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Abstract 

The complexes [MI,(CO)s(NCMe),] (M = MO or W) react with one equivalent of S,CPCys in 
CH,Cl, to afford the new seven-coordinate complexes [MI,(CO),&CPCys)]. Reaction of 
[MI,(CO),(NCMe),] (M = MO or W), with two equivalents of &CPCys afford the new dicationic 
complexes [M(CO)s(S$PCy,),]21 in good yield. The dicationic nature of [W(CO)3(S&PCys)2]21 was 
confirmed by the formation of the complex [W(CO)s&CPCys),][BPh,], by iodide exchange with 
Na[BPh,]. Further reaction in situ of [M(CO)s(S&PCys),]21 with one equivalent of S&PCy, afforded 
the tris ligand complex [W(CO),&CPCy,)s]21. The reaction of [W(CO)s&CPCys)s]21 with Na[BPh,] 
in acetonitrile gave [W(CO)s(S$PCys)JBPh,l,, which confirmed the dicationic nature of 
[W(CO),(S$PCy,)s]21. The mixed ligand complexes [MI(CO),(PPh,)(SJPCys)]I (M = MO or W) and 
[WI(CO),L&CPCy,)]I (L = P(OPh),, AsPh, or SbPh,) were synthesised by reaction of [MI,(CO),- 
(NCMe),] with an equimolar quantity of L in CH,Cl, followed by an in situ reaction with one 
equivalent of S$PCys. The cationic nature of [MI(CO),(PPh,)&CPCys)]I was confirmed by iodide 
exchange with Na[BF,] to afford the complexes [MI(CO),(PPh,)&CPCy,)][BF,]. The reaction of two 
equivalents of [WI,(CO),(NCMe)(PPh,)] with S$PCy, afforded the ligand-bridged complex 
[W,I,(CO),(PPh,),(@Q’Cy,)]. Treatment of [WI,(CO),(NCMe),] with two equivalents of PPh, 
followed by an in situ reaction with one equivalent of S&PCys afforded the dicationic complex 
[W(CO),(PPh,),&CPCys)]ZI. The ionic nature of the complex was confirmed by iodide exchange with 
Na[BPh,] to give [W(CO),(PPh,),(S$PCy,)l[BPh&. Treatment of [W(CO),(PPh,),&CPCy,)]21 with 
one further equivalent of S$PCys afforded the complex [W(CO),(PPh,),&CPCys),]21. The low 
temperature 13C NMR spectra (carbonyl region) of several seven-coordinate complexes are interpreted to 
suggest likely structures for these compounds. 

Introduction 

Over the last 30 years there has been much interest in seven-coordinate com- 
plexes of molybdenum(I1) and tungsten(I1). Many examples of seven-coordinate 
complexes containing anionic group 6B donor ligands such as dithiocarbamates, 
xanthates and piconalines have been reported [l-7]. However, comparatively few 
examples of seven-coordinate molybdenum(II) and tungsten(I1) complexes contain- 
ing neutral 6B donor ligands have been reported. Examples include [MX,(CO),(dth)] 
(M = MO or W; X = Br or I; dth = 2,5dithiahexane) reported by Mannerskantz 
and Wilkinson in 1962 [8], and the first selenium seven-coordinate complexes 
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crystallised from CH,Cl,. [W(CO),(PPh,),(S,CPCy,)]21- l+CH,Cl, also reacts in 
situ with two equivalents of Na[BPh,] in NCMe to give [W(CO),(PPh,),- 

(SGQ,)lPf’U (16). 

Preparation of [W,I,(CO),(PPh,),(~-S,CPCy,)] - CH,CI, (18) 
To [WI,(CO),(NCMe),] (0.500 g, 0.828 mmol) dissolved in CH,Cl, (15 cm3) 

with continuous stirring under a stream of dry nitrogen was added PPh, (0.217 g, 
0.828 mmol). After stirring for 1 min, S,CPCy, (0.147 g, 0.414 mmol) was added. 
The mixture was stirred for 30 min. Filtration, followed by removal of the solvent in 
uacuo gave the dark brown complex [W,I,(CO),(PPh,),(p-S&PCy3)]. CH,Cl, 
(lt?), (0.68 g, 82%) which was recrystallised from CH,Cl,. 
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