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SUMMARY 

The reactions between disodium dicyanoethylene-1,2-dithiolate, Na,Mnt*,’ 
and various Group IVB organometallic compounds, R+,MX,, (R=CH,, C,H,; 
n = 1, 3 ; M =Ge, Sn, Pb) in the presence of tetraalkylammonium halides, have been 
investigated. With R&X species as the starting materials, complexes exhibiting the 
following stoichiometry have been prepared and characterized : [RkN]+[M MntR,]- 
(M = Ge, Sn, Pb ; R = C6H, and M = Sn. Pb ; R = CH3)_ NMR measurements show 
that the alkyl pentacoordinate complexes undergo rapid rearrangement. When 
RMX, species were employed as starting materials, metal-carbon bond cleavage 
was observed at room temperature. NMR and IR spectra, X-ray powder pattern, and 
conductivity data are reported and discussed. 

INTRODUCTION 

Considerable information is avaiiable on the syntheses and properties of bis 
and tris complexes of transition metals with bidentate sulfur donor ligands, such as 
the dicyanoethylene-1,2-dithiolate (Mntp ion l w-4. We have recently reported a series 
of Group IVB Mnt complexes’; Group IIIB Mnt complexes have also been report- 
ed6p7. The organometallic chemistry of the post-transition elements with bide&ate 
sulfur donor ligands is limited. Complexes derived from organotin halides and saturat- 
ed ligands such as the ethane-1,2-dithiolate ion are reported to be tetracoordinate 
monomers8. Unsaturated ligands, such as the toluene-3,4-dithiolate ion and the Mnt 
ion, have been reported to form complexes with organometallic.species of Groups 
IIIB, NB and VBgJO _ Dithiocarbamato organotin complexes have been reported”*12. 

As part of our continuing investigation of the coordination chemistry of 
bidentate sulfur donor ligands with the post-transition elements, we report the inter- 
actions of the Mnt ion with mono- and trisubstituted Group IVB organometallic 
compounds. Due to the complexity of the systems, the corresponding study with 

l To whom correspondence should be addressed_ 
* Mnt is an abbreviation of the trivial name maleonitrile dithiolate for the dicyanoethylene-1.Z 

dithiolate ion. 
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orbital for the equatorial plane and a pt1 hybrid orbital for the axial sites. The tin- 
methyl coupling constant for the axial position would be expected to be low due to 
the iow s-character in this bond”. The single methyl peak (and set of coupling 
constants) can be taken as indicating averaging of axial and equatorial positions via 
a rapid intramolecular isomerization mechanism. Related phosphorus systems”’ 
remain stereochemicahy non-rigid to temperatures below - loo”. Thus the observed 
couphng constants represent a weighted average of the vahtes for the axiat and equa- 
torial methyl groups. 
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