Journal of Organometallic Chemistry P13
Elsevier Sequoia S.A., Lausanne
Printed in The Netherlands

PRELIMINARY COMMUNICATION

pa—dn BONDING IN TRIMETHYLSILYL COMPOUNDS

B.G. GOWENLOCK and J. STEVENSON
Department of Cheinistry, Heriot—Watt University, Edinburgh 1 (Great Britain)
(Received May 231d 1968)

Attention has recently been drawn! to a linear relationship between the
ionization potential of the element X and A, the difference between the bond dis-
sociation energies D(Me;Si—X) and D(Me—X). It is claimed that this linear relationship is
in keeping with the suggestion that the trend in the value of A is due to contributions
from py—dy bonding in the trimethylsilyl halides.

The availability? of heats of formation of a number of trimethylsilyl compounds
makes possible a more far reaching consideration of the above relationship. Appropriate
data are given in Table 1. The value AH® {(Me;Si)g = —25.6 kcal-mol€™* given by
Davidson® is used throughout and D values are given to the nearest kcal-mole™.

It is expected that bonds from Si to Group V, VI and VII elements will possess
some pgy—dy bonding and that Si—C, Si—Si and Si—H bonds will not show this effect.

Figure 1 extends the figure given by Band, Davidson and Lambert and shows
that, if their relationship holds, it holds only for the three halogens. It is assumed that
the ionization potential of methylamino is the mean of those for amino’ and dimethyl-
amino® (this relationship holds for the isoelectronic comparison of methyl, ethyl and
isopropyl) and that the ionization potential of n-butylthio is a little lower than that for
methylthio®. The ionization potentials are given in references 3, 7, 8. It should be noted
that the A value for X = bromine is approximately the arithmetic mean of those for
chlorine and iodine and that as a result a plot of A against any physical property for the
three halogens which exhibits the same feature of arithmetic progression will also be
linear. Inspection of Table 2 shows that A as given will vary linearly with electron
affinity®, electronegativity!! , covalent radius'? and ionic radius'?. This suggests that the
assumption that support for p;—d, bonding is afforded from ionization potential data
is ambiguous. It is surprising that pg—d; bonding appears to be greater in bonding to
iodine than to chlorine although the bond length is greater and that negative A values
are obtained for Si—N bonds where pp—d; bonding is expected to be important!3. It
is possible that ionic contributions to the Si—X bonds are responsible for these anomalies.
The suggestion! that this cannot be so is based upon a misunderstanding; the considera-
tions of Pauling!* are based not upon bond dissociation energies but upon bond energies.
Attention was first drawn to the the effect of variation of ionic contributions to
bond dissociation energy variations in the series Me—X — tert-Bu—X by Baughan, Evans
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Fig.1. Plot of A against jonisation potential for Me3Si—X. O, where X has p electrons available for
P—dr bonding; X, where X has no p electrons. The line drawn is that given in reference 1.

and Polanyi'® and the difficulties inherent in assessing the effects was emphasised by

Warhurst' . Electronegativity considerations would imply that C—I is virtually non-polar

but that Si—I bonds have a considerable ionic component. This will have some effect on A.
We conclude that it is difficult to separate py—dy bonding effects from ionic

contributions and that the correlation suggested by Band, Davidson and Lambert is
ambiguous.
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