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Perusal of the current chemical literature reveals an expanding
interest in the stereoselective synthesis of trisubstituted ethylenic compounds
Such interests are easily grasped since stereochemically pure olefins are often
found in various natural products such as hormones, sex attractants, terpenes
and marine products.

We now report a new rearrangement of the bromocyclopropylcarbinol 2
leading to the formation of the stereochemically pure E-isomer of bromohomo-
allylic derivatives 6 or 7. These compounds might be valuable intermediates
in synthesis of trisubstituted olefins of non ambiguous stereochemistry.

Gem—dibromocyclopropylcarbinol2 1 is obtained in gcod yield by Jdibiro-
mocarbene addition to the appropriate allylic alcohol (phase transfer method)%
Subsequent reduction by Zn/AcOH4 is remarkably stereoselective resulting in
a predominance of the cis-bromine substituted product 2 (overall yield 90 %).
Stereochemistry of 2 and 3 is confirmed by oxidation (Jones reagent,
quantitatively) to known bromocyclopropylketones 4 and 5 ~.
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In solvolysis reactions bromine is a deactivating substituent. This
is clearly illustrated by the acid catalysed isomerisation of (l-methylcyclo-
propyl)-methylcarbinol (HC104, 1M, room temp., 15 min.) which yields cyclo-
butanol 6 whereas a similar treatment of 2 results in no reaction even after
several days.
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Isomerisation is observed when 2 is reacted with TFA (room temp. 1 min,
quantitative yield). After saponification only E-l-bromo-2-methyl-l-penten-4
ol 6 is isolated 7. A similar result is observed using H3PO4 (d=1.7, 100°C,

30 min.).
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In contrast, treatment of 2 with HBr 48 % (100°C, 15 min., 70-80 %)
results in a mixture of 7, 8 and 9 (bromide 7 is isolated pure by gas chro-

matography) .
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Each of these bromides yields the homoallylic alcohol 6 after hydroly
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sis (pure water, 100°C, 4 hr.)
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Alcohol 6 is the main product of the tosylate 10 hydrolysis (pure
water, buffer CaCO 100°C, 4 hr, 80 %, crude product).
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It has been long established that the cyclopropyl group acts as a

carbonium ion stabilising group and induces carbon scrambling between the
ring and exocyclic atoms-s.
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In spite of the complexity of solvolysis reactions, the main (or only)
product of isomerisation of the bromide 2 is a homoallylcarbinyl derivative
which is exclusively the E-isomer. A similar result was observed by Schleyer
et al. with deuterium labeled cyclopropylcarbinyl mesylates 9. If one
assumes that cyclopropylcarbinyl ions have a bisected conformation and a
finite barrier to rotation about the 1-1' bond, we may propose the following

scheme.
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The observed stereochemistry for 6 and 7 excludes an inversion of
configuration for each step as the transformation 11——%12—»13 is acomplish-
ed with retention of configuration. If the process with inversion of
configuration 1le——e12—p14 occurred, the Z-isomer would be formed.

This stereoselective synthesis of bromohomoallylic alcohol is an
alternative to the Julia-Johnson synthesis 1d since different homoallylic
alcohols of definite stereochemistry may be obtained by the reaction of 6
with an alkylcuprate 10.
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