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In Smith's papers it was shown that an ethoxy group attached to silicon in alkoxysilanes reacting with alkyl-
silanols in presence of sodium (1] or sodium alkoxide {2] as catalyst.is replaced by an alkylsiloxy group. It was of
interest to study the replacement of an alkoxy group in various organosilicon compounds containing dimethylphos-
phinic acid residues among their terminal groups. In carrying out the replacement of ethoxy groups attached to
silicon by trialkyl (or aryl) siloxy groups, we have opened up great possibilities for the synthesis of new compounds
containing two or more silicon atoms as well as phosphorus.

Investigation of the reaction of (ethoxydimethylsilyl) methyl dimethylphosphinate with triethylsilanol at a
ratio of 1 : 1 showed that heating of the reaction mixture at 140-150° leads to the liberation of ethanol and the
formation of (8, 3, 3-triethyl-1, 1-dimethyldisiloxanyl) methyl dimethylphosphinate in 60% yield in accordance with
the scheme:

(C3H)sSiOH + (CHg)y—Si—OC,H, ~ (C,H5)3—Si—0—Si (CHg)s + C,H,0H
CH,—O—P—(CHy), CH,—0—~P—(CHy),
I il
0 0

In the reaction of (ethoxydimethylsilyl) methyl dimethylphosphinate with dimethylphenylsilanol and with
methyldiphenylsilanol we obtained, respectively, (1, 1, 2, 3-tetramethyl-3-phenyldisiloxanyl) methyl dimethyl-
phosphinate, This reaction is of general significance; it occurs with the replacement not only of one, but also of two
silicon-attached ethoxy groups. Thus, in the reaction of dimethylphenylsilanol with (diethoxymethylsilyl) methyl
dimethylphosphinate at a ratio of 2 : 1 we obtained [1-(dimethylphenylsiloxy)-1, 3, 8-trimethyl-3-phenyldisilox-
anyl] methyl dimethylphosphinate:

CH,
2 (CH5);Si—OH + (CoH50)y—Si—CH;z ——— (CHS)Z-—-Si—O-—S|i—O—Si(CH3)2+2C2H50H
CoHs CH;—0~P—(CHy), CoHs ICH2 CeHs
” O—P—(CHa)s
)

Analogous reactions were carried out with triethylsilanol and with methyldiphenylsilanol. In all cases the reactions
were carried out without a catalyst. The enthanol formed in the reaction was distilled off in the course of the ex-
periment and identified by its boiling point and refractive index. As a result of the reactions cairied out we obtained
pteviously undescribed organosilicon compounds containing two or three silicon atoms anda dimethyiphosphinic acid
group. The products are colorless liquids which may be distilled in a vacuum and are readily soluble in organic sol-
vents. The properties of the products are presented in the table.
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B.p. in °C 220 | g20
No. Formula of substance (p in mm) D . Found |Calc.
I (CaH,)g—S1—0O—Sle(CHy)s
Hy—O-—~P(OXCHj)e 147—148(2) 11,4409]0,9609] 81,48 81,87

CH,
1 (CHG)ZC.H,——Si—O——S‘i—CHa
h,—0—p(O) (CHy | 155—157(2) |1,4820]1,0320] 87,40] 88,10
11 | CHy(CH )e—8i—O—5i—(CH,),
CH,—O0—P{0) (CH,). | 172—174(0,15) |1,5275{1,0780] 108,00} 108,30
CH,
v (CgH,,)r-Si——O—S’i—O—-Si(C2H,,),
C'Hz——O—-P(O) (CHj)s 153—156(1—1,5){1,4442|0,9634] 114,20 | 114,58
CHy, CH, CH,
y c,H._‘Si—o—gf-o-éi_c,Hs

CH
CH,  CHy- O—P(0) (CHyk 147—150(0,15) |1,5034]1,0615|126,40] 126,90
C,H; CH, GC,H,
vl | CH;—Si—0—S1—0—Si—CH,

He
CaHs LH,~OEII;—(CHS)2 250(1-10-4)  |1,5580[1,1178 166,5 | 167,2

EXPERIMENTAL

Dimethylphenylsilanol and methyldiphenylsilanol were prepared by the method of Andrianov and Delazari [3].
The preparation of (ethoxydimethylsilyl) mmethyl dimethylphosphinate and (diethoxymethylsilyl) methyl dimethylphos-
phinate were described by us in a previous communication [4].

