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SUMMARY

For the compounds CCH.C.H,YC,H,.CcH; and CCH.C.H . YC,H.C,H,Y-
CcH.,CcH; where Y is either —Si(CH;),— or —-CH,—, reduction potentials and p-band
positions are reported. These data as well as the UV data for several phenyl derivatives
are consistent with silicon blocking, to a large extent, conjugation (little or no through
conjugation) of biphenyl moieties separated by —Si(CH5),—groups.

INTRODUCTION

Numerous investigations of the participation of 3d orbitals of silicon in the for-
mation of 7-bonds have been made! ~4, and the n-bond order for the silicon-aromatic
ring bond has been reported? to be 0.18. However, diverse investigations® ™12 lead to
apparently inconsistent conclusions about whether or not two aromatic groups
separated by a silicon atom are conjugated with each other. The electrochemical and
spectral investigations reported herein were designed to explore the possibility of this
“through conjugation.”

EXPERIMENTAL

Polarography

D.c. polarography and phase-selective fundamental and second harmonic a.c.
polarography at 200 Hz employing positive feed-back were performed with an instru-
ment designed and built in this laboratory?3. Freshly distilled dimethylformamide
(DMF) was used as the solvent. The supporting electrolyte was tetrabutylammeonium
perchlorate, TBAP, (Southwestern Analytical Laboratories, polarographic grade)
which had been recrystallized from anhydrous methanol and dried in vacuum at 100°
for three days before use. The solutions were 0.1 M in supporting electrolyte and 1.00
(£0.04) x 102 M in electroactive species. All solutions were thermostatted at25%and
purged with N, before carrying out the experiments. ‘

The working electrode was a dropping mercury .electrode, the auxiliary elec-
trode was a platinum wire, and the reference electrode was a silver wire in contact with
saturated tetrabutylammonium iodide, TBAI, in. DMF. This electrode was checked
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for potential drifting before and after each reduction. No appreciable drift was ob-
served. During the reductions, a maximum scan of 1.0 V with increments of 3to SmV
was applied. Two or three drops were averaged electronically for every point which
was obtainied in each polarographic scan. The measured potentials were corrected
with respect to a mercury pool as reference electrode by adding -0.051 V to the ex-
perimental readings.

Ultraviolet spectra

UY spectra were obtained with a Cary 14 spectrophotometer at approximately
25°. The solvent was heptane (Spectroquality Grade, Matheson, Coleman and Bell).
One centimeter quartz cells were employed in all cases except for 4,4'-bis(4-phenyl-
benzyl)biphenyl, which is extremely insoluble and which was observed in a 10 cm
long cylindrical cell (2.7 cm diameter). The solutions of the biphenylyls were 1.0 x 10~°
M with the exception of the saturated solution of 4,4’-bis(4-phenylbenzyl)biphenyl in
heptane.

Bis(4-biphenylyl)methane

This compound, apparently previously unreported, was synthesized by the
method of Galun, Kalusyner, and Bergmann'. Biphenyl (0.2 mol) was mixed with
0.1 mol of chloral hydrate and warmed to 50° in a 500 ml three-necked flask equipped
with a mechanical stirrer and a dropping funnel. Concentrated sulfuric acid (100 ml)
was slowly added, and the mixture underwent the following changes in color: first
blue, then yellow, pink, violet, dark brown, and finally yellow-brown. The temperaturs
was held at 70° with an oil bath for 2 h. The reaction mixture was then poured into
1-11 kg of ice. The solid was filtered, and the water layer extracted with ether. Re-
crystallization from acetone of the recovered solid gave a very light yellow-green com-
pound (I), which melted at 145°. The yield of this intermediate, (CsHsC¢H,),CHCCl,,
was 60 %. Potassium hydroxide (15.0 g) was dissolved in water (15 ml) and added to
diethylene glycol (120 ml). Water was distilled from this solution until the temperature
reached 180°. The solution was cooled to 100°, and 7.0 g of (I) was added. The reaction
mixture was refluxed for 3-33 h. [Shorter periods of decarboxylation lead to the pro-
duction of (C¢HsCgH,),C=CCl,.] Slow evolution of CO, was confirmed with a solu-
tion of Ba(OH),. After this reflux period, the mixture was poured onto crushed ice
and allowed to stand overnight. The solid was filtered, the water layer extracted with
ether, and the recovered solid was recrystallized from acetone to give a white product;
m.p. 160-162°. Further recrystallizations from ethanol gave crystals with the same
melting point. For this product and for other biphenylyls below, the sharpness of the
NMR peaks due to methylene groups and the constancy of the melting points with
recrystallization was taken as evidence for the purity of the paraisomers. NMR (CCl,,
ref. TMS): 6 7.35 multiplet, é 4.0 s, intensities, 18/2. (Found: C,94.10; H, 6.23. C,sH,q
caled.: C,93.73; H, 6.27%.)

