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He I Photoelectron Spectra of Permethylated Polygermanes
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Photoelectron spectra of permethylated linear germanes
display isolated bands in the 7.70-8.60 eV region, which
are readily assigned to ionizations from the germanium

framework.

Organometals, particularly those with metal-metal ¢ bonds, are excel-
lent electron donors. As electron-rich species, they are subject to
cleavage by various organic electrophiles as well as transition metal com-

1)

potentials, electron-transfer mechanisms are also possible in which the

plexes. Since group 14 element catenates have rather low ionization
rate is limited by the ability of the group 14 element catenates to trans-
fer an electron to an electrophile acting as an electron acceptor. While
the electron-donor properties of silicon-silicon o bonds have been amply

2,3)

investigated by both chemical and physical methods, those of germanium-

germanium ¢ bonds have not been reported except for hexamethyldigermane and
hexaethyldigermane.4—6) We herein describe the first report on ionization
potentials (IP’'s) of permethylated linear polygermanes, Me(MezGe)nMe (n=2-
5), obtained by photoelectron spectroscopy.
Figure 1 shows the He I (584 A, 21.22 eV) photoelectron spectra of
gaseous Me,Ge and linear permethylated polygermanes Me(MezGignMe (n=2-4)
Ge,

measured by a transmission-corrected electron spectrometer. For Me,

three bands labeled A-C have been attributed to emissions from relevant
8) band A is due to the 7t2
character; band B is due to the ltl, 2e, and 6t2 orbitals, all of which are

CH bonding; weak band C is due to the 6al orbital having Ge 4s character.

molecular orbitals; orbital having GeC bonding

Owihg to the Jahn-Teller distorsion upon ionization, band A is split into
three subbands and appears considerably broadened.
The spectrum of Me(MezGe)ZMe exhibits a new band -at the lower IP re-
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Fig. 1. PES of Me4Ge (a), Me3GeGeMe3 (b),

Me(MezGe)3Me (c), and Me(MeZGe)4Me (a).

gion in addition to the above-mentioned bands A-C. On going to

Me (MezGe)3Me and Me (MezGe)4Me, this band is split into two and three bands,
respectively. Evidently, these bands are ascribed to electron removal
from orbitals having GeGe bonding character (OGeGe)’ as in the cases of
linear polysilanesz) and linear permethylated polysilanes.2'4) The verti-

cal IP’'s of polygermanes are summarized in Table 1. In the Table the peak
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Table 1. Vertical Ionization Potentials (eV) of Permethylated
Polygermanes
o
Compound GeGe
1 2 3
Me3GeGeMe3 8.57 £ 0.05
Me(MezGe)3Me 8.15 & 0.05 8.93 £t 0.05
Me(MezGe)4Me 7.80 £ 0.05 8.55 £ 0.05 8.93 % 0.1
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positions were determined by deconvolution of the spectrum and by referring

Penning ionization electron spectrum.

tron spectrum of Me (Me Ge)SMe

2
(which is not shown in Figure

1 owing to the low signal/
noise ratio) and assigned bands

at IPp > 7.7, 8.5, and 9.2 eV
9)

to o orbitals.

GeGe
Figure 2 shows the ener-

gy diagram of the o levels

GeGe
with increasing Ge chain length
together with that of the OSiSi
levels of linear permethylated

2)

polysilanes. The splitting
pattern shows a good corre-
sponding between the Ge and Si
compounds except for the fact
the OGeGe
slightly to the lower IP side

sisi® This
indicates that the o bond-bond

levels are shifted
compared with o

interaction in polygermanes
resembles to that in polysi-
lanes, in the sense of simpli-
fied model based on the linear
combination of the bonding or-
bitals.z) This respect in-
volving the case of cyclic

polygermanes will be discussed

9)

We also measured

the photoelec-
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Fig. 2. Energy diagram of the OGeGe
. . . o
(OSiSi) levels with increasing Ge(Si)

chain length.
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in more detailed elsewhere.
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