RING CONTRACTION IN THE REACTION OF CYCLIC OLEFINS WITH
IODINE(III)-CONTAINING REAGENTS
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Although the reactions of cycloolefins, proceeding with a reduction in ring size, hold
great importance in organic synthesis [1-3], the range of reagents for this purpose has
been limited to thallium(III) salt [1-3]. In a continuation of our studies on the reaction
of trivalent iodine with olefins [4], we found that such a conversion may be achieved by
the action of available and nontoxic reagents (I)-(III). Thus, phenyl iodosulfate (I) [4]
or the complex of iodobenzene with boron trifluoride etherate (II) [4] react with cyclo-
hexane in CH,Cl, at —10 to —15°C over 10-15 min to give cyclopentylaldehyde (IV) as
the major product as indicated by PMR spectroscopy. Aldehyde (IV) was isolated as its 2,4-
dinitrophenylhydrazone in 20 and 607, respectively.
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The reaction of 2,3-dihydropyran with sulfate (I) leads to tar formation, but the use
of (III) at about 20°C gives only 2-formyltetrahydrofuran (V) as indicated by PMR spectro-
scopy. Thus use of reagent (II) in CH,Cl, at —20°C gave (V) in 367 yield isolated as its
2,4~-dinitrophenylhydrazone. Acyclic olefins undergo analogous reactions. Thus, the reaction
of cis-stilbene with reagent (II) in CH,Cl, at —10°C gives diphenylacetaldehyde in 807 yield.

Thus, in contrast to other electrophilic trivalent iodine compounds [4], the addition
of (I)-(III) to cycloolefins proceeds with ring contraction and the formation of aldehydes.
This reaction may find use as a convenient method for the interconversion of rings.
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