

100-400 mesh silica gel plates (GF254), and visualization was effected at 254 nm. 

Substrates.
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Substrates 1a, 1j and 1m were purchased from Aldrich.
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Other substrates were synthesized through Grignard reaction: The aryl bromide was 

reacted with magnesium in THF using I2 as initiator. After finishing the reaction, the 

combined organics added to the THF solution of allyl bromide with magnetic stirring. 

After 1 hour, NH4Cl (aq.) was added to the reaction mixture, washing with water and 

then concentrated for further purification.
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TBHP-mediated palladium-catalyzed tandem isomerization -Wacker 

oxidation of terminal alkenes 

Typical procedure for TBHP-mediated palladium-catalyzed tandem 

isomerization-Wacker oxidation of allyl arenes to form aryl ethylketones  

(Table 1): 

R

1

Pd(OAc)2 (5% mol)

3 eq. TBHP(aq)

CH3CN, rt, 6h

R

O

2

1 eq. TsOH

Pd(OAc)2 (0.025 mmol, 6 mg) and TsOH (0.5 mmol, 86 mg) was mixed with CH3CN 

(2 mL) in a glass vial or round-bottom flask equipped with a magnetic stirring bar. 

Then, substrate 1 (0.5 mmol) and TBHP (1.5 mmol, 0.21 mmol) was added. The 

mixture was stirred at room temperature for 6 h. After reaction finishing, 5 mL of 

ethyl acetate was added and removal of the CH3CN with brine, the residue was 

purified by flash chromatography on silica gel to obtain the desired product 2 using 

light petroleum ether/ethyl acetate(15:1, v/v) as eluent, which furnished the aryl 

ethylketones.
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Characterization data for all prepared compounds:

O

2a

propiophenone (2a) [1]

MS (EI) m/z: 134.07; 1H NMR (400 MHz, CDCl3): δ= 7.89 (d, 2H), 7.46 (m, 1H), 

7.37 (m, 1H), 2.90 (q, 2H), 1.16 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=200.5, 

138.8, 132.8, 128.5, 127.9, 31.7, 8.14 ppm.

O

Me

2b

1-p-tolylpropan-1-one (2b) [1]

MS (EI) m/z: 148.09; 1H NMR (400 MHz, CDCl3): δ= 7.81 (d, 2H), 7.18 (d, 2H),  

2.90 (q, 2H), 2.34 (s, 3H) , 1.18 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=200.0, 

143.4, 134.4, 129.1, 128.0, 31.5, 21.4, 8.2 ppm.

O

MeO

2c

1-(4-methoxyphenyl)propan-1-one (2c) [1] 

MS (EI) m/z: 164.08; 1H NMR (400 MHz, CDCl3): δ= 7.89 (d, 2H), 6.87 (d, 2H),  

3.80 (s, 2H), 2.88 (q, 2H) , 1.17 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=199.0, 

163.2, 130.0, 129.8, 113.5, 55.2, 31.2, 8.2 ppm; 
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O

Cl

2d

1-(4-chlorophenyl)propan-1-one (2d) [2]

MS (EI) m/z: 168.03; 1H NMR (400 MHz, CDCl3): δ= 7.89 (d, 2H), 7.41 (d, 2H),  

2.96 (q, 2H) , 1.21 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=199.4, 139.2, 135.2, 

129.4, 128.8, 31.7, 8.1 ppm;

 

O

F

2e

1-(4-fluorophenyl)propan-1-one (2e) [3]

MS (EI) m/z: 152.06; 1H NMR (400 MHz, CDCl3): δ= 7.97 (q, 2H), 7.41 (t, 2H),  

2.94 (q, 2H) , 1.20 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=198.7, 165.8 (d, JC-F 

= 252.3 Hz), 133.2 (d, JC-F = 3.0 Hz), 130.4(d, JC-F = 9.1 Hz), 115.3(d, JC-F = 11.7 

Hz),31.4, 7.9 ppm.

O

F

2f

1-(2-fluorophenyl)propan-1-one (2f) [1]

MS (EI) m/z: 152.06; 1H NMR (400 MHz, CDCl3): δ= 7.86 (t, 1H), 7.48 (m, 1H), 

7.20 (t, 1H), 7.11 (t 1H), 2.98 (q, 2H), 1.20 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): 

δ=199.0 (d, JC-F = 3.2 Hz), 162.8 (d, JC-F = 252.3 Hz), 134.2 (d, JC-F = 9.0 Hz), 130.5 

(d, JC-F = 2.8 Hz), 125.6 (d, JC-F = 3.2 Hz), 124.3 (d, JC-F = 3.2 Hz) 116.5(d, JC-F = 

