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There are three “true” co-crystals of glycine with
carboxylic acids (with no proton transfer from acidic
component to basic one) reported up to now: those with
glutaric (GG), DL-tartaric (GT) and phthalic (GP) acids.
The co-crystal of glycine with glutaric acid was obtained
in two research groups independently [1, 2]. The
behaviour of this co-crystal at low temperature and high
pressure was investigated in our laboratory previously
and first order phase transition was discovered [3, 4].

The present study was focused on the effect of
variations in temperature and pressure on two other
co-crystals of glycine - with DL-tartaric and phthalic
acids. Both co-crystals were stable on cooling down up to
100 K. The changes of unit cell parameters and in the
geometry of the hydrogen bonds were followed. No phase
transitions were detected, in contrast to GG co-crystal.

The effect of pressure on selected co-crystals was much
more significant. The two molecular co-crystals
underwent reversible phase transformations at quite low
pressures. The phase transitions were accompanied by
fracture (Fig. 1). Despite this, the crystal structure of the
high-pressure phase of GT co-crystal could be solved by
single crystal X-ray diffraction. The changes in the
structure as compared with the low-pressure phase were
analysed in terms of molecular conformations and
hydrogen bonded motifs. However, it was impossible to
solve the structure of GP co-crystal after the
high-pressure phase transition, due to a complete fracture
of the single crystal, although Raman spectra could be
measured for the new phase. The crystal structures of
high-pressure phases of glycine co-crystals were
compared with each other. The features of structural
rearrangement and changes in hydrogen bond network
were analysed using X-ray diffraction and spectroscopic
data.
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Figure 1. The destruction of glycine co-crystals under high

pressure. I — glycine-DL-tartaric acid co-crystal, II -
glycine-phthalic acid co-crystal. LP — low-pressure phase, HP -
high-pressure phase
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