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Long-range H-H Spin-Spin Coupling in Methyl Sulphide Derivatives
of Silane and Germane

By J. T. Wang and C. H. VaNn Dyke*
(Department of Chemistry, Carnegie Institute of Technology, Pittsburgh, Pennsylvania 15213)

LonG-ranGE H-H spin-spin coupling has been
observed in the ¥C and *%Si satellites of the proton
nuclear magnetic resonance (n.m.r.) spectra of
Me,S and (SiH,),S.1»2 It has not been possible to
measure this coupling in the germanium analogue,
since proton-germanium coupling has not been
observed in the H n.m.r. spectra of substituted
derivatives of germane.3* Information about the
magnitude of long-range proton coupling through
sulphur in germanium hydride systems can easily
be obtained from the high-resolution H n.m.r.
spectrum of an unsymmetrical sulphur derivative
such as germyl methyl sulphide, GeH;SMe. We
report the preparation and high-resolution H
n.m.r. data for this new compound.

Germyl methyl sulphide was prepared in a
standard high-vacuum system by the interaction
of GeH,Cl with solid NaSMe at room temperature.
The material could not be completely purified by
low-temperature fractionation and was purified by
vapour-phase chromatography using a 209, benzyl
ether-Chromosorb W column. The molecular
weight (found, 122-7; calc. 122-7), mass-spectral
fragmentation pattern, and infrared spectrum are
all in agreement with the formulation of the com-
pound as GeH;SMe.

The high-resolution 'H n.m.r. spectrum of
GeH,SMe was determined on 209% and 909
solutions (by volume) in cyclohexane with a drop
of tetramethylsilane added.t The spectrum con-
sisted of two absorptions at =+ 7-95 4-0-01 (CH,
protons) and 5-52 4 0-01 (GeH; protons), each of
which had the appearance of a 1:3:3:1 quartet.
It is obvious that long-range proton spin-spin
coupling was occurring. The measured coupling
constant, J(HH’), is 0-60 L 0-05 c./sec. No
Ge-H coupling was observed. Chemical shifts

are given at infinite dilution; J(HH’) did not vary
with concentration.

In order to establish the trend of this long-range
proton coupling through sulphur in these parent
Group IV hydride systems, the high-resolution
'H n.m.r. spectrum of SiH,SMe® was also deter-
mined under the same conditions. For this
compound, J(HH’) was found to be 0-45 -+ 0-05
c./sec. The wvalues of J(HH’), in Me,S and
(SiH,4),S are 0-30 +4-0-05 and 0-70 -+0-02 c./sec.
respectively.1? It is apparent from these data
that the absolute magnitude of the proton—proton
spin-spin coupling constant through the C-S-M
linkage (M = C, Si, and Ge) increases as the Group
IV element is changed from carbon to silicon to
germanium. The same trend is retlected in the
relative magnitude of the analogous coupling in
Me,S and (SiH,),S.

Although structural information is not available
for all of these compounds, it is reasonable to
assume that a simple H-H distance factor is not
responsible for this trend. The long-range coup-
ling appears to be dependent on the presence of a
sulphur atom in the molecule, since the analogous
coupling in (SiH,),O, SiH;OMe, and GeH,OMe
has not been observed, even though in certain
cases attempts were made to find it1.%8 If it is
present in the oxygen derivatives, its magnitude
is evidently considerably less than it is in the
sulphur analogues. ILong-range proton coupling
in other hydride derivatives of the Group IV
elements is currently under investigation.

We thank Mrs. Margaret Gjertsen and Mr. Gerst
Gibbon for obtaining the n.m.r. spectra.
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t N.m.r. spectra were determined on a Varian Associates A-60 spectromecter at room temperature. Calibration

was by the standard side-band technique.
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