24.0 Hz), 36.4(d, JC-F = 7.4 Hz), 7.9(d, JC-F = 2.0 Hz) ppm.
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O

F 2g

1-(3-fluorophenyl)propan-1-one (2g) [4]

MS (EI) m/z: 152.06; 1H NMR (400 MHz, CDCl3): δ= 7.71 (t, 1H), 7.61 (t, 1H), 7.42 

(m, 1H), 7.22 (t, 1H), 2.96 (q, 2H), 1.21 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): 

δ=199.1 (d, Hz), 162.8 (d, JC-F = 246.1 Hz), 138.9 (d, JC-F = 6.0 Hz), 130.1 (d, JC-F = 

7.5 Hz), 123.6 (d, JC-F = 2.9 Hz), 119.6 (d, JC-F = 21.3 Hz) 114.4(d, JC-F = 22.0 Hz), 

31.8, 7.9 ppm. 

O

2h

1-(naphthalen-2-yl)propan-1-one (2h) [3]

MS (EI) m/z: 184.09; 1H NMR (400 MHz, CDCl3): δ= 8.48 (s, 1H), 8.05 (d, 1H), 7.98 

(d, 1H), 7.90 (m, 2H), 7.55-7.64 (m, 2H), 2.94 (q, 2H), 1.20 (t, 3H) ppm; 13C NMR 

(100 MHz, CDCl3): δ=198.1, 135.6, 134.5, 132.5, 130.2, 129.6, 128.5, 128.4, 127.8, 

126.8, 123.9, 31.8, 8.1 ppm

O

2i

2-methyl-1-phenylpropan-1-one (2i) [1]

MS (EI) m/z: 148.09; 1H NMR (400 MHz, CDCl3): δ= 7.91 (d, 2H), 7.46 (m, 1H), 

7.38 (t, 1H), 3.34-3.54 (m, 1H), 1.15 (t, 6H) ppm; 13C NMR (100 MHz, CDCl3): 

δ=204.2, 136.1, 132.7, 128.6, 128.2, 35.2, 19.1 ppm.
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O

O

2j

1-(furan-2-yl)propan-1-one (2j) [5] 

MS (EI) m/z: 124.05; 1H NMR (400 MHz, CDCl3): δ= 7.41 (s, 1H), 7.00 (d, 1H), 6.34 

(t, 1H), 2.89 (q, 2H), 1.15 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=186.4, 152.6, 

146.4, 117.3, 112.1, 25.7, 8.1 ppm. 

S

O

2k

1-(thiophen-2-yl)propan-1-one (2k) [6]

MS (EI) m/z: 140.03; 1H NMR (400 MHz, CDCl3): δ=7.69 (d, 1H), 7.62 (d, 2H),  

7.11 (t, 1H), 2.87 (q, 2H), 1.12 (t, 3H) ppm; 13C NMR (100 MHz, CDCl3): δ=190.6, 

144.5, 133.8, 132.6, 128.2, 26.8, 8.2 ppm. 

O

2l

(E)-1-phenylpent-1-en-3-one (2l) [1]

MS (EI) m/z: 160.09; 1H NMR (400 MHz, CDCl3): δ= 7.55 (m, 2H), 7.53 (d, J=16.4 

Hz, 1H), 7.42 (t, 3H), 6.74 (d, J=16.4 Hz, 1H), 2.82 (q, 2H), 1.10 (t, 3H) ppm; 13C 

NMR (100 MHz, CDCl3): δ=198.4, 143.5, 134.4, 130.5, 129.0, 128.3, 127.2, 27.5, 8.0 

ppm. 
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2m

O

3,4-dihydronaphthalen-1(2H)-one (2m) [7]

MS (EI) m/z: 146.07; 1H NMR (400 MHz, CDCl3): δ= 7.99 (d, 1H), 7.40 (d, 1H), 

9.19-7.26 (m, 2H), 2.90 (t, 2H), 2.58 (t, 2H), 2.06 (d, 2H) ppm; 13C NMR (100 MHz, 

CDCl3): δ=198.1, 144.4, 133.3, 132.5, 128.8, 127.0, 126.5, 39.1, 29.6, 23.2 ppm. 

O

2oO

1,1'-(1,4-phenylene)bis(propan-1-one) (2o) 

1H NMR (400 MHz, CDCl3): δ= 8.01 (s, 4H), 2.90 (q, 4H), 1.15 (t, 6H) ppm; 13C 

NMR (100 MHz, CDCl3): δ=199.6, 139.4, 129.0, 31.9, 8.2 ppm; HRMS EI (m/z): 

calcd for C12H14O2, 190.0997; found, 190.0994.
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