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Abstract

Several physicochemical methods are proposed for the analysis of some potential antituberculosis derivatives of
phenetylbenzoyl thiourea. Spectrophotometric parameters were selected in order to identify the compounds using high
performance liquid chromatography (HPLC) methods. The thermogravimetric method (TGA) and differential scanning
calorimetry (DSC) were used to determine the thermal stability of 2-(2-phenethyl)-benzoic acid thioureides and the method's
utility was demonstrated.

Rezumat

Studiul propune o serie de metode fizico-chimice de analizd a unor derivati de 2-fenetilbenzoil-tiouree cu potential
antituberculos. Au fost selectati parametrii spectrofotometrici care au permis identificarea compusilor utilizind o metoda
cromatografica de 1naltd performanta (HPLC). S-a aplicat si s-a demonstrat utilitatea metodei termogravimetrice (TGA) si
calorimetriei diferentiale prin scanare (DSC) pentru determinarea stabilitatii termice a tioureidelor acidului 2-(2-fenetil)-
benzoic.
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Introduction synthesized several phenethylbenzoyl thiourea
derivatives as potential antituberculosis drugs [9, 10].
The objective of this research is the study of the
newly synthesized compounds in order to develop
identification, qualitative and quantitative analysis
methods in order to obtain new more efficient
remedies for the treatment of multidrug-resistant
tuberculosis.

Thiourea derivatives exhibit a large spectrum of
biological activities and have important potential
applications. Several studies were performed and
reported the valuable antiparasitic effects on
Trypanosoma [2], on intestinal nematodes [3] and
on Plasmodium species [8]. Some acylthiourea
derivatives [4], as well as their metal complexes
[13], have good antifungal properties. The most

important application of the thiourea acyl Materials and Methods

derivatives is their antimicrobial activity against This research was focused on the complex
pathogenic bacteria. A large range of structural physicochemical investigations of N-(2-phen-
parameters were modulated and several series of ethylbenzoyl)-N-(3,5-dichlorophenyl)-thiourea (a),
compounds were synthesized and tested using N-(2-phenethylbenzoyl)-N-(3,4,5-trifluorophenyl)-
aromatic [3, 4, 11] or heterocyclic acids [12]. The thiourea (b) and N-(2-phenethylbenzoyl)-N-(2,4,6-
best results were observed for the compounds trifluorophenyl)-thiourea (c). The compounds were
bearing halogens in their molecule [7]. obtained starting from phenethylbenzoic acid that
Isoxyl is a thiourea derivative used in the treatment was transformed in the acid chloride, which was
of tuberculosis, with a considerable in vitro activity condensed with ammonium thiocyanate to form 2-
being effective against multi-drug resistant strains phenethylbenzoyl isothiocyanate and then the
of Mycobacterium tuberculosis inhibiting the suitable substituted anilines were added. The details
synthesis of oleic, tuberculostearic and mycolic of the synthesis are mentioned in previous papers
acids [14]. Using the structural pattern of this [9, 10]. All starting materials and solvents were
molecule and using our previous results with purchased from common commercial suppliers and
phenoxymethylbenzoic acid derivatives [3], we used without purification, unless otherwise noted.
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Drugs characterization and analysis require various
physical and chemical methods. Spectrophotometry
allows an analytical study of medicinal substances
in solution, being used both for identification,
structures' validation and for equilibrium studies.
UV spectra of the studied substances were recorded
on a Perkin Elmer Lambda 25 UV/Vis Spectrometer,
in the range 220 - 400 nm, on compounds
acetonitrile solutions having a concentration of
16.67 mg/L.

