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The scrambling equilibria of silanic hydrogen with chlorine atoms on various 
combinations of mono-, di-, and trimethylsilicon moieties have been determined 
by proton nuclear magnetic resonance. The data have been evaluated in terms of 
sets of equilibrium constants which show that at equilibrium, the exchangeable 
hydrogen atoms prefer to be with the silicon moiety bearing the least number of 
methyl groups. 

INTRODUCTION 

The recent discovery of the tetraalkylammonium-catalyzed’.’ redistribution 
of silanic hydrogens with halogens on silicon prompted us to extend our previously 
reported quantitative studies3-6 of the redistribution equilibria of exchangeable 
substituents on methylsilicon moieties. This paper, therefore, describes in quantitative 
terms all of the possible redistribution equilibria between (CH,),SiCl, (CH3),SiH, 
(CH3)$3iC1,, (CH,),SiH2, CH3SiC13, and CH,SiH, resulting from exchange of 
silanic hydrogen with chlorine atoms. Unlike other tiatalysts’ promoting the exchange 
of silanic hydrogen with halogens on silicon, tetraalkylammonium salts quite effective- 
ly catalyze this exchange process without involving the alkyl groups of the alkyl and 
alkylhalosilanes. 

EXPERIMEhTTAL SECTION 

Reagents 

Trimethylsilane, dimethylsilane, and methylsilane were obtained from penin- 
sular ChemResearch, Inc., Gainesville, Fla., and were used as received. Trimethyl- 
chlorosilane was purchased from Alfa Inorganics. Beverly, Mass., dimethyldichloro- 
silane and methyltrichlorosilane from Columbia Organic Chemicals. Columbia. SC. 
The halosilanes were redistilled before use. All reagents contained less than J”/, of 
hydrogen-containing impurities, as determined by proton nuclear magnetic resonance 
(Nm)- 
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Prepurution of samples, equilibration, measuremen.. f and determination of equilibrium 
constants 

The samples were prepared by placing 1-5 mole percent of dry tetrabutyl- 
ammonium chloride and the desired amount of the halosilanein a thick-wall@ NMR 
tube (0.7 mm wall thickness. obtained from NMR Specialties, New Kensington,+Pa.) 
and condensing the desired amount ofmethylsilane into the tube. The tubes were 
then sealed and heated at 100”. In order to minimize the error in the quantitative 
NMR determination of the tube contents, due to the fact that considerable amounts 
of volatiIe silane would accumuhtte in the gas phase above the liquid and thus would 
not be counted by the NMR method, rhe tubes were filled to more than 9/10 of the 
available volume. This was accomplished by sealing the tubes white they were kept 
in a dry-ice bath at -778”. Upon warming to room temperature, the hquid generally 
expanded so as to leave only a small ga,s bubble in the tube. SurprisingIy, only about 
5% of the tubes thus prepared ruptured upon heating at iO0”. 

TABLE 1 

PROTON NMR CHEMICAL SHIFTS (in ppm relative to tetramethylsikme) OBSERVED IN NEAT SxhlPLE.3 OF 

EQl3KXBRAlEDMLYIIIRES OF?.fJ3XiSLCHLOROSI 

System Compound CH3-Si H-Si 

@Pm) J(HC-SiH) %Pm) J(HSi-CH) 

icps) (cps) 

CH,SK& IT. 
(CH,),SiHzb 

CH,SiCI, L’S_ 
(CH,)$iH’ 

(CH&SiCI, vs. 
(CH,),SiHC 

CH3SiC13 t-s. 
CH,SiHsd 

(CH3)2SiC12 us. 
(CH&SiHz’ 

CH$iCl, 
CH,SiCI,H 
CH,SiCIH2 
CHSSiHa 
(CH,),SXX2 
(CHJ,SiClH 

(CH&S=z 
CH$iCls 
CHxSiC12H 
CH3SiCIHI 
CH$iH, 
y-&pSii 

(CH:):SiCl, 
(CHJ,SiCM 
(CH,)zS% 
(CH,),SiCI 
(CH&SiH 
CH$ii& 
C&W&H 
CHISiCU& 
CHxSiH3 
[CH&SiC12 
(CHj)&iCM 
(CH,)&H2 

