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Abstract: The kinetic patterns of the reaction oxidative hydroxyhalogenated alkylcyclohexenes involving
hydrogen peroxide and hydrogen halide acids in the liquid phase are considered. The reaction is
reversible and has a second order in the forward and reverse directions. The speed of both stages of the
process is correlated with the conformational effects of the substituents. The optimal reaction conditions
were established and the isomeric and conformational composition of the obtained products was
determined. The results of the kinetic studies and the study of stereochemistry and conformational
equilibrium of the obtained adducts suggest that this reaction proceeds according to the electrophilic
mechanism with the formation of trans-addition products. It was found that in the equilibrium mixture of
reaction adducts, there are mainly conformers with an axial arrangement of a halogen atom and a
hydroxyl group with an equatorial position of the substituents. Based on kinetic and spectral data, a

probable reaction mechanism and conformer structure are proposed.
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Introduction

Cyclohexene and its derivatives exist
mainly in the conformation of the half-chair
and the substituents located close to the plane
of the double bond in the C; and Cs
orientations  are  sterically  extremely
disadvantageous and especially, if they are
present at the olefin carbon atom [1,2]. For
2.3-disubstituted cyclohexenes with chlorine
or bromine atoms and some oxygen containing
functional groups (OH, OCH3;, OOCHj3, etc.),
the pseudo-axial orientation is preferable, and
this, according to the authors [3], is due to
both spatial factors and hyperconjugation.

Information about the conformation of
the products of oxidative hydroxyhalogenation
of 1- 3-alkyl, l-acyl- and 4-
alkenylcyclohexenes is practically absent in
the literature.

This paper presents the results of
studies on the synthesis and study of the

R
X = OH, R
HX + H,0,—#[H=0—0—H| ==[H-0—0—H] JZ» Re.<n OH,
HHIg Hig™ He Hige
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configuration of hydroxychloro(bromo)ide
1,3-methyl-, l-acetyl- and  4-ethenyl
cyclohexenes in in situ mode of addition of
electrophilic reagents formed in the HX-H;0,-
cycloolefin system. The task of these studies
also included study of the influence of the
nature of various substitutions located close to
the plane or near the double bond, in order to
interpret the stepwise addition of electrophilic
intermediates under the combined conditions
of the reagents.

Hydroxychloro(bromo)ide acid of
these cyclo-olefins are obtained by the
previously developed method [4,5]. In this
case, the synthesis process is carried out
sequentially in several stages, with the
formation of hydroxychloro-2 (a-d) and
hydroxybromide-3 (a-d) according to the
scheme:

2 (a-d) B

3 (a-d)
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Where, Hlg=Cl (2); Br (3): R=1-CHs (a), 3-CHs (b),1-CHsOC- (c), 4-CH=CH; (d)

Scheme 1

Experimental

Experiments have shown that the
selectivity of the process and the yield of the
target product depend on the nature of the
alkyl radical, temperature, the concentration of
hydrohalic acids and the intensity of mixing of
the reaction mass. In the case of using 11-15%
HCI solutions and 8-10% HBr, the highest
yields of active oxyhalide intermediate and
reaction products are achieved. When the
temperature rises to 20-50°C, the vyield of
hydroxyhalides increases and reaches 72-
80.5% for hydroxychlorides and 64-75% for
hydroxybromides. It should be noted that
carrying out the reaction at a temperature
above 50°C and increasing the concentration
of Hlg is impractical because the
decomposition rate of hydrogen peroxide and
the active electrophilic intermediate increases,

and with the formation of molecular oxygen
chlorine (or bromine) in the reaction products,
along with hydroxyhalides, it accumulates up
to 15-25% dichloro(bromo)derivatives  of
cycloolefins.

The reaction of the
hydroxyhalogenation of substrates in in situ
mode proceeds through the steps of generating
the intermediate [HIg"OH7] in the aqueous
phase, with the subsequent attack of the double
bond of the substrates in the organic phase. An
increase in the stirring rate (200-400 rev/min)
of the reaction mass removes all diffusion
factors. As a result, the transition of the active
oxyhalide intermediate from the aqueous
phase to the organic phase is facilitated, which
have positive effects on the process and the
yield of reaction products.

