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Solvent effect has been investigated on relative stability of the dimethoxymethane (DMM)
conformers formed by rotation about the central C—O bonds. Potential energy of the isolated
molecule in the whole conformation space determined by torsion angles (¢, ¢,) has been cal-
culated by the PCILO semiempirical quantum-chemical method. For determination of potential
energy of DMM in solvent environment the procedure by Sinanoglu has been used in which the
solvation energy is divided into electrostatic, dispersion and cavity terms. The calculation predicts
that DMM in CCl, solution as well as in vapour phase exists almost exclusively in its most
stable (sc, sc) conformation with slight population of the (ap, s¢) conformations. On the contrary,
in aqueous solution an almost exclusive occurrence of the (ap, ap) conformation can be expected.
The predicted abundances of the DMM conformers agree well with the available experimental
data for DMM and similar molecules. Also the role of environmental factors on the anomeric
(gauche) effect has been analyzed which makes itself felt in preference for sc to ap conformations
in a number of polar molecules. It has been shown that the original intramolecular preference
for the sc conformation can be compensated by intermolecular solute-solvent interactions, and the
anomeric effect can disappear with increasing solvent polarity. The calculated solvation cnergies
have been used for estimation of dilution enthalpies of DMM, too.

Recently various quantum-mechanical as well as classic molecular-mechanical method were
successfully used for problems of theoretical prediction of stable conformations of isolated mole-
cules i.e. in vacuum or in gas phase. Application of these methods to chemical and biochemical
problems, however, necessitates their modification expressing explicitly the effect of environ-
ment on potential energy of the molecule. Recently several general procedures were developed
enabling calculation of the intermolecular interactions between the solute molecule and its
environment. The recently published conference proceedings’ give a survey of almost all methods
in this field along with their applications in theoretical conformational analysis. From methodo-
logical viewpoint most approachss to description of effects of medium on physical properties
of molecules can be classified according to two diametrically opposed procedures. The first “super-
molecular” approach respects the molecular structure of solvent, and the calculation concerns
the system solute + solvent molecules. The second “‘continuous’ approach considers the solvent
as a continuum which can be characterized by its macroscopical properties. Each of the two
general approaches (supermolecular and continuous) involves a number of various concrete
calculation procedures differing in complexity and sophistication, efforts being obvious to join
the both extreme approachss in description of the environmental effects.
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Generally solvent effect on conformational stability and other physical properties
of molecules is the greater the more polar they are. Whereas with e.g. saturated
hydrocarbons the solvent effect on the conformation energies is relatively small,
introduction of heteroatoms of the type of oxygen into the molecule results in a more
marked solvent effect. On the contrary, some polar molecules containing two close
polar bonds or an atom with lone electron pair close to a polar bond exhibit a parti-
cular stereochemical behaviour resulting in stabilization of the staggered gauche
(synclinal) conformation as compared with the trans (antiperiplanar) conformation
(gauche effect?, anomeric effect®). There are several interpretations of this behaviour
in literature*~® which are mostly based on quantum-chemical calculations of model
substances containing two polar substituents X, Y at the central —CH,— group,
the X, Y being most frequently F, OH, OCHj;, CI. In our previous works we studied
the nature of the anomeric effect in an isolated molecule of dimethoxymethane
(DMM) — a model of acetal group®~'°. The present communication deals with
a theoretical study of conformational stability of DMM dissolved in solvents of vari-
ous polarity. The obtained torsion potentials and maps of conformational energies
of DMM in CCl, and in H,O provide information about dependence of the anomeric
effect on solvent.

