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Figure 1. Values of Jgr (circles, left-hand ordinate) for compounds 1-4
and Jur (squares, right-hand ordinate) for H-5, H-12, and H-11 in
compounds 7-9, respectively, plotted against #, where »n is the number
of bonds along the shortest pathway through the molecular framework
that connects the two fluorines in 1-4 or that connects the fluorine and
the carbon bearing the coupled hydrogen in 7-9. The number of con-
necting bonds # is used here merely as an index of structural type in
these polynuclear systems; coupling through these bonds is considered
negligible in magnitude for all cases except 1 and 7, in which small
through-bond contributions to the observed coupling cannot be ruled
out.

directly, since those interactions presumably would be opti-
mized in 7 just as the FF interactions are evidently opti-
mized in 2, but rather are those between F and the carbon
to which the H is attached.!® Thus, we conclude that the
large value of JyuF for the benzo[c]phenanthrene 8 results
from an especially favorable spatial relationship between
F-1 and C-12 in 8, analogous to the especially favorable
spatial relationship between F-4 and F-5 that gives rise to
the large value of Jrf in the phenanthrene 2.
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Flash Pyrolysis of
a~(p-Tolylsulfonyl)phenyldiazomethane. Carbene
Formation by Loss of Sulfur Dioxide!

Sir:

This communication is prompted by our discovery of the
apparent expulsion of sulfur dioxide from a sulfene. Such
extrusion reactions were postulated over 60 years ago,? but
no example has withstood close attention. As remarked in a
recent cogent review,? loss of sulfur dioxide from a sufene is
“conspicuously absent™, and all earlier attempts to use ex-
ternal addition reactions to trap the carbene so formed have
failed.24-® The Wolff-like rearrangement of sulfonyl car-
benes to give sulfenes is known? and our interest in carbene
chemistry and the use of gas-phase reactions of carbenes? in
synthesis led us to examine the flash pyrolysis of a-(p-tolyl-
sulfonyl)phenyldiazomethane (1).°

It was our thought that a carbene might be trapped more
successfully by an internal reaction rather than an external
addition, and we further hoped that the two benzene rings
would render the fragmentation substantially less endother-
mic than the 55-60 kcal/mol estimated for the cleavage of

Communications to the Editor



4772
sulfene itself.* Our choice for a target intermediate was p-

tolylphenylcarbene (4) (Scheme I) and thus the diazo com-
pound 1 was indicated as the starting material.

@so

Scheme |
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O

o/ /
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At 350-600° p-tolyl phenyl ketone (5, 13-15%) and 2-
methylfluorene (6, 3-5%) appeared as the only two nonvol-
atile monomeric compounds of the pyrolysis of 1.10 Sub-
stantial amounts of polymer and a gas (ca. 10%) were re-
covered as well. Infrared analysis of the gas showed it to
consist mainly of sulfur dioxide. These results are quite con-
sistent with loss of nitrogen from 1 to give p-tolylsulfonyl-
phenylcarbene 2 followed by rearrangement to the sulfene
3. Sulfenes are known to lose sulfur monoxide to give the
residual carbonyl compound,®!! and this appears to be the
major observable route followed by 3. The presence of 2-
methylfluorene reveals that p-tolylphenylcarbene must
have been present as well. Fluorenes are the ultimate prod-
ucts of gas-phase rearrangements of diphenylcarbenes, and
the methyl group serves as a further label, ensuring that the
“migration” to the 2-position required by the carbene-to-
carbene process does take place.!2!3

©)

2,

An alternative mechanism involves fragmentation of 2 to
an aryl radical and a carbyne. Were these two reactive
species to recombine, p-tolylphenylcarbene would result.
However, the gas phase should not be conducive to facile re-
combination, and we would expect to find other products if
such a fragmentation were taking place. We are not certain
what to expect of phenylcarbyne, but we are unable to de-
tect the product of dimerization, tolan. The aryl radical
should appear as toluene and bitolyl, and we can find nei-
ther. We could detect substantially less than 1% of these
three compounds. In other gas-phase carbene reactions pro-
ceedir}Ag through aryl radicals, biaryls are found in 10-20%
yield.

Data bearing on the lifetime of the sulfene, possibilities
of trapping with external agents, and the effect of substitu-
ents on the ease of cleavage of the carbon-to-sulfur double
bond await further experiments.
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Stereochemistry of Ketone Insertion and Enol Salt
Formation at Alkyl Carbon-Aluminum Bonds!
Sir:

Much attention has been given to the reactions of ketones
with aluminum alkyls, with the hope of finding new, selec-
tive alkylations and reductions and of unraveling the intri-
cate reaction mechanisms involved. By changing the struc-
ture of the reactants or the experxmental conditions, varying
amounts of alkylation,? reduction,? enol salt formation,?>3®
and free radical-induced conjugate alkylation* can be ob-
served. Indeed, even the simple insertion of a ketone into
the carbon-aluminum bond has been shown to proceed via
two competing pathways, each having a different rate law
and a distinctive stereoselectivity.® 7 In donor solvents or in
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