Results and discussion

The study of the influence of the nature
of the alkyl group on the yield of the target
product in the optimal conditions found
showed that, with changes in the size and
nature of the alkyl radicals near the multiple
bond plane, the hydroxyhalide vyields are:
80.5% for 2-Cl-1-CHs- and 72.3% for 2-Br-1-
CHs-cyclohexenols, 72.6% for 1-(1-ClI-2-OH-)
and 69.5% for 1- (1-Br-2-OH-
cyclohexyl)ethanones, 74.3% for 2-CI-3-CHj
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and 68.3% for 2-Br-3-CHs-cyclohexanols,
67.4% for 2-Cl-4-ethenyl- and 64.8% for 2-Br-
4-ethenylcyclohexan-1-ols, respectively. From
the above data it follows that in the case of
more bulky (1-acyl- and 4-ethenyl-) radicals,
the yield of the target product is 7-10% lower.
This is probably due to the spatial difficulties
created by the shielding of the double bond by
these radicals.

100

T, min.

150 200

Fig. 1. Kinetic curves of consumption of H,O, (1-4) and accumulation of HOCI (5-8) at various
temperatures, 1 and 8- 20°C, 2 and 7- 30°C, 3 and 6- 40°C, 4 and 5- 50°C. (molar relative: 4-

ECH:HCI:H,0,=1:1.5:1.5)

CHEMICAL PROBLEMS 2019 no. 4 (17)



615

CONFORMATIONAL ASPECTS OF THE

Investigation of the effect of
temperature and molar amount of hydrogen
peroxide on the rate of the oxidative
hydroxyhalogenation reaction Cg cycloolefins
shows that with an increase in temperature
from 20°C to 50°C and a molar amount of
H,0, from 1.0 to 2.5 mole, the rate of H,O;
consumption increases from 4.4510* to
29.12:10* moleT™*s™ (fig.1 and tab.1).

With a decrease in the concentration of
HCI in the range 36-10% and HBr acid in the
range 35-5%, the rate of reaction of their
consumption and the rate of formation of
hydroxychloro- (fig.2a) and hydroxybromo-4-
vinylcyclohexene (fig.2b) increase from 3.58

to 18.6.10° mole’l's and from 1.52 to 14.72.10-
5 molels, respectively. A decrease in the
reaction rate and yield of hydroxyhalides at
high concentrations of hydrohalic acids is
possibly due to the fact that it contributes to an
increase in the yield of molecular halogens and
dihalogen derivatives in the reaction medium.
With a decrease in the concentration of
hydrohalic acids, the mobility of halogen ions
increases greatly, which contributes to a shift
in the equilibrium to the formation of an
electrophilic intermediate and its increase in
concentration in the reaction medium, which
positively affects the yield and selectivity of
the target product.
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Fig. 2. The effect of the concentration of HHIg acid (a-HCI, b-HBr) on the yield of 4-ethenyl-
cyclohexene hydroxyhalides (for HCI: 1-36%, 2-26%, 3-16%, 4-10% and HBr: 1-35%, 2-25%,
3-5%, 4-8%; (molar ratio: 4-ECH:HHIg:H,0,=1:1.5:1.5, T, 30°C)

Table 1. The results of the influence of temperature, concentration of HHIg and H2,O, on the
reaction rate of oxidative hydroxyhalogenation of 4-ethenylcyclohexene (molar ratio: 4-ECH =
HHIQ).

CaveH, HCI,* T °C HBr, H,0,, W107* W10”
mole/l % ’ % mole/l mole/l's mole/l's
1.0 36 30 35 1.5 3.58 1.52
1.0 26 30 25 1.5 4,52 5.05
1.5 16 30 15 2.0 5.54 4.67
2.0 16 30 8.0 2.2 6.36 5.32
2.5 26 30 5.0 2.2 6.55 4.28
1.0 16 30 5.0 1.5 18.60 9.80
1.0 10 20 8.0 15 11.42 12.45
1.0 10 40 8.0 15 16.10 13.65
1.0 10 50 8.0 1.5 29.12 14.72

With a further increase in temperature
and a molar amount of an oxidizing agent, side

reactions - decomposition of H;O, and
electrophilic intermediate HIgOH (HIg= ClI or
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Br) or halogenation of the double bond of the
substrate - occur, that negatively affects the
selectivity of the reaction.