RESULTS AND DISCUSSION

Model and Calculation Method

We examined the dependence ol potential energy of DMM (CH;—O—CH,—0O—
—CH,) on rotation about the two central C—O bonds characterized by the dihedral
angles ¢, and ¢,. We presumed rigid geometry of the molecule with the parameters
determined experimentally (sec the geometry B in our previous communication®).
The torsion angles ¢, and ¢, are defined as 180° and +60° for the trans (antiperi-
planar, ap) and the gauche (synclinal, sc) positions, respectively. The hydrogen atoms
in the methyl groups were fixed in the sc stable position. For determination of the
conformational energy maps of the isolated molecule E;.,; (¢,, @,) the semiempirical
quantum-chemical method PCILO in original parametrization'' was used. The
PCILO method was not among the methods originally tested® for calculation of the
isolated DMM molecule, it provides, however, for this molecule, results only slightly
different from those of CNDO/2.

For evaluation of influence of medium on the conformational structure of DMM
we used the continuous model of the environmental effects in the form given by Sina-
noglu'Z. In the this approach it is presumed that the energy E of a solute in a solvent
can be expressed as a sum of the intramolecular contribution (i.e. Ejq,,) and the solute—
-solvent interaction term (E,,,):

E = E; + Eg\. - (1)
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The second term (Em,\‘) can be expressed as a sum of several terms:
Egn = Ecl + Edi; + Ecpe - (2)

In this equation the first two terms represent the contribution of electrostatic and
dispersion interactions of solute—solvent type to the solvation free energy. The last
term in Eq. (2) represents the free encrgy of formation of a cavity in the solvent of such
a size that it could contain a solute molecule. For explicit expression of the indi-
vidual contributions in Eq. (2) various procedures are used, however, generally
this method was used successfully for prediction of conformations of solutes of
various types'®”'%. The following calculations of solvation energy of DMM are
restricted to only two solvents, CCl, and H,0. which should represent extreme
situations in magnitude of solute—solvent interactions for DMM. The individual terms
of Eq. (2) were expressed as it follows:

Calculation of E,;; the electrostatic energy of solute with polarizable continuum
(solvent) was estimated on the basis of the Onsager theory of reaction field. In con-
trast to the previous approaches'? !5 we did not restrict the calculation to only the
dipolar term in the multipole expansion, but we took into account also the inter-
action of the solute quadrupole with the environment according to the procedure
developed by Abraham'®:!”. The electrostatic contribution to the solvation enecrgy
(kJ/mol) in a medium characterized by the relative permittivity ¢ is given by Eq. (3)

E. = —6025u2 x(I — 2ax)"'a™> = 90-37hx(5 — x)"'a”?, 3)

where jcis the permanent dipole moment of the solute, h is a function of the individua
components of the solute molecular quadrupole, x = (¢ — 1)/(2¢ + 1), a is radius
of the spherical cavity, « is determined by the relation a = (n*> — 1)/(n* + 2) where
n is the refractive index of the solute (n = 1-358 for DMM)'8. The effective radius
of the cavity was determined on the basis of molecular volume (V) of DMM
from the relation a = (3V[4n)"/®. The molecular volume was calculated from the
geometrical data (Cartesian coordinates of the extreme atoms plus 0-2 nm to each side)
with the presumption that, the molecular volume of the solute can be approximated
by a rectangular solid'3. The origin of coordinates was located in the centre of
gravity of DMM, and the coordinate system was oriented along the main axes
of the tensor of the moment of inertia. The dipole moment and the components
of the quadrupole moment of DMM were obtained on the basis of the charge
distribution calculated by the PCILO method. The dipole moment in this method is
determined as a sum of the moment due to pure charges and that due to contributions
of the atomic hybridization dipoles'®''!. In the calculation of the quadrupole
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term net charges at the atoms only were used, and the components of the quadrupole
moment were expressed in the same coordinate system as that used for calculation of
the DMM volume. The values of relative dielectric permittivity ¢ = 2:24 and 77-0
were used for CCl, and H,O, respectively.

