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Recently we reported that reaction of chlorocarbene with
norbornene afforded four products which were attributed to
exo and endo addition in the syn and anti senses (2), On the
basis of further work, we now report that only exo addition
in fact took place and that the product composition depends
on the provenance of methyllithium used to generate the car-
bene, However, although two of the original structures are
necessarily revised, the aubatanﬁiation of the Hoffmamn-Wood-
ward hypothesis (3) concerning the stereospecificity of the
ionic opening of cyclopropane remains firm,

Methyllithium is commonly prepared by the reaction of
lithium with either i) methyl chloride or ii) methyl bromide,
In the former case only a negligible amount of lithium chlo-
ride complexes with methyllithium, whereas in case il) an
equimolar methyllithium-lithium bromide complex is formed
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vhich is soluble in ether (&),

We now find that when pure methyllithium (from i) and
methylene chloride are allowed to interact in the presence
of norbornene only two products are formed; exo-4-chloro-
bicyclo[3,2,1]octene-2 (1) and exo-anti-3-chlorotricyclo-
(3.2.1.02'%Joctane (II). This behaviour contrasts to that
observed earlier (2), When methyllithium-lithium bromide
complex is used four products are formed, Two of these are
compounds 1. and 1I, but the two others were found to be their

bromo analogues (Il and 1IV) (5).

P X
L X=2Cl I1 X=2¢Cl1
198§ X = Br v = Br

The tricyclic structures 11 and IV have very similar
nuclear magnetic resonance spectra, The cyclopropyl protons
(on C3) both show distinctly as narrow downfield triplets
(3J/\/1.5 c.P.s,), thereby indicating a trans arrangement of
the C3 proton with respect to the protons of the ring junction
(6), Either the anti-exo or the anti-endo-3-halotricyclo-
[3.2.1.02~4]octane structures can satisfy this stereochemistry.
Conclusive proof for the exo configuration was provided by the
reduction of compounds 1l and IV to ggg~tricyclo[3.2.1.02’4]-
octane identical to that prepared from norbornene by the

Simmons-Smith procedure (7,8),
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The structures of the exo-4-halobicyclo(3,2,1]octenes«2
(1 and 1I1) follow from their hydrolysis to exo-4-hydroxy-
bieyelo[3,2,1]Joctene~2 (V) (9), Further, photohalogenation
of bicyclo[3.2,1])octene-2 using N-bromosuccinimide and t-butyl
hypochlorite afforded exo-4-bromo and exo-é4-chlorobicyclo-
[3.2.1]octene-2 which were identical to compounds 1II and 1 (10),

The addition and rearrangement processes can be summarised
as follows, Depending on the source of methyllithium, mono-
chlorocarbene is generated separately or together with mono=-
bromocarbene, The steric course of the carbene addition is
exclusively exo, with a preference for products of anti con-
figuration, The remarkable stability of the exo-anti adducts
(11 and 1IV), the non-appearance of the exo-syn adducts, but the
presence instead of their stereospecifically rearranged pro-
ducts (I and IIl), constitute a striking exemplification of the
predictions of Hoffmann and Woodward (3,1l and 12),
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