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Table 1 Screening of reaction conditions in the Ni complex catalyzed aerobic oxidation of tetrahydronaphthalene

5 mol%Ni(OAc),-4H,0

Additive , Base o
PhCF5/CH;CN=15/1
Oz (0
Entry Additive (mol% ) Ligand (mol% ) T (C) Yield (%)
15 H,0,(10) Bipy (10) 85 41
2 tBuOOH(10) Bipy (10) 85 52
3t tBuOOtBu( 10) Bipy(10) 85 trace
4] - Bipy(10) 85 5
5l tBuOOH (10) - 85 3
6l tBuOOH (100) Bipy(10) 85 NR
71l AIBN(10) Bipy(10) 85 46
gle bl AIBN(10) - 85 8
9 BuOOH (10) Bipy (10) 85 62
10 BuOOH (10) phen(10) 85 58
11 tBuOOH (10) Py(20) 85 66
12 BuOOH (10) Py(15) 85 55
13 BuOOH (10) - 85 39
14 tBuOOH (25) Py(20) 90 85(78')
15 BuOOH (30) Py(20) 90 84
16 /BuOOH (40) Py(20) 90 85
17t tBuOOH (25) Py(20) 90 23
1811 tBuOOH (25) Py(20) 90 58
191 (BuOOH (25) Py(20) 90 27
20 tBuOOH (25) Py(20) 90 82
211! tBuOOH (25) Py(20) 90 31

H,0,: (30% ) in H,0, tBuOOH: (70% ) in H,0, Bipy = 2, 2’ -bipyridine, iperidinyloxyl, AIBN = Azobisisobutyronitrile,
phen =1, 10-phenanthroline, Py = pyridine.
[ a] PhCF, was used as solvent; [ b]No nickel salt is used; [ c]Under N,; [ d]Isolated yields; [ e]5% NiCl, - 6H,0 was used
as catalyst; [f]5% NiNO,was used as catalyst; [ g]5% Ni(acac), was used as catalyst; [ h] Anhydrous Ni( OAc), was used; [i]
5% Pd(OAc), was used as catalyst.
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Table 2 Aerobic oxidations of different benzylic C-Hs

5 mol% Ni(OAc), 0
20 mol% pyridine

7\ 25 mol% tBuOOH
Rl —»Ar

Ar R'
PhCF;/CH;CN=15/1
0.1 MPa 0,,90°C

Entry Substrate Product Time (h) Yield (% )" Selectivity (% )
1 Diphenymethane Benzophenone 36 94 >99
2 Fluorene 9-Fluorenone 36 75 >99
3 Benzyl phenyl ether Phenyl benzoate 24 61 >99
4 Methyl phenylacetate Methyl benzoylformate 24 85 >99
5 Tetraline a-Tetralone 20 78 >99
6 1,2-Diphenylethane Benzil 36 58 88¢

7 Ethylbenzene Acetophenone 36 74 >99
8! Toluene Benzoic acid 48 11 90°
9" p-Xylene Toluic acid 48 51 95°
10" 4-Chlorotoluene 4-Chlorobenzoic acid 48 18 92°
11 4-Methylanisole 4-Methoxybenzoic acid 24 62 81°

“Reaction conditions: substrate (1 mmol) in solvent (5 mL) ; "Tsolated yield; °Another product is benzylphenyl ketone; ‘40%

TBHP was used; ° Another product is corresponding aldehyde.
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Table 3 Aerobic oxidations of benzylic alcohols

2 mol% Ni(OAc), -4 H,O0
20 mol% pyridine
15 mol% tBuOOH

PhCF;/CH;CN =15/1
0.1 MPa 0,,85 °C

By

R

Entry""’ Substrate Product Time (h) Yield (% )™

1 Benzhydrol Benzophenone 10 98

2 4-Chlorobenzhydrol 4-Chlorobenzophenone 24 55

3 4-Methoxybenzhydrol 4-Methoxybenzophenone 11 88

4 9-Fluorenol 9-Fluorenone 16 98

5 1-Phenylethanol Acetophenone 12 67

6 14’ -Methylphenylethanol 4-Methylacetophenone 15 85

7 14’ -Chlorophenylethanol 4-Chloroacetophenone 15 87

8 14’ -Nitrophenylethanol 4-Nitroacetophenone 24 38

9 Hydrobenzoin Benzil 2 86

10 Benzoin Benzil 6 89

11 Benzyl alcohol Benzaldehyde 16 540

Benzoic acid 11

12 Benzyl alcohol Benzoic acid 24 61
4-Methylbenzyl alcohol 4-Tolualdehyde 6

13 4-Toluic acid 24 35
Cyclohexanol Cyclohexanone 46

14 Benzyl alcohol Benzoic acid 24 38

[a] Reaction condition; alcohol (1mmol) in solvent (5mL); [b] Isolated yield; [c] 2 equiv of K,CO, was added.
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Ni( OAc), /Pyridine Complex Catalytic Oxidation of Benzylic
Compounds and Alcohols with Molecular Oxygen

CHEN Wei, WANG Pei-long, SUN Yue, SU Yi-ming, ZHENG Xiao-qi *
( Department of Chemistry, University of Science and Technology of China, Hefei 230026, P. R. China)

Abstract: Ni( OAc), combined with pyridine and tert-Butylhydroperoxide ( TBHP) affords selective catalytic aero-
bic oxidations of benzylic C-Hs and alcohols under mild conditions (80 ~90 C, O, 0.1 MPa). The effects of

ligand, solvent, temperature and the nature of the peroxide additives were investigated to give an optimised oxida-

tion protocol for these compounds. In the oxidation of the benzylic C-Hs, a high ketone/ alcohol selectivity were

obtained. Ni(IIl) was detected by ESR, and the mechanism was verified. Competition experiments revealed that

formation of the carbonyl compounds is not a result of further oxidation of the alcohols. It is suggested that ketone

are a product of metal-catalysed decomposition of the hydroperoxide.

Key words: molecular oxygen; oxidation/ nickel catalysis; alcohol; C-H functionalization



