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Abstract 

Designed synthesis has led to the preparation of the compounds M2(~-S)2Cl,(PMe3), (M=Nb, Ta) 
and an unexpected tetranuclear molecule, Ta&Cls(PMe&, has also been obtained in small yield. All 
three compounds have been conclusively identified and structurally characterized. The dinuclear 
compounds have Nb-Nb and Ta-Ta distances of 2.869(l) and 2.865(l) A, respectively, indicative of 
single bonds between the metal atoms. Ta,SJ&(PMe,), has a central pair of Ta atoms bridged by 
four S atoms (Ta-Ta =2.891(l) A) with square-antiprismatic eight-coordination on each one completed 
by two tram CIZ(PMe& sets of Iigands. A TaCI,(PMe3) unit is then attached to each central Ta atom 
(Ta-Ta’ = 3.091( 1) A) by two of the sulfur atoms and a terminal Cl atom, thus completing octahedral 
coordination about each Ta’ atom. 

Introduction Experimental 

In a recent publication [l], from this laboratory 
four compounds of the edge-sharing bioctahedral 
type in which Nbv’ or Ta’” atoms were bridged by 

CL-S 2- ligands were described, and it was shown how 
these compounds can be distinguished from struc- 
turally similar M”’ compounds with p-Cl- ligands, 
with which several of them had earlier been confused. 
In several of these p-S compounds, including the 
three that had been mistaken for p-Cl compounds, 
the p-S atoms were of adventitious origin, that is 
to say, they had been extracted from organosulfur 
molecules. 

We decided to explore the chemistry of these 
compounds by seeking synthetic methods designed 
expressly to produce (P-S)~ compounds. In this we 
have been successful and we can report here the 
preparation and characterization of the homologous 
Nb and Ta compounds M2(p-S)2C14(PMe3)4. In ad- 
dition, it has also been found that a remarkable 
tetranuclear tantalum compound, Ta4S&14(PMe&, 
is formed in small quantities. As will be shown, the 
structure of this compound raises some interesting 
speculation as to whether it is simply a byproduct 
or perhaps a precursor to the binuclear one. 

*Author to whom correspondence should be addressed. 

All manipulations were carried out using standard 
Schlenk techniques or glove box procedures. NbC& 
and TaC& were purchased from Aesar Chemicals 
and used without further purification. PMes was 
purchased from Strem Chemicals, and sodium metal 
was purchased from Fisher Scientific; mercury was 
triply distilled grade by D. F. Goldsmith Chemical 
and Metal Corporation and was degassed prior to 
use. Sodium amalgam for the reactions was measured 
and transferred into the reaction flask via a syringe 
which was pretreated with the solvent used during 
the reaction. 

Benzene, toluene, tetrahydrofuran and hexane 
were kept over molecular sieves for at least four 
weeks then further dried over potassium-sodium 
benzophenone ketyl and were allowed to reflux over 
the drying agent at least 8 h before use. NbC14(THF)2 
was prepared following the published procedure [2]. 

Syntheses 

TaJzClq(PMe,7)4(I) and TaJJ18(PMe3)6 (2) 
TaCL (1.0 g, 2.8 mmol), Li2S (0.13 g, 2.28 mmol) 

and 20 ml toluene were placed in a 100 ml three 
neck flask, and 0.4 ml of 2 M NaA-Ig was added. 
The mixture was stirred for 1 h. Addition of 10 ml 
of THF resulted in the formation of green solution 
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