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A recent communication2 by Stork and Cohen describing the synthesis of functionally 

substituted cyclobutanes via cyclieation of anpFopriate epoxynitriles and the application 

of this method to the total synthesis of (t)-grandis (2) prompts this reoort of a re- 

lated nonphotochemical route to cyclobutanes tnat has been successfully developed as part 

of a total synthesis of this same oheromone (2). lhe key step in the synthesis, out- 

lined in Scheme I, involves treatment of ethyl 9-~-chlonxtthy~-5-methyl-4-pent.enoate* 

(f?) with lithium diisopropylamide5 to effect closure of the four-membered ring. A 

thorough study of the optimum conditions for effecting this intramolecular alkylation 

so as to obtain the Z-stereoisomer 2, the one necessary for a stereoselective synthesis 

of (?)-grandisol (2). has been undertaken as well as attempts to epimerize the mixture 

of esters 2 and 2. These results will be reported in a 

in the near future. If the cyclization is effected at Do 

containing a catalytic amount of hexamethylnhosphoramide, 

is 65:Y~.~ 

full naper on this synthesis 

in a tetrahydrofuran solution 

the ratio of esters4 s :i?.!? 

The starting material in the synthesis was the previously reported7 4-chloro-2-but- 

anone (&_), easily prepared via a Friedel-Crafts acylation of ethylene. Subsequent treat- 

ment of ketone 1 with vinylmagnesium chloride affonied tertiary vinyl carbinol & in 
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scheme I 
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75-80$ yield. This alcohol (2), when treated overnight at room temperature with a mix- 

ture of acetic acid-acetic anhydride containing a catalytic amount of R-toluenesulfonic 

8 acid , afforded in 8O$ yield a 2:l mixture 9 of E:Z stereoisomers of the rearranged lo 

alljjlic acetate (1). Saponification of this acetate mixture (2). followed by a Claisen- 

type reaction of the corresponding alcohol mixture (&)9 with triethyl orthoacetate (I), 
10 

proceeded smoothly tc yield the C-chloro ester 6 necessary for the cyclization step. 'lhe 

total synthesis was formally completed by addition of ester mixture 7& and B to excess 

methyllithium to obtain the previously reported l1 alcohol e as the major product, along 

with the corres.ponding E-stereoisomer. 
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