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N-methylation of quinuclidine (1) (H* 12.55 kcal; S* -26.9 & 1 call') and 4-cyano- 
quinuclidine (29) (H* 13.97 kcal; S* -24.8 5 2 Cali") reveal that the substituent 
affects mainly the energy term. 

When the logarithms of the rate constants for N-methylation are plotted against 
the pKa values (s. Fig.) considerable scattering around the regression line (correlation 
coefficient 0.9805) results. This applies particularly to compounds 8, 15, 18 and, to a 
lesser degree, quinuclidine (1) itself. These deviations from linearity are not surprising 
since the log K values involve an irreversible reaction, the pKa values a reversible 
process. These results illustrate a defect inherent in most linear free energy relation- 
ship, i. e. the assumption that polar substituents exert identical effects on reaction 
rates and equilibria. A full account of this work will follow. 
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