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STRUCTURE AND PROPERTIES OF THE DI- ((2S) -2-AMINO-3-
(1H-INDOL-3-YL) PROPIONATE)-DIHYDRO-TETRAIODIDE

A.N. Sabitov”, S. Turganbay, A. Dzhumagazieva

Test Facility, JSC «Scientific center for anti-infectious drugs», Almaty, Republic of Kazakhstan
*E-mail: aitugans@mail.ru

Abstract: New organic iodine complex in the amino acid - alkali metal salt - iodine -
water system was synthesized. The physico-chemical properties of complex di- ((2S) -2-
amino-3- (1H-indol-3-yl) propionate)-dihydro-tetraiodide were studied. Microscopic
analysis shows that particles of complex have elongated needle-like linear stick-like
shapes with average size 2.50-4.00 um. The cytotoxicity test on MDCK cell culture,
antimicrobial activity on S. aureus ATCC 6538-P (museum susceptible strain); S. aureus
ATCC-BAA-39 (museum multiresistant strain); E. coli ATCC 8739 (museum susceptible
strain); E. coli ATCC-BAA-196 (museum multiresistant strain); P. aeruginosa ATCC
9027 (museum susceptible strain); P. aeruginosa TA2 were observed. Complex has low
cytotoxicity, direct antiviral effect, and antimicrobial activity against antibiotic-resistant
strains of microorganisms. Di- ((2S) -2-amino-3- (1H-indol-3-yl) propionate)-dihydro-
tetraiodide does not cause any mutagenic effect on mammalian cells of the L5178Y line,
both in the presence and in the absence of metabolic activation.

Keywords: iodine polyanion complex, Di- ((2S) -2-amino-3- (1H-indol-3-yl) pro-
pionate)-dihydro-tetraiodide, x-ray diffraction analysis, mutagenic test on L5178Y line,
cytotoxicity.

Introduction. Semiorganic compounds, including metal atoms and various
organic molecules are of great interest from the point of view of the diversity of
their pharmaceutical and physical properties. For example, the large glycine
family of metal halides and metal halides includes a large variety of different
crystal structures. The structural units of these compounds are glycine molecules,
halide ions, and metal cations. Depending on the combination of building blocks,
five different structural families of glycine halides and glycine metal halides were
distinguished [1]. Studies of the physical properties have shown that some of
these compounds are ferroelectrics, ionic conductors, and exhibit interesting
thermal and optical properties [2-9]. Due to the presence of asymmetric centers in
most amino acid molecules, coordination compounds with amino acids crystallize
within non-centrosymmetric spatial groups, being possible candidates for
nonlinear optical materials and are interesting compounds because of their
possible use in new optoelectronic technologies [10, 11].
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In our early studies, we have already studied semi-organic iodine complexes
in the amino acid - alkali metal salt - iodine - water (or organic solvent) system. A
number of them had significant biological activity against pathogenic
microorganisms and viruses [12-14].

The aim of this research is the synthesis of new compound in the tryptophan-
iodine-sodium iodide-water system, determination of the crystal structure of new
compound and physico-chemical properties of the obtained complex.

EXPERIMENTAL PART

Synthesis of new semiorganic iodine complex. 2.000 g of tryptophan,
11 mL of purified water, and 3 ml of hydrochloric acid (18%) were added to a
50 mL beaker. The mixture was stirred with a glass rod until complete dissolution
of the amino acid, while heating the beaker on a water bath. The molar ratio of
tryptophan: Nal : I, was 1:0.5:1. 0.7340 g of sodium iodide, 1.0132 g of iodine,
previously crushed in an agate mortar to a fine powder, and 20 mL of ethanol
(96%) were added to a 100 mL flask with ground-in stopper. The mixture was
stirred until complete dissolution, while heating on a water bath. After complete
dissolution of the mixture in the flask the sodium triiodide solution was added to
the tryptophan solution. The resulting reaction mixture was capped and stirred at
room temperature for 5 minutes. The prepared product was kept in a dark place at
room temperature.

A day later the complex solution was poured into a crystallizer, a crystallizer
with the complex solution was further placed into a desiccator with anhydrous
calcium chloride to evaporate the solvent at room temperature. After complete
evaporation of the complex solution we took the monocrystals of the new
tryptophan:Nal:iodine system and the yield of monocrystals of the complex was
1.95 g (65% of the theoretical).

X-ray diffraction analysis. The purpose of these studies was to determine
and refine the crystal structure of the new coordination compound formed in the
tryptophan:Nal:iodine:water system. Small crystals were formed after crystalli-
zation of the synthesized compound. All diffraction measurements were carried
out by using Enraf-Nonius CAD4 autodiffractometer (Nederland) (graphite
monochromator, Mo-K, radiation, 6/26 scan, CAD4 software) [15]. The main
fragment of the structure was decoded by a direct method. The coordinates of
missing atoms were determined by difference Fourier syntheses of electron
density. Due to the presence of heavy atoms in the structure, it was not possible to
detect hydrogen atoms by difference Fourier syntheses of electron density.

The coordinates of hydrogen atoms were determined by geometric
calculations and refined using the “rider” model with the following conditions:
C-H bond length = 0.96A, Uix(H) =1.5U¢ (C) for CH, groups, CH = 0.93A,
Uiss (H) =1.5U¢q (C) for CH groups, NH = 0.86A, Ui, (H) = 1.2U¢, (N) for
NH groups, NH = 0.89A, Ui, (H) = 1.2U,, (N) for NHzgroups and O- H = 0.86A,
Uiso (H) = 1.2U¢q (O) for water molecules. The structure was refined using full
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matrix OLS in the anisotropic approximation for non-hydrogen atoms and in the
isotropic approximation for hydrogen atoms. All structural calculations were
carried out using the SHELXTL [16] and JANA2006 [17] software packages; the
purity of structural data was checked using the PLATON software [18].

Investigation of physical-chemical parameters. UV-VIS spectra of the
water solution of obtained compound was measured using an UV-Vis spectro-
photometer Perkin EImer Lambda-35 at wavelength from 200 to 900 nm.

Determination of the melting point of the compoundwere carried out using a
synchronous thermoanalyzer STA 449 F1 Jupiter (NETZSCH) combining simul-
taneous measurement of mass changes (thermogravimetry) and heat fluxes.
Samples weighing 0.8-2 mg were heated in the temperature range from 28 to
320 °C in 85 pl closed corundum crucibles at a rate of 10 K/min in a dry nitrogen
atmosphere (gas flow rate 40 ml/min). The thermograms were recorded differen-
tial curves of change in the heat capacity of the sample.

The determination of the melting temperature of substances was carried out
by using the Netzsch-Proteus program at the intersection point of the tangents
held to the beginning of the endothermic peak on the Differential Scanning
Calorimetry (DSC) curve. The temperature of the beginning of the peak, which
corresponds to the melting point of the sample, was determined.

