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One of the methods for the preparation of mixed cycloorganosiloxanes is the condensation of w,w'-
dihydroxypolyalkyl(aryl)siloxanes with organochlorosilanes [1-4], which is accomplished by the scheme:
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where m = 2-4,

In order to obtain cycloorganosiloxanes, containing organic frames composed of silicocarbon hetero-
cycles, we made a study of the heterofunctional condensation reaction, which proceeds according to the

schemes:
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Fig. 1. Infrared spectra of tetramethylsilacyclohexyltrisiloxane
(I) and octamethyldi(silacyclohexyl)hexacyclosiloxane (II).
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where m = 0-1.

From the products of these reactions we isolated and characterized three new cycloorganosiloxanes
the properties of which are given in Table 1. It is interesting to mention that compound (I1) is formed in ’
up to 34% yield, whereas the maximum yield of compound (I) is 13%, in which connection the selected sol-
vent hag an important effect on the direction of the reaction. Thus, for example, the formation of com-
pound (II) in 15% yield is observed when the condensation reaction is run in ether according to scheme (B)
whereas compound (I) is formed in benzene. When the reaction is run in ether according to scheme (C) ’
’(C?I? yielil(yof compound (I) is 13% and that of compound (II) is 30%, while in benzene the yield of compound

is 3 0.

The difficulty of forming compound (I) and the easier formation of compound (II) testify to the possible
stepwise character of the condensation reaction., It is possible to postulate that the reaction proceeds ac-
cording to the scheme
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In studying the hydrolysis of dichlorosilacyclohexane it was shown by a number of authors [5-7] that
dichlorosilacycloalkanes are little inclined to undergo cycloformation, probably due to the spatial configura-
tion of the silicocarbon heterocycles.

The formation of compound (II) was also proved by examining the IR spectra of compounds (I) and (II),
which are shown in Fig., 1. As can be seen from an examination of the frequencies of the vibrations attri-
" buted to the 8i—O bond, in the case of compound (I) this frequency, namely at 1028 em™, lies in the region
of the characteristic Si—O frequencies for cyclic trimers (1010-1030 cm™), whereas in the spectrum of
compound (II) this band lies in the 1068 cm™ region, which is characteristic for cyclic siloxanes contain-
ing a number of silicon atoms equal to four or greater, The 912 cm ™! band, attributed to the vibrations of
the silacyclohexane ring [8] in compound (IT), has a high intensity, which can be regarded as proof that a
large amount of silacyclohexane units is present.

In contrast to compounds (I) and (II), compound (III) is formed in high yield (65%) when the reaction is
carried out according to scheme (C) if the synthesis is run in 1,2-dimethoxyethane, using an equimolar ratio
of the components (simultaneous addition of the reactants in pyridine solution at 50°C).

EXPERIMENTAL METHOD

The w,w'-dichlorodimethylsiloxanes and w,w'-dihydroxydimethylsiloxanes were obtained as described
in [9].

Condensation according to schemes (B) and (C) was accomplished in the following manner: in a four-
necked flask, equipped with a sealed stirrer, two dropping funnels and a reflux condenser, was placed a
solution of 17.4 g of pyridine in 150 ml of absolute ether. From the dropping funnels were added in drops
13.2 g of dihydroxysilacyclohexane in 130 ml of absolute ether and 20.3 g of tetramethyldichlorodisiloxane
in 130 ml of absolute ether. The flask was cooled in cold water during the addition of the reactants. At
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the end of addition the reaction mixture was heated at 35° for 1 h, after which the obtained precipitate was
dissolved in water, and the ether layer was separated and dried over anhydrous Na,SO,. Then the solvent
was distilled off, while the residue (30 g) was fractionally distilled in vacuo,

The following fractions were isolated: with bp 59-60° (5 mm), 4 g (13%), which represented tetra-
methylsilacyclohexylcyclotrisiloxane (it crystallized in the refrigerator), and with bp 89-167° (5 mm), 9 g
(30%), which represented octamethyldi(silacyclohexyl)cyclohexasiloxane (the fraction crystallized at room
temperature, and was recrystallized from methanol).

CONCLUSIONS

1. A study was made of the heterofunctional condensation of w,w'-dichloro(dihydroxy)dimethylsiloxane
with dihydroxy(dichloro)silacyclohexane,

2. Three new cycloorganosiloxanes, containing silacyclohexane groups in the chain, were synthesized.
3. It was shown that the silacyclohexane difunctional derivatives are specific in the cycloformation

reaction,
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