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fNTRE)DUCTION 

In connection with the investigation of polyhaloaromatic derivatives of silicon 
and other elements in this laboratory, we have synthesized perhalogenated analogs 
of paracyclophanes (I) with disiloxanyl bridges linking the aromatic rings’ : 

(CH,)tn 

awn ~~~~~~ 

(K) X X 
(Da),XsCl;Kib),X-F 

A non-halogenated analog of (II) @ = H) has been previously prepared by rhc con- 
densation of 1.4-bis(hydroxydimethylsilyl)benzeneJ or by the depolymeri?ation of a 
high polymeric p-phenylenetetramethyldjsiloxane*. 

It was found that paracyclophanes with w and n equal or smaller than 3. 
exhibit abnormal ultravioIet spectra in comparison with the analogs with longer 
bridging chains (m, n 241, due to the bending of aromatic nuclei and transannular 
interactions between the p-phenylene groupss. The deformation of aromatic nuclei 
was confirmed6 also by X-ray diffraction studies of the paracyclophunc with nl= II = 2. 
A similar observation has been made3 during the investigation of the ultraviolet 
spectrum of the compound (II), X = H. The “abnormality” of these uttraviolet (UV) 
spectra consists ofa strong bathochromic shift of the B bands of the aromatic nucleus. 

These interesting findings prompted us to investigate the ultraviolet absorprion 
spectra of compounds (Ua) and (IIb), and of several perhulouromntic compounds 
with related but non-cyclic structures. Previously, in this laboratory’ several perhulo- 
phenyl-silanes and -polysilanes were investigated in a similar way. 
“_--I_..-- 

* For Purt XI see rcT. 1, 
** Present uddress: Chemistry Dcprrtment. Bubes-l3alyni Clnivcr~ity. ~‘IuJ (Romimlu). 
*** Postdoctoral Fulbrigbt visiting scholar, 1966-1967. 
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R-Z!XLT’S AND DEXXtE+N 

The ultraviolet spectra (in cyclohexane solution) of the following compounds 
were in-&tigated. in this work : pecchloro- and perfluoro-cyclobis(p-phenylene- 
tetra~~,ar!iyldisiloxancs) (I?), 1,3-bis(pentahalophenyI)tetramethyldisiloxanes (III), 
bis~-ttrimethylsilyl) tetrahalophenyl J dimethylsilanes (IV), 1,3-bisrp-ltrimethylsilyl)- 
tetrachlorophenyl] tetramethytdisiloxane (V), (pentachlorophenyl)pentamethyidi- 
siloxane (VI), p-bis(trimethyisilyl) tetrachlorobenzene (VII) and bis(pen tachloro- 
phenyl)dimethylsilane (VIIIa). The spectra quoted for bis(pentafluorophenyI)- 
dimethylsilane (VllIb,) and (pentachlorophenyl)trimethylsilane (IX) were previously 
reported’. 
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The UV spectral data obtained for the compounds investigated are listed in Table 1, 
together with the spectra of (VIII), which were previousIy investigated’. 

The spectra of the perchloro derivatives exhibit a fine structure of the B bands, 
which consists of two peaks and a shoulder. The B band in the spectrum of the cyclic 
compound (IXa) exhibits however, only a broader peak, with two shoulders towards 
fhc lower wave lengths. The pcrfluoro compounds exhibit very broad bands without 
any line structure. Thle B band in the spectrum of compound (IIb) is more unsym- 
metrical and exhibits a shoulder towards longer wave lengths. 

The positions #of the B bands are clearly influenced by the nature of the sub- 
etitucnts uttached to lthe aromatic nuclei. As expected, there is some similarity with 
the UV IY ctra of hcxachloro- and pcntachlorobenzene8*9. The introduction of either 
chlorine E atoms or rrimethylsilyl groupsJ o into the aromatic nudeus has a batho- 
chromic effect in the UV spectrum, and therefore the B bands will be shifted towards 
the longer wave lengths with respect to the spectrum of the onsubstituted aromatic 
nucleus. 

The B bands off the cyclic compounds (Ha) and (1Ib)exhibit the most dramatic 
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TABLE 1 

tJI.TRAVIOLE7 SPECTRAL DATA FOR POI_YHAI_OAROMATIC SlLlCON DERWATWES 

L,,,B.Io-~. 