-1.058 
-0.827 
-0.565 
-0.158 
-0.758 
- 0.475 
-0.140 
- 1.068 
-0.797 
- 0.550 
-0_135 
-0.392 
-0.072 
- 0.740 
-0.460 
-0.125 
-0.392 
- 0.070 
- 1.067 
-0.812 
-0.550 
-0.138 
- 0.758 
- 0.478 
-0.142 

2.3 py 

3.6 (3) 
4.6 (4) 

3.1 (2) 
4.1 (3) 

2.3 (2) 
3.6 (3) 
4.6 (4) 

3.6 (2) 

3.1 (2) 

4.2 (3) 

3.7 (2) 

2.3 (2) 
3.6 (3) 
4.6 (4) 

3.1 (2) 
4.2 {3) 

-5.550 
- 4.725 
- 3.542 

-4.858 
-x792 

- 5.533 
-4.700 
-3.517 

-4.ooo 

-4.858 
- 3.792 

- 3.992 

- 5.500 
-4.683 
-3.500 

-4.875 3.2 (7) 
- 3.808 42 (7) 

2.3 (4)’ 
3.6 (4) 
4.7 (4) 

32 (7) 
42 (7) 

2.3 (4) 
3.6 (4) 
4.7 (4) 

3.7 (IO) 

3.2 (7) 
42 (7) 

3.6 (10) 

23 (4) 
3.5 (4) 
4.7 (4) 

a Mnltipkity (h. parentbses) of the dH, proton spectra. * Referenced against internal (CH&SiCi,= 
-0.758 ppm_ c Referenced against internal (CH&SiCI== -0.392 ppm. d Referenced against interhal 
CH,SiClj= - 1.067 ppm. 
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The equilibrations, the measurement of the relative concentrations of the 
species at equilibrium by proton NNR, and the calculations of equilibrium constants 
were performed as reported previously3-g. Generally the rates of equilibration in 
the systems studied here were quite slow at room temperature_ Therefore, by rapidly 
quenching the samples which had be-n held at 100” and obtaining the NMR spectra 
immediately afterwards, the measured equilibria were forced to correspond to 100”. 
The shifts of the observed proton NMR resonances in the samples at equihbrium 
are presented in Table I. Only the resonances of the methyl groups were used for 
the quantitative evaluation of the spectra. Although in some of the samples methyl 
muhiplets resulting from spin-spin splitting with silanic hydrogen overlapped to some 
extent, generally at least one of the multiplet peaks was well resolved and thus could 
be integrated quite accurately. Since the individual peaks of a multiplet always 
appear in constant area ratios, the mofe fractions of two compounds showing over- 
lapping muhiplets may be calculated. 

RESULTS AND CONCLUSIOXS 

.By pairing one of the three methyfchlorosilanes, ($IH,)iSiCl,_i5 with one of 
the three methylsilanes, (CH a)JSiWe _ j, where i and j independently have a value of 
1, 3, or 3, a series of eight different chemically meaningful substituent-exchange 
combinations of reagents may be realized. Three of these, however, represent com- 
binations which are complementary to three others and do not constitute new systems 
as far as redistribution equilibria are concerned. These are the systems CH3SiC13 

us. (CH3),SiH2 and C&I&HI, US. (CH&SiC12; CH,SiC13 VS. (CH&SiH and CH3- 
SiH3 us. (CH,),SiCI; and (CH3),SiC1, us. (CH&SiH and (CH&X-I, us. (CH&SiCl. 
This leaves five meaningfully different systems in which redistribution equilibria 
were to be determined. 
TABLE 2 

EQUILIBRIUM COW-i-.&_NTj FOR THE EXCHANGE OF SILANIC HYDROGEh’ WITH CHLORNi ON MOlETIEs OF mYL- 

SILICOX AT 100” 
..- _ 

A. System CH,SiC& us. (CH,),SiH, 
K, = [Me-SiCr~.[Meg~3]/~Me,SiCi~]~ = (9.040.8) x IO-’ 

E: 
= [MeSiCI,]-[MeSiC1H2}/[MeSiCI,H]’ =r (62-CO.9) x 
= [MeSiCI,H]*[MeSiH,]/[MeSiCIHJZ = 0.30~0.0s 

1O‘2 

KI, = [MeSiCI,Jr.CMe,SiH,]‘/(CMeSiHJZ-IMe,siCr~~~ = (i.Ot_O.6) x IO-’ 