Calculation of Egjs,. Out of all the terms in Eq. (2) the least reliable is the deter-
mination of the solute—solvent dispersion interactions in spite of the fact that there
are several calculation procedures. We used the original procedure by Sinanoglu'?
which is based on determination of the effective interaction potential for the mole-
cules of the solute surrounded by the solvent molecules. If, in a simplified form,
we consider the integration over only the first discrete solvation layer and further
only the continuous solvent model, then the dispersion term Egj, is given by Eq. (4)
(refs'2:'?):

Euip = = —f(¢0 1) AD,DB, . )

The Van der Waals dispersion interactions are given, according to this procedure,
as a product of several functions whose values depend on molecular parameters
of both the solvent and solute, ionization potential, I, polarizability, ‘“core size™
with the molecular parameters o, [, ¢ and molecular volume V. A more detailed form
of the individual functions of the right-hand side of Eq. (4) is described in original
papers by Sinanoglu (see references cited in ref.'?), and the variant used by us is
given especially in the recent application of this theory to chromatography’®. Values
of the parameters are given in ref.'® for the both solvents. For the “core size” para-.
meters of the two solvents, CCl, and H,O, the following respective values were
used: o 3-13 and 246, Iy 2:37 and 0-49, oy 6-18 . 1073 and 3-33. 1073, The acentric
factor w was considered zero, and the other values were taken from the standard
tables?°.

Calculation of E,,: The energy needed for formation of spherical cavity with the
radius a was determined from the molecular volume and from macroscopic physico-
-chemical properties of the solvents viz. surface tension, y,, thermal volume expansion
coefficient A, and thermal coefficient of surface tension dln y,/dIn T. The analytical
form used for calculation of E,,, was given by Beveridge and coworkers!3. Using
kJ/mol it is given in Eq. (5):

cav

Eq = 2913 10723,V Pk,(V,[V) (1 — 810 3,Jd In T) — (23) A,T) . (5)
For CCl, and H,O we used respectively: y, (mN/m) 2611 and 71-66; dIn y,[dIn T

—1:379 and —0-657; A, (in K™'.1073) 1-22 and 2:57; coefficient ky(V,/V) 0:629
and 1-272.
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Maps of Conformational Energies

The conformational energy map obtained by the PCILO method lor the isolated
DMM molecule is very similar to the published CNDO/2 map'®?!, and, therefore,
it is not given here. The both methods CNDO/2 and PCILO predict the (sc, sc)
(60°, 60°) conformation to be the most stable with the DMM methyl groups oriented
at the opposite sides of the O—CH,— O plane. The further four conformations of the
type (ap, sc) (180°, 50°) are less stable by 4:96 kJ/mol. and the last minimum at the
energy hypersurface. the (ap, ap) conformation, lies 10-88 kJ/mol above the abso-
lute minimum. Just in the (ap, ap) conformation region the conformation map
of DMM obtained by the PCILO method deviates partially from that obtained by the
CNDOJ2 method which predicts a higher encrgy of the (ap.ap) conformation
(1578 kJ/mol)'®. Qualitative correctness of the description is confirmed not only
by the scarcely available results for DMM but also by theorctical conformational
analysis with the ab initio method using various bases?2+23:

The map of the conformational energies calculated for CCl, is given in Fig. I.
Its overall shape is not much different from that obtained for the isolated molecule.
Two symmetrical regions of (sc, s¢) conformations represent an energy minimum.
Four minima of the type (ap, sc) are less marked in CCl, than in the isolated mole-
cule and are shifted to the regions (50°, 160°), (310°, 200°) (and to the positions
symmetrical therewith) with the energy 2:97 kJ[mol above the absolute minimum.
The ideal (ap, ap) conformation in CCl, does not represent a local minimum, but
it lies in four symmetrical points characterized by the angles (160°, 170°) with the
energy higher than the absolute minimum by 10-47 kJ/mol.

An entirely different situation is found with H,O as solvent (Fig. 2). Here the
absolute minimum is shifted to the conformation (ap. ap), (180°, 180°) which lies
in a deep potential well at the hypersurface. Further local minima of the (sc, sc)
type lie at (70°, 70°) and (290°, 290°) higher by 10-55 kJ/mol, and four minima of the
(ap, sc) type are placed 14-30 kJ[mol above the absolute minimum at this hyper-
surface.