Bulk density (kg/m°) is determined by weighing a graduated cylinder filled
with a substance after repeated compaction. Particle shape and size were deter-
mined using a Nikon Eclipse 50 i microscope and NIS Elements AR software.
Solubility is determined in purified water, as well as several polar and non-polar
solvents. The measurement of pH is carried out by potentiometric method using a
combined electrode on an ionometer Basic pH Meter PB-11, manufactured by
Sartorius. The test was carried out on 1% aqueous solutions of the substance.

Determination of cytotoxicity. Cytotoxicity is the indicator of the quality of
being toxic to cells. The in vitro cytotoxicity of substances was determined using
the MTT test. Cells were seeded into 96-well plates at a concentration of 200,000
cells in 1 ml. Dies were cultivated in a thermostat at 37 °C, 5% CO,. After 24
hours of incubation, the growth medium was removed from the wells of the plate,
and 200 pl of the medium containing the test substances was added. 200 pl
DMEM nutrient medium was added to the negative control wells.

After 48 and 72 hours, the medium with the substance was removed from
the wells, 200 ul of fresh nutrient medium and 50 pl of MTT working solution
(5 mg/ml) were added, the plate was incubated for 4 hours at 37 °C. After the
expiration of the incubation period, the supernatant was removed. 100ul of
DMSO was added to each well. The optical density in the wells was measured on
a Tecan Sunrise RC.4 microplate reader, Austria, at the wavelength of the main
filter - 492 nm and the reference filter - 620 nm. The calculation of the results was
performed using formulas 5-7:

- calculated the arithmetic average value of optical density (\7) for the
negative control by theequation (5):
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— + .t 18

Y = u = Z Y, (5)
n Ay

Where, y; - measurement result of the optical density (OD) of each object of the

group; n - is the number of objects in the group; - calculated the percentage of

surviving cells for each repetition of each concentration of the test substance

according to the (6):

Percentage of surviving cells =1—1*100%. (6)
NC

Where, Yi — the result of the measurement of the OD for each group; Y ne -

arithmetic average OD (Y_) for negative control; - calculated the arithmetic

average value of the percentage of surviving cells (Y ) for each concentration of
the analyte by the formula (3);

- CTCs (concentration of substances at which 50% of cells die) for each test
substance was calculated as in (7):

CTC,, = [#‘)5(02* (Mx2- Mxl)} +Mx1. (7)

Where X1 - > 50 % surviving cells; X2 - <50 % surviving cells; Mx1 — concen-
tration of matter where survived > 50 %; Mx2 - concentration of matter where
survived < 50 %.

Studies on antimicrobial activity. The antimicrobial activity of the coor-
dination compound was studied by using the twofold serial dilution method in a
liquid nutrient medium [19].

The procedure for antimicrobial activity was performed by the method of
twofold serial dilutions in a liquid nutrient medium (CLSI M100, 2016). For the
method of two-fold serial dilutions, an inoculum of the test strain of the
microorganism at a concentration of 1.5x10° CFU/ml was used. The primary
suspension of the test strain was prepared in a physiological solution (0.9%
NaCl). An aliquot of a day-cultured test strain was taken with a sterile loop. After
that it was introduced into a sterile tube with 5 ml of 0.9% NaCl. The turbidity of
the inoculum obtained was monitored by measuring the optical density on a DEN-
1 densitometer (Biosan, Latvia). The density of the primary suspension was 0.5
units. According to McFarland, which corresponds to 1.5 x 108 CFU / ml. Next,
the primary suspension in an amount of 0.1 ml was introduced into a test tube
with 9.9 ml of isotonic solution to achieve a working concentration of 1.5 x 106
CFU / ml. Testing was carried out on a liquid nutrient medium - Muller-Hinton
broth (Himedia, India).

A 48-well plate (BIOLOGIX, China) was used to determine the antimicro-
bial activity. In all the wells, except the 1st (from 2 to 16), poured nutrient broth
Muller-Hinton (MHB) in an amount of 0.5 ml. Working solutions of coordination
compounds were introduced in a volume of 0.5 ml into the 1st tube, and the
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second with MHB already present in it (0.5 ml). Next, serial dilutions were made,
which were carried out by taking the mixture (MHB (0.5 ml) + test compound
(0.5 ml)) from the 2nd tube in the amount of 0.5 ml to the 3rd tube, which already
contains 0, 5 ml of broth, etc. From the last tube, 0.5 ml of the mixture was
removed. Thus, the following dilutions were obtained: 1: 0; 1: 1; 1: 2; 1. 4; 1. 8;
1:16; 1:32; 1:64; 1: 128; 1: 256; 1: 512; 1: 1024; 1: 2048; 1: 4096; 1: 8192;
1: 16384, which corresponds to the tubes from the 1st to the 16th. The 17th test
tube was the control of culture growth.

After conducting a series of dilutions, 0.05 ml of microorganism test strain
was added to all tubes at a concentration of 1.5x10° CFU/ml. The procedure was
repeated for all test cultures. All samples were incubated for 18-24 hours at a
temperature of (37+1) °C. After the time of incubation, seeding was carried out on
a dense nutrient medium - Muller-Hinton agar (Himedia, India) to determine
viable cells. After seeding the cups were placed in a thermostat for 18-24 hours,
the cultivation was carried out at a temperature of (37+1) °C.

The results were recorded by the presence / absence of visible growth of
microorganisms on the surface of a dense nutrient medium. The minimum
bactericidal concentration (MBC) was considered the lowest concentration in the
well, which completely suppressed the growth of microorganisms. All experi-
ments were performed in triplicate.

Test strains used in the study were obtained from the American Type Culture
Collection (ATCC). The museum susceptible, museum multiresistant, and one
clinical test strains were used in the experiment: S. aureus ATCC 6538-P
(museum susceptible strain); S. aureus ATCC-BAA-39 (museum multiresistant
strain); E. coli ATCC 8739 (museum susceptible strain); E. coli ATCC-BAA-196
(museum multiresistantstrain); P. aeruginosa ATCC 9027 (museum susceptible
strain); P. aeruginosa TA2 (clinical multiresistant strain) [20].

Investigation of mutagenic properties in in vitro micronucleus assay.The
choice of the investigated concentrations of the complexes based on the range of
concentrations of drugs recommended for their study on the putative mutagenic
activity in vitro. According to the OECD Guideline for Research on Chemical
Substances No. 487 "In vitro micronucleus test of mammalian cells”, adopted on
September 26, 2014 [21], for non-toxic, highly soluble compounds, the maximum
dose can be up to 5 mg / ml,

The suspension culture of L5178Y cells is recommended for MNvit by the
OECD Guidelines for Testing Chemical Substances No. 487.

