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Solvolysis reactions of esters of several 2,3 -epoxy-1-propanols (1) have led to formation

of esters of 3-oxetanols (3). l-Oxabicyclobutonium cations (2) probably are intermediates
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la-3a R1 = R2 = CH3, R3 = H, X =Y = 3, 5-dinitrobenzoate
1b-3b R1 = CH3, R2 = R3 = H, X =Y = 3,5-dinitrobenzoate
lc-3¢ Rl = R3 = CH3, R2 = H, X = Y = 3, 5-dinitrobenzoate
1d-3d Rl = R2 = CH3. R3 = H, X = OH, Y = p-toluenesulfonate

in the rearrangements (1). These reactions, under study as a part of a program to delineate
the interaction between an oxirane function and a reaction center, are of synthetic value —
only a few 3 -oxetanols have been prepared previously and those by methods not extensible to
a variety of systems (2).

3-Oxetanyl 3, 5-dinitrobenzoates 3a, 3b (3), and 3¢ (4), products of internal return, were
formed in yields exceeding 80% in solvolyses of 3, 5-dinitrobenzoates la, lb, and lg in 80%
aqueous acetone (5). Free 3-oxetanols were only minor products; acyclic products that might

have resulted from acid-catalyzed cleavage of the oxirane rings were not present in significant
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amounts. p-Toluenesulfonate 3d was isolated in good yield from a reaction of alcohol 1d and
Pp-toluenesulfonyl chloride in pyridine. The nmr spectra provide particularly strong evidence
for the 3-oxetanyl structures assigned to the rearranged products. For example, the spectrum
(hexadeuteroacetone) of 3¢ exhibits absorptions at 6§ 1.14 (d, 3, J =6.5, HCC§3), 1.25 (s, 3,
CH3CC§3), 1.42 (s, 3, C_I;I3CCH3), 4.46 (q, J =6.5, with each linead, J =2, 1, §CCH3),
5.05(d, 1, J =2, HCY), and 9.30(s, 3, aryl H's).

Rearrangements of la and 1b at 100° in 809 aqueous acetone containing 2, 6-lutidine as a

6

buffer have first-order rate constants of 8 x 10 and ~9 x 10—6(6)sec-1, respectively (7). These
rates are nearly as large as the hydrolysis rate (17 x 10—6sec-1) of t-butyl 3, 5-dinitrobenzoate
under the same conditions. It seems certain that the rearrangement of secondary 1b is accele-
rated; if allowance is made for a rate-depressing effect on ionization, probably of 10 or more,
that might be anticipated (8) for the inductive effect of the oxygen, it is possible that even the
rearrangement of tertiary la is modestly accelerated (9).

Acceleration could be due to participation (Scheme 1) by the neighboring oxirane group

during ionization, or to acceleration of ionization (Scheme 2) by a conjugative effect of an oxirane
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ring similar in nature to that exhibited by a cyclopropyl ring (10), or to a combination of these
factors. The observation that the rearrangement rates of tertiary la and secondary 1b are
nearly identical probably is more consistent with neighboring group participation in the rate-

_detefmining step as indicated in Scheme 1 {11). A tertiary:secondary rate ratio of ~103 would

instead be expected if ionization to an unrearranged cation, as shown in Scheme 2a, was the
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rate-determining step, though a smaller ratio would be conceivable if, as shown in Scheme Zb-,
the subsequent cyclization in the tertiary system was comparable in rate to a reversible ioniz-
ation.

It may be significant that solvolysis in collidine of the g-toluenesulfonate ester of 3p-
hydroxy-4B, 5p-epoxycholestane furnished products that must not have formed from a l-oxa-
bicyclobutonium ion intermediate (12). The cis relationship of leaving group and oxirane
oxygen in this compound precludes participation by oxygen during ionization.

Rearrangements during solvolyses of thirane (13) and aziridine (14) analogs of oxirane 1
to form sulfur and nitrogen analogs of 3 have been reported. The rates of these rearrangements
also seem to be accelerated by the three-membered rings.
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