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Emerging applications for main group metal tellurilibave

spawned research programs aimed at developing molecular,

single-source precursors to these matefats.Conventional
routes for preparing precursors containing the requisite element
tellurium bonds are generally stoichiometric salt elimination
reactions which have undesirable byproduicts, contaminated
salts. Alternative, perhaps catalytic, methods for producing
molecules identified as successful precursors to telluride materi-
als are thus desirable.

In this regard, catalytic dehydrocoupling reactions have been
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addition of 5-25 equiv of Te=PBu, dihydrogen was evolved

(0 = 4.45) as the reaction began to turn over. A serie5bf
Sn{H} NMR spectra collected during the reaction showed
smooth conversion of B$nH to [BuSnkL(u-Te)? At higher
catalyst loadings, an intermediaté {°Sn = —57.9) was
observed to build up to a constant concentration and to wane
once substrate was consumed. Under identical conditions in
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suggested as an attractive method for generating molecules othe absence of titanium, coupling of E&nH and Te=PBu; was

polymers containing elemenelement (E-E) bonds® Hetero-
dehydrocoupling reactiorisin which E-E' bonds are formed,
are less well developed but would be necessary in order for
this method to be applied to the synthesis of main group telluride
precursors. Herein we report the titanium-mediated heterode-
hydrocoupling of tellurium (using FePBuws;) and tributylstan-
nane to [BuSnkh(u-Te) (eq 1), a potential single-source
precursot® for the low-temperature synthesis of the small band
gap semiconductor tin telluride (SnT®).
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The heterodehydrocoupling reaction in eq 1 proceeds at a

rate of~10 turnovers h! (25°C) when 2-10 mol % Cp*%TiH

is used as catalyst precursor. In a typical experiment,Cp*

TiH was premixed with 1650 equiv of B4SnH in GDs. Upon
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less than 2% complete over the same time frame required to
complete the catalysi$.

Several stoichiometric reactions provide insight into the
general pathway by which this catalytic reaction takes place;
these reactions are summarized in Scheme 1. For example,
Cp*,TiH is converted quantitatively to CpTiSnBu upon
reaction with BySnH11 Whether generateid situ or isolated
as a viscous purple oil, CpFiSnBus; reacts with Te=PB; in
the absence of B$nH to yield the paramagnetic dimer [Gp*
Ti]2(u-Te) (1), with concomitant production of [B&np(u-Te).

We have previously showhto be converted to the diamagnetic
ditelluride Cp*%Ti(1%-Tey)(2)*? upon treatment with FePBu.
Both of these compounds react rapidly with8aH in the
absenceof tellurium.

Cp*,Ti(n%-Tey) reacts with BySnH to eliminate [BuySn]-
(u-Te) and produce an unstable Ti(IV) species, formulated as
the stannyltelluroate hydride compouBd® A signal at 4.85
ppm in the!H NMR spectrum of3 is characteristic of a Ti(IV)
hydride ligand, but attempts to obtain infrared spectroscopic
evidence in support of this assignment were inconclusive due
to the compound’s instability. The stannyltellurolate ligand was
characterized by'°Sn{'H} NMR spectroscopy-€57.9 ppm,
sn-1e = 3230 Hz). This compound is thus presumed to be
the intermediate observed during the catalytic reaction of eq 1
(vide suprg. Solutions of diamagnetig lost H, at a moderate
rate, yielding a mixture ofi-telluride dimerl and [BuSnh(u-

Te), thereby closing the catalytic cycle. Although not detected
in this reaction sequence, the paramagnetic stannyltellurolate
Cp*;TiTeSnBy is a likely intermediate on the path froéito
[Cp*.Ti]2(u-Te) (vide infra).

Separately isolated samples of [GPf]2(u-Te) and Cp%Ti-
(7?>-Tey) each served as catalyst precursors for this reaction,
although the role o2 may not be important once the reaction
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is initiated. Independent experiments showed difn&r react
directly with BusSnH to produce hydrid® and permethylti- co

tanocene (CpsTi),** which we have also shown separately to

be an effective catalyst precursor. Thus, an alternate pathway c.
which does not involve2 may be operative. Based on the
observed accumulation of CpFi(H)TeSnBuy during the de-
hydrocoupling reaction, it is clear that elimination o fiom

this species is rate limiting. The relative rates of reaction O cis
between dimerl and BuSnH or Te=PBu therefore likely  Figure 1. ORTEP diagram ot Selected distances (A): Fire,
dictate which path is prevalent. 2.8681(18); Te-Sn, 2.6824(10). Selected angles (deg):—$a—Ti,

Further mechanistic information was obtained from reactions 110.98(6); Te-Sn—C1, 109.6(3); Te- Sn—C7, 107.9(3); Te- Sn—C13,
involving PhSnH instead of BgSnH (Scheme 2). Treatment  120.9(3).
of Cp*;Ti(5%-Tey) with PhsSnH led to formation of a Ti(1V)

stannyltellurolate hydride analogous 8that was similarly Studies aimed at determining the relative importance of the
unstable toward loss of dihydrogen. The product isolated, pathways available, the screening of other Ti(lll) catalysts, and
however, was not dimet but a green paramagnetigef = probing the application of this type of dehydrocoupling reaction

2.11ug™) solid identified as the Ti(lll) stannyltellurolate Cp* 14 the synthesis of other main group element telluride precur-
TiTeSnPR (4). This compound was synthesized via another ¢q,r49 a/e continuing.

route involving insertion of tellurium into the FSn bond of

Cp*,TiSnPh, illustrating how the thutylstannyl complex

participates in the chemistry depicted in Scheme 1. However,

whereas elimination of [Bisnb(u-Te) from “Cp*;TiTeSnBy"

is apparently quite facile, heating solutions of GpTeSnPh

at 120°C resulted only in slow formation of [BBnkL(u-Te)®

(ta2 =~ 4 days), along with significant decomposition. ) ) ] ) )
The stability of4 allowed us to characterize it crystallo- ~_Supporting Information Available: - Experimental details,*Sn-

graphically (Figure 1). The FiTe distance of 2.8681(18) A {'H} NMR spectra and listings of _crystall_ographlc data, atomic

is similar to distances 0f2.90 A reported for independent ~ Parameters, hydrogen parameters, anisotropic thermal parameters, and

molecules of CpTi(TeSi(SiMe)s)PMe; 17 Steric crowding in complete bond distances and angles4¢t3 pages). This material is

th | le distorts th tri t titani i d tcontained in many libraries on microfiche, immediately follows this
€ molecule distorts the geometries at titanium, tin, and Most ; ;q16 i the microfilm version of the journal, can be ordered from the

notably tellurium and may explain the compound's thermal Acs and can be downloaded from the Internet; see any current

stability compared to that of CpTiSnBus if the [RsSn](u-Te) masthead page for ordering information and Internet access instructions.
elimination is bimoleculat®
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