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ARTICLE INFO ABSTRACT

Keywords: This investigation dealt with the thermodynamic properties, saturated solubility values, and
solubility solvation behavior of deferiprone as an oral iron chelator agent in non-aqueous mixtures of
Deferiprone

propylene glycol and 2-propanol using experimental measurements and mathematical correla-
tions. The solubility of deferiprone demonstrated a positive correlation with both temperature
and propylene glycol mass fraction. Four mathematical models were employed to correlate the
solid-liquid equilibrium data, and the low mean relative deviation values of less than 3.6%
illustrate the good agreement of computed data with the experimental data. The apparent ther-
modynamic behavior of deferiprone dissolution was also investigated according to van’t Hoff and
Gibbs equation.

Binary solvent mixtures
Cosolvency models
Thermodynamics

1. Introduction

Patients who are diagnosed with congenital hemolytic anemia like hereditary spherocytosis, sickle cell anemia, and thalassemia are
required to receive regular packed red blood cells via parenteral transfusion from the early ages to diminish the severity of clinical
manifestations of organomegaly and to keep possession of optimal growth [1,2]. This type of treatment is considered a lifelong ne-
cessity unless stem cell transplantation or splenectomy (in the case of hereditary spherocytosis) is undertaken. As a result,
transfusion-induced iron overload has become a severe challenge and complication for patients and healthcare professionals [3].
Deferiprone (3-hydroxy-1,2-dimethylpyridin-4(1H)-one, Fig. 1) is an orally active iron chelator and is considered the drug of choice in
thalassemia patients who are exposed to iron overload [4,5]. Deferiprone has traditionally been administered in the form of tablets;
however, deferiprone liquid formulation has recently been launched in the pharmaceutical market to ease the taking of this medication
in children younger than 10 years and those with difficulties swallowing tablets [6]. Oral administration is the most preferred and the
most convenient route of drug administration. However, this delivery route is so complicated based on physiological factors like gastric
emptying rate, blood flow, pH, and composition of alimentary secretions that would influence the extent and/or rate of drug ab-
sorption. For the in vitro assessment of in vivo behavior of a drug formulation, the solubility and/or dissolution tests are commonly
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applied for development purposes and quality control [7]. Drug solubility determination in an aqueous medium plays a crucial role in
drug discovery and pre-formulation studies. So that the aqueous solubility and dissolution essentially influence the fraction of sub-
stance absorbed from the intestine, as well as oral bioavailability [8,9]. However, experimental tests are a tedious and time-consuming
process. As a result, any alternative techniques, including predictive mathematical models, could be noteworthy tools for pharma-
ceutical specialists. Most of these models are well compared [10] and reviewed [11] in our previous works. Recently, deferiprone
solubility in the aqueous binary mixtures of ethylene glycol, propylene glycol, polyethylene glycol 400 [12], ethanol, N-methyl-2--
pyrrolidone [13], and some mono-solvents such as chloroform, 1,4-dioxane, ethyl acetate, acetonitrile, and dichloromethane [14] has
been determined. In continuation of the previous works, this study aimed to (i) report the experimental solubility data and density
values of deferiprone in the non-aqueous binary mixtures of propylene glycol and 2-propanol at various temperatures; (ii) fit the
experimental solubility data by some mathematical cosolvency models; (iii) calculate the thermodynamic parameters of deferiprone in
neat and binary solvents using the Gibbs and van’t Hoff equations, and (iv) evaluate the effect of Lewis acid-base, polarizability and
cavity effects on the deferiprone solubility in these mixtures.

2. Materials and method
2.1. Materials

Ample descriptions of deferiprone and selected solvents are depicted in Table 1. Deferiprone had a purity achieved up to 0.997 via
HPLC and was purchased from Arasto Pharmaceutical Chemicals Inc (Tehran, Iran). All organic solvents, including ethanol, propylene
glycol, and 2-propanol, were of analytical grade and employed without further purification. Double distilled water was prepared in the
laboratory.

