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. Thiosilanes and disilthianes do not form stable co-ordination complexes with 
transitional and post-transitional metal halides, but invariably undergo fission of the 
silicon-sulphur bonds to give alkyl/arylmercaptides, sulphides or sulphcnium deriva- 
tives of the metals. 

Extensive studies of the fission reactions of Group IVB organometallic- 
sulphur compounds have indicated their e,rfctiveness as synthetic intermediates in 
the preparation of sulphur-containing inorganic complexes’. We report further 
studies on the halide fissions of silicon-sulphur bonds. 

(Alkyl/arylthio) silanes and hexamethyidisilthiane were treated with mercury 
and cadmium halides in an effort to obtain metal co-ordination complexes of these 
organosilicon-sulphur compounds. However, in all cases metal mercaptides or metal 
sulphides were produced (Table 1). From the colour changes which occurred during 

TABLE 1 

INTERACTION OF MERCURY AND CADMIUM HALIDES WITH SILICON-SULPHUR COMPOUNDS 

Reagents Product 

HgCl,+ Me,SiSMe 
HgBr,+Me,SiSMe 
(PhsP),HgCI,+Me,SiSMe 
HgCl, + Me,SiSPh 
(Ph3P)2HgCI,+Me,SiSPh 
HgCI, + MepSiSSiMea 
(Ph,P),HgC12 + Me$SiSSiMe, 
CdCI, + Me,SiSPh 
CdBr,+ Me,SiSMe 
CdCl, + Me,SiSSiMel 

Hg(SMe), 
BrHgSMe 
Hg(SMe), 
ClHgSPh 
ClHgSPh 
HgS 
HgS 
Cd(SPh)2 
BrCdSMe 
CdS 

some of the reactions it is possible that such complexes were formed as intermediates, 
but underwent rapid elimination. of organosilicon halide yielding the mercaptide or 
sulphide. Efforts to produce phosphine-substituted mercaptides by the use of phos- 
phine mercury halides, again led only to mercaptides (Table 1). It is interesting to 
note that these reactions closely parallel* those of the corresponding organotin- 
sulphur derivatives, even to the formation of (alkyl/arylthio)metal halides in specific 
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cases, despite the presence of an excess of the (alkyl/arylthio)silane. 
Nickel chloride and (methylthio)trimethylsilane reacted to give nickel bis- 

(methylmercaptide) (eqn. 1). This was found to be mainly of the polymeric, insoluble 
variety, but it was also possible to isolate about 10% of the very sohrble, cyclic, 
hexameric variety3. 

Me,SiSMe + NiCl, + [Ni(SMe),], + bi(SMe),],+ Me,SiCl (1) 

In a similar reaction with (phenylthio) trimethylsilane, an insoluble, polymeric prod- 
uct [Ni (SPh),], was again the predominant yield, together with some soluble, oli- 
gomeric product [Ni(SPh),], but the degree of polymerization of this soluble 
fraction appeared variable. 

The ability of the (alkyl/arylthio)trimethylsilanes to effect the replacement of 
halide by alkyl/arylthio groups on transitional metals was further demonstrated by 
the formation of the dicyclopentadienyltitanium mercaptides4 (eqn. 2) in good yields. 

(C,H,),TiCI, f 2 Me,SiSR - (C,H,),Ti(SR),t2 Me,SiCl (2) 
(R = Me, Ph) 

In contrast to the behaviour of the phosphine mercury halides (see Table l), 
(triphenyIphosphine)gold chloride reacted with (alkyl/arylthio) trimethylsiIanes with 
retention of the co-ordinated phosphine, producing the phosphine gold(I) mer- 
captides5v6 (eqn. 3); though the corresponding reaction with an arsine gold chloride 
does cause removal of the ligand and formation of gold mercaptide (eqn. 4). 

Ph,P - AuCl f Me,SiSR - Ph3P - AuSR + Me,SiCl (3) 
(R = Me, Ph) 

Ph&AuCl+ Me,SiSMe - AuSMe + Ph& +Me,SiCl (4) 

In an attempt to prepare the phosphine substituted gold(I) sulphide, hexa- 
methyldisilthiane was treated with (triphenylphosphine)gold chloride. The isolated 
product from this reaction, however, was tris(triphenylphosphinegold)sulphonium 
chloride6 (I) (eqn. 5). Efforts to prepare the corresponding triphenylarsine compound 
resulted only in the formation of gold sulphide. 

+,Au - PPh3 
Ph3P -AuCI+ Me,SiSSiMe, + PhsP -Au-S 

‘Au - PPh, 
Cl- + Me,SiCl (5) 

ExFXWMENrAL (I) 

All compounds containing silicon-sulphur bonds are sensitive to moisture, and 
all reactions were carried out under anhydrous conditions. Elemental analyses were 
performed .at the Microanalytical Laboratories of the University of Bristol and 
Imperial College, London. Proton magnetic resonance -data were obtained on a 
Varian A 60 instrument with TMS as internal standard_ 

(Methylthio) trimethylsilane’, (phenylthio) trimethylsilane’j, hexamethyldisil- 
thianeg, bis(triphenylphosphine)mercury (II) chloride”‘, (triphenylphosphine)gold(I) 
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chlorideL1, (triphenplarsine)gold (I) chloridel’ were prepared by literature methods, 
and other reagents were the commercial products. 

