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Based on the temperature dependence of the solubility of 5-(2-nitrophenyl)-furan-2-carbo-
xylic acid, 5-(3-nitrophenyl)-furan-2-carboxylic acid and 5-(4-nitrophenyl)-furan-2-carboxylic acid
in propan-2-ol, the enthalpy and entropy of their dissolution were calculated. Taking into account
the enthalpy and entropy of melting recalculated to 298 K, the enthalpies and entropies of mixing
were calculated. The dependence of the solubility of carboxyl-containing substances at 298 K on

their melting point was determined.
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furan-2-carboxylic acid.

Introduction

For a long time, leading laboratories have been
synthesizing new compounds containing a fragment of
phenylfuran [1-4]. Compounds of this kind are widely
used as various catalysts [5, 6] in the processing of
cellulose [7], and are used as modifying agents in the
synthesis of polymeric materials [8, 9]. In addition,
such compounds are components in the synthesis of
biologically active compounds [10]. Comparing to the
furan fragment, substances containing the phenylfuran
fragment are less toxic [11, 12]. The wide range of
applications indicates the need to synthesize sub-
stances with high purity, which requires a suitable
purification method. Usually, the method of recrystal-
lization with organic solvents is used to purify solids,
which allows to obtain pure products. Therefore, the
study of the thermodynamic parameters of solubility
will allow us to determine the energy properties of
molecules, which in turn will make it possible to
estimate the energy consumption at the stages of
synthesis and purification of substances.

The present study is a continuation of a series
of works on determining the thermodynamic pro-
perties of the solubility of acids with furan and
phenylfuran fragments in a number of organic
solvents [13-16].
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The purpose of the study to determine the
thermodynamic parameters of the solubility of posi-
tional isomers of 5-(nitrophenyl)-furan-2-carboxylic
acid in propan-2-ol.

Materials and research methods

5-(2-nitrophenyl)-furan-2-carboxylic acid (1),
5-(3-nitrophenyl)-furan-2-carboxylic acid (I1), and
5-(4-nitrophenyl)-furan-2-carboxylic acid (111) were
chosen to study the thermodynamic parameters of
solubility in propan-2-ol.

The synthesis of acids was carried out in a re-
actor equipped with a thermometer, stirrer and reflux
condenser according to the scheme shown in Fig. 1.

To a solution of 0.2 mol of furan-2-carboxylic
acid and 2 g of CuCl,2H20 in 80 ml of propan-2-ol,
stirring, was added a solution of arendiazonium
chloride cooled to 273-278 K, obtained by diazotation
(HCI, NaNO;) of 0.21 mol of the corresponding
aromatic amine. The temperature was maintained in
the range of 293-303 K so that nitrogen was released
at a rate of 2-3 bubbles per second. The reaction was
carried out until the nitrogen release stopped, after
which 200 mL of water was added. The reaction
product was filtered off and recrystallized from an
ethanol-dimethylformamide mixture [17].
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The structure of the synthesized acids was
confirmed by nuclear magnetic resonance spectro-
scopy (NMR). The 'H NMR spectra were recorded
on a Varian 600 spectrometer (600 MHz).

N,Cl M\ o
N02‘©/ + Q\{
OH

Fig. 1. 5-(Nitrophenyl)-furan-2-carboxylic acids scheme synthesis

Deuterated dimethyl sulfoxide (DMSO-d6) was
used as a solvent. Chemical shifts (3. ppm) are
indicated relative to the DMSO signal (2.50 ppm)
Table 1.
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Table 1

'H NMR values of chemical shifts of the studied compounds protons

Sub.

Chemical shifts, 8, ppm

1H, COOH).

TH NMR (600 MHz, DMSO) & 7.06 (d, J = 3.7 Hz, 1H, fur), 7.35 (d, J = 3.7 Hz, 1H, fur), 7.69 (t, J = 7.8, 1H,
I C6H4), 7.81 (t, J=178 HZ, 1H, C5H4), 7.90 (d, J= 78, 1H, C5H4), 7.99 (d, J=738 HZ, 1H, C6H4), 13.32 (br.S,

(br.s, 1H, COOH)