2.2. Measurement of deferiprone solubility

The solubility data of deferiprone in the non-aqueous binary systems of propylene glycol and 2-propanol was measured by the
shake-flask method [15] at 101.3 kPa. For each experiment, binary solvent non-aqueous mixtures of propylene glycol and 2-propanol
were prepared at several mass fractions ranging from 0.0 to 1.0 at intervals of 0.1. Mixed solvents were prepared in glass vials by
weighing neat solvents (propylene glycol and 2-propanol) by a predetermined mass fraction. Excess deferiprone powder was dispersed
into glass vials containing the non-aqueous binary mixtures. Afterward, glass vials were sealed to keep our solvents from evaporating
and then transferred on a shaker (Behdad, Tehran, Iran) into an incubator (Kimia Idea Pardaz Azerbaijan, Tabriz, Iran) and contin-
uously stirred at temperatures ranging from 293.2 to 313.2 K. After 48 h, if the solid powder was not completely vanished, the
solid-liquid mixtures can be judged to be saturated at that specific point. The dissolution rate experiments confirmed that the shaking
time was sufficient. The shaker was stopped, and the solutions were kept to sediment the insoluble powder. A centrifuge completely
separated the solid powder from the liquid phase. A portion of supernatant was carefully taken out from the saturated solution, using a
sampler, and diluted with ethanol: water (30:70). A UV-vis spectrophotometer (Cecil BioAquarius CE 7250, UK) was employed to
detect the concentration at 273.5 nm. It should be noted that the absorbance of diluted solutions should be within the predetermined
calibration curve to ensure the accuracy of the obtained data. To better assess the solubility, each experiment was carried out at least
three times and the estimated uncertainty of the solubility values was less than 10%. The densities of the saturated solutions were also
measured using a 5 mL pycnometer with an uncertainty of 0.001 g cm >,

2.3. Computational section
Four different computational models (van’t Hoff, mixture response surface (MRS), Jouyban-Acree, and Jouyban-Acree-van’t Hoff)
were applied to the mathematical representation of the experimental deferiprone solubility values. These models are widely applied in

the field of solubility prediction and model regression can be obtained by computer programming. The details of each model are given
in the following sections. Calculation of mean relative deviation (MRD%) can evaluate the accuracy of cosolvency models. It is
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Fig. 1. Molecular structure of deferiprone.
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Table 1

Details of the materials specification.
Chemical Name CAS No. Molecular Molar mass Source Purity Analysis

formula (g~mol’1) (percentage) method
Deferiprone 30652-11- C7HgNO, 139.15 Arasto Pharmaceutical Chemicals > 99.7% HPLC"
0 Inc
2-Propanol 67-63-0 CsHsO 60.10 Merck > 99.8% Ge®
Propylene glycol 57-55-6 C3HgO, 76.09 Merck > 99.5% elod
Distilled deionized 7732-18-5 H0 18.02 Shahid Ghazi Pharmaceutical Co. > 99.9% (elel
water

Ethanol 64-17-5 C,HgO 46.07 Jahan Alcohol Teb > 93.5% GcP

@ High-performance liquid chromatography.
b Gas chromatography.

calculated as Eq. (1):

(€Y

100 |Calculated Value — Observed Value|
MRD% = ‘N Z ( Observed Value )

where N demonstrates the number of data points. The statistical analysis was performed by SPSS software version 16.0 (SPSS Inc.,
Chicago, IL, USA).

