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Crystal and Molecular Structure of (C;H;),Ti(CH;),
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Summary The two cyclopentadienyls in (C,H;),Ti(CeH;),
are sr-bonded to titanium with a mean Ti-C distance of
2-31 (5) A and the two phenyls are o-bonded with Ti-C
distance of 2-27 (1) A.

(CsH;),Ti(CcH;), was made according to the method of
Summers and Uloth.! The crystals were grown from a
toluene-heptane solution at —5° yielding yellow-orange,
diamond shaped tabular plates which slowly decomposed
under X-rays. The crystals are orthorhombic and system-
atic absences indicate two possible space groups Cmca and
C2¢b. The unit cell dimensions are as follows: a = 12-854
(8), b=16480(8), ¢ = 8132 (5) A, V =1722.6 A,* Dy
=127gcm-3, D, =128gcm~2 (for Z = 4), u (Cu-K,)
= 42-0 cm~1, space group C2¢b from structure analysis.

Cu-K, data were collected on a Picker four circle auto-
mated diffractometer, scaled using standard reflections and
corrected for absorption.? The structure was solved by the
heavy-atom method and refined by full-matrix anisotropic
least-squares analysis to a conventional R value of 0-084
for 554 observed reflections.

The molecular geometry when viewed down the two-fold
axis is shown in the Figure. The two staggered cyclo-
pentadienyl rings are 77-bonded to titanium with an average
Ti-C distance of 231 A. Their planes are tilted at an angle
of 44° which is approximately 14° smaller than the angle
reported for (C;H;),TiCl, (58-5),® but of the same mag-
nitude as in 1,2-dimethylallyltitanocene (48-1°).# The C-C
bond lengths in the cyclopentadienyl rings vary from 1-28
(5) to 142 (5) A with an average C-C length of 1-34 A.
This variation in C-C bond distances is similar to that
found in 1,2-dimethylallyltitanocene and may be the result
of librational motion or partial disorder of the ring carbons.
The two phenyl rings are o-bonded to titanium with an

average Ti—C distance of 2-272 (14) A which is similar to the
Ti-C distance of the o-cyclopentadienyl of tetracyclo-
pentadienyltitanium [2-32 (2) A].5 The C-C distances of
the phenyl ring varied from 1-345 (31) to 1-420 (32) A with
an average bond length of 1-390 (28) A.
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The arrangement of the four ligands about titanium is
pseudo-tetrahedral with a C (1)-Ti-C (1) bond angle of
97-3° (1-1) C (1)-Ti—Cp (1) (Cp = Cyclopentadienyl) (centre)
angle of 102-1° and C (1)-Ti-Cp (1) (centre) angle of 106-6°.
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