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A MILD AND EFFICIENT DEBROMINATION OF VICINAL DIBROMOALKANES

WITH SODIUM TELLURIDE PREPARED FROM TELLURIUM AND RONGALITE

*
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Vicinal dibromoalkanes are debrominated to alkenes with remark-
able ease by treatment with sodium telluride prepared from tellurium

and Rongalite in aqueous alkaline medium.

1985

When gently heated with Rongalite (sodium formaldehydesulfoxylate dihydrate;

HOCHZSOZNa'Z H20) in dilute aqueous sodium hydroxide, tellurium is reduced to
afford sodium telluride as a wine-colored solution.l)
that vicinal dibromoalkanes are rapidly debrominated with this solution to give
alkenes in good yields. The debromination proceeds smoothly and cleanly to
completion at room temperature, and no side-reactions are observed.
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The reaction is of considerable synthetic interest, particularly when a

molecule contains other reducible groups such as carbonyl, carboxyl, ester and

nitro groups, because all of these remain unaffected during the debromination.

The elimination of bromine atoms is apparently stereoselective and the stereo-

We wish to report herein

chemical results support the concerted anti-elimination process in which one might

postulate a nucleophilic attack of telluride ion on bromine atom as shown below:
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The debromination of vicinal dibromoalkanes with sodium telluride leads to

the liberation of elementary tellurium, which suggests that the reaction may be
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Table 1. Debromination of vicinal dibromides with sodium telluride

Substrate Method Product eg?oc or em/og?Torr) Yield/%a)
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a) Yield is based on the isolated compounds . Products are all known, and
identified by IR, NMR, and MS spectra as well as by direct comparison with
authentic specimens.

b) Isomeric ratio was determined by GLC.

c) Partial reduction of nitro group occurred with Method B.
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carried out using a catalytic amount of tellurium, since sodium telluride is
readily regenerated in the presence of excess Rongalite,. This is indeed the
case when dibromoalkanes which are stable toward moderate heating are used (heat-
ing is essential to convert tellurium into telluride). Thus, meso-1,2-dibromo-
1,2-diphenylethane, 1,2-dibromohexadecane and 1,2-dibromocyclododecane are

successfully debrominated by this procedure to give parent olefines in 98, 82 and

77% isolated yields respectively. Without tellurium, debromination does not take
place. A probable reaction sequence followed by the tellurium-catalyzed debromi-
nation may be depicted as below:z)
?r
R(;JH—CHR ! > RCH=CHR'
Br /////7 ‘\\\\\
2- - -
Te TeBr + Br

kJ§>\\\Te )
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Addition of bromine to double bond and subsequent debromination of dibromides
to regenerate original double bond have been accepted as a useful method for
protecting the olefinic functions toward oxidizing and reducing agents. Although
there are a wide variety of methods available to effect such transformations,3)
our procedure is an attractive addition to the existing methodology in that a
combination of tellurium and Rongalite is cheap and readily available, the manipu-
lation is simple to perform, the chemoselective reaction completes instantaneously
under mild conditions, and good yields of olefinic products are obtained in a state
of high purity.

The typical procedures are illustrated below by two examples, one of which

uses a stoichiometric amount (Method A), and the other a catalytic amount of

tellurium (Method B).

Method A: To a wine-colored solution of sodium telluride, prepared by heat-
ing a mixture of powdered tellurium (3.0 mmol), Rongalite (6.0 mmol), and 1M
sodium hydroxide solution (15 ml) at 70 OC,ethyl 2,3-dibromo-3-phenylpropionate
(3.0 mmol) in dioxane (5 ml) was added dropwise under nitrogen at room temperature.
The reaction immediately proceeded to completion with the separation of elementary
tellurium, The mixture was then filtered through a thin bed of Celite 535, and
the filtrate was extracted with ether. The extract was washed with water, dried

over sodium sulfate, and evaporated to leave a colorless o0il, which was distilled
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by Kugelrohr apparatus under reduced pressure to give pure ethyl cinnamate.
Yield, 80%.

Method B: A solution of 1,2-dibromohexadecane (3.0 mmol) in ethanol (5 ml)
was added to a mixture of powdered tellurium (0.3 mmol), Rongalite (6.0 mmol), and
1M sodium hydroxide solution (15 ml) under nitrogen at room temperature. After
being stirred at 70 OC until the color of the solution turned deep red, excess
reagent was destroyed by the addition of 2M hydrochloric acid (10 ml). The
resulting black suspension was worked up as described for Method A to afford

1-hexadecene. Yield, 827%.
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