2.3.1. van’t Hoff equation
The van’t Hoff equation depicts the linear relationship between the reciprocal of the solution’s absolute temperature and the
logarithm of the solute mole fraction. The model expression is manifest as Eq. (2) [16]:
B
Inx=A+— 2
nx + T 2)
where A and B are defined as the model parameters.
2.3.2. The Jouyban-Acree model

The Jouyban-Acree model, which demonstrates the relationship between the solute solubility with temperature and solvent
composition, is written as Eq. (3) [17]:

2
o wi.wo i
Inx,r=w; Inx 7 +wy Inx,r + T ;:0 Ji.(wi —wa) 3)

in which x; 7 and xo r are the solubility value in mono-solvents at a temperature of T, w; and w, are the mass ratios of solvents 1 and 2
in the absence of solute, and J; terms are the model parameters achieved by linear regression of (In X, —W1 In X1 7 —W2 In X2 7) against

2
wiwy Wi.Wa (Wi —wp) w1 Wo (W1 —Ws)
T T , and T .

2.3.3. The Jouyban-Acree-van’t Hoff model
A combination of the van’t Hoff equation and the Jouyban-Acree model generates an accurate model for the correlation and/or
estimation of solute solubility data in the investigated mixtures. The Jouyban-Acree-van’t Hoff model can be presented as Eq. (4) [17]:

B B Wiws & i
lnxm,T:wl (A] +?1> +W2 <A2+?2> + IT 2 ;J,‘.(Wl — Wz) (4)

where A1, By, Ay and B are the van’t Hoff model’s constants obtained by plotting Inx,, r against 1/T in the mono-solvents at various

2
temperatures. J; terms are computed using linear regression of (In X1 —w1 (A1 +5) —wa (Ag +52)) vs. Witz Wi (y‘ w2) and™ 'WZ(“%‘ wa)”

2.3.4. The MRS model
MRS equation is written as Eq. (5):

, , 1 1 ;o
Inx,, :ﬂlwl +ﬂ2W2 +ﬂ3 <;) +p, (;) + ﬂﬁwlwz 5)
1

2

p1-Ps are equation parameters and w/1 and w/2 are obtained by utilizing w;, = 0.96 and w; + 0.02 and w/2 = 0.96w; +0.02 [18].
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2.4. Thermodynamic parameters

The thermodynamic properties of deferiprone (i.e., the apparent standard dissolution Gibbs energy (AG®), standard dissolution
enthalpy (AH®) and standard dissolution entropy change (AS°)) are calculated according to the Gibbs and van’t Hoff equations. The
modified van’t Hoff equation can be written as Eq. (6):

1 AH®
oln x _ AR (6)

G-n),  *
P

x is the mole fraction solubility of deferiprone in the solvent mixtures, T is the absolute temperature (K) and R is the ideal gas constant
(8.314 J mol~1K™1), respectively [19]. T is the mean harmonic temperature and obtained by Ty, =n/ >%1(1/T), in which nis the
number of set temperatures. AG® and AH® of solutions are calculated using the intercept and the slope of the plot of In x against 1/T —
1/Thm, respectively, and the Gibbs equation is utilized to calculate AS°.

The relative contributions of entropy ({7s) and enthalpy ({y) to AG® of the deferiprone dissolution process are achieved using the
following equations (Egs. (7) and (8)) [20].

. |AH®|
= (AR + |TAS ) @
TAS®
Crs= LS (8)

(IAH®[ +[TAS*])

3. Results and discussion
3.1. Solubility profile of deferiprone and data modeling

Mole fraction solubility of deferiprone in the non-aqueous binary mixtures of propylene glycol and 2-propanol was investigated at
the temperature range of 293.2-313.2 K by the shake-flask method. As can be observed from Table 2, the solubility of deferiprone (in
mole fraction unit) was enhanced accompanied by the temperature increase in neat solvents and all studied solvent mixtures and the
solubility values enhances with an increase in the mass ratio of propylene glycol, reached its highest value at w; = 0.9 and fell
dramatically with further addition of propylene glycol. This observation showed that a binary solvent mixture with a mass fraction of
0.9 of propylene glycol provides a better solubilization environment for deferiprone. Interactions like hydrogen bonding and dipole-
dipole between each solvent in a binary solvent mixture would generate an unmatchable environment for the solvent systems; so that
the formation of a mutual hydrogen bond network between the alcoholic solvents plays a crucial role in the generation of synergistic
solvation. The maximum solubility of deferiprone was observed at a specific ratio of solvents (w; = 0.9), maybe due to the high
hydrogen bond network between propylene glycol molecules in a mass fraction of 1.0 (neat propylene glycol). However, such con-
ditions is a combination of different factors such as polarity, van der Waals forces, preferential solvation, molecular shape and size, and
other features of solute and solvent.

