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Abstract. This work deals with the investigation of the
reactions of ethylbenzene and its derivatives with ozone in
asolution of glacial acetic acid. The products and kinetic
features of oxidation were studied, the kinetic parameters of
the reactions were found, and the mechanism of ozonation in
the liquid phase was proposed. The influence of deactivating
substituents (-Br, -NO,) in the aromatic ring on the selectivity
of the side chain oxidation of the substrate was established. It
is shown that the main direction of ethylbenzene oxidation is
ozonolysis with the formation of aliphatic compounds, while
the ozonation of p-bromomehylbenzene and p-
nitroethylbenzene significantly increases the selectivity of the
side chain oxidation of the substrate, and the corresponding
acetophenones become the main products of the reaction.
The kinetics of the reaction were studied using gas
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These common reactions typically require elevated
temperatures and pressures, creating significant process
and equipment design challenges. The disadvantages are
increased explosiveness due to the use of oxygen and the
formation of hydroperoxide, a low yield of the target product,
and significant difficulties in its isolation due to the formation
of by-products.

Recent advancements suggest that employing ozone —
an allotrope of oxygen — as an alternative oxidizing agent
could revolutionize these oxidation procedures.” Ozone's
inherently superior redox potential (2.04 vs. 1.86 mW for
molecular oxygen) offers the possibility of developing
environmentally benign, low-temperature processes.

Previous research on ozonolysis within the toluene
series has yielded various low-temperature methods to
synthesize benzyl alcohols, benzaldehydes, and benzoic
acids.*® The examination of ozonation in the ethylbenzene

chromatography and spectrophotometry, measuring the
optical density of the gas flow in the UV region.
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1. Introduction

Acetophenones derived from the oxidation of
ethylbenzene are integral to the manufacture of
pharmaceuticals, dyes, intermediates in organic synthesis,
fragrances, and other products. Extensive methodologies
for synthesizing acetophenones have been documented,'”
often involving the direct oxidation of ethylbenzene using
atmospheric oxygen as the oxidant.

CH, CH—CHy C—CHy

43.2% 42.7%

series is still developing and demands a thorough
systematization of the data acquired. This study advances the
exploration of ethylbenzene oxidation and its ozone-
substituted analogs, to broaden the knowledge base
surrounding arene ozonolysis in the ethylbenzene series and
enhance the development of efficient, low-temperature, and
low-waste oxidation technologies.

2. Experimental

2.1. Materials

In the laboratory experiments, we used analytical
grade glacial acetic acid supplied by Sigma, as well as high-
purity ethylbenzene, acetophenone, 4-bromoethylenzene, 4-
bromoacetophenone,  4-nitroethylbenzene, and  4-
nitroacetophenone from Acros Organics.
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The oxidation of ethylbenzene and its derivatives
with ozone-containing gases in a solution of acetic acid
was carried out on a laboratory installation, the schematic
diagram of which is shown in Fig. 1. Air or oxygen under
a pressure of 0.4—0.5 MPa through a rotameter of the RS-
3A type (5) was directed to the drying system, which
consisted of Tyshchenko glasses (1-4) connected in
series. The first and third ones were empty, the second one
(2) was filled with monohydrate, and the fourth one (4)
was filled with KSM brand silica gel. The dried oxygen-
containing gas directly entered the ozonator (6) — a system
of U-shaped glass tubes connected in series and filled with
a 5% solution of copper(ll) sulfate, into which copper
electrodes with a diameter of 1.5+2.5 mm were immersed.
They were supplied with a voltage of 10,000 V from a
NOM-10 transformer (11). The electrical circuit of the
ozonator was powered through a C-0.9 voltage stabilizer
(12). The power supply of the high-voltage transformer
was regulated by a laboratory auto-transformer (10). The
ozonator was placed in an aquarium (7), through which
water circulated for cooling. The concentration of ozone
in the gas phase was regulated by the electric voltage and
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the consumption of oxygen-containing gas using the
values of the calibration curves. The voltage was applied
to the electrodes of the ozonator at fixed gas flow
parameters. The ozone concentration in the gas phase
remained constant throughout the experiment. The
obtained ozone-containing gas was fed into a glass
column with a perforated bottom (8), which contained a
solution of ethylbenzene or its derivative (0.1-0.4 mol L)
in glacial acetic acid at a temperature of 288-333 K.