4,4'-Bis(4-phenylbenzyl)biphenyl

This compound was prepared by a Friedel-Crafts reaction of biphenyl and
a,z-dihydroxobitolyl First, a,a-dichlorobitolyl was prepared by a method described*?
for the synthesis of benzyl chloride. Biphenyl (15.4 g) was triturated with 40.0 g of
anhydrous zinc chloride and transferred to a 250 ml, three-necked flask equipped with
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a mechanical stirrer, dropping funnel and condenser. Formalin (30 ml, 4097 solution)
was added. The mixture was warmed to 70-80° for 3 h while hydrogen chloride was
bubbled into it. The solid was washed with water and dissolved in ether; the ethereal
solution was washed with water, dilute sodium bicarbonate and again with water.
The solution was dried (Na,S0,) and the ether was removed. The solid product melts
at 130-132° after two recrystallizations from ethanol (lit.'® 137°). NMR: § 7.35
(singlet), 6 4.50 (singlet), intensities 2/1 359 yield.

Next a,a-dihydroxobitolyl was prepared from the organic chloride (6.0 g) and
a solution of 6.0 g KOH in 200 ml of water. The mixture was refluxed for 12 h. The
white product after recrystallization from ethanol melted at 188 (lit.*” 190°). For the
preparation of 4,4"-bis(4-phenylbenzyl)biphenyl, the alcohol (10 mmol) was triturated
with 20 mmol of biphenyl, transferred to a 100 ml two-necked flask equipped with
stirrer and dropping funnel, and then warmed to 50°. Concentrated sulfuric acid (20
ml) was added slowly while the mixture was stirred. The temperature was kept at 70°
for 1-15 h, after which the contents of the flask were poured onto crushed ice and a
gray, sand-like solid was obtained. This solid was extracted with hot ethanol and then
treated with hot benzene from which a white solid was precipitated upon addition
of ethanol to the solution. The product was recrystallized four times from benzene/
ethanol and then chromatographed through a silica gel column (Silica gel grade 950,
mesh 60-200, Dow Chemical Corporation) using 3/1 hexane/benzene. The white solid
from this chromatographic separation was redissolved in benzene and precipitated
with ethanol; m.p. 235°. NMR (CS,): é 7.50 multiplet, § 4.17 s, intensities 26/4.
(Found: C, 93.21; H, 6.15. C3gHj3, caled.: C, 93.79; H, 6.21%,.)

Bis(4-biphenylyl)dimethylsilane

4-Bromobiphenyl (0.1 mol in 200 ml ether) was allowed to react with n-butyl-
lithium (0.12 mol, 60 ml hexane, 50 ml ethyl ether) at 0 to — 5°. The reaction mixture
was refluxed for 1 h; dimethyldichlorosilane‘(0.7 mol in 30 ml cther) was added, and
the mixture was stirred for 18 h at 25°. After the addition of dilute sulfuric acid (250 ml,
10%) the organic layer was separated, washed repeatedly with distilled water, and
dried over anhydrous sodium sulfate. The solid left after pumping off the solvent was
recrystallized three times from hexane to yield white crystals; m.p. 175-177° ; NMR
(CCl,): 6 7.45 multiplet, § 0.7 s, intensity ratio, 3/1.(Found : C,85.53 ;H, 6.57. C,sH ,,Si
caled.: C, 85.67; H, 6.62%.)