Experimental deferiprone solubility values in the non-aqueous binary mixtures of propylene glycol and 2-propanol were fitted
through four mathematical cosolvency (the van’t Hoff, the MRS, the Jouyban-Acree and Jouyban-Acree-van’t Hoff) models and the
MRD% values of the back-calculated solubility data were computed and along with the corresponding model parameters were shown
in Tables 3-5. By comparison of the MRD% values, it was concluded that the van’t Hoff model has the potential to provide a better
correlation (2.0%). MRD% values of back-calculated solubility data by the MRS, the Jouyban-Acree, and Jouyban-Acree-van’t Hoff
models were 2.6, 3.1, and 1.3%, respectively, which confirmed their high ability for the solubility prediction. The main advantage of
the Jouyban-Acree and Jouyban-Acree-van’t Hoff models was the fitting of all solubility data in one step and generating one equation

Table 2
Experimental mole fraction solubility (x,, 1) values as the mean of three experiments (+ standard deviation) measured for deferiprone in the binary
mixtures of propylene glycol and 2-propanol at different temperatures.

wy® 293.2K 298.2K 303.2K 308.2K 313.2K

0.00 9.13 (4+0.09) x 10~* 1.05 (£0.02) x 1072 1.14 (+£0.04) x 1072 1.30 (+0.08) x 1072 1.47 (£0.10) x 1072
0.10 1.05 (£0.05) x 1073 1.32 (£0.02) x 102 1.55 (+£0.05) x 102 1.72 (+£0.20) x 1072 1.91 (+0.24) x 1073
0.20 1.35 (+£0.08) x 1072 1.66 (+£0.03) x 1072 1.92 (£0.07) x 1072 2.20 (4+0.08) x 1073 2.48 (+0.28) x 1073
0.30 1.75 (+£0.04) x 1072 1.97 (£0.07) x 1072 2.36 (+0.18) x 1073 2.72 (+0.31) x 1073 3.15 (+0.08) x 1072
0.40 2.25 (4+0.22) x 1073 2.48 (+0.19) x 1073 2.85 (4+0.05) x 1073 3.12 (+0.10) x 1073 3.73 (+0.08) x 1072
0.50 2.48 (40.05) x 1073 2.88 (4+0.07) x 1073 3.22 (+0.14) x 1073 3.60 (+£0.15) x 103 4.32 (+0.15) x 1073
0.60 2.93 (40.05) x 1073 3.30 (£0.17) x 1073 3.73 (£0.11) x 1073 4.10 (4+0.48) x 1073 4.81 (+0.17) x 1073
0.70 3.26 (4+0.05) x 1073 3.69 (+0.12) x 1073 4,12 (+0.14) x 1073 4.62 (+0.20) x 1073 5.61 (+0.19) x 1073
0.80 3.53 (40.08) x 1073 4.06 (4+0.08) x 1073 4.52 (+0.14) x 1073 5.11 (+£0.09) x 103 6.49 (+0.15) x 103
0.90 3.78 (+0.10) x 1073 4.44 (4£0.03) x 1073 5.05 (+0.34) x 1073 5.60 (+0.13) x 1073 7.07 (+0.26) x 1073
1.00 3.44 (£0.17) x 1073 4.03 (4+0.05) x 1073 4.65 (+0.44) x 1073 5.44 (+0.19) x 1073 7.13 (+0.28) x 1073

a

w; is mass fraction of propylene glycol in the propylene glycol and 2-propanol mixtures in the absence of deferiprone.
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Table 3
The van’t Hoff model parameters and the corresponding MRD% for deferiprone in the binary mixtures of
propylene glycol and 2-propanol.

