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Abstract — The effects of ligands on reactivity under GoAgg oxidation system have been studied. Picolinic acid con-
taining carboxylic acid showed the most excellent activity among various ligands. Also, Picolinic acid of ortho position
carboxylic group in pyridine ring largely increased reaction rates in the GoAgg oxidation systems. From these results,

we proposed the new mechanism on the GoAgg oxidation using ligands having carboxylic group at ortho position.
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Fig. 1. Effect of Fe concentration in the GoAgg reaction of cyclohex-
ane.
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Table 1. Effect on various catalysts in the GoAgg reaction of cyclohexane Table 2. Effect of peroxide concentartion in the GoAgg reaction
Catalyst Conversion (%) Selectivity to ketone (%) Peroxide concentartion (%) Conversion (wt.%)
FeCl, 9.2 90 30 12
Cu(OAc), 3.6 41.5 15 11.5
NiCO; No. Rx. 104
Co(OAc), No. Rx. 3 3.2
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Table 3. Conversion and ratio of ketone to alcohol for various ligands
in the GoAgg reaction

Ligand Rx. consatant (hr™)
Without 0.044
Imidazole 0.0042
4-Imidazole carboxylic acid 0.78

Picolinic acid 1.14

Table 4. Conversion and ratio of ketone to alcohol for imidazole
derivatives in the GoAgg reaction”

Lisand Yield(mole%) Ketone/
1gan Alcohol  Ketone  Total ~ Alcohol
Without 0.4 8.1 8.2 18.9
Imidazole 0.4 7.8 8.2 19.5
4-Imidazole carboxylic acid 0.5 9.2 9.8 17.5
Picolinic acid 0.6 7.7 83 12.0
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Fig. 2. Test of first order equation for various ligands in the GoAg-
gll reaction of cyclohexane (1: Picolinic acid, 2: Imidazole car-
boxylic acid, 3: Isonicotinic acid 4: Without, 5: Ethyl
picolinate, 6: Nicotinic acid).
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Table 5. Conversion and ratio of ketone to alcohol for various ligands containg carboxylic acid in the GoAgg reaction®

. Yield (mole%) 4
Ligand Ketone/Alcohol Rx. consatant (hr™)
Alcohol Ketone Total
4-Imidazole carboxylic acid 0.5 9.2 9.8 17.5 0.78
4,5-Imidazole di-carboxylic acid 1.2 9.5 10.7 79 0.95
4.5-Imidazole thio-dicarboxylic acid 0.8 44 52 5.6 0.98
Iminodiacetic acid 0.3 79 8.2 239 0.74
Pyrrol-2-carboxylic acid 0.8 9.0 9.8 11.3 0.65
Picolinic acid 0.6 7.7 8.3 12.0 1.14
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Fig. 3. Proposed mechanism on the effect of picolinic acid in GoAgg
oxidation.
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