Synthesis of (3, 3,3-Triethyl-1, 1-dimethyldisiloxanyl) methyl Dimethylphosphinate (I). A mixture of 4.2 g
(0.02 mole) of (ethoxydimethylsilyl) methyl dimethylphosphinate and 2.65 g (0.02 mole) of triethylsilanol was pre-
pared in a Claisen flask fitted with thermometer, stirrer, and condenser with receiver set for distillation. With
vigorous stirring the reaction mixture was heated at 140-150° for 4.5 houss. In the course of the experiment 0.7 g
(75%) of alcohol, b.p. 78° and n® 1.3625, was distilled off. The residue was vacuum fractionated. We obtained 3.5 g
(60%) of product; b.p. 117-118° (2 mm); n®® 1.4409; d¥ 0.9609; found MR 81.48; calculated MR 81.87, Found: C 44.55;
H 9.89%. CyHpxOgPSip. Calculated: C 44.55?; H 9.86%.

Synthesis of (1, 1, 3, 3-Tetramethyl-3-phenyldisiloxanyl) methyl Dimethylphosphinate (II). Similarly, from
4.21 g (0.02 mole) of (ethoxydimethylsilyl) methyl dimethylhposphinate and 3.05 g (0.05 mole) of dimethylphenylsi-
lanol we obtained 20 g (about 30%) of product; b.p, 155-157° (2 mm); n® 1,4820; d2' 1.0329; found MR 87.87; cal-
cultaed MR 88.13, Found: C 48.9; H 7.94; Si 17.9%. CygHpsO4PSiy. Calcanated: C 49, 3; H 7.96; Si 17.8%.

Synthesis of (1, 1, 3-Trimethyl-8, 3-diphenyldisiloxanyl) methyl Dimethylphosphinate (I11). From 4.21 g (0.02
mole) of (ethoxydimethylsilyl) methyl dimethyiphosphinate and 4.28 g (0.02 mole) of methyldiphenylsilanol we ob-
tained 5 g (65%) of product; b.p. 172-174° (0.15 mm); n® 1.5275; d2' 1.0780; found MR 108.0; calculated MR 108.3.
Found C 57.09; H 7.4; ash 50.49%. C;gHyyOgPSi;. Calculated: 57.10; H 7.2; ash 50.63%,

Synthesisof [3, 8, 3-Triethyl-1-methyl-1-(triethylsiloxy) disiloxanyl] methy! Dimethylphosphinate (IV).
Similarly, on heating 7.2 g (0.03 mole) of (diethoxymethylsilyl) methy! dimethylphosphinate with 7.95 g (0.06 mole}
of triethylsilanol at 140-150° for five hours, we distilled off 2.7 g (75%) of ethanol. On fracticnation of the residue
we collected a fraction of b.p. 153-156° (1-1.5 mm); yield 7.6 g (70%); n® 1.4442; d3' 0.9634; found MR 114.%;
calculated MR 114.58, Found: C 46.69; H 10.07; Si 20.5%; mol, wt. 413.0, C;gH, O4PSig. Calculated: C 46.60; H
10.01; Si 20.4%; mol. wt. 413.0.
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Synthesis of [1-(Dimethylphenylsiloxy)-1, 3, 3-trimethyl-3-phenyldisiloxanyl] methyl Dimethylphosphinate
(V). Similarly, from 7.2 g (0;03 mole) of (diethoxymethylsilyl) methyl d1methylphosphmate and 9.15 g (0.06 mole)
of dimethylphenylsilanol we obtained 8.0 g (60%) of product; b.p. 147-150° (0.15 mm); nD 1.5034; d 1.0615; found
MR 126.4; calculated MR 126.9. Found: C 53.41; H 7.50; S 18.72%. CgoHggO4PSig. Calculated: C 53.1; H 7.40; S18,63%.

Synthesis of [1, 2-Dimethyl-1-(methyldiphenylsiloxy)-3, 3-diphenyl-disiloxanyl] methyl Dimethylphosphinate
(VD). Similarly, from 2.4 g (0.01 mole) of (diethoxymethylsilyl) methyl dimethylphosphinate and 4. 28 g (0.02 mole)
of m methyldiphenylsilanol we obtained 1.8 g (30%) of product; b,p. 250° (1 10~4 mm); n? 1.5580; d 1.1178; found
MR 166.5; calculated MR 167.2, Found: C 62.3; H 6.50; Si 14.20; ash 43,33%. CgHg;04PSi3. Calculated: C 62.4; H6.50
Si 14.61; ash 43.55%,

SUMMARY

1. An investigation was made of the reaction of triatkyl (or aryl) silanols with (ethoxymethylsilyl) methyl di-
methylphosphinates; it can serve as a method of synthesizing organosilicon compounds containing the dimethlyphos-
phinic acid group.

2. New compounds containing phosphorus and two or more silicon atoms were synthesized and characterized.
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