Analysis of Individual Energy Terms of Solvation Energy

It is interesting to examine how the individual terms of Eq. (2) affect the solvation
energy in the both solvents and, especially, to find which contribution is decisive
for the stability order change of the (ap, ap) and (sc, sc) conformations when going
from the isolated molecule to water solution. Values of the individual energy terms
for the conformations (ap, ap), (ap, sc) and (sc, sc) are given in Table I for the both
solvents.

The term E,,,: Stabilization of a solute with permanent dipole moment in a polar
solvent represents the most simple and {requent correction for the presence of solvent,
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the usual procedure starting from the equations for the reaction field of a point
dipole surrounded by continuous medium. This approach was also used by Bonnet
and coworkers®! in conformational studies of DMM in vapour and liquid phases.
Reinterpretation of the original results of Kubo and coworkers?* for DMM in gas
phase (from which it followed that the (sc, sc) conformation is the most stable, the
(ap, s¢) and (ap, ap) conformations being less stable by 7-12 and 14-24 kJ{mol,
respectively) was carried out by the mentioned authors?'. They found that the free
energy differences between the given conformations in gas phase should be 8-08 and
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18-48 kJ/mol. if the value 22 is used for the infinite polarizability of DMM. Analyzing
the experimental results for liquid phase these authors®! found that the solvation
enthalpies of the (ap, sc) and (ap. ap) conformations compared to (sc, s¢) are —2:76
and — 674, respectively. for the liquid DMM (e = 2:6) and —222 and —548,
respectively, for the | : 1 mixture DMM-n-heptane (in kJ/mol).

The electrostatic stabilization of the both DMM conformations given in ref.?!
is somewhat lower than that calculated by us for the solvent of similar polarity, CCl,
(Table 1). This difference can be explained by our approach considering not only
the interaction of the point dipole located in the spherical cavity with its environment
but also similar interaction of the quadrupole according to the procedure developed
by Abraham'® in detail. The used way of calculation of E,, provides reasonable
values of stabilization of the solute (several kJ/mol), the stabilization of the con-
formation with greater dipole moment increasing with the solvent polarity, which is
documented also by the values in Table 1. The (ap, ap) conformation having the
greatest dipole moment p = 10-90.1072° mC (3:27 D) is destabilized by 10-90
kJ/mol with respect to the (sc. sc) conformation with p = 0-47.107° mC (0-14 D)
(isolated molecules). If the contribution of E, in CCly is taken into account, this
destabilization is only 4-18 kJ/mol, and in water the order is reversed, (ap, ap) being
more stable by 5:72 kJ[mol. In spite of the overall success of the E,, calculation
method this procedure involves a number of simplifications. Thus e.g. spherical
shape of the cavity is presumed in accord with the original Onsager theory'?:'S,
although eliptical cavity would better fit the shape of the molecule frequently. Another
problem is in localization of the cavity centre where location of both dipole and
quadrupole is assumed. As the quadrupole moment value depends on choice of the
coordinate system, the solvation energy depends on it, too. From this viewpoint
it is advantageous to carry out the calculation within a fixed coordinate system whose
centre is not changed on rotation and orientation of axes. On the contrary this can
result in a situation in which the quadrupole can fall out of the cavity centre.

