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We report the first synthetically useful conversion of cyclopropyl 

halides to the corresponding cyclopropyloxy derivatives. The method develop- 

ed utilizes cyclopropyl carbanions, derived from the bromides, as agents 

for nucleophilic attack on the oxygen atom of an appropriate substrate. 

Such reversal of the normal nucleophilic and electrophilic roles of the atoms 

involved obviates the difficilties inherent in the orthodox SW1 and SR2 

reactions of the halide and allows for a net nucleophilic substitution. 

Treatment of cyclopropyl Grignard reagents with benzoyl peroxide or 

t-butyl perbenzoate affords the corresponding cyclopropyl benzoates snd 

;-butyl ethers (l), respectively: 
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A = -C$, t-butyl 

The &-butyl ethers are particularly useful because they are converted in 

high yields to the corresponding acetates by reaction with acetyl bromide, 

acetyl fluoroborate or acetic anhydride/BF 
3 
-etherate. The last reagent is 

convenient to use and provides optimum yields of acetates under mild reaction 

conditions. 

The yields (2) of t-butyl ethers range from 20 to 6~x5 (see T&$m)). 
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Yields Of t-Butyl Ethers* 
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aYields are based on Grignard reagent and, unless 
otherwise indicated, product isolation by dis- 
tillation procedures. 

b 
VPC analysis and isolation. 
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An example of the experimental procedure utilized is the preparation of 

cis- and trans- 2-phenylcyclopropyl t-butyl ether (from the corresponding 

mixed bromides) and subsequent conversion to acetates. To a solution of 

0.13 mole of the Grignard reagent in 200 ml of tetrahydrofursn was added, 

over a lo-min period, 19.4g (0.100 mole) of t-butyl perbenzoate in 20ml 

of tetrahydrofuran. The reaction medium was held at -10 to -5” during the 

addition and then at 0' with stirring for an additional 2 hr. Saturated 

ammonium chloride solution was added to dissolve all salts, the aqueous 

layer extracted with ether and the combined ether phases washed with dilute 

base, dried, and concentrated. Fractional distillation gave &.Og of 

phenylcyclopropane and 11.2g (59) of a- and trans- 2-phenylcyclopropyl 

&-butyl ether. The ether (1.2g) was treated with 3 ml of acetic anhydride 

and 100 u.1 of BF -etherate at room temperature. 
3 

After 2 hr the system was 
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quenched with dilute NaOH. The ether extract afforded l.Og (94) of cis- 

and trans-2-phenycyclopropyl acetate. In a similar manner end in com- 

parable yields, the requisite t-butyl ethers gave cyclopropyl, 2,2,3,3- 

tetrsmethylcyclopropyl and 2,2-dimethylcyclopropyl acetates. 

The reaction of cyclopropyl Grignard reagents with benzoyl peroxide 

affords the cyclopropyl benzoates in low yields (<20$). For this reason 

the preparation of the acetates via the i-butyl ethers is the prefered 

route to tb? esterified cyclopropanols. Cyclopropanols are readily obtained 

from the acetates by reductive cleavage with methyllithium or lithium alumi- 

num hydride (3). The reactions reported here and the availability of 

structurally diverse halocyclopropanes provide an attractive general route 

to cyclopropanols. 

The reactions of cyclopropyl Grignard reagents with benzoyl peroxide 

and i-butyl perbenzoate probably occur by other than a free radical path- 

way. A reasonable cyclic mechanism has been proposed 

tions of other Grignard species with these substrates 

X 

--.- + b C02MgX + ROA 

Mechanistic and stereochemical considerations are 

examined. 
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to give cyclopropyloxy derivatives. 
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