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Abstract 

The alkylation of Ln(OBu’)s with AlMe, leads to the mixed-bridged 
alkyl-alkoxy octahedral complexes [Ln(CL-OBu’),(CL-Me),(AlMe,),] 
(Ln = Pr, Nd or Y). The neodymium derivative was characterised by 
single-crystal X-ray diffraction. The ‘H and 13C NMR spectra of the 
diamagnetic yttrium complex showed the presence in solution of 
both fat and mer isomers. 
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The lanthanide-catalysed polymerisation of conju- 
gated dienes is a well known process [l]. Generally the 
catalytic system is prepared by alkylation of a lan- 
thanide derivative with an aluminium alkyl compound. 
Halides 121, carboxylates [3] and alkoxides [4] of all the 
elements of the lanthanide series have been success- 
fully used as catalytic precursors. 

Despite the wide use of these elements in catalysis 
very little is known about the nature of the catalytic 
species involved; presumably they are formed by an 
alkylated Ln “I derivative complexed with the alu- 
minium compound [1,5]. The bimetallic complex 
[Al,Nd,(~-ClI,(~~-Cl)6(~-Et)9Et,(OPri)], 161, ob- 
tained from the system Nd(OPr i)3/ AlEt ,/ AlEt ,Cl, is 
the only compound isolated and structurally charac- 
terised which represents a possible intermediate in the 
lanthanide-catalysed polymerisation of conjugated di- 
alkenes. 

While studying the alkylation of the lanthanide 
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alkoxides we were able to isolate and characterise 
some mixed-bridged alkyl-alkoxy lanthanide com- 
plexes, namely [Ln(~-OBu’),(~-Me),(AIMe,),] (Ln = 
Pr, 1; Nd, 2; Y, 3). From the reaction of AlMe, with 
Ln(OBu’), in toluene at room temperature, complexes 
l-3 were obtained pure after recrystallisation from 
pentane solution according to eqn. (1). 

Ln(OBu’), + 3 AlMe, - 

[Ln@-GBu’)&-Me),(AlMe,),] (I) 

(Ln = Pr, Nd or Y) 

The complexes (l-3) are extremely soluble in 
aliphatic and aromatic solvents; they react vigorously 
with dioxygen and water and show good thermal stabil- 
ity. Complex 2 was sublimed at 100-120°C and 0.01 
mmHg with about 50% decomposition. 

Complex 2 was characterised by single-crystal X-ray 
diffraction, its molecular structure is shown in Fig. 1. 
The Nd atom, located on a three-fold axis (2/3, l/3, 
z), is bonded to three crystallographically equivalent 
moieties ((p-OBu’) (P-Me) (AlMe,)} giving rise to a 
highly distorted octahedral coordination. The struc- 
tural features of complex 2 are quite similar to those 
recently reported for the yttrium analogue [7] ob- 
tained as minor product from the reaction between 
[Y,(OBu’),C12(THF),] and AlMe,. 

The ‘H NMR spectra of complex 3 were run at 
variable temperature in toluene-d,. The room temper- 
ature spectrum was dominated by broad signals be- 
cause of the fluxional behaviour of the ligands, but at 
213 K the spectrum resolved into several sharp lines. 
Four singlets (6 = 1.28, 1.26, 1.24, 1.19 ppm; 27H) were 
assigned to -0Bu’ ligands; four doublets, two of which 
partially overlapped (6 = 0.12,0.04, - 0.02, - 0.04 ppm, 
J(‘H--s9Y) = 4.3 Hz; 9H), were assigned to methyl 
ligands bridging aluminium and yttrium; finally a com- 
plex multiplet (6 = -0.2 to -0.5 ppm; 18HI was as- 
signed to the methyl groups bonded terminally to the 
aluminium atoms. 

The four -0Bu’ signals and four doublets for the 
bridging methyls is consistent with the presence in 
solution of both fuc 3a and mer 3b isomers. Regarding 
3a, the C, symmetry axis makes all ligands on the 
yttrium equivalent, so that for this isomer one signal 
for -0Bu’ groups and one doublet for bridging methyl 
ligands are expected. In the case of 3b, owing to the 
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