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Cyclization by means of intramolecular electrophilic attack on an alkene or
alkyne is a powerful and general synthetic nethod.1 Its major defieciency is the
difficulty of efficiently trapping the cationic intermediate. We have found
that this cyclization can be assisted by combining it with a borate anion rear-
rangemcnt.z'4

Treatment of 4-tosyloxy-1-butyn05 (1) at -78°% with n-butyllithium, followed
by addition of a trialkylborane at -78°, gives an organoborane intermediate which,
on prompt oxidation by the addition of M NeOAc and 30% H2°2 below -20°, provides
the corresponding cyclopropyl ketone (2) in 55-75% isolated yields. Although our
attempts to characterige directly the organoboron intermediates have not been
successful due to their instability, the mechanistic path shown in Scheme I, in-
volving a 1,2-migration analogous to those proposed for related reactions of al-
kynylborates, accomodates nicely the observed results. As in other migration
reactions of this type, the group R appears to migrate with complete retention of
configuration, as indicated by the exciusive formation of the exo isomer of
cyclopropyl 2-norbornyl ketone (clearly distinguishable from the endo isomer by

3¢ mR.)

If the reaction mixture is allowed to warm to room temperature, a different
product, the alkynyl alcohcl 6, emerges. By controlling the timing and tempera-
ture of oxidation, the ratio of 5 to § can be varied; the total product yleld
remains essentially constant. For the case where R = exo-2-norbornyl, reaction
for about six hours at 25° gives exclusively the alkynyl alcohol. The products
2 and é, once formed, do not interconvert under these conditions. We therefore
conclude that the reaction must involve an unprecedented isomerization of the
presumed borane intermediate 3 to the ring-opened borane i.6 Presumably the
driving force for this unexpected rearrangement is provided by relief of the
strain in 3. Although the homopropargyl alcohols § are of limited synthetic
utility, it should be noted that boranes of type 4 are not readily available by
hydroboration.
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R = ethyl, a-butyl, n-hexyl, ex¢9-2-norbernyl

The rearrangement of 3 to 4 may be viewed as analogous to the lmown rear-
rangement of allylic boranes.7 However, it is not clear whether this rearrange-
ment is cencerted or stepwise. In this comnection, the follewing observatien is
worth noting. When 1-lithio-4-tosyloxy-i-pentyne was reacted with triethyl-
borane, immediate workup gave a 71% yield of trans-2-methylcyclopropyl ethyl ke-
tone. ¥Yhen the oxidation was performed after 28 hours at room temperature, the
enly C, product was 2-methyl-3-hexyn-1-01 (70% yield). None of the isomeric
4-heptyne+2+sl could be detected by PMR. If the rearrangememt occurs by a con-
certed, four~center mechanism, these results imply exclusive formatien of the
intermediate (7) arising frem cis addition to the triple bond, rather than §.
This would accord with a very recently proposed set of cyclisation rnles,8
accerding te which trans addition in this cyclisation should be disfavored.
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