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Preparation and Characterization of two new Titanium Metallocycles

M. D. Rausca* and L. P. KLEMANN
(Department of Chemistry, University of Massachusetts, Amherst, Massachusetts 01002)

Summary The 'H n.m.r. spectral properties and thermal
stabilities of two new substituted titana-indene and
titana-fluorene metallocycles are discussed.

THE structure of a titana-cyclopentadiene metaliocycle (1)?
and the preparation of titana-fluorene and titana-indene
complexes (2)2 and (3)® have been reported. We now
report the formation and characterization of two more
titanium metallocycles.
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Condensation of the n-butyl-lithium-tolane dilithium
reagent (4)%5 with titanocene dichloride in diethyl ether led
to the formation in 169, yield of dark burgundy needles of
titana-indene (5) (m.p. 143—146°, from pentane).
Elemental analysis} and mass spectral data (M+, 412)
confirmed the molecular formula, C,gH,gTi.

+ Total elemental analyses were obtained on all new compounds.

The 'H n.m.r. spectrum of (5){ had absorptions at r
2:62—3-43 (aromatic, 8H, m), 3:77 (C,H,, 10H, s), 4-02
(aromatic, 1H, d of t), 8:07, 8:73, and 9-22 (C,H,, 9H, br t,
br m, and apparent d, respectively). In this spectrum the
unique aromatic proton (at r 4-02) and the methylene group
alpha to the metallocycle ring (at 7 8-:07) are shifted upfield
by -0-87 and +0:77 p.p.m., respectively, from their
virtually constant positions in similar metallo-indene
derivatives.* This marked shielding probably arises from
the localized anisotropic fields associated with the mr-cyclo-
pentadienyl rings of (5).

The reaction of 2,2°-dilithiobiphenyl® with titanocene
dichloride in diethyl ether afforded titana-fluorene (6) as
bright red crystals (m.p. 143—144° from pentane) in 129,
yield. The structural formulation for (6) is supported by
elemental analysis and mass spectral data (M+, 330).

The *H n.m.r. spectrum of (6) shows a singlet (7 3-76) for
the two equivalent sr-cyclopentadienyl rings and an ABCD
pattern (first-order spin-spin interactions) for the aromatic
protons. Resonances in the aromatic region of the spec-
trum were assigned as follows: 7 2:52 (H,, 2H, d and t),
3-10 Hy, 2H, triplet of doublets), 3-30 (H,, 2H, triplet of
doublets), and 4-12 (Hd, 2H, two t, Jap = Jpe = Jea =
7-5 Hz and Jae = Jpa = Jaa = 1'9 Hz). The symmetry
required by this splitting pattern supports the metallo-
cyclic structural assignment for (6).§

Titana-fluorene (6), like its highly fluorinated analogue
(2), is stable at ambient temperature even in the presence of
air but bis-{(7-cyclopentadienyl)bis-(g-phenyl)titanium (7)
must be stored at low temperature, preferably under
nitrogen, to prevent decomposition.? Such enhanced
stabilities of metallocycles vis & vis their non-cyclic counter-
parts may be due to electronic factors associated with
incorporation of the metal into an unsaturated ring system,
or to the relative steric requirements of the metallocycle
ligand compared to two g-aryl substituents. Studies to
elucidate these factors are in progress.
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1 1H n.m.r. spectra were obtained in CDCI, solution using a Varian A-60 spectrometer (Me,Si internal reference).

§ An A,B, pattern would be expected for the aromatic protons if (6) had a (m-cyclobutadiene)titanium structure.

For background

on the structural controversy associated with complex (1), see refs. 1—4.
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