The reaction studied is described by a
second-order Kinetic equation. First order in
the substrate (cycloolefin) and first order in the

H,0, + HHIg —» HOHIg + H,0

D/\R == D/\R == AN
RN RN

HOHIg “OH

R

f

(3)

(2)

(5)

The proposed reaction mechanism is
explained by a series of kinetic data. The
observed induction period on the Kinetic
curves (fig. 2) of formation and expenditure
hydroxhalogen is apparently related to the
accumulation by oxidation of the oxidatively
generated electrophilic intermediate HIgOH to
certain concentrations in the initial stages.
From the nature of the curves, it is obvious
that after the stage of hydroxyhalogenation of
the substrates, an unproductive decomposition
of H,O, and HIgOH is observed.

Figure 2 shows that the initial rate of
formation of hydroxychloro-alkylcyclohexanes
(2a) is greater than the initial rate of formation
of hydroxybromo alkylcyclohexanes of the
latter (2b). This is due to the fact that in the
initial period, oxidatively generated HIgOH
form a m-complex (3) with a double bond,
alkylcyclohexenes, which then turns into an
activated transition state (4) with an internal
ion pair. Then this complex regroups into
reaction products (5).

electrophilic and intermediates (HIgOH). The
value of activation energy E =43.8 kJ/mol was
calculated. According to the data of [4, 5] and
our results, we can present the following

probable reaction mechanism for the
hydroxyhalogenation of C;, cycloolefins:
(1)
R R -
R
% M B

Scheme 2

It should be noted that a direct
determination of the rates of formation and
decomposition of intermediate  unstable
intermediates and compounds was not carried
out. Using IR, *H and **C NMR spectroscopy,
it was possible to identify the structures of the
conformers 2-chloro(bromo)-4-
methylcyclohexan-1-ol and 1-[1-
chloro(bromo)-2-hydroxycyclohexyl]ethan-1-
ones, which determine the direction of
addition of HIgOH intermediate intermediates
to alkylcyclohexenes and stereochemistry of
the final conformers.

The study of the conformational
equilibrium of the synthesized hydroxyhalogen
derivatives of alkyl- and acetylcyclohexanols
was carried out according to the known
method [2]. According to the half-width
(Wiy2) of the signal observed and calculated
from the data of the constants of the spin-spin
interaction of the signal (Hg), the position of 2
conformers having a chemical shift of 4.51
ppm for 1le-CHs-2a-trans-Cl-, 4.80 ppm
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for 1le-CHs-2a-trans-Br-cyclohexanols and
3.79 ppm for le-acetyl-trans-2a-Cl- and le-
acetyl-trans-2a-Br-cyclohexanols, 4.4 ppm for
4e-ethenyl-trans-2a-Cl- and 4e-ethenyl-trans-
2a-Br-cyclohexanols was established. Based
on the half-width (W) of the signal (Hg)
observed and calculated according to the data
of the spin-spin coupling constants, the
position of 2 conformers having a chemical
shift of 4.51 ppm was established.

As a result of the spin-spin interaction of
a germinal proton of a relative chlorine (or
bromine) atom (Hq of the second C atom) with
the axial and equatorial and vicinal protobs at
the C; atom (based on the values of the spin-
spin interaction constants Jaa, Jae and Jee [2, 6-
8] conformers) calculated W3, Hg,
respectively. Using the calculated and
observed values of Wy, according to the well-
known formula [2] we determined Wi, =
Pae(Jee~Jae) +(1-Paa) (Jaa-Jae), Where Wy, is the
observed half-width of the signal Hyg; P, is the
molar fraction of the diaxial conformer in the
equilibrium mixture; Jaa, Jae and Jee —CSSC of
the germinal equatorial H, with vicinal,
equatorial, axial H with the vicinal and axial
equatorial protons. The conformational
equilibrium constant (K) was calculated using

the well-known formula [6]: K = (1-
Paa)/Paa=Pee/Paa. Based on the K value, the
difference between the conservative energy
AE(AG)=-4.576TIgK (where T is the absolute
temperature) is calculated. The structure and
conformation of the synthesized compounds 2
(a-d) and 3 (a-d) were studied by IR [6] and
NMR spectroscopy methods [8].

Based on the spectral data of table 2, it
was found that the products of oxidative
hydroxyhalogenation of alkylcyclohexenes
consist of two final conformers, which are
formed as a result of trans-addition of the
HIgOH intermediate to a multiple C=C bond
of substrates.

