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Abstract: Methyl diazoacetate reacted with the ketene acetal I in the 
presence of dirhodiun tetraacetate yielding the metastable cyclopropanone 
ketal ester II, which was converted to the primary and tertiary cyclopropyl 
carbinols III and IV by treatment with lithium aluminum hydride and methyl 
lithium, respectively. Diazoacetonitrile yielded a stable crystalline 
cyclopropanone ketal nitrile X following reaction with the ketene acetal I. 

Cyclopropanonel hydrate esters are unknown because the copper-catalyzed reaction 

between ketene diethylacetal and ethyl diazoacetate does not yield a cyclopropane 

adduct. Instead, the ring-opened ketene acetal ester is formed (Scheme 1).2*3 This 

(not uninteresting) rearrangement has stymied efforts to explore and capitalize upon 

the unusual synthetic potential expected of protected cyclopropanone hydrate esters. 
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If, instead of the open ketal, one uses the cyclic ketene acetal I,4 a number of 

possibilities can be realized. Thus, treatment of I with methyl diazoacetate in the 

presence of dirhodium tetraacetate5 yielded the cyclopropyl ester II. The ester II 

‘)=CH2 + N2CHCOOMe Rh7’0Ac’4 + 
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is somewhat unstable with a half-life less than 24 hours at room temperature. It can 

be stored at -15'C and it can be chromatographed to a homogeneous state for spectral 

characterization6 in 67% yield. In situ reduction with lithium aluminum hydride and -v 

reaction with methyl lithium 

Carbinol III was acetylated 

cyclopropanone hydrate VI. 

led to the cyclopropyl carbinols III (50%) and IV (53%). 

(100%) and hydrogenolyzed (93%) to the acetoxymethyl- 

OH 
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An analogous reaction was attempted using diazoacetone in place of the diazo- 

ester. Only indirect evidence could be adduced for the intermediacy of the cyclopro- 

pyl ketone VII. The ketone VII could not be detected spectroscopically and attempts 

to trap it by reaction with methyllithium failed to yield carbinol IV. The ketone 

VII appears to be too reactive to be isolated; it probably rearranges through the 

dipolar intermediate VIII. In one reaction, we isolated a small amount (11%) of a 
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+ N,CHCOCH3 + 

substance tentatively FdentiEied as the cyclic enol ether IX. 

In contrast to diazoacetone, diazoacetonitrile reacted with I yielding (64%) a 

stable white crystalline adduct X.7 The latter was reduced (98%) to the amine XI 

with LiAlH4. The amine XI decomposed in air and was best stabilized as the acetamide 

XII. 
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Ring-opening leading to VIII appears to be a reversible reaction in which the 

carbonyl group act as an irreversible trap. The linear configuration of the nitrile 

group precludes such internal trapping,8 and, as a consequence, the nitrile X is a 

stable substance. 

In summary:_ a new set of functionalized, protected cyclopropanone hydrates has 

been synthesized. 
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