Murine L5178Y lymphoma cells are used because they are sensitive
indicators of mutagenic activity of a wide range of chemical compounds.

RESULTS AND DISCUSSION

Structure of the obtained crystals. The resulting organic complex is a dark
gray-green with a weak iodine odor (Figure 1). Particles have elongated needle-
like linear stick-like shapes. All synthesized amount of the monocrystals of new
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compound were stored at dark place for further use. The parameters of triclinic
unit cell were determined (Table 1) and refined based on 25 reflexes with
10.2 <6<12.9.

a b

Figure 1 — Photo (a) of the obtained di- ((2S) -2-amino-3- (1H-indol-3-yl)
propionate)-dihydro-tetraiodide complex and its particles sizes (b)

Table 1 — Crystallographic data for Cy;H1,N,0,¢(C11H1sN,05)*e(14) # *Na* «2H,0,
determination accuracy is given in parentheses

Crystallographic data
Formula C11H12N,0;(C11H13N,0,) ™ Na*2H,0" (1)
Molecular weight 976.08
Syngony; Spacegroup Triclinic, P1
Lattice parameters a, b, ¢ [A] 5.4298(11), 11.427(2), 13.388(3)
alpha, beta, gamma [deg] 101.58(3), 100.96(3), 93.43(3)
VIAR z 794.8(3); 1
D(calc) [g/cm®]; F(000) 2.039; 460
Mu (MoKa) [ mm™? ] 3.973
Crystalsizes [mm] 0.22x0.10x0.005

Measurements

Temperature (K); Radiation+ [A] 293; MoKa; A=0.71073
Omin; Omax [Deg] 1.6, 30.0
Measuring area -7<h<7; -16<k<16; -18<I<18
Number of reflexes 7080
Observed data [I > 2.0 sigma(l)] 2408
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Refinement

Number of reflexes, Number of parameters

7080, 363

R, WR% S 0.0784, 0.2176, 0.97
W = 1[\s"27(Fo"21)+(0.0349P)"27+8.8867P] where P=(F0r27+2FcA27)/3

Max. and Av. Shift/Error 0.00, 0.00

Min. and Max. Resd. Dens. [e/A?] -0.45, 0.41

According to the results of the calculations performed, the chemical structure
of the compound can be represented as C;1H1oN,02¢(C1:H13N,0,)" *Na* «2H,0
+(l,) #. By IUPAC it will be di- ((2S) -2-amino-3- (1H-indol-3-yl) propionate)-
dihydro-tetraiodide. Interatomic distances in the crystal structure are given in

Table 2.

Table 2 — Main interatomic distances in the structure
C11H15N;02%(C13H13N,05)* N «2H,0 (1) *

Atoms Distance (A) Atoms Distance (A) | Atoms Distance (A)
1112 2.762(4) C4-C5 1.38(5) ci1c2 1.44(4)
I1-13A 3.431(4) 11-13B 3.444(4) C1C6 141(3)
12-14B 3.628(4) 12-14A 3.629(4) C1-C9 1.42(5)
Nal-O1W | 2.302) C5-C6 1.35(4) c2-C3 1.41(5)
Nal-O2wW 2.36(3) N7-H7 0.8600 C3-C4 1.40(5)
Nal-035 2.43(2) C8-C9 1.41(4) C5-H5 0.9300
Nal-O14 b | 2.39(2) C9-C10 1.45(4) C8-H8 0.9300
Nal-O15 2.42(2) C10-C11 1.55(3) C10-H10A 0.9700
Nal-034 b | 2.34(3) C11-C13 | 151(3) C10-H10B | 0.9800
014-C13 1.29(3) N12-H12B 0.8900 Cl1-H11 0.9800
015-C13 1.21(3) N12-H12C 0.8900 C22-H22 0.9300
034-C33 1.35(4) N12-H12A 0.8900 C23-H23 0.9300
035-C33 1.17(4) C21-C22 | 1.34(4) N32-H32C | 0.8900
O1W-HIW2 | 0.87(11) C21-C26 | 1.49(4) N32-H32B | 0.8900
O1W-H1W1 0.86(7) C21-C29 1.40(5) C2-H2 0.9300
O2W-H2W1 0.86(17) C22-C23 1.31(4) C3-H3 0.9300
O2W-H2W2 0.86(6) C23-C24 1.47(5) C4-H4 0.9300
N7-C6 1.37(3) C24-C25 | 1.30(5) C24-H24 | 0.9300
N7-C8 1.39(4) C25-C26 1.37(4) C25-H25 0.9300
N12-C11 1.43(3) N27-H27 0.8600 C28-H28 0.9200
014-H14 0.8200 C28-C29 1.37(4) C30-H30B 0.9700
N27-C28 1.34(4) C20-C30 | 1.50(4) C30-H30A | 0.9700
N27-C26 1.36(4) C30-C31 | 1.52(3) C31-H31 | 0.9800
N32-C31 1.49(4) C31-C33 1.51(4)

034-H34 0.8200 N32-H32A 0.8900
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The independent part of the unit cell contains two molecules of tryptophan
Ci1H12N,0,, two molecules of water H,O, sodium cation Na', and iodine
polyanion (I1;)% At the same time, one of the tryptophan molecules is positively
charged (C1;H13N,0,)" due to the addition of a proton. The negative charge of the
polyanion (l,)%is compensated by the positive charge of tryptophanium
(C11H13N,0;)*and Na* cation (Figure 2).

In three-dimensional packing of the crystal structure of the compound
C11H1oN,0,¢(C1iH13N,0,)* eNa* «2H,0 (1,)*, Na' cations are octahedral
coordinated by six oxygen atoms, forming infinite tapes in the plane direction
(Figure 3).

Figure 2 — Model of atomic structure Cy3H1,N,0,(C11H13N,0,) *Na*e2H,0¢(1,)%. Ellipsoids
of anisotropic thermal oscillations are shown at the 50% probability level, hydrogen atoms and
disordered polyanions (1)2are not demonstrated

Figure 3 — Perspective view of the crystal structure Cy;H1,N,0,¢(C11H13N,05)* oNa* «2H,0 (1) *
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According to the obtained structural data, a search was conducted in the
Cambridge Structural Database in order to establish the originality of the results
or find analogues in the case of their availability. The search indicated that these
crystals are original, were not previously obtained and studied, and new
crystallographic data in the CIF format were deposited in the Cambridge
Crystallographic Data Centre, the deposit number is CCDC 1877292.

The composition of the semiorganic complex compound formed in the
tryptophan-sodium iodide-iodine-water system indicates that the system is non-
equilibrium. The iodine hydrolysis reaction takes place in it.