For the method of ozone oxidation, a 30-mL
perforated glass column was used, containing 20 mL of
the glacial acetic acid and a stoichiometrically calculated
quantity of ethylbenzene. The mixture was maintained at a
constant temperature of 288 K. An ozone-air mixture with
a 1.12% v/v concentration of ozone was introduced at a
flow rate of 60 L-h™". The ozone absorption rate averaged
83.3% during the oxidation process. After 2.5 h a sample
was extracted for gas chromatographic analysis to confirm
the complete consumption of the substrate. After
obtaining positive results indicating the absence of a
substrate, the supply of the ozone-air mixture was
stopped.

Fig. 1. Schematic diagram of the laboratory installation. 1-4 — drying system; 5 — rotameter; 6 — ozonator;
7 — water bath for cooling; 8 — reactor; 9 — a glass with a solution of potassium iodide;
10 — laboratory autotransformer; 11 — voltage increase transformer; 12 — voltage stabilizer; 13 — ozonometer

2.2. Analytical Methods

The ozone concentration in the gas phase was
quantified using a spectrophotometric method, which
involved measuring the optical density of the gas stream
in the ultraviolet (UV) spectrum. This was achieved using
a SF-46 LOMO spectrophotometer, equipped with a
Teflon flow cuvette featuring quartz windows in the
measuring chamber. To determine the concentration of
ethylbenzene and its derivatives in the acetic acid solution,
gas chromatography was used. The chromatographic
analysis was conducted using a flame ionization detector

and a column of 1 m in length and 3.5 mm in diameter.
This column was packed with INERTON-Super (0.16-0.2
mm) as the carrier material, which was coated with a
S5wt.% of FFAP fixed phase. The operational conditions
were as follows: the evaporator temperature ranged from
503 to 533 K; the flow rates for carrier gas (nitrogen),
hydrogen, and air were maintained at 2.0 L~h’1, 1.8 L~h’1,
and 18 L'h™, respectively. The temperature was controlled
within a range of 363448 K, with an increased rate
programmed at 8 °C/min.
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Quantitative analysis of aliphatic peroxides —
aromatic ring breakdown products — was carried out by
the iodometric method.® After a certain period, a sample
(1 mL) was taken from the reaction mass, blown with air
to remove ozone completely, and 20 mL of a 5% solution
of potassium iodide acidified with 2.5 mL of 0.1M
solution of sulfuric acid was added to it. The mixture was
then incubated at 293 K for either one hour or one day,
followed by titration with a 0.05M sodium thiosulfate
solution. The concentration of aliphatic peroxides (mol-L"
" was calculated using the following formula:

[oz] = Mx (1)
nlp
where V7 is the volume of sodium thiosulfate, mL; Vp is
the volume of the sample, mL; M7y is the molar
concentration of titrant, m01~L’1; n is the number of
electrons transferred. The relative measurement error was
+ 8%.

3. Results and Discussion

Under atmospheric conditions and at a temperature
of 288 K, the oxidation of ethylbenzene in acetic acid by
molecular oxygen proceeds at a markedly slow rate. In
contrast, the introduction of ozone catalyzes the reaction,
leading to complete oxidation within 2.5 h, as depicted in
Fig. 2. Analysis of the reaction products reveals a
bifurcation of the ozonation pathway: one involves the
ethyl side chain, and the other targets the aromatic
benzene ring, known as ozonolysis. The selectivity of
ethyl group oxidation was quantified at 34%, which is
twice as high as the corresponding selectivity for toluene
side-chain oxidation’ (Table 1).
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Fig. 2. Kinetics of ethylbenzene oxidation with an ozone-air
mixture in acetic acid; 7= 288 K; [ArCH,CH;],= 0.4;
[0:],=5.2-10* mol-L"; ¥g=0.01 L; ® = 30 L-h"'; Changes
in ethylbenzene concentration (EB) (1), ozonides (Oz) (2),
acetophenone (AP) (3), a-phenylethanol (PE) (4),
carboxylic acids (5)
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The ozonolysis pathway entails the fragmentation
of the benzene ring, resulting in the formation of ozonides
and their eventual conversion to aliphatic peroxide
derivatives. The consumption of ethylbenzene via this
pathway is quantified at 63%. An estimated 3% of the
reaction products could not be identified and are listed as
unidentified in Table 1.

