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Of the many reactions available for stereoselective synthesis of trisubstituted
olefins,l the Julia-Johnson rearrangement of cyclopropylcarbinolsz’3 offers the
advantages of widespread applicability and fairly high stereoselectivity to a unigue
degree. Unfortunately, however, a structural consequence of the sequence is the forma-
tion of a terminally functionalized homoallylic system; therefore, it is generally
unsuited for the synthesis of 2- or 3-methyl-2-alken-l-ols (the chain terminal unit of
an isoprene). Herein we disclose a novel adaptation of the Julia-Johnson olefin
synthesis, which has afforded both allylic alcohols of the type 2 and & in good yields
and with exceedingly high stereoselectivity.
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The oxirane 1,5‘6 on treatment with 48% hydrobromic acid at 0° for 1 hr,2 was
converted into the acid sensitive3 (E)-5-bromo-2-methyl-2-penten-1-ol (2a), with >96%
stereoselectivity in 90% crude yield (81% after tlc purification). The nmr spectrum
at 100 MHz was consistent with this structure,  showing in particular a ore proton
triplet at 5.37 (olefinic), a two proton singlet at 3.91 (==C-CH20), a three proton
singlet at 1.64 (==C—CH3), and only minor absorptions (< 4%) at 4.02 and 1.78 ppm
each corresponding to the geometrically isomeric olefin of (2) stereochemistry.L+ The
structure of 2a was further confirmed by oxidation with manganese dioxide to the
corresponding aldehyde whose nmr exhibited the absorption at 9.29 ppm characteristic
for (E)-2-methyl-2-alkenal; lit:8a’80 (E) 9.3; (Z) 9.9 ppm. Alternatively, and even
more efficiently, the oxirane 1 was transformed into the (E) iodide 207 by the action

of sodium iodide in acetic acid-propionic acid-sodium acetatelo at -18° for 30 min
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and 25° for 1 hr.

The similar treatment of the isomeric oxirane 310 with 48% hydrobromic acid or

sodium iodide in acetic acid buffer produced none of the desired product. However, the

synthesis of (E)-5-bromo-3-methyl-2-penten-l-ol (4)12 from 3 was effected on treatment

with anhydrous zinc bromide in ether at 0° for 2 hr3 (73% yield after tlc purification).

The stereochemistry of 4 is clearly indicated by analysis13 of the 100 MHz nmr spectrum7
which reveals peaks at 5.42 (t, 1H), 4.05 (d, 2H), and 1.69 (s, 3H) accompanied with
very small peak at 1.79 ppm { <%%: (Z) isomer).

basis of a concerted process via the transition state 5.

The rigorous stereoselectivity of this novel reactionl[+ can be rationalized on the
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The scope and stereo-

chemistry of the reaction will be detailed in a separate paper.
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was reported in the reaction of butylcyclopropylmethylcarbinol in HBr.3