The conformational equilibrium of the
obtained conformers was carried out according
to the width (Wi) of the signal of the H”
proton located at position 2 observed and
calculated according to the spin-spin coupling
constants with a chemical shift of 4.46 ppm.
As a result of the spin-spin interaction of H*
with axial and equatorial vicinal protons at the
C® atom (CSSC) Ja-11.8 Hz, J2-3.6 and Jee-
2.8 Hz for conformers 4-methyl and Ja,-12.2
Hz, Jee-4.2 and Jee-3.3 Hz for conformers of 1-
acetyl derivatives [8] for conformers (5) are
respectively = 7 and 16 Hz.

Table 2. Conformation and IR and NMR parameters of the species of the oxidative
hydroxyhalogenation of 1-CHs-, 3-CHjs, 1-acyl and 4-etenyl-trans-2-Cl (or Br) —cyclohexanols

IR spectroscopy, v, cm™
AG(ee-
No C-OH CH= C=0* C
CH; " CH C-Cl C-Br aa) Oaa’ K
C-O0 CH2 CO-Ac J-mole'l %
3486 780 (a)
1115 *643-728 (a)
2a | 2870 %992-1031 (a) 2876 *734-853 (¢) 2785 74 0.23
*1032-1041 (e) 760 (e)
3480 780 (a)
2b | 2875 1110 2880 760 () 2780 73 0.226
1731*
750 (a) 1720*
3465 2870 610, 625 1011-1020
2c | 2855 1115 2950 688, 726 @) 2820 77 0.293
720 (e) 1023-1030
(e)
3485
3360 780 (a) 3080
2d 1125 2950 760 (¢) 3050 2830 78 0.295
1095
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610 (a)
3495 538-686 (a)
3a | 2870 1115 2876 680-830 (€) 2783 72 0.223
550 (e)
3485 610 (a)
3b | 2872 1115 2880 578 (¢) 2781 73 0.22
1730
3488 2875 615 (a)
3c | 2845 978 1349 585 (e) 1725 2780 71 0.29
1717
3486 38 3082
3d 3360 2950 2835 78 0.296
1125 620 3055
525
Continuation Table 2
No NMR spectroscopy, 6, ppm
- CHs CH=CH, CH, CyCle Hg Wi, Hz
2a 1.32 1.78 4.49 10.9
1.78 7.8
2b 0.98 167 3.49 99
2c 2.3 1.75 3.73 10.2
5.8;J16.8,10.2,6.3 Hz 78
2d 5.0;J16.9,2.2Hz 1.78 3.51 16 3
4.95;J10.2,2.2 Hz '
3a 1.32 1.72 4.78 11.3
1.78 8.2
3b 0.98 167 3.46 96
3c 2.3 1.76 3.69 10.6
5.78;J16.7,10.1, 6.3 Hz 79
3d 5.0;J16.9,2.2Hz 1.75 3.46 16 5
4.95;J10.2,2.2 Hz '

The position of conformational in the ring are predominant in the equilibrium
equilibrium, the difference in conformational mixture [6].
energies, the conformational equilibrium The results of kinetic studies of the
constant (K), and the diaxial and diequatorial oxidative hydroxyhalogenation of

contents of the halogen atom (ClI, Br) and the
hydroxyl group of the C,, and Ce. conformers
in  equilibrium  with  2-chloro(bromo)-4-
methylcyclohexanes were determined and 1-
[1-chloro(bromo)-2-hydroxycyclohexyl]ethan-
1-ones and established the spatial position of
the methyl and acetyl groups relative to the C-
Hlg and C-OH bond cycle.

It was revealed that conformers with a
diaxial spatial position of halogen atoms and a
hydroxyl group (85-93%) (5) and an equatorial
position of the methyl-ethenyl and acyl
groups, where the carbonyl bond penetrates
the transoidal configuration relative to C-Hig

alkylcyclohexenes and the study of the
stereochemistry and conformational
equilibrium of the obtained conformers
suggest that this reaction proceeds according
to the electrophilic mechanism with the
formation of products of the transaddition of
HIgOH intermediates.

