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Reactions of trimethylchtorosilane (Me3SiCt) with some nitrogen donors 
viz. pyridine, 2-, 3- and 4-picolines, quinoline and isoquinoline in nitrobenzene 
have been studied conductometrically. The conductivities of the solutions 
during these reactions have been interpreted in terms of the formation of 
(M%Si.D)+, (MeaSiC12)- and Me3SiC1.D (D = N-donor molecule) species. 

(Keyword8: Conductance; Mechanism; Organosilieon halide complexes," Tri- 
methylehlorosilane complexes) 

Mechanismus der Komplexbildung von Trimethylchlorsilan mit einigen N-Do- 
noren in Nitrobenzol 

Die Reaktion yon Trimethylchlorsilan (Me3SiCl) mit t)yridin: 2-, 3- und 4~ 
Picolinen, Chinolin und Isochinolin wurde in Nitrobenzol mittels Kondukto- 
metrie untersucht. Die Messungen wurden unter Annahme der Bildung yon 
(Me3Si. D) +, (Me, SiC12)- und Me3SiC1.D (D = N Donor) erkl~rt. 

Introduction 

Interest in the chemistry of Me3SiC1 is quite evident from the 
reports which appear on its reactions with various organic 1-4 as well ~s 
inorganic reagents 5-7. Keeping this in view it was thought  worthwhile 
to investigate into the mechanism of its complex formation with some 
Lewi~ bases. The present investigations include its reactions with some 
nitrogen donors in nitrobenzene which appeared somewhat unusual 
when studied conductometrically. 
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Experimental 

Nitrobenzene was purified by the method already reported s. The bases were 
purified by distilling them over potassium hydroxide pellets. MeaSiC1 (FIuka), 
which was made HC1 free by distilling it under vacuum, was used. Its complex 
with pyridine was prepared by mixing t.heir solutions in petroleum ether 
(boiling range 40 60 °C) keeping pyridine in slight excess. The product formed 
was filtered, washed with the solvent several times and dried under vacuum. 
The stoiehiometry of this white hygroscopic solid was determined by analysing 
it for chlorine and nitrogen contents (Found C1 18.72~, N 7.28~. Required for 
Me3SiC1. Pyridine C1 18.93~, N 7.47~). 

Conductance measurements were made on a Toshniwal Conductivity 
Bridge Type CLOI/02A using dip-type cells adopting the following procedure. 
A millimolar solution of Me3SiC1 in nitrobenzene was taken in the cell and 
thermostated at 30 _+ 0.1 °C. To this a decimolar solution of the base prepared in 
nitrobenzene was added in small instalments. After each addition the solution 
was shaken and was allowed to come to constant temperature. The constant 
value of its conductance was recorded. Corrections for the increase in volume 
during each addition were applied to them and relative conductance values 
were calculated. Plots were made between relative conductance values and base 
to M%SiC1 molar ratios (Fig. 1). 

Results and Discussion 

The low- molar  conduc tance  value of  Me3SiC1 in ni t robenzene 
suggests t h a t  it behaves as a weak electrolyte  even in a medium of high 
dielectric constant .  However ,  this small conduc tance  of the solution 
m a y  be in terpre ted  in terms of  the following equil ibrium taking place in 
the solution 9 

SOIv. 

Me3SiCI ~,~ (Me3Si.solv.)= + C1- (1) 

On the addi t ion of  base the conduc tance  of  the solution changes in a 
complex manner  (see Fig. 1). The initial rapid increase in the 
conductance ,  the  ra te  of  which falls off slowly with the increasing 
a m o u n t  of  the base a l ready present  in the solution till it a t ta ins  its 
m a x i m u m  value at  the molar  concent ra t ion  of the base approx ima te ly  
hal f  of t h a t  of  Me3SiC1, m a y  be explained by  assuming reactions (2)-(4) 
tak ing  place in solution (D is pyridine,  2-, 3- or 4-picoline, quinoline or 
isoquinoline). 

