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Abstract: When treated with butyllithium and sodium fert-butoxide, both norbornadiene
and norbornene undergo a hydrogen/sodium-exchange at the 2-position. The diene,
however, reacts approximately 30 times faster. Bicyclo[3.2.0]hepta-2,6-diene is also more
readily metalated than bicyclo[3.2.0]hept-6-ene and its 7-position is preferentially at-
tacked. Finally, cycloheptatriene is smoothly converted into 2-cycloheptatrienylsodium.

Previous attempts to submit norborna-
diene (bicyclo[2.2.1]hepta-2,5-diene) to a
hydrogen/metal-exchange had failed™”.
When treated with a hexane suspension of
pentylsodium, the bicyclic substrate de-
composed into the fragments sodium cy-
clopentadienide 1 and sodium acetylide!".
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We argued that in the course of this reac-
tion an initial metalation at the excep-
tionally acidic olefinic position did take
place. In the absence of a well complexing
solvent, however, the resulting inter-
mediate 2, can combine with the reagent to
form a «mixed aggregate»® 3. The latter
should be particularly prone to intramole-
cular transmetalation and simultaneous ¥
fragmentation (transition state 4).
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When we repeated the metalation experi-
ment in tetrahydrofuran solution at —50°C
and, after 15 h, trapped the organometallic
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intermediate 2 with chlorotrimethylsilane,
74% of the corresponding silane was iso-
lated. An excess of the metalating agent
(24 equiv.) increased the yield to 88%
without giving rise to any by-products.
The mixture of butyllithium and sodium
tert-butoxide («LICNAOR» ) was found
to be just as efficient as pentylsodium itself.
Under the same conditions norbornene
was converted to the sodium compound §,
and this, in turn, was silylated in high yield
(92%). A competition experiment'® re-
vealed that norbornene reacts 30 times
more slowly than norbornadiene .
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Bicyclo[3.2.0]hepta-2,6-diene and bicy-
clo[3.2.0)hept-6-ene are isomers of norbor-
nadiene and norbornene, respectively.
With butyllithium or pentylsodium in the
presence of a potassium fert-butoxide sus-
pension in hexane the bicyclic diene shows
again an enhanced reactivity, the corre-
sponding monoene being consumed 5
times more slowly in a competition experi-
ment. Due to its higher symmetry, bicy-
clo[3.2.0]hept-6-ene forms a single organo-
metallic intermediate 7 and also a single
silane derivative (66 %). In contrast, bicy-
clo[3.2.0]hepta-2,6-diene is converted into
a 4:1 mixture of metalation products 6a
and 6b as evidenced by the two silanes
derived thereof. Unfortunately their com-
bined yield is poor (12%). This may reflect
an insufficient stability of intermediates 6a
and 6b or, more likely, be a consequence of
competitive metalation of the precursor
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