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The difference in free energy between the axial and equatorial conformers of monosubsti- 

tuted cyclohexanes (A value) has been determined for a wide variety of cyclohexanes'. Sur- 
n 

prisingly perhaps, the most cammn heterocyCle. piperidine, has received little attention'. 

In connectian with our studies on the stereochemical course of reactions of nitrosamino 

carbanions3, it has become important to determine the amount of steric strain in the conformer 

having an axial methyl group in the 2-position of a piperidine ring (i.e., the A value for 2- 

mthylpiperidine). The classical solution to such a problem requires either direct determination 

of K eq by spectroscopic methods or equilibration of a suitably anchored piperidine derivative. 

Since the system can be anticipated to be strongly anancoamric, direct measuremant of Keq would 

likely be difficult and the alternative, equilibration, lacks an available chemical method. 

We have therefore chosen to determine this A value indirectly using a mathod of conforma- 

tional analysis previously employed by Chm, Colon and Tmn4 to determine the magnitude of the 

1,3 syn-diaxial methyl-methyl interaction in N-acetyl and N-nitroso 2,6-dismthylpiperidine. For 

our purpose, wa have measured the barrier to rotation about the amide bond in N-acetyl-2-mthyl- 

piperidine, 1, a piperidine in which the methyl group occupies the axial orientation 4.5 exclusive- 

ly. For comparison, wedetermined the amide barrier in a model compound lacking only the ground 

state destabilization caused by the axial mathyl group in 1. This model is N-acetyl-Gphenyl- 

piperidine, 2, which has been deuterated stereospecifically in both a-axial positions6. The 

difference in barriers to rotation in 1. and 2will represent the difference in steric inter- 

actions in the ground states provided that steric interactions in the two transition states are 
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piperidine itself would not be too divergent in view of the observed similarity between the "A" 

10 
values found for 2-methylcyclohexanone and E-methylcyclohexane . It is interesting to note that 

the magnitude of this energy difference agrees well with the "A" value for N-mathylpiperidine as 

determined by Eliel (1.65 kcal/mole), a value much higher than a nutier of previous estimates2. 

The authors thank the National Research Council of Canada for financial support of this work. 

Notational Barriers (kcal/mole) from Tc Measurements" 

Compound Signal T&Y) Au(k) Ad( kcal/mole) 

e.f 
1 2-CH3 17.5 12.8 15.09 

N-acetyl 6.0 4.5 15.03 

"2e 16.g6 

AAG+ 
b 

1.9 

Measurement made on an HA-100 instrwent using 0.5 M solutions in toluene-da. 

Temperatures were determined using a copper-constantin thermocouple imnersed 

in a non-spinning tube containing toluene-da. using a "methanol" thermometer, 

it was found that the temperature difference between a spinning and non-spinning 

sample was less than 0.3Y. 

AV values at T, were obtained by extrapolatfon of the values observed over a 

range of 60' Bela T,. 

Calculated from equation:' ~6' = 4.58Tc (10.32 + lo9 TC 
- ). 
2.22Av 

This compound was shoun by integration to have equal amounts of the two amide 

rotational isomars (*lx) over the range -50 to O'C. 

The barrier to rotation for j_ has been determined previously on a neat sample. 

H. Paulsen and K. Todt reported AG+ = 15.3 kcal/mole12. 
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