FA4-MS28 Applications of molecular crystals simulations

After equilibration the obtained structures are analyzed by
clustering [2, 4]. It allows us to visualize the relationship
between the idealized crystal structures and the obtained
crystal structures in a classification tree. In dependence of the
conditions we observe structural changes in the different
polymorphs in accordance with the experimental phase
diagram. At high pressure we find the structures VII and VIII
stable, at low pressure ice 1.
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Local structures and energies are calculated for the
interactions of atmospherically relevant volatile organic
compounds (isoprene, methacrolein, methylbutenol, perillyl
alcohol) with ice I, by force-field methods.
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Ice 1, is the stable ice polymorph at atmospheric conditions.™
When ice (snow/hail/graupel) begins to form in the
troposphere, volatile organic compounds will be adsorbed at
the surface or incorporated into the crystals.

For all compounds, the interactions were calculated for an
adsorption at the (0001) surface of ice as well as for an
absorption into the ice bulk as point defect. For methacrolein
the interaction with a small-angle grain boundary as a 2D-
lattice defect was also considered. For all calculations a
modified Dreiding force field was used.”

Results:?!

For all investigated compounds the adsorption on the (0001)
surface is energetically preferred (enthalpies between —15 and
=56 kJ mol ). The adsorption of isoprene at the ice surface is
based on van der Waals interactions only. The methacrolein
molecule forms two hydrogen bonds with water molecules of
the ice surface. The alcohols could either be adsorbed on top
of the surface, or, with similar adsorption enthalpies, be
incorporated into the surface (replacing one water molecule).
In all cases the alcohols form three hydrogen bonds between
the OH-group and the water molecules of the ice surface.

The absorption into the ice crystal is energetically
unfavourable for all compounds. The fraction of absorbed
molecules is calculated with Boltzmann statistic. All
molecules are mainly adsorbed on the surface. Only
methylbutenol is also incorporated into the ice crystals in
significant amounts.
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Schiff bases can be classified by their photochromic and
thermochromic properties [Cohen et al., 1964]. In general,
Schiff bases based on salicylic alehyde display two possible
tautomeric forms, the iminomethyl-phenol (OH) and the
aminomethylene-cyclohexa-2,4-dienone (NH) forms.
Depending on the tautomers, two types of intramolecular
hydrogen bonds are observed in Schiff bases: O—H--N in the
former and N—H--O in the latter tautomer. Another form of
the Schiff base compounds is also regarded to be zwitterionic
showing an ionic intramolecular hydrogen bond (N'—H--0O")
and this form is rarely seen in the solid state. The NH form of
Schiff bases in the solid state can be regarded as a resonance
hybrid of two canonical structures, the aminomethylene-
cyclohexa-2,4-dienone and the zwitterionic form [Ogawa, et
al.,2003].

The crystal and molecular structure of the title compound,
C,H17NOy, has been synthesized and x-ray single-crystal
structure determination has been performed. The title
molecule exists in a zwitterionic form with a strong
intramolecularN'—H--O" hydrogen bond between the NH"
and the phenolate O". In the crystal structure, molecules are
linked together by intermolecular C—H:--O and O—H:-O
interactions

Geometric optimizition based on x-ray diffraction technique
and quantum mechanical calculations were performed. The
calculated geometric parameters were compared to the
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