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Figure 1. Structures of the cis and trans isomers of 1 and 2. Black, blue, green, and yellow balls
represent carbon, hydrogen, fluorine, and chlorine atoms, respectively.
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Figure 2. (a) Potential energy profiles of along the ring puckering coordinate. (b) After deleting the
hyperconjugative interactions, NBO calculations were carried out. The obtained energies are plotted
against the ring puckering coordinate. Circles and triangles represent the Cis and trans isomers of 1,
respectively. For clarity the minimum energy of the trans isomer is set to zero for each plot.
Intrinsically the same energy profiles were obtained for 2.

Table 1: Energy differences (in kcal/mol including ZPEs) between the cis and trans
isomersof 1 and 2

computational level

MPWBIK/ MPWBIK/MG3S//

B3LYP/6-311G(d,p) CBS-QB3 G2MP2 G3MP2
DIDZ MPWBI1K/DIDZ
1 3.52 3.98 3.91 3.27 3.41 3.43
2 3.16 2.89 2.58 2.13 2.33 2.08
Haxial
* l OC-H(ax)
W{C—X(eq)
oc-c F/Clequatorial .
OC-X(ax)

Figure 3. Schematic representations of the hyperconjugative interactions of
oc.c — O_C—X(eq)* and OC-H(ax) — O_C—X(ax)* in 1 and 2.
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