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Abstract

Aromatic carboxylic acid salts with (2-hydroxyethyl)Jammonium derivative cations (monoethanolamine,
diethanolamine, N-methyldiethanolamine and triethanolamine) were synthesized and characterized. The
parent acid functional group electronic feature and spatial surrounding effects on stability and physical
properties were shown. As in the case of aliphatic carboxylic acids tris(2-hydroxyethyl)ammonium cations
were found to selectively exist in endo or exo-conformations (so-called protatranic and quasiprotatranic ones,
respectively).

Formerly accepted characteristic empirical criterion for aliphatic tris(2-hydroxyethyl)ammonium salts
(dissociation constant logarithm difference) was declared invalid for acid salt synthesis possibility prediction
in aromatic carboxylic acids derivatives, since all fulfilled the criterion phtalic acids were found to form
exceptionally normal salts during our research treats.

As opposed to electron acceptor functional group-containing acid derivatives (nitrogroup, carboxyl)
some functional group introduction (halogen, hydroxyl or aminogroup) to the anion structure was described to
decrease melting points and phase transition to liquid or amorphous states.

Cationic structure complication from monoethanol to di- and triethanolamines is accompanied by
systemless compound thermal stability changes, i.e. transition to more sterically developed cations may
possibly induce either increasing or decreasing product melting point. Since that, such pattern of change
indicates on the key role of electrostatic and steric anion and cation properties combination in each case and
low impact of quantitative carbon skeleton atomic changes. Opposed to aliphatic triethanolamine salts the
greater number of crystallographic parameter variations were described. The existence of monoclinic,
orthorhombic and hexagonal crystal families, Pbca, P2;/n, P1, C2/c space group causes was discovered. Such
behavior is presumably caused by significant anion functional group affecting compared to chain length
increase in aliphatic triethanolamine salts.

References

[1] D.L. Cooper et al. Int. J. Pharm. 2015. Vol.490. P.55-64.

LLH.R. Tomi et al. Arab. J. Chem. 2014. Vol.7. No.5. P.687-694.

C.F. Stratton et al. ACS Chem. Biol. 2015. Vol.10. No.10. P.2182-2186.

X. Chen et al. 2011 5" International Conference on Bioinformatics and Biomedical Engineering. 2011.
P.1-4.

H.-M. Zhao et al. Environ. Pollut. 2016. Vol.208. P.840-849.

Q. Lin et al. Environ. Pollut. 2017. Vo0l.220. P.421-430.

V.A. Isaichev. Grain Economy. 2003. No.7. P.35-38. (russian)

J.R. Widhalm et al. Mol. Plant. 2015. Vol.8. No.1. P.83-97.

2
[3
[4

—

[5
[6
[7
(8

[y T iy |

Kazan. The Republic of Tatarstan. Russia. © Butlerov Communications. 2017. Vol.52. No.11. 1



Full Paper I.A. Dain, S.V. Loginov, V.B. Rybakov, E.N. Ofitserov, A.V. Lebedev, and P.A. Storozhenko
[9] A.N. Mirskova et al. Chem. Int. Sustainable Development. 2016. T.24. No.6. P.713-729. (russian)
[10] I.A. Kuznetsov et al. Modern Problems. 2015. Vol.1. No.1. P.13-22. (russian)

[11]

S.V. Loginov, D.A. Gordeev, I.A. Dain, and E.N. Ofitserov. Amorphous opal-cristobalite silica as
renewable stuff for organosilicon and silicate synthesis. Pat 4. Synthesis and structural characteristics of
tris(2-hydroxyethyl)ammonium maleate. Butlerov Communications. 2015. Vol.43. No.9. P.66-78. DOLI:
10.37952/ROI-jbc-01/15-43-9-66

S.V. Loginov et al. Chemical Industry Today. 2016. No.1. P.27-32. (russian)

S. Adamovich et al. Journal of General Chemistry. 2010. Vol.80. No.10. P.1661-1662. (russian)

M.G. Sokolova et al. JMTM. 2010. Vol.21. No.8. P.956-970.

J. Pernak et al. Chemik. 2016. Vol.70. No.9. P.471-480.

H. Wang et al. Chem. Soc. Rev. 2012. Vol.41. No.4. P.1519-1537.

I. Iliuta et al. Chem. Eng. J. 2014. Vol. 240. P.16-23.

P. Luis. Desalination. 2016. Vol.380. P.93-99.

R. Kordala-Markiewicz et al. Tetrahedron. 2014. Vol.70. P.4784-4789.

Igor A. Dain, Sergey V. Loginov, Victor B. Rybakov, Evgeny N. Ofitserov, Evgeny A. Kulikov, Pavel
A. Storozhenko. Synthesis, structure, properties and agrochemical use of new potentially biologically
active derivatives of triethanolamine. Part 1. Tris(2-hydroxyethyl)ammonium salt synthesis in aliphatic
dicarboxylic acids. Butlerov Communications. 2017. Vol.50. No.6. P.1-12. DOI: 10.37952/ROI-jbc-
01/17-50-6-1

Stoe & Cie, X-AREA: Program for the Acquisition and Analysis of Data. Stoe & Cie GmbH,
Darmatadt, Germany. 2014.

L.J. Farrugia. J. Appl. Cryst. 2012. Vol.45. P.849-854.

G.M. Sheldrick. Acta Cryst. 2015. Vol.C71. P.3-8.

S.G. de Avila et al. Int. J. Greenhouse Gas Control. 2015. Vol.42. P.666-671.

Y.M. Chumakov et al. Cent. Eur.J. Chem. 2006. Vol.4. No.3. P.458-475.

M. Crisan et al. Cryst.Growth Des. 2013. Vol.13. No.1. P.143-154.

D. Mootz et al. Acta Cryst. 1989. Vol.C45. P.754-757.

http://butlerov.com/ © Butlerov Communications. 2017. Vol.52. No.11. P.1-12.




