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1,3-Todofunctionalization of Cycloproganes by Means of the
Mercury(IT) Salt-lodine Combination

JTos¢ Barluenga,* José M. Martinez-Gallo, Carmen Najera, Miguel Yus

Departamento de Quimica Organometdlice, Facultad de Quimica, Uni-
versidad de Oviedo, E-33071 Oviedo, Spamn

The reaction of phenyleyclopropane  with  iodine and  various
mercury(1) salts aflords regiospecifically 1.3-bifunctionalized phenyl-
propanes following the Markownikofl rul; in the casc of eyclopropyl
phenyl ketone, the reaction with mercury(I1) chloride-iodine leads to (3-
chloro-1-iodopropyl) phenyl ketone.

Several reagent systems generating e ectrophilic iodine can be
used for the iodofunctionalization of unsaturated compounds.
However. the same reaction with cyciopropane derivatives has
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been seldom explored. We recently reported that the
mercury(IT) salt-halogen combination is an adequate reagent
for the stereoselective halofunctionalization of alkenes® and
alkynes.* Mercury(Il) chloride-iodine has also been used for
the regiospecific iodination of carbonyl compounds.* We have
now studied the behaviour of cyclopropanes toward this com-
bination in order to achieve a homolog of the 1,2-halogeno-
functionalization of olefins.

When phenylcyclopropane was allowed to react with iodine and
various mercury(ll) salts, e.g., chloride, bromide, acetate, tri-
fluoroacetate, and nitrate, in dichloromethane at room tempera-
ture 1,3-bifunctionalized phenylpropanes (1) were obtained
(Table 1 and 2).

The ring opening takes place regiospecifically according to the
Markownikoff rule and only the corresponding 1,3-addition was
observed. These results contrast with those obtained in the same
type of reaction carried out with silver and thallium(I carboxy-
lates® from which mixtures of several products were isolated.

Table 1. 1,3-lodofunctionalized Products 1 and 2 Prepared
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Attempts to achieve the bromofunctionalization of phenylcy-
clopropane failed and only the formation of 4-bromophenyl-
cyclopropane was observed.® On the other hand, the reaction of
other cyclopropane derivatives such as butylcyclopropane or
norcarane with the mercury(I1) salt-iodine combination gave
mixtures of products. Functionalized cyclopropanes, e. g., cyclo-
propylmethanol or cyanocyclopropane did not react under the
conditions studied by us. On the contrary. treatment of c¢y-
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¢ Recerded with a Hewlett-Packard 5987 spectrometer.

Table 2. Spectrometric Data of Compounds 1 and 2

Product IR (neat)* "H-NMR (CCl,/TMS)"
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* Recorded with a Perkin-Elmer 577 spectrophotometer.
" Recorded on a Varian EM-390 spectrometer.
¢ Recorded on a Variun FT-80 spectrometer with a D,O capillary.
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Yield of isolated product, based on iodine. The unreacted cyclnpmpunc can be recovered by distillation or column chrmnulogmphy.
Satisfactory microanalyses obtained (except for instable thy: C +0.4, H +0.3.
R value: 0.58; Merck silica gel plates, mobile phase: hexane/ether (22 1)
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! Assignment based on undecoupled NMR experinent.
¢ Refered to the solvent CCl,.
" In CCly.
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clopropyi phenyt ketone with mercury(IT) chloride and iodine in
dichloromethar e yielded (3-chloro-1-iodopropyl) phenyl ketone
(2) (Table 1 and 2).
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A probable mechanism for the mercury(11) salt-iodine promoted
1,3-bifunctiona ization of cyclopropanes may involve an inter-
action between the cyclopropane ring and the activated iodine
molecule (°*1...1...° " HgX,) followed by generation of the
more stable carbenium ion 3

and further attack of the mercury(Il) salt anion.” The formation
of compound 2 could be explained by the following pathway:®
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lodofunctionalization of Cyclepropanes; General Procedure:

To a suspension of the cyclopropane derivative (S mmol) and the
mercury(I1) salt (5 mmol) in dichloromethane (20 mly is added icdine
(1.27 g. Smmol). The mixwre is stirred (see Table 1) until no more
precipitation of mercury(ll) iodide is observed. The precipitate is
filtered off and the filtrate washed with aqueous 0.1 molar sodium
thiosulfate (10 ml) and a saturated aqueous solution of potassium
iodide (10ml). The organic layer is dried with sodium sulfate, the
solvent is evaporited under reduced pressure (15 torr). and the residue
is punfied by distillation or by column chromatography on silica gel
{sce Table 1) to give compound 1 or 2.

Dedicated to Proj. R. Uson on his 60th birthday.
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This mechanism is essentially the same as those proposed for the
iodofunctionalization of olefins (Lit.2).
We thank onz of the referces for the suggestion of this possibie
mechanism.
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