B. Sysrem CH,SiCZ, CT. (CH&SiH 

K2 = ~MeSiC13]-[MeSiClH~/[MeSiC12H]Z = (5.8 h0.8) x to-’ 
K, = [MeSiCl,H]-[MeSiH,]/[MeSiClH$ = 0.25 &-0.X 
K,,n = [MeSiCl,]-[Me,SiKJ3/{ [MeSiHJ-[MexSiC1]3~ = (1.0+_0.9) x iOw8 

C. System (Ci;,)$iCl, PS. (CH,)$iH 
K1 = [Me,SiC12).[Me,SiHJ/~Me,SiCM]’ = (1.0~0.1) x 10ml 
Kgc = ~Me,SiCi,]~[Me,SiH]Z/~~Me,S~~]-[Me,SiC1]2) = (5.6k3.4) x 10mJ 

D. Sprem CH3SiC13 0s. CH3SiH3 

Kz = ~MeSiCIS].LMeSiC~J1~~e~C1,H]~ = (4.150.6) x IO-’ 

K, z [MeSiC1,H]-[MeSiH,]/[MeSiClH2]z =0.48&0.0.5 

E. System (CH,)$Xlz KG. (CH&3H2 

K, = [Me,SiCl,] - [Me,SiH,]/[Me$iiClHlf - (9.8 k0.7) x 10-l 
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.The simplest such case involves the exchange of hydrogen and chlorine on 
the dimethylsilicon moiety as represented by the equilibrium equation given below : 

2 (CHJ$iCIH icr (CH3)2SiC12 f (CH,),SiH, @) 

Evaluation of the experimental data shows that the equilibrium constant K, (see 
system E in Table 2) for eqn. (I) is considerably smaller than the random value, 
K rsnd ~0.25. This indicates a greater-than-statistical preference at equihbrium for 
the mixed species, (CH&SiCIH, with respect to the other two participating com- 
pounds- 

The second system involving exchange of hydrogen and chlorine on a single 
kind of moiety of silicon deals with the equilibria of these substituents on the methyl- 
silicon moiety. In this case, two equations are required to describe the resulting 
equilibria, and these may be the following: 

2 CN$iC&H e CH3SiC13+CH3SiCIH2 (2) 
2 CH3SiCIH2 e CH$iCI,H +CH3SiH3 (3) 

Values for the equilibrium constants Xz and K3 corresponding to eqns. (2) and (3) 
were obtained from the experimental data and are shown in Table 2 as system D. 
The constant Kz is smaller than the random value by a factor of 10 thus favoring at 
equilibrium the formation of the species CH,SiCl,H. On the other hand, the constant 
K3 is quite close to the random value, Krand- -0.333. These two constants are to be 
compared with values of the same type of constant for the analogous phenyl system”, 
with CsH, instead ofCH3 in eqns. (2) and (3). For this system, K2 = (6.2 $-O-l) x IO-’ 
and K3 =038 +O.Ol which is in surprisingly good agreement with the related constants 
for the methyl derivatives in Table 2. The conclusion to be drawn is that, as far as 
the hydrogen/chlorine exchange equilibrium is concerned, it does not appear to make 
a great deal ofdifference whether the central moiety is methylsilicon or phenylsilicon. 
Significant differences, however, may be expected in the rates of equilibration. 

The systems discussed subsequently are characterized by the additional feature 
&hat the exchanging substituents hydrogen and chlorine redistribute between two 

‘kinds of silicon moieties. If the two central moieties are methylsilicon and dimethyl- 
silicon, equilibrium in terms of exchange of hydrogen and chlorine is attained not 
oniy with respect to the distribution of these two substituents on the dimethyl or 
methylsilicon moieties according to eqns. (l)-(3) but also between these two central 
moieties_ In other words, in addition to the equilibria represented by eqns. (l)-(3), 
another equilibrium, such as the one shown in eqn. (4), has to be considered also- 

2 CH3SiH3 + 3 (CH&SiCI, * 2 CH3SiC13 t3 (CH&SiH2 (4) 

The latter expresses the relative distribution of exchangeable chlorine and hydrogen 
atoms between the methylsilicon and dimethylsiiicon moieties. Therefore. the eqtii- 
Iibtia in this system are derermined by the constants K1. KZ_ and K3 corresponding to 
equations (l)-(3) as well as an intersystem constant K I.A corresponding to eqn. (4) 
As shown in Table 2. the equiiibrium constants K,. K2, and K3 determined in this 
system (system A) agree very well &th the values for these constants determined in 
systems D and E_ The very small value of the intersystem constant K I.A indicates that 
at equilibrium, the siianic hydrogen atoms favor the methylsilicon moiety with the 
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chlorine atoms preferring the dimethylsilicon moiety. If the distribution were random. 
the value of this constant would be 1.00. 