4,4'-Bis{4-biphenylyldimethylsilyl)biphenyl
4-Lithiobiphenyl (~0.05 mol in 30 ml ethyl ether) was added to 0.078 mol
(CH,),SiCl, (0.078 mol in 30 ml ethyl ether) and the reaction mixture was stirred
overnight at 25° under N,. The precipitate was filtered off and the solution was distilled
at 1 mmHg. The fraction collected at 107° solidified upon cooling and was recrystalliz-
ed twice from ether to yield C;H sCgH4Si(CH3),Cl; m.p. 60° ; NMR : 6 7.45 multiplet,
60.45 s, intensities ~ 3/2. The yellow residue, which did not distill below 200°, was dis-
solved in ether, decolorized with charcoal and recrystallized from hexane. The result-
ing white solid was identical with an authentic sample of bis(4-biphenylyl)dimethyl-
silane.
. 4,4'-Dilithiobiphenyl (~0.01 mol in 50 ml ether), prepared by the techniques
described above for the reaction 4-bromobiphenyl and n-butyllithium, was added
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stowly to C,HC H 4SI(CH3)2C1 {0.0204 mol in 40 ml ether). The mixture was s refluxed
overnight under N,, and then treated with dilute sulfuric acid. The organic layer was
separated, washed with water several times and dried. The solvent was evaporated at
reduced pressure and.the solid was washed twice with boiling ether, dissolved in-a
mixture of hexane/benzene, passed through charcoal and allowed to crystallize. Two
recrystallizations afforded a white product, with a m.p. of 175-177° and an NMR spec-
trum consisting of a complex muitiplet centered around 8 7.35 and a singlet'at 4 0.42
with integrated intensities of 26/12 as expected for C;H;CgH,Si(CH3),CcH CoH -
Sx(CH3)2C6H4C6H5 (Found™ C, 83.83; H, 6.87. C,oH35Si, caled.: C, 83.57; H,
6.66 %.)

Phenyltrimethylsilane, dimethyldiphenylisilane, triphenyisilane, 1,2-diphenyl-
tetramethyldisilane and 1,3-diphenylhexamethyltrisilane were prepared in this labo-
ratory by known procedures!® and characterized by NMR, gas chromatography, and
elemental analysis. Tetraphenylsilane (PCR, Inc.) was recrystallized thrice from THF ;
m.p. 238°. 1,2-Diphenylethane (Matheson, Coleman and Bell) was recrystallized twice
from ethanol; m.p. 52°. Diphenylmethane (Eastman Organic Chemicals) was dried
and distilled at 1 mmHg. 2,2-Diphenylpropane (Pfaltz and Bauer) was redistilled at 1
mmHg.

N,N-Dimethylformamide (Matheson, Coleman and Bell) was dried for 24 h
over calcium hydride (Fisher Scientific) and then distilled twice over phthalic anhy-
dride under nitrogen atmosphere at 21 mmHg (approximately 50°). Only the middle
509 was collected under nitrogen and kept in a refrigerator for a period of no longer
than two weeks.

RESULTS

Polarography

The observed reduction potentials are presented in Table 1. For the first reduc-
tion step of most compounds, the results from fundamental and 2nd harmonic a.c.
polarcgrams differed by less than 1 mV. Also tabulated are the potentijals referred to
the Hg pool electrode; an adjustment term, —0.051 V, was used to lead to —2.050 V
for biphenyl and thus permit comparisons with earlier results®:19-21,

Reduction of the phenyl derivatives was observed neither under the same condi-
tions used with the biphenylyls nor in solutions of THF/Bu,NBF, or THF/LiClO,.
Apparently the supporting electrolyte is reduced at less negative potentials than the
phenyl derivatives.

Four criteria for testing reversibility (or, Nernstian behavior) of the electron
transfer step in these systems were applied: 22(i) E, (d.c.)=E ., (a.c.); (if) the width of
the a.c. wave at half-height should be 90/r mV (n=number of electrons transferred);
(iii) the potential at which the second harmonic wave goes to zero must be equal o E;
(d.c)and E ., (a.c.);(iv) the separation between the maximum and the minimum of the
second harmonic wave must be 0.068/xn V for a reversible reduction. For the case where
n > 1, these criteria assume that electron transfer proceeds via a single step, rather than
by a sequence of successive steps. According to these criteria, the experimental results-
indicate that the first wave is the result of a reversible one-electron transfer in each
compound investigated. »

: ‘Second waves observed for b1s(4—b1phenyly1)methane and b1s(4—b1phenylyl)-
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TABLE 1

POLAROGRAPHIC REDUCTION DATA FOR SUBSTITUTED BIPHENYLS

Compound 1st ware : 2nd wave :
: Formal E° values (V) Formal E° values (V)
Ag/TBAI  —Hg pool” Ag/TBAI “Hg pool”

