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INTR~~ECULAR ~POXIDATION WITH THE H~5*/5R~O ESTER SYSTEM 

J. Rebek, Jr.* and K. McCready 
Department of Chemistry, University of Pittsburgh, Pittsburgh, Penna. 15260 

SIJMFlARY: Intramolecular epoxidation is shown to occur when trimethyl ortho oleate is treated 
with H202. 

We recently reported1 that the action of HZ02 on ortho esters generates intermediates capable 

of olefin epoxidation (eq. 1). When the ortho ester2 of oleic acid ,$ is treated with H252 in 

rapidly-stirred CH2C12, a 40% yield of the epoxide ,2 can be obtained. On the examination of 

molecular models it appeared to us that this reaction could proceed in either inter- or intra- 

molecular fashion. Since the latter type of epoxidation is exceedingly rare3, we undertook compe- 

tition studies as a means of distinction. 

+ H202 + g + 

R 

+ 2 EtOH + EtOAc 

A number of epoxidizing agents failed to show selectivity between methyl oleate and its amide 

,$ in competition experiments, However, when equimolar amounts of ,& and 2 in THF were treated 

with H 5 2 2, 2 was the major product. Moreover, successive dilution with THF resulted in a greater 

disparity in the epoxide products.^l (Table}. 
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A plot of the epoxide ratio vs. l/[J] gives a slope of 7 M. - - Since the competition experi- 

ments indicate k % k' 
2" 2' 

this figure indicates that only at concentrations > 7 M will the inter- - 
molecular component compete favorably with intramolecular one (Scheme). Thus it may be concluded 

that the epoxidation under the present 

reaction. 

conditions occurs predominately by an intramolecular 

The intermediate, presumably 2 in the case at hand, has only seven connective atoms between 

the hydroperoxy and olefin functions. Whether intramolecular epoxidation can be accommodated 

with fewer connective atoms remains to be established.' 
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