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It is now well recognized that aluminum is an excellent oxygeoophile, and as such, a host of useful 

synthetic methods have been developed which exploit this property .l However, a simple SN2 reaction of 

orgaooaluminum reagent with organic halide has never been developed to any great extent, sincewurtz 

coupling by aluminum reagent generates a now aluminum halide bond at the expense of an alumiunm- 

carbon bond and so produces.an even stronger Lewis acid than the initial organoaluminum reactant. 2 
Such 

autocatiytic effect may lead to the irreproducibizity of the reaction. For circumventing such difficulties 

we developed a promising new reaction to effect allyl-nonallyl coupling. 3 

Ixlring an investigation into the chemistry of an ally1 phosphate ester hetemlysis by orgaooaluminum 

reagents, 4 we have developed an exceptionally1 mild procedure for carbon-carbon bond formation which 

proceeds without using the labile allylic halide. 

A solution of geranyl acetate (1.0 equiv) in dry hexane was cooledto -78”under an argon atomosphere, 

and triisobutylalumimm (4.0 equiv, ~a. 1 &j solution in hcxane) was added slowly. The resulting clear 

solution was stirred for 12 hr at -78” and 1 hr at 0” to complete the alkylation. 5 The addition of 1 E 

hydrochloric acid, washing with water, and concentration under reduced pressure afforded 2,6,10-M- 

methyl-Z-(g)-6-undecadiene w in 66% yield after Frification by simple column chromatography (silica 

ge 1, hexane). The gas chmmatographic analysis showed that the product consisted 97% of Ia.tre E-isomer I._ 

and only 3% of the regio- isomer. 6 The generality of the reaction between trialkylaluminum reagents 

and hydmxyl derivatives is apparent from the results summarized in Table 1. Thus, the coupling reaction 

proceeds smoothly with acetate, formate, carbonate esters by trialkylaluminnm reagents, but it was 

ascertained that the alkylation was not promoted efficiently with tetrahydmpyranyl ether except by tri- 

methylaiuminum reagent. 
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Table 1. Alkylation of Geranyl Esters and Ether. 

OR’ R3Al Reaction Conditions Produota 

(‘6, hr) Yield (%)’ Isomeric ratio (a/~)~ 

OAc Me3Al -78,0.5; 0, 12 74 92:8 

OAo Et3Al 0, 0.5 75 70:30 

OAc i-Bu3Al -78,12; 0,l 66 97:3 

OCHO Me3Al -78,0.5;0, 1 54 97:3 

OCHO Et3Al 0, 0.5 75 80:20 

OCHO i-BugAl 6, I 76 96:4 

OCOOEt Me3Al -78, 0.5; 0, 1 86 94:6 

OCOOEt Et3Al 6, I 69 85:15 

OCOOEt i-BugAl -78, 12; 0, 1 73 97:3 

OTHP Me3Al -78, 0.5; 0,l; 20, 12 80 96:4 

OTHP Et3Al 65, 12 10 94:6 

OTHP i-BugAl 25, 12 <3 

aProduots have been adequately characterized by analytical and spectral data. b Determined by glpc 

analysi .9 . 
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