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Liquid crystalline phases are states that molecules with anisotropic shapes exhibit, but
physicists explain their properties not based on molecular fine structures but based on intuitive
assumptions. The phase transition behaviors have been explained with order parameters in
phenomenological theories. Order parameters are generally accounted for by single molecular
properties in microscopic mean-field theories. In contrast, we will introduce a chemical data-
driven method to test and develop physical theories which are useful for the materials chemistry.
As examples, we tested the assumptions of the phenomenological Landau theory of liquid
crystals, and confirmed the importance of molecular flexibility in addition to the molecular
shape and intermolecular electrostatic interactions commonly accounted for in mean-field
theories of liquid crystals.
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Chemical Data from LiqCryst 5.2 Landau-de Gennes Theory
CCCCCCCCC1C=CC(=CC=1)C2C=NC(CCCCCC)=NC=2 Cr18.5B52A555is v 3 el 1
CCCCCC1C=CC(=CC=1)C2C=CC(C#N)=CC=2 Cr24N35.3is S= 3(< cos” 6 > ——1)
CCCCCCC1C=NC(=NC=1)C2C=CC(OCCCCCCCC)=CC=2 Cr35C57A64N70is .~ - .
CCCCCCCCCCOCIC=CC(=CC=1)C2C=CC(C#N)=CC=2 Cr59.5A841is Nematic order (S) explains
. . N-Iso phase transition.
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1,613 molecular descriptors ) %{rgtp‘grtance
Shape/Electric charge/Flexibility 9
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