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The Preparation of Several Tetrakis(triorganosiloxymethyl)methanes
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As regards the organosilyl or silylene derivatives
of pentaerythritol (hereinafter called PET), very
little has been said in the literature.1-3)

In our investigations involving the reactions of
PET with triorganochlorosilanes, some tetrakis-
triorganosilyl derivatives of PET with the formula
of (R3SiOCH2)4C(hereafter R3PET) were isolated
in a pure form. They are tetrakis(trimethylsil-
oxymethyl) methane (Me3PET), terakis(dimethyl-
butylsiloxymethyl) methane (Me2BuPET), tetrakis-

(dimethylphenylsiloxymcthyl)methane (Me2Ph-
PET), tetrakis (diphenylbutylsiloxymethyl) methane
(Ph2BuPET), and tetrakis(triphenylsiloxymethyl)-
methane (Ph3PET), the last four being new com-
pounds.

They were obtained from the reaction of PET
either with the corresponding triorganochlorosilanes
or with aminosilanes according to the following
schemes.

or

The products were all soluble in toluene and

dioxane, and were found to be quite stable towards

hydrolysis in the absence of ionic catalysts.

Experimental

Triorganochlorosilanes. A pure sample of tri-
methylchlorosilane (bp 58℃) was obtained from the

Shin-etsu Chemical Industrial Co. Dimethylbutyl-

chlorosilane (bp 139-140℃), dimethylphenyl chloro-

silane (bp 76-78℃/2mmHg), and diphenylbutyl-

chlorosilane (bp 129℃/1mmHg)were prepared by the

Grignard routc.4) Triphcnylchlorosilane (mp 98-

99℃) was isolated from a high-boiling residue5) of the

direct synthesis of phenylchlorosilanes. They were

further purified by conventional methods immediately

before use.

Triorganoaminosilanes. Hexamethyldisilazane

(bp 121℃), dimethylbutylaminosilane (bp 128℃),

dimethylphenylaminosilane (bp 142℃/3mmHg), di-

phenylbutylaminosilane (bp 139℃/1.5mmHg), and

triphenylaminosilane (mp 60℃, by 156℃/1.8mmHg)

were prepared from the reaction of dried gaseous am-
monia with the corresponding chlorosilanes dissolved in
ether; the yields were consistently 85-88%.

The Preparation of R3PET. Typical procedures
will be described in detail, using the preparations of
Me3PET and Ph3PET as examples.

Me3PET: When a mixture of trimethylchlorosilane
(0.44mol, 47.7g) and PET (0.1mol, 13.6g) was gently
refluxed, PET gradually dissolved with the evolution
of hydrogen chloride, and the temperature rose to 120℃

after 30hr. The resultant substancc was then frac-

tionated and a fraction boiling at 105-115℃/1mmHg

was collected. The further purification of the product

was effected by fractional vacuum distillation, giving

pure Me3PET, mp 27.5-28.5℃, by 110℃/1mmHg

(lit.2) bp 128-129℃/5mmHg) in a yield of 77%

(mean).
Found: Si, 26.4; C, 48.52; H, 10.54%; mol wt,.

418 (determined cryoscopically in dioxane). Calcd for
C17H44O4Si4: Si, 26.4; C, 48.06; H, 10.44%; mol.
wt, 425.

Several modifications of the above procedure, using
some organic bases (aniline, N, N-dimethylaniline,
pyridine, etc.) as a hydrogen-chloride acceptor andd
toluene as a reaction medium unfailingly gave identical
products in similar yields.
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Another effective method of preparing the product
was by the reaction of PET with hexamethyldisilazane;
here, there was a consistent yield of 83-86%.

Ph3PET: When a mixed sample of triphenylamino-
silane (0.44mol, 123.4g) and PET (0.03mol, 4.1g)
was gently heated, a reaction occured with the evolu-
tion of ammonia. After the addition of PET (0.07
mol, 9.5g) to the mixture, portion by portion, over a
1-hr period, the whole was further maintained at 160-
170℃ for 6hr. After the resultant substance had

stood, there was obtained a transparent viscous liquid

from which a white crystalline mass, melting at 255-

267℃, was obtained by the extraction of impurities

with hexane. The recrystallization of the crude product

from hexane-dioxane (1:1) gave 82g (70%) of pure

Ph3PET, mp 285℃, as fine cubic crystals.