Hzo +|2 —HI + HOI (1)
2HOI — 2HI +0,1 2

The resulting hydroiodic acid protonates part of the tryptophan molecules at
the nitrogen atom of -NH; -group.Therefore, in the equilibria in the tryptophan-
Nal-I,-H,O system, along with the initial components there are protonated
tryptophan and triiodide ions, which are formed by the reaction I, + I’ — I3

Na® cation coordinates one tryptophan molecule and one protonated
tryptophan molecule (tryptophanium) on the oxygen atoms of the carboxyl
groups, as well as two water molecules.lodide ions formed during dissociation of
sodium iodide and iodide ions of hydroiodic acid form with molecular iodine
tetraiodide 1,°.

Q 0
H H
///\(\OH ///\(\OH
NH— H, +2HI == HN— "NHg +1° (3)

The bond length in the iodine molecule (11-12, Table 2) is 2.762 A, while the
bond length of ions I5"and I attached to the molecule is as follows: 11-13 - 3.431
A 12-14 - 3.628 A. In the polyanion I, a rare case is realized when two iodide
anions polarize the electrons of the iodine molecule with the formation of a
partially positive charge on each atom

I- 3.431A|5+ 2.762A |5+ 3.628 AI- (4)

Determination of the physical-chemical parameters of the compound.
UV spectra, a 0.1% aqueous solution of tryptophan as the control and a 0.05%
aqueous solution of the obtained iodine complex were measured. The UV
spectrum of tryptophan displays two peaks at 218.45 nm at 0.83 A and 278.41 at
0.13A (Figure 4).
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218,45nm; 0,83A
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Figure 4 — UV-spectrum of tryptophan.

The pictures below show the UV spectrum of tryptophan and tryptophan
complexes: Nal: iodine. The spectra show real absorption bands that do not exist
in the spectra of a pure tryptophan sample. These are bands at 190 and 280 nm for
the corresponding complex formed by the reaction of tryptophan and potassium
iodide with iodine (Figure 5)

194,30nm; 1,46A

223,35nm; 1,26A

278,87 nm; 0,097828A

200 300 400 500 600 700 800 900
nm
Name Description

Figure 5 — UV-spectrum of di- ((2S) -2-amino-3- (1H-indol-3-yl) propionate)-dihydro-
tetraiodide
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The thermograms were recorded differential curves of change in the heat
capacity of the sample. The DSC curves of tryptophan shows the peak of melting
point of tryptophan is 298.1°C. Starting value of the melting point at the peak is
292°C. The table data for the melting point of tryptophan is 293-295°C (Figure 6).

TG /% DSC /{uVimg)

Onset: 292.0 °C T exoL 15
150 A

100 4

50 4

Residual Mass: B;I.QII % (3198 1C)

-50

Peak: 298.1 F-10

50 100 150 200 250 300
Temperature /°C

Figure 6 — DSC and TG curves of Tryptophan
The DSC and TG curves of complex shows the peak of melting point of

complex is 58.9°C (Figure 7). The TG curve of the new complex shows us the
single stage decomposition.

TG /% DSC /(pV/ma)

T exo

120

-9.14 %
100 4

80

60 4

40 4 Residual Mass: 5'9,32 % (319.4 °C)

Peak: 58.9 °

50 100 150 200 250 300
Temperature /°C

Figure 7 — DSC and TG curves of di- ((2S) -2-amino-3- (1H-indol-3-yl) propionate)-dihydro-
tetraiodide
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Some physicochemical parameters of the di- ((2S) -2-amino-3- (1H-indol-3-
yl) propionate) -dihydro-tetraiodide complex is presented at Table 3.

Table 3 — Physicochemical parameters of the di- ((2S) -2-amino-3- (1H-indol-3-yl) propio-
nate) -dihydro-tetraiodide complex

Parameter

Value

Particle shape

elongated needle-like linear stick-like shape

Bulk density, g/cm?®

0,767

Particle size, um

3,20

Solubility

cyclohexane.

It is soluble in water, DMSO, slightly soluble in ethanol, acetone and

pH of aqueous solutions | 4,30-4,40

Solubility studies

show that the complex dissolves well in solvents with a

polarity index of 7.2 and 10.2, and in solvents with an index of 5.1; 4.3 and 0.04
are slightly soluble. The dissolution process in organic solvents is accompanied
by the formation of an intense brown color.
Cytotoxicity of the complex. The cytotoxic effect of the coordination
compound was studied to determine the maximum concentrations that do not have
toxic properties. Monolayer transplantable cell culture MDCK was used to
evaluate the toxicity. The results of the study assessing the cytotoxic effect of the
coordination compound on MDCK cell culture are presented in Figure 8.

Cell viability [%]

160
140
120

0.0156 0.0313 0.0625 0.125 0.250 0.500 1.000 2.000

Concentration, mg/ml

Figure 8 — Cytotoxic effect of the coordination compound on MDCK culture

The toxicity value for the coordination compound was 1.70 mg/mL, which
characterizes the examined substance as a low toxic compound.

Antimicrobial activity of complex. The results of testing for antimicrobial
activity are presented in Table 4.
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Table 4 — Minimum bactericidal concentrations values of the di- ((2S) -2-amino-3- (1H-indol-
3-yl) propionate)-dihydro-tetraiodide, pg/mL

Sample Teststrain Minimum bactericidal concentrations
P of the complex, pg/mL

S. aureus ATCC 6538-P 125
S. aureus ATCC-BAA-33591 125

CH1oNOpe | E. coli ATCC 8739 250

(C11H13N20;)" -

Na*e2H,0 o(1,) % E. coli ATCC-BAA 2523 125
P. aeruginosa ATCC 9027 250
P. aeruginosa TA 2 250

As may be seen from the above, the semiorganic complex contains molecular
iodine in its structure, which has antimicrobial properties. Its content in the
complex is 26 mass% , and the coordination compound is therefore of particular
interest due to its potential antimicrobial activity. This compound is effective
against both susceptible and resistant strains of S. aureus ATCC 6538-P and S.
aureus ATCC-BAA-33591, value of the minimum bactericidal concentration
is125 pg/mL. The coordination compound is effective against the susceptible
P. aeruginosa strain ATCC 9027, as well as the clinical multiresistant of
P. aeruginosa strain TA2, at a concentration of 250 ug/mL.

The minimum bactericidal concentrations of the compound under testing
against the susceptible E. coli strain ATCC 8739 and multiresistant E. coli strain
ATCC-BAA 2523 are 250 pg/mL and 125 pg/mL, respectively. The complex
exhibits bactericidal activity against both susceptible and multiresistant bacterial
strains.