Compufmd No. E bmds B buds 
-~_- ___--_-________-_- _ 

(p-C,C1.+-SiMe,OSiMcI)L (W 2 17(41.9), 237p(7.42), 247“(5.17) 297’(1.10). 31 l’(2.6). 3t8t3.07) 
(p-Me&C&t,),SiMe, (k) 223(54.6), 237”(24.1), 244”(19.5) 2W’(1.5). 301(2.89), 310(3.1 I) 
(p-Me&-C6CI,SiMe3),0 (VI 219(89.2) 243”(22.5) 295y 1.7). x)3(3.1). 312(3.5) 
p-Me,Si-C,C14-SiMeJb (VW 22 I(40). 236”(12.8), 244”(10.8) 29370.7). 302(1.45). 31f[i.6j 
C&C,-SiMe,OSiMe,C,C1, (ml) 214(131) 2424(19.0) 286”(0.7). 296(0.3), 306( I ,o) 
Cl&,-SiMelOSiMeJ W) 216(102) 243p(12.8) 288’(W). 295(0.8). .VJ6( I .O) 
C&C,-SiMe,-C,CI,’ (VIIh) 217(154). 234a(55.0), ZhP(26.7) 286”(0.7). 245ft.3). 3OS( I ,6) 
C!,C6-SiMeJd (IX) 216(69.5). 229’(24.2). 242”( I 1.6) 2W( 1 .O). 292( f 2). 303( I, 1) 
(p-C,F,-SiMe20S~Me2)3 (ttb) 218(2R.I), 226“(9.7) 283(5&O). 2(12”(3.7) 
(p-Me,Si-C,F,),SiMe2 (IW 225”(38.0). 231(46.3) X4(6.X) 
CnF5-SiMe20SiMc,C,FS (Illb) 2J2“(10,3) 265(1.89) 
C,F5-Me$i-CI,FSd (VIItb) 216(16.0) 2661 I .99) 
----II -.--__ _I_ --.----.--_--_-.---- . .._.--.. _.-. .__ .._.. - ._. ..“... . _. -. . 
‘* Shoulder. b Prepnrcd by K. Shiino. unpublished data. c Sue also ref. 7. J From rcC 7. 

bathochromic shifts, thus suggesting that the deformation of the aromatic nuclei and 
some transannular interaction of the two aromatic rings is a feature which persists 
also in the disiloxane bridged polyhaloaromatic derivativesbf type (II). 

Some more conclusions can be drawn from a comparison of the perhalo- 
aromatic organosilicon derivatives with non-cyclic structures. Similarities arc ob- 
served within selected groups of related compounds and differences arc noticed 
between the different groups. Thus, all three compounds containing -C,C15 groups 
(VI, Villa, IIIa) either linked through a -SiMe2- or -SiMe2-O-SiMe2- bridge, or 
simply attached to a terminal -SiMe, (in C,C15SiMe,)’ or -SiMe,-O-SiMe, group. 
are practically identical, except in (insignificant) differences in the v;~lucs of the mr)l;lr 
absorptivities. Similarly, the spectra of the compounds containing -Cf,F5 groups 
(Illb and VllIb) are also practically identical. This suggests that little inter;tction 
occurs between the isolated aromatic nuclei through the dimethylsilnne or tetra- 
methyldisiloxane bridge, and that the presence of the oxygen in the bridge does not 
essentially affect the ultraviolet absorption spectrum. 

Another group of very similar spectra is that involving compounds containing 
the -C&l,-SiMe, moiety (Wa, V, and VII). These compounds, diflering only in the 
nature of the bridging (-SiMe, -or -SiMe,-O-SiMe,-)or terminal (-SiMe,) groups. 
exhibit practically identical spectra, thus suggesting again that the interaction 
between the aromatic groups isolated by such bridges is negligible. 

If compounds containing -C&I5 and -C,CI,-SiMeJ groups arc compilred. 
it becomes clear that the replacement of a chlorine atom for a -SiMe, group in (I 
paw-position, has a definite bathochromic effect on the spectrum. shifting the A 
bands about 5-6 rnp. This may be due to an interaction of the trimethylsilyl groups 
in the puru-position with the aromatic nucleus. It seems to us currently that there is 
no contradiction between the ability of the silicon atom to interact with the aromirtic 
nucleus attached to it and the inability of the silicon atom to ttwsmit any electronic 
effect when it acts as a bridge between two such nuclei. 

The replacement of chlorine for lluorine atoms in the aromatic nuclei has also 
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a pronounced effect upon the ultraviolet absorption spectrum, resulting in a broaden- 
ing of the B band, disappearance of the fine structure and a strong hypsochromic 
effect upon this band. 

Apparently, s~,milar:conclusiqns apply to the,E bands in the discussed spectra. 
An inter&&@‘feattirk df e&e bands is the high molar absorptivities associated with 
them, obs@ed in:the ,qse of chloro compounds, as noted earlier for several penta- 
chlorophenyl-substituted polysilanes7. 
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SUMMARY 

The ultraviolet spectra of several perchloro- and perfluoro-aromatic organo- 
silicon derivatives are presented and discussed. The data suggest that the aromatic 
ring in cyclobis(p-phenylenedisitoxanes) suffers a deformation. due to the strain in 
these systems. 

REFERENCES 


