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Abstract 

Reaction of L&I, with excess Na(MeCp) in THF, followed by sublimation, affords (MeCp),La. The 
complex crystallizes as a tetramer [(MeCp),La], in the monoclinic space group P2,/c with umt cell 

dimensions a 9.6785(14), b 26.058(5), c 12.506(2) A, p 97.724(13)O and Z = 2 (tetramers). 

Up to now, the molecular structures of the following tricyclopentadienyl 
lanthanide complexes have been reported: Cp,Sc [2], Cp,Pr [3], Cp,Nd [4], Cp,La 

[51, Cp,Er [61, Cp,Tm [61, Cp,Yb 171, CpJ-u PI, PfeCp),Nd 191, (MeCp),Yb WI, 
(MeCp),Ce [ll], and [(Me,Si),C,H,],Ce [ll]. The results of above structural 
analyses suggest that the solid-state structures of the trivalent lanthanide metallo- 
cenes are dependent on the lanthanide metals as well as the size of the substituents 
on the cyclopentadienyl rings. For example, (MeCp),Nd is tetrameric while Cp,Nd 
is a polymer [9,10]; (MeCp),Ce is tetrameric while [(Me,Si),C,H,],Ce and 
(Me,SiC,H,),Ce are monomers [ll]. An interesting question is how is the molecular 
structure of (MeCp),La compared to the polymeric q2 : $-Cp,La [5]. 

We report the crystal structure of solvent-free (MeCp),La (1) prepared by the 
reaction of LaCl, with excess (MeCp)Na in THF, followed by vacuum sublimation 
[12*]. Single crystals suitable for an X-ray study were obtained from a toluene 
solution at room temperature. 

t XXXVIII see ref. 1. 
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Fig. 1. ORTEP drawing of one tetramer [(MeCp),La], (two asymmetric units). Starred atoms represent 
transformed coordinates of the type I- x, - y, - z. Cp denotes the centroids of the cyclopentadienyl 

rings. Important bond distances (A) and angles (“): La&CplA 2.553(7), LaA-Cp2A 2.569(7), La& 
Cp3A 2.637(7), LaB-CplB 2.601(7), LaB-Cp2B 2.555(7), LaB-Cp3B 2.630(7), LaA-ClSB 2.972(5), 
LaB-ClSA* 3.064(6), CplA-LaA-Cp2A 116.5(2). CplA-LaA-Cp3A 121.42). Cp2A-LaA-Cp3A 

113.8(2), CplB-LaB-Cp2B 119.5(2), CplB-LaB-Cp3B 114.5(2), CpZB-LaB-Cp3B 115.0(2), LaA- 
ClSA-LaB* 168.8(3), LaB-C15B-LaA 178.5(2). 

The X-ray structure analysis [13*] shows that (MeCp),La crystallizes as a 
tetramer, [(MeCp),La],. Figure 1 shows one tetramer with the adopted numbering 
scheme. The structure of 1 differs significantly from that of Cp,La [S]. The methyl 
substituent on the cyclopentadienyl ring forces the mode of coordination from an 
n2 : T$ polymer for Cp,La [5] to an n1 : IJ’ tetramer for 1. 

In (MeCp),La, each La atom is surrounded by two terminal $-MeCp groups 
and a bridging MeCp group which is $-bonded to one lanthanum atom and 
$-bonded to an adjacent lanthanum atom. Thus the coordination number of the La 
atoms is ten. The geometry of tetrameric (MeCp),La is nearly identical with those 
of its cerium and neodymium analogues (MeCp),Ln (Ln = Ce (2), Nd(3)) 19,111. 
The average n’-C-Ln distance is 3.018(7) A in 1, 3.03(3) A in 2 and 2.984(3) A in 3. 
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The LnC($-MeCp) distance in 1 is 2.843(3) A, in 2 it is 2.83(4) A and in 3 it is 
2.79(4) A. The Cp-Ln-Cp angles (Cp denotes the centroids of the cyclopentadienyl 
rings) are almost identical for all three derivatives at 117 O. The differences in bond 
length are most reasonably ascribed to the lanthanide contraction. 
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