Determination of the mutagenic activity of the complex in the in vitro
micronucleus assay. In these studies, the maximum concentration used is 5 mg /
ml, followed by 2-fold dilution in exposure medium. The analysis is carried out
with a 4-hour exposure with metabolic activation (+ S9) and without metabolic
activation (- S9). For the analysis of micronuclei, slides with L5178Y cells treated
with complex di- ((2S) -2-amino-3- (1H-indol-3-yl) propionate)-dihydro-
tetraiodide at concentrations from 0.625 to 0.039 mg / ml in the presence or
absence of metabolic activation are taken.

Calculation of the number of micronuclei per 1000 mononuclear cells with
new complex shows (Figure 9) an unreliable increase in the frequency of
micronuclei with an increase in the concentration of complex in the presence and
absence of metabolic activation.

Evaluation of the results of the experiment. If the validity of the analysis is
satisfied, the following criteria are met:

- Positive response: a test substance is considered a mutagenic substance if it
induces a statistically significant, dose-dependent increase in the frequency of
mononuclear cells compared to a negative control.
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Figure 9 — Frequency of micronuclei in the presence of a new complex

- Negative response: a test substance is considered a non-mutagenic
substance if there is no statistically significant increase in the frequency of
mononuclear cells compared to a negative control.

Thus, the new complex does not cause any mutagenic effect on mammalian
cells of the L5178Y line, both in the presence and in the absence of metabolic
activation.

Conclusion. New iodine complex from system tryptophan:Nal:iodine:water
system was synthesized. The parameters of triclinic unit cell were determined.
As follows from the obtained data, a new complex di- ((2S) -2-amino-3- (1H-
indol-3-yl) propionate)-dihydro-tetraiodideor CiiH1oN,02¢(C1:H13N,05)"  oNa”
«2H,0 (1;) “has low cytotoxicity, direct antiviral effect, antimicrobial activity
against antibiotic-resistant strains of microorganisms and is therefore promising
for further use as an active antimicrobial substance. New complex does not cause
any mutagenic effect on mammalian cells of the L5178Y line, both in the
presence and in the absence of metabolic activation.
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Tyilingeme

JIH- ((2S) -2-AMWH-3- (1H-UHJ0.1-3-WJT) IPOIMMMOHAT) - TUT U PO-
TETPAHOIAATIH KYPLLIBIMBI )KOHE KACUETTEPI

A.H. Cabumos, C. Typeanoaii, A. [{ycymazazuesa

AMUH KBITIKBUTBI - CUITUTIK METal TY3HI - HOJ - CY JKY#ecl Heri3iHe jkaHa OpraHu-
KaJbIK KoMIUIeKC cuHTtesmenmi. au- ((2S) -2-amuno-3- (1H-uHm01-3-11) mpomnuoHar) —
JIUTHIIPO-TETPANO U] PETIH/IE AHBIKTAIFAaH KOMIUIEKCTIH (PU3MKA-XHUMUSUIBIK KAaCHETTEpi
3epTTesii. MUKPOCKOMUSIIBIK Tajlay KOPCETKEH IeH, KOMIUIEKCTIH OOIIeKTepi Y3bIH HHE
TOPI3/i CHI3BIKTHI TasKIIA TOPI3/i MimmiHAe, opramra Meepi 2,50-4,00 mm. KoMrutekerig
MUKpoOKa Kapchl Oencenpimiri S. aureus ATCC 6538-P (mypaxaiice3iMTan mrammel);
S. aureus ATCC-BAA-39 (mypaaiiisie TypakTsl mrammbl); E. coli ATCC 8739 (mypa-
xail cesimran mrrammer); E. coli ATCC-BAA-196 (MypaxkailisIH TYpakThl IITAMMBI);
P. aeruginosa ATCC 9027 (mypaxaii ce3imran mrammel); P. aeruginosa TA2 »acyrirana-
pBIHIA TiKeJIeH BHPYCKa JKOHE aHTHOMOTHKKE TO3IMII MHKPOOPraHHU3MACPMIIH IITaMiaa-
pBIHA Kapchl Oencenniniri 6ap exeni anpikTanael. MDCK skacymachiHa xacaiaraH 3epTIey
HOTHYKECIHJIE IIMTOTOKCHUKAIIBIK OCEpiHiH TeMmeHairi kepcerinai. Di- ((2S) -2-amuno-3-
(1H-unmoa-3-11) mponuoHat) -mUruapo-TeTpanoana L5178Y ChI3BIKTBI CYTKOpEKTiep
JKacylajapblHa KaTbICThI MyTareHaiscep eTHen .

Tyiiin ce3nep: HMox nomuanuon keweHi, au- ((2S) -2-amuu-3- (1H-ungon-3-pu1)
NPONUOHAT) -TU-THAPO-TETPAHOANA, PEHTTeHIIK KYpPBUIBIMABIK Taimay, L5178Y
CBIZBIKTHI JKacyIlanapblHa MyTareH/iK TeCT, IUTOTOKCHKAIIBIK 9CEp.

Pe3ome

CTPYKTYPA M CBOMCTBA JU- ((2S) -2-AMHWH-3- (1H-UH/I0JI-3-1T)
MPOIHUOHAT) -TUTUIPO-TETPANOINJIA

A.H. Cabumos, C. Typzanoba, A. /[picymazazuega

CuHTe3upoBaH HOBBI KOMIUIEKC HOJa B CUCTEME aMUHOKHUCIIOTA - COJIb ILEJIOYHOTO
MeTaiia - ioj - Boja. V3ydeHsl pU3nKO-XMMHUECKHE CBOWCTBA KoMmIuiekca au- ((2S) -2-
amuHO0-3- (1H-uHIOM-3-1T) MPONMUOHAT) AUTUAPOTETPAUOANA. MHUKPOCKOIIMYECKHI aHa-
73 TIOKa3bIBa€T, YTO YaCTUIBl KOMIUIEKCA HMEIOT MpOJOITrOBaTYI0 HIroJIbYaTyro
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JTUHEHHYIO MAJIOYKOBUAHYIO (GOpMYy co cpemHuM pazMepoM 2,50-4,00 mxm. Ompenemnsumi
LUTOTOKCUYHOCTh Ha KyibType Kietok MDCK, aHTHMHKpOOHYIO aKTHBHOCTh Ha
S. aureus ATCC 6538-P (My3eitHO-uyBCcTBUTENBHBIN mTaMM); S. aureus ATCC-BAA-39
(My3eiiHbI MynbTHpE3UCTeHTHBIN mTamm); E. coli ATCC 8739 (myseiiHO-uyBCTBH-
tenbHb mTamm); E. coli ATCC-BAA-196 (My3eiiHblii MyJIbTHPE3UCTCHTHBIN IITAMM);
P. aeruginosa ATCC 9027 (my3eitHo-uyBCTBUTENBHBINA mrTamMm); P. aeruginosa TA2.
Kommieke o0iagaeT HU3KOW HUTOTOKCHYHOCTBIO, MPSIMBIM MPOTHBOBUPYCHBIM JIE€iCT-
BUEM M aHTHUMHUKPOOHOI aKTHBHOCTBIO B OTHOLICHWHM YCTOWYHMBBIX K aHTHOMOTHKAM
mraMMoB MuKpoopraunmsmoB. Ju- ((2S) -2-amuno-3- (1H-urmon-3-unm) mnpomuoHar)
JIUTHIPOTETPANOINT HE OKa3bIBAET MYTareHHOTO JEHCTBHS Ha KJIETKH MIJIEKONUTAIOINX
smanK L5178Y kak B IPUCYTCTBHH, TaK M B OTCYTCTBHU METa0O0IMYECKOH aKTHBALHUH.