Under the conditions of the basic experiment (Fig.
2), a material balance of oxidation was compiled
(Table 2), which shows that the main product of the ethyl
group transformation is acetophenone. At the initial stages
of the reaction, a-phenylethanol accumulates in parallel
with ketone. It is an intermediate product of the reaction,
as evidenced by the nature of the kinetic curve of its
formation (Fig. 2, line 4), which has an extreme at the 50"
minute. The maximum alcohol yield reaches 10%, after
which it continuously decreases and at 125 min the
alcohol is no longer detectable.

Table 1. Oxidation of ethylbenzene and its oxygen-
containing derivatives by an ozone-air mixture in acetic
acid at 288K. [05],= 5.2:10™; [ArH]s= 0.4 mol-L™";
Vp=0.01 L

Selectivity, %
Compound O;li(;l;e by the unidentified
chain aroma ring products
Ethyl benzene 34.0 63.0 3.0
a-Phenyl- 95.5 3.5 1.0
ethanol
Acetophenone 4.0 92.0 4.0

Under the stipulated experimental parameters,
acetophenone serves as an intermediary in the reaction
sequence. Its concentration within the solution peaks at
150 minutes, subsequently exhibiting a steady decline as
shown in Fig. 2. Concurrently, the formation of benzoic
acid, anticipated based on previous studies,” is relatively
limited, constituting only 4% of the aggregate reaction
products. Additionally, carbon dioxide evolution was
observed at a rate of 0.2 moles per mole of consumed
ethylbenzene, indicative of oxidative decarboxylation
events within the reaction milieu.

Despite the experimental approach employed, o-
phenylethyl hydroperoxide remained undetected. None-
theless, there is a significant accumulation of peroxidic
compounds, a result of the oxidative cleavage of the
benzene ring via ozonolysis, within the reaction medium
(refer to Fig. 2 and Table 2). These compounds, charac-
terized as a pale yellow liquid, exhibit rapid reactivity
with potassium iodide, yielding molecular iodine. This
reaction occurs in a stoichiometry commensurate with the
presence of one hydroperoxide group, as quantified within
one hour (see Table 3).
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Table 2. Material balance of the basic experiment of ethylbenzene oxidation

The concentration of reagents and total concentration, mol'L”
T, min. EB PE AP oD unidentified 5
products
12.5 0.336 0.012 0.012 0.040 0.000 0.400
25.0 0.282 0.021 0.026 0.061 0.010 0.400
37.5 0.233 0.032 0.035 0.090 0.010 0.400
50.0 0.180 0.040 0.050 0.121 0.009 0.400
75.0 0.107 0.027 0.080 0.177 0.009 0.400
100.0 0.053 0.010 0.096 0.231 0.010 0.400
125.0 0.019 0.000 0.120 0.250 0.011 0.400
150.0 0.000 0.000 0.136 0.251 0.013 0.400
175.0 0.000 0.000 0.105 0.235 0.060 0.400

Table 3. Effect of the holding time of the mixture of
solutions of the analyzed ethylbenzene peroxides with
potassium iodide on the analysis results

Peroxide concentration, mol-L”
Oxidation | Afteranhourof | After 24 hours of exposure
time. min, | €xposure of the to the analyzed solution
' analyzed
solution
15 0.050 0.050
30 0.075 0.075
60 0.140 0.150
120 0.260 0.290
150 0.235 0.255

Extended exposure of the reaction solution for an
additional 24 h does not significantly alter the analytical
results, aligning with the findings reported in the
literature.® Literature sources indicate that hydroperoxide
groups enter into rapid reactions with potassium iodide,
usually within the first hour, while the reduction of dialkyl
peroxides lasts up to 20 hours.

The oxidation of ethylbenzene reveals that the
benzene ring's degradation products comprise not only
hydroperoxide but also carboxyl groups, as evidenced by
Fig. 2 (line 5). Notably, there is a direct correlation
between the rise in carboxyl-containing substances and
the increase in hydroperoxide group concentration (Figs. 3
and 6), suggesting the incorporation of one carboxyl
group in each aliphatic hydroperoxide molecule.