TH NMR (600 MHz, DMSO) & 7.38 (d, J = 3.7 Hz, 1H, fur), 7.45 (d, J = 3.7 Hz, 1H, fur), 7.79 (t, J = 8.0 Hz,
I | 1H, CeH,), 8.24 (d, J = 8.3Hz, 1H, CsHy), 8.26 (d, J = 8.4 Hz, 1H, CsH,), 8.55 (d, J = 1.8 Hz, 1H, CsHy), 13.38

I1

TH NMR (600 MHz, DMSO) 6 7.40 (d, J = 3.7 Hz, 1H, fur), 7.47 (d, J = 3.7 Hz, 1H, fur), 8.07 (d, J = 8.8 Hz,
2H, CeHy), 8.34 (d, J = 8.8 Hz, 2H, CsH,), 13.43 (br.s, 1H, COOH)

Propan-2-ol manufactured by Merck was used
for solubility studies; CAS-Number 67-63-0; EC-
Number 200-661-7; mass fraction of the main sub-
stance >99 % by mass. Propan-2-ol is an organic
solvent with a wide range of applications, available,
non-toxic and with a low boiling point. Before use,
propan-2-ol was fractionally distilled and dried with
silica gel. The purity of the distilled and dried solvent
was checked by the method of gas-liquid chromato-
graphy on the LHM-8D device with a thermal
conductivity detector. A column with a length of 2 m
and a diameter of 0.4 cm was filled with a Chromator
N-AW solid phase with a particle size of 0.20-0.25 mm.
The carrier gas is helium. The temperature of the
heater is 333 K, the evaporator — 363 K. The current
of the catharometer bridge is 120 mA. The content of
the main component was 99.9 % by mol.

The temperature dependence of the solubility of
the studied acids was determined by the gravimetric
method [18, 20].

The acids were dissolved in a sealed glass
vessel equipped with a teflon stirrer, a thermometer
and a sampling hole, which was immersed in a
thermostat, the temperature of which was maintained
to within + 0.1 K. The stirrer speed was 3040 rpm.
The saturation of the solutions was carried out for 48 h

16

without stirring and 2 h with constant stirring. The
experiments were performed in the mode of inc-
reasing and decreasing temperature. The absence of a
hysteresis loop on the temperature dependence of
solubility curve confirms the achievement of a state
close to equilibrium.

Samples of the solutions were taken in series of
two or three samples and transferred to pre-weighed
sealed weighing bottle with subsequent solvent re-
moval at a temperature of 333-343 K. The weighing
bottle were weighed at all stages with an accuracy of
+0.0002 g.

Results and discussion

The results of the experimental study of acid
dissolution are shown in Table 2, namely: m, — mass
of dissolved substance; x, — mole fraction of the
dissolved substance; T — temperature at which
solubility is determined; linear equations determined
as a result of processing the experimental values by
the least squares method are given in the form of the
Schroeder equation (1):

InXo= - A H/RT + 44,SIR (1)
where AdqH ta 44S — enthalpy and entropy of
solubility. Hereinafter, the errors of all values are
given for a significance level of 0.95.



Thermodynamic parameters of 5-(nitrophenyl)-furan-2-carboxylic acids solutions in propan-2-ol
Table 2

Temperature dependence of the solubility of the studied acids in propan-2-ol

LK | myg | myg | X10° | LK [ myg | myg | X210° | K | m,g | myg | X10°

5-(2-nitrophenyl)-furan-2-carboxylic acid (I)

303.7 | 0.3717 | 0.0027 1.87 | 311.4 | 0.5859 | 0.0063 2.76 | 320.9 | 0.2615 | 0.0053 5.24

303.7 | 0.4449 | 0.0033 194 | 3114 | 0.5647 | 0.0061 2.78 | 3229 | 0.5982 | 0.0143 6.12

303.7 | 0.3340 | 0.0025 193 | 313.9 | 0.4668 | 0.0063 347 | 3229 | 0.4608 | 0.0110 6.14

305.5 | 0.5107 | 0.0048 244 | 3139 | 0.5699 | 0.0078 351 | 3229 | 0.3811 | 0.0091 6.12

305.5 | 0.4463 | 0.0038 2.22 | 313.9| 0.6003 | 0.0083 3.55| 323.4 | 0.7519 | 0.0144 4.93

305.5 | 0.4955 | 0.0042 2.18 | 316.0 | 0.4950 | 0.0078 4.04 | 323.4 | 0.5969 | 0.0111 4.79