KnroueBble cjIoBa: HOA-TONHMAHUOHHBIA KoMIuteke, au- ((2S) -2-ammuo-3- (1H-
WH]1071-3-WJ1) TPOTMOHAT) -AWTUAPOTETPAUOAN, PEHTTCHOCTPYKTYPHBIH aHain3, MyTa-
reHHBIN TecT Ha kieTkax L5178Y, IMTOTOKCUYHOCTS.
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(http://publicet.org/code/) KaGbLIAAHFAH XAABIKAPAJIBIK CTAHAAPTTAPABLI YCTAHAIbI.

bacna kpi3MmeriHzeri ofinerciz TaxipubeHi OonabplpmMay MakcarbiHaa (IUiaruar,
JKaJIFaH aKIaparThl YCBbIHY JXOHE T.0.) KOHE FBUIBIMH JKapHSJIaHBIMAAPIBIH KOFaphl
carachblH KaMTaMachl3 €Ty, aBTOPJIbIH aJlFaH FhUIBIMUA HOTHO)KENEPiH XKYPTIIBUIBIKIIEH TaHy
MaKcaThIH/a PeNaKIHSIIBIK KEHECTiH apOip MYIIeci, aBTOp, peleH3eHT, COHai-aKk bacrma
IIPOLIECiHE KATBICATBIH MEKEMeJIEp STUKANBIK CTaHIapTTap/bl, HOpMaJap MEH epexesepai
CaKTayFa YKoHE OJIApIBIH OY3BUTYBIH OONIBIpMay VINiH OapIbIK IIapajapisl KaObuImayra
MiHgerTi. Ochl MpoLecKe KaThICYIIbUIAPABIH OapiIbIFBIHBIH FBUIBIMH JKapUsUIAHBIM STH-
Kachl epekeliepiH cakTaybl aBTOPIAPIbIH 3UATKEPIIK MEHIUIK KYKBIKTAPbIH KaMTaMachl3
eTyre, OacbUIBIM CallaChlH apTTHIPYFa JKOHE aBTOPJIBIK MaTepHalapibl JKeKe TyJIFaiap-
JIbIH MY/JJIeC] YIIIIH 3aHChI3 Maijanany MYMKIHAICIH OOJIABIpMayFa bIKIAJ eTe/Il.

Pepakuysira xenin TyckeH OapiibIK FBUIBIMH Makajanap MiHAETTI TYple €Ki jKaKThl
nronyaal eteni. JKypHasl peAakiMschl MaKaJIaHBIH JKypHaJI HpoQuiiHe, pecimaey Ta-
JlanTapelHa COWKECTIriH Oenrijielai jkoHe OHbl KOJDKa30aHbIH FBUIBIMH KYHIIBUIBIFBIH
AMKBIHIAWTBIH JKOHE MaKala TaKbIphIObIHA HEFYpJIbIM JKaKblH FBUIBIMM MaMaHJaH-
JbIpysapel 0ap €Ki Toyenci3 peneH3eHT — MaMaHIapAbl TaraibIHIAWTBIH JKYPHAIIBIH
JKayarnTbl XaTIIBICBIHBIH OipiHIN KapayblHa >xiOepemi. Makanagapisl peneH3HsIIay bl
pemaKuMsIIBIK KEeHEeC XOHE PEHaKIHMIBIK alKa MYIIelepi, COHmal-ak Oacka enmepHiH
IIaKBIPBUTFAH PELEH3CHTTEPI JKy3ere acblpaabl. Makanara capanrama XKyprizy ymIiH Oen-
rim Oip pemeH3eHTTi TaHAay Typaisl memiMai bac penakrop KaOsuinainbel. Penensusiiay
Mep3iMi 2-4 anTaHbl Kypaijabl, OipaK peUeH3eHTTIH OTiHilIl OOMbIHIIA OJI y3apThUIYbI
MYMKIH.

Penakumsi MeH peleH3eHT Kapayra KiOepuireH kapusiianOaraH MaTepualiiapIbly
KYNUSUTBIIBIFBIH CaKTayFa Kenuiiik Oepeni. XKapusiiay Typayibl MICMIIMAL KypHAJIBIH
pelaKIMsIIbIK ANKAChl pelieH3MsIayiaH KeiliH kaObuinaiapl. Kaxer OonraH karnaiijna
KOJDKa30a aBTOpJapra pElEH3SHTTEp MEH peAaKkTOpJap/AblH ecKepTyliepi OoifbIHIIa
IIBICBIKTaYFa JKi0episienti, colaH KeliH o Kaiita pereH3usulanapl. Pegakiust sTuka epe-
XKeJlepiH Oy3raH jkardalija MakajJaHbl JKapusulaylaH Oac TapTyra Kykpuibl. Erep akrma-
paTTHI IJIaruaT Jer caHayFa KEeTKUTIKTI HeTi3 0oJica, jKayarnThl peJaKTop KapusuiayFa KOl
Oepmeyi Kepek.

ABTOpJIAp peIakLUsAFa YCHIHBUIFAaH MaTepUuaiapAblH jKaHa, OYphIH KapusiaHOaraH
JKOHE TYITHYCKA CKCHIITHE KUK Oepeai. ABTOpIIAp FhUIBIMH HOTHXKEICPIIH CEeHIMIi-
Jiri MeH MaHbBI3IBUIBIFbIHA, COHJAH-aK FBUIBIMHM 3THKA KarMIaTTapblH CaKTayra, artar
aiiTkaH/a, FRUIBIMU ATHKaHbI Oy3y (akxTtijepine xon Oepmeyre (FBUIBIMH JEpEKTEp.i Ty-
KBIPBIMAAY, 3€pTTEY JePEKTEepiH OypManayra oKeJeTiH OypMmaiay, Ilaruar KoHe KajFaH
TEH aBTOPJIBIK, KalTanay, 6acka ajgamaap/blH HOTHKEJIEpiH HEMJIEHY KaHe T. 0.) kayan-
ThI OOJIA/IBL.