Me3SiC1 + D ~,~ Me3SiC1. D (2) 
Me3SiC1. D ~ (Me3Si. D)+ + C1- (3) 

MeaSiC1 + C1- ~,~ (Me3SiC12) (4) 

Compounds  conta in ing pen ta -coord ina ted  silicon are well 
knownl0 12 and the fo rmat ion  of (Me3SiCle)- anion is no t  unusual  13. 
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Fig. 1. Relative conductance curves for the addition of bases to the solution of 
MeaSiC1 in nitrobenzene at 30 +_ 0.1 °C 

The above in terpre ta t ion  is analogous to tha t  given in the case of 
similar reactions of diorganotin dichlorides with some nitrogen donors 
in nitrobenzene 14-16. Format ion  of 1 : 1 complexes of M%SiC1 with some 
nitrogen donors has also been reported earlier 17. 

Fur ther  addition of the base to the solution till its molar concentra- 
tion becomes almost equal to tha t  of Me3SiC1 causes a decrease in the 
relative conductance of the solution. This suggests the consumption 
of ions during the reaction (5). 

(M%Si. D)+ + (Me3SiC12)- ~ 2 M%SiC1. D (5) 

Higher ionisation of Me3SiC1.D in the presence of unreaeted 
MeaSiC1 may  be due to the consumption of the chloride ion liberated 
during its ionisation which shifts the equilibrium in the reaction (3) 
towards right 14. 
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No appreciable change in the relative conductance takes place after 
molar concentrations of the base and the acid become almost  equal. 
This suggests tha t  the reaction between the base and the products 
formed in the solution almost  stops. This is supported by  the fact tha t  
only a 1:1 complex of Me3SiC1 with pyridine could be isolated in 
petroleum ether (boiling range 40-60°C) even when the base was 
present  in excess in parallel with the observations made by  Tsu j i  and 
Tsulcada 17. The molar conductance of the complex in nitrobenzene 
corresponded to tha t  obtained from the Me3SiCl-pyridine conductance 
curve at  equal molar concentrations of Me3SiC1 and pyridine. 

References 

1 Mitchell R. H., Sondheimer F., Tetrahedron 26, 2141 (1970). 
2 Tamborski C., Soloski E., J. OrganometM. Chem. 17, 185 (1969). 
3 Hills J., Ruhlmann K., Chem. Ber. 100, 1638 (1967). 
4 Bush R. P., Lloyd N. C., Pearce C. A., Chem. Commun. 1967, 1270. 
5 Abel E. W., Crow J. P., J. Organometal. Chem. 17, 337 (1969). 
6 Abel E. W., Illingworth S. M., J. Chem. Soc. A 1969, 1094. 
v Bush R. P., Lloyd N. C., Pearce C. A., J. Chem. Soc. A 1970, 1587. 
s Jaura K. L., Lal K., Singla S. N., J. Inorg. Nuct. Chem. 38, 2009 (1976). 
9 Basolo F., Pearson R. G., Mechanisms of Inorganic Reactions, 2nd ed., 

p. 439 440. New Dehli: Wiley Eastern. 1973. 
lo Turley J. W., Boer F. P., J. Amer. Chem. Soc. 90, 4026 (1968). 
11 Voron]cov M. G., Pure Appl. Chem. 13, 35 (1966). 
12 Boer F. P., Turley J. W., Flynn J. J., J. Amer. Chem. Soc. 90, 5102 (1968). 
13 Corriu R. J. P., Henner B. J. L., J. Organometal. Chem. 102,407 (1975). 
14 Jaura K. L., Lal K., Inorg. Nucl. Chem. Letters 13, 69 (1977). 
i5 Jaura K. L., Lal K., J. OrganometM. Chem. 136, 169 (1977). 
16 Lal K., Inorg. Nucl. Chem. Letters 16, 567 (1980). 
17 Tsuji Y., Tsuk'ada T., Japan, 3771 (1954); Chem. Abstr. 49, 9692 (1955). 