The distribution of these two exchangeable substituents between methylsilicon 
and trimethylsilicon may be treated analogousiy. Thus, in addition to the equilibria 
on the methylsilicon moiety represented by eqns. (2) and (3), the distribution of the 
two substituents with respect to the two central moieties is determined by an inter- 
system equilibrium given by eqn. (5) Again the values of the constants Kz and K3 

CH,SiHs + 3(CH&SiCI Ft CH,SiCIJ -F3(CH,),SiH (5) 

TABLE. 3 

EQIJIL~BRIUM DATA (in mOk %) FOR THE EXCHANGE OF SILAXIC HYDROGEN WITH CHLORIS ATOMS BETWEEN hIOIETIEs 
OF ME-I-HYISILICOS AT lo@ (WlTH TETRABUTSU.I+1~SONlUSi CHLORIDE AS CATALYST) 

A. S_wtema CH,SiCl, t’s. (CH3)2SiHz 
RZClJSi R’sMeSi/Si MeSiCl, MeSiCIZH MeSiClH, MeSiH, MezSiClz Me,SiClH Me&Hz 

0.5846 
(OS89)d 
0.876 

(0.869) 
1.113 

(1.097) 
1.499 

(bw) 
2.020 

(2.021) 

0.195b 

@:;;;Y 

(0.27;) 
0.37 1 

(0.373) 
0.500 

(0.513) 
0.673 

(0.694) 

( 0.0; 
t 0.0) 

I 0.1) 
0.7 

( 1.1) 
14.6 

(13.9) 

3. Systed CH,SiCl, cs. (CHJ,SiH 
RZCI/Si R’ddeSifSi MeSiCl, 

3.7 15.5 

( 0.1) ( 3.0) (16.4) ( :::, 
1.4 7.2 19.0 .l5.8 

( 1.2) 1 9.5) t18.4) (15.8) 
6.2 16.6 i4.5 23.5 

! 4.7) (17.0) (15.3) (25.6) 
21.6 20.9 8.1 33.3 

(19.8) (22.7) ( 6.5) (35.0) 
45.7 9.1 27.1 

(44.2) ( 8.8) ( 0.4) (30.5) 

MeSiCIIH MeSiCiH, MeSiH, Me&J Me,SiH 

44.2 

(43.9) 
45.3 

‘?3? 
(33.4) 
13.4 

(14.5) 

( ::z, 

0.1%2~ 
(OS76)d 

1.326 
(1.347) 

1.519 
(1.547) 
1.690 

(1.769) 
1.965 

(2.030) 

0.194* 
(0.188)d 
0.445 

(0.4-w 
0.507 

(0.517) 
OS63 _ 

(0.601) 
0.655 

(0.68 1) 

( 0.0; 
( ;I$ 
10.2 

( 8.1) 
20-4 

w&’ 

(32.3) 

( 0-O) 
28.0 

(28.5) - 
34.6 

(35.9) 
36.0 

(36.7) 
30.4 

(31.9) 

C. Systems (CH3)2SiCl, vs. (CH,),SiH 
R=dZcI/Si R’dht?,Si/Si Me,SiC1, Me,SiClH 

18.8 
t 0.7) (18.7) 
11.5 1.3 

( 1.3) 

( 6.3) ( 0.2) 
3.7 

( 3.3) ( 0.0 
I.1 

t 1.3) ( 0.0) 

57.6 23.6 
(57.5) (23.1) 
55.2 

(55.4) ( 0.1) 
48.0 

(49.3) ( Z) 
40.0 
(43.7) ( 0.0) 
32.0 
(34.5) i 0.0) 

Me,SiH1 Me&Cl Me,SiH 

0.499 b 
(0.49 8fd 
1.080 

(Lass) 
1.162 

(1.144) 
1.247 

(1.243) 
1.490 

(1.495) 

0.250 b 
(0.273)d 
0.540 

(0.556) 
0.581 

(0.572) 
0.623 

(0.627) 
0.745 

(OJ45) 

16.6 
(16.2) 
21.9 

(22.1) 
29.1 

(X8) 
52.0 

(503) 

7.0 

:k? 
(3 1:6) 
29.6 

(31.5) 
29.9 

(30.3) 
20.6 

(23.1) 

19.8 
(18.7) 

6.0 

( 45) 

( 4.5) 
3.7 

41.8 31.0 
(43.4) (3 1.6) 
42.6 

(44.0) ( ::z, 
41.0 19 

(40.5) ( 1.4) 
36.2 1.1 

(36.8) ( 0.9) 
24.9 2.2 

(25.2) ( O-3) 

31.1 

‘:i.“?’ 