MakasaHsl peakuusFa xidepy aBTopiapblH MaKaJaHbl (TYITHYCKala HeMece 0acka
TUIIepre Hemece Oacka Tinaepre aynapbiiFaH) Oacka sKypHanra(kKypHainapra) Oepme-
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TeHiH JXoHe OyJ1 MaTepuall OYpbHIH JKaprsutaHOaFaHBIH OUTipesni. OWTece, Makaia aBTop-
Japra aBTOPJBIK KYKBIKTHI OY3FaHbl YIIIH MaKajgaHbl KaObLigamay Typajibl YCHIHBICIICH
nepey Kaitapeuiaabl. backa aBTop >XyMbICBIHBIH 10 maiibI3bIHaH acTaMblH OHBIH aBTOP-
JIBIFBIH JKOHE JIEPEeKKe3re ciaremecis ce30e-ce3 Keurpyre xoi Oepinimeiii. AbIHFaH
(hparMeHTTEep HEMECe MAIiMIEMENIep aBTOp MEH 0acTanKel KO3/l MIHAETTI Typae KepceTe
OTBIpBIN acanybl kepek. lllamaman Thic Kemripy, COHIai-aK Ke3-KeIreH HbICAHIaFbl
IUTArHAT, OHBIH 1IITHIE PACIMICIMETeH AOUEKCO3Iep, 63repTy HeMece Oacka ajaaMaapablH
3epPTTEYJICPiHIH HOTH)KEJICPIHE KYKBIKTAp HEMJCHY O3THKAIBIK €MEC JKOHE KOJAKChI3.
3eprTey OapbichiHa KaHmad nma Oip Typlae ocep STKeH OapiiblK agaMaapiblH YJICCiH
MOMBIH/AY KaXKeT, aTall aiiTKaHIa, MaKajiajia 3epTTey JKYPri3y KesiHae MaHbI3Ibl OOJIFaH
KYMBICTapFa ClITeMelNep YChIHBLTYbI Kepek. Kocalkpl aBTOpIapblH apachlHaa 3epTTeyre
KaTbICIIaFaH afaMIapasl KepceTy OoIMaiIbl.

Erep xymbicTa Kate TabblUIca, peJakTopra Te3 apana xabapiay Kepek jkoHe Oipre
TY3€Ty TypaJbl meniM KaObliaay Kepek.

Komxkasbansl xapusiiayiad 0ac TapTy Typaibl IIEIIM PEUEH3EHTTEP/IH YChIHBIM-
JlapblHa COWKEC PEeJaKIMSUIBIK aJIKa OTHIPBICHIHIA KaObUIIaHabl. PeIaKIUsIIbIK allKaHbIH
memiMiMeH JKapusilayFa YCHIHBUIMaraH Makana Kaiita Kapayra KaObUimaHOanmbl.
Kapusinaynan Oac Tapry Typasibl xabapiama aBTOpPFa AIIEKTPOHABIK IOIITA aPKbUIbI
xibepineni.

Pepakuysiiblk ajika MakajgaHbl JKapusuiayFa xiOepy Typalisl menriM KaObliiaraHHaH
KeHiH peakuust OyJ1 Typajibl aBTOpFa Xadapiai/pl JKoHe >Kapusiiay Mep3iMiH KepceTesi.
PereH3usuapipIH TYMHYCKaIaphl )KypPHAIbIH PEJaKIMsACHIHA 3 KbUT OOWBI caKTanaipl.
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ImuKa HayuHbIX RYOIUKAUUL

PenakuuoHHAs KOJUIErHsl M TJIABHBI PEIaKTOp HAYYHOIo KypHajia «XuMH-
geckmii skypHaa Kasaxcrama» (mamee — 7KypHain) Npuaep:KHBAOTCH TPHHATHIX
MEKIYHAPOAHBIX cranaapToB «Komurera 3THKH mo nyGaumxamusam» (Committee on
Publication  Ethics — COPE)  (http://publicationethics.org/about), «kEBpomeiickoit
accouMaluy HAyYHbIX pegakrTopos» (European Association of Science Editors — EASE)
(http://www.ease.org.uk) u «KomuTera mo JTHKe HAyYHBIX MyOJHKAIMIA»
(http://publicet.org/code/).

Bo usbexaHue HeTOOpPOCOBECTHOW MPAKTUKKA B IMyOJIMKANMOHHOW ESTEIBHOCTH
(HHaFl/IaT, H3JI0OKCHUEC HEJOCTOBCPHBIX CBeJIeHI/lﬁ u le) " B ICJIAX 06ecnequMﬂ BBICOKOI'O
Ka4yecTBa HAay4YHBIX ITyOJIMKAlWH, PU3HAHUS OOLIECTBEHHOCTHIO, MOJYYEHHBIX aBTOPOM
HaYYHBIX Pe3yJIbTaTOB, KaXKbIi WIEH pelaKIIMOHHOTO COBETa, aBTOP, PELIEH3EHT, a TAKXKE
YUPEXKICHHUS], yJacTBYIONINE B U3ATEIILCKOM IpoIiecce, 00sI3aHbl COOI0NATh ATHYECKHUE
CTAHIAapThl, HOPMBI M TpaBWIA M IPHHHUMATh BCE MEpBl JUIA NPEIOTBPAILCHUS HX
Hapywenuid. CoOloieHne NpaBWJl STUKH HAay4HBIX ITyOJIIMKAMHd BCEMH YYaCTHHUKAMH
3TOTO IpOIIecca CIIOCOOCTBYET OOECIIEUSHUIO IPaB aBTOPOB Ha MHTEIUIEKTYaTbHYIO CO0-
CTBEHHOCTb, NOBBIIICHUIO Ka4yeCTBa W3JAHMUSA U HCKIIOYECHHIO BO3MOXKHOCTH HEIPaBO-
MEPHOTO HCIIOJIb30BAHMUS aBTOPCKUX MaTEPHAIOB B HHTEPECaX OTIEIbHBIX JIUII.

Bce HayuHble cTaThbu, NOCTYNHMBIIME B PEAAKIHIO, IOUIEKAT 00s13aTEIBHOMY
JBOMHOMY cllerioMy perieH3upoBaHuio. Penakuus XXypHana ycTaHaBIMBaeT COOTBETCTBHE
crathu npodunto JKypHana, TpeOoBaHUSAM K O(QOPMIICHHIO U HAINpPaBJsIET €€ Ha MepBOe
paccMOTpeHHE OTBETCTBEHHOMY cekperapio JKypHayia, KOTOpPBIH ompenensier Hay4dHYIo
LICHHOCTh PYKOIMCH ¥ Ha3HAa4YaeT JBYX HE3aBHCHMBIX PELEH3CHTOB — CIICIMAINCTOB,
UMeoLIMX Hanboliee OIM3KKME K TEME CTaTbU HaydHBIE CIIelMaIn3alii. PerieH3upoBanue
cTaTeil OCYLIECTBIISCTCS WICHAMU PEJaKIHOHHOTO COBETA M PENAKUMOHHOW KOJUICTHH, a
TaKKe MPUIJIAIICHHBIMA PELEH3CHTaMH JAPYTHX CcTpaH. PemieHue o BBIOOpE TOro WIIH
WHOTO PeleH3EHTa VISl MPOBEACHHS SKCIIEPTH3bl CTaThU NMPUHUMACT TJIaBHBIH PENaKTop.
Cpox pelieH3upOBaHMs COCTaBiIsAeT 2-4 HeNenHu, HO MO MPOChOe peleH3eHTa OH MOXKET
OBITH TIPOJICH.

