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Abstract 

The dimer ((‘BuC,H,),Y(p-Me)), reacts with metallic tellurium to 
form ((‘BuC,H,),Y(~-TeMe))~ with a high yield. 

Organotellurium derivatives of lanthanides can play 
an important role as precursors for the preparation of 
very pure and homogeneous materials for electronics. 
However, synthesis of such compounds in analogy to 
the corresponding sulfur and selenium derivatives by 
cleavage of Ln-C, Ln-H or Ln-N bonds with RTeH is 
rather difficult because of low stability of organotel- 
lurium hydrides RTeH [l-7]. Also metathesis reactions 
between lanthanide halides and salts such as NaTeR 
suffer from very low yields of products. We have now 
succeeded in the preparation of one representative of 
this interesting class of compounds by a very simple 
route. Metallic tellurium reacts readily with dimeric 
bis(tert-butylcyclopentadienyl)methyl yttrium by inser- 
tion of tellurium(O) into the yttrium-carbon bonds, 
thus substituting the bridging methyl groups: 

tohlene ( (tBuC34)2Y( .cL-Me))2 + 2Te - 20”C,lOh 

As determined by nuclear magnetic resonance 
(NMR), it is the main product of this transformation 
[8*]. The compound crystallizes from toluene as 
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colourless thin needles, which are sensitive to both air 
and moisture. They also decompose slowly under light 
with deposition of tellurium. 

The ‘H NMR spectrum shows some interesting fea- 
tures. The spectrum displays spin-coupling 1H-89Y for 
the p-TeMe protons (1 = 0.6 Hz), and surprisingly also 
long-range coupling for the four cyclopentadienyl ring 
protons (J = 0.5 Hz). Up to now, the last coupling 
could be observed using special NMR procedures. The 
fact that the methyl protons give rise to a triplet signal 
proves the dimeric state of the compound even in 
benzene solution. 

According to preliminary NMR results the organo- 
lutetium compounds {Cp’,L&-Me)], (Cp’ = C,H,, 
tB~C5HS or Me,SiC,H,) react with metallic tellurium 
in an analogous manner to form the complexes 
{Cp’,Lu(p-TeMe)),. 
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(a) All manipulations have been done on the high vacuum line 
and in an atmosphere of thoroughly purified argon using standard 
Schlenk technique. ‘H and i3C NMR spectra were recorded with a 
Bruker AM 360 instrument. Electron probe X-ray analysis were 
carried out using a Philips SEM-505 scanning electron microscope 
equipped with a unit for X-ray energy dispersive analysis. (b) 
{(‘BuCSH,),Y(CL-TeMe)}~: to a solution of 1.16 g (1.68 mol) of 
((‘BuC,H,),Y(~-Me))2 in 40 ml of toluene was added 1.0 g (7.8 
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{(‘BtK,H,),Y(~-Me))2 in 40 ml of toluene was added 1.0 g (7.8 
mmol) of metallic tellurium powder. After stirring at room temper- 
ature for 10 h the yellow solution was decanted from the precipi- 
tate with a tellurium excess and evaporated in tiacuo to about 5 
ml. The product precipitated on cooling to 0°C and was filtered 
off. The crude product was recrystallized from a minimal amount 
of toluene and dried in uucuo to give 1.21 g (76%) of colourless 
microcrystalline powder. Anal. Found: C, 48.27; H, 6.20. 

C3sH5sTeZY2 talc.: C, 48.10; H, 6.12%. Electron probe microanal- 
ysis: Y :Te = 1: 1. ‘H NMR (CgD6, Me,Si (external)): 1.40 (s, 36 
H, ‘Bu); 2.04 (t, 6 H, Jt’H-*‘Y) = 0.6 Hz, p-TeMe); 6.28 (d-t, 8 
H, J(tH-*“Y) = 0.5 Hz, J = 2.7 Hz, 2,5-H, in C,H,); 6.62 (d-t, 
8H, J(‘H-“‘Y) = 0.5 Hz, J = 2.7 Hz, 3,4-H, in C,H,) ppm. ‘3C 
NMR (C,D,, Me,Si (external)): 7.2 (CL-TeMe); 32.3 (CMe,); 41.7 
(CMe,); 109.5 (2,5-C* in C,H,); 109.8 (3,4-C2 in CsH,); 140.0 
(1-C in C,H,) ppm. 


