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Abstract

This review is concerned solely with main-group and transition metal compounds incorpo-
rating Dn siloxy fragments of the type: O(R2SiO)n. Various reported routes to these
metallasiloxane compounds from a range of ligand sources are discussed. Reactions involv-
ing siloxanolate ligand transfer with oligomerisation are featured. General structural and
spectroscopic features of the compounds are outlined. A summary of reported chemistry for
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these metallasiloxane compounds is included. Selected information relating to the synthesis,
structure and structural parameters of compounds is provided in tables organised according
to periodic groups. © 1999 Elsevier Science S.A. All rights reserved.
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1. Scope

The co-ordination chemistry of a,v-siloxane diolate ligands [O(R2SiO)n ]2−,
represents a specific area of metallasiloxane chemistry. The subject area as a whole
covers metal complexation by a range of other important siloxanolate ligand types,
such as compounds containing the RSiO3, R2SiO2, and R3SiO functionalities. A
recent review by Roesky [1] based upon literature published prior to 1996, described
the chemistry associated with many of the metallasiloxane compounds derived from
diorganosilanediols, R2Si(OH)2, a,v-siloxane diols, [HO(R2SiO)nH] and organosi-
lanetriols RSi(OH)3. Earlier reviews and books [2–5] have dealt more specifically
with hetero- and metallasiloxanes containing siloxy groups of the type R3SiOH.
The general synthetic and structural chemistry of organosilanols has been described
in a recent review by Lickiss [6].

The present review is concerned solely with coordination compounds incorporat-
ing Dn siloxy fragments of the type: O(R2SiO)n. The written format and emphasis
adopted herein differs significantly from that in Ref. [1]; the discussion is presented
in an integrated way rather than using a group-by-group approach. A section of the
review summarises some of the chemistry that has been reported for metallasiloxane
compounds having ligands [R2SiO2]2− or [O(R2SiO)n ]2−. Selected information
relating to the synthesis, structure and structural parameters of compounds is
summarised in a single set of tables organised according to periodic groups (Tables
6–30) [7,8,10,11,15–18,21,22,27,32,33,35,36,38,39,41,44,53,54,58–62,64,65 ].

2. Ligand sources and general synthetic/structural features

The synthesis of compounds containing diorganosilanediolate, R2SiO2
2− or

a,v,-siloxane diolate [O(R2SiO)n ]2− ligands may be achieved using a variety of
source reagents. These include:

2.1 diorganosilanediols, R2Si(OH)2

2.2 alkalimetaldiorganosilanediolates, R2Si(OM)2; M=Li, Na
2.3 a,v-siloxane diols, [HO(R2SiO)nH]
2.4 alkalimetal a,v-siloxane diolates, [MO(R2SiO)nM]; M=Li, Na
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2.5 a,v-siloxanedichlorides
2.6 cyclic and polysiloxanes
The extent to which these reagents have been successfully employed for the

synthesis of metalla- or heterosiloxanes, and the extent to which they may be
considered to have general synthetic utility is considered below. Common coordina-
tion modes adopted by the ligands R2SiO2

2− and [O(R2SiO)n ]2− are outlined in
Tables 1–5 [7–29] The ligating oxygens may coordinate to one, two or three metal
centres and with the exception of the simple diorganosilanediolates, R2SiO2

2−, the
ligands adopt chelate in addition to bridging coordination modes (the chelate mode
does occur for the ligands R2Si(OH)O− [11]). As a consequence of this, there is
large degree of structural variation exhibited by these systems. In addition the
conformations of the metallasiloxane ring fragments (6-, 7-, 8-, 10- and 12-mem-
bered rings known) with one hetero or metal atom present, vary from near planar
to extensively puckered. The Si–O–Si angles in the 6- and 8-membered rings lie in
the range 123–168° and M–O–Si angles in the range 115–140° in six-rings and
140–160° in eight-rings (see Tables 6–29). This inherent flexibility of the siloxane
bond, coupled with variable coordination about the oxygen atom(s) present under-
pins the observed structural diversity.

