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However, another, more subtle description is con-
ceivable. If the migrating halogen atom makes use of
both lobes of its atomic orbital, then the cyclopropyl-
allyl transposition can be effected in a fully concerted
manner by a suprafacial [1,3] sigmatropic shift3236, As
four electrons are involved in the rearrangement pro-
cess, the transition state requires that the basis set of
atomic orbitals possess MOBIUS topology?®”. Such a basis
set is appropriately constructed by the disrotatory
breakage of the C2-C4 bond and by migration of the
leaving group so that both lobes of its p-orbital span the
developing atomic orbitals on C-3 and C-4 (or on C-3
and C-2) (86 — 87). The resulting array of atomic orbit-
als has only one non-trivial sign inversion between C-2
and C-3. This description is at once simple and satis-
factory in that covalent bonding is continuously main-
tained in the rearrangement process.

Unfortunately, the present results do not permit an
unambigous distinction between these alternatives; a
similar difficulty arises for the isomerization of allylic
halides where migration of anion occurs across the exo
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face (e.g. 25 — 26 and 33 — 32). Both an ionic dissoci-
ation-recombination process as well as a suprafacial
[1,3] sigmatropic shift can be envisaged.

Conclusion

Two novel features emerge from the present investi-
gations. Firstly, from the view-point of preparative
utility, the reaction of dihalocarbenes to bridged bicyclic
olefins furnishes a simple means of adding an extra
carbon without profoundly disturbing the original
skeleton, thereby providing a neat entry to the less
accessible higher homologues.

The second, and a somewhat unexpected, result is
that, despite the number and diversity of studies which
have been devoted to norbornene over the years, an
entirely new facet of its chemistry has been uncovered.
Thus dispersion forces exercise control over the addition
of monohalocarbenes and once the cyclopropane is
formed, geometric strictures on bond movement and the
subtle demands made by orbital symmetry combine to
produce an all or none effect in which the adduct either
undergoes facile stereospecific rearrangement or holds
fast. Nevertheless, there remains in these apparently
restricted processes a degree of latitude, the limits of
which need to be tested and defined by means of appro-
priately designed experiments.

Acknowledgements

Iam grateful to the National Science Foundation and the Petro-
leum Research Fund (administered by the American Chemical
Society) for the provision of funds which were indispensable
for the realization of much of this work. Last, but not least,
I wish to acknowledge the skill and contributions of my co-
workers whose names are cited in the references.