wy A B MRDY%
0.00 0.304 —2140.835 1.0
0.10 2.368 —2692.550 3.0
0.20 2.818 —2756.115 1.8
0.30 3.017 —2750.369 1.0
0.40 1.642 —2274.444 1.9
0.50 2.340 —2445.993 1.6
0.60 1.723 —2217.380 1.1
0.70 2.450 —2401.860 2.2
0.80 3.379 —2652.341 3.2
0.90 3.699 —2722.128 2.4
1.00 5.284 —3220.343 3.3
Overall 2.0

Table 4
Parameters calculated for the Jouyban-Acree, and Jouyban-Acree-van’t Hoff model for deferiprone solubility in the binary mixtures of propylene
glycol and 2-propanol.

Jouyban-Acree Jouyban-Acree-van’t Hoff
Propylene glycol + 2-propanol Jo 393.502 A 5.284
J1 84.110 By —3220.343
Jz 137.092 A, 0.304
B, —2140.835
Jo 393.626
J1 83.984
Ja 137.403
MRD% 2.6 31

Table 5
The MRS model constants at investigated temperatures and the MRD% for back-calculated deferiprone solubility in the binary mixtures of propylene
glycol and 2-propanol.

T (K) h P2 b3 Pa Ps MRD%
293.2 —5.564 —7.262 0.004 —0.002 1.755 1.4
298.2 —5.315 —6.914 0* —0.004 1.051 0.9
303.2 —5.205 —6.716 —0.002 —0.003 0.964 1.0
308.2 —5.106 —6.592 —0.002 —0.002 0.957 1.1
313.2 —4.918 —6.568 0* 0* 1.235 2.1
Overall MRD% 1.3

# Not statistically significant (p-value >0.05).

for back-calculating/predicting of solubility data in different solvent compositions at various temperatures. However, for other models
and depending on the functionality to composition or temperature, several models need to be used for solubility prediction in a known
temperature or solvent composition. Aside from correlative ability, the predictability power of the Jouyban-Acree-van’t Hoff model
was also investigated by training the model with the minimum data points. The selected data points for training were solubility data in

Table 6

Measured density (g-cm™>) of deferiprone saturated solutions in the binary mixtures of propylene glycol and 2-propanol at different temperatures.
wy 293.2 K 298.2 K 303.2K 308.2K 313.2K
0.00 0.781 + 0.001 0.778 + 0.001 0.777 £ 0.001 0.774 £ 0.001 0.772 £ 0.001
0.10 0.803 + 0.001 0.801 + 0.001 0.798 + 0.001 0.794 £ 0.001 0.794 £ 0.001
0.20 0.822 + 0.001 0.821 + 0.001 0.819 + 0.001 0.817 + 0.001 0.817 + 0.001
0.30 0.848 + 0.001 0.843 + 0.001 0.842 + 0.001 0.840 + 0.001 0.840 + 0.001
0.40 0.871 £ 0.001 0.868 + 0.001 0.868 + 0.001 0.867 £ 0.001 0.866 + 0.001
0.50 0.895 + 0.001 0.893 + 0.001 0.892 + 0.001 0.890 + 0.001 0.889 + 0.001
0.60 0.923 + 0.001 0.921 + 0.001 0.918 + 0.001 0.917 + 0.001 0.913 + 0.001
0.70 0.949 + 0.001 0.946 + 0.001 0.945 + 0.001 0.945 + 0.001 0.945 + 0.001
0.80 0.976 + 0.001 0.973 £ 0.001 0.972 £ 0.001 0.971 £ 0.001 0.970 £ 0.001
0.90 1.005 + 0.001 1.001 + 0.001 1.002 + 0.001 0.999 + 0.001 0.999 + 0.001
1.00 1.035 £ 0.001 1.031 £ 0.001 1.032 £+ 0.001 1.030 + 0.001 1.028 + 0.001
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neat solvents at 293.2 and 313.2 K and propylene glycol mass fractions of 0.3, 0.5, and 0.7. The MRD% values for predicted data were
3.9, 2.0, 4.1, 6.1, and 3.0, respectively.

