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Anionic complexes of the type [M(CO),(dpet)] - (where M is Cr, MO or W 
and dpet is the anion of 2-(diphenylphosphino)ethanthiol) are readily prepared 
by the reaction of the Tl(dpet) and [M(CO),X] - anions (X = halogen). These 
complex anions appear to have the normal octahedral geometry with the dpet 
ligand coordinated through both the P and S atoms. When treated with methyl 
or ally1 halides, neutral complexes of the type M(C0)4(dpet-R) are formed 
(where R is an al.Iyl or methyl group now bound to the sulfur atom). By treating 
Tl’ salts of o-aminothiophenol (atp), o-methylmercaptophenol (mmp) and 
methylxanthic acid (mxt), with [M(CO),l - anions, the respective compIexes 
IWCWdatp)l -, CWCO) 4 ( mmp)] - and [M(CO)&xt)] - are formed. 

Introduction 

Our previous synthesis of anionic complexes of the type [M(CO)Jdiket)] - 
(where M is Cr, MO or W and diket is a P-diketonate anion) proved to be very 
simple [l] . We wished to prepare similar derivatives with “softer” donor atoms 
and compare the properties of these materials with those of the tetracarbonyl- 
diketonate complexes where the donor atoms on the chelating ligand are rela- 
tively “hard.” We also hoped to prepare complexes with chelating groups con- 
taining both hard and soft donor atoms. Although neutral complexes of the 
Group VI metal carbonyls containing bidentate ligands with P,S,As (and even 
some combinations of these) as donor atoms are very well documented [ 21, very 
few complexes of these metals with u&negative bide&ate ligands are known in 
which S or P is the donor atom [3].-The 2-(diphenylphosphino)ethanethiolate 
(dept) aniun is such a hgand; its chemisky has udy been mentiuned briefly in 
the literature [4]. The present work describes the preparation and properties of 
some Group VI metal carbonyl complexes of this ligand as well as some com- 
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mediately which was filtered leaving a yellow filtrate. The filtrate was evaporated 
to dryness and the residue was washed with small amounts of cold pentane. A 
yellow crystalline solid remained which was collected and dried. Yields of the 
M(C0)4(allyl-dpet) complexes were approximately 75%. 

B. Reaction with CHJ These reactions were carried out in a manner simi- 
lar to that described for the ally1 derivatives. Yields of the M(CO),(CH,dpet) 
complexes also were 75% or more. 

Preparation of [M(CO),mmp] -salts_ o-Methylmercaptophenol was prepared 
by the successive addition of o-mercaptophenol and methyl iodide to a solution 
of NaOH in methanol. The mixture was extracted with ether and the solvent 
evaporated, leaving crude o-methylmercaptophenol which was used without fur- 
ther purification. The thallium(I) salt of o-methylmercaptophenol was then pre- 
pared by the reaction of this product with thallium ethoxide in benzene_ The 
Tl(mmp) (0.01 mol) was added to a solution of the [M(CO),X] - salt (0.01 mol) 
in 75 ml of THF. The solution was heated to boiling, then was stirred at room 
temperature overnight. The resulting solution was filtered and the filtrate added 
to 150 ml of pentane; this resulted in precipitation of the yellow [M(CO)l(mmp)] 
salt which was collected and dried. Yields were greater than 80%. 

Preparation of [M(CO),(oatp)] - salts. These were prepared by the reaction 
of a [M(CO),X] - salt and Tl(oatp) (prepared from T10C2HS and o-aminothio- 
phenol) in the same manner as described above for the [M(C0)4(mmp)] - salts. 
Yields were similar. 

Preparation of (C,H,),P[W(CO)5(mxt)]_ Thallium(I) methylxanthate was 
prepared by the reaction of thallous sulfate with sodium methylxanthate in 
water and was thoroughly dried by heating to 80°C for 3 h at 0.01 mmHg_ This 
salt (3.31 g; 0.01 mol) was added to a solution of 7.45 g (0.01 mol) of (C,H,), - 
P[W(CO)d3r] in 70 ml of THF. This mixture was stirred at room temperature 
for 30 min then heated to boiling and filtered. The yellow filtrate was added to 
150 ml of pentane which precipitated an oil which gradually crystallized. The 
crystalline material was collected, washed with additional pentane and dried. 
Yield was nearly quantitative. 
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