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Abstract 

Methyl pseudohalogeno silanes CH3SiH1X (X = 
CN, NCO, NCS, or NCSe), were prepared by the 
interaction of CH3SiH2Br with the appropriate dry 
silver pseudohalide, characterized, and the isomeric 
form determined by infrared spectroscopy. Methyl- 
silyl cyanide possesses the normal structure with 
a Si-C linkage, while other pseudohalides possess 
an iso structure with a Si-N linkage. 

Introduction 

Preparation and physical properties of several 
alkylsilanes, R,SiH4, (R = CHB, C2HS; n = l-4), 
were described earlier [ 1, 21. Later, syntheses of 
some monomethyl silyl derivatives, (CH$iH& 
X, (X = CHB, F, Cl, Br, I, or NC when n = 1; X = 0 
or S when n = 2; X = N when n = 3) and their char- 
acterizations were also reported [3, 41. One of these 
compounds, methylsilyl(iso)cyanide, which was 
obtained from the interaction of CH$iHJ and 
AgCN, was considered an interesting case of struc- 
tural isomerism. Although various other organosilyl 
and silyl pseudohalides have since been prepared and 
their properties and structures investigated [5-71, 
the above cyanide has been the only CH3SiH2 
pseudohalide investigated thus far [3]. With a view 
of investigating whether pseudohalogens other 
than cyanide in compounds having both CH$i 
and SiH2 linkages also display any structural iso- 
merism, the methylsilyl(iso)thiocyanate, -(iso)seleno- 
cyanate, -(iso)cyanate, as well as the cyanide, were 
prepared and characterized, and their structures were 
determined. 

Experimental 

All volatile methylsilyl compounds -were handled 
and their reactions were carried out in a high vacuum 
system [8]. The standard taper joints and stopcocks 
of the Pyrex high vacuum apparatus were lubricated 
with Apiezon-N grease. 
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Preparation of Starting Materials 
Methylsilane (CH3SiH3) was prepared by the 

reduction of CHJSiC13 with LiAlH4(2) and methyl- 
bromosilane (CHJSiH2Br) was obtained by the 
bromination of CH3SiH3 with HBr in the presence 
of an A11Br6 catalyst at room temperature. The 
purity of CHJSiHJ and of CH3SiH2Br was checked 
by molecular weight measurement. 

Preparation of Methylsilyl Pseudohalides 
A measured amount of CH$iH*Br, which was 

pre-condensed in a trap, was allowed to pass through 
a column packed with freshly prepared silver pseudo- 
halide (CN, NCS, NCSe, NCO) for about 30 min 
at room temperature. An exothermic reaction 
resulted with formation of yellow AgBr. The reac- 
tion products were condensed into an adjacent 
trap and cooled to -196’ with liquid nitrogen. 
Methylsilyl pseudohalide was separated from un- 
reacted CH$iHzBr, if any, and purified by low 
temperature trap-to-trap distillation. 

The melting points of the purified methylsilyl 
pseudohalides were determined by Stock’s magnetic 
plunger apparatus, and their molecular weights were 
determined by the direct weight method [8]. The 
vapor pressures of the compounds at different 
temperatures were measured using a mercury mano- 
meter. The temperatures were measured with cali- 
brated copperrconstantan thermocouples in conjunc- 
tion with a sensitive potentiometer. The analysis 
of the compounds for C, H, and N was carried out in 
the vapor phase using standard analytical techniques. 
The infrared spectra were examined in the vapor 
phase in both the 4000-650 and 650-300 cm-’ 
regions on a Perkin Elmer Spectrophotometer model 
521 in specially designed gas cells (10 cm length and 
5 cm diameter) which were fitted with NaCl or 
CsBr windows. 

