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Preferences of Chirality and Polarity in Triglycine sulfate Crystals
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Chirality is a property that real images are non-superimposable on their mirror images. The importance of chirality has commonly been
known through drug incidents of thalidomide all over the world 1 1, 2 2. Chirality exists not only molecules, crystals, membranes and other
objects in nature. Crystal chirality is derived from not only molecular chirality but also helical arrangement of molecules in crystals. In
the latter case, even if achiral molecules are put in a right-handed or a left-handed helical arrangement in crystals, the crystals occur
chirality. It has already been known that the same amount of left-handed and right-handed crystals are obtained when chiral crystals
composed of achiral molecules are grown 3 3. Among crystals composed of achiral molecules, about 8% of them are chiral crystals, so
it is very important to grow chiral crystals that have particular chirality. However, it is extremely difficult to grow only right-handed or
left-handed crystals from achiral molecules. In this study, we succeeded in growing right-handed or left-handed crystals from achiral
molecules.

We have focused on Triglycine sulfate (TGS) crystals composed of glycine and sulfuric acid (Figure 1(a)). We found that TGS with
particular chirality has grown by doping with L-, or D-alanine (Figure 1(b)). L-alanine-doped TGS (LATGS) crystals showed left-
handedness, while D-alanine-doped TGS (DATGS) crystals showed right-handedness (Figure 2). This is an extremely interesting
phenomenon. We discuss that this phenomenon is derived from polarity because TGS is ferroelectricity. The relationship between
chirality and polarity helps the elucidation of the explicit mechanism of preferred chirality of TGS crystal by alanine.
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Figure 1. Molecular structure. (a) TGS. TGS is composed of achiral molecules, glycine and sulfuric acid. (b) Alanine.
Molecular structure of Alanine is similar to that of glycine.

Figure 2. Chiral preference in TGS crystal by alanine.
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