Pepakuusi M peneH3eHT rapaHTUPYIOT COXPAaHEHHE KOH(QHAECHIMAIbHOCTH He-
oIy 0JIMKOBaHHBIX MaTepUaJIOB IIPUCIIAHHBIX Ha paccMOTpeHue pabot. Pemienue o myomu-
KalMd TPUHAMAETCs pelakiMOHHOW Kojuteruei JKypHana mocie peneH3MpOBaHMUS.
B ciryyae He00X0IMMOCTH PYKOIIMCh HAINpaBIsIeTCsl aBTOpaM Ha JOpadOTKy IO 3ame-
YaHUSIM PELCH3EHTOB M PEJAaKTOpOB, IOCIIE YEro OHa MOBTOPHO peleHsupyercs. Penax-
LUl OCTaBIISIET 3a COOOW NMPaBO OTKJIOHWUTH IyOJIMKAIMIO CTAaThU B CIIydae HapyIICHHS
npaBmiI STUKH. OTBETCTBEHHBIH PEIaKTOp He JOJDKEH JOMYCKaTh K IyOJMKanuu HHOOp-
MaLUIo, €CIIM UMEETCs JOCTaTOYHO OCHOBAHHH 110J1araTh, YTO OHA SIBJISCTCS IUIATHATOM.

ABTOPBI TAPaHTUPYIOT, YTO NPEACTABICHHBIC B PENAKIUIO MaTepPHUAIIbl SBISIOTCS
HOBBIMH, paHee HEOIyOJMKOBaHHBIMH M OPHIMHAJIBHBIMH. ABTOPHI HECYT OTBETCT-
BEHHOCTb 3@ JOCTOBEPHOCTh U 3HAYMMOCTb HAyUYHBIX PE3yJIbTaTOB, a TAKXKe COOJIIOICHHUE
NPUHIMIIOB HAYYHOH 3THKH, B YaCTHOCTH, HeIOMyLleHHe (PaKTOB HapyLIeHWs Hay4HOMH
oTuKK ((pabpukanusi HAy4HBIX AaHHBIX, (Qanbcudukaiys, Beaylas K HCKaKeHUIO HCClle-
JIOBaTEJIbCKUX JIAHHBIX, IJIarMaT W JI0)KHOE COaBTOPCTBO, AyOJMpOBaHUE, MPHCBOCHUE
qyKHX Pe3yJIbTaTOB U Ap.)

HamnpaBnenune craTby B peakLUIO O3HAYAET, YTO aBTOPHI HE MEPEAaBaln CTaThio (B
OpHTHHAJIE WK B NIEPEBOIE HA APYTHE SA3BIKH WM C APYTUX SA3BIKOB) B APYTOM *KypHau(bl)
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W 4TO 3TOT MaTepuan He OblI paHee OMyOJMKOBaH. B NMpOTMBHOM ciydae cTaThs He-
MEJICHHO BO3BPAIAeTCsl aBTOPAaM C PEKOMEHJAIMEl OTKJIOHUTh CTAaThl0 32 HapyILICHHUE
aBTOPCKUX MpaB. He momyckaeTcst mocimoBHOE KomupoBaHue 6osee 10 mporeHToB padoTh
JIpyroro aBTopa 0e3 yKa3aHHS €ro aBTOPCTBA U CCHIJIOK Ha MCTOYHHK. 3aMMCTBOBAHHBIC
(parMeHTHl WIN YTBEPXKICHUS MOJDKHBI OBITH O(QOPMIIEHBI C 00sA3aTeNIbHBIM yKa3aHUEM
aBTOpa M IEPBOMCTOYHMKA. Upe3aMepHble 3aMMCTBOBAHUS, a TAKXKE IUIArMaT B JIIOOBIX
¢dopmax, BkIroYas Heo()OPMIICHHBIE IIMTATHI, NepedpaspoBaHUe WM IIPUCBOCHUE IIPaB
Ha pE3YyJbTAaTbl YYXKHUX HCCJ’IC}IOBaHHﬁ, HEOTUYHBI U HCTIPUCMIICMBI. HCO6XO[I,I/IMO npu-
3HaBaTh BKJIaJl BCCX JIMI], TaK WJIK HHA4YC IIOBJIHABIIMX Ha XOJ HUCCJICAOBAHUA, B 4aCT-
HOCTH, B CTaThe JOJDKHBI OBITh IPEICTABIEHBI CCHUIKM Ha pabOThl, KOTOPHIE HMEIH
3Ha4YeHHEe NP NPOBEACHUH HccienoBaHus. Cpeayu coaBTOPOB HEJOIYCTHMO YKa3bIBaTh
JIMILI, HE Y4aCTBOBABIIMX B NCCJIEJOBAHHH.

Ecmu obHapykeHa omuOka B paboTe, HEOOXOAUMO CPOYHO YBEAOMHTDH PEIaKTOpa
BMeECTE NPHUHATH PEIIeHHEe 00 UCTIPABICHUH.

Pemenne 00 oTkasze B ImyOnMKanyuy pyKONWCH NMPHHUMAETCS HAa 3acCEJaHWH PElaK-
LIMOHHOM KOJUIETUH B COOTBETCTBHU C PEKOMEHIAIMAMH PELEeH3eHTOB. CTaTbs, HE PEKO-
MEH/JIOBaHHAsl PEIICHUEM PEIAKIHOHHOM KOJUIETMH K MyOJHKanud, K IOBTOPHOMY
paccMotpernto He mpuHHMaetca. Coobmierne 00 OTKasze B IyOJHKAIMH HaIpaBiIIeTCs
aBTOPY I10 3JIEKTPOHHOH 110YTE.

ITocne mpunsTUA penkosuiernei XKypHana pelieHus o JIONMycKe CTaThbM K IyOuu-
KallK peAakuust ”HPOPMHUPYET 00 ATOM aBTOpa M YKa3bIBaeT CPOKH ImyOnukannu. Opuru-
HaJIBI peLeