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4. Conclusion

The above reported hybrid-DFT calculations and NBO analysis
provided a reasonable picture from structural, energetic, bonding
and stereoelectronic points of view for the conformational behav-
ior in compounds 1–3. Effectively, B3LYP/6-311+G�� results re-
vealed that the calculated DGC–B, DGB–A and DGC–A values
decrease from compound 1 to compound 3. Similar trend is ob-
served for the calculated AEC–B, AEB–A and AEC–A values. Accord-
ingly, the correlation between the AE and the calculated DGC–B,
DGB–A and DGC–A values is strong enough. Consequently, the ratio-
nalization of the conformational preference solely in terms of the
AE succeeds to account for conformation A preference of com-
pounds 1–3.

Importantly, the variations of the calculated DlC–B, DlB–A and
DlC–A values from compound 1 to compound 3 are not in the same
trend observed for the corresponding DGC–B, DGB–A and DGC–A val-
ues. Therefore, a reasonably correlation between the dipole mo-
ment differences and total energy differences was not found.

The contracted C6–M7 bond lengths in conformation B com-
pared to that in conformations A and C can be explained by the
large LPaxM7 ! r�C6—M1 electron delocalizations (exo-AE) in confor-
mations B by increasing p bond character of the C6–M7 bonds.
Importantly, the calculated D[r6-M7 � rM1-6] parameter could be

proposed as a criterion for the evaluation of the exo-AE values in
conformations B of compounds 1–3.
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