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Strained allenic and acetylenic intermediates generated by treatment of l-halocyclo-
alkenes with strong base have been studied in some detail in recent years.?”® Whether an
allene or alkyne intermediate is formed depends upon the particular ring system involved, the
leaving group, and the base-solvent system employed. Bottini and his co-workers have demon-
strated that treatment of l-bromocyclohexene with potassium t-butoxide in dimethylsul foxide
yields 1-t-butoxycyclohexene through a mixture of allenic (major pathway) and acetylenic

sb,e It has been recently reported® that treatment of 3-bromo-

(minor pathway) intermediates.
bicyclo[3.2.1]oct-2-ene (%—Br) with potassium t-butoxide in dimethylsulfoxide yields exclu-
sively 3-t-butoxybicyclo[3.2.1]oct-2-ene (%—OtBu). An allene was suggested as the sole product
determining intermediate, with the supporting evidence that the reaction of %—Br in the pre-
sence of styrene affords styrene:CgH;; adducts %& and %2. These results prompt us to report

our observations in this and similar systems.
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Treatment of 1-Br with potassium £-butoxide in dimethylsulfoxide for 24-48 hr afforded an
enol-ether in 64% yield, which seemed to be pure by vpc analysis. When subjected to high (ca.

250°) injection port temperatures, the product underwent a retro-ene reaction to yield a
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ketone fraction. Vpc analysis of the retro-ene product revealed two isomeric ketones, which
were identified as és and ER, in a ratio of 93:7.7 This suggests that the observed enol-ether

product is in fact a mixture of 1-0tBu and é—OtBu.
Y
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As a check on these results, and as part of our studies on possible remote cyclopropyl
interactions during the reactions of allylic systems with strong base,® 7-bromotricyclo-
[3.3.1.0%5%Jnon-6-ene8 (E—Br) and 9-bromotetracyclo[4.4.0.02°%.03>7]dec-8-ene8 (g—BrJ were
treated with potassium £-butoxide in dimethylsulfoxide. Stirring for 24-48 hr yielded enol-
ethers in yields of 51% and 53% respectively. The enol ether produced from é—Br was found to

consist of > 97% 5-OtBu, while the enol ether from g—Br was found to consist of > 95% £-0tBu.
n
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In order to probe the mechanism of enol ether formation, after determining that E—OtBu
undergoes no exchange with the solvent under the reaction conditions, %—Br and E-Br were
treated with potassium f-butoxide in perdeuteriodimethylsulfoxide. Nmr analysis of the prod-
uct enol ethers showed that in each case, the olefinic absorption was reduced to 0.15 + 0.1
of that of the undeuteriated product. Nmr analysis of the corresponding ketones obtained from
retro-ene reaction of deuteriated emol ethers indicated that each ketone had incorporated
0.9 + 0.2 deuterium atoms a to the carbonyl. These results strongly support the suggestion
that acetylenic intermediates (for example Z) are the major product determining intermediates
leading to f-butyl enol ether and consequently allenic intermediates (for example g) can only
play a minor role. Furthermore, the additional variation structurally available to substrates
é and 2, that of generation of a dicyclopropylcarbene species (for example 2) via a trishomo-

9

cyclopentadienyl anion,? is not revealed. No cyclopropylcarbene fragmentation products®:10

were uncovered and formation of t-butyl enol ether via a dicyclopropylcarbene intermediate
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(for example 9 -+ 5-OtBu) would be expected to provide the same distribution of deuterium label
Y N

as the allene. The fact that the homoaromatic anion to carbene route is not observed, in con-

trast to the 3-bromobicyclo[3.2.1]octa-2,6-diene case? is consistent with the lack of enhanced

acidity found for hydrocarbons é—H and S-H.e
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The regiospecificity of attack by t-butoxide upon the unsymmetrical acetylenic intermediates
is not surprising, as steric effects appear to be quite important in reactions of this type.lls5¢
The styrene addition products %ﬁ and %R isolated in the trapping experiment of Mohanakrishnan
et al. suggest that an allene intermediate is present, but do not rule out a cycloalkyne cyclo-
addition!? followed by rearrangement under the reaction conditions. In addition, since several
competing pathways are possible for allene and for alkyne, we focus our attention on the product
determining intermediates for Z-butyl enol ether formationm.
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