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Mercury(IT) Chloride-lodine: A Useful Reagent for the
Direct and Regiospecific Synthesis of a-lodocarbonyl
Compounds

Jos¢ BARLUENGA®, José M. MARTINEZ-GALLO, Carmen NAJERA,
Miguel Yus

Departamento de Quimica Organica, Facultad de Quimica, Univer-
sidad de Oviedo, Oviedo, Spain

a-Todoaldehydes and a-iodoketones are obtained by direct iodination of the
corresponding carbonyl compounds with mercury(Il) chloride-iodine in a
regiospecific manner.

Most of the methods to prepare a-iodocarbonyl compounds
use enol derivatives' ™* or a-bromoketones® as starting
materials. The same a-iodo derivatives can also be obtained
from olefins by direct oxidation-iodination®. Only one
method for the direct iodination of ketones has been
described” using the system copper(Il) acetate/iodine and
affording the corresponding mixture of regioisomers in the
case of unsymmetric ketones.

In connection with our studies on the utilization of
mercury(I1) salts-halogen as reagents for the stereoselective
bromo- and iodo-functionalization of olefins® we have found
that mercury(I!) chloride-iodine is an appropriate system for
the direct and regiospecific preparation of a-iodocarbonyl
compounds.
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The reaction of aidchydes and ketones 1 with mercury(Il)
chloride and iodine in dichloromethane at room temperature
affords the corresponding a-iododerivatives 2 (Table).
The reaction takes place under acidic conditions due to the in
situ formation of hydrogen chloride. The initial iodination
agent seems to be (HglCl,) ™ [, while (Hgl,Cl)~ [" may act
in a further stage because the reaction is carried out using a
-2 molar ratio of mercury(II) chloride : iodine. In both cases
the electrophilic species is 1"
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In the case of unsymmetrical ketones such as 1a, h only the
more substituted position is iodinated. When cyclic ketones
such as cyclopentanonc and cyclohexanone are treated in the
same conditions as above only the corresponding -
chloroketones 3 are obtained®. We cannot find any reason to
explain this result.
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0 0
(’J} CHCly it a Uﬁ
N Hcl, + 21, —2e 2 Y + Hgl

{CHy )y quant. {CH, ),
3a.b
n 3 Yield [%] Reaction time
2 a 100 th
3 b 100 30 min

This process constitutes a new, easy synthetic method for
the iodination of aldehydes and ketones under mild con-
ditions. The reaction of unsymmetrical ketones is regio-
specific and avoids the use of enol derivatives.

z-lodination of Carbonyl Compounds; General Procedure:

7o a solution of the carbonyl compound 1 (5§ mmol) and mercury(I)
chloride (0.68 g, 2.5 mmol) in dichloromethane (10 mi) is added
iodine (1.27 g, 5 mmol). The mixture is stirred (see Table) till no more
precipitation of mercury(1l) iodide is observed, after which the
precipitate is filtered off. The filtrate is washed with 0.1 normal
aqueous sodium thiosulfate (10 ml) and saturated potassium iodide
solutions (10 ml). The organic layer is dried with sodium sulfate,
evaporated and distilled to give the corresponding z-iodocarbonyl
compound 2.

Received: October 26, 1985
(Revised form: January 30, 1986)

' Rubottom, G.M., Mott, R.C. J. Org. Chem. 1979, 44, 1731.

* Cambie, R.C., Hayward, R.C., Jurlina, J.L., Rutledge, P.S.,

Woodgate, P.D. J. Chem. Soc. Perkin Trans. 1 1978, 126.

Dijerassi, C., Grossman, C.J., Thomas, G.H. J. Am. Chem. Soc.

1955, 77, 3826.

4 Dijerassi, C., Lenk, C.T. J. Am. Chem. Soc. 1953, 75, 3493,

Rosenkranz, G., Mancera, O., Gatica, J., Djerassi, C. J. Am.

“hem. Soc. 1950, 72, 4077.

Cardillo, G., Shimizu, M. J. Org. Chem. 1977, 42, 4268.

Horiuchi, C.A., Satoh, J.Y. Synthesis 1981, 312.

Barluenga. J., Martinez-Gallo, J.M., Nijera, C., Yus, M. J.

Chem. Soc. Chem. Commun. 1985, 1422.

Compounds 3 have been fully characterized by comparision with

authentic samples.

% Borzoo, M., Ezatollah, K. J. Org. Chem. 1977, 42, 3527.

" Yalpani, M., Modarai, B., Khoshdel, E. J. Org. Magn. Reson.
1979, 12, 254.

12 Torii, S., Inokuchi, T, Misima, S., Kobayashi, T. J. Org. Chem.
1980, 45, 2731.

13 Beilstein 7, 111, 989.

1% Cambie, R.C., Hayward, R.C., Lindsay, B.G., Phan, A.1.T,
Rutledge, P.S., Woodgate, P.D. J. Chem. Soc. Perkin Trans. 1
1976. 1961.

®x o wn w

=



