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The trinuclear zinc siloxane [(MeZn)2Zn(OSiPh3)4] (1) and
the first novel siloxane-bridged hexanuclear dimer
[{Me(THF)Zn}2OZn(OSiR2)(R1)]2 (R = Ph, R1 = OSiR2OSiR2O)
(2) are accessible by Brønsted acid/base reaction of trior-
ganosilanols with the zinc base ZnMe2. Both compounds

Introduction

In recent years, a large variety of molecular metallasilox-
anes (M-O-Si) have been synthesised through metallation
of organosilanols.[1] These compounds have received con-
siderable attention as versatile precursors for metal silic-
ates[2] and doped metal oxides[3] or as molecular models for
heterogeneous silica- and zeolite-supported catalytic sys-
tems.[4,5] We discovered recently that the thermolysis of mo-
lecular M-O-Si compounds with almost identical M�O and
Si�O binding energies facilitates ambident decomposition
pathways, affording elemental metal and/or metal oxide
particles. The composition of the products can also be eas-
ily influenced by the nature of the substituents at the M
and Si atoms and the reaction conditions. Thus, solid-to-
solid and solid-to-vapour decomposition (CVD) of the
tetranuclear zinc siloxane [XZnOSiR3]4 (X � Me, Et, I) or
its polymeric analogue [(Me3SiO)2Zn]n affords nanocrystal-
line ZnO and/or Zn particles.[6]

Results and Discussion

In order to learn more about the influence of the degree
of aggregation of the zinc siloxane precursors and the na-
ture of their organic shell on the size and morphology of
the produced Zn and/or ZnO particles, we have been inter-
ested in the synthesis of differently preorganised zinc silox-
ane aggregates. In this contribution, we describe the syn-
thesis and characterisation of the sterically congested tri-
nuclear zinc siloxane [(MeZn)2Zn(OSiR3)4] (1) which
can be easily expanded to its hexanuclear dimer
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were characterised by NMR spectroscopy and a single-crys-
tal X-ray structure analysis. The X-ray structures of the re-
ported complexes are discussed.
( Wiley-VCH Verlag GmbH & Co. KGaA, 69451 Weinheim,
Germany, 2003)

[{Me(THF)Zn}2OZn(OSiR2)(OSiR2OSiR2O)] (2). The lat-
ter represents a novel type of metallasiloxane and is the
first zinc polysiloxane. In accordance with recent studies,
different zinc siloxane aggregates are accessible by Brønsted
acid/base reaction of triorganosilanols R3SiOH (R � Me,
Et, iPr) with the zinc bases ZnR2 (R � Me, Et). Depending
on the steric demand of the substituents this reaction fur-
nishes dimeric, trimeric and tetrameric ZnO aggregates.[7,8]

Thus, the reaction of the sterically congested triphenylsil-
anol Ph3SiOH with ZnMe2 leads to the Zn3O4 aggregate 1
in 75% yield (Scheme 1). The crystal structure of 1 (Fig-
ure 1) consists of asymmetric units with a nonlinear array
of three zinc atoms [Zn···Zn···Zn � 159.27(3)°] that are
bridged by four triphenylsiloxy groups The spirocyclic zinc
atom Zn(2) has a distorted tetrahedral geometry, whereas
the two terminal zinc atoms (Zn1 and Zn3) are only tri-
gonal-planar coordinated. The observed Zn3O4 core of the
aggregate is in good agreement with that of the previously
reported derivatives [(MeZn)2Zn(OSiiPr3)4][7] and
[Me3SiCH2ZnOR]2Zn] [R � (2,6-iPr2-C6H4)].[9] Remark-
ably, the Zn�O distances for the four-coordinate Zn(2)
atom [average 1.949(3) Å] are shorter than those for the
three-coordinate ones [average 1.981(3) Å] due to the
greater partial positive charge at Zn(2). The inconspicuous
Zn�C distances average 1.919(6) Å. While the dihedral
angle between the two Zn2O2 planes of 86.9(1)° is close to
the expected value of 90°, the endocyclic O(1)�Zn(2)�O(2)
and O(3)�Zn(2)�O(4) angles are, at 84.1(1) and 86.0(1)°
respectively, considerably distorted from the ideal tetrahed-
ral value (109.5°). This large distortion is due to the
strained four-membered Zn2O2 rings which, in turn, result
in a corresponding expansion of the exocyclic O�Zn(2)�O
angles [average 121.1(1)°]. To our surprise, the preference
for the trinuclear structural motif of the Zn atoms in 1 is
still preserved if the sterically congested Ph3SiO groups are
fully replaced by the less demanding Ph2SiO2 moieties.