Found: Si, 9.6; C, 77.73; H, 5.15%; mol wt, 1165.
Calcd for C77H65O4Si4: Si, 9.6; C, 79.07; H, 5.86%;
mol wt, 1170.

Ph3PET was readily soluble in dioxane, soluble in
hot toluene, soluble only with difficulty in boiling
benzene, and insoluble in ether, hexane, and ethanol.

This was also found highly resistant to hydrolysis
and was recovered quite unchanged after prolonged
boiling with water.

The preparation of this compound from a direct
reaction between PET and triphenylchlorosilane was
also attempted; however, this attempt failed because
of the presumably lower reactivity of triphenylchloro-
silane. The yield of the tetrakis-derivatives always
remained below 20%, even when an organic base was
used as a hydrogen-chloride acceptor, the majority
of the by-product being partially triphenylsilyl-sub-
stituted PET with hydroxyl groups.

Other Tetrakis-derivatives. Me2BuPET (bp
155℃/1mmHg), Me2PhPET (bp 224℃/0.1mmHg),

and Ph2BuPET (mp 76℃, by 332℃/0.1mmHg)were

prepared by procedures similar to those used for
Me3PET or Ph3PET. Throughout all the preparations,
reactions with aminosilanes proved to be more advant-
ageous than those with chlorosilanes, both in the
marked simplicity of the procedure and in the higher
yield of tetrakisderivatives.

Me2BuPET Found: Si, 18.5; C, 58.95; H, 12.61%;
mol wt, 575. Calcd for C29H68O4Si4: Si, 18.9; C,
58.73; H, 11.56%; mot wt, 593.

Me2PhPET Found: Si, 16.5; C, 65.89; H, 7.97%;
mot wt, 665. Calcd for C37H52O4Si4: Si, 16.7; C,
66.02; H, 7.97%; mot wt, 673.

Ph2BuPET Found: Si, 10.2; C, 75.78; H, 7.96%;
mot wt, 1075. Calcd for C69H84O4Si4: Si, 10.3,
C, 76.05; H, 7.77%; mot wt, 1090.

The products thus obtained were all readily soluble
in dioxane and were soluble in acetone, toluene and

boiling benzene. The compounds with methyl groups
were soluble in hot hexane and ethanol. They were
all fairly resistant to solvolysis in the absence of an
ionic catalyst. However, the addition of a few drops

of acid or alkali to the boiling ethanolic solution readily
decomposed it to the original PET and the ocrrespond-

ing hexaorganodisiloxanes.
ER Absorption Spectra and X-Ray Powder

Patterns. All the products were well defined and
were characterized by their IR spectra. The X-ray

powder diffraction data were also recorded for crystalline
products by using CuKa radiation filtered by Ni.

IR Spectra

X-Ray Powder Diffraction Data
Me3PET d,kX: 9.51 8.35 8.19 8.04 7.44 6.71

5.95 5.22 5.04 4.44 4.08 3.72
I/I0: 0.43 0.35 0.51 0.49 0.19 0.33

0.45 0.47 1.00 0.69 0.35 0.18
Ph2BuPET d,kX: 15.11 13.59 11.05 10.05 7.50

6.76 5.01 4.90 4.65 4.55 4.48
4.04

I/I0: 0.11 1.00 0.16 0.13 0.16 1.00
0.28 0.12 0.23 0.16 0.23 0.11

Ph3PET d,kX: 13.19 10.65 8.76 7.56 7.31 6.71
6.61 5.01 4.70 4.44 4.19 3.93

I/I0: 0.17 0.35 0.49 0.33 0.24 0.44
0.45 0.55 0.42 1.00 0.44 0.65
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