In addition to solubility data, the density (g-cm™>) of deferiprone saturated mixtures in the non-aqueous binary mixtures of pro-
pylene glycol and 2-propanol at different temperatures were also measured by using a pycnometer and reported in Table 6. For the
mathematical representation of density data, they were correlated to the Jouyban-Acree model and the trained model is as Eq. (9) [21]:

Wi .Wo wi.wa (W — wy)
T +1719 T

Inp,r=wilnp +w;lnp,; —2.901 9
The MRD% for back-calculated data was 0.1% which confirmed the high ability of the Jouyban-Acree model for the prediction of
other physicochemical properties such as density.

3.2. Calculation of thermodynamic parameters of deferiprone dissolution

Based on the equilibrium data, the apparent thermodynamic properties of the deferiprone dissolution (AG°, AH°, and AS°) were
estimated using the Gibbs and modified van’t Hoff equations at Tp,;, = 303.0 K and displayed in Table 7. The thermodynamic properties
of the dissolution process were all positive values, indicating that the dissolution of deferiprone in the chosen solvents was endo-
thermic and entropy-driven. Moreover, AG® values were in the range of 13.31 and 17.03 kJ mol ! with the lowest value at w; = 0.9,
demonstrating that the deferiprone dissolution procedure was more favorable in the mixtures with the highest solubility.

An enthalpy-entropy compensation analysis was employed to study the main mechanisms involved in the cosolvent action. As
shown in Fig. 2, deferiprone mass transfer exhibits a non-linear trend with a negative slope from 0.0 < w; < 0.3, 0.4 <w; < 0.5, and
0.6 <w; < 1.0 and a positive slope from 0.3 <w; < 0.4, and 0.5 < wj < 0.6. In the first case, the driving mechanism for the transfer of
deferiprone was entropy, whereas, in the latter, the driving mechanism was enthalpy.

The Kamlet-Abboud-Taft Linear Solvation Energy Relationship (KAT-LSER) model is also applied here for the experimental sol-
ubility values of deferiprone (compound 3) to explain the Lewis-acid-base and polarization effects of {propylene glycol (compound 1)
+ isopropanol (compound 2)} mixtures upon the improvement of this physicochemical property. Classical KAT-LSER model takes the
form of Eq. (10) [22-24].

Vidi,s
Inxs=co+ciai2+cp +C3”1+2+C4<100RT) (10)
where,cia142 and cyf 42 refer to the energetic terms associated with specific solute-solvent Lewis acid and base interactions,
respectively; csr1 o represents the energetic term related to non-specific interactions, whereas the last term in Eq. (10) denotes the
cavity term, which defines the energetic requirement for solvent-solvent interactions. The last term designates the deferiprone ac-
commodation energy as a product of the Hildebrand solubility parameter of the solvent mixture (5;,2) and the molar volume of
deferiprone (V3). V3 is assumed to be calculated using the Fedors method, namely 106.4 cm® mol ! [25]. The universal gas constant (R
—8.3145 Jmol 1.K 1) and experimental temperature (T/K) are considered in the denominator to obtain a dimensionless magnitude
for the cavity term. co represents the deferiprone-deferiprone interactions and measures the intercept when a1,2 = 112 =142 = 6112
= 0. c1 and c; are a measure of the susceptibility of deferiprone to drug-solvent interactions of specific hydrogen bonding, while c3 and
c4 represent the solute sensitivity to the nonspecific electrostatic deferiprone-solvent and solvent-solvent interactions. Table 8
summarizes the logarithmic solubilities of deferiprone as well as the calculated solvatochromic parameters of the solvent mixtures
assuming additive volume behavior from individual values for neat solvents as reported in the literature [26,27]. In this way, the
KAT-LSER model obtained is shown as Eq. (11) (withn = 11, r? = 0.998, and F = 1926).
Inx; = —11.69+54.127t1+2+89.21<%> (11)
: 100RT
As observed, ¢; and cp were equal to 0, indicating that Lewis acid-base effects are compensated with deferiprone in the mixtures of
these alcohols. Otherwise, the positive value of c3 (54.12) demonstrates the favorable contribution of polarizability behavior on the
deferiprone solubility. Otherwise, the negative values of ¢y (—11.69) and c4 (—89.21) demonstrate the unfavorable contribution of
deferiprone-deferiprone interactions and cavity energy requirements on the solubility of this drug. Moreover, if the absolute values of
c1 and ¢4 are compared together the following contribution percentages are obtained: (38.8 and 62.2) %, respectively. Thus, cavity
effects make a higher unfavorable contribution to drug dissolution.

