REACTION OF TRIMETHYLIODOSILANE WITH
TETRAALKOXYSILANES AND HEXAALKOXYDISILOXANES
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The reaction of alkylechlorosilanes with organylalkoxysilanes [L-3] proceeds either in the presence
of catalysts or at high temperatures (under pressure). Previously it was shown [4] that triethyliodosilane
under mild conditions easily cleaves the Si—0~C and C—-O—C bonds in the absence of catalysts. In the
present paper we studied the reaction of trimethyliodosilane (I) with tetramethoxysilane (IIa) and tetra-
ethoxysilane (IIb), and also with hexamethoxydisiloxane ([I1a) and hexaethoxydisiloxane (IIIb). The follow-
ing reactions took place in the first two cases

(CH)SIL -+ (RO)SE ~ (CH;);SiOSI(OR); + RI
2 (1) +(I1) — [(CH)SIOLSI(OR), -+ 2R1
3.(1) + (IT) > [(CH,),SIOLSIOR + 3RI
4(1) + (I1) — (CH)SIOLS! + 4RI
"R = CH, (a), G;Hj (b)

However, when the reaction of (I) with the tetraalkoxysilanes was studied using various mole ratios
it proved that the reaction is not selective, and the presented schemes only partially reflect the character
of the transformations that take place. A mixture of the trimethylsiloxy derivatives (IV)~(VII) is formed
at a molar ratioof @) : @) =1:1;2:1; 3:1, Together with them, hexamethyldisiloxane (HMDS) is also
formed. When the (I) : (II) mole ratio = 4 :1 the compounds (VII) and (VIII) are formed in respective yields
of 52 and 28% from (IIa), and 82 and 189 from (Iib). As a result, the reaction of (I} with tetraalkoxysilanes
is a convenient method for the preparation of tetrakis(trimethylsiloxy)silane (VII). The vield of the cor-
responding alkyl iodide is nearly quantitative at all of the ratios of (I) and (IT). The reaction of (I) with (ITa)
proceeds much more easily and quickly than with (IIb).

The secondary formation of siloxane (VIII) can be depicted by the scheme:
8 (CH,),Sil 4 2Si(OR)y — [(CH3)SSiO](,irslig}&‘ai{OSi(CHg)g‘]3 + 8 BRI + [(CHy)Si11,0
o)

The formation, together with (IV)-(VID), of disiloxane (VIII} cannot be the result of (I} reacting with (VID),
since they do not react under the studied conditions, Compound (VII) could easily be obiained in good yield
by reacting (I) with (III). The yield of (VII) was 98% from (IlIa) and 829 from (HIb).

EXPERIMENTAL METHOD

The GLC determinations were run on an LCM~8D chromatograph, using a 2-m long column, packed
with 10% PPMS-4 deposited on Celite, and helium as the carrier gas.

Trimethyliodosilane (I) was obtained by reacting HMDS with aluminum and jodine {5}; the tetraalkoxy-
silanes (I) were obtained by reacting SiCl, with the appropriate alcohols, while the hexaalkoxydisiloxanes
(III) were obtained by the hydrolysis of the corresponding tetraalkoxysilanes. All of the starting reagents
were chromatographically pure. The reactions were run in a dry argon atmosphere in a Favorskii flask
by heating in a silicone bath until the formed alkyl iodide ceased to distill.
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Reaction of Trimethyliodosilane (I) with Tetramethoxysilane (Ila). a) To 10.8 g (0.071 mole) of {I1a)
at 70°C was added 14.2 g {0,071 mole) of (I) in 30 min, After distilling off the CH,I (99%), preparative GLC
was used to isolate and identify compounds (IV)-(VIII) from the reaction mixture (Table 1),

All of the obtained compounds have identical IR spectra: 1060-1080 cm™ (Si—0, C-0), 840, 1250
- .
cm™ (CH3;—Si).

b) After distilling off the CH;I (99.5%), when 54.3 g (0.266 mole) of (I) was reacted with 20.3 g {0.133
mole) of (Ila) the following compounds were identified in the reaction mixture by GLC: (IV) 17.6, (V) 33.0,
(V1) 28.9, and (VII) 13.5%, and also polysiloxanes, including (VII) {~7%).

¢) From 27.2 g (0,136 mole) of (I) and 5.17 g (0.034 mole) of (Ila), after distilling off the CH,I (99.8%)
and vacuum-distillation we isolated 6.73 g (52%) of (VII), 3.72 g (299) of (VIII), 1.5 g (11.6%) of HMDS,
and ~ 79 of polysiloxanes.

Reaction of Trimethyliodosilane (I) with Tetraethoxysilane (Ilb). a) After heating a mixture of 10.0
g (0.05 mole) of (I) with 10.4 g (0.05 mole) of (Ith) for 1 h at 100°, with removal of the C,H;I by distillation
(95% yield), the reaction mixture was separated by preparative GLC; the yields were: (IX) 44.3%, (X)
21.2%, (XI) 29%, and polysiloxanes 5.5% (see Table 1),

b) When 19.2 g (0.096 mole) of (I} was reacted with 5.0 g {0.024 mole) of (IIb) for 2 h we isolated 14.0
g (99%) of CyHI. Vacuum-distillation of the residue (9.0 g) gave 7.35 g (81.5%) of (VII), 1.35 g (15%) of
(VII), and 0.4 g (3.5%) of polysiloxanes.

Reaction of Trimethyliodosilane (I) with Hexamethoxy- (IIa) and Hexaethoxydisiloxane (IIlb}. a}
When a mixture of 25 g (0.125 mole) of (I) and 5.36 g (0.0208 mole} of (Illa) was heated at 70° for 45 min
we isolated 17.5 g (99%) of CH;I and 12.6 g (98%) of (VIII).

b) A mixture of 14.2 g (0.072 mole) of (I) and 4.2 g (0.012 mole) of (Ilib) was heated at 100° for 1 h,
After distilling off the C,H;I (919 yield) we isolated 0.14 g (82%) of (VIII), while the residue was a mixture
of polysiloxanes with a variable degree of polymerization,

CONCLUSIONS

The reaction of trimethyliodosilane with tetraalkoxysilanes, taken in a 1-3:1 mole ratio, leads to a
mixture of trimethylsiloxy derivatives [(CH;);8i0]nSi(OR)y_n with n = 1-4, Tetrakis(trimethylsiloxy)silane
{n = 4) is the main reaction product at a 4:1 mole ratio of the reactants. It is formed together with hexa-
kis(trimethylsiloxy)disiloxane, which was obtained in 82-98% yield when trimethyliodosilane is reacted
with a hexaalkoxydisiloxane,
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