Subsequent investigations focused on the impact of
different substituents on the benzene ring of ethylbenzene
regarding the kinetics and selectivity of ozone oxidation. The
presence of a bromine atom at the para-position was found to
enhance the side-chain oxidation selectivity to 48.0%, with
the aromatic degradation products identified as 4-
bromoacetophenone (40.0%) and 1-(4-bromophenyl)ethanol
acetate (8.0%) as illustrated in Fig. 3. This selectivity
represents a 14% increase compared to ethylbenzene
ozonation. These results support the prevailing understanding

that deactivating substituents in the aromatic ring increases
the compound's resistance to ozone, which is consistent with
established theories on the effects of substituent character on
aromatic reactivity. During ozonolysis, the benzene ring is
disrupted, forming ozonides and aliphatic peroxide
derivatives. The conversion rate of 4-bromomethylbenzene
via this route is quantified at 50.0%. Approximately 2.0% of
the reaction products are still needed to be accounted for.

C, mol-L"
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Fig. 3. Oxidation of 4-bromomethylbenzene with an ozone-air
mixture in acetic acid; 7=293 K; [ArH],=0.4; [03]0:1.6~10'3
molJL; Vg=0.01L; =30 Lh™; Changes in the concentration
of 4-bromomethylbenzene (1), 4-bromoacetophenone (2),
peroxides (3), 1-(4-bromophenyl)ethanol acetate (4)
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Fig. 4. Oxidation of 4-nitroethylbenzene with an ozone-air
mixture in acetic acid; 7=293 K; [ArH],=0.4; [03]0:1.6~10'3
mol-L"; V¢=0.01 L; ®=30 L-h. Changes in the concentration of

4-nitroethylbenzene (1), 4-nitroacetophenone (2), peroxides (3),
1-(4-nitrophenyl)ethanol acetate (4)
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The replacement of the bromine atom with an
electron-withdrawing nitro group leads to an even greater
increase in the selectivity of oxidation over the ethyl
group of the substrate. The yield of aromatic products
reaches 53% (4-nitroacetophenone) and 4% (1-(4-
nitrophenyl)ethanol acetate) (Fig. 4). The selectivity of
oxidation by the aromatic ring with the formation of
aliphatic peroxides does not exceed 40% (Fig. 4).

It was found that the rate constants of ozone
consumption in reactions with the studied aromatic
compounds are significant, as shown in Table 4. These
constants reflect the aggregate rate of ozone reactions

Andriy Galstyan et al.

across all pathways. To elucidate the mechanism of
ozone’s interaction with ethylbenzene and its derivatives,
effective rate constants for reactions involving
substituents at the para- and meta-positions of the
benzene ring were ascertained. As depicted in Fig. 5, there
is a discernible linear correlation between the reactivity of
the substrate with ozone and the nature of the substituent.
This relationship corresponds to the Hammett equation.
The Hammett constant (p) for the ethylbenzene series is -
1.25 (see Fig. 5), which indicates an electrophilic
mechanism of interaction between ozone and alkylben-
zene.

Table 4. Rate constants for the reaction of ozone with 4-bromomethylbenzene and its ketone in acetic acid solution at

293K
Compounds [03],-10°, mol-L! [ArH],10% mol-L" ke (mol's)”
Ethylbenzene 0.8+1.6 0.1-0.6 0.400+0.040
4-Bromoethylbenzene 0.8+1.6 0.1+0.6 0.140+0.010
4-Nitroethylbenzene 1.0+1.6 0.1+0.6 0.015+0.001
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Fig. 5. Dependence of the effective rate constant
of the reaction of ozone with substituted ethylbenzene
in acetic acid at 293 K on the value of o+

The effective rate constants for the ozonation of 4-
bromomethylbenzene at different temperatures are given
in Table 5. As can be seen from Fig. 6, the first order of
the reaction by reagents is reproduced at temperatures up
to 293 K, at higher temperatures a new linear dependence
of ket on ([Os]o/[ArH]o)"” is established (Fig. 6):

ker =k’ + k" ([0s]o[ ArH]o)* @

Under these conditions, after multiplying both parts
of Eq. (1) by [Os]o[ArH],, the equation for the rate has the
following form:

r=k'[0s]fArH]¢+ kTOs],"* [ArHL®  (3)
where ¥ is the effective rate constant of a nonchain
reaction and K’ is the effective rate constant of a chain
reaction.

