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Abstract—A tetrameric DABCO-bromine complex was synthesized, characterized and utilized as a novel active bromine complex

for the oxidation of alcohols to carbonyl compounds.
© 2005 Published by Elsevier Ltd.

1. Introduction

Alcohol oxidation yielding aldehydes and ketones is a
chemical transformation of primary industrial impor-
tance in the fine chemicals industry as carbonyl com-
pounds are precursors of a variety of valuable fine
chemicals including fragrances, vitamins and drugs.!
Reagents of choice for oxidation of alcohols to carbonyl
compounds are pyridinium chlorochromate (PCC),?
Swern® and Dess-Martin* reagents, PCC catalyzed oxi-
dation with periodic acid, silica gel supported InBr;
and InCls,° etc.” We have recently reported the oxida-
tion of alcohols,® deoximation,® desemicarbonization,!?
and oxidative deprotection of silyl ethers!' and THP
ethers!?> using hexamethylenetetramine bromine and
used DABCO as the catalyst for the synthesis of N-aryl-
phthalimide'® and the desilylation of silyl ethers.'*

In this letter, we describe the characterization and struc-
ture of a bromine complex of its use as a selective oxi-
dant in organic chemistry. The reagent was prepared
by the exothermic addition of molecular bromine to
1,4-diazabicyclo[2.2.2] octane (DABCO) in chloroform.
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A yellow solid appeared as bromine was taken up. The
mixture was stirred for an additional 1 h and the yellow
solid was filtered off and crystallized from acetonitrile to
give single crystals appropriate for X-ray crystallogra-
phy. The crystal structure of the DABCO-bromine
complex has been already reported by others,!> but
our data are better.

The oxidation reaction was conducted by refluxing the
DABCO-bromine complex with an appropriate amount
of an alcohol in a mixture of dichloromethane and
water. The reaction mixture was stirred at room temper-
ature. The progress of the reaction was monitored by
TLC (petroleum ether/ethyl acetate 8:2). To establish
the generality of the method, various alcohols including
allylic, benzylic, primary and secondary were oxidized
with this reagent in 15 min-5 h to give the correspond-
ing carbonyl compounds in excellent yields. The results
are shown in Table 1. The oxidation of allyl alcohols
was carried out under the mildest conditions, needing
only 15 min to be completed. An allylic alcohol was oxi-
dized regioselectively in the presence of other hydroxyl
groups. No product of over-oxidation to carboxylic
acids was observed. Concerns about the safety of adding
molecular bromine to amines may be voiced, however,
the addition of bromine to DABCO was observed to
have only a moderate exotherm. The DABCO-bromine
complex was a homogeneous non-hygroscopic solid,
which was stable at room temperature and not affected
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Table 1. Oxidation of alcohols to aldehydes and ketones with the DABCO-bromine complex

Entry Substrate Reaction time (h) Product Yield (%)
1 @—CHZOH 4 @—CHO 97
2 m—@ CH,0H 5 CI—@—CHO 98
3 MeO—@— CH,OH 4 MeO—@—CHO 97
4 O,N —@—CHon 5 OZN—Q—CHO 87
5 <:>—OH 3.5 <:>:o 84
CH,OH CHO
6 3 95
Me Me
7 Me—@— CH,OH 3 Me—@—CHO 96
8 CHj;(CH,)sCH,OH 2 CHj;(CH,)sCHO 87
9 H,C=CHCH,OH 1/4 =15 min H,C=CHCHO 96

by exposure to light, air or water. It had no offensive
odour of bromine or amine.

In conclusion, we have synthesized and characterized by
X-ray crystallography, a bromine complex of use as an
efficient, non-metallic, air and water stable oxidant. Fur-
ther work is directed towards broadening the scope and
applications of this novel and efficient oxidant.

CHCI
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2. Experimental

2.1. Preparation of the tetrameric DABCO-bromine
complex

A solution of bromine (20.0 g, 125 mmol) in chloroform
(100 mL) was added dropwise with stirring to a solution
of DABCO (6.72 g, 60 mmol) in chloroform (100 mL).
A yellow solid appeared as the bromine was taken up.
The mixture was stirred for an additional 1 h, then the
yellow solid was collected by vacuum filtration. Yield
23.12 g (98%), decomp. 160-165 °C.

2.2. Oxidation of alcohols to carbonyl compounds with the
DABCO-bromine complex: general procedure

To a suspension of DABCO-Br, (0.262 g, 0.166 mol) in
dichloromethane (4 mL) and water (2 mL) in a round-
bottomed flask, an appropriate amount of the alcohol
(1 mmol) in dichloromethane (2 mL) was added. The

reaction mixture was stirred at room temperature until
the yellow colour of the complex disappeared. The pro-
gress of the reaction was monitored by TLC using petro-
leum ether/ethyl acetate (8:2) as eluent. Upon completion
of the reaction, the organic layer was separated. The
aqueous layer was washed with dichloromethane
(2 x 10 mL). The combined organic layer was washed suc-
cessively with solutions of 1% HCI, 3% sodium bicarbon-
ate and water. The organic layer was dried over MgSQy,,
filtered and evaporated to dryness under reduced pressure
to afford the pure corresponding carbonyl compound.
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