1999  —2050
Me3Si —1897  —1948

Messi SiMe, —1.805 —1.856
Me

sls @ @ —1.853 —1.904 —2.010 —2.061
|
Me

— 1750 —1.801 —1.973 (2¢) ~2.024

CH3CH3 —2.194°
CH2 2010 —2.070 ~2.133 _2184

—2.024 2075 —2.162(2e —2.213

? Evalyated from fundamental harmonic a.c. peak and second harmonic a.c. minimum potentials. ® Ref. 21.
¢ Two-electron step.

dimethylsilane also closely matched criteria for reversible one-electron transfer. On
the other hand, second waves for 4,4'-bis(4-phenylbenzyl)biphenyl and 4,4-bis(4-
biphenylyldimethylsilyl)biphenyl did not match the foregoing reversibility criteria
and clearly involved the transfer of two electrons on the basis of the d.c. polarographic
wave magnitudes. In the case of 4,4-bis(4-phenylbenzyl)biphenyl, the a.c. polar-
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» ographxc data- suggests that 1rrever51b111ty is mduced by rapld follow-up chemical
" decomposition of. the di- and trianion products*2 However, the fundamental and

second harmonic a.c. polarographic responses at the second wave of 4,4-bis(4-bi-
; phenylyldlmethylsﬂyl)blphenyl closely match theoretical predictions?® for two
-_succ&eswe reuerszble one-electron transfer steps characterized by nearly identical

TABLE 2

ULTRAVIOLET DATA FOR SUBSTITUTED BIPHENYLS

Compound o p-Band Molar absorptivity
Amax (1) (x1073)

247.1° 16.8
Me3Si 255.0° 234

“Ref 24 "Reﬁ 21
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E°-values (see below). Only minor mterventxon of follow—up chemical decomposmon

is' indicated -in this case.
‘With the exception of a. small 1rrevers1blv tuxrd wave observed for bxs(4-

TABLE 3

ULTRAVIOLET DATA FOR SUBSTITUTED BENZENES

Compound : p-Band a-Band®
’ 2 “max (nm) - 2 “max ("m)

206.0° 269.0°
CH, 211.0
~ ‘ 218.0
i .
<€>>cl @ 208.0* 269.7
Me
206.0° 268.0°
CH,CH, 210.0
215.0 :
199.0* 270.0°
( O ) CcH 2130
3 219.0
(@)4 c 233.0° 2720
) 2150 2715
SiMes 2155
220.0
“',‘e _ _
| 2210
Me
( ) ) 221.0 -272.1
SiH
3 225.5 :
(@) si A 221.0 2735
a
@(SiMe2)2© $236.5
@csimezg @ 2413

2 T ongest wavelength maximum. ® Ref. 33; solvent:hexane.
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biphenylyl)dimethylsilane, the a.c. polérographic peaks for successive reduction steps
were better resolved for C(H;CH,SiMe ,C,H.CH, and C,H . C H,SiMe,C H -
CH,SiMe,C,H,C H; than for the methylene-bridged analogs.

Ultraviolet spectroscopy

Each biphenyl exhibited a broad, asymmetric p-band in the 257.0-263.0 nm
region ; maxima and intensities are presented in Table 2. For the pheny! derivatives,
both «- and p-bands were observed and data are collected in Table 3. For each phenyl-
silane the p-band shows two shoulders in the region 215.0-221.0 nm. No maximum
was observed for the p-band in any of the phenyi derivatives, and the wavelengths of
the two shoulders are recorded for comparison purposes. The a-band in the 259.0—
264.5 nm region displays fine structure. This band is present in all the hydrocarbons
and in the phenylsilanes. In the case of the disilane and trisilane derivatives the «-band
is not present; it may be submerged in the much stronger p-band.

DISCUSSION

Polarography

All the biphenylsilanes are easier to reduce than biphenyl itself. This general
difference is a consequence of the (d—p)= and/or (p-p)n bonding effect of the silicon
atom with the w-orbitals of the aromatic system”. The n-bonding provides a way to
delocalize electronic charge from the rings into the R 3Si-group making it easy to add
an extra electron to the molecule. In other terms, the lowest empty molecular orbital
lies at a lower energy than in biphenyl®.

The methylene-bridged biphenyls are reduced at more negative potentials
than biphenyl. In the case of the hydrocarbons two effects, inductive and hyper-
conjugative, may be playing substantial roles at the same time. Either an electron-
releasing effect of methyl or methylene groups or a hyperconjugative effect should
raise the energy of the lowest unoccupied molecular orbital making reduction more
difficult®*.

