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MFFER R OBEEE (337) @ An efficient catalytic system for oxidant-free oxidation of alcohols has been
developed by using group 9 metal complexes having functional ligands (hydroxypyridines,
aminopyridines, and phenylpyridines) as catalysts. Various secondary and primary alcohols were
converted to corresponding ketones and aldehydes, respectively, by catalytic dehydrogenative
transformation. The present catalytic system exhibited the highest activity for dehydrogenative
oxidation of alcohols among the reported systems.
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Table 1. Dehydrogenative Oxidation of 1-Phenylethanol
Catalyzed by 1-5

H catalyst 1)

O
(0.10 mol%)
toluene
reflux, 20 h
conversion (%)?  yield (%)

entry catalyst

1 la 70 70
2 1b 37 37
3 3 68 67
4 4 57 57
5 5 64 64

a Determined by GC.

Bt L 72 SRR 5 B, 1a 237 L AR
PEE R LTEOT. ZHICOWTIEEES %
TV 32— L D K SR R BUG & ML 72
(Table 2),



Table 2. Dehydrogenative Oxidation of Various Secondary
Alcohols Catalyzed by 1a

OH catalyst 1a i
R "R2 toluene reflux Rl "R?
entry substrate cat. (mol%) time (h) vyield (%)?
OH
ion
1 R=H 0.20 20 95
2 R =Me 0.20 20 82
3 R = OMe 0.20 20 94
4 R=Cl 0.20 20 81
5 R =NO, 0.33 50 86
6 2-octanol 0.33 50 93°
7 cyclohexanol 1.0 50 85°
8 cycloheptanol  0.20 20 92°

a|solated yield. P Determined by GC.
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Table 3. Dehydrogenative Oxidation of Various Secondary
Alcohols Catalyzed by 5

OH catalyst 5 i
RY” "R2 p-xylene reflux RY” "R?
entry substrate cat. (mol%) time (h) vyield (%)?
OH
ion
1 R=H 0.10 20 96
2 R = Me 0.10 20 99
3 R = OMe 0.10 20 100
4 R=Cl 0.10 20 76
5 R =NO, 0.20 20 51
6 2-octanol 0.20 20 92
7 cyclohexanol 0.50 20 100
8 cycloheptanol  0.10 20 72

@ Determined by GC.
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Table 4. Dehydrogenative Oxidation of Benzyl Alcohol

Catalyzed by Cp*Ir Catalysts
©/CHO

catalyst (2.0 mol%)
base (5.0 mol%)

OH toluene
reflux, 20 h

entry catalyst base  conv. (%)? yield (%)
1 la NaOMe 31 30
2 2a NaOMe 17 17
3 5 NaOMe 91 90
4 5 none 59 59
5 [Cp*IrClyJ,  NaOMe 25 22
6 Cp*Ir(2-PhPy)Cl NaOMe 8 8

2 Determined by GC.
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Table 5. Dehydrogenative Oxidation of Various
Primary Alcohols Catalyzed by 5

catalyst 5 (2.0 mol%lr)

NaOMe (5.0 mol% o
R/\oH aOMe (5.0 mol%) R)kH
toluene, reflux, 20 h
entry substrate conv.(%)? yield (%)?
/©/\OH
Rl
1 R! = Me 93 93
2 R!=OMe 100 98
3 R!=Ph 85 82
4 R'=Cl 74 73
5 R=Br 62 57

2 Determined by GC.
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