2.1. Diorganosilanediols, R2Si(OH)2

The range of available compounds in the class R2Si(OH)2, is much less extensive
than for the related triorganosilanol species, R3SiOH [6]. Of the known silanediols,
the compounds Ph2Si(OH)2 and t-Bu2Si(OH)2 are most frequently used for the
preparation of metallasiloxanes. In reactions involving the diol Ph2Si(OH)2 as
reagent, intact transfer of the diolate ligand to a target metal centre is not always
observed. The outcome of a reaction is shown to vary with changes in the precursor
metal compound used, e.g. intact transfer in [Cp2MOSiPh2O]2 M=Zr from
Cp2MCl2 [16], oligomerisation in [Ti(O(SiPh2O)4)2] from [Ti(OPri)4] [30] and in
[Sr3{O(Ph2SiO)2}3(hmpa)5·C6H5Me] [31] from Sr/NH3/hmpa. In contrast the diolate
ligand t-Bu2SiO2

2− is transferred intact, without oligomerisation, from the diol
ligand t-Bu2Si(OH)2 to target metal centres in all reported cases e.g. [Cl2Ti{Ot-
Bu2SiO}]2 [32], [Cl2Ge{Ot-Bu2SiO}]2 [33]. The difference in behaviour between the
two ligands is most likely to be due to the relative difference in steric bulk of the
R-group functionalities present. The t-Bu group being more sterically demanding
than the phenyl ring will prevent attack at a given silicon atom, in turn, reducing
the likelihood of oligomerisation. A large number of compounds having R2SiO2

2−

ligands adopt 1,3-dimetallacyclotetrasiloxane ring structures.

2.2. Alkalimetal diorganosilanediolates, R2Si(OM)2; M=Li, Na

The alkalimetal diorganosilanediolates, t-Bu2Si(OM)2 (M=Li, Na) [11], have
been structurally characterised, but there are few reports of their use as reagents for
the preparation of metallasiloxanes. The structural identity of the compound
Ph2Si(OLi)2, obtained from the reaction between Ph2Si(OH)2 and BuLi (2:1), is
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Table 1
Coordination modes of a,v-siloxanolate ligands [O(R2SiO)n ]2−. Ligand type: [R2SiO2]2−
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Table 2
Coordination modes of a,v-siloxanolate ligands [O(R2SiO)n ]2−. Ligand type: [O(R2SiO)n ]2−, n=2
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Table 3
Coordination modes of a,v-siloxanolate ligands [O(R2SiO)n ]2−. Ligand type: [O(R2SiO)n ]2−, n=2
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Table 4
Coordination modes of a,v-siloxanolate ligands [O(R2SiO)n ]2−. Ligand type: [O(R2SiO)n ]2−, n=3

unknown. Despite this, the compound has been used effectively as a reagent in the
synthesis of various metallasiloxane systems. Reactions involving metal halides with
this source have yielded products containing the diolate moieties (OSiPh2O)2−,
(OSiPh2OSiPh2O)2−, and (OSiPh2OSiPh2OSiPh2O)2−, e.g. [(Cp/Cp*)2ZrOSiPh2-
OLiOH]2 [10], [Mg{O(Ph2SiO)2}2]-m-(Lipy)-m-{(Lipy)3(OH)(Cl)] [34], incorporating
two six-membered magnesiasiloxane rings and an MgLi3O3Cl cubane fragment,
[Cr{O(Ph2SiO)2}2-m-(Lipy2)2] [34], with two six-membered chromiasiloxane rings,
and [Co{O(Ph2SiO)2}{(OPh2Si)3O)2-m-(Lipy2)2] [34], with both six- and eight-mem-
bered rings.

2.3. a,v-Siloxane diols, [HO(R2SiO)nH]

A variety of well-characterised disiloxanols are known, and some of these have
been used for the synthesis of metallasiloxanes. The stability of these diols towards
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oligomerisation varies, but is unsurprisingly improved greatly by the presence of
bulky organic substituents on the silicon atoms.