A more detailed study of the biphenylsilanes shows an increasing change in the
value of the reduction potentials towards less negative numbers with increasing num-
ber of silicon atoms substituted on the rings. Also a small shift in the same direction
is observed when a (CgHCgH,)Me,Si-group is substituted for a Me;Si-group.

However, the most important observation is that the differences in reduction
potentials for the pairs 4-trimethylsilylbiphenyl and 4.4’-bis(trimethylsilyl)biphenyl;
and bis(4-biphenylyl)dimethylsilane and 4,4'-bis(4-biphenylyldimethylsilyl)biphenyl
are essentially equal. From this fact it can be concluded that the difference in reduction
potentials for the bridged organosilanes may be accounted for entirely by the effect
of a second silicon atom, and thus there is no indication of the existence of a more ex-
tended conjugated system arising from a through conjugative effect of the d orbitals
of the silicon atoms between the biphenyl entities. Further support for this hypothesis
can be obtained from the observation of reduction potentials?® for the series

Me5Si (@) SiMe, (n=1 to 4)
n

where the difference in reduction potentials for the biphenyl and the terphenyl
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derivatives is 0.18 V and between the biphenyl and the quaterphenyl derivatives is
0.26 V, both appreciably higher than 0.103 V which is the difference of the potentials
observed for the two dimethylsilyl-bridged biphenyls. Thus, increasing conjugation
leads to less negative potentials and larger differences in reduction poientials within a
series of polyphenyls than the ones observed for compounds containing silicon-
bridged aromatic units and an equal or larger number of aromatic sub-units per mole-
cule.

Electrochemical reduction at room temperature is possible for Me;SiC H -
SiMe; but not for C¢H;SiMe,CoH ;.

The small shifts towards less negative potentials in the bridged compounds
when compared with the mono- and bis-trimethylsilyl substituted biphenyls can be
explained by invoking an inductive effect by the biphenyl units in the bridged com-
pounds. Biphenyl is electronegative enough to stabilize the anion via an electron
attractive inductive effect, if this effect can be transmitted through the silicon atom.

Since the electron density of the center aromatic unit in 4,4-bis(biphenylyl-
dimethylsilyl)biphenyl is decreased by two silicon atoms and by the two outer bi-
phenyl rings, an added electron should preferentially go to the center unit. The next
reduction step should take place in the outer biphenyl groups. The role of silicon
acting either as a conjugative bridge or as an isolating group should markedly affect
the potential for the second step. If the silicon atom behaves as an isolating group., the
outer biphenyls should undergo reduction at almost the same potentials. If through
conjugation were playing a dominant role, the effect of added charge should be im-

" portant over the whole molecule, and the second and third electrons should be added
at appreciably different potentials as a result of coulombic repulsions. The difference
between the first and second reduction potential for each silane and hydrocarbon in
Table 1 is small and roughly constant, consistent with negligibie through conjugation.

Careful analysis of the a.c. response at the second wave of 4,4'-bis(4-biphenylyl-
dimethylsilyl)biphenyl using theoretical working curves (e.g., Fig. 5 of ref. 23)indicates
that the E%value for the third electron addition is only slightly more negative (~40+
10 mV) than the corresponding value for the second electron transfer. This result
differs markedly from the 300-500 mV differences typically associated with E®-vajues
for successive electron transfers to highly-conjugated systems™®. The latter observa-
tion again suggests the absence of significant through conjugation involving the silicon
atom.

Similar trends are also present in the polarographic reduction of the hydro-
carbons but here more than one effect producing the same results can be invoked.
The UV spectra of 4-tert-butylbiphenyl and 4,4'-di-tert-butylbiphenyl have been
interpreted®* with a hyperconjugative model in which the tert-butyl group supplies a
low-energy, filled orbital to the system. This filled orbital raises both the highest oc-
cupied (HOMO) and the lowest unoccupied (LUMO) molecular orbitals, with the
rise more pronounced for the former. Theoretical arguments?® predict more effective
hyperconjugation for a methyl or methylene group than for a tert-butyl group. Con-
sequently, the rise in energy of the LUMO in 4,4'-dimethylbiphenyl with respect to
biphenyl as indicated by the more negative E° of the former compound can be ration-
alized in terms of hyperconjugation. Alternatively, these relative energies could be
attributed to release of electrons by the methyl groups; however, some recent work
suggests that methyl groups have the opposite inductive effect?”. Whatever the effect
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which raises the LUMO energy, the differences in reduction potentials for 4,4’-di-
methylbiphenyl; bis(4-biphenyl)methane, and 4,4'-bis(4-phenylbenzyl)biphenyl are
too small to postulate significant through conjugation for the methylene bridge. Fur-
thermore, increasing the conjugationin thesystemlowerstheenergy of the LUMO with
respect to biphenyl as can be observed from the reduction potentials of biphenyi (2.05
V), terphenyl (1.80 V), quaterphenyl (1.67 V) vs. Hg pool?2. In this series the differences
in the reduction potentials between its members are considerably higher than the
differences observed in the bridged hydrocarbons.

