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Interest in 1,3-dioxanes originates from specificity
of their structure [1] and stimulates studies on the
potential energy surfaces (PES) of their molecules by
computer simulation. It was shown previously [2-5]
that the PES of unsubstituted 1,3-dioxane, as well as of
4,4-dimethyl-1,3-dioxane, includes global (chair con-
former) and local minima [1,4-twist (1,4-T) and 2,5-
twist (2,5-T)] and maxima corresponding to half-chair,
sofa, and unsymmetrical boat conformations. The pres-
ent communications reports the results of our study on
conformational transformations of 2-methyl-1,3-diox-
ane (I) in the gas phase on the Hartree—Fock level
using semiempirical (AM1, PM3) and nonempirical
(STO-3G, 6-31G**) approximations. The calculations
were performed using HyperChem software [6].

It is known that the global minimum on the PES of
1,3-dioxanes is occupied by the chair conformer with
predominantly equatorial orientation of the alkyl sub-
stituent (I-eq) (unlike conformer I-ax with the axial
alkyl group). The '"H NMR data unambiguously in-
dicate that molecules I at room temperature exist
mainly as conformers I-eq possessing a fairly high free
conformational energy [7].

We have revealed the general pattern of conforma-
tional transformations and the characters of interme-

diate minima and transition states (TS) typical of 2-meth-
yl-1,3-dioxane molecules (see table, Schemes 1, 2).

The results showed the existence of two pathways
of conformational isomerization I-eq === I-ax, which
are analogous to those observed for unsubstituted
1,3-dioxane and 4,4-dimethyl-1,3-dioxane [2-5] (PM3
calculations revealed only one pathway involving
2,5-T conformer). Conformers 1,4-7 and 2,5-T are
interconvertible through the TS-3 maximum (or TS-2
according to the STO-3G calculations). The global
maximum on the PES is occupied by sofa conformer
(AM1, PM3: TS-1; 6-31G**: TS-2; STO-3G: TS-3).
However, both pathways turned out to be almost
equally probable. The results of 6-31G** calculations
satisfactorily reproduce the experimental difference in
the energy between conformers I-eq and I-ax (AG® is
4.07£0.46 kcal/mol in favor of I-eq [7]). On the other
hand, the experimental value of AG? for conforma-
tional isomerization of compound I is unknown; the
AE” value 10.6 kcal/mol (TS-2, 6-31G**) approaches
the experimental barrier to inversion in unsubstituted
1,3-dioxane (9.0—-10.1 kcal/mol [7]). It should also be
noted that the global minimum calculated in the AM1
and PM3 approximation (conformer I-ax) does not
correspond to the experimental data, presumably
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Energy parameters of the I-eq === I-ax inversion in 2-methyl-1,3-dioxane

Minima, AE, kcal/mol Maxima, AE?, kcal/mol
Method

I-eq I-ax 1,4-T 2,5-T TS-1 TS-2 TS-3
AM1 0.3 0 2.6 2.5 3.8 2.7 2.8
PM3 1.6 0 - 34 3.4 5.0 -
STO-3G 0 3.7 4.7 4.7 8.6 5.0 12.5
6-31G** 0 4.8 55 5.2 9.3 10.6 5.8

because of imperfect parameterization utilized in these

procedure.

Thus, our data indicate greater conformational
rigidity of 2-methyl-1,3-dioxane molecules as com-

pared to unsubstituted 1,3-dioxane and 4.,4-dimethyl-
substituted analog [2—5], which is determined by
spatial interactions between the axial methyl group on

C? and hydrocarbon fragment of the ring.
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