ORGANIC AND BIOLOGICAL CHEMISTRY

ADDITIONS OF DICHLOROMETHYLVINYLSILANE
AND OF UNSATURATED ORGANIC COMPOUNDS
TO PENTAMETHYLDISILOXANE

AND TO 3H~-HEPTAMETHYLTRISILOXANE

K. A. Andrianov, V, 1. Sidorov, and L. M. Khananashvili UDC 542,91+546,287

Of the addition reactions of unsaturated organic compounds with pentamethyldisiloxane the following
have been described; the reactions of acetylene and 1-octene [1], of 3,4-epoxy-1~butene [2], of 1~ @llyloxy)-
2,3-epoxypropane [2, 3] and other unsaturated epoxy compounds [2], of tetramethyl-1,3-divinyldisiloxane
(3], and of p~divinylbenzene, butenyne, and other alkenynes [4]; of addition reactions with 3H~-heptamethyl-
trisiloxane those of acetylene and 1-octene have been described [1].

In the present work we studied the addition reactions of unsaturated organic compounds and of dichlo-
romethylvinylsilane with pentamethyldisiloxane and with 3H-heptamethyltrisiloxane, Pentamethyldisiloxane
and 3H-heptamethylirisiloxane were synthesized by the cohydrolysis of chlorodimethylisilane with chloro-
trimethylsilane and of dichloromethylsilane with chlorotrimethylsilane, respectively. Analogously, by the
cohydrolysis of dichloromethylvinylsilane and of allyldichloromethylsilane with chlorodimethylsilane we
synthesized 1,1,3,5,5-pentamethyl-3-vinyltrisiloxane and 3-allyl-1,1,3,5,5~-pentamethyltrisiloxane. Ina
study of the reactions of pentamethyldisiloxane and of SH-heptamethyltrisiloxane with 1-heptene, cyclo-
hexene, styrene, indene, allyl bromide, acrylonitrile, maleonitrile, 2-vinylpyridine, 1-heptyne, 3-methyl-1-
butyne, cyclopentadiene, and dichloromethylvinylsilane it was shown that the addition reactions go in dif-
ferent ways: in some cases addition goes readily, but in others — not at all,

Thus, we were unable to bring about the addition of acrylonitrile and of maleonitrile with the use of
amines, their derivatives, and also Speier catalyst and Pd/C as catalysts. This may be due to the steric
effects of surrounding groups. 2-Vinylpyridine does not add to pentamethyldisiloxane in absence of cata-
lyst and with (C,H;5)3N and (C/Hy)sN. When H,PtCl; is used as catalyst, the reaction goes satisfactorily,

In the reaction between allyl bromide and pentamethyldisiloxane, as would be expected we obtained
bromopentamethyldisiloxane as reaction product. The reaction can be recommended for the preparative
synthesis of bromopentamethyldisiloxane.

In the reaction of cyclopentadiene with pentamethyldisiloxane and with 3H-heptamethyltrisiloxane,
even at 30° the dimerization of the cyclopentadiene occurred, and the dimer then underwent the addition
reaction. It is interesting that the addition reactions go more readily with pentamethyldisiloxane than with
3H-heptamethyltrisiloxane, The properties of the new compounds synthesized are given in Table 1.

The NMR spectra contained the following peaks @ll the chemical shifts are relative to the CH3—8i
groups of the compounds themselves) (frequency 22.68 MHz): (X) — peaks characteristic for the protonsg of
CH groups (quadruplet) and for the protons of CH; groups (doublet for the CH, on CH) with the following
average chemical shifts 6CH = 2.30 and 6CH; = 1.26 p.p.m.; (V) — two symmetrical groups of peaks with
average chemical shifts of 6 (CH,~Si) = 0.89 and & (CH,CgH;) = 2.35 p.p.m.; (XIX) — one unsplit peak charac-
teristic for protons of CH,—Si groups with a chemical shift of 6CH, = 0.68 p.p.m., but peaks characteristic

for protons of the CH and CH;3 (on CH) groups are absent; (XI) — a multiplet group of peaks with average
chemical shift of 6 (=CH-) = 1.47 p.p.m.

EXPERIMENTAL

Synthesis of 1,1,3,5,5-Pentamethyl-3-vinyltrisiloxane and 3-Allyl-1,1,3,5,5~
pentamethyltrisiloxane. A three-necked flask was charged with a mixture of 150 g of ice and 100
m1l of ether and was cooled to between —10 and — 15°; in the course of 1 h a mixture of 28.2 g of dichloro-
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methylvinylsilane and 37.8 g of chlorodimethylsilane added. When reaction was complete, theetherlayer
was separated, washed with water until neutral, and dried with CaCl,. The product was isolated by fraction-
ation. We obtained 31.4 g (71.4%) of 1,1,3,5,5-pentamethyl-3-vinyltrisiloxane.

Analogously, from 25 g of chlorodimethylsilane and 18.3 g of allyldichloromethylsilane we obtained
20.4 g 67%) of 3-allyl-1,1,3,5,5-pentamethyltrisiloxane.

General Procedure in the Addition Reactions. All the unsaturated organic compounds
were distilled immediately before the reactions., The necessary amounts of reactants were weighed into a
one-necked flask, and 3-6 drops of catalyst —a 0.1 N solution of H,PtCl; in isopropyl alcohol — were added,
The mixture was refluxed in a flask heated with an oil bath. The products were isolated by fractionation,

The addition of acrylonitrile, 3-methyl-1-butyne, and isoprene to pentamethyldisiloxane was conducted
in sealed glass tubes. The addition of 2,5-dimethyl-3-hexyne-2,5-diol to pentamethyldisiloxane was con-
ducted in benzene in presence of a Pd/C catalyst. At the end of the reaction solvent was driven off, and
the product was vacuum-distilled off and then recrystallized (from petroleum ether),

The reactions of dichloromethylvinylsilane with pentamethyldisiloxane and 3H-heptamethyltrisiloxane
were conducted by a procedure similar to that described earlier [5].

Experimental data on the procedure in the addition reactions are presented in Table 2,

CONCLUSIONS

1. A study was made of the addition reactions of various unsaturated organic compounds and dichlo-
romethylvinylsilane with pentamethyldisiloxane and 3H-heptamethyltrisiloxane,

2. The cohydrolysis reactions of dichloromethylvinylsilane with chlorodimethylsilane and of allyl-
dichloromethylsilane with chlorodimethylsilane and of allyldichloromethylsilane with chlorodimethylsilane
were studied,
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