306.9 | 0.3961 | 0.0041 2.69 | 316.0 | 0.9208 | 0.0147 410 | 323.4 | 0.5460 | 0.0102 4.81

306.9 | 0.3772 | 0.0039 2.66 | 316.0 | 0.5109 | 0.0082 412 | 3279 | 0.7824 | 0.0194 6.35

306.9 | 0.4611 | 0.0048 2.68 | 318.0 | 0.5245 | 0.0106 518 | 327.9 | 0.5706 | 0.0142 6.37

309.3 | 0.4368 | 0.0055 3.26 | 318.0 | 0.5385 | 0.0106 505 | 327.9| 0.5056 | 0.0125 6.36

309.3 | 0.4968 | 0.0064 3.31| 318.0 | 0.5256 | 0.0102 5.00 | 330.0 | 0.5033 | 0.0168 8.53

309.3 | 0.4720 | 0.0061 3.35| 3185 | 0.5743 | 0.0095 424 330.0 | 0.3761 | 0.0126 8.56

309.6 | 0.6145 | 0.0067 2.82 | 3185 | 0.6209 | 0.0102 424 330.0 | 0.3908 | 0.0129 8.44

309.6 | 0.6622 | 0.0069 2.68 | 318.5| 0.5670 | 0.0091 414 | 334.6 | 0.5307 | 0.0216 10.4

309.6 | 0.5037 | 0.0052 2.68 | 320.9 | 0.4503 | 0.0090 512 | 334.6 | 0.4892 | 0.0198 10.4

311.4 | 0.5106 | 0.0055 277 | 3209 | 0.4352 | 0.0087 513 | 334.6 | 0.3609 | 0.0148 10.5

In X,= (10,7 + 1,1)-(5129 + 346)- 1/T

5-(3-nitrophenyl)-furan-2-carboxylic acid (II)

292.4 | 0.6648 | 0.0009 | 0.37 301.6 | 0.5619 | 0.0012 | 0.59 316.6 | 0.6486 | 0.0033 | 1.33

292.4 | 0.8067 | 0.0011 | 0.38 303.5 | 0.8692 | 0.0021 | 0.67 322.1 | 0.5807 | 0.0043 1.90

292.4 | 0.4364 | 0.0006 | 0.38 303.5 | 0.8639 | 0.0022 | 0.70 322.1 | 0.6683 | 0.0041 | 1.60

293.2 | 0.5823 | 0.0008 | 0.38 303.5 | 0.6140 | 0.0015 | 0.68 3245 | 0.7294 | 0.0061 | 2.17

293.2 | 0.5589 | 0.0008 | 0.40 308.0 | 0.6166 | 0.0021 | 0.88 3245 | 0.6362 | 0.0054 | 2.18

294.0 | 0.8093 | 0.0012 | 0.41 308.0 | 0.6956 | 0.0026 | 0.96 3245 | 0.6819 | 0.0058 | 2.19

294.0 | 0.6937 | 0.0009 | 0.36 313.0 | 0.3850 | 0.0017 | 1.17 326.8 | 0.4901 | 0.0038 1.99

294.0 | 0.8852 | 0.0012 0.37 313.0 | 0.8144 | 0.0038 | 1.20 326.8 | 0.7412 | 0.0061 | 2.13

298.5 | 0.5863 | 0.0010 | 0.47 3155 | 0.5863 | 0.0030 | 1.32 326.9 | 0.5691 | 0.0054 | 2.46

298.5 | 0.7206 | 0.0012 0.46 3155 | 0.6086 | 0.0029 | 1.23 326.9 | 0.7605 | 0.0071 | 2.42

298.5 | 1.0743 | 0.0018 | 0.46 3155 | 0.6116 | 0.0032 | 1.35 326.9 | 0.6941 | 0.0065 | 2.41

301.6 | 0.6997 | 0.0016 | 0.63 316.6 | 0.5852 | 0.0032 | 1.43 330.4 | 0.6175 | 0.0068 | 2.83

301.6 | 0.6183 | 0.0013 | 0.58 316.6 | 0.6995 | 0.0034 | 1.25 330.4 | 0.4969 | 0.0054 | 2.82

In X,= (9,86 + 0,50) — (5208 + 152) /T

5-(4-nitrophenyl)-furan-2-carboxylic acid (ILI)

