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Abrtmck: Allsnyl soolates gmerated fmm 1,6 additions of orgawcqper reageats to 3-e~bynyl-2cyclc&er~mea 
act as ambide& a,~-nucleophiles. The y:ar ratio of pmducts is a function of carbon hybridization, steric 
environmeat, and cycldkeaone ring size; typically, y-products predominate. 

The ambiht Nahum of dienolate nucleophilea has made them attractive targets for research and exploitation in organic 

chemistry.l Typically, conjugated dienolates and their analogs undergo selective a-alkylation under kinetic co&ok2 0-silylation 

of such dienolatea to give silyl dieool ethers provides two-step aozess to regioaelective y-alkylation? General access to direct, 

regioselective Q- or y-alkylotion of dienolates by control of mtion conditions remains a problem in organic synthesis.’ For this 

reason, the exteasion of the 1.4 addition-eaolde trapping strategy of use in total synthesi2 to dimolate intermediates m 

from I,6 addition reactions of dienona, and dieocates has remained relatively une~ploited.6 

Receotly. we reported” tbat enynones I undergo facile, high-yield 1.6 addition reactions of various nucleophiles to provide 

allenyl eoolate intermediates, 2 (Eq 1). These intermediates are ambiphiles, reacting as electrophilea with selected nucleophiles to 

give dianionic intermediates 3,% and reacting as nucleophiles with appropriate’ el~trophiles to give ticts such as dieool triflates 

4. We report here our preliminary studies of the nucleophilic behavior of ambiphiles 2.7c 
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While it was expected that reaction of these intermediates with C-Active electmphilea would give normal a-alkylation, 

deuterium Iabelling shuliee of enynone la indicated nearly exclusive y-nucleophilicity (Eq. 2).h The decisive role of the 

sp-hybridizd 7 carbon in relative 1ocaliEstion of dienolate negative charge via contribution of resoarnce stNchue 5 becan&? clear 

when compared to the nsults from analogous dienone 6. which underwent nearly exclusive u-protonation (Eq 3). 

Regioselectivity during attack of electrophiles was found to be a function of electrophile, in addition to inherent relative 
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y carbon by stereoelectronic control factors and the y:u alkylatioa ratio observed is large. Allenyl molate Zb srising from 1,6 

addition of cyanodimethylcopperdilithium to 3-ethynybZ-methyl-2-cyclohexatone. on the other hand, may provide a mixed 

hybridixation state dienolate with a leas planar system of conjugated atoms (dihedral angle Cp = 162’). In such a case charge is 

more delccalized, causing the relative charge densities at the a and 7 carbons to be more similar. Stereoelectmnic control factors 

now bias attack of the electrophile at the y carbon leas, and as a consequence, the observed y:a alkylation ratio is smaller. 

In summary, ambipbilic allenyl enolates 2 generated from 1,6 addition of organocopper reagents exhibit 

pronouncedyaucleophilicity. The ratio of y:a adducts is a function of inherent nucleophilic differences between the sp-hybridixed 

y and .$-hybrid&d o carbons of 2, and differential steric hinderance to attack of electrophiles. Superbqosed upon these factors 

is the effect of ring size, which msy inhibit charge delocaliution by reducing planarity of the conjugated dilate system. Clearly, 

it should be possible to bias these nllenyl enolates to react as exclusive a nucleophiles through proper selection of a small, 

electron-withdrawing a-substitueot; these efforts are underway and will be reported in due course. 
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