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Abstract. Iodocyclopropanes are versatile synthetic intermediates that have been used to prepare a
variety of alkyl, aryl and acyl substimted cyclopropanes via organometallic reactions. © 1998 Elsevier Science Ltd. All
rights reserved.

iodocyclopropyl lactone 2, which may be prepared in high optical purity by the asymmetric cyclization of allylic
diazoacetate 1 (Scheme 1),2-4 might be readily elaborated by selected organometallic reactions to afford the
corresponding alkyl, aryl, and acyl cyclopropanes. Because the lactone moiety in 2 might not be compatible with
some organometallic reagents, it was first converted into the acetal 3 as a prelude to exploratory reactions.”
Herein, we report exemplary work detailing the utility of iodocyclopropane 3 for the synthesis of a variety of
substituted cyclopropanes.
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No epimeric products were detected by !H NMR analysis of the crude reaction mixtures, indicating that

intermediate cyclopropyl anion was configurationally stable under the reaction conditions.6
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Having established that the iodocyclopropane 3 could be stereoselectively trapped with electrophiles, we
turned our attention to introducing a variety of alkyl and functionalized alkyl substituents on the cyclopropane
ring. However, several initial experiments using traditional alkylation methods were unsuccessful.” For
example, lithiation of 3 by metal-halogen exchange with tert-BuLi as before followed by reaction of the

intermediate cyclopropyllithium reagent with alkylating agents such as methyl iodide and 2-bromopropane vielded
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CH,=CHCH,Br, and CgHsCH;Br) afforded epimeric mixtures (3~10:1) of alkylated proaw;:ts,1 the major of
which resulted from retention of configuration at the reacting center. After some experimentation, we discovered
that a mixed, higher-order cuprate derived from 3 underwent facile and clean alkylation. Thus, the higher-order,
2-thienyl cyanocuprate derived from 3, which was prepared by the method of Lipschutz,!11.12 underwent
stereoselective (295%) reaction with a number of alkyl halides including methyl iodide, allyl bromide and

isopropylbromide to give intermediate lactols, which were converted by Jones oxidation into the corresponding

lactones Sa—c to facilitate isolation and characterization (Scheme 3). It was essential to conduct these alkylations
nnder ricoronslv deosacced conditions to avoid the formation of nroducte reenlting from nvidative counline
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olithit ides to give good yields
e arylated products 6a,b with complete retention of configuration (Scheme 4). Inasmuch as aryl iodides are
readﬂy available, this method lends itself to the incorporation of a wide variety of aryl groups. Aryl groups may

also be introduced onto the cyclopropane via modified Suzuki reactions according to the protocol recently reported
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by Charette, 15 although this tactic for introducing aryl groups is more restricted owing to the limited availahility of
o SJj o r & DLILY
the requisite aryl boronic acids (Scheme 4)
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In summary, we have demonstrated that the iodocyclopropane 2 is a versatile intermediate for the
synthesis of cyclopropanes bearing a wide variety of substituents including stannyl, acyl, aryl, and alkyl groups.
Currently, this methodology is being extended to include other substituted iodocyclopropanes and to the
construction of cyclopropane-containing dipeptide isosteres for incorporation into biologically active unnatural

products. These results will be reported in due course.
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of all new compounds were obtained by distillation, recrystallization, preparative HPI
chromatography and gave satisfactory identification by high resolution mass spectrometry.
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