318.2 | 0.4842 | 0.0025 1.33| 3285 | 0.7986 | 0.0063 2.05 | 333.4 | 0.5463 | 0.0067 3.17

318.2 | 0.4970 | 0.0025 1.29 | 3285 | 0.6513 | 0.0053 2.09 | 3351 | 0.5791 | 0.0083 3.70

318.2 | 0.4759 | 0.0025 1.35| 331.6 | 0.4512 | 0.0042 239 | 335.1 | 0.4886 | 0.0070 3.68

322.5 | 0.6562 | 0.0041 1.61| 331.6 | 0.5093 | 0.0048 242 | 335.1 | 0.4417 | 0.0062 3.63

322.5 | 0.4347 | 0.0027 1.63 | 331.6 | 0.6344 | 0.0059 241 | 337.0 | 0.3587 | 0.0058 4.15

322.5 | 0.5529 | 0.0034 1.61| 3322 | 0.3651 | 0.0036 253 | 337.0 | 0.5723 | 0.0092 4.13

322.6 | 0.4914 | 0.0033 1.73 | 3322 | 0.3302 | 0.0030 2.34 | 339.1 | 0.4610 | 0.0077 4.29

322.6 | 0.4251 | 0.0027 1.66 | 332.2 | 0.5830 | 0.0054 240 | 339.1 | 0.4593 | 0.0077 4.33

322.6 | 0.7458 | 0.0048 1.67 | 333.4 | 0.4088 | 0.0050 3.17 | 339.1| 0.5062 | 0.0085 4.30

328.5 | 0.8195 | 0.0066 2.07 | 333.4 | 0.3740 | 0.0045 3.12

In X,= (13,6 + 1,5) — (6478 + 509)- 1/T
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The thermodynamic solubility parameters
AsH 1 450iS given in Table 3 characterize, in addition
to the process of solution formation, the phase
transition of solid 5-(nitrophenol)-furan-2-carboxylic
acids into the liquid phase of the solution. Therefore,
to calculate the change in enthalpy (Ami) and
entropy (AmixS) of mixing (solvation), which charac-
terize the interaction of components in solution, it is
necessary to take into account the value of enthalpy
(AqsH) and entropy (AgsS) of melting of the studied
substances at their average dissolution temperature,
equations (2-3).
AsolH = AfusH + AmixH (2)
AsolS = AfusS + Amixs (3)
The value of AgsH of 5-(2-nitrophenyl)-furan-2-
carboxylic acid was determined in [21] based on the
results of the differential thermal method of analysis
and is 33.59 + 0.22 kJ/mol at a melting point (T,s) of
491.6 £ 1.0 K. The value of AgsH of substances (I1)
and (I11) could not be determined experimentally,
since according to the data of differential thermal
and thermogravimetric methods of analysis, the
process of melting acids is accompanied by thermo-
oxidative destruction. In such cases, approximate
calculation methods are used to estimate AssH, in
particular, in [16], the value of AgsH of 2-methyl-5-
(2,5-dichlorophenyl)-furan-3-carboxylic and 2-methyl-
5-(2-chloro-5-trifluoro methylphenyl)-furan-3-car-
boxylic acids were calculated from the specific value
of AwsS, which for phenylfurans is 0.319 + 0.027 (J/g-K),
and in [21] this value was refined and is 0.323 +
+ 0.026 (J/g-K). Taking into account the above value
and the known equation AgsS = AgnsH/Trs the
expression for calculating AgsH of the studied acids
will take the form:

AnsH = 0.323+0.026-233.18-Trys 4)

where 233.18 — molar mass of acids, g/mol.
Tws Of the acids were determined by the ca-
pillary method, the values of which are 526.8 and

521.5 K, respectively. The wvalues of AgsH of
compound (1) calculated by equation (4) are 39.7 +
+ 3.7 kd/mol, and (111) 39.3 £ 3.7 kJ/mol. AgsS will
be the same as the acids are positional isomers
(75.3 £ 7.0 J/mol-K).

