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During the course of an Investigation of the reactivity of 

organopolysllanes toward electrophlles (2), we have four@ that 

methylchlorodlsllanes undergo an aluminum chloride-catalyzed 

redistribution reaction readily at room temperature (11, while 

the dlsproportlonatlon of alkylchlorosllanes catalyzed by aluml- 

num chloride was reported to proceed slowly even at much hlgher 

temperatures (3,4). 

(CH,)aSISI(CH,), + Cl(CH,),SISl(CH,),Cl 

AlCl, 

-S Cl(CH,),SISI(CH,), 

As an extension of these fIndIngs, we have studied on the 

interactions of organoslllcon compounds wlth RCl, where R= 

(cH,),s~sI(cH,),, H, alkyl, benzoyl and acetyl, and found that 

these reactlone generally lead to the formation of the corre- 
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spending a1ky1Ch1OrOsi1an88 in gOOd yield. Esp8Cia11y the raac- 

tlons of m8thylpOlySilan86 or carbosllanee with dry hydrogen 

chloride or acetyl chloride in the presence of anhydrous aluminum 

chloride ar8 Of great va1U8 in the SyZlth88lS Of the COrraSpOnd- 

ing m8thy1Ch1Orosl1an8S. Thus, hexamethpldisilane reacts 8X0- 

thermally with bubbling dry hydrogen ch1orlde at room temperature 

in the presence of a catalytic amount of aluminum chloride to 

yl81d p8ntam8thylch1OrOdlsllan8. As shown in Table 1 dlchloro- 

t8tramethyldiSilan8 a8 ~811 as trlch1orotrim8thy1disl1ane were 

a1So prepared in SatlSfactory yields from h8Xam8thyldlSllane by 

COntrO11iKlg the reaction temperature. The end point of the reac- 

tion can be measured by g.l.c., after deactivation of the catalyst 

t0 pr8V8nt Und8Sirab18 r8di8trlbUtlOn (1) befOr iSO1atiOn Of the 

product8 (5). 

Dealkylatlon of alkylsi1anes with acetyl chloride and aluml- 

num chloride affords another convenient and widely applicable 

method of th8 preparation of ch1orosi1anes. In a typical 8Xp8rl- 

ment 35 g (0.45 mole) of acetyl chloride wa6 added dropwise to 

a slurry of 40 g (0.20 ~1018) of OCtam8thyltri8l1an8 and 53 g (0.40 

mole) of aluminum chloride with stlrrlng. A mod8rat8 8Xothermic 

reaction took place and flna11y the mixture became homog8n8ous. 

titer the addition was COmp18t8d the mixture was stirred for 2 hr. 

The product was elmply removed from the mirture by dlstlllatlcn 

under a reduced pressure. After fractionation through a 25 cm 

column packed with glass h81lcolls, 1,3-dlchlorohe~amethy1trlsl1ane 

(40 g, 84 $) was obtained as a colorless, pure liquid. Following 
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TABLE 1 

PREPABATIOB OF SOWE ALKYLOHLOBOSILANES, -STAl!NABBS ABD -GXIUANBS. 

Startlnei Compound Method Temp. Product Yield ($1 ' 

(CH,)3SISI(CB,~, A' '.e 

(CHJ1,SISI(CH,), A 50-600 

(CH,),SISI(CH,), A 90’ 

(CH,),SI Bb e 

(c,a,),si B ‘C e 

(OH3)3SiSl(CH,), B 0 

(CH,),SISIkH~1, B' 8 

(CH&3iSI(CHS), Bwd -125' 

(cH,),sIsI(cH,),sICCH,), B e 

(CE,)JSISI(CH,),SI(CH,), B' e 

~(CHS),SllzCH, B' e 

[(0H,)3~i3,~~ B " e 

(~H,),sI~c~sI(cH,), B' e 

(‘X,),91 B e 

(CH,),sn B' e 

(CH,),Ge B e 

(CH,),Ge B’ e 

(cH,),sIs~(cH,),~~ 73 

Cl(CH,),SiSI(CH,),Cl 81 

C1(CH,)zSISI(CH,~C1, 70 

(CH,),SICl 97 g 

(c*H, ),SICl, 92 g 

(cH,),s~S~(CH,~~C~ 85 

Cl(CH,),SISI(CH,),Cl 87 

Cl(CH,),SlSI(CH,)Cl, 74 

(cB,~,s~s~(CH,),S~- 

(CH,&Cl 66 

Cl(CH,&SlSI(CH,),SI- 

'(CH,&Cl 04 

[C1(CH,)2Si1,CH, 70 

[C~(CH,)~SII,CH 87 

Cl(CH,~2SICH,CH,Sl- 

(CH,&Cl 95 

(CH,),SnCl 70 

(CH,),SnCl, 90 g 

(CH,),GeCl 74 

(CH,),GeCl, 70 

a The reaction with dry hydrogen chloride in the presence of 
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Catalytic amount t-5 $) of anhydrous aluminum chloride. 
b The reaction with acetyl chloride and anhydrous aluminum 

chloride, the amount of each reagent being equivalent to the 

et art Ing compound. ’ Starting Oompound/OH,COCl/I101~ = lr2r2. 

d SIlane/CH,COCl/AICIS = 1:3:3. 
temperature with moderate external 

e MaIntaInfed at about room 

cooling. Unless otherwise 

stated, yields are based on the amount of the product obtained 

after fractional dlstlllat Ion through a 25 cm column packed with 

glass hellcoils. ’ Yields after simple distillat Ion. 

this general procedure, a wide variety of other alkylchlorosIlanes 

were prepared In good yield and some of the results are listed 

In Table 1. 

The reaction was also applicable to the preparation of 

alkylohlorostannanes and germanas. Trlmethylchlorostannane and 

dimethyldlchlorostannane were prepared from tetramethylstannane 

In 70 and 90 $ yield, respectively. Similarly, trlmethylchloro- 

germane and dlmethyldlchlorogermane were prepared from tetra- 

methylgermane In 74 and 70 $ yield, respectively. 

The later method for the direct chlorodealkylat Ion of alkyl- 

sllanes, -germane6 and -stannanes constitutes a preferred, one 

step procedure for synthesis of the corresponding alkylchloro 

compounds In certain cases. 

Acceptable C, H, and Cl analyses were obtained for all the 

products in Table 1. Their structures were unequivocally estab- 

lished through nmr and lr spectroscopic studies and through com- 

parison of their physical properties with those of authentic 

sampl e 8. Details will be published elsewhere soon later. 
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