4. Conclusions

The results of the current work showed that deferiprone solubility increased with temperature increasing for all mixtures. In the
binary mixture compositions, the solubility of deferiprone increased with increase in propylene glycol mass fraction in the range of w;
= 0.0 to 0.9 and the highest deferiprone solubility was obtained in w; = 0.9. In the mathematical representation of the solubility data,
the MRDs% of the fitting by the van’t Hoff, the Jouyban-Acree and Jouyban-Acree-van’t Hoff, and the MRS models were 2.0, 2.6, 3.1,
and 1.3% demonstrating that the relevant results have potential to provide a basic model for the prediction of the deferiprone
solubilization.
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Table 7

Apparent thermodynamic parameters for dissolution behavior of deferiprone in the binary mixtures of propylene glycol and 2-propanol at Tpy,.
wy AG® (kJ-mol™%) AH° (kJ-mol™%) AS° (JK mol™Y) TAS® (kJ-mol™') CH (TS
0.00 17.03 17.83 2.64 0.80 0.957 0.043
0.10 16.42 22.36 19.62 5.94 0.790 0.210
0.20 15.81 22.82 23.13 7.01 0.765 0.235
0.30 15.27 22.81 24.89 7.54 0.752 0.248
0.40 14.77 18.86 13.49 4.09 0.822 0.178
0.50 14.44 20.30 19.34 5.86 0.776 0.224
0.60 14.09 18.40 14.23 4.31 0.810 0.190
0.70 13.80 19.97 20.38 6.17 0.764 0.236
0.80 13.54 22.07 28.15 8.53 0.721 0.279
0.90 13.31 22.62 30.74 9.31 0.708 0.292
1.00 13.46 26.81 44.04 13.34 0.668 0.332

27 4

AHP (kJ/mol)

17 - . . =
13 14 15 16 17
AG® (kJ/mol)

Fig. 2. Enthalpy-entropy compensation plot for deferiprone in the mixtures of propylene glycol and 2-propanol at 303.0 K. The points represent the
mass fraction of propylene glycol in propylene glycol and 2-propanol mixtures in the absence of deferiprone.

Table 8

Logarithmic mole fraction solubility of deferiprone and solvatochromic parameters of solvent mixtures at 298.2 K.
w1 In x3 a2 P2 T2 V387.,

(100RT)

0.00 —6.862 0.760 0.840 0.480 0.237
0.10 —6.631 0.765 0.835 0.502 0.248
0.20 —6.399 0.771 0.830 0.525 0.259
0.30 —6.228 0.777 0.825 0.549 0.271
0.40 —5.999 0.783 0.820 0.574 0.285
0.50 —5.849 0.790 0.814 0.601 0.299
0.60 -5.712 0.797 0.808 0.629 0.314
0.70 —5.603 0.805 0.802 0.659 0.331
0.80 —5.506 0.813 0.795 0.690 0.350
0.90 —5.417 0.821 0.788 0.724 0.370
1.00 —-5.515 0.830 0.780 0.760 0.391
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