A high performance liquid chromatography (HPLC)
method was developed for the identification and
separation of the new thiourea compounds. The
chromatographic conditions were optimized to
provide the maximum selectivity. The chromatographic
analysis was carried out on a Jasco apparatus
equipped with an UV detector. Chromatographic
analysis conditions: UPTISPHERE C18-ODB 3UM
150X4.6mm column, temperature 30°C, the mobile
phase consisted of acetonitrile-water (87:13, v/v)
and the flow-rate was 1.0 mL/min, using UV
detection at 272 nm. The column was injected with
10 pL of compounds acetonitrile solution using
concentrations of 10 mg/L for the determination of
the substance, and of 500 mg/L for the
determination of impurities. The basic HPLC
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method was optimized for the identification of 2-(2-
phenethyl)-benzoic acid as expected impurity.
Thermal analysis is applied extensively in the
research of the pharmaceutical products to establish
purity, to identify polymorphic structures [16], to
measure residual solvents and moisture [3], to
assess thermodynamic constants and predict
stability [15]. Kinetic degradation of the
compounds was measured as the temperature
dependence of weight loss on a Mettler-Toledo
TGA/SDTA 85le thermo-gravimetric analyzer.
Samples of 5 mg were placed in standard 40 pL
aluminum crucibles and heated from 25°C to 700°C
with a temperature raising speed of 10°C/min and a
nitrogen flow rate of 70 mL/min.

Results and Discussion

Following the aforementioned synthesis procedure,
we obtained the desired N-(2-phenethylbenzoyl)-
thiourea derivatives (a-c), that were characterized
by NMR and IR spectra in our previous papers [9,
10]. The compounds were analysed using UV
spectrophotometry, in order to develop the optimal
HPLC method. In the following figure there are
presented the compounds spectra (Figure 1).

nm

Figure 1.
Compounds UV spectra. N-(2-phenethylbenzoyl)-N-(3,5-dichlorophenyl)-thiourea (a), N-(2-phenethylbenzoyl)-
N-(3,4,5-trifluorophenyl)-thiourea (b) and N-(2-phenethylbenzoyl)-N-(2,4,6-trifluorophenyl)-thiourea (c)

A HPLC method for the identification of the
compounds was established and the purity of the

compounds was therefore validated. In the Figure 2
are presented compounds chromatograms.
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Figure 2.
Compounds (a-c) chromatograms
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The N-(2-phenethylbenzoyl)-N-(3,5-dichlorophenyl)-
thiourea (a) degradates totally near 600°C and is
more stable than its fluoro congeners, b and c, for
which the decomposition is complete at 350°C.
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Weight loss variation over temperature for

compounds (a-c)

indicate the greatest rate of change on the weight
loss curve and the number of distinct thermal
events.
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Figure 4.
Compounds (a-c) TGA curves
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The analysis of the TGA and DSC curves shows
different patterns of degradation for the new
thiourea derivatives. The compounds b and ¢ have
two inflection points corresponding to a two stage
degradation process, whereas compound a is
degradated in four phases. In the Table I are

The 1* derivative curve of the TGA is displayed in
Figure 4 and shows the inflection points that

presented the mass losses for each compound
depending on temperature.

Table I
Compounds weight loss for each temperature interval
Compound Temperature range/weight loss
206-291°C 291-389°C 389-481°C 481-632°C
2 49.64% 35.67% - 14.21%
b 196-235°C | 235-297°C ] ]
52.16% 45.69%
c 194-232°C 259-330°C
38.06% 59.48% i i
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Figure 5.
Thermic degradation mechanism for the new
compounds (a-c)

The structure analysis of the data presented in the
above table can provide the decomposition reaction
mechanism for each thiourea derivative. Compound
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a suffers a first reaction of degradation in the range
of 206-291°C resulting in 2-phenethylbenzamide
that afterwards is decomposed in ammonia, carbon
monoxide and ethylbenzene. The compounds b and
¢ are degradated approximately at the same
temperature, but in different compounds. In the
case of the compound b the amide bound is broken
resulting in 3,4,5-trifluorophenylthiourea, whereas
the compound c¢ suffers the reverse process of the
synthesis reaction. This difference can be explained
by the steric effect of the two ortho fluor atoms that
hinders the formation of the internal hydrogen bond
in the compound c. The following figure presents
the thermic degradation pattern for each compound.

Conclusions

We obtained a series of potential antituberculosis
substances, derivatives of N-(2-phenethylbenzoyl)-
thiourea, and complex physicochemical investigations
were performed to assess their purity and stability.
A  HPLC method was developed for the
identification and separation of the new
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compounds. The stability of the compounds and
their degradation profile were studied using thermal
analyses.
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