Since the values of AqsH and AfusS were
calculated at Ty, and the values of AgH and AgyS
were calculated in temperature intervals (Table 2),
the average values of which are close to 298 K, in
order to generalize the results obtained, it was
decided to recalculate AgsH® and Ag,sS° to the gene-
rally accepted temperature of 298 K using equations
5 and 6 given in [16].
298—Tfys
1.35T fys

AfusHZQS = AfusHTfus (5)

298

Afu55298 = AquSTfus 1 + 0.74‘ b ln s (6)

The listed values of AgsH and AgsS up to 298 K
are given in Table 3; the same table also presents the
differential values of AnxH and AniS calculated
according to equations 2 and 3, which characterize
the interaction of components in solution.

The positive values of AnixH of the studied acids
in propan-2-ol in the studied range of concentrations
and temperatures indicate that the destruction of in-
termolecular bonds in individual substances, in par-
ticular in acids, requires more energy than is released
as a result of the formation of new intermolecular
bonds with propan-2-ol. As for the assessment of the
effect of isomerization on the value of the mixing
enthalpy, it increases in the order meta- (1) < ortho-
() < para- (I11) due to specific intra- and inter-
molecular interactions. Thus, when dissolving (I11),
a weaker dipole-dipole interaction with solvent mo-
lecules is observed due to a more linear form
compared to (I) and (Il), which leads to a more
endothermic solvation. Since the ortho- and meta-
isomers are characterized by a more compact
structure with stronger interactions, as a result, a
lower value of the mixing enthalpy is observed.

Table 3
Solubility thermodynamic functions of the studied acids in propan-2-ol at 298 K
Sub AnsH AfusS AsoIH- ASO|S| Ami><I"Iu Ami><S,
' kJ/mol J/mol-K kJ/mol J/mol-K kJ/mol J/mol-K
I 23.9+1.1 67.4+£2.2 42.64+2.9 89.0+9.1 18.7£3.1 45.749.3
11 26.9+4.0 69.9+7.5 43.3+1.3 82.0+4.2 16.4+4.2 38.4+8.6
11T 26.8+4.0 70.4+£7.5 53.944.2 113+12 27.1+£5.8 69+15
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Table 4
Solubility at 298 K and melting point of substances containing nitro and/or carboxyl groups
No. Substance X,-10° T‘;ZS’ Lit. | Ne Substance X,-10° T‘;ZS’ Lit.
p | 4enitro-1,2- - 1.11 489.1 | [22] | 7 | furan-2-acrylic acid 67.7+1.0 | 413.2 | [14]
phenylenediamine
2-methyl-3- 3-methyl-4-nitrobenzoic
2 aid | 243 4566 | [231| 8 | 0T 211 | 480.1 | [24]
3 | furan-2-carboxylic | 550y | 4024 | 147 | o | Zmethyl-S-phenylfuran-3- 1, 000y 0 | asgr | [15]
acid carboxylic acid
5-(2-nitrophenyl)- 2-methyl-5-(4-
4 | furan-2-carboxylic 1.49+£0.97 | 491.6 | — | 10 | methylphenyl)-furan-3- 1.85+0.99 | 507.2 | [15]
acid carboxylic acid
5-(3-nitrophenyl)- 2-methyl-5-(2-chloro-5-
5 | furan-2-carboxylic 0.49+0.98 | 526.8 | — | 11 | trifluoro-methylphenyl)- 1.56+0.98 | 517.6 | [16]
acid furan-3-carboxylic acid
5-(4-nitrophenyl)- 2-methyl-5-(2,5-
6 | furan-2-carboxylic | 0.29+0.98 | 521.5 | — | 12 | dichlorophenyl)-furan-3- 0.26£0.99 | 556.1 | [16]
acid carboxylic acid
Judging by the experimentally determined so- 0.00 —
lubility values (Table 2), the solutions of the studied Xy |
acids in propan-2-ol can be considered extremely
dilute, since the value of X, does not exceed 0.01. In 07
this case, it is worth checking the statement “a solid 1
with a high melting point is less soluble than a solid 400 |
with a low melting point”. Since the solubility of |
only three acids was studied in this work, in order to 000
conduct a more thorough analysis, a number of
publications were selected from the literature that 1
investigated the solubility of substances with nitro or 8.00 —
carboxyl groups in propan-2-ol, Table 4. _
Judging from the values of solubility in 000
propan-2-ol at 298 K (Table 4), their values decrease 166 I 1.’80 I z.Lo ‘ z_lzo Z_Lo 2,;0
VT 100K

with increasing Ty, Plotting these values in the
coordinates In(X;) = f(1/T;), we obtained a linear
dependence in Fig. 2.

