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The interconversion of aryl and aromatie carbenes has been explored in
both the gas phasel and solutionl'z. In the latter medium, a number of aromat-
ic carbenes have been found to convert to their aryl counterparts at modest
temperature53 but, to date, only one example of a solution phase rearrangement
of an arylcarbene to its aromatic counterpart has been recorded4 and in this
case, the rearrangement only occurred upon thermal decomposition of the cor-
responding tosylhydrazone salt.

At this time we report the low temperature (as low as -70°) carbene-car=
bene rearrangement of the methanocannulenylcarbene 5 to one of its two possible
isomeric methanoannulenylidenes 7. This constitutes the first example of a low
temperature rearrangement of an arylcarbene to an aromatic carbene, a reaction
which is remarkable not only for its facility but for its high degree of regio-
specifity.
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The tosylhydrazone salt 2 was synthesized from 3-formyl-l,é-methano[10]-
annulene 1 which was, in turn, prepared by the ten step synthesis developed by
Vogel and Sombroeks. In interesting contrast to the tosylhydrazone salt of 2-
formyl-l,6-methano[10]annulene, which upon pyrolysis at 135° gave up to 60% of
products from carbene £24, pyrolysis of 2 at temperatures ranging from 1507
{diglyme) to 250° {(tetraglyme) gave only the novel pyrazole 4 (mp 122.5-124.5°;
83% at 150”)6.

On the other hand, photolysis {Pyrex, 550 W, Hanovia) of 2 at lower tem-
peratures (-45 to -50°) gave 41% of fulvalene § (and 35% of 4)(17% of 8 at -70°,
furan present) which is also formed from pyrolysis of 117‘ No trace of products
from 10 were detected. By analogy with other rearrangements, 8 is suggested to
arise from the carbene-carbene rearrangement pictured in Scheme I.

One of the more interesting features of carbene-carbene rearrangements of
methanoannulenylcarbenes is their facility. This is especially striking when
compared with other aryl carbenes which tend to undergo preferential intermole-
cular reaction with surroundings faster than they rearrangeg. In principle,
this could result from either (or both) abnormally facile rearrangement of the
annulenylcarbene or abnormally slow reaction with surroundings. Although the
latter cannot be excluded as contributing to the behavior of annulenylcarbenes,
at least one thecretical argument suggests that the former may be important.

All evidence to date points to fused cyclopropenes as intermediates in
carbene-carbene rearrangements in soluticnz. Regardless of the detailed mecha-
nism of the cyclopropene formation, during the ring closure, aromaticity must
be destroyed in much the same way as in electrophilic, nucleophilic or radical
attack on an aromatic ring. The primary difference, of course, is that, in the

intermediate 13 a double bond has replaced the active site of the classical
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sigma complex 12. As a result, a comparison of localisation energies for substi-
tutions on appropiate arcmatic rings could shed light on the relative ease of
cyclopropene formation., Fortunately, Dewar and his co—workersg'lo, have calcu-
lated relative localization energies for electrophilic, nucleophilic and radi-
cal substitution on benzene, naphthalene, phenanthrene and l,6-~methanc(10]-
annulene, four systems in which carbene~carbene rearrangements have been stud-

ieds'll’lz. Thegse are summerized in Table I.
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Table I
Relative Localization Energies

Point of Electrophilic Nucleophilic Radical

Attack Attack Attack Attack
PPP  SPO PPP  SPO  PPP  SPO
Benzene® 0.000 ©0.000 0.000 0.000 0.000 0.000
Naphthalene® c-1 ~0.907 ~0.905 ~-0.915 ~0.912 —0.424 -0.452
Naphthalene’ c-2 -0.498 -0.539 -0.500 -0.544 -0.161 -0.248
Phenanthrene’ c-9 -1.060 -1.066 ~-1.067 -1.081 -0.460 ~0.492
1,6-methano[10]annulenel® c-2 -1.361 -1.530 -1.358 -1.525 -0.885 -1.186
1,6-methano{10]annulene’® ¢-3 -1.289 -1.444 -1.289 -1.444 -0.869 -1.166

From this data, it is clear that regardless of how the ring closure of the
carbene is pictured, it would be expected to occur much more rapidly in the
methancannulene system than any of the other aromatics (including the 9-posi-
tion of phenanthrene). From the Table it is also interesting to note that the
localization energy for breaking the aromaticity of the methanoannulene ring
at C-2 is more negative (closure more favorable) than at C-3 (which is equiv-
alent to C-4). From this it is reasonable that carbene 5 sheuld close onto
C~2 (which gives the observed carbene product) more rapidly than C-4, which
should lead to 10. Neither of the dimers of 10 (one of which was checked and
found to be photostable under the reaction conditions) were observed in the
photolysis reactions.

Finally, it should be pointed out that formation of the fulvalene from
this rearrangement takes on a special significance in that, insofar as this is
analogous to other carbene-carbene rearrangementsa, it is the first example of
fulvalene formation in solution resulting from dimerisation of precursors that
must be free of nitrogen.
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