(11.0) 
5.4 

t 3.9) 

( O-5) 

( 0.0) 

(continued on ne.u page) 
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TABLE 3 (conrinuedf 

D_ Systemh CH3SiC13 us. CH,SiH, E. System’ (CH3f2SiC11 a. (CH&SiEI, 
R&i/% MeSiCI, MeSiCI,H MeSiCIH, MeSiH, RmH/Si Me,SiCi, Me,SiCIH Me,SiHI 

,::ZY; 
13.0 = 71.5 13.8 1.6 0.674 b 39.5 53.1 7.4 

(15;;l)r (70-3) (13.1) ( 13) (0.679y (39.6) (53.4) ( 7.0) 
1.179 10.1 63.2 22.3 0.840 26.2 60.7 13.1 

(1.211) ( 89) (67.2) (70.8) ( Z) (0.869) (28.2) (59.5) (12.3) 
1.599 2.7 48.5 35.5 13.4 1.165 11.5 60.2 28.3 

(1.596) ( 2.6) (48.0) (36.3) (13.1) (1.168) (12.1) (59.4) (28.5) 
1.730 37 

(1.770) -.- 
379 40.5 19.4 1.285 9.1 52.2 387 

( 1.8) (41.2) (39.2) (17.7) (1.296) ( 8.1) (55.2) (36.6) 
2.591 5.3 26.5 68.2 1.559 22 38.6 59.2 

(‘629) ( 0.1) ( 6.0) (28.7) (65.2) (1.570) ( 2.5) (39.0) (58.5) 

o Equilibrium rcachcd in less than 23 hat 100’. Data correspond to 44 hat this tsmperature. ’ From the ingredients. 
’ Experimental NMR data. d Calculated from the NMR data. c Caiculated from the equihbrium constants in 
Table 2. r Equilibrium~reached in less than 28 h at 100”. Data correspond to 46 h at this temperature. g Equi- 
librium reached in less than 128 h at 100”. Data correspond to 150 h at this temperature_ ’ Equilibrium reached 
in iess than 23 h at 100”. Data correspond to 42 h at this temperature_ i Equilibrium reached in less than 23 h 
at 100Q. Data correspond to 44 h at this temperature. 

determined in this system (system B in Table 2) agree well with the values of these 
constants determined independently in system D. The intersystem constant Kr.s 
corresponding to the equihbrium of eqn. (5) is very small here also, indicating pre- 
ference at equilibrium of the silanic hydrogens for the methylsilicon moiety. 

Similarly, in the system involving dimethylsihcon and trimethylsilicon as 
centrai moieties, exchange equilibria are established corresponding to equations (1) 
and (6) with the latter describing the distribution of the two exchangeable sub- 
stituents between the two central moieties. Table 2 shows (system C) the values 
of the constant K, corresponding to eqn. (1) and an intersystem constant K,c 
corrresponding to equation (6). Good agreement is seen again for the values of Kr 

(CHMiH, +2 (CH&SiCI z+. (CH,),SiC12 +2 (CH&SiH 

as determined in systems C and E. Also in this case, the intersystem constant K, 
is quite small, with the equilibrium situation being characterized by the preference 
of the silanic hydrogens for the moiety of silicon bearing the lesser number of methyl 
groups. 

