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Permethyltitanocene Tellurides and Ditellurides. X-ray Structures of [(CsMes);Til.(#-Te) and
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We have described aspects of the thermal and photochemical
interchange between formally d° permethylscandocene telluro-
lates and tellurides.! In these compounds, the principle absorp-
tions were tellurium to scandium charge transfer bands which
resulted in population of the nonbonding (with respect to
tellurium) 1a; orbitals on the metallocene fragment.? The
observed photochemistry was a consequence of the scandium—
tellurium bond weakening which occurred upon irradiation.!¢

This qualitative picture of the photochemical behavior of
Cp*,ScTeR and [Cp*;Sclo(u-Te) led us to postulate that
population of the metallocene 1a; orbitals would attenuate the
photoreactivity leading to M—Te bond breakage. We have thus
initiated development of the analogous permethyltitanocene-
(IIT) chemistry. While we have observed similarities between
the two manifolds of chemistry, the d! titanocene derivatives
are indeed less photochemically reactive; on the other hand,
new avenues of thermal and redox chemistry not available to
the scandium compounds have been uncovered, which we report
herein.

Contrary to facile tellurium insertion reactions into scan-
dium—carbon bonds, attempts to generate permethyltitanocene-
(I10) tellurolates® via reaction of tellurium with Cp*,;TiR (R =
CHjs, Np) alkyls were not successful; however, treatment of
Cp*,;TiH* with 0.5 equiv of elemental tellurium led to the
evolution of gas and a dark red solution from which a red-
brown, paramagnetic solid, 1, was isolated (eq 1). A parent
ion at m/e = 766 in the mass spectrum of 1 indicated a dimeric
structure which was confirmed via X-ray analysis (Figure 1).°
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As in the scandium congener,'® an “allene-like” arrangement
of opposing Cp*;Ti units minimizes steric repulsions between
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Figure 1. Molecular structure of [Cp*;Ti]o(u-Te), 1. Selected bond
lengths (A): Ti1—Te, 2.705(3); Ti2—Te, 2.697(3). Selected Bond Angle
(deg): Til—Te—Ti2, 168.62(8). Dihedral angle between planes con-
taining Cp*cent— Ti—Cp*cen (deg): 94.6.

Cp* rings while maximizing 77 bonding between titanium and
tellurium. Significant sz-interaction is reflected in the com-
paratively short Ti—Te distances of 2.705(3) and 2.697(3) A
relative to previously determined Ti—Te lengths of 2.788(1) A
in d® CpMe,Ti™V(TeRy); and 2.912(3) or 2.879(3) A for crystal-
lographically independent molecules of Cp,Til{TeR)PMe; (R
= Si(SiMes3);).2 The Ti—Te—Ti bond angle of 168.62(8)°
deviates from linearity to a slightly greater degree than in the
scandium analog where the corresponding angle was 172.07(5)°.

In contrast to other Ti(III)—Ti(II) dimers,% no strong evidence
was found for magnetic coupling through the tellurium bridge
between the Ti(III) centers in 1. The compound’s ESR spectrum
(g = 1.977 relative to DPPH, g = 2.0037, in hexanes (10~ M)
at 298 K) was broad and featureless. Variable temperature
susceptibility measurements showed that, between the range of
80—250 K, normal Curie—Weiss behavior was followed (® =
—25.6 K, per = 2.1 up per dimer).” The lack of significant
coupling between the d! titanium centers may be due to the fact
that the SOMO 1a; bent metallocene orbitals,2 in which the
electrons likely reside, are nonbonding with respect to tellurium,
precluding superexchange pathways. Similar magnetic behavior
was observed in related bent metallocene u-chalcogenides of
ytterbium and samarium.2 Thus, the compound behaves as if
each titanium center is an individual paramagnet, albeit with a
somewhat depressed value of u.¢ compared with the expected
spin-only value of 2.87 ug. The low observed magnetic moment
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may be a result of intermolecular interactions, a notion which
is supported by the non-zero value of ©.9:19

The UV spectrum!? of 1 is more complex than that of the
scandium congener'® and, although charge transfer bands are
present, 1 does not react photochemically with Te(CH,SiMe3),
when irradiated with visible light. Instead, 1 undergoes further
thermal reaction with tri-n-butylphosphine telluride (3 equiv)
to form a deep red, diamagnetic titanium(IV) species of
stoichiometry [Cp*,TiTe,],, 2 (eq 2). A parent ion in the mass

3 T9=PBU3 ’%
m.ﬂ;e

Cp*,Ti—Te = 2 T

“TICP2 g0y \% Te
1

2

spectrum of 2 at 574 m/e was indicative of a monomeric
species.’? The '2Te and 12°Te NMR spectra both had reso-
nances at 1463 ppm (relative to TeMe; at 0.0 ppm) and in the
123Te spectrum, satellites due to the 2*Te—!2°Te isotopomer
were observed (!Jr.-te = 1603 Hz) implying the presence of
an 72-Te, ligand.

X-ray analysis of 2 (Figure 2)!3 confirmed a monomeric
structure in which the 72-Te,2™ ligand is bonded to the titanium
center and lies in the plane bisecting the Cp* rings forming an
isosceles triangle with titanium at the apex. The Ti—Te distance
of 2.808(3) Ais longer than those found in 1 and more reflective
of Ti(IV)—Te single bonds (vide supra). The Te—Te distance
of 2.7030(18) A is comparable to those in other #2-Te;
complexes' and based on Te—Te distances in Te; (2.59(2) A'5)
and elemental tellurium (2.835 A6 ), the Te—Te bond order in
2 is between 1 and 2.

We have begun to explore the reactivity of 2 and found it to
be an efficient “Te” and “Te;” transfer agent. For example, 2
was converted quantitatively back to the u-telluride dimer 1
when stirred with excess elemental mercury (eq 2). This
reaction was performed to probe the role of “Cp*,Ti=Te”,!” in
the production of 2 from 1 and tellurium; however even when
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Figure 2. Molecular structure of Cp*;Ti(5?-Te;), 2. Selected bond
lengths (A): Ti—Te, 2.808(3); Te—Te(a), 2.7030(18). Selected Bond
Angles (deg): Te(a)—Te—Ti, 61.23(4); Te—Ti—Te(a), 57.53(7).

2 was treated with elemental mercury in the presence of Lewis
base traps such as pyridine, (N,N-dimethylamino)pyridine, or
PMe;, the only product isolated from the reactions was 1.
Ditelluride 2 reacts with alkyl halides in a Te, transfer reaction
to produce Cp*,TiCl, and ditelluride or telluride derivatives (eq
3). For example, benzyl chloride reacts rapidly with 2 and if

I |- 2 RX Cp*,TiX
Cp 2TI"\\ —_— P i 2
e (R = benzyl, RoTe,
2 allyl)

the reaction is performed in the dark, dibenzyl ditelluride!® may
be isolated in 60% yield. Allyl bromide initially gives diallyl
ditelluride, which rapidly decomposes to diallyl telluride!® with
loss of elemental tellurium. The failure to observe 1 in these
reactions suggest that 2 transfers the Te; ligand as a unit. We
are exploring the scope and mechanism of these reactions further
and will report these results in due course.
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