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The europium chelate of tris(dipivalomethane) (Eu(DPM), ) has a marked ef- 
fect on the proton chemical shifts in the ’ H NMR spectra of tertiary silanols of 
the type (C=,H,),(CH,),SiOH~ (X = 3-12, n = 0 - 2). The largest changes were 
found for the protons ofCH, groups while those for protons of phenyl groups 
were smaller. The ’ H NMR spectra of polymethylpolysiloxanes were not af- 
fected by addition of Eu(DPM)s . 

The europium chelate of tris(dipivalomethane) and similar chelates of some 
Ianthanides (known as lanthanide shift reagents) are useful in high resolution 
nuclear magnetic resonance studies of organic compounds containing hydroxyl 
groups, e.g. alcohols, phenols, oximes, steroids [1,2,3]. In the field of organo- 
silicon chemistry Eu(DPM)~ was used in the stereochemical assignment of 
(l-exo-hydroxy-l-endo-methyl-2,3,4,5-tetraphenyl-l-silacyclopentadiene)(cy- 
clopentadienyl)cobalt. This suggested to us that lanthanide shift reagents might 
be useful for studying other silanols and the preliminary study described below 
confirms this. 

We summarize in Table 1 the effects of stepwise additions of Eu(DPM)~ to 
the Ccl, and CDC13 solutions of triphenylsilanol (I), methyldiphenylsilanol 
(II) and dimethylphenylsilanol (III) on the proton chemical shifts at 25” C. 

The values of the “bound” shifts (“the bound” chemical shifts for each pro- 
ton of the molecule form the basis for geometry determination) are used to il- 
lustrate the effect under study. These were determined graphically as the slopes 
of plots of A6 versus ]Eu(DPM)~ ] [substrate], according to eq. 1 [5]. 

6(Eu)-G(S)= 
IEu(DPM), 1 
[Substrate] 

Cl1 

where 6 (S) is the chemical shift of proton signals in the NMR spectra of sub- 
strates, and 6 (Eu) is the chemical shift of proton signals in the NMR spectra of 
substrates after addition of the Fu(DPM)3. 
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Furthermore we observed that E~I@PM)~ does not change the ’ H NMH. 
spectra 6f 1,1,1,3,3,3-hexaalkylsiloxanes-1,3 or polysiloxanes terminated 
by trim&hyIsilyl groups. We utilized this phenomenon for quantitative deter- 
mination of s&.nols in polysiloxanes [7]. Replacing EII(DPM)~ by PI$DPM)~ 
in solutions of organosilicon compounds had similar effects to those in solu- 
tions of organic compounds; Eu(DPM)~ induces downfield shifts and the prase- 
odymium analogue upfield shifts. For this reason Eu(DPM)~ is the better re- 
agent for phenylsilanols while Pr(DPM)3 is advantageous for all@si@nols. 
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