After processing the dependence by the
method of least squares, we obtained equation (7)
with a correlation coefficient of p = 0.934:

(7

This similarity of the dependence indicates the

InX>=-26.6 + 10069*1/Tj

same type of interaction between propan-2-ol and
dissolved substances, regardless of their structure.
The determined equation (7) makes it possible to
estimate the approximate solubility of carboxyl-
containing compounds in propan-2-ol by their Tj.
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Fig. 2. Dependence of the logarithm of the mole fraction
of dissolved substances in propan-2-ol on the inverse of
the melting point: © — values are shown in Table 4

Conclusion

In this work the temperature dependences of
the solubility of positional isomers of S5-(nitro-
phenyl)-furan-2-carboxylic acids in propan-2-ol were
determined at 303.7-334.6 K (isomer I), 292.4—
330.4 K (isomer II) and 318.2-339.1 K (isomer III)
temperature ranges. The thermodynamic parameters
such as their solubility (I: A/ = 42.6 = 2.9 kJ/mol,
AiS = 89.0 £ 9.1 J/mol'K; II: AjgH = 43.3 +
+ 1.3 kJ/mol, AyS = 82.0 = 4.2 J/mol-K; III: Ay H = 53.9
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+ 4.2 kJ/mol, A, = 113 £+ 12 J/mol-K) and mixing,
i.e. solvation, (I: AnxHd = 18.7 = 3.1 kJ/mol,
ApiS =45.7+9.3 J/mol'K; II: A = 16.4 + 4.2 kJ/mol;
AmixS =384 £ 8.6 J/mol'K; III: A H = 27.1 £
+ 5.8 kl/mol, AnS = 69 £ 15 J/mol'K) were
calculated at 298 K and could be used as a ther-
modynamic reference data for further energy con-
sumption estimation at the synthesis and purification
stages of these substances.

The dependence of the solubility of carboxyl-
containing substances at 298 K in propan-2-ol on Ty,
was established, which makes it possible to estimate
the approximate solubility of substances in solvent

by Tfus-
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0. L FOpaKZ, 1. C. IlleBuenko’, I. B. CoGeuxo’
! Hanionanshuii yrisepcurer “JIbBiBChKa MOTiTEXHiKa”,
kadeapa Gi3uUHOT, aHAIITUYHOI Ta 3araJbHOI XiMil,
? JIbBiBCHKHMI HAIiOHATBHII YHIBepcHTET im. IBana Opanka,
kadenpa opraHiqyHoi XiMmii

TEPMOJINHAMIYHI TAPAMETPH PO3YUHIB 5-(HITPO®EHLI)-
®YPAH-2-KAPBOHOBUX KHUCJIOT ¥ IPOITAH-2-0OJII

Ha ocHOBi TeMmepaTypHOI 3aJ1€3KHOCTI PO3YHHHOCTI 5-(2-HiTpodeHin)-Ppypan-2-kapGoHOBOI KHCIOTH,
5-(3-niTpod eHin)-pypaH-2-kapGoHOBOI KUCIA0TH Ta 5-(4-HiTpodeHin)-Ppypan-2-kapOOHOBOI KHCJIOTH B MPO-
NMaH-2-0J1i PO3Pax0BaHO EHTAJBIIIO Ta eHTPOMil0 iX po3uuHeHHs. 3 ypaxXyBaHHSIM E€HTAJbII Ta eHTpomil
IJIaBJIeHHS, epepaxoBanux A0 298 K, po3paxoBaHo eHTaabmii Ta eHTpoii 3MilTyBaHHs. Bu3zHauyeHo 3asex-
HiCTh PO3YMHHOCTI KapOoKkcHIBMicHUX pedoBUH npH 298 K Bia iXHb0I TeMnepaTypu njiaBJIeHHS.

Knro4o0Bi c10Ba: po34MHHICTb; €HTAJBIIS PO3YMHEHHS; CHTANBIA 3MIIIYBAHHS; CHTAJBIIA IUIaB-
Jiennst; 5-(2-uitpodenin)-pypan-2-kapoonoBa kuciora; 5-(3-Hirpodenin)-pypan-2-kapGoHoBa Kuca0Ta; 5-

(4-niTpodenin)-pypaH-2-kapOoHOBa KHCJIOTA.
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