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Oxidation of a-hydroxy ketones to diketones by iodic acid supported on 
alumina
Mohammed M. Hashemia*, Hossein Naeimib, Farveh Shirazizadehb and Zahed Karimi-Jaberia
aDepartment of Chemistry, Sharif University of Technology, P.O.Box 11365 – 9516, Tehran, Iran
bDepartment of Chemistry, Kashan University, P.O.Box 87317 – 51167, Kashan, Iran

Benzoins are rapidly oxidised to benzils in high yields by iodic acid supported on alumina under solvent-free 
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The oxidation of benzoins to benzils has been accomplished 
by a variety of reagents namely nitric acid,1 Fehling’s 
solution,2 thallium(III) nitrate(TTN),2,3 ytterbium(III) nitrate,4 

ammonium chlorochromat-alumina,5 ammonium nitrate–
copper acetate,6 nickel acetate,7 iron(III) chloride,8 bismuth 
(III) nitrate–copper(II) acetate.9 Many of these reagents are 
highly toxic and contain toxic metallic compounds that generate 
undesirable materials. Long reaction periods or the use of 
corrosive acids are disadvantages of some of these methods.

Recently supported reagents and microwave irradiation 
(MW) have been used to carry out a wide range of organic  
reactions. These reactions have short reaction times and high 
conversions and selectivities without solvent.10 For example, the 
oxidation of benzoins on zeolite,11 by oxone12 or using copper 
sulfate on alumina13 occur under microwave irradiation.

Iodic acid is a rather mild inorganic acid (pKa 0.80) of 
moderate oxidising power in aqueous acid and of low toxicity 
to humans, as it has been used in medicine.14 In continuation 
of our studies on the application of iodic acid15-17 we were 
interested in using this reagent as a suitable catalyst for the 
oxidation of benzoins to benzils on wet alumina and using 
microwave irradiation without any solvent.
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Iodic acid was supported on wet alumina and used for the 
oxidation of benzoins under microwave irradiation without 
solvent. This method offers some advantages in terms of 
simplicity of performance, the solvent-free conditions, 
no side product formation and very short reaction times.  
The results for oxidation of a variety of benzoins to benzils 
are summarised in Table 1.

Experimental
Products were characterised by comparison of their physical 
and spectroscopic data with those of authentic samples.  
All yields refer to isolated products. IR and NMR spectra were 

recorded on Perkin Elmer 781 and Bruker DPX500 instruments.  
The progress of the reaction was monitored by TLC.

General procedure for the oxidation of benzoins to benzils: 
Benzoin (1 mmol), HIO3 (1 mmol) and neutral alumina (1 g) were 
mixed thoroughly on a vortex mixer and distilled water (0.1 ml) was 
added to this mixture. The reaction mixture contained in a glass tube 
was placed in an alumina bath (heat sink) inside the microwave oven 
and irradiated for a specified time. Completion of the reaction was 
ascertained by TLC examination on plates (n-hexane/ethyl acetate: 
8/1). The product was extracted with methylene chloride (3 × 10 ml). 
The solvent was removed and the product was recrystallised from 
ethanol.

The time of reactions and yields of isolated products are shown 
in Table 1.
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Table 1  Oxidation of a-hydroxy ketones to diketones by iodic acid supported on alumina

Entry	 R	 R’	 Time/min	 Yield (%)a	 m.p./°C

					     Found	 Reported

1	 Ph	 Ph	 2	 99	 92–95	 94–963

2	 p-CH3C6H4	 p-CH3C6H4	 3	 93	 131–133	 132–1343

3	 p-ClC6H4 	 p-ClC6H4	 3.5	 98	 195–198	 195–1973

4	 p-CH3OC6H4	 p-CH3OC6H4	 3	 97	 133–135	 132–1343

5	 		  2.5	 95	 161–163	 162–1645

aThe yield of isolated product after recrystallisation.
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