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UV, CT, and PE spectra of eight phenyl-substituted silanes
and germanes of the type of PhMezE—E'Me3 (E = si, Ge; E' = C, Si,
Ge, Sn) are recorded. Extensive o-m conjugation between o (E-E')
and m orbitals is demonstrated to determine the unique electronic
structures of these compounds.

In relation to current interests in the photochemistry of phenyldisilanesz)
and related aryl-substituted Group 4B catenates, we report herein ultraviolet (UV),
charge-transfer (CT), and photoelectron (PE) spectral data of some Group 4B cate-
nated compounds. These data will be indispensable to account for the mechanism of
the photoreactions of phenyldisilanes and related compounds.

Table 1 shows these spectral data of eight compounds together with some from
literature. The CT spectra of tetracyanoethylene (TCNE) complexes with these
compounds revealed two bands in which one (band II) had absorption maxima at around
25000 cm_l, and others had those at lower energies depending on the structures.
Noteworthy is the fact that the latter bands had extremely low intensities as noted

3) This means that HOMO of these compounds

3)

before for phenylpentamethyldisilane.
are composed mainly of o (E-E') orbitals. Experimentally, the band maxima were
determined by the method of Briegleb.4)

In the series of PhMezsiE'Me3, both UV (lLa) and CT-I band maxima show red-
shift as E' changes from C to heavier elements. A similar trend is seen for
PhMeZGeE'§?3. The first ionization potentials calculated from the Voigt-Reid
equation, GCT/eV = 0.83IP/eV - 4.42, agree quite well with those determined by PE
spectra.

Previously, we have observed a linear relationship between UV and CT maxima
3 (E' = Si, Ge, and Sn).6)

Similar linear relations were found also for two series of compounds in this study.

for benzyl-substituted Group 4B compounds, PhCHzE'R

S(lL) = 1.015(cT) + 24500 em™} (x = 0.996) for PhCHzE'Me37)
5(1La) = 1.119(CT) + 20400 cm T (r = 0.999) for PhMe,SiE'Me,
5(1La) = 1.09%(CT) + 21900 cm™ ¥ (r = 0.997) for PhMe,GeE'Me,

Coefficients of almost unity in these relations indicate that ground-state
energies are directly reflected to the electronic transitions. However, smaller
transition energies in lLa bands of phenylsilanes and phenylgermanes suggest that
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Table 1. Spectral data of PhMeZE-E'Me3 (E = Si, Ge; E' = C, Si, Ge, Sn)

Compounds UV(lLa)a) CTb)/cm_l IP/eV
gmax/cm-l emax/dm3mol-lcm_l I II CT PE
PhMeZSiCMe3 46300 9260 23300 25400d) 8.80 8.79e)
PhMeZSiSiMe3 43300 109000) 20500 25100 8.39 8.35
PhMeZSiGeMe3 43200 11800 20600 25300 8.40 8.37f)
PhMezsiSnMe3 41400 11700 18900 25300 8.15 ---—f)
PhMezGeCMe3 46500 8310 22500 25200 8.69 —_———
PhMezGeSiMe3 44300 10300 20600 25300 8.40 8.33
PhMezGeGeMe3 44000 10600 20400 25300 8.37 8.29
PhMe,GeSnMe, 42600 12900 18900 25100 8.15 8.20

a) In hexane. b) In dichloromethane with TCNE as an acceptor. c¢) Ref. 8. d) Ref.
3. e) Ref. 9. f£f) Not determined.

energy levels of excited states of these compounds are lowered possibly by p-o¥*

10) The fact that three series of compounds gave the same

or (p-d)TT conjugation.
coefficients indicates no extra conjugation such as 7*-d-d.

The first ionization potentials of permethyl Group 4B catenates have been
determined by PE spectra (in eV) for Me%!SiSiMe3 (8.69),11) Me3SiSnMe3 (8.32),12)
Me3GeGeMe3 (8.6),12) Me3GeSnMe3 (8.33),l ) and Me3SnSnMe3 (8.20).12) We report
here additional data for Me3SiCMe3 (9.29, PES), Me3SiGeMe3 (8.65, CT), and Me3Ge-
GeMe3 (8.59, CT and 8.55, PES). IP values from CT spectra with TCNE as an acceptor
are calculated by the Voigt-Reid type equation, GCT/eV = 0.77lIP/eV—3.716, found

for permethylpolysilanes.l3)

Studies on the photochemistry of these phenyl-substi-
tuted Group 4B catenates are actively in progress.
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