Fig. 6. Dependence of the effective rate constant
on the initial concentration of reagents at temperatures of 288
(1),293 (2),303 (3), 313 (4), and 333 K (5)

The form of Eq. (3) indicates the existence of two
mechanisms of ozone consumption in reactions with 4-
bromomethylbenzene: ion-radical nonchain mechanism,
when ¥ = ¥ [Os]o[ArH],, and ion-radical chain mecha-
nism, when r 7= ¥ [03]01'5 [ArH]OO'5 . The nonchain
mechanism is realized at temperatures up to 293K. At
higher temperatures, along with the nonchain consum-
ption of ozone, chain consumption is observed. Initial
substrates within the studied temperature range are
oxidized exclusively by the nonchain mechanism (4, 5).”

The nonchain mechanism of the oxidation reaction
is likely to occur in the primary circuits:

ArCH,CH;3 + O3 — ArCH'CH; + HO™ + O, @)
ArCH,CH; + O; — ArCH(OH)CH; + O, %)
ArCH,CH3; + O; — aliphatic peroxides (6)
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Table 5. Kinetic parameters of the reaction of ozone with 4-bromomethylbenzene in acetic acid.

[05],=(0.8-1.6)-10""; [ArH],=(0.1-0.6) mol-L"

T.K ([Os]/ ke, k | k E | E A | A
’ [ArH],)" L-mol-'s! Lmol™s’ J mol” Lmol' <!

288 3.65 012

5.17 0.13

6.32 0.12 0.12 -

7.07 0.12

10.95 0.12
293 3.65 0.14

5.17 0.12

6.32 0.12 0.13 ;

7.07 0.13

10.95 0.14 .
303 365 0 15.7 19.7 82.5 5.1-10

5.17 0.26

6.32 0.27 0.16 2.20

10.95 0.41

12.65 043
313 3.65 0.29

5.17 0.36

6.32 0.41 0.20 2.90

10.95 0.52

12.65 0.54

Table 6. Changes in the concentration of 4-bromomethylbenzene peroxides over time at different temperatures.

[Peroxides]s= 0.2 mol-L”!

] C, mol-L” 4

T, min 288K 293K 303K 313K 333K Er, kimol

0 0.200 0.200 0.200 0.200 0.200

5 0.200 0.200 0.195 0.193 0.185

10 0.200 0.200 0.190 0.183 0.150

20 0.200 0.200 0.185 0.168 0.115 23.4£2.3

40 0.200 0.200 0.182 0.155 0.075

60 0.200 0.200 0.175 0.135 0.060

The dependence of the ozone consumption rate
constant in the studied reactions on the ([03]0/[ArH]0)0'5
ratio indicates the existence of a nonchain mechanism of
ozone consumption alon% with the chain mechanism. The
equation 7 = & ” [Os], “[ArH],>* or /' = k "[05], ()",
where r; ~ [O3]o[ArH], is the rate of initiation of the
process, is a typical equation for the rate of substrate
consumption (in this case, ozone) in the limiting sta§e of
chain continuation and the stage of its quadratic break.

It is pertinent to observe that the temperature
threshold at which the decomposition of the ozone chain
becomes significant is concurrent with the onset temerature
for the degradation of peroxides, which are products of the
aromatic ring destruction. As illustrated in Table 6,
peroxides derived from 4-bromomethylbenzene exhibit
considerable stability. Nevertheless, their stability
diminishes with temperature escalation, leading to the
generation of aliphatic aldehydes and acids,*’ with the
decomposition rate accelerating at elevated temperatures.

Moreover, there is a noteworthy similarity between
the activation energy for the chain reaction (E// ), which is

19.7 kJ-mol™ (Table 5), and the energy (E7) required for the
thermal decomposition of peroxides, 23.4 kJ-mol™, (Table
6). The derived temperature dependencies suggest that the
chain consumption mechanism of ozone in reactions with
arenes is facilitated by its interaction with aliphatic by-
products formed from the peroxide decomposition, such as
aliphatic aldehydes. This is consistent with existing
knowledge that aliphatic aldehydes undergo oxidation
predominantly via a chain mechanism.*

Experimental studies have shown that the above-
described kinetic regularities are similar to those described
for the oxidation of ethylbenzene and 4-nitroethylbenzene
by ozone in acetic acid.

