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The compound (Me2NO)3SiOSi(ONMe2)3 was prepared by the reaction of LiONMe 2 with
Si2Cl6, a reaction in which oxygen is inserted into the Si-Si bond. The crystal structure of
(Me2NO)3SiOSi(ONMe2)3 was determined and shows the compound to have a linear siloxane
core and SiON units with small valence angles at oxygen, caused by weak Si (-N interactions
leading to partially hypercoordinate Si centres.

Our recent studies on aminoxysilanes R^Si-ONR'2 have shown that attractive interactions be
tween the silicon and nitrogen atoms lead to hy
percoordinate Si centres and three-membered ring
systems in extreme cases [1]. Thus, exceptionally
strong interactions of this type have been found
in ClH2SiONMe2 [2] and F3SiONMe2 [3], The
strength of such interactions is dependent on the na
ture of the substituents at the silicon atoms, their ori
entation relative to the SiON skeletons and the steric
congestion about the silicon centre. The knowledge
about such interactions is important, as aminoxysi
lanes have found applications as cold curing cata
lysts [4], i. e. crosslinking agents [51 for silicone
polymers. Representative examples are the trisC/V,N-dialkylaminoxy)organosilanes, but also oximatosilanes. These have the advantage of being
highly active and applicable without addition of
toxic organotin catalysts. The formation of SiON
units is also seen as an intermediate step of the
hydroxylamine catalysed alkoholysis of Si-H func
tionalities in polylsilanes applied for tailoring their
properties [6],
Here we report a method to prepare hexakis(N,N-dimethylaminoxy)disiloxane (Me2NO) 3 SiOSi(ONMe2)3 , in one step from hexachlorodisilane,
Si2Cl6, and the determination of its crystal struc
ture. Initially, we intended to react N,N-dimethylaminoxylithium, LiONMe2, with hexachloro
disilane in order to obtain hexakis(N,N-dimethyl0932-0776/01/0700-0630 $ 06.00
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aminoxy)disilane, (Me2NO) 3 SiSi(ONMe2)3 . How
ever, the reaction yielded unexpectedly (Me2NO) 3 SiOSi(ONMe2)3 , which means that the Si-Si bond
was broken and an oxidation has taken place under
the conditions applied.
LiONMe 2 + Si2Cl6 -//— (Me2NO) 3SiSi(ONMe2)3
---♦(Me2NO)3SiOSi(ONMe2)3

As we could not identify other reaction products,
we have to assume that the hydroxylamine link
ages have served as oxidative agent. This is possi
ble if LiONMe2 acted as an "oxenoid", analogous
to lithium peroxides as has been reported by Boche
et al. for LiOOC(CH3)3,[7] which reacts to give
LiOC(CH 3)3 under extrusion of oxygen atoms.
The compound (Me2NO) 3 SiOSi(ONMe2)3 was
characterised by elemental analysis, mass spectro
metry and N M R spectroscopy of the nuclei ]H,
I3C, 15N and 29Si. The 'H N M R shows a single
line, while the splitting of the 13C NMR signal
into a quartet of quartets proves the presence of
the NMe2 group. The 15N N M R spectrum shows a
singlet at -257.1 ppm, which is shifted to lower fre
quencies as compared to Si(ONMe 2)4 (-249.2 ppm)
[8] or HSi(ONMe 2)3 (-248.1 ppm) [9]. The signal
in the 29Si N M R spectrum is found at -85.8 ppm,
which is quite different from those in Si(ONMe 2)4
(-73.7 ppm) and in Si(ONEt2)4 (-59.9 ppm), but
similar to the value for Si(OiPr)4 at -85.7 ppm. The
mass spectrum does not show the molecular ion
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Fig. 1. Molecular structure of one of the two crystallographically independent molecules with a centre of inver
sion located at the central oxygen atom.

peak, but a prominent peak at m/z = 372 , which
is 60 mass units less than the molecular weight.
This points to some instability of the molecule or
molecular ion in the gas phase. On the basis of these
data we could still not assign the correct structure,
as there is no direct probe for finding the central
oxygen atom of (Me2 NO)3 SiOSi(ONMe 2 )3 .
The unequivocal identification of (Me2NO) 3 SiOSi(ONMe 2)3 was only possible after the deter
mination of the crystal structure, which is shown
in Fig. 1. The compound crystallises in the triclinic
space group P I, with two molecules in the unit cell,
showing no significant intermolecular interactions.
The fact that two independent molecules are present
in the unit cell requires crystallographic symmetry

33
—
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1.452(3)
1.455(3)
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Table 1. Selected geometric pa
rameters for (MeiNObSiOSi(ONMe2)3. The table is arranged
to facilitate comparison of the
three different MeiNOSi units
in each of the two independent
molecules.

—
111.9(1)
105.4(1)
104.5(1)
105.5(1)
111.6 (2 )

in both of them. This is the case, as both central
oxygen atoms lie on the special positions of cen
tres of inversion, which leads to Si-O-Si angles of
exactly 180°.
Selected distances and angles are listed in Ta
ble 1 for all six different Me2 NO groups bound in
two different Si environments. Table 1 shows that
all important parameters are very similar for all of
these groups, which can be expected as they are po
sitioned very regularly in a propeller-like arrange
ment about the Si-O-Si axis. The Si-O-N angles fall
over a range between 105.4(1) and 108.5(1)°, which
can be interpreted as a very weak attractive inter
action between the silicon centres and the nitrogen
atoms.
These values are small as compared to an an
gle of about 118°, which is to be expected for a
Si-O-N angle in the absence of Si -N attractive in
teractions [10]. The silicon atoms should thus be
seen as partially hypercoordinate and assigned 4+3coordination, as in Si(ONMe 2)4 [8] with 4+4- or
HSi(ONMe 2)3 [9] with 4+3-coordinate Si centres
and similar Si-O-N angles.
The Si-O bond lengths in all the SiON units are
rather similar [1.636(1) - 1.655(1) A], but they are
significantly longer than the Si-0 bonds to the cen
tral oxygen centre [1.597(1) and 1.598(1) A]. The
reason for this can be seen in the rather different
surrounding of these oxygen atoms, as one is lin
early coordinated and the others are part of dis
torted three-membered SiON ring systems. An ex
treme description of the different bonding situation
would compare them as sp and sp? hybrids, but
with respect to the highly polar nature of the SiO bonds this seems not to be a useful description
of bonding. A 0 3 Si-0 -Si0 3 unit is best compared
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to Si-O-Si fragments with six highly electronega
tive substituents, such as F3SiOSiF3. In the latter
the Si-0 distances are 1.58(3) A and the Si-OSi angle is 156(2)° in the gas phase [11], which
reflects the extreme widening of the valence an
gle at oxygen, even if it is smaller than the 180°
in (Me2NO)3SiOSi(ONMe2)3. Also a good com
pound to compare (Me2NO)3SiOSi(ONMe2)3 with
is (Me3CO)3SiOSi(OCMe3)3. This compound con
tains also a linear SiOSi unit and shows the same
difference between the Si-0 bond lengths of the
central siloxane unit (1.556 A) and the Si-0 bonds
to the butoxy substituents (1.591 A) [12]. How
ever, due to the absence of attractive Si -N interac
tions and the presence of steric repulsion between
Si centres and butyl groups the valence angles in the
Si-O-C linkages are much wider [137.0 to 145.0°]
as compared to the much smaller Si-O-N angles in
(Me2NO)3SiOSi(ONMe2)3 [105.4(1) to 108.5(1)°].
This work shows that LiONMe2 can act as ox
idant and nucleophilic substitution reagent at the
same time. Hexachlorodisilane is oxidized and the
six Si-Cl functions substituted in one step. The re
sulting (Me2NO)3SiOSi(ONMe2)3 is a disiloxane
with each of the Si centres partially hypercoordinate
through three predictably weak Si -N contacts.

Experimental
Synthesis
2.5 ml of N,N-dimethylhydroxylamine (34.9
mmol) was dissolved in 30 ml of hexane and cooled
to 0 °C. 20 ml of n-butyl lithium (1.7 N solution
in hexane, 34 mmol) was slowly added to the sus
pension and stirred for 1 h at ambient temperature.
All volatile components were removed in vacuum
to yield 2.30 g of LiONMe2 (34.3 mmol), which
were suspended in 10 ml of diethyl ether before
0.86 ml of hexachlorodisilane (5 mmol) was added.
The mixture was stirred for 2 h, the lithium chloride
filtered off and the clear solution slowly cooled to
-78 °C, whereby 1.07 g (53%) of (Me2NO)3SiOSi(ONMe2)3 was obtained as a colourless, crystalline
precipitate.
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