The E,,, term: The calculation of the energy needed for formation of the cavity
in the solvent according to the method'® used represents a mixed procedure which
makes use of knowledge of the solute volume V determined on the microscopic Jevel
as well as the macroscopic quantities y, and temperature coefficients of y, and V.
As y. and the temperature coefficients of y, and V are considered conformation-inde-
pendent and affecting only the absolute value of the term E_,,, the conformation
dependence of E.,, is determined exclusively by changes in the molecular volume
with conformation. The E_,, term has different significance in determination of the
overall character of the map and the energy of the local minima at the conformational
energy map of the two solvents. Whereas for CCl, the conformational dependence
of cavity term does not assume such values which would markedly influence position
of the absolute minimum (Table I), the situation is reversed for H,O. In the latter
case (due also to great absolute value of y,) the E,, term contributes substantially
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to stabilization of the (ap, ap) conformation as compared with (s, sc) or (ap, sc).
From Table I it follows that rotation of the methyl group from the ap position to sc
results, in the case of the (ap, ap) conformer, in an increase of the E,, value by 21
kJ[mol. It is supposed that this great conformational change of E,, can be due also
to the approximation in calculation of the molecular volume. This conclusion seems
to be confirmed also by the E,,, change during rotation of the second methyl group
to sc position which causes a change of only about 2 kJ/mol.

The Egy,, term: The conformational dependence of Ey;q, is determined as a complex
function of molecular volume. The stabilizing contribution of the dispersion inter-
actions is greater in the case of CCl, than that of H,O. In the both solvents this
contribution leads to destabilization of the (ap, ap) conformation and, hence, acts
against the effects of E,\  and E,,. In the case of CCl, this term is probably respon-
sible for folding of the conformational energy map as compared with that of the
isolated molecule, it does not, however, cause any shift of the absolute minimum.

Although it is generally presumed that the dispersion interactions make significant
contribution to the solvation energy value, there exists no unambiguous procedure
for their calculation in the casc of more complex molecules. With respect to the
approximations connected with the calculation of this term and that of the conforma-
tional dependence of the molecular volume we used a simplified version of the treat-

TaBre [

Conformational Energy of Isolated DMM Molecule and Solvation Energies in CCly and in H,0
(in kJ/mol)

ccl, H,0
Parameter —
sc, s¢ sc, ap ap, ap sc, sc sc, ap ap, ap

AE " 00 496 1090 00 4:96 10-90
E, s — 184 — 367 — 856 — 423 — 885 —20-85
E.\\ 2788 28-04 2314 118-16 120-15 99-14
Egis —88:07 —88-41 —77-35 —74:28 —74:56 — 6549
Eo1y —62:03 —64:24 —62:77 39-65 3674 12-80

AE,° 00 2:75 10-16 00 2:05 —15:95
Feav” 0-32638 0-32732 0-29733

“The values related to the (sc, sc) position, AE i, (sc, s¢) = —169 557-98 kJ/mol; b the cavity

radius in nm.
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ment in which only the interaction ol the solute with the first layer of the solvent
were considered.

On the whole, detailed analysis of the individual terms of the solvation encrgy
shows that a relatively reliable and accurate calculation of the E_, term is combined
with less satisfactory estimates of the terms E,, and E;,,. although it is doubtless
that these terms cannot be neglected. and the solvent cflects cannot be simplified
and restricted to only electrostatic interactions. Correctness of the both latter terms
depznds critically on the calculation method for the molecular volume and its con-
formational dependence. The highest possible correctness in determination of these
quantities is one of the limiting steps in successful prediction of conformational
dependences of the environmental eflects.

