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Abstract

® To perfrom crystallization experiments between binary Crystallization experiments of mixtures of various substituted
systems of various substituted nitrobenzoic acid derivatives nitrobenzoic acid derivatives and their isomers, were used to
ant their isomers to experimentally determine the information determine the experimental information about that the solid
about formation of solid solutions; solutions can form between those substances. Crystalline phases
o

To identify possible factors which could be used in prediction | that were obtained during the work, were characterized by
of the formation of solid solutions (SS) between chemically combination of use of X-ray powder diffraction (XRPD) and

similar molecules. thermal analysis (DSC/TG), also using the nuclear magnetic
O o resonance  spectroscopy (!H-NMR), information about
g ON clr! Structural aspects ()f n]tr()benZO]C stoichiometric ratios, of mixtures of different nitrobenzoic acid
\OH 2 \oH - - . derivatives and their isomers in crystallization products, were
acid solid solutions obtained?.
4,0 Furthermore, using quantum chemical calculations for
O,N R R ° information about structural and energetic aspects were carried
2-substituted-4- 2-substituted-5- o 30 P out to identify possible factors, which could be used in prediction
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Molecular structures of varlous_nltrobenzmc acid derivatives and their In the case of non-solvated solid solutions, it can be observed that the N OH-subst-Cl 10 35 1.2 81
All dine to vol ISﬁIflelf:St:h . q crystal lattice parameters, depending on the content of substituted HOSHUES ol -subst-CH, 1,2 7,3 -0,2 6,1
COI'I'ESPOH Ihg 1o polymorph 1 ot the respective compound were nitrobenzoic acid derivative, form a monotonous function, this means that Structure  Replacement AE / kJ-mol!
used as received. the Vegard’s Law is fulfilled*. o P 2C4NBA  2C5NBA  4C3NBA  5C2NBA

Original - 0,0 0,0 0,0 0,0
OH-iso-Cl 28,6 -6,7 -21,5 -16,0
CH;-iso-Cl -0,4 -1,3 -1,5 -0,4

Cl-subst-OH 1,7 -0,5 -0,9 -1,3

Cl-subst-CH, 0,4 -0,6 -1,2 -1,3

AE / kJ-mol?

2CH.4NBA 2CH,5NBA 4CH,.,3NBA 5CH.2NBA

Original - 0,0 0,0 0,0 0,0
Cl-iso-CH4 4,7 8,7 4,5 23,8
OH-iso-CH4 10,4 -4,4 -12,8 -25,2

CH;-subst-Cl 0,2 2,8 2,3 9,1

CH,-subst-OH 0,2 0,2 1,0 2,9

* - AE < 0 (colored in bold), it is likely that the two compounds will
crystallize separately and will form solid solutions with each other in the
given combination®.
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Energetic aspects of nitrobenzoic acid solid solutions

By graphically interpreting the results, it can be clearly seen in which cases the isostructural and/or replaced structure is more energetically advantageous

compared to the original structure (the frame is covered in black)?®.
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Solid solution formation can be confirmed by means of melting phase
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OH-iso-Cl i 180 170 20 150 140 30 12 diagram. It precisely demonstrate that the various substituted nitrobenzoic
CHo-is0-OH  Cl-is0-OH 4C3NBA < Ohiso.CH. | [SOMZNEA sczned] o 10,0 acid derivatives and their isomers form solid solutions between each other,
CH,-iso-Cl OH-subst-CH, 4 * OH-iso-Cl -20,0 for example, when solid solution forms in the whole range of substance
Cl-subst-OH 40H3NBA |-50,0 o Cl-subst-OH CH,-iso0-Cl 1300 ratios (a) and at both sides - limited substance ratios (b)’.
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The preparation of the solid solutions of various nitrobenzoic acid derivatives and their isomers was based on & a0 o -7 .o
crystallization from solvent (in this case from ethanol), in different proportions (%), from 100-x to X, where 0 < x < E -7 e
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Graphically depicting the melting of the crystallization products (onset temperature) depending on the weight

20H4NBA, ., . : . o . . . :

2CH 4NB1A00 fraction of the substituted nitrobenzoic acid derivative, as well as including the maximum temperature (peak
_________________ R R I : : . P

5CENE Am:: temperature) a two-component phase diagram is formed (T, — solidus and T,,,, - liquidus).
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