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ISOMERIZATION OF EPOXIDES TO ALLYLIC ALCOHOLS
USING METHYLMAGNESIUM N-CYCLOHEXYLISOPROPYLAMIDE
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Summary: The scope of methylmagnesium N-cyclohexylisopropylamide promoted isomerizations
of epoxides to allylic alcohols 1s described.

The isomerization of epoxides to allylic alcohols (eq. 1) is a common and
preparatively useful functional group interchangel. In recent years, refinements in
both selectivity and regiochemical control have been achieved by exploiting stromng,
non-nucleophilic bases that incorporate cations with a high affinity for the oxirane
oxygenz. However, attempts in these laboratories to transform a sensitive,
polyfuncticnal epoxide to the corresponding allylic alcohol using available methods
resulted in low yields or refractory mixtures. Motivated by the initial observations
of Corey et al.3, we investigated various magnesium amides as an alternative and
report herein the applicationh of methylmagnesium N-cyclohexylisopropylamide (MMA)

for the isomerization of epoxides to allvlic alcohols.
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MMA is prepared by adding n-butyllithium (1 equiv) to a 0°C solution of
N-cyulohexylisopropylamine in anhydrous toluene (0.85 M). After 15 min, methyl-
magnesium bromide (1 equiv, 3 M in Etzo) is introduced dropwise., Stirring is continued
for another 30-45 min during which time a white precipitate develops. Although the
nature of the reagent and its state of aggregation are unknown, the formation of allylic
alcoholes from epuvider is assumed to proceed by a B-elimination pathway in analogy with
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The epoxide in toluene is added to a 3-4 fold excess of MMA (final MMA concentration
0.55 M) at 0°C and the mixture maintained under the conditions summarized in the Table.
Proton abstraction from a methyl group is greatly preferred over that from a methylene in
acyclic2b (entry 1) and cyclic (entry 2) systems. However, in some cases like a
1,1-disubstituted epoxide (entry 3) and a simple cyclic epoxide (entry 5), nucleophilic
addition of methyl from MMA is the major result. In contrast, the more sterically biased
pyranoside =7 in entry 4 isomerizes exclusively to allylic alcohol. It is noteworthy
that, unlike lithium amidess, MMA converts 5,6-epoxycyclooctene (entry 6) to
2,5-cyclooctadien-1~0l without significant ketone or conjugate diene formation. Exposure
of 14,15-epoxyeicosatrienoic acid (entry 7) to MMA affords 15-hydroxyeicosatetraenoic acid
(HETE). The yield of 15-HETE decreases dramatically if THF or toluene/HMPA (2:1) is the

9,10

solvent Abstraction of an allylic proton in a related bis-epoxide (entry 8) also

leads to a conjugated E,Z—dienol.

The epoxide of oleic acid displays intermediate reactivity with respect to isomeriza-
tion or nucleophilic addition. Treatment with MMA furnishes approximately equal amounts
of allylic alcohol and methyl addition product (entry 9). The ethylmagnesium and
isopropylmagnesium analogues of MMA behave similarly. On the other hand, phenylmagnesium
N-cyclohexylisopropylamide gives rise to only allylic alcohol, albiet in low yield
(v 207).
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