The experimental data expressed in mole percent of each compound in the 
equilibrated mixtures are summarized in Table 3 where they are compared with 
values computed 8*g for the same respective over-all compositions (expressed in terms 
of the composition parameters R and R’) using the constants of Table 2. Good 
agreement between these values is generally observed_ 

DlSCUSSlON 

In agreement with Ref. I, the three intersystem constants of the systems A, B, 
and C in Table 2 show in quantitative terms that at equilibrium silanic hydrogen 
is preferentiahy attached to the moiety of silicon bearing the lesser number of methyl 
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groups’. Accordingly, the chlorine atoms show a preference for the silicon moiety 
having the larger number of methyl groups. This means that at equilibrium the 
combination of products in which hydrogen (chlorine) atoms accumulate on the 
silicon atoms bearing the lesser (greater) number of methyl groups wilt be favored- 
A similar trend, exhibited in varying degree has been observed earlieFw6 for the 
scrambling equilibria on these moieties of halogens with other substituents ; e.g. N- 
(CH,),. 0CK3. and SCH3. In these latter cases. halogen atoms at equilibrium also are 
preferentially associ$ed with the silicon moiety bearing the larger number of methyl 
groups. 

In describing systems of the type discussed in this paper, we have chosen 
equilibrium constants of the form given in Table 2. There are of course many other 
meaningful equilibrium equations one may write for which constants may be deter- 
mined. We therefore have used the experimental equiiibrium data in Table 3 to 
calculate a number of additional equilibrium constants which are shown in Table 4. 
Constants X4 through K 1 z represent the experimental system A of Table 3 ; while 
K 1 3 through K,, describe system 3 ; and K 18 and X t9 system C. These constants and 
their standard deviations were calculated in the same fashion’ as the ones listed in 
Table 2.Alternatively they may also be obtained from the set of equilibrium constants 
of Table 2 (K, through K3, K1,A7 &, and K,,). 

It should be noted in Table 4 that the relative experimental errors* for the 
constants KS through K1, calculated from the equilibrium constants of Table 2 
are considerably smaller than the relative errors for these same constants as calculated 
directly from experimental data. This lesser error explains why data from our labora- 
tory for exchange on a given central moiety are always expressed in zerms of the 
equilibria resulting from exchanging the two distinguishable substituents between a 
pair of like moIecuies, since the set of three molecules thus involved in calculating 
the equilibrium constants [~.LJ., see eqns. (1) through [3)-J are always simultaneously 
present in comparable amounts. Similarly, the intersystem constant, X,, is calculated8 
from a previous evaluation of constants of the form of K1 through K3 and hence 
also have relatively small errors. 

The minimum number of equilibrium constants needed to describe the over-all 
system in which silanic hydrogen and chio&ne atoms are scrambled between all of 
the mono-, di-, and trimethylsilicon moieties is five. There is one constant in Table 2 
which is not independent, since only two rather than three intersystem constants 
are needed. Thus, Kr,c= ym The form for the equilibrium constants of 
Table 2 is also advantageous for determining immediately which constants are 
independent. Note that, if there are n different “systems” in each of which two kinds 
of substituents are scrambled on a given central moiety, there need only be n- I 
intersystem constants to define the over-all equilibria. A set of five independent 
equilibrium constants may be garnered from Table 4 in a number of ways. For exam- 
pie, one may choose a set of four different relationships from equations (l)--(E) plus 
one from eqns. (13)-(19). 

Constants similar to the ones listed in Table 4 have been determined for the 
equilibria involving phenyhnethylhalosilanesl*, e.g. (Ph==C,H5, Me=CH,), K,= 

* The calculations of standard deviations from those of the constants of Table 2 have been performed 
according to eqn. (24) in ref. 9. 
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REDISIIUBUTION EQUUBRSA OF H WITH cl ON CH3-Si MOIETIES 

[PhMe$XI] - [PhMeSiClH]/{ [PhMe$iH] + [PhMeSiCIz]} = 29.6 kO.6, and &= 
[PhMe,SiCl]*[PhMeSiH&{[PhMe,SiH] - [PhMeSiClH]) = 3.6 +02. Disregard- 
ing the difference between the phenyl and methyl groups, constant K, is related to 
K 19 and constant K, to K18 in Table 4. The good agreements of the related equili- 
brium constants of the phenylmethyl system with those of the all-methyl system in 
Table 4 shows again that to a first-order approximation, the equilibria in these systems 
are determined by the number of Si-C bonds per molecule rather than by the nature 
of the carbon-bonded nonexchanging substituents. 

The above generalizations are significant for synthetic purposes. In agreemenk 
with the quantitative fmdings in this and other laboratories1*2*1u, it has been reported 
in the Literature1 ’ - 1 * that alkyltrichlorosikmes and dialky idichlososilanes are con- 
verted in high yields to the corresponding alkylsilanes by transhydrogenation with 
triethylsilane. 
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