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Zirconium(IV) N,N-dialkyldithiocarbamates of the 
type Q~Zr(S~CNR,)Cl and (MeCp),Zr(S2CNR2)Cl 
(R = Me, Et) have been prepared by reaction of di- 
cyclopentaaienyl zirconium(IV) dichloride and bis- 
methylcyclopentadienyl zirconium(IV) dichloride 
with anhydrous sodium N,N-dialkyldithiocarbamates 
in rejluxing dichloromethane. Molecular weight, 
conductance and infrared data demonstrate that 
these complexes are monomeric nonelectrolytes in 
which the dithiocarbamate ligands are bidentate. The- 
refore, the zirconium(W) atom may be assigned a 
coordination number 5. Proton nmr studies have also 
been carried out for these complexes. 

Introduction 

The dithiocarbamate ligands by virtue of their (i) 
low charge, and (ii) relatively small ‘bites’ (2.8-2.9 A) 
are particularly well suited for the stabilisation of 
higher coordination states of metals. Thus many 
high coordination state dithiocarbamate complexes 
such as Ti(S2CNR&Cl [ 1, 21, VO [S2CN(C2Hg)a13 
[3], NbOWW2W~l3 [31, Mo(NO)WN(n- 
C4@9)213 [41 and (~~‘-CSH~)Z~[S~CN(CH~)~I~ PI 
have been reported. 

The present communication deals with the 
preparation and characterisation of complexes of the 
type Cp2Zr(S2CNR2)C1 and (MeCp),Zr(S2CNR2)C1 
(R = Me, Et). 

Experimental 

Reagents and Techniques 
Sodium salts of dithiocarbamic acid, Na(S2CNR2), 

were prepared by the method [6] described by 
Klopping and Kerk. The above sodium salts were 
dried under vacuum over phosphorus pentoxide (first 
at room temperature and then at 110 “C). Dicyclo- 
pentadienyl zirconium(W) dichloride was prepared 
by reaction of zirconium tetrachloride with sodium 
salt of cyclopentadiene in tetrahydrofuran [7]. Bis- 
methylcyclopentadienyl zirconium(IV) dichloride was 
prepared by reaction of zirconium tetrachloride with 

sodium salt of methylcyclopentadiene in tetrahydro- 
furan [8], 

Dichloromethane was dried by refluxing for 24 
hours over calcium hydride. Nitrobenzene was purifi- 
ed for conductance measurements by the method 
described by Fay et al. [9]. 

Preparation of the Complexes 
The dicyclopentadienyl zirconium(W) dichloride 

and bismethylcyclopentadienyl zirconium(W) dichlo- 
ride were refluxed separately in 100 ml of dichloro- 
methane with stoichiometric amounts of anhydrous 
sodium salts of the N,N-dialkyldithiocarbamates for 
24 hours. The solution was then filtered and the 
volume of the filtrate was reduced to -25 ml. Colour- 
less crystals of the compounds were obtained by 
adding petroleum ether (60-80 “C) (-15 ml) to the 
above concentrated filtrate and allowing the mixture 
to stand overnight. 

Bis-cyclopentadienyl N,N-dimethyldithiocarbama- 
to chlorozirconium(IV): This complex was prepared 
in refluxing dichloromethane by reaction of 0.2922 g 
(0.001 mol) of dicyclopentadienyl zirconium(IV) 
chloride and 0.143 g (0.001 mol) of sodium N,N- 
dimethyldithiocarbamate, Na(S2CNMe2); yield 0.298 
g (79%). 

Bis-cyclopentadienyl N,N-diethyldithiocarbamato 
chloro zirconium(IV): This complex was prepared in 
refluxing dichloromethane by reaction of 0.2922 g 
(0.001 mol) of dicyclopentadienyl zirconium(W) 
dichloride and 0.171 g (0.001 mol) of N,N-diethyl 
dithiocarbamate, Na(S,CNEt,); yield 0.291 g (72%). 

Bis-methylcyclopentadienyl N,N-diethyldithiocar- 
bamato chloro zirconium(IV): This complex was 
prepared in refluxing dichloromethane by reaction of 
0.3202 g (0.001 mol) of bis-methylcyclopentiadienyl 
zirconium(IV) dichloride and 0.143 g (0.001 mol) of 
Na(S2CNMe2); yield 0.283 g (70%). 

Bis-methylcyclopentadienyl N,N-diethyldithiocar- 
bamato chloro zirconium(IV): This complex was 
prepared in refluxlng dichloromethane by reaction of 
0.3202 g (0.001 mol) of bis-methylcyclopentadienyl 
zirconium(IV) dichloride and 0.171 g (0.001 mol) of 
Na(S2CNEt2); yield 0.273 g (63%). 

Table I lists the important physical characteristics 
of the complexes. 
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and (MeCphZr&CNR$l (R = Me, Et). Because of 
the symmetry involved in the above structure, it is 
not possible to discuss the stereochemical rigidity or 
non-rigidity in the dithiocarbamate portion of the 
complexes (because the same number of resonance 
signals for R groups will be observed whether Sac-N 
bond rotation is slow or fast). 
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