Thus, it was found that the preferred in
the equilibrium mixture of hydroxygenides of
alkyl-, acyl- and alkenyl-cyclohexanes mixture
are the converters with the axial spatial
arrangements of the halogen atom and
hydroxyl group and the equatorial position of
alkyl radicals:

CHEMICAL PROBLEMS 2019 no. 4 (17)




CONFORMATIONAL ASPECTS OF THE

619

NMR and IR spectra of hydroxyhalides
have enough information to determine their
isomeric composition and each isomer. The
presence of a band at about 1010-987 cm™ in
the IR spectra of compounds indicates the
axial position of OH (which is in good
agreement with the results of NMR
spectroscopy); in the absorption region of the
equatorial OH group (1068 cm™) there are no
bands of any significant intensity. In the IR
spectra of the compounds, intense bands are
observed in the region of the axial tertiary and
secondary C-CI bond (610, 625, 688, 726 cm’
1y and C-Br bond (526, 623, 675, 715 cm™). In
compounds 2c and 3c, by mixing the v band
(C=0) of the relative “normal” value (1720
cm™), one can judge the spatial arrangement of
the atoms of the functional groups (HHIg and
OH) located in the a-position to the alkyl
group, which indicates on the anti-arrangement
of halogen atoms or the.

In the NMR spectrum of compounds 2
(a-d) and 3 (a-d), 2 signals are observed that
correspond in total intensity to one proton: o
3.81 and 4.10 ppm. 2 (a-d), 3.93 and 4.4 ppm.
3 (a-d). These signals can be attributed to the
HY proton, which is in the geminal position [7].

Scheme 3

According to the data of [6, 8], the chemical
shift of a proton geminally located with
chlorine atoms is greater than the chemical
shift of a proton geminally located with OH
group. Therefore, the signal is 4.51 ppm.
observations in the spectrum of compounds 2
(a-d), can be attributed to the proton in the
group of HCI, and 3.85 ppm - to the HCOH. In
the spectra of the compounds, the signal is
4.10 ppm. refers to the HCBr proton, and the
signal 3.95 ppm- to the HCOH proton. The
half-width (W) of the proton signals HCHIg
and HCOH is 7.2 Hz, which indicates their
equatorial position, which means that the
substituents CI, Br and OH are axially
arranged. For axial HY expecting an allowed
multiplet signal with a half-width between the
extreme peaks of 15.89-16.2 Hz. It means that
the synthesized hydroxyhalides in the
oxidizing system consist of a mixture of
approximately equal amounts of 1e(3e,4e)-
alkyl-trans-2a-Hlg-1a-cyclohexanol (A) and
1e(3e,4e)-alkyl-trans-1a-HIg-2a-cyclohexanol

(B).

Calculations of the spin-spin coupling
constants of the proton H? with the protons H,
and He in position 3 of the conformers 2 (a, d,

CHEMICAL PROBLEMS 2019 no. 4 (17)
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c) and 3 (a d, ¢) ((Jea 2.2, *Jee 3.2 Hz [9])
showed that the HY signals should be triplet
with a distance between extreme peaks (or half
width Wy,) of 7.2 Hz and an intensity ratio of
~ 1:2:1. As can be seen, the characteristic
parameters of the observed CH,, CH3; and OH
for both compounds are at 1.52-1.78, 2.27-
2.32 and 3.35-3.52 ppm. respectively.

The  number of isomers of
alkylcyclohexene hydroxyhalides was
determined from the values of the integrated
intensities of the proton signals H? in the NMR

spectra. The mixture consists of approximately
equal A and B. The results are in good

agreement  with the results of the
hydroxyhalogenation of unsaturated
compounds with one or more electron-
withdrawing and electron-donating

substituents at the a- and B- positions. A
decrease in the proportion of the products of
electrophilic addition of HHIg"OH" is observed
according to the Markovnikov's rule as the
number and strength of electron-acceptor
substituents increase.
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ALKILTSIKLOHEKSENLORIN OKSIDLOSDIRICi HIDROKSIHALOGENLOSMO
REAKSIYA MOHSULLARININ KONFORMASIYON ASPEKT/

S.1. Ismay:lova
AMEA-n:n Y.H. Mammadaliyev adina Neft-kimya Proseslari Institutu,

