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A hydrocarbon dianion such as biscyclopentadienylmethane dianion, I, made up of two
linked cyclopentadienyl anions might be expected to react with transition metal halides to
give either polymeric or bridged metallocenes, which would probably be difficult to prepare
in other ways. However this method has been used only 1nfrequent1y.1 The anion I was
recently shown to react with ferrous chloride to give the [ln]ferrocenophanes, 11, where
n=2,3, 4 and 5. 1d We are reporting here that the same dianion reacts with titanium
tetrachloride to give the monomeric bridged titanocene dichloride, III, and that this
material with lithium naphthalenide in tetrahydrofuran (THF) fixes nitrogen and with

diethylaluminum chloride polymerizes ethylene.
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A slurry of the anion I, prepared by reacting its conjugate ac:l.d2 in THF with two moles
of n-butyllithium in n-hexane at -78° and subsequently left to warm.to room temperature, was
poured onto a mixture of a glight excess of titanium tetrachloride with n-pentane. After
stirring at 0° for four hours, the solvent was removed and the residue extracted with
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chloroform. Removal of solvent, sublimation (230-240° at 10~ mm, ), and recrystallization

from chloroform continuously saturated with HCl gave compound III (ca. 304 yield), maroon
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crystals that do not melt below 360".3 Analytical, mass spect:rt:)vmet:r:i.c,4 and spectroscop:lc5

data agree with the structure.

1,1'~Methylenetitanocene dichloride can replace biscyclopentadienyltitanium dichloride
(szTiclz) in a lmown procedure for fixing nitrogen.6’7 Thus in THF with six equivalents of
lithium naphl:halen:[de6a and with nitrogen blown through at room temperature and atmospheric
pressure, one mole of ammonia is formed per gram atom of titanium after hydrolysis of the
reaction mixture. In anexperiment in which nitrogen was reacted simultaneously with III and

lithium naphthalenide in THF and with szTiCI and lithium naphthalenide under the same

2
conditions (1 x IO-ZM. titanium compound, 6.2 x IO-ZM. lithium naphthalenide, room tempera-
ture, atmospheric pressure) both yielded 1 mole of NH3 per Ti atom in less than 1 hr.

The titanium compound III can also replace sz'H.Cl2 as a component of a Ziegler
catalyst.8 When 1.8 mmoles of diethylaluminum chloride (in 2 ml. toluene) was added to
0.83 mmole of III in 200 ml, toluene while ethylene was being blown through at room
temperature and atmospheric pressure, 4.0 g. polyethylene, mp 127-129°, was produced within
45 minutes while under identical conditions Cp2T1012 gave 4.3 g. polyethylene, mp 126-134°

(11,58

137°).

The observation that III is an effective component of these catalyst mixtures shows
that in the active catalyst, formed by reducing biscyclopentadienyltitanium dichloride, the
two cyclopentadienyl rings do not occupy trans-octahedral coordination positions about the
titanfum atom. This means that in the Ziegler polymerization the growing chain and the
ethylene to which it adds can not occupy equivalent octahedral positions if the remaining
two positions are brtdged.9
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