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2-AMINOBENZOIC ACID HEXAFLUOROSILICATE AS A NEW
POTENTIAL CARIES-PREVENTIVE AGENT

V. O. Gelmboldt 2, I. O. Shyshkin ® K. R. Kobenko ?, D. S. Nechaieva °,
M. S. Fonari ¢, V. Ch. Kravtsov °
#Odesa National Medical University, Odesa, Ukraine
® Institute of Organic Chemistry NAS of Ukraine, Kyiv, Ukraine
¢ Institute of Applied Physics, Moldova State University, Chisinau, Moldova

Introduction. Dental caries remains one of the important, socially significant
health problems in most countries of the world [1] and therefore the search for new
effective and safe anti-caries drugs is an urgent task of modern pharmacy. Fluoride
drugs occupy a key position in existing caries treatment and prevention schemes. In
the last decade, ammonium hexafluorosilicates (AHFS) have been actively studied as
promising anti-caries agents [2, 3] and compounds with high caries-preventive
effectiveness have been identified among them. The present report discusses the
results of the synthesis, structure determination, and some physicochemical
characteristics of 2-aminobenzoic acid hexafluorosilicate [2-HO(O)CC.H.NH,].SiF.
(1) as a new potential caries preventive agent.

Materials and methods. Commercial 2-aminobenzoic acid (L, qualified as
«pure», Reachim) and fluorosilicic acid (FSA, 45 %, qualified as «pure for analysis»,
Reachim) were used as starting reagents in the present work. Organic solvents —
methanol, ethanol, dimethyl sulfoxide (DMSO) — were not subject to additional
purification.

X-ray structural analysis (XSA) was carried out on a Xcalibur E diffractometer
(T =293(2) K, two-coordinate Eos CCD-detector, graphite monochromator, MoKa-
radiation) and X-ray diffraction analysis (XRD) on a powder Rigaku MiniFlex 600
diffractometer (CuKa-radiation).

The electron ionization ElI mass spectra were recorded on an MX-1321
instrument (direct sample introduction into the source, ionizing electron energy
70 eV). IR absorption spectra were recorded on a Spectrum BX Il FT-IR System
(Perkin-Elmer) spectrophotometer (range 4000-350 cm-+, samples as tablets with
KBr). *H, *F NMR spectra were recorded using a Varian MercuryPlus and Varian
Mercury 200 spectrometers (301.55, 188.13 MHz, respectively, solvents — D.O,
DMSO-ds, internal standards — TMC, C.F.).

The determination of solubility was performed according to the requirements
of State Pharmacopoeia of Ukraine [4].
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Results and discussion. The synthesis of hexafluorosilicate I was carried out
by reaction of a solution of L (0.607 g, 0.044 mol) in methanol (100 ml) with an
excess of FSA (2.5 ml, molar ratio L : FSA = 1 : 3). The yield of compound |
(0.912 g) was close to quantitative.

Colorless single crystals of I were obtained by washing the synthesis product in
the form of crystals covered with a brownish-brown film with 96 % ethanol on a
filter.

The high purity of the single-crystal product was confirmed by XRD results.

The mass spectrum EI | contains peaks of the molecular ion [ML]+ (m/z = 137,
| = 51 %) and its fragmentation product [ML-COOH]- (m/z = 92, | = 69 %), as well
as the ion [SiF]+ (m/z = 85, | = 11 %) a characteristic product of the anion SiF#
fragmentation.

According to X-ray diffraction data (Fig. 1), the ionic compound | crystallizes
in the centrosymmetric space group P-1.

Fig. 1. Structure of complex I with indication of H-bonds

The components of the structure — LH-cations and SiF¢ anions (Si—F bonds in
the range 1.6739(10)-1.6835(12) A, FSiF bond angles — 89.07(6)-90.49(7) °) are
united by NH---F, OH---F, NH---O H-bonds and CH---F contacts. All three hydrogen
atoms of the ammonium fragment are involved in three bifurcated H-bonds with the
participation of O and F atoms as H-acceptors. In structure I, stacking interactions
between the benzene rings of cations are also realized (the shortest C---C distance
between fragments is 3.236 A).

In the IR spectrum of salt I, intense vibration bands of v(NH,") and v(OH)
cations are recorded at 3480-3090 cm+ and 2638-2518 cm-+, respectively, vibrations
of v(SiF) and &(SiF,) anion are detected in characteristic regions of the spectrum at
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753, 714 cm+ and 483, 435 cm. The v(SiF) bands may also include deformation
vibrations of cations p(CH.) and 6(CCH). The doublet structure of the v(SiF) and
o(SiF,) vibrations may indicate a decrease in the symmetry of the SiF:anion relative
to the regular octahedral O.due to the inclusion of fluorine atoms in NH---F and
OH---F H-bonds.

The “F NMR spectrum of aqueous solution of I reveal the singlet signal with
the chemical shift 6(*F) = -129.88 ppm, and for solution | in DMSO medium the
chemical shift 8(*F) = —139.13 ppm. The given spectral parameters are specific for
the octahedral SiF:~anion.

According to | solubility determination data, the solubility values of the salt
correspond to the characteristic “moderately soluble” (in water, methanol, ethanol,
and DMSQ). The established nature of the solubility of I in the used series of
solvents does not correspond to the previously established general trend of changes in
the solubility of AHFS with pyridinium cations in the indicated solvents “water
(freely soluble) > DMSO (soluble) > methanol (very slightly soluble) > ethanol (very
slightly soluble)” [5].

Further studies of the biological activity of I are planned.
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