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General methods of sarbocyclic ring synthesis have been the subject
of considerable study.(l) The advent of aarbene(?) ana reiatea(3)
syntheses of three-membered rings has focused recent attention in this
area on the utilization of these intermediates to expand rings by one-
carbon units. None of the three-membered ring expansion methods thus
far developed could be considered as being of general synthetic utility
due to competing slde reactions, ) difficulty in preparation of starting
materials, (5) or inherent limitations in their chemistry, (6)

We now report & new method of three-membeired ring opening and one-
carbon, ring enlargement, The procedure employs mild conditions, proceeds
in a predictsble mamner, and as far as it has been investigated is not
subject to the above-mentioned limitetions, Bcheme I exemplifies the
method with the examples we have stud;.ed.

Readily available ketones were easily converted to the enol esters
(1) by the method of Hegemeyer and Eull.(T) Previous resctions of dichloro-
carbene with enol esters have been rather discouraging. ®) However, we
were able to obtain ylelds of 25 to 50% in the present instances without
attempts of optimization. (s) The acetoxy-gem-dichlorocyclopropenes, II,
on treatment with a slight excess of lithium aluminum hydride in ether at
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room temperature readily gave the ring expanded Q-haloalkenyl carbinols, IV,
in good ylelds,

The carbinols IV were free of contaminants and side products es evidenced
by GIC, Simple distillation at reduced pressure in each case gave the
analytically pure product. The infrared and NMR spectra were consistent
with all assigned structures., Unsaturation and hydroxyl absorptions occurred
et 1630~T0 and 3400-3570 em™L, respectively, in the infrared spectra of the
neat liquids,

The NMR spectrum of IVa ylelded unequivocal proof of its structure.

At 60 Mc in cey, {(IMS) the following ebsorptions were in evidence: CH3, a
doublet st 1.34§ (J = 6.6 eps); E'L, a quadruplet at 4,335 (J = 6.6 ops);
HI, a doublet at 5.508 (J = 1.3 ops); Hn, a doublet at 5,235 (J = 1.3 eps);
and O-H, a broad absorption centered at 4,158, All absorptions integrated
for the correct number of protons,

The ¥MR spectra of the remaining four compounds, IVb-e, were cbserved
at 100 Me of CCl, (™MS) solutions. The spectra of IVb and IVe were straight-
forward with the following respective absorptions: EI, triplets at 5,808
(J = 4,0 cps) and 5,905 (J = 6.6 cps); HII, triplets at 4,018 (J = 4,0 eps)
and 4,278 (J = 4.8 cpe); (Cﬂz)n, complexes at 1.4-2,2 and 1.4-2,35; OH, sharp
singlets at 4,22 and 4,185, Although, the spectra of IVd and IVe were con-
sistent with the assigned structures, they were complicated by the presence
of both the cis and trans isomers and could not be comveniently rresented in
detail here,

The intricacies of this reaction were not studied., However, it seemed
that the mechanism could readily be explained by describing a path through

the transient anion T or some complexed equivalent. The other proposed
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intermediate II] was not isolated since partial reduction experiments
Yyielded mixtures containing only II and IV. It was therefore concluded
that 1f ITI had existed, it must have reacted with lithium aluminum
hydride at a much faster rate than the corresponding II.
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