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In recent years, we pursued the effect of damped quantum rotation (DQR) for the methyl 

groups. According to the DQR theory, the line shape phenomena in NMR spectra of hindered 

methyl group protons (or deuterons) should be interpreted in terms of two quantum rate 

processes occurring on two different time scales; the familiar jump model employing only one 

classical rate constant, k,  is reproduced only in the instance where the two quantum rate 

constants, kt and kK, are equal.
1
 Measurable departure of the ratio c = kt / kK from its 

“classical” value of 1 we could observe not only in the solid state at low temperatures
2,3

(where it can exceed 5),
3
 but also in liquid phase NMR in the range 170 – 200 K.

4-6
 The aim 

of the present work involves extension of the studies to the silyl groups being the close 

analogs of the methyl groups. As far as we know, evidence of the hindered rotation on the 

NMT time scale has not been reported yet for such objects.  

As the models, we used 1,4-dichloro-9-silyltriptycene (DCST) and 1,4-dimethylo-9-

silyltriptycene (DMST). The methyl analog of DCST, 1,4-dichloro-9-methyltriptycene 

DCMT, was investigated previously.
6
 The model silyl derivatives  were synthesized adapting 

the procedures developed by Schrock et al.
7
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 At a striking variance with DCMT, where the methyl group rotation can be stopped 

on NMR timescale at temperatures below 180 K,
6
 the signal of the silyl group protons in 

DCST starts to decoalesce already at room temperature and for DMST the similar behavior 

occurs at about 270 K. The silyl groups studied presently represent thus extreme hindrance. 

Unlike the methyl group in DCMT, which shows measurable departure from the classical 

behaviour, with the values of c about 1.20, the silyl groups behave classically. The activation 

energies obtained from  variable temperature NMR experiments are 15.04 kcal/mol for DCST 

and 12.44 kcal/mol for DMST. For comparison, for the methyl group in DCMT, the activation 

energy for the quantum process contolled by rate constant kK is only of 8.9 kcal/mol.
6
 The 

present results thus confirm the commonsense expectations that the height of the torsional 

barrier can be the main factor controlling the magnitude of the DQR effects. Further studies 

on the silyl group rotation are underway in our laboratory.  
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