According to the experimental and literature
data,"*' the mechanism of ozone consumption during the
oxidation of ethylbenzene and its derivatives can be
represented as follows:

0z — RCOOH )
RCOOH —>RCHO )
RCHO + 0; — RC(0) + HO' + 0, 9)
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R C(0)+ 0, — RC(0)O’5 (10)
Rl' + 02 — R102' (1 1)
RC(0)0y + 05— Ry +C0,+20,  (12)
R0y + 03 — R,0 +20, (13)
R10' +03;— R102' +0, (14)
2R;0, — products (15)

First, ozonides (Oz), products of the primary attack
of ozone on the aromatic ring, are converted into aliphatic
peroxide compounds that are stable at low temperatures (7).
With increasing temperature, they are destroyed to form
aliphatic products, for example, aldehydes (8), which are
known to react with ozone via chain mechanism.® The rate
of the ozone depletion chain reaction, according to (3), is
written by Eq. (16):

r=k"[05]," [RCHO], (16)
or r=kT05]r)"* (17)

Their appearance indicates the participation of ozone
in the limiting stage of chain extension (12) and (13), and
then the quadratic break of chains (15). The presence of
reaction (12) is confirmed by the fixation of CO, when the
gases exiting the reactor pass through lime water.

4, Conclusions

This study investigates the non-catalytic oxidation of
ethylbenzene and its derivatives, which have been
ozonated, in a solution of glacial acetic acid. It was
determined that ethylbenzene undergoes ozonation via two
distinct pathways: along the benzene ring, resulting in the
formation of aliphatic peroxides, and along the side chain,
predominantly yielding acetophenone. The addition of
deactiating substituents to the aromatic ring of ethylbenzene
notably enhances the selectivity of oxidation at the ethyl
group in the series ArCH,CHj3 (34%) < Br-ArCH,CHj3
(48%) < NO,-ArCH,CHj; (57%). This observation is con-
istent with current understanding of how the characteristics
of substituents affect the reactivity of aromatic compounds

Kinetic parameters of ozonolytic reactions were
found. It is shown that at temperatures up to 293 K, the
effective rate constants of the reaction of ozone with the
substrate do not depend on changes in the concentrations of
the reactants, and at higher temperatures, they increase with
increasing ozone concentration in the reaction system.

Based on the obtained experimental data, a
mechanism of ozonation of ethylbenzene and its substitutes
in the liquid phase was proposed. It was found that at
temperatures up to 293 K, oxidation by ozone proceeds via
a non-chain mechanism, and as the temperature increases, a
chain mechanism of ozone consumption appears alongside
the non-chain one, which is associated with its participation
in reactions with products of thermal decomposition of
aliphatic peroxides.

The presented material can be the basis for the de-
elopment of a catalytic method for the ozonation of ethyl-
enzene derivatives for the low-temperature synthesis of the
corresponding acetophenones with a high yield of the target
product.

Andriy Galstyan et al.
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JOCJIKEHHS PEAKIII O30HY
3 ETWJIBEH3EHOM TA OO 3AMIIEHUMH
B PUIKII ®A3I

Anomauin. 'V yiti pobomi docniodnceno peakyii emunbenzeny
ma 1oeo 3aMiujeHUx 3 030HOM y PO3YUHI KPUIHCAHOI OYMOBOT KUCTIOMU.
Busueno npodykmu ma Kinemuuni 0coOOIUE0CTIE OKUCHEHHS, SHATOEHO
KiHemuyHi napamempu peaxyiil i 3anponoHOBaHO MeXaAHi3M 030HY8AHHS
6 pIOKiii ¢hasi. Bemaroeneno eniug 0e3akmugyiouux 3amicHukie (-Br, -
NO;) 6 apomamuuHoMy Kilbyi HA CEIEKMUBHICIG OKUCHEHH:
cyocmpamy 3a 6iunum aanyiocom. TIokasano, wo 0CHOBUM HANPAMOM
OKUCHEHHSI emuiOeH3eHy € O30HOM3 3 YMEOPEHHAM ANighamudHux
cnomyk, a ni0 wac 030MyBaHHS  N-OpomemuiOeHseny ma -
HImpoemuiben3eHy Cymmeso NiOBUULYEMbCS CENEKMUBHICHTb OKUCEHHS.
cybcmpamy 3a OiYHUM JAHYIO2OM, | OCHOBHUMU NPOOVKAMU Dearyii
cmarome  6ionosioni  ayemoghenony. Kinemuky peaxyii euguanu 3a
donomozoio memodig 2azo6oi xpoamoepaghii ma cnexmoomomempii,
SUMIPIOIOYL ONIMUYHY 2YCIMUHY 24308020 NOMOKY 8 Y D-o0bnacmi.
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