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The central bridging O atom of the title homodinuclear

titanocene complex, [Ti2(C17H15F6)2Cl4O], lies on a crystal-

lographic inversion center. The TiIV ion has a distorted

tetrahedral coordination geometry defined by two Cl atoms, a

cyclopendienyl ring and the O atom.

Comment

Titanocene compounds such as Cp0TiCl3 (Cp0 = cyclopenta-

dienyl or substituted cyclopentadienyl) have received much

interest due to their application as active catalysts for styrene

polymerization and research shows that catalytic performance

improves by ligand modification (Ishihara et al., 1986; Xu,

1998; Lee et al., 2001). Our research efforts are focused on

cyclopentadienyl titanium derivatives with different substitu-

tents on the Cp ring, these substituents having varying elec-

tronic and steric effects. These types of titanium complexes are

sensitive to moisture and readily hydrolyse to produce the

corresponding dinuclear compounds in solution. Here we

present the crystal structure of one such dinuclear compound,

(I).

The molecular structure of (I) (Fig. 1) is centrosymmetric,

the TiIV ion having a distorted tetrahedral coordination

geometry defined by a substituted cyclopentadienyl group,

two chlorine atoms, and a bridging O atom. The Ti� � �Cg

distance (Cg is the centroid of atoms C1–C5) of 2.044 (5) Å;

other key bond lengths and angles are listed in Table 1 are

comparable to those in the structure of [(2,3,4,5-tetramethyl-1-

phenylcyclopentadienyl)titanium(IV) dichloride]2(�-O)

(Björgvinsson et al., 1997). The Ti—O—Ti angle is exactly

linear by virtue of the inversion center. The dihedral angle

between the Cp ring and the attached benzene ring is 58.0 (3)�,

thus avoiding steric interactions. The two Cp rings and the two



benzene rings are parallel, again because of the crystal-

lographic symmetry.

Experimental

A mixture of Et2O (15 ml) and distilled H2O (15 ml) was added at

258 K to solid {2,3,4,5-tetramethyl-1-[3,5-bis(trifluoromethylphen-

yl)]cyclopentadienyl}titanium(IV) trichloride (463.5 mg, 1.00 mmol),

and the resulting solution was warmed to room temperature and

stirred for 36 h. The solvent was removed in vacuo and the resulting

residue was extracted with a mixed solvent of CH2Cl2 and n-hexane

(1:1, 25 ml). The solution was concentrated to give a red solid (yield

711.0 mg, 81.5%). Red crystals of the title complex suitable for X-ray

diffraction were obtained by recrystallization of (I) from a mixture of

CH2Cl2 and n-hexane (1:3) at room temperature.

Crystal data

[Ti2(C17H15F6)2Cl4O]
Mr = 920.18
Triclinic, P1
a = 8.6637 (17) Å
b = 10.551 (2) Å
c = 11.630 (2) Å
� = 78.63 (3)�

� = 71.28 (3)�

� = 69.52 (3)�

V = 938.9 (4) Å3

Z = 1
Mo K� radiation
� = 0.80 mm�1

T = 293 (2) K
0.28 � 0.24 � 0.19 mm

Data collection

Rigaku R-AXIS RAPID
diffractometer

Absorption correction: multi-scan
(ABSCOR; Higashi, 1995)
Tmin = 0.808, Tmax = 0.863

9309 measured reflections
4265 independent reflections
3604 reflections with I > 2�(I)
Rint = 0.017

Refinement

R[F 2 > 2�(F 2)] = 0.049
wR(F 2) = 0.137
S = 1.06
4265 reflections
273 parameters

54 restraints
H-atom parameters constrained
��max = 1.02 e Å�3

��min = �0.77 e Å�3

Table 1
Selected geometric parameters (Å, �).

Ti1—O1 1.8077 (8)
Ti1—Cl1 2.2481 (11)
Ti1—Cl2 2.2492 (11)
Ti1—C4 2.344 (3)

Ti1—C5 2.352 (3)
Ti1—C1 2.363 (3)
Ti1—C3 2.402 (3)
Ti1—C2 2.412 (3)

O1—Ti1—Cl1 103.97 (5)
O1—Ti1—Cl2 102.20 (4)

Cl1—Ti1—Cl2 103.15 (6)
Ti1—O1—Ti1i 180

Symmetry code: (i) �x þ 1;�yþ 2;�zþ 1.

C-bound H atoms were positioned geometrically, with C—H =

0.93–0.98 Å, and allowed to ride on their parent atoms, with Uiso(H) =

1.2 Ueq(C) for benzene or 1.5Ueq(C) for methyl H atoms. The F atoms

attached to C12 are disordered over two sites with refined occu-

pancies of 0.553 (12) and 0.447 (12), respectively, for the major and

minor components. The highest peak in the final difference map is

0.92 Å from atom F20.

Data collection: RAPID-AUTO (Rigaku, 1998); cell refinement:

RAPID-AUTO; data reduction: CrystalStructure (Rigaku/MSC and

Rigaku, 2002); program(s) used to solve structure: SHELXS97

(Sheldrick, 1997); program(s) used to refine structure: SHELXL97

(Sheldrick, 1997); molecular graphics: SHELXTL (Bruker, 1997);

software used to prepare material for publication: SHELXL97.
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Figure 1
View of the molecular structure of (I), showing the atom-labelling
scheme. Displacement ellipsoids are drawn at the 30% probability level.
All H atoms have been omitted for clarity. The minor component of the
disordered trifluoromethyl goup is not shown. [Symmetry code: (A) 1� x,
2 � y, 1 � z.]