Comparison with Experiment

1f the calculated values of the conformational energics are uscd as the basis for the
assessment of abundances of the individual conformers, then it can be concluded
that DMM in vapour phase is present exclusively in (sc, s¢) conformation, which
was found by Kubo and coworkers** and confirmed later both experimentally and
theoretically. In CCl, and other non-polar solvents DMM should also exist predomi-
nantly in the same conformation (sc, sc) with possible admixture of the (ap, sc)
conformers. This conclusion is confirmed also by experimental values of dipole
moments. The latter increase slightly with increasing polarity of the solvent, which
would suggest increasing abundance of the conformer having greater dipole moment
in the equilibrium mixture, although the increase of the induced dipole moment
is obviously also contributing. The dipole moment of DMM measured in vapour
phase and in n-hexane is 2:23 . 107*° mC (0-67 D) (ref.**) in CCl, (2:46.107°° mC
(074 D) (ref.'8-2%), in benzene 3:30.107°° mC (0-99 D) ref.?***¢). We have not
found any experimental data in literature concerning conformation equilibria
of DMM in more polar solvents and in water. The efforts to use the Raman spectro-
scopy for obtaining such information showed that the method could not differentiate
the individual conformers in the case of pure liguid DMM or its solution in CCl,
(ref.”). The calculations predict unambiguously that in aqueous DMM solutions
abundance of the (ap, ap) conformer should be considerably greater than in non-polar
solvents. However, we believe that the calculated stabilization of the (ap, ap) struc-
ture can be somewhat exaggerated with respect to the problems encountered in de-
termination of the term E_,. Arguments for the qualitatively correct prediction
of stabilization of the (ap, ap) structure in polar solutions can also be found in studies
of conformational structure of cyclic analogues of DMM. Experimental measure-
ments of 2-methoxytetrahydropyrane and cognate molecules containing an acetal
segment showed®28+2° that axial position of the methoxy group, which corresponds
to the (sc, sc) conformation of DMM, represents the most stable position in non-polar
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solvents. With gradual increase in the solvent polarity this position is destabilized,
and abundance of the equatorial position is increased corresponding to the (ap, sc)
and (ap, ap) conformations of the acetal segment in DMM.

Solvent Effect on Anomeric Effect

DMM is a typical example of a molecule containing two polar rotors bound to
a common centre. Such molecules are found to be more stable in the sc conformation
than in the ap. This phenomenon is called (due to its origin in stereochemistry of sac-
charides) anomeric eflect?> or gauche cflect®. The results found for DMM show
that it can depend on the environment whether or not a molecule will exhibit the
anomeric effect. Whereas DMM in gas phase or in non-polar solvents exhibits
the anomeric effect, the (sc', sc) conformation being the most stable, in polar solvents
the preference of the sc position is lost, and the anomeric effect disappears. This
fact is caused by the conformational dependence of the solvation energy according
to Eq. (2), which, in polar solvents, compensates or even overbalances the intra-
molecular interactions causing the anomeric effect in the isolated molecule.

We showed before that the stabilization of the sc conformation in the anomeric
effect is generally due to mutual subtle equilibrium between electrostatic and de-
localization interactions in the molecule®®. Calculation of the conformational depen-
dences of delocalization® and electrostatic'® interactions of lone electron pairs at the
oxygen atoms in DMM led to a conclusion that in the case of the acetal segment
the anomeric effect in an isolated molecule is due to intramolecular electrostatic.
interactions. In principle, solvent in the environment can affect the both mentioned
types of interactions and, hence, contributes as a further important factor deter-
mining their equilibrium. Thus ¢.g. a polar solvent can stabilize the orbitals of the
lone electron pairs at oxygen and, hence, change the conformational dependences
of their interactions. On the other hand, the polar dielectric can diminish mutual
electrostatic interactions of the dipoles of bonds and lone pairs inside the molecule.
These two ideas represent the two antagonistic concepts used for qualitative inter-
pretation of solvent effect*?® depending on whether the authors stressed the de-
localization or the electrostatic nature of the anomeric effect. Within the framework
of the continuous model of solvent effect used in the present communication the
influence of solvent on the anomeric effect is expressed quantitatively by the con-
formational dependence of the solvation energy of the molecule according to Eq. (2).
The anomeric effect is not affected by the environment in the only case of conforma-
tion-independent solvation energy. In all the other cases the interactions with the
solvent environment modify the intramolecular preference for the sc conformation
and, hence, either diminish the anomeric effect (as in DMM) or increase it. Direction
of this action can, so far, be hardly predicted a priori from the structure of the solute
molecule, and it necessitates always the particular calculation. Investigation of the
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environmental influence on the anomeric effect is also important, because often its
value is determined on the basis of measurements in polar solutions (e.g. saccharides).
A comparison of the anomeric eflect of two different solutes. in two different solvents
does not give a relevant picture ol intrinsic preferences of the s¢ conformation in the
both molecules.