Attempts to transfer the disiloxanediolate, O(Ph2SiO)2
2−, to target metal centres

using the parent diol O(Ph2SiOH)2 have been met with varying degrees of success.
Some examples of intact transfer are given below:

3[Mn{N(SiMe3)2}2]+4[O(Ph2SiOH)2]

� [Mn{O(Ph2SiO)2}2-m-{MnN(SiMe3)2}2]·3THF [35]

[Ph3SnOH]+O(Ph2SiOH)2/pyridine� [O(Ph2SiOPh3Sn)2] [15]

[(t-BuN)2CrCl2]+O(Ph2SiOH)2/pyridine� [(t-BuN)(O)CrO(Ph2SiO)2]2 [17]

[(t-BuN)2MoCl2]+ [O(Ph2SiOH)2]� [(t-BuN)Mo{(O(Ph2SiO)2}2·py] [17]

[t-Bu2SnCl2]+ [O(Ph2SiOH)2]� [(t-Bu2SnO)(Ph2SiO)2]n [63]

This selection sees the ligand [O(Ph2SiO)2]2− in simple chelate mode in [(t-
BuN)Mo{O(Ph2SiO)2}2·py], in bridging mode in acyclic [O(Ph2SiOPh3Sn)2] poly-
meric [(t-Bu2SnO)(Ph2SiO)2]n and cyclic [(t-BuN)(O)CrO(Ph2SiO)2]2 and in
chelate-bridging mode in spirocyclic [Mn{O(Ph2SiO)2}2-m-{MnN(SiMe3)2}2]·3THF.
[(t-Bu2SnO)(Ph2SiO)2]n reverts to monocyclic [(t-Bu2SnO(Ph2SiO)2] in solution. In
other cases reactions involving [O(Ph2SiOH)2] proceed with the formation of a
metal oxide species and the elimination of a trisiloxane compound (Ph2SiO)3, e.g. in
reactions with Me3Al, Zr(CH2Ph)4, Co{N(SiMe3)2}2 [36].

In general, the products obtained from reactions with the diol [O(Ph2SiOH)2] are
largely dependent on the nature of the target metal centre used.

Table 5
Coordination modes of a,v-siloxanolate ligands [O(R2SiO)n ]2−. Ligand type: [O(R2SiO)n ]2−, n=4
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Table 6
Periodic group listings of compounds: selected details on synthesis and structure of metallasiloxanes
having ligands [R2SiO2]2− or [O(R2SiO)n ]2−
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Table 7



29L. King, A.C. Sulli6an / Coordination Chemistry Re6iews 156 (1999) 19–57

Table 8
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Table 9
Periodic group listings of compounds: selected details on synthesis and structure of metallasiloxanes
having ligands [R2SiO2]2− or [O(R2SiO)n ]2−



31L. King, A.C. Sulli6an / Coordination Chemistry Re6iews 156 (1999) 19–57

Table 10
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The t-butyl substituted diol, [O(t-Bu2SiOH)2], has been used for the preparation
of the acyclic [O(t-Bu2SiOReO3)2] (from Re2O7) [35], and spirocyclic [Sn{O(t-
Bu2SiO)2}2] (from SnCl4) [14]. In both cases the diolate is transferred intact. A
number of trisiloxanediols are available which can be readily converted to the
corresponding alkali metal derivatives e.g. [{Me2Si(Ot-Bu2SiOH)2}] [28].

