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Solid Sulfonic Acid-Promoted Oxidation of Benzyl Alcohol
Catalyzed by Isoamyl Nitrite
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Abstract: Isoamyl nitrite was employed to catalyze the selective oxidation of benzyl alcohol to benzyl aldehyde using molecular oxygen, in
which solid sulfonic acid was used to promote the in situ generation of nitrosonium cation. Solid acid prepared by treating Amberlyst 15 at
300 °C demonstrated the best promotion effect, with which 90% conversion and 97% selectivity for benzyl aldehyde could be achieved at 80
°C under 0.5 MPa for 2 h. The differences of solid acids and their influence on oxidation were investigated by Fourier transform infrared
spectroscopy, derivative thermogravimetry, and acid-base titration. Nitrosonium cation was detected by the derivative method using ultravio-
let-visible absorption spectrometry.
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Fig. 1. FT-IR spectra of solid sulfonic acids. A1—H-type 732 cation
exchange resin; A2—Amberlyst 15; A3—sulfonated chlorostyrene-
divinylbenzene copolymer; A4—starch sulfonic acid; A5—300 °C
treated Amberlyst 15.
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Fig. 2. DTG curves of solid sulfonic acids.
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Fig. 3. Effect of solid sulfonic acids on the oxidation of benzyl al-
cohol by nitrite. Reaction conditions: 2 mmol benzyl alcohol, 10 mol%
isoamy! nitrite, 0.1 g solid acid, 2 ml CH,Cl,, 0.5 MPa O,, 80 °C, 2 h.
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Fz 1 Amberlyst 15 BY4L 2R B 5L & R R &0
Table 1 Effect of treatment temperature of Amberlyst 15 on oxidation of benzyl alcohol by nitrite

Entry Amberlyst 15 Conversion Distribution of product (%)
Treatment temperature (°C) Density of B acid (mmol/g) (%) Benzyl aldehyde Dibenzyl ether Benzyl nitrite

1 120 3.3 50 85 9 0

2 200 5.2 65 89 9 0

3 250 35 85 95 2 0

4 300 1.2 90 97 <1 0

5 350 0.6 48 85 0 9

6 400 0.5 26 85 0 15
Reaction conditions are the same as in Fig. 3.
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Fig. 4. Effect of isoamyl nitrite loading on the oxidation of benzyl

alcohol. Reaction conditions: 2 mmol benzyl alcohol, 0.1 g solid acid,
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Fig. 6. UV-Vis spectra of the samples. (1) 4-Chloroaniline+catalyst;
(2) 2-Naphthol+catalyst; (3) 4-Chloroaniline+2-naphthol+catalyst.
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