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THE REACTION OF DIPHENYL DISELENIDE WITH PEROXYDISULPHATE IONS IN METHANOL

A CONVENIENT PROCEDURE TO EFFECT THE METHOXYSELENENYLATION OF ALKENES

-
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Abstract - Methoxyselenenylation of several alkenes was
effected, in one step, by oxidation of diphenyl
diselenide with ammonium peroxydisulphate in methanol.

The addition of phenylselenenyl chloride to an alkene, in the presence of
alcohols, water, or acetic acid, usually results in solvent incorporation to
afford the oxyselenenylation products.*-* The production of the
electrophilic phenylselenium cation can also be effected by electrochemical
oxidation of diphenyl diselenide, but this usually requires the use of
halide anions as mediators.>*”® However, the presence of the nucleophilic
halide anions is sometimes responsible for some undesirable processes such
as addition of the halide ion and decrease in stereoselectivity. Moreover,
we have also recently observed that in several cases the addition of
rphenylselenenyl chloride to the alkenes is complicated by the fact that
PhSeCl also reacts with the formed B -alkoxvalkyl phenyl selenides leading
to deselenenylation products; the two processes often proceed with
comparable rate and mixtures of products are thus obtained.®-? A reagent
which is free from these complications seems to be the phenylselenenyl
triflate, prepared from PhSeCl and CF:S0;Ag, which has been recently
introduced to effect clean selenolactonization reactions® and cyclizations
of olefinic alcohols.®

We describe herein a simple procedure to effect clean methoxyselene-
nylations of alkenes with several advantages over the previously described
methods. This new procedure consists in the oxidation of diphenyl diselenide
with peroxydisulphate ions in methanol.*® This reaction, which can be
suggested to initiate through an electron transfer or an Sn2 process,*?
produces phenylselenium cations in the absence of nucleophilic counter ions;
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thus, in the presence of an alkene, the methoxyselenenylation products are
smoothly formed. The results obtained are summarized in the Table.
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These reactions were carried out according to two general methods. A
mixture of PhSeSePh (2.5 mmol) and (NH,).S.0, (3 mmol)*® in methanol (15 ml)
was refluxed for 1-1.5h; after cooling, the alkene (5 mmol) was added and
the resulting almost colourless mixture was stirred at room temperature for
the time indicated in the Table (Method A). Under these conditions, with the
less reactive alkenes some methoxydeselenenvlation products were also
formed.®-?7 This could be avoided by allowing to react the (NH,)-5:0, with an
excess of PhSeSePh (7.5 mmol) in the presence of the alkene and at room
temperature (Method B); this obviously required longer reaction times. After
the wusual work up of the reaction mixtures, the methoxyselenenylation
products were obtained in a pure form by column chromatography on silica
gel.*?

The oxidation of diphenyl diselenide can be effected with other oxidizing
agents also. Thus, from the reaction of PhSeSePh with cerium ammonium
nitrate, or potassium nitrate (with few drops of nitric acid)_ ? or with
copper(II) sulphate in methanol, in the presence of styrene, the product of
methoxyselenenylation was obtained in 92, 75 and 90% yield, respectively.
However, when applied to other alkenes these procedures do not always give
satisfactory results. Thus, ammonium peroxydisulphate seems to be the best
oxidizing agent to perform these reactions.

The results collected in the Table show that good yields of the
methoxyselenenylation products are obtained in every case indicating that
this procedure has general applicability.* Wwith the alkenes employed for
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a) Calculated on isolated products. b) From the reaction carried out in CH3CN/H,0 (5/1) the
Ph,C{OH)CH, SePh was obtained in 76% yield. c¢) Erythro. d) Threo.
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the present investigation the reactions were completely regiospecific, the
addition products being formed with Markovnikov orientation. Furthermore,
the reactions proceed stereospecifically affording the products of anti
addition.

On the basis of the present results the oxyselenenylation of alkenes *=

initiated by the peroxydisulphate anions oxidation of diphenyl diselenide
can be considered a convenient alternative to known methods.
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