2.4. Alkalimetal a,v-siloxane diolates, [MO(R2SiO)nM]; M=Li, Na

A relatively large number of metallasiloxanes are accessible from the alkalimetal
a,v-siloxane diolates, [MO(R2SiO)nM] (M=Li, Na). The reagents themselves are

Table 11
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Table 12
Periodic group listings of compounds: selected details on synthesis and structure of metallasiloxanes
having ligands [R2SiO2]2− or [O(R2SiO)n ]2−
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readily formed on treatment of the parent diol compounds with BuLi or sod-
ium metal (the compound, [O(Me2SiONa)2·4H2O] [37] however was synthesised
by treatment of the tetrasiloxane (Me2SiO)4 with NaOH. Several of these
compounds have been structurally characterised e.g. [O(Ph2SiOLi·L)2]n L=py,
1.4-dioxan [36] DABCO, 4.4%-bipyridine [38]; [O(Me2SiONa)2·4H2O]n [37];

Table 13
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Table 14
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Table 15
Periodic group listings of compounds: selected details on synthesis and structure of metallasiloxanes
having ligands [R2SiO2]2− or [O(R2SiO)n ]2−
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Table 16
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[{O(Ph2SiONa)2}4·(NaOH)·7py(H2O)] [21]. Of the compounds within the class
[O(R2SiOM)2] (M=Li, Na), the phenyl substituted analogue has received the most
widespread attention. Studies involving these reagents with various precursor target
metal compounds have led to a variety of interesting observations concerning
ligand behaviour:
1. Intact transfer of the diolate ligand may occur to afford compounds with

chelate-bridging coordination modes, e.g. [Cr{O(Ph2SiO)2}2)-m-(NaTHF2)2] [18],
[Co{O(Ph2SiO)2}2-m-(LiTMEDA)2] [39], and [Cu{O(Ph2SiO)2}2)-m-(Lipy)2] [40]
(simple chelate [12] or bridging modes [15] were found in compounds derived
from O(Ph2SiOH)2).

2. Transfer of the diolate ligand may occur with chain expansion to the trisilox-
anenediolate Ph2Si(OSiPh2O)2

2− moiety; this in turn, may adopt a chelate or

Table 17
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Table 18
Periodic group listings of compounds: selected details on synthesis and structure of metallasiloxanes
having ligands [R2SiO2]2− or [O(R2SiO)n ]2−
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Table 19
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Table 20

chelate-bridging coordination, e.g. [(Py)2Ti{O(Ph2SiO)3}2], [26] and
[{O(Ph2SiO)2}Mg{O(Ph2SiO)3}-m-(LiTHF2)2] [29].

3. The diolate may function as an oxo transfer reagent—a process that is
accompanied by elimination of the cyclic trisiloxane (Ph2SiO)3 [43], e.g.

VCl4+ [O(Ph2SiOLi·L)2]�VOCl2+ (Ph2SiO)3+2LiCl

VOCl3+ [O(Ph2SiOLi·L)2]�VO2Cl+ (Ph2SiO)3+2LiCl

For reactions involving the t-butyl substituted compound, [O(t-Bu2SiOLi)2], intact
ligand transfer is invariably observed. Interestingly, the compounds [Me2Si(OSi-t-
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Table 21
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Table 22
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Bu2O)2GeCl2] and [{Me2Si(Ot-Bu2SiO)2}BF] are rare examples of metalla/hetero-
tetrasiloxanes obtainable from an alkalimetal trisiloxanediolate source. The reagent
used for these reactions, [Me2Si(OSi-t-Bu2OLi)2], may be prepared conventionally
from the parent diol and BuLi [28].

Table 23
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Table 24
Group 5 compounds cond.

2.5. a,v-Siloxanedichlorides, Cl(R2SiO)nR2SiCl

a,v-Siloxanedichloride, Cl(R2SiO)nR2SiCl, reagents have proved particularly suc-
cessful upon reaction with target element diols such as boric acids XB(OH)2 (where,
X=Ph, F). In these cases, simple examples of monocyclic heterosiloxane rings are
usually observed, including a rare example of a monocyclic heterotrisiloxane
[12,27].

