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Abstract 

The thermally-stable cobalt011 dialkyl compound CoR, [R = 
C(SiMe&C,H,N-21 (1) has been prepared by reaction of [(LiR),] 
with cobalt(U) chloride in ether. An X-ray structural study has 
revealed a centrosymmetric molecular skeleton (for two nearly iden- 
tical independent molecules) in which a pair of sterically-hindered, 
timctionalized pyridine ligands R- are tram-chelated to the central 
planar four-coordinate cobah atoy, with mean Co-C, and Co-N 
distances of 2.094(6) A and 1.919(4) A respectively, and a C,-Co-N 
angle of 69.6(2)“. 

A new cobalt(U) dialkyl, CoR, [R = CiSiMe,), 
C,H,N-21 Cl), of remarkable thermal stability has been 
obtained from the reaction of [(LiR),] [l] with CoCl, 
in ether (Scheme 1). Compound 1 was isolated in good 
yield (81%) as a deep-red crystals (m.p. 116-118°C) 
and characterized by microanalysis, mass spectrometry 
{m/z 531 [M’]} and X-ray crystal structural study 
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[15 *I. It can be sublimed at cu. 160°C under vacuum 
(ca. lo-’ mmHg). This high thermal stability of 1 
contrasts with the low stability of Co(mesityl), which 
decomposes easily at room temperature [2]. In addi- 
tion, cobalt00 dibutyl and dibutenyl have been ob- 
served as intermediates which decompose readily to 
alkanes or their coupled products [3]. The versatility of 
R- in the preparation of metal alkyls has been demon- 
trated previously in the synthesis of a variety of com- 
pounds. For example, compounds such as dimeric 
(MR), (M = Li [ll, Cu [43, Ag [SD and monomeric MR, 
(M = Mg, Zn, Cd, Hg [6] and Sn [7]), M(R)X [M = Sn, 
X = Cl, N(SiMe,),] [71, M(R)& (M = As, Sb, Bi) [81, 
AIR&l, and [AlR,][AlC1,1[9] have been prepared and 
structurally characterized. To our knowledge com- 
pound 1 is the first well-characterized neutral dialkyl 
compound of cobalt(I1) since only the preparation of 
the pentacoordinate cobalt(I1) dimethyltris(trimethyl- 
phosphine) complex [CoMe,(PMe,),] has been re- 
ported [ 101. 

In the solid state compound 1 contains two indepen- 
dent molecules of nearly the same structure (Fig. 0, 
each being located at a crystallographic inversion cen- 
tre. The central cobalt(I1) atom is planar four-coordi- 
nate, being surrounded by a pair of ligands R- in a 
tram-chelating fashion with mean Co-Sp and Co-N 
bond distances of 2.0946) and 1.919(4) A, respectively. 
This Co-C, distance is significantly longer that the 
corresponding bond distances of 1.931(5) A in 
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Fig. 1. Molecular structure of trans-[CoQ~(SiMe,),CsH~~-2 )*I (1) 
and the atom numbering scheme for each of the two nearly identical 
molecules in the asymmetric unit. 

[co(C,F,),($-C,H,CH,) [ll] and 1.994(3) w in fauns- 
[Co(mesityl>,(PPhEt,),] [12], presumably as a conse- 
quence of the greater steric demand of ligand R- in 
compound 1. Two SiMe, groups, one from each of the 
ligands R-, are located in the vicinity of the idealized 
fifth and sixth octahedral sites on both sides of the 
coordination plane. Effective shielding of the cobalt(U) 
atom from potential reactants thus accounts for the 
remarkable stability of compound 1. The Cm-Co-N 
bond angle of 69.6(2)” in 1 is relatively larger than the 
corresponding angles of 67.3(2)0 and 59.0(2)0 in the Mg 
[6] and Sn [7] analogues respectively, since both Main- 
Group metals adopt a tetrahedral coordination geome- 

try. 
The magnetic moment of 3.11 /.~a for the paramag- 

netic compound 1 in benzene, as measured by Evan’s 
NMR method [13], is marginally higher than the values 
in the range of 2.1-2.9 pB reported for several d’ 
square planar spin-paired bivalent cobalt complexes 
[14]. These high values are common for cobalt(U) com- 
plexes with one unpaired electron owing a large orbital 
contribution to the magnetic moment. 
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