Results and Discussion 

The melting point, molecular weight, yield, ele- 
mental analysis, and vapor pressure at 0 “C (calcu- 
lated from the vapor pressure curve representing 

0 Elsevier Sequoia/Printed in Switzerland 









21 Methyl Pseudohalogeno Silanes 

References 

1 

2 

3 

4 

5 

6 

I 

8 

9 

10 
11 
12 

13 

14 

15 

A. E. Finholt, A. C. Bond, Jr. K. E. Wilzback and H. I. 
Schlesinger, J. Am. Chem. Sot., 69, 2692 (1947). 
S. Tannenbaum, S. Kaye and G. F. Lewenz, J. Am. 
Chem. Sot., 7.5, 3753 (1953). 
H. J. Emeleus, M. Onyschuk and W. Kuchen, Z. Anorg. 
AIlg. Chem., 283, 14 (1956). 
E. A. Ebsworth, M. Onyschuk and N. Sheppard,J. Chem. 
Sot., 1453 (1958). 
R. G. Neville and J. J. McGee, Znorg. Synth., 8, 27 
(1966). 
E. A. V. Ebsworth and J. C. Thompson, J. C/rem. Sot. 
A:, I, 69 (1967). 
F. Hoeffer, G. Jaegerhuber and W. Veigl, Monatsh. 
Chem, 105, 539 (1974). 
A. Stock, ‘Hydrides of Boron and Silicon’, Cornell 
University Press, Ithaca, New York, 1933. 
N. E. Duncan and G. J. Janz, J. Chem. Phys., 23, 434 
(1955). 
M. C. Tobin,J. Am. Chem. Sot., 7.5, 1788 (1953). 
A. L. Smith,J. Chem. Phys., 21, 1997 (1953). 
H. R. Linton and E. R. Nixon, Spectrochim. Acta, IO, 
299 (1958). 
T. A. Bither, W. H. Knoth, R. V. Lindsey, Jr. and W. H. 
Sharkey,J. Am. Chem. Sot., 80,415l (1958). 
E. A. V. Ebsworth, in ‘Volatile Organosilicon Com- 
pounds, Vol. 4’, Pergamon Press, Oxford, 1963, p. 146. 
J. J. McBride and H. C. Beachell,J. Am. Chem. Sot., 74, 
5247 (1952). 

16 

17 

18 

19 

20 
21 

22 
23 

24 

25 

26 

21 

28 

29 

30 

F. A. Miller and G. L. Carlson, Spectrochim. Acta, 17, 
977 (I 961). 
J. Goubeau, E. Heubach, D. Paulin and I. Widmaier, 
Z. Anorg. Allg. Chem., 300, 194 (1959). 
J. S. Thayer and D. P. Strommen, J. Organomet. Chem.. 
5, 383 (1966). 
R. P. Hirschmann, R. N. Kniseley and V. A. Fassel, 
Spectrochim. Acta, 21, 2125 (1965). 
D. Martin, Angew. Chem., Znt. Ed. Engl., 3, 311 (I 964). 
J. Goubeau and J. Reything, Z. Anorg. AlZg. Chem., 
294, 96 (I 958). 
J. S. Thayer and R. West, Znorg. Chem., 3, 406 (1964). 
E. A. V. Ebsworth, R. Mould, R. Taylor, G. R. Wilkinson 
and L. A. Woodword, Trans. Faraday Sot., 58, 1069 
(1962). 
J. S. Thayer and R. West, in F. G. A. Stone and R. West 
(eds.), ‘Advances in Organometallic Chemistry, Vol. 5’, 
1967, p. 169. 
F. A. Miller and W. B. White, Z. Electrochim., 64, 701 
(1960). 
R. N. Kniseley, R. P. Hirschmann and V. A. Fassel, 
Spectrochim. Acta, Part A:, 23, 109 (1967). 
N. S. Ham and J. B. Willis, Spectrochim. Acta, 16, 393 
(1960). 
E. E. Aynsley, N. N. Greenwood and M. J. Sprague, J. 
Chem. Sot., A:, 2395 (1965). 
E. E. Aynsley, N. N. Greenwood, G. Hunter and M. J. 
Sprague, J. Chem. Sot. A:, 1344 (1966). 
J. S. Thayer, J. Organomet. Chem., 9, 30 
(1967). 


