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Abstract: Gem-difluorides 
and each a potential precursor o 

,$ and 8, different only in the location of a methyl substituent 
the same pyramidal carbocation 2, 

carbocation 2 and homotropylium ion g respectively. 
ionize instead to give allylic 

The theoretical prediction that (CH)5 and its congeners may have a pyramidal structure,' has 

been 

that 

amply verified experimentally.L Our interest in this field originated with the observation 

alcohol i ionizes to pyramidal carbocation l.3 Surprisingly, all attempts to prepare the 

methyl analog $ from x lead instead to allylic ion 

to 2 via a cyclobutane ring contraction and that ,$ 

140gR 

2m4 Labeling studies showedthat $ rearranges 

is not an intermediate in the process. 
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In an attempt to further understand the dramatic effect of apical substitution in the re- 

action, it was of interest to prepare a pyramidal carbocation with an electron acceptor (in con- 

trast to a donor) at this position. We report here our attempts to prepare an analog of 2 with 

R=F and fewer methyl substitutents. 

Fluorocarbons t and Q, which result from homo 1,4-endo carbene addition to k,6 are poten- 

tial precursors of pyramidal ion 2. However, upon ionization with SbF5 in FSO2Cl at -95', l and 

7 (R, =H.R2=CHs, 9 

8 (R;CH,.R,=H) 

Q formed two different carbocations, neither of 

peaks in its 
13 

C NMR spectrum, whereas the ions 

11 carbon atoms. 

Fluorocarbon 1 ionized to JJ. The allylic 

which was 2. Symmetric 2 should show only Q, 

obtained from x and 8 each showed peaks for all 

nature of Q was evident from its 
13 

C NMR spectrum 

which showed that the positive charge was located primarily on two carbon atoms (6 218.1, 240.9). 

The structure was confirmed by quenching in MeOH at -78°C to give ketone ,J,$. This ketone had 

spectra consistent with expectation, and its structure was verified by conversion with methyl- 

lithium to triene @, which ionized to ,Z@, in FS03H at -95°C. The symmetry of N was clear from its 

1 
H NMR spectrum, which showed only six signals with the expected chemical shifts.8 

I MeOH 

I6 I5 I4 
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The mechanism for rearrangement of Z, to ,J,J, involves a cyclobutane ring contraction, as in 

the rearrangement of ,$ to 2. A 1,2 bridge shift gives G, which can then undergo a series of 

cyclopropylcarbinyl rearrangements (analogous to the circumambulation observed with 2') to give 

Me 
Since both stabilizing substitutents are at the termini of the allylic system in &3, further 

rearrangement does not occur. 

In contrast with 1, #, ionizes to a species in which the positive charge is more delocalized, 

the most deshielded carbon having a chemical shift of 6 174.6." All of the spectroscopic data 

are consistent with the homotropylium structure ,$Q. In particular, the C8 endo and exo methyl 

protons in @ appear at 6 -0.10 and 2.43 ppm respectively, in good agreement with the 6 values of 

-0.48 and 2.36 ppm observed for the methyl groups in 8,8-dimethylhomotropylium ion. 
11, 12 

18 

The first steps in the mechanism, rearrangement of 8 to x, are analogous to the rearrange- 

ment of l to ,Q. However because of the different relative positions of the F and CH3 in J&l, 

compared with &J,, no energetically favorable path via bridge shifts or circumambulation can lead 

to W, in which both substituents stabilize the positive charge. Consequently bridge cleavage 

now becomes a competitive possibility, leading to a. It is possible that the rearrangement of 

$Q to a is direct, without the intervention of ,jj, since only one ion (,Q, and not its isomer in 

which the methyl and fluorine positions are interchanged) is seen. . 

The results with 1 and ,Q not only demonstrate dramatically how a single methyl substituent 

can affect the ionization path, but further show that in this ring system, substitution on the 

potential apical carbon favors other types of rearrangement over pyramidal carbocation formation. 

The reason is probably because compared with a hydrogen, a methyl group or a fluorine atom 

(through back bonding) lessen the demand for the cyclopropyl participation which is necessary for 

pyramidal cation formation. 
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