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® Using both experimental studies and quantum chemistry Abstract
calculations, to identify the main factors that contribute to the
formation of solid solutions between structurally similar
organic molecules, as well as to obtain crystallization products
with modulated physico-chemical properties.

Solid solutions (SS) are single multicomponent phases
for which the constituent component ratio can vary in
continuum. Along with the composition, also properties
of solid solutions are modulated. Among simple
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b — The CrystalExplorer v17.5 was used for calculation of intermolecular interaction energy between molecule pairs at the
B3LYP-D2/3-21G level
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Percentage contributions to the Hirshfeld surface area for selected close intermolecular contacts for the xanthone derivatives
¢ - Calculation of lattice energy was performed in Quantum ESPRESSO v6.3 using SCF and VC-relax solution (left). 2D fingerprint plot of -I and -Cl thioxantone showing different types of interactions involved with their respective
contributions (right).

Crystallization products with modulated physico- | |[Identification of solid solutions

T . Solid solutions have been identified and characterized using PXRD (upper) and thermal methods of analysis. Their composition limits are
Chemlcal prop ertles summarised in respective phase diagrams (bottom), in case (a) XANT,;,.,TXANT, and (b) I-TXANT,,,_,CI-TXANT.,.

Photoluminescence spectra of all crystalline phases in powder form were recorded to see how they change
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Emission spectra of crystallization products, schematically showing how the emission peaks change (color of solutions between each other, in both cases solid solutions forms in limited solubility of components.
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T Conclusions
CryStalllz atlon re Sults * The binary systems of xanthone derivatives (XANT : TXANT and TXANT-I : TXANT-CI)

have been explored showing that four different solid solutions (formed based on parent
structures of xanthone derivatives, respectively) can be formed.
Quantum chemical calculations show that xanthone derivative molecules can exist in both

Experimentally obtained crystalline phases from xanthone derivative mixture systems substituted and isostructural structures, thus the calculations confirm that the existence of
model structures is energetically possible, and the results of the calculations correlate with

The preparation of the solid solutions of xanthone derivative systems was based on crystallization from solvent
(in this case from acetonitrile), in different proportions (a;yy_,B. / %), from 100-x to x, where 0 < x < 100.

Substance ratio / %

System the experimentally obtained results.
100:0 | 95:5 | 90:10 | 85:15 | 80:20 | 75:25 | 70:30 | 65:35 | 60:40 | 50:50 | 40:60 | 30:70 | 25:75 | 20:80 | 15:85 | 10:90 | 5:95 | 0:100 2-iodothioxanthone : 2-chlorothioxanthone system the modulation of the luminescence
XANT; g, spectra is large and the luminescence colour changes significantly even for little variation in
TXANT, a o |otp) P ) B ) b b b b ) b b b b composition. This indicates that technologically relevant properties can be modulated via
-XANT solid solution formation and it can thus be done in a continuous fashion.
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