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Cyclizatlon by mean8 of intremolecular electrophilic attack on en elkene or 
alkyne Is a powerful and general synthetic method.’ Its major defleiency Is the 
difficulty of efficiently trapping the cationic intermediate. We have found 
that thie cyclization ten be aeeieted by combining it with a borate anion reer- 

rangement . 2-4 

Treatment of 4-toeyloxy-1-butyne’ (1) at -78’ with g-butyllithium, followed 
by addition of a trialkylborene at -78’ , give6 en orgenoborane intermediate vhioh, 
on prompt oxidation by the addition of jn_ NeOAc bd 30% H202 belov -20°, provides 
the corresponding cyclopropyl ketone (2) in 55075% isolated yields. Although our 
attempts to characterize directly the organoboron intemediatee have not been 
eucceeeful due to their instability, the mechenietic path shown in ticheme I, ln- 
valving a 1.2~migration enelogous to those proposed for related reactions of el- 
kynylboratee, accomodatee nlcoly the obeerved results. Ae in other migration 
reactions of this type, the group R 8ppeere to migrate with complete retention of 
configuration, az indicated by the excPueive formation of the exe isomer of 
cyclopropyl 2-norbornyl ketone (cleerly distinguishable from the 
‘5c NHR.) 

If the reaction mixture is ellowod to warm to room temperature, a different 
product, the alkynyl elcohol $, emergee. By controlling the timing md tempera- 
ture of oxidation, the ratio of 2 to 0 can be varied; the totel product yield 

remeine eeeentielly conetant. For the caze where R = exe-2-norbornJr1, reaction 
for &bout eix hours at 25’ give6 excluelvely the alkynyl alcohol. The products 
2 and p, once formed, do not interconvert under theee conditions. We therefore 
conclude that the reaction muet involve an unprecedented ieomerization of the 
preened borane intemediate ;r to the ring-opened boraue t.6 Preeumably the 
driving force for this unexpeoted reerrangement ie provided by relief of the 
etraln in 2. Although the homopropargyl alcohols fi are of limited eynthetla 
utility, it should be noted that borenee of type f are not readily available by 
hydroboration. 
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1) g-BuLi, -78' 
Rz ~UCR2CR2OTri 2) R3R R3~o=cCR2cX$T6 

-78' 25' 
> R-c- ACR2CR2-BR2 

R = ethyl, g-butyl, g-heql, m-2-norbornyl 

The roarraugemont of 2 to 4 aw bo viewod m analogous to tho known roar- 
raugaent or dlylio boranee.7 Howover, it ie not clear whether this rearrauge- 
8emt ie cenoorted or stepwire. In thie connection, the follewing observation ie 
worth noting. When 1-lithio-4-tesyloq-1-pentyne wa6 reacted with triathyl- 
borano, immediate workup gave a 71% yield of trans-P-aethylcyclopropyl ethyl ke- 
hone. When the oxidation wae performed after 28 hour8 at room temperature, the 
only C7 pro&at wacl 2-methyl-3-hexyn-l-01 (7096 yield). lone of the ieoaeric 
I-hop-o-2-01 could be drtected by PMR. If the rearrangement occurs by a con- 
carted, four-center noahaiu, these rseult6 imply exclueive formation of the 
intermediate (I) arising from & addition to the triple bond, rather than a. 
This would accord with a very rcoemtly proposed 8et of uyclisation ru1ea,8 
aocording to which trane addition in thie ~clisation should be disfavored. 
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