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Nickel( 11) Complexes of 1,3 -Bis( dimethy1stibino)propane. 
Stable Nickel( 11)-Stibine Complexes 

By ROGER J. DICKINSON, WILLIAM LEVASON, CHARLES A. MCAULIFFE,* and R. V. (DICK) PARISH* 
(Department of Chemistry, University of Manchester Institute of Science and Technology, Manchester M60 1QD) 

Summary 1,3-Bis (dimethy1stibino)propane (dmsp) has 
been synthesised and forms stable square-pyramidal 
nickel( 11) complexes. 

THE co-ordination chemistry of nickel with Group VB 
donor ligands has been extensively studied,l not least 
because of the potential of these compounds as catalysts, 
e.g. nickel(0)-stibine complexes are effective in promoting 
the cyclo-oligomerisation of butadiene., However, except 
for two unstable [Ni(SbMe,),X,] (X = Br, I) complexe~,~ 
the only reported examples of nickel(r~)-SbR, co-ordination 
are in bi- or multi-dentate ligands which also contain 
phosphorus or arsenic donors; the latter are expected to 
contribute markedly to the stability of the comple~es .~ ,~  
Here we report the preparation of stable nickel(I1) com- 
plexes of a chelating diantimony donor, 1,3-bis (dimethyl- 
stibino)propane (dmsp). 

The ligand dmsp is obtained as a colourless, extremely 
air-sensitive liquid in 45% yield from the reaction of sodium 
dimethylstibide and 1,3-dibromopropane in liquid ammonia. 
The reaction of Nix,, Ni(C10,),,6H20, and dmsp in a 
1 : 1 : 4 molar ratio in Bu*OH-CH,Cl, yields air-stable, 
purple, diamagnetic crystalline [Ni(dmsp),X ]C104 (X = C1, 
Br, I),? These complexes are insoluble in halogenated 
organic solvents or acetone, but dissolve readily in nitro- 

7 Satisfactory analyses have been obtained for the complexes. 

methane in which they function as 1 : 1 electrolytes. The 
electronic spectra both in nitromethane solution and the 
solid state exhibit one broad absorption at  18-20 x 103 
cm-1, with a shoulder at low energy, consistent with an 
essentially square-pyramidal geometry.6 Interestingly, the 
corresponding complexes of 1,S-bis (dimethylarsino) propane 
are trigonal bipyramidal.7 With Ni(C104),,6H,0 alone, 
dmsp forms purple [Ni(dmsp),(H2O)](C1O4),, a 1 : 2 electro- 
lyte, which exhibits an electronic spectrum consistent with 
a square-pyramidal NiSb,02+ chromophore, emaX 19.3 x 
lo3 cm-l. The i.r. spectrum confirms the presence of 
water and that the perchlorate groups are ionic. The 
tendency of antimony donors to promote five-co-ordination 
in bisperchlorate complexes, rather than the four-co- 
ordinate structures formed by phosphorus and arsenic 
analogues, has been noted previ~usly.~ Attempts to 
prepare 1 : 1 adducts, [Ni(dmsp)X,], were unsuccessful. 

Palladium(r1) and platinum(I1) form onlyplanar @(dmsp)- 
XJ (M = Pd, Pt ; X = C1, Br, I, SCN), even in the presence 
of a five-fold excess of dmsp; neither m(dmsp),]X, nor 
m(dmsp),X]+ could be isolated. 

R. J.D. and W.L. are grateful to the S.R.C. for the award 
of Research Studentships. 

(Received, 5th February 1975; Corn. 129.) 

1 J .  C. Cloyd and C. A. McAuliffe, Aspects of Inorg. Chem., 1973, 1, 205. 
2.G. Wilke, B. Bogdanovic, P. Heimbach, M. Kroener, and E. W. Mueller, A h .  Chem. Ser., 1962,34, 137. 
a M. F. Ludmann-Obier, M. Dartinguenave, and Y. Dartinguenave, Inorg. Nuclear Chem. Letters, 1974, 10, 147. 
4 W. Levason and C. A. McAuliffe, Inorg. CAim. Ada ,  1974, 11, 33. 
5 C. A. McAuliffe and D. W. Meek, Inorg. Chim. Acta, 1971, 5, 270. 
6 J.  R. Preer and H. B. Gray, J. Amer. Chem. Soc., 1970, 92, 7306. 

W. Levason and C. A. McAuliffe, unpublished results. 