2.6. Cyclic and polysiloxanes

a,v-Siloxanediolate units may be abstracted by metal compounds from cyclic or
polysiloxanes to give various metallasiloxanes. Several reports of compounds
formed in this way have appeared in the literature, e.g.
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Table 25
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Table 26
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Table 27
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Table 28

(Me2SiO)4+[(C5Me5)2Sm(m-H)]2THF]2�[(C5Me5)2SmTHF]2-m-[O(Me2SiO)2] [44]

Al2X6+ (Me2SiO)4� [Al3{O(Me2SiO)2}2X5]
X=Cl, Br

[19,45]

NaOH/H2O/EtOH+ (Me2SiO)4� [O(Me2SiONa)2·4H2O]n [37]

[Ag(C6H4CH2NMe2-2)]4+2PPh3/silicone grease

� [Ag(PPh3)(O(Me2SiO)2)]2 [46]
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3. Features of [R2SiO2]2− and [O(R2SiO)n ]2− ligand transfer with oligomerisation

Both silane diols and disiloxane diols are susceptible to oligomerisation under
certain reaction conditions. This process will occur particularly in cases where the
organic substituent (R) has a low steric demand. Oligomerisation may occur
following prolonged storage of the diol compounds in solution (the dry, solid
reagents are generally stable). Reactions utilising these reagents for the preparation
of metallasiloxanes, even when conducted at low temperature, will often lead to

Table 29
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Table 30
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Table 30 (Continued)
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products incorporating chain expanded siloxane units. The exact role of the target
metal in promoting these oligomerisations is not easy to distinguish from oligo-
merisation that occurs away from the metal centre. Solutions of the siloxanediol,
[O(Ph2SiOH)2] alone or in the presence of pyridine, are stable to oligomerisation
under the conditions generally employed for the preparation of the metallasiloxanes.
It is noteworthy that the variable temperature (VT) NMR spectra of 1:1 mixtures
of the diol compounds, [O(Ph2SiOH)2] and [O(C6H4CH3-4)2SiOH)2] represent a
direct combination of the VT spectra of the individual components [47]. Thus
reversible Si–O cleavage is not observed on the NMR time-scale.

With regard to the role of the target metal in promoting ligand oligomerisation
it is possible to highlight specific pairs of metal/diolate compounds that either give
rise to intact transfer of a ligand or give chain expanded products. For example, the
reagent combination which is employed in the following reaction will greatly affect
the nature of the resulting metallasiloxane product:

[O(Ph2SiOM%)2]+MCl4�

M%=Li, Na; M=Ti, Zr, Hf, Sn

The dilithium reagent, [O(Ph2SiOLi)2] gives products which result from intact
transfer of ligands in reactions with MCl4; M=Zr, Hf [41], Sn [42], but siloxane
chain expanded products for M=Ti [26]. This situation is reversed when the
disodium reagent is used. Furthermore, the product of the reaction with MgCl2 and
the dilithium reagent exhibits both intact transfer and chain expanded ligand in the
same complex (both in chelate-bridging modes) which indicates that the pathways
are not mutually exclusive [29]. All reactions employed similar conditions in terms
of time, temperature, solvent, dilution and in each case only one compound is
isolated. Relatively high isolated crystalline product yields (in terms of available
silicon) can be obtained indicating a relatively high degree of product selectivity in
each case. The product selectivity for specific reacting pairs [O(Ph2SiOLi)2]/TiCl4,
[O(Ph2SiOLi)2]/MgCl2 and [O(Ph2SiONa)2]/TiCl4 [41] persists with variations in
reaction conditions like time, temperature, dilution, or solvent. Variation in reaction
stoichiometry from the ideal stoichiometric precursor metal compound requirement
(based on the products) does not alter the course of reactions. Therefore, it is clear
that for these cases, the obser6ed reaction pathways are highly selecti6e for specific
reagent pairs. These results suggest that the ligand oligomerisation which occurs en
route to metallasiloxane compounds, depends on the combination of reagent and the
target metal centre employed. However, no obvious trends associated with the
reagent pairs have emerged from the observations to date which might allow us to
predict the outcome for specific cases.

