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In the study of liquid crystals, the focismainly on the study of phase transitions [1],
including the formation of a one-dimensional and-tvmensional structure. Phase transitions in
liquid crystals are primarily determined by intedewular interactions: the side in the plane and
at the ends of the molecular pairs. These interoudde interactions determine the physical
properties of liquid crystals as well as the tgbghysical and chemical processes occurring in
them.

Substituted phenylpropargyloxybenzenesO®)P[2] with the general formula X§E,0OR
(X — polar substituent, R=CECGHs) are nematic liquid crystal compounds.
According to the nature and position of substitueXt in the aryl ring of
phenoxy fragment the melting point and thermal iBtgb of these substances
change. These and other physical properties ofidiqarystals (LC) are due to
the interaction of mesogenic molecules. In turn, leodar interactions play
an important role in determining the molecular @onfations of LC.

In this paper, the computer simulation aflesular pairs of thermotropic nematic liquid
crystal (fenylpropargyloxybenzene) by quantum-cloaini method RHF/6-31G(d,p) is
considered.

The purpose of this work was to determime most characteristic behavior of molecules
surrounding a fixed molecule and an influence efititernal rotation on the energy of complex.

For stacking interactions (side) a distamicé A (to avoid the van der Waals interactiorss) i
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intermolecular distance equals to 8 A.

Variants of the antiparallel stacking oé tmolecules as the most characteristic for polar
liquid crystals were considered. One of the molesul was assumed fixed.
When stacking interactions in molecular pair on¢hefmolecules is fixed in the plane, while the
second is located along the Z axis at a distancé Af relative to the first molecule. When
interacting in the plane interacting molecules tedaalong the Y axis at a distance of 8 A with
respect to the fixed molecule. There is choseha®tigin atom being next to the center of mass
of the molecule. The X-axis is directed along @ liocated parallel to the long axis of the
molecule, the Y axis is in the plane of the molecaind the Z axis is perpendicular to the X-Y.
Next, we consider possible options for the relatipesition of a pair of molecules
fenylpropargyloxybenzenes for stacking, plane asmhinal interactions. For these types of
interactions the potential energy surface in therdimates of energy - torsion angles is
calculated.

Using the computer simulation of moleculaeractions of thermotropic PPOB, we held a
scanning the potential energy surface by two tarsiangles corresponding to
rotations of the benzene rings about the carbomexy and carbon-carbon
bonds. For the dimers the angle between the lorgs af the molecules is ~ 0, i.e.
molecules in the short-range order are strictly apgit One of two identical
molecules taken at rest, and the center of graviysition and orientation of
the second molecule were varied relative to thestfione. The moved molecule

was used as a rigid rotor model, as it is well-knowhat the intermolecular



forces have mainly an effect on the angles of im@ker rotation, almost
without changing the bond lengths and bond angles.

The quantum chemical calculations werégpered in the single-determinant Hartree-Fock
approximation using a split-valence basis 6-31Q(d,We have simulated and
studied with electron-donating, electron-withdragvin  substituents in the
para-position of aryl ring of phenoxy fragment andeference unsubstituted
PPOB. Below the potential energy surface of theediof fenylpropargyloxybenzene (X-axis

(f1)) is demonstrated.
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The calculations show a marked change in the eneafy complex at the
rotation of p, = - conjugated phenoxy fragment and a weak influerafe the
internal rotation of the phenyl ring.
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