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The reaction of ortho- and para-(alkoxyaryl)trimethylsilanes with tin tetrachloride proceeds under mild conditions with cleavage

of the Si—C bond and formation of the corresponding stannanes.

Earlier we have reported! that the interaction of meta-
(alkoxyaryl)trimethylsilanes with SnCl, leads to the formation
of donor—acceptor complexes:

R Cl
\ |
O—R O—=Sn—Cl
C_f \Cl
MesSi + SnCly == Me;Si

R = Me, Et

The trigonal-bipyramidal structure of these complexes was
confirmed by *>CI NQR spectra.' During our investigations of
tin tetrachloride complex formation with different ligands we
unexpectedly found a new method of cleavage of the Si-C(Ar)
bond.

The purpose of this work is to search for a preparative
route to organotin compounds from various trimethylsilyl
derivatives.
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Cleavage of the Si—C bond has been investigated in terms of
the reaction mechanism and by the preparative synthesis of
different classes of compounds, both organic’> and organo-
metallic compounds being the target products. Among the
latter, compounds of mercury,” gallium,* palladium,’
zirconium and hafnium® have been obtained.

In studying the complex formation of tin tetrachloride with
ortho- and para-isomers of (alkoxyaryltrimethylsilanes we
could not isolate the above complexes.

Instead, we found a tin tetrachloride-induced cleavage of
the Si-C bond in the initial compounds, leading to the
corresponding (alkoxyaryl)trichlorostannanes:’

tGeneral method of synthesis. To (alkoxyaryl)trimethylsilanes an
equimolar amount of tin tetrachloride was added. The mixture was
heated to boiling and refluxed for a few hours (Table 1). During this
time the boiling temperature of the reaction mixture dropped from
100-135 to 72-93 °C. After cooling the reaction mixture, the products
formed were isolated by recrystallization from hexane (ortho-isomers)
or distillation (para-isomers). The reaction conditions and physico-
chemical data of the compounds are presented in Tables 1 and 2.
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Table 1 Reaction time, yield and physicochemical properties of (alkoxyaryl)trichlorostannanes.

Compound Reaction Yield Mp/°C Found (Calc.) (%)
time/ h (%) (bp/mmHg) C H Cl Sn
1 6.0 78 95-97 25.4 (25.31) 2.1 (2.12) 32.2 (32.02) 35.8 (35.73)
2 5.0 68 94-96 27.7 (27.75) 2.6 (2.62) 30.5 (30.72) 34.4 (34.28)
3 4.0 87 122-124 27.8 (27.75) 2.6 (2.62) 30.8 (30.72) 34.3 (34.28)
4 0.2 91 66 (dif.) 26.6 (26.53) 2.4 (2.50) 29.5 (29.36) 32.7 (32.77)
5 4.5 45 6769 30.3 (30.01) 3.2 (3.08) 29.5 (29.52) 32.5 (32.95)
6 4.5 40 (120-122/1) 25.7 (25.31) 245 (2.12) 32.3 (32.02) 35.1 (35.73)
7 4.0 32 (135-138/1) 27.9 (27.75) 2.5 (2.62) 30.1 (30.72) 34.7 (34.28)
Table 2 Chemical shifts in the 'H, *C and '°Sn NMR spectra of (alkoxyaryl)stannanes.®
Compound 'H 6(ppm) 13C 5(ppm) 1960
OCH; OCH; COCH; CSnCls Other atoms S(ppm)
1 3.93 56.67 160.90 125.36 111.54, 123.30, 134.51, 135.11 —75.14
2 4.19° 65.44° 160.25 125.90 14.30, 111.87, 123.14, 134.57, 135.00 —75.32
3 3.90 56.77 158.89 125.09 111.38, 133.11, 134.52, 135.65 —75.10
4 391 56.29 162.79 111.65 104.88, 136.52 —91.22
5 3.93 62.08 158.03 130.29 17.04, 20.64, 129.83, 131.59, 136.17, —81.90
138.33
6 3.79 55.36 163.34 126.39 115.99, 135.43

“ The spectra were run at room temperature for 10% solutions of compounds in deuteriochloroform on a JEOL FX 90Q spectrometer. The

chemical shifts values are presented relative to tetramethylsilane (‘H,
group protons signal = 1.48 ppm.

X
@—SiMQ + SnCl,
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X
— @—smg + CISiMe;,

R

1X = 20Me,R = H

2X = 20E, R = H

3X = 20Me, R = 5Me
4X,R = 2,6 (OMe),

5X = 20Me, R = 3,5Me,
6X = 4OMe,R = H

7X = 40E, R = H

The reaction previously discovered by us for ortho-
(alkoxyaryltrimethylsilanes is also suitable for para-isomers.”

This reaction proceeds by boiling a mixture of the initial
compounds. The reaction products are slightly-coloured
crystals (ortho-isomers) and liquid compounds (para-isomers)
with a faint specific smell.

The simplicity of the procedure and the high yield of
products permit this reaction to be used as a preparative
method for the obtention of previously inaccessible ortho- and
para-isomers of (alkoxyaryljtrichlorostannanes. The compo-
sition and structure of the synthesized compounds 1-7 were
confirmed by elemental analysis and 'H, '*C and 'Sn NMR
spectroscopy.

This work was supported by the Russian Foundation for
Basic Research (project no. 95-03-08611).

References

1 I. M. Lazarev, G. V. Dolgushin, V. P. Feshin
M. G. Voronkov, Z. Naturforsch., Teil A, 1986, 41, 211.
2 Z.N. Parnes and G. L. Bolestova, Synthesis, 1984, 991.

and

C) and tetramethylstannane (**°Sn). ® OCH, group signals. Methyl

3 M. G. Voronkov, N.F. Chernov and
Organomet. Chem., 1988, 341, 225.

4 H. Schmidbaur and W. Findeiss, Chem. Ber., 1966, 99, 2187.

5 J.-M. Valk, J. Boersma and G. van Koten, J. Organomet. Chem.,
1994, 483, 213.

6 V.M. Vdovin, N. B. Bespalova, V. S. Nikitin, M. B. Sergeeva,
Yu. A. Strelenko and D. A. Ivashchenko, Zh. Obshch. Khim.,
1985, 55, 1629 [J. Gen. Chem. USSR (Engl. Transl), 1985, 55,
1449].

E. M. Petrova, J.

7 1. M. Lazarev, G. V. Dolgushin, V. P. Feshin and
M. G. Voronkov, RF Patent, 1 336 522, 1985.
Received: Moscow, 13th February 1996
Cambridge, 25th March 1996; Com. 6/01237J
Mendeleev Commun. 1996 151



