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REACTIONS OF BICYCLOALKENYLDIIODONIUM SALTS WITH NUCLEOPHILES
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Summary. Alkenyldiiodonium salts 1 react with a number of anionic nucleophiles to give the
corresponding products of the vinylic nucleophilic substitution of the iodobenzene moiety. However,
analogous reaction with Ph3P leads to the formation of tetraphenylphosphonium salt and diiodoalkene.

In recent years a large variety of alkynyl- and alkenyl(phenyl)iodonium salts have become readily available
and are employed as versatile reagents in organic synthesis.! Both these types of iodonium salts are highly
reactive toward nucleophiles due to the excellent leaving group properties of iodonium. Of special synthetic and
research interest are the reactions of alkynyliodonium salts with anionic nucleophiles leading to previously
unknown alkynyl esters. 1b,2 However, only two examples of the analogous reactions of
alkenyl(phenyl)iodonium species, namely for phenyl(4-tert-butyl-cyclohexenyl)iodonium ta:tr:a.t'luoroboratc3a
and phenyl(2,2-dimethyl-4(diethylphosphono)-2,5-dihydro-3-furyl)iodonium pcrchlorate,3b have been
reported in the literature. Recently we have reported a general approach to the synthesis of novel
bicycloalkenybis(phenyliodonium) triflates by the Diels-Alder cycloaddition reaction of
bis(phenyliodonium)acetylene and various dienes.4 The goal of the present communication is to investigate the
scope of the reactions of this new class of bicyclic bisiodonium salts with nucleophiles. '

As model substrates for this research we have chosen the readily available Diels-Alder adducts of
bis(phenyliodonium)acetylene with cyclopentadiene and furan (1a,b).4 First we have studied the reactions of
anionic nucleophiles, such as sodium phenolate, thiophenolate, bromide, cyanide, and benzoate in acetonitrile
or methylene chloride. All of these reactions except the last one are non selective and lead to a wide spectrum of
unidentified products as determined by NMR data on the crude product mixture. However, in the reaction of
compound la with sodium benzoate we were able to isolate the corresponding product of nucleophilic

substitution 27 in low yield along with the products of its hydrolysis.
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However, carrying out the same reactions in the presence of copper(l) salts leads to a dramatic
improvement. The reactions of 1la,b with sodium bromide, iodide, and cyanide ami the corresponding
copper(]) salts lead to exclusive formation of the desired substitution products 3 and the expected iodobenzene
according to the NMR data. Although the reactions appear to be quantitative by NMR the isolated yields for
some of these products (3a,d) are low due to their volaﬁﬁiy; the remainder are good (63-83%). Products 3
were identified by the IR, NMR and mass-spectral data.6
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General procedure for the reaction of alkenyldiiodonium salts 1a,b with nucleophiles in the presence of
copper(l) salts. The carefully dried sodium salt (2 mmoles) and the corresponding copper(l) salt (2 mmoles)
are mixed with 50 ml of dry acetonitrile at room temperature under nitrogen. The suspension is cooled to -35 -
-40°C and the jodonium salt 1 (1 mmole) is added under stirring. The mixture is gradually warmed to room
temperature and stirred for an additional 10-15 hours. The precipitate of inorganic salts is filtered off, the
resulting solution evaporated and the residue dissolved in methylene chloride. The solution in methylene
chloride is filtered through silicagel and evaporated to give a colorless or slightly yellow oil, which, according
to NMR data consists of only iodobenzene and the corresponding product 3. The pure products 3 can best be

obtained by blowing nitrogen through the mixture for 1-2 hours to remove the volatile iodobenzene.
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The reaction of iodonium salt 1a with a neutral soft nucleophile, triphenylphosphine in acetonitrile, gives a
different outcome. In this case the major isolated products are diiodide 3b and tetraphenylphosphonium triflate
4.7

CH3CN, -35 to 20°C )
1a + 2Ph,P > | + 2Ph,P* TIO

) 4
3b

_ This result can be explained by the nucleophilic substitution of the iodine moiety in the phenyl ring of the
iodonium salt by triphenylphosphine. Such a reaction path differs from the usual reactions of alkynyliodonium
salts with triphenylphosphine leading to alkynylphosphonium salts, -8 however, it is similar to the analogous
reaction of phenyl(2,2-dimethyl-4(diethylphosphono)-2,5-dihydro-3-furyl)iodonium perchlorate.?'b

In conclusion, reactions of the bicycloalkenyldiiodonium salts with anionic nucleophiles in the presence of
copper(I) salts result in a selective nucleophilic substitution of the iodobenzene moiety and can be used for
synthetic purposes. However, the analogous reaction with triphenylphosphine leads to the cleavage of the Ph-I
bond giving tetraphenylphosphonium salt as the major product.
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