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Abstract: Zirconocene complexes of [2.2]paracylophanes with
formal triple bonds in the bridges, corresponding to zirconacyclo-
propenes, were synthesized from [2.2]paracylophan-1-ene (1) and
1,9(10)-dibromo[2.2]paracyclophan-1,9-diene (5) via their vinyl
lithium derivatives and characterized by spectroscopic methods.
The zirconocene-alkyne complexes 7, 9 react with bromine or
iodine with loss of the bis(cyclopentadienyl)zirconium moiety to
yield the expected stable halogenated products 8 and 10,
respectively. Insertion of 2-butyne into the initially formed 16e
complexes gave zirconacyclopentadiene complexes 3, 9.

Even extremely strained cycloalkynes and dehydroarenes can be
stabilized by complexation with 4d and 5d transition metals. The
resulting complexes can be fully characterized and frequently also
be used as equivalents of the respective cycloalkyne or aryne in
synthesis.! A highly strained [2.2]paracyclophane-1-yne has been
proposed for the first time by Wong? as an intermediate in the
dehydrobromination of 9,10-benzo-1-bromo[2.2]paracyclophane-
1,9-diene and trapped with furan to yield a suitable precursor to
1,2:9,10-dibenzo[2.2]paracylophane-1,9-diene. The same type of
intermediate with a formal triple bond in the C, bridge of
{2.2]paracyclophane derivatives has subsequently been inferred in
the synthesis of various 1,2:9,10-dibenzof2.2]paracyclophane-1,9-
diene derivatives.3 We here report the first transition metal
complexes of a [2.2]paracyclophane with a triple bond in one or
both of the C, bridges.

Treatment of [2.2]paracyclophane-1-ene (1)# with »-BuLi at 0 °C
yields the monolithio derivative 2 quantitatively.5 The reaction of
2 with CppZrCIMe or Cp,ZrCIPr according to a procedure of
Buchwald ef al.6 and stabilisation of the 16e intermediate with
PMe; gave the alkyne complex 4 (Scheme 1) in' 55% yield after
workup.” Compound 4 is a colourless, air- and moisture-sensitive
solid, which is readily soluble in benzene. The 3!P chemical shift
(-2.92 ppm) is very close to that of the analogous cyclohexyne
complex.5® I3CNMR data indicate a coordination of the
zirconium, in which it is symmetrically placed with respect to the
two carbon atoms in the C, bridge of the [2.2]paracyclophane-1-
yne moiety.8 As reported for other zirconocene-cycloalkyne
complexes%a% the new complex 4 can be described as a
metatlacyclopropene.

The reaction with of the 16e complex initially formed from
Cp,ZtCIMe 2-butyne gave the insertion product 3, a [2.2]para-
cyclophane-1-ene anellated zirconacyclopentadiene, as an orange
solid in 44% yield.

Dilithiof2.2]paracyclophane-1,9-diene 6, as a mixture of 1,9- and
1,10-isomers (ratio 1:1), can be obtained by lithium-bromine
exchange on 1,9(10)-dibromo[2.2]paracyclophane-1,9-diene (5)10
at -104 °C with two equivalents of n-butyllithium. Upon treatment
of 6 with two equivalents of Cp,ZrCIMe and excess PMe;, a
mixture of the diastereomeric binuclear complexes syn- and anti-7
was obtained as a colourless solid, which is poorly soluble in all
common deuterated solvents (Scheme 2). The two 3P NMR
signals at -2.64 and -2.73 ppm3 indicate a 1:1 ratio of
diastereomers. Treatment of the mixture with brominc gave the
known 1,2,9,10-tetrabromof2.2]paracyclophane-1,9-diene (8)!! in
high yield (80%). This confirms the structure of syn-/anti-7, as the
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tetrabromide 8 cannot be formed from any other precursor upon
reaction with bromine.

Reaction of the unstabilized intermediate formed from 6 and
Cp,ZrCIMe by insertion into the zirconium alkyne bonds with 2-
butyne gave the regioisomeric bis(zirconacyclopentadiene)
anellated [2.2]paracyclophanes cis- and trans-9. Upon treatment
of cis-/trans-9 with iodine, 2 the Cp,Zr moieties were removed to
give the isomeric tetraiodides cis-frans-10 in a 1:1 ratio
(Scheme 3).
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