Ultraviolet spectroscopy

The maximum of the p-band for the —SiMe,— bridged biphenylyls is shifted
only slightly with respect to the p-band position in the mono- and bis-trimethylsilyl-
biphenyl :

}-n.lax(C6H5C6H4SiMe2C6H4C6H5)‘—’lm(Me3SiC6H4C6H5) = 3.8 nm
A [CeHsCoH . SiMe,CeH, T, — A, MesSiCH,CH,SiMe; = 0.2 nm
lw[C6H5C6H4SiMCZC6H4]2 - A'max(CGHSCGH4SiMe2C6H4CGH5) =32nm

The smallness of the shift is more remarkable when it is compared with the
differences in p-band positions of the members of the series biphenyl, terphenyl,
quaterphenyl, and of the series Me;Si(CgH4),SiMe; (n = 2,3,4). The absorption
maxima for these compoundsare listed in Table 4. In each of these series of compounds,
the conjugated system is progressively extended by an additional ring providing a
greater delocalization to the n-electrons. Concomitant with the enhanced delocaliza-
tion, the energy difference between the highest occupied and the lowest unoccupied
molecular orbitals becomes smaller and the absorption takes place at longer wave-
lengths. These observations of UV data are consistent with n-electron delocalization
in the bridged compounds, silanes as well as hydrocarbons, not involving the entire
molecule. The bridging groups appear to isolate the aromatic systems which are then
individually excited?>. The results also suggest that the excitation in 4,4'-bis(4-bi-
phenylyldimethylsilyl)biphenyl occurs mainly in the center unit since the wavelength
for the absorption in this compound is the same as that of 4,4'-bis(trimethylsilyl)-
biphenyl. The outer rings in this compound, compared with methyl groups in Me,Si-
(CeH,),SiMej, seem to play an inductive role. An inductive effect changes the energies

TABLE 4
ULTRAVIOLET SPECTRA OF Y—{C,H.,),-¥Y

n Aax (nm)
Y =H" Y = (CH,);Si®
2 247.1 262.2
3 280.1 287.2
4 . 3003 3012

TRef. 29. * Ref. 20. -
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of the HOMO and LUMO to the same extent so that no changes are predicted in the
UV absorption>°. This observation agrees with the results of polarographic measure-
ments previously discussed.

For the phenylsilanes, the small differences within the p-band and «-band ab-
sorptions indicate that conjugation probably does not increase with the successive
addition of phenyl rings to a silicon atom. The differences in absorption energies for
some of the silanes compared with the analogous hydrocarbons are extremely small®*
and the fine structure observed in the «-band in the phenylsilanes resembles very close-
ly that of benzene itself.

The slightly lower energies for the p-band transitions of the methylene-
bridged biphenyls, relative to 4,4"-dimethylbiphenyl, may result from configuration
interaction in the former compounds with which two transitions of the same symmetry
type and similar energies are expected32

A completely different spectrum is obtained for C5H (SiMe,),CcH;, with n =
2,3. A rather broad absorption without fine structure and shifted towards the red by
about 15.0 nm from the p-band in the monosilanes is observed. Hague and Prince!®
have thoroughly discussed the absorption in C¢H s (SiMe,),CcH s and assigned it to the
C,H—Si—Si entity. According to these authors an electron is promoted from a =n-
cloud of an aromatic ring, most probably from the highest occupied n-orbital, to the
lowest empty m-orbital of the Si—Si group in which d orbitals of the silicon atom are
involved. This model may be extended and applied when n= 3. In this particular
case the n-orbital formed by the three silicon atoms lies at lower energies and the ab-
sorption is shifted to the red.

For the bisnaphthyl series, Ar(SiMe,),Ar, n=1-3, the vanatlon of the UV
absorption maxima is minimal and the reduction potentials are constant within ex-
perimental error3“.
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