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Alcohols were oxidized to their corresponding carbonyl compounds with
KBrOgs in the presence of silica chloride and wet SiOs, in solution and
under solvent free conditions.

Keywords: Oxidation of alcohols; silica chloride; solution; solvent free
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The total syntheses of complex molecules demand new methods in
different areas of organic chemistry. Therefore, the development of
reagents is always rewarding to synthetic organic chemists.

Oxidation is one of the most important classes of reactions in syn-
thetic organic chemistry and the development of new oxidizing agents
and the modification of known reagents have been studied actively in
recent years.>*

The most powerful oxidation state of bromine is (+5°). Bromates
have been used for oxidation of a variety of inorganic compounds under
aqueous conditions. However, a literature search shows that bromates
have not found many applications as oxidizing agents in the field of
organic synthesis. To the best of our knowledge only a few reports are
available that deal with oxidation of organic compounds with bromate
ion in either strong acidic or basic solution using sodium or potassium
bromates.5®

In connection with our ongoing research program directed toward the
development of new oxidizing agents,’'2 herein we report an efficient

The authors acknowledge the financial support of this work by the Guilan University
Research Council.

Address correspondence to Farhad Shirini, Department of Chemistry, Faculty of Sci-
ence, Guilan University, Rasht, Iran. E-mail: shirini@guilan.ac.ir

2107



Downloaded by [University of Aberdeen] at 03:07 15 November 2014

2108 F. Shirini et al.

method for the oxidation of alcohols in solution and under solvent free
conditions with KBrOjs in the presence of silica chloride and wet SiOq
(Scheme 1, Table I). Yields and reaction times are given in Table I.
Overoxidation of the products using this method was not observed.

AorB
R]RzCHOH — RlecO

A: KBrOy/ Silica chloride/ wet SiO,, Solvent Free, 80 «C.
B: KBrO4/ Silica chloride/ wet SiQ,, n-Hexane, reflux.

SCHEME 1

As shown in Table I, there are appreciable differences between the
results obtained in solution and those in solvent free conditions. Thus,
by omiting the solvent, in addition to the ease of the work-up procedure,
the reaction time was reduced and the need for sovent is avoided. This
method is not suitable for the oxidation of allylic alcohols (Table I, entry
14).

It should be noted that oxidation did not proceed using KBrOj or
silica chloride or wet SiOy alone even after prolonged heating.

In conclusion the ready availability and low cost of the reagents,
the simple and clean work-up and the high product yields make this
method a useful addition to the present methodologies for the oxidation
of alcohols.

EXPERIMENTAL

Oxidation of 2-Bromobenzyl Alcohol Under Solvent-Free
Conditions. A Typical Procedure

To a mixture of silica chloride (0.3 g), wet SiOy [(SiO2/H50: 50% w/w),
0.2 g] and KBrOg (0.167 g, 1 mmol), was added 2-bromobenzyl alco-
hol (0.187 g, 1 mmol). The resultant mixture was heated in an oil bath
(80°C) for 6 min. The progress of the reaction was monitored by TLC.
The reaction mixture was triturated with CHyCls (10 mL) and then fil-
tered. Anhydrous MgSO, was added to the filterate which was filtered
after 10 min. Evaporation of the solvent followed by column chromatog-
raphy on silica gel gave 2-bromobenzaldehyde in 95% yield.

Oxidation of 1-Phenylpropan-2-ol in n-Hexane. A Typical
Procedure

In a round-bottomed flask (10 mL) equipped with a condenser
and a magnetic stirrer a mixture of silica chloride (0.3 g), wet
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Si02[Si02/H20:50% wiw), 0.2 gl, KBrOs (0.167 g, 1 mmol) and 1-
phenylpropan-2-ol (0.136 g, 1 mmol) in hexane (5 ml) was prepared
and refluxed for 70 min. The progress of the reaction was monitored
by TLC. The reaction mixture was filtered and the residue was washed
with CH2Cly(15 mL). Anhydrous MgSO4 was added to the filterate and
filtered after 10 min. Evaporation of the solvent followed by column
chromatography on silica gel gave phenylpropan-2-one in 90% yield.
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