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Abstract: Neither molecular mechanics (MM2 and MM2') nor molecular 

orbital (MNDO and ab initio) calculations confirmed the existence of a boat- -- 
like conformer for the title compound, recently proposed to exist up to 20% in 

hydrocarbon solvents based on the CD spectra. 

Recently, Lightner et al.4 -- observed remarkably large temperature-depen- 

dence in the CD spectra of a compound, which they described as (+)-(lS,5R)- 

1,8,8-trimethylbicyclo[3.2.l]octan-3-one 1, in hydrocarbon solvents. As- 

suming a two-conformer equilibrium, they obtained a conformational energy 

difference of 0.74 kcal/mol. Chair and boat-like (sofa or boat) conformers 

have been suggested for the major and minor components, respective1y.l 

One would wonder how a methyl group can be accomodated in the small space 

between C8 and the carbonyl group of these non-chair conformations. We -- 
describe below the results of our computational studies which exclude the 

existence of such conformation of 1. 

BOAT 

3883 



3884 

We first used the molecular mechanics technique.5 In order to check the 

possibility of twisted conformers,6 extensive portions of torsional energy 

surface of 1 were covered using the two-bond driver option. 7 Even for the 

parent structure, bicycle [3.2.l]octan-3-one 2, the existence of sofa or boat 

conformer is doubtful. Whereas Fournier8rg reported successful minimization 

of 2 in his molecular mechanics studies, both MM21’ and the recently modified 

version (MM2’)11r12 failed to give any minimum in the sofa/boat region of the -- 
energy surface except for a significant loss of slope. In these cases, 

dihedral angles C 8-Cl-C2’C3 and C3-C4-C5-C8, were simultaneously driven, and 

the chair conformation was the only well-defined energy minimum. 

Because of the negative result with 2, it was not surprising to have 

found no minimum at all in the sofa/boat region of torsional energy surface of -- 
1 when the same pair of bonds as in 2 were driven (Figure la). Again, the 

chair was the only minimum. This Figure also reveals that skeletal twisting 

of 1 and 2 does not give any advantage in terms of the total steric energy. 

The cyclohexane ring in chair-2 is flattened out near C3 and puckered in 

the opposite part due to the anti-reflex effectg’16 caused by the bridging 

over Cl and C5: C2-C3-Cd-C5 38.7’, Cl-C8-C5 100.3’ by MM2’. This feature is 

maintained in chair-l (corresponding angles are 35.0 and 98.8’). Because of 

these deformations, the axial-methyl group lies closer to carbonyl carbon than 

in the ususal chair form. The calculated methyl H...C3 nonbonded distance 

(2.98 w by MM2’) is almost equal to the sum of van der Waals radii of hydrogen 

(B) 

Figure 1. Torsional energy surfaces of 1. Contour lines are given at an 

interval of 1 kcal/mol. Dihedral angles are given in degrees. 
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