@' DOES ELECTROSTATICS HAVE AN IMPACT ON THE QUALITY OF MOLECULAR ORGANIC CRYSTALS?

srsllehbosceh Oluwatoyin Akerele, Catharine Esterhuysen and Delia Haynes
R S Department of Chemistry and Polymer Sciences, Stellenbosch University, Stellenbosch, South Africa
E-mall: oa@sun.ac.za

INTRODUCTION RESULTS DISCUSSION

The Importance of organic crystals in the technology advancement and 10
development of materials such as drugs, catalytic, magnetic, electronic,
and optical can not be over-emphasized owing to their unique properties.!
The formation of good-quality crystals that will be useful has been a
challenge since the discovery of X-ray diffraction. There Is a general
Impression that salt molecules give good crystals than neutral, but the only
report In the literature reveals that inorganic crystals with charge ions are
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0 »» The calculated lattice energies, Interaction energies, and strength of
© °[° °e © 9 HBD and HBA of the salts are higher than those of the co-crystals as
. shown Iin Figures 3 to 6, this means salts are more stable, their
Interactions are stronger, that is why it is difficult to break them into their
h individual molecules.
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* Co-crystals and salts gave both low and high values of mosaicity and

Average Lattice energies kcal/mol

Eint OptH in gas phase (kcal/mol)

larger, and the resultant crystallographic data are better than neutral 170 ' . _'- . e ° dRint-They were zOth fgund II_n the reglylon of excellgntlCryfstaII%grapI::c
organic crystals. 2 Here, we examined organic crystals with ionic or neutral o = Salts (binary ionic species) e T i atg (<Of'04) an goc? -qua :fy crysht_a > 9 (< 0.7), an ajo ounl n the
species and their qualities. = Ternary fonic and neutral species. O Cocryotate 90 k. ® Sarie regu?]n of not-so-good crystallographic data (> 0.04) and crystals (>0.7)
The study aimed to investigate series of co-crystals and salts of substituted _ asshownin Figures 7 to 10. | |
benzoic acid and substituted pyridine to assess the link (if any) between Figure 3: Average energy (kJ/mol) of co-crystals, salts and ternary components. Figure 4: E,, (kcal/mol) in gas phase vs ApK, s The electrostatllclz, loNnic clhara_cter and jtl’en?.th of mterlactlcf)ns Cl)f salts do
the electrostatic properties of the components and the quality of the 5 150 ngt autodmatllca y tlrans ate ;}nto 900 -(?uba gy crystlas 0 Tla (s as we
crystals obtained experimentally. Selected molecules have series of pK, B . S . 2 200 % ee o © o o . ohselrve. salt comp e;:_esh att feregl0nd0 a Cc;'yStahS as Vl;/el : : |
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values that will result in either co-crystal or salts of multi-components. < 20 = . - ° « The lattice energy, whicnh Is often used to predict the stability of crysta
o -40 s structure, does not correlate with the quality of crystals obtained
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Synthesis of co-crystals and salts via slow evaporation crystallization 3 ~140 P « °*° ¢ E2 >0 » The formation of high-quality crystals may have been driven by the
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technique. GOOH E 180 - S ° . ) s . partial ionic character in the study conducted by Etter and Baure’ but,
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/Nj __ \/c@ O Co-crystals apK, ® saits ® Co-crystals ApK, ® Salte this is certainly not the case in the organic system.
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Q/\ \ ‘_// R Figure 5: AAG of salts and co-crystals in the gas phase Figure 6:_D|ffere_nce between the E__, and E_, in co-crystals and salts against ApK,, HB < The quality of molecular organic crystals IS not necessarily associated
R \ strength is the difference between the HBD and HBA of co-crystals and salts. _ T _ _
R R Co-crystal with the lonic nature or electrostatics of salts but rather with a
Figure 1: Synthesis of 1:1 of substituted pyridine and benzoic acid to give 0-95 0-95 combination of different factors.
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o o - ¢ The findings in this study can be applied in the synthesis and design of
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Yz — ) _/C S - o 0.75 S e .. 0. 75 guality crystalline molecules, which will be useful in the development of
(/] + — \ _/N—H ------ 0 “‘\'R = 0.70 = - 0.70 new technology and materials, that will improve the global economy.
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Figure 2: Synthesis of 1:1 of substituted pyridine and benzoic acid to give Eine OPtH in solvent phase kcal/mol AAG pona -a * B gas phase kJ/mol
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Figure 7: Mosaicty vs E, of OptH in solvent phase Figure 8: Mosaicity vs free energy of interaction in gas REFERENCES
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