In all reactions the appropriate halotrimethylsilane was evolved and 
factorily character&d. MoIecuIar measurements vapour 
pressure osmometer iu benzene. 

Interaction of mercuric and cadmium halides with (methylthio) trimethylsilane, (phenyl- 
thio) trimethylsilane and hexamethyldisilthiane 

The metal halide (1 mol.) was extracted with dry solvent (15 cc ) into an excess 
( >2 mols.) of the organosilicon sulphur compound. The precipitated product was 
removed by filtration, washed with solvent (3 x 10 cc) and dried. 

TABLE 2 

RESULTS OF THE RJiACnOSS CARRIED OUT 

Reagents Solvent Product Yield Found Calcd. 
(%) (%) (%) 

C HC H 

HgClz + Me,SiSMe 
HgBr, + Me,SiSMe 
(Ph,P)ZHgCI, + Me,SiSMe 
HgCl,+Me,SiSPh 
(Ph,P),HgC12+Me,SiSPh 
HgCl, + Me,SiSSiMes 
(PhaP),HgC12+Me,SiSSiMe, 
CdC1, t Me,SiSPh 
CdBr, + Me,SiSMe 
CdCit + Me,SiSSiMe, 

Et,0 
Et,0 
CHCl, 
Et 
CHC13 
Et,0 
CHCI, 
(CH&MeL 
(CH,OMeL 
WWMcL 

He (SW2 95 8.5 2.3 8.2 2.1 
BrHgSMe 77 3.5 0.9 3.7 0.9 
Hg(SM& 91 8.1 2.0 8.2 2.1 
ClHgSPh” 85 20.7 1.5 20.8 1.5 
ClHgSPh 52 20.6 1.2 20.8 I.5 
HgSb 91 
HgS 58 
Cd (SPh), 57 43.5 29 43.6 3.0 
BrCdSMe 65 5.0 1.3 5.0 1.3 
CdS 85 

-= s found 9.0%. calcd. 9.3%. * S found 13.6%, calcd. 13.8%. 

Interaction of nickel chloride and (methylthio) trimethylsilane 
The thiosilane (5 cc, excess) and anhydrous nickel chloride (1.10 g) were 

heated under reflux with stirring for 3 h. After filtration and washing with acetonejdi- 
chloromethane, the brown residue was dried to yield the polymeric form of nickel 
bis(methyhnercaptide) (0.34 g). (Found: C, 16.4; H, 3.7. C2H6NiS2 calcd.: C, 15.7; 
H, 4.0x.) Removal of solvent from the combined filtrate and washings yielded the 
cyclic form of nickel bisfmethylmercaptide) (0.13 g, 10%). (Found: C, 16.0 ; H, 3.8 ; 
mol.wt., 950. [C2H6NiS,]6 &cd.: C, 15.7; H, 4.0%; mol.wt, 918.) 

Interaction of nickel chloride and (phenylthio) trimethylsilane 
Anhydrous nickel chloride (1.29 g) was heated (100”) with (phenylthio)tri- 

methylsilane (6 cc excess) for 6 h with stirring. After filtration, the residue was washed 
with diethyl ether and benzene and the residue dried (800/0.2 mm) to yield the poly- 
meric form of nickel bis (phenyhnercaptide) (0.54 g). (Found : C, 49.8 ; H, 4.0. CI,HIO- 
NiS2 calcd.: C, 52.0; H, 3.6%.) Solvent removal from the filtrate gave a brown 
residue, dried at 700/0.1 mm to give a soluble form of nickel bis(phenyImercaptide) 
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Interaction of (triphenyZphosphine)gold (I) chloride and hexamethyldisilthiane 
The gold complex (0.50 g) was extracted with carbon disulphide (10 cc) into 

the disilthiane (2 cc, excess) and heated under reflux for 3 h. Removal of solvent and 
rapid recrystallisation from ethanol yielded tris [ (triphenylphosphine) gold] sulpho- 
nium chloride, m.p. 192O (lit-6 191O). (F ound : C, 45.2 ; H, 3.3. C,,H,&r,ClP,S calcd. : 
C, 45.9; H, 3_l%.)A conductivity measurement in nitrobenzene gave li 19.8 ohm-’ - 

cm2 -mole-f_ 
An effort to produce the corresponding compound of triphenylarsine from 

(triphenylarsine)gold chloride and hexamethyldisilthiane resulted only in the forma- 
tion of gold sulphide (0.15 g, 70%). 
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