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Isoprenoid Synthonst via a New 1,2-Dihalogenocyclopropane Synthesis

By WiLLiam E. BArRNETT* and Rarpe F. KOEBEL

(Chemistry Depariment, University of Geovgia, Athens, Georgia 30601)

Summary Isoprenoid synthons having the 1,2-dihalogeno-
cyclopropane structure have been prepared by selective
removal of one bromine atom from dibromocarbene
adducts of 1-halogenoisobutenes.

TaE 1.2-dialkyl-3,3-dimethylcyclopropane ring is a common
structural feature of a wide variety of terpenoids,! but only
a few methods exist for the construction of such a moiety.
Constructions by intramolecular alkylation of a suitably
located 2-halogeno-2-propyl substituent have been reported,
the carbanions employed being derived from a nitrile,? an
ester,? and a vinylogous aldehyde;® and carboxylic acid
derivatives have been synthesized by reactions of ethyl
diazoacetate with isopropylidene compounds.* However,
the most exciting methods reported to date have in common
the insertion of the gem-dimethyl-bearing carbon atom into
the double bond of a suitable cycloalkene or alkene to give,
respectively, molecules of the type (I) and (II). Thus for
electrophilic olefins either 2-diazopropane® or diphenyl-
sulphconium isopropylide® can be used; and for unactivated
olefins the insertion of dibromocarbene” followed by double
displacement of the geminal bromines using lithium di-
methylcopper® accomplishes the transformation. In prin-
ciple, the alternate use of pre-formed cyclopropyl units
might be of value for syntheses of (I) and (II). We report
the ccnstruction of synthons® having the 1,2-dihalogeno-
3,3-dimethylcyclopropane structure (III).

Although many polyhalogenated cyclopropanes have
been reported, syntheses of simple 1,2-dihalogenocyclo-
propanes are rare. In the only known cases,!? the synthesis
was accomplished by halogen addition to cyclopropene.
Although by formal analogy the addition of halogen to the
knowr. 3,3-dimethylcyclopropene® could give the desired
synthons, such addition reactions to alkyl-substituted
cyclopropenes have not been reported and this approach
was not used. Instead a new method for the synthesis of
1,2-dihalogenocyclopropanes was developed. For the con-
struction of (III), the appropriate 1-halogenoisobutene
was treated with tribromomethylphenylmercury? to gen-
eratethe 1,1-dibromo-2-halogeno-3,3-dimethylcyclopropanes
(IV a and b). Selective removal of one bromine atom
with triphenyltin hydride® then gave the desired synthons.

t Sez reference 9.
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Stereospecificity in the reduction was not expected®® and
in practice this was advantageous since both stereoisomers
of (III a and b) were desired. Stereoidentities for (III a)
have not been determined, but the major reduction products
of (IVb) have been identified as cis- and #rans-(II1 b).
The n.m.r. spectrum} of trans-(II1 b) in CCl, showed a 2H
singlet at § 2-93 and a 6H singlet at § 1:32; cis-(IIIb) in
CCl, showed a 2H singlet at § 3:05 and two 3H singlets
atd 1-24and 1-26. From considerations of the stereospecific
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(11b)X=8Br

{1V) a,X=Y=Me,Z=Cl
b,X=Y=Me, Z=Br
¢,X=H, Y=Z=Cl

insertion of dibromocarbene® and of the great selectivity of
tin hydride reducing agents for bromine as opposed to
chlorine,’? it was supposed that the same sequence could be
useful for the stereospecific preparation of 1,2-dichlorocy-
clopropanes; accordingly, cis-1,2-dichloroethylene afforded
pure cis-1,2-dichlorocyclopropane via intermediate tetra-
halide (IVc). The n.m.r. spectrum of (IV c) showed a
singlet at § 3:86 and the H-H coupling constant as deter-
mined from ¥C satellites [J(®C-H) 195-7 c./sec.] was 7-7
c./sec. These are in good agreement with values reported
for other cis-cyclopropyl hydrogens.’®
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N.m.r. spectra were recorded on a Varian HA-100 instrument; chemical shifts are standardized to MeSi = § 0-00.
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