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Workup of the mixture  of products  of pyro lys i s  of cyclote t ras i loxane (Me2SiO)2(MePhSiO) 2 yielded 
1,3- (I) and 1,5-(o-phenylene)cyclosi loxane (II), the s t ruc tu res  of which were  establ ished on the 
bas is  of data f rom thei r  IR, PMR, and mass  spect ra .  

Cyclosi loxanes containing an o-phenylene bridge between the si l icon atoms have not been previously syn- 
thes ized,  but on the basis  of indirect  data it has been assumed [1] that  1 ,3-(o-phenylene)- l ,3 ,5 ,5 ,7 ,7-hexamethyl-  
cyc lo te t ras i loxane  (]1) and 1 ,5- (o-phenylene)- l ,3 ,3 ,5 ,7 ,7-hexamethylcyclo te t ras i loxane  (IID are  formed in the 
pyro lys i s  of a mixture  of s t ruc tura l  and spatial  i somers  of cyc lo te t ras i loxane  (Me2SiO)2(MePhSiO) 2 (I). The 
p resen t  paper is devoted to the isolation of individual i somers  II and HI and to proof  of the i r  s t ruc tures  on 
the basis  of data f rom thei r  IR, PMR, and mass  spec t ra .  
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A nar row f rac t ion  with bp 112-114~ (2 ram), which began to c rys ta l l i ze  on standing, was disti l led f rom 
the mixture  of products  of pyro lys i s  of cyclote t ras i loxane I (pyrolysis  at 690~ contact  t ime 30 sec).  Two 
individual white c rys ta l l ine  substances with different  re tent ion  t imes  during g a s - l i q u id  chromatography (GLC) 
were  isolated f r om this mixture  by repea ted  rec rys taUiza t ion .  The mass  spec t ra  of the two products  were  
identical .  The molecular  ion peak is found at m / e  342 (1%), i .e. ,  78 amu less  than the molecular  weight of 
siloxane I. Thus the compounds obtained a re  i somers  and a re  formed as a r e su l t  of in t ramolecular  ejection 
of a molecule of benzene f rom the s tar t ing cyclote t ras i loxane during pyro lys i s .  The principal  f ragment  ions 
in the mass  spec t ra  of H and HI a re  typical  for cyclosi loxanes  containing methyl groups attached to the sil icon 
atoms [2]: ions a ([M - CH3] +) with m / e  327 (100%), [a - CH2] + with m / e  313 (2%), [a - CH4] § with m / e  311 
(3%), and [a - C2H6] + with m / e  297 (2%). We should especia l ly  dwell on the [a - C6H6] + ion with m / e  249 (6%), 
the format ion  of which r equ i r e s  the cleavage of no less  than four bonds. We assume that this p roces s  is a c -  
companied by complex skeletal  r e a r r a n g e m e n t s  and leads to the format ion of stable 3 ,5 ,7 - t r ime thy l - l ,3 ,5 ,7 -  
t e t ras i fa -2 ,4 ,6 ,8 - t e t raoxaadamanty l  cation b. The a - - b  convers ion was confirmed by the p re sence  of a meta-  
stable peak at m * / e  189.8 (as compared  with 189.6 calculated for  the p roces s  327+-~249+). 
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The assignment of s t ructures  H and HI to the compounds obtained was made on the basis of the IR spec- 
t roscopic data. It is known [3] that the band of the stretching vibrations of the S i - O  bond in 1,1,3,3-tetramethyl- 
1,3-disila-2-oxaindan (IV) is shifted strongly to the long-wave region as compared with the corresponding band 
in the spectra of cyclosiloxanes and gives a signal at 930 cm -1. A band at 920 cm- l is observed in addition to 
the band typical for siloxanes at 1020-1080 cm "1 inthe [R spectrum of the compound that has a shorter  retention 
time during GLC; consequently, this compound is also a disilaoxaindan derivative and has structure II. Only 
one band at 1035 cm -1 (in the region of stretching vibrations of the S i - O  bond) is observed in the IR spectrum 
of the compound with the longer retention t ime.  Thus structure HI should be assigned to this compound. 

Definite confirmation of the s t ructures  of products II and HI was obtained during a study of their PMR 
spectra,  which were of the same type. Each spectrum contains a symmetrical  multiplet of an AA 'BB' system 
of phenylene ring protons at 7.3-7.6 ppm and three singlet peaks of methyl groups at - 0 . 3  to + 0.5 ppm (intensity 
rat io 4 : 6: 6: 6). The form of the signals of the aromatic protons provides evidence that the investigated com- 
pounds contain o-phenylene groupings (in the case of meta substitution we would have observed a more complex 
and unsymmetrical  A2BC system, and in the case of para substitution the four phenylene protons would be equiv- 
alent and would appear in the spectrum in the form of a sharp singlet). The signals of the protons of the methyl 
groups were assigned as follows: The chemical shifts of these protons are  determined primari ly by the diamag- 
netic anisotropy of the benzene rings and the resonance signals of the methyl groups near the axis perpen- 
dicular to the plane of the benzene ring, i.e., in the zone of increased shielding, should be observed at strongest 
field: the methyl groups in the cis-5 and cis-7 positions for II (5 -0 .26  ppm) and cis-3 and cis-7 for HI (5 
- 0.22 ppm). The signals of the protons of the methyl groups located near the plane of the benzene ring, i.e., 
in the zone of deshielding of the 1 and 3 positions for II (5 0.39 ppm) and 1 and 5 positions for HI (5 0.47 ppm), 
should be found at weakest field. The methyl groups that are  far removed from the benzene ring [the t rans-5 
and t rans-7  positions in H (5 0.10 ppm) and the t rans ,3  and t rans-7  positions in HI (5 0.21 ppm)] have inter- 
mediate chemical shifts. 

The mass spectra were recorded with an MKh-1303 mass spectrometer  at 200~ and an ionizing voltage 
of 30 V. The IR spectra were recorded with a P e r k i n - E l m e r  model 457 spectrometer .  The PMR spectra were 
recorded with a Varian XL-100 spectrometer .  
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