Comparison of Solvation Energies and Dissolution Heats

In calculation of the influence ol solvent on stable conformations ol molecules
relative changes of the solvation cnergies with rotation only are important. It is also
interesting to appreciate quality of the used method for calculation of absolute
values of the solvation cnergies. For this purpose the most uscful is to compare
the calculated values with the standard dissolution centhalpy at infinite dilution
AHg;,. If the difference between cnergy and cnthalpy is neglected, then for AHy;,
it follows:

AHy = AH,, + AL, + AE,), . (6)

sep
The term AH,,, represents the enthalpy for separation of the solute molecules when
the solution is formed, and it approximately equals evaporation enthalpy of the liquid
solute or sublimation enthalpy of the solid solute. The term AE,,, ., expresses the
change of the intramolecular energy of the solute transferred from gas phase to the
solution, and it is determined by the energy difference AE,,,, for the stable conforma-
tions in the both phases. This contribution is usually neglected®'*?, which can
cause considerable error in the cases of the molecules the conformation structure
of which is sensitive to the quality of solvent (e.g. DMM). The term AE,,, is defined
in analogy to Eq. (2) and expresses both the energy needed for formation of the hole
in the solvent and electrostatic and dispersion solute-solvent interactions. The latter
are always exothermic, whereas the terms AE_,, and AH,, are endothermic. If the
solute can exist in the solution in several stable conformations, the individual terms
of the right-hand side of Eq. (6) must be determined as the cnergy-weighted mean
of contributions of all stable conformations. The term AHy;, defined by Eq. (6)
gives the transfer enthalpy of the solute from pure liquid or solid to the solution
of infinite dilution AH,(I or s — S). Analogously, the last two terms of Eq. (6)
express the transfer enthalpy of the solute from gas phase to the solution of infinite
dilution AH,, (v— S). Both these transfer enthalpies can be used®'+*? also for
expressing the transfer enthalpy from one solvent to another AH (S, — S,).

The data in Table I enable calculation of AHy;, of DMM in CCl, and in water
The evaporation enthalpy of DMM is 28:88 kJ/mol at 29815 K (ref.*3). If, for
simplicity, only the (sc, sc) and (ap, ap) conformations of DMM are considered
in CCl, and H,O0, respectively, then the respective values AHy;, are —33-15 and 5258
kJ/mol. For neither solvent we could find in literature experimental values enabling
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direct comparison with the calculation. Only Guthrie** gives the value —13-30 kJ/mol
for dissolution enthalpy of DMM in 0-1 N-NaOH. The presence of NaOH prevents
reliable comparison of this value with the calculated value for H,O, but the calculation
seems to give exaggerated endothermic AH 4;, values. This fact can be due to neglect
of specific interactions ol the hydrogen bond type in the calculation of the solute-sol-
vent interactions, as in the model used water serves rather for representation of a sol-
vent with high relative permittivity. Introduction of the specific interactions should add
a substantial exothermic contribution to AHy;,. Another reason of the exaggerated
endothermic AHy;, value can be seen in overestimation of the contribution of the
term AE_,, which, in the Sinanoglu method, is calculated directly from the macro-
scopic values of surface energy without correction for the microscopic values. It can be
presumed that a more extensive comparison of the calculated and measured dissolu-
tion heats of the above-mentioned type for more types of solutes and solvents would
enable a testing of the Sinanoglu method and its possible modification for use in cal-
culation of the solvation energies and dissolution heats.

The authors are indebted to Dr Ben van der Veken, Rijksuniversitaiv Centrum Antwerpen, for the
measurements of vibration Raman spectra of DMM,
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