AZ 1025, Bak:, Xocal: pr.30; e-mail: shems90@list.ru

Maye fazada hidrogen peroksid va hidrogen-halogenid tursular: istirak: ilo alkiltsikloheksenlarin
oksidlagdirici hidroksihalogenlagdirilmasinin kinetik ganunauygunluglar: nazardan kegirilmigdir.
Reaksiya donardir, diz va aks istiqamatlarda ikinci bir nizama malikdir. Prosesin har iki
marhalasinin slrati avazedicilarin konformasiya effektlori ilo alaga/ondirilir. Optimal reaksiya
soraiti tap:lmzg, alinan mohsullarin izomer va konformasiya torkibi miayyan edilmigdir. Kinetik
tadgigatlarin naticalori va alinan adduktlar:n stereokimya va uygunluq tarazliginin 6yranilmasi
bu reaksiyan:n trans-qosulma mohsullarzzin meydana galmasi ila elektrofilik mexanizma uygun
getdiyini gostarir. Reaksiya adduktlarinin tarazl:q garzsiginda asasan bir halogen atomunun oxlu
tanzimlonmasi va avazedicilorin ekvator modvgeyi olan bir hidroksil qrupu oldugu agskar
edilmigdir. Kinetik vo spektral malumatlara asasan ehtimal olunan reaksiya mexanizmi va
konformasiya qurulusu toklif olunmugdur.

Acar sozlar: oksidlagdirici hidroksihalogenlagdirilma, alkiltsikloheksenlar, hidrogen peroksid,
hidrogen-halogenid tursular:
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KOH®OPMAIIHOHHBIE ACIIEKTBI IIPOJAYKTOB PEAKITUH
OKHCIIUTEJIBHOI' O TH/TPOKCHI'AJIO'EHUPOBAHHUA AJIKH/IIIUK/IOTEKCEHOB

III.H. Hemaunosa
Hnuemumym nepmexumuyeckux npoyeccog um. FO.I'. Mameoanuesa

Hayuonanvnou AH Azepbaiiodcana
AZ 1025, Baky, np. Xooacaner 30, e-mail: shems90@list.ru

Paccmompenvr  kunemuueckue 3aKOHOMEPHOCMU peaKyul OKUCTUMENbHO20 2UOPOKCUSAN0-
2EHUPOBAHUSL  ANKUIYUKIIO2EKCEHO8 C yYacmuem NepoKcuod 8000pooa U 2aio2eH0-6000POOHbIX
KUCI0m 8 HCUOKOU paze. Peaxyusi obpamuma u umeem 6mopoul nopsi0ok 8 NpsmMom u 06pamHom
Hanpagnenusx. Ckopocmb obeux cmaoduil npoyecca Koppeaupyemcs KOH@GOPMAYUOHHLIMU
aphexmamu 3amecmumeneii. Ycmanognenvl onmumanvbhvle YCI08US PeaKyuu U onpeoeneH
U30MEPHDBILL U KOHPOPMAYUOHHBIL COCMAE NOIYYEHHBIX NPOOYKmMOog. Pezynvmamur nposedennvix
KUHEMUYeCKUX UCCIe008AHULl U U3YYEHUe CMepeoXuMuu U KOHQPOPMAYUOHHBIX PABHOBECUll
NONYYEHHBIX A0OYKMOE NO3BOJSIOM NPEONOL0NCUMb, YMO OAHHAS peaKyus Nnpomexdaem no
INIEKMPOPUILHOMY — MEXAHUZMY C  00pa308aHuemM  NPOOYKMO8  MPAHC-NPUCOCOUHEHUS.
Ob6Hapysceno, Ymo 8 pPaBHOBECHOU cMecu a0O0YKMO8 Peaxyuu Npucymcmeyiom, 6 OCHOBHOM
KOH(pOpMEPDI ¢ AKCUATLHBIM DACNOLONCEHUEM AMOMA 2ANI02€HA U SUOPOKCUTLHOU 2PYNNbL C
IKBAMOPUATILHBIM NOJIOJICEHUeM 3amecmumeneil. Ha ocroge KuHemuyeckux u CneKmpaibHbiX
OGHHBIX NPEONOANCEH BEPOSIMHBIL MEXAHUM PeaKyuu U CMpyKmypa KoH@popmepos.

Kniouesvle cnosa: okuciumenbHoe cUOPOKCULATIOSEHUPOBAHUE,  ATKUTYUKIOSEKCEHbl, NePOKCUO
8000p00a, 2aN102€HO-8000POOHbBLE KUCIOMbL
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