4. Spectroscopic properties of metallasiloxanes

4.1. Vibrational spectroscopy

Infra red data on many of the metallasiloxanes derived from a,v-siloxane
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diolates, [O(R2SiO)n ]2−, are available. For the most part however, only tentative
band assignments have been made. One particularly useful study reported the
IR/Raman spectra of the compounds [{Ot-Bu2SiO}BPh]2, [Cl2Ge{Ot-Bu2SiO}]2,
[Cl2Ti{Ot-Bu2SiO}]2, [Br2Ti{Ot-Bu2SiO}]2, and [I2Ti{Ot-Bu2SiO}]2 assigned with
the aid of normal coordinate analysis of a model of the compound t-Bu2Si(OH)2

[48,49]. In these cases, strong bands in the region of 950 cm−1 are attributed to
stretching and bending in the Si–O–M unit. In many other cases where there are
[MO(R2SiO)n ] ligands present, it is common to observe additional overlapping
bands in the region 1120–1000 cm−1 due to Si–O–Si stretching and bending
vibrations; the patterns in this region vary considerably with changes in ligand
coordination mode or metallasiloxane ring size. Isostructural analogues as ex-
pected usually have identical patterns in this region.

4.2. NMR spectroscopy

Solution phase NMR data is a useful structural probe for metallasiloxanes,
which do not exhibit fluxional behaviour on the NMR timescale, and is an
excellent tool for the detection and study of fluxionality. The available ambient
temperature 29Si-NMR chemical shift data for the compounds discussed within
this review are given in the compound reference tables (as average values for
fluxional compounds). These data are obtained for solutions of varying concentra-
tions and solvent, which unfortunately rules out meaningful comparisons between
chemical shift data. The majority of compounds containing the ligands
[O(Ph2SiO)2], [Ph2Si(OPh2SiO)2], or [O(Ph2SiO)4], have chemical shift values in the
range d −40 to −50; compounds containing the ligands [O(Me2SiO)2],
[Me2Si(OMe2SiO)2], [O(Me2SiO)4],], have chemical shift values in the range d

−16 to −20; and compounds containing the ligands [Ot-Bu2SiO], [Me2Si(Ot-
Bu2SiO)2], have chemical shift values in the range d −18 to −29. In general, the
greater shielding at a given Si atom a to a metal centre (e. g. (M)OSiO(Si)),
compared to a Si atom a to another silicon atom (e.g. (Si)OSiO(Si)) is reflected in
the chemical shift data; with the former having the higher chemical shift values.
This is anticipated from structural parameters where Si–O(M) distances are gener-
ally shorter than Si–O(Si) distances, an indication of greater electron density in
the Si–O(M) bond.

Metallasiloxanes which exist as -ate- complexes with additional internally sol-
vated cations, (particularly H+, Li+, or Na+), e.g. [K{O(Ph2SiO)2SiPh2OH}]2-
C6H6 [50], [{O(Ph2SiO)2}Mg{(OPh2Si)3O)2-m-(LiTHF2)2] [29] and [{O(Ph2-
SiONa)2}4·(NaOH)·7py(H2O)] [21] exhibit fluxional behaviour in solution. Lithium
hopping and proton hopping processes have been invoked to explain the variable
temperature spectra of the metallasiloxanes [Hf{O(Ph2SiO)2}3-m-(Li)2·3py] [36],
[Ta{O(Ph2SiO)2}3-m-(Lipy2)] [51], and [K{O(Ph2SiO)2SiPh2OH}]2C6H6 [50] The
Gibbs free energy of activation for the proposed two-site exchange processes is of
the order of 40 kJ mol−1.
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5. Chemical and thermal properties

Some details on the reported chemical reactivity of the metallasiloxanes described
in this review are outlined below. For metallasiloxanes derived from [O(Ph2SiOM)2]
(M=Li, Na), e.g. [Co{O(Ph2SiO)2}2-m-(Lipy2)2] [52], some of the metal sites are
known to be substitutionally labile. Thus it is possible to exchange one of the
lithium ions to give [(Lipy2)-m-pyCo{O(Ph2SiO)2}2-m-(CoClpy)] [39] or [(Lipy2)-m-
py2Co{O(Ph2SiO)2}2-m-(MnClpy)] [52]. In addition the spiro cobalt atom in
[Co{O(Ph2SiO)2}2)-m-{(Lipy2)2] may be exchanged for copper to give [Cu{O-
(Ph2SiO)2}2)-m-(Lipy)2].[40] Coordinating donor solvent molecules are readily ex-
changed with interesting consequences for structure, e.g. compare [O(Ph2Si-
OLi·py)2]2 with [{O(Ph2SiOLi)2}2·2THF·2(4,4%-bipyridine)]� [20,38], or
[Al(OH){O(Ph2SiO)2}]4·4Et2O with [Al4O2(OH)2{O(Ph2SiO)2}4]·2HNEt3, [23,24].

In general, M–O(Si) bonds in compounds described in this review are readily
hydrolysed by water and the compounds are usually prepared and stored under
anhydrous conditions. A 29Si-NMR study on hydrolytic stability of some ti-
tanasiloxanes showed that the di-titanacylcotetrasiloxane [Ti(acac)2OSiPh2O]2 is
more stable than the spyrocyclic systems [Ti{O(Ph2SiO)2}2] [53], or [Ti{O-
(Ph2SiO)4}2] [30], which in turn are more stable than bicyclic systems [Ti(a-
cac)O1.5]2(OSiPh2)3·2C4H8O and [Ti(acac)O1.5]2(OSiPh2)3·2C4H8O2. The parent
silanols are among the hydrolysis products in each case [54].

Many of the lower molecular weight (B1000 amu), generally monocyclic, hetero-
and metallasiloxanes give molecular ions in their mass spectra. However, molecular
ions are frequently not observed for metallasiloxanes with more complex polycyclic
structures.

Thermal gravimetric analyses of the compounds [Sr{O(Ph2SiO)2}(H2O)(NH3)0.33,
and [Sr3{O(Ph2SiO)2}3(tetragylme)2] [31], gave final residual weights much higher
than expected for the metal oxide. Preparative scale pyrolysis studies on
[Co{O(Ph2SiO)2}2)-m-{(LiTMEDA)2] afforded the volatile products (Ph2SiO)n,
biphenyl and TMEDA. The non-volatile residue g-Co2SiO4 was recovered and
identified by powder diffraction. Interestingly, the compounds [Li{Nb-
{O(Ph2SiO)2}3}]·4LiCl·4THF, and [Li{Ta{O(Ph2SiO)2}3}]·4LiCl·4THF yielded
LiMO3; M=Nb, and Ta as non-volatile residue when pyrolysed at temperatures
between 200 and 500°C [50].

Newly developed metallocene catalyst technology for the polymerisation of
a-olefins has been the focus of much attention in recent years. A wide variety of
new compounds have been produced, and much emphasis placed on the production
of tailor-made polymer materials. The catalysts themselves predominantly based on
Group 4/6 metal centres, range from simple metallocene dichlorides to more
complex chiral systems. Interestingly within this vein, the series of Group 4
cyclopentadienyl metallasiloxanes: [Cp2M(OSiPh2O)]2, [Cp2M(OSiPh2OSiPh2O)]2,
[Cp2M(OSiPh2OSiPh2O)] (where Cp=cyclopentadienyl and M=Zr) [55] have been
cited, and are shown to be extremely active towards ethylene polymerisation.
Catalytic activity is not restricted to metallocene systems alone. The mixtures
Zr(CH2Ph)4/[(O(Ph2SiOH)2] are also reported as catalysts in the patent literature
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[56], and the complexes [(py)2Ti{O(Ph2SiO)3}] [26], [VO{O(Ph2SiO)2}2-m-(LiTHF)2]
[57], [Cr{O(Ph2SiO)2}2-m-(Lipy2)2], [Cr{O(Ph2SiO)2}2-m-(NaTHF2)2] [18] are known
to catalyse ethylene polymerisation in conjunction with AlMe3. Despite the re-
ported activity nothing is known about active-cites within these systems. The design
of more active/versatile metallasiloxanes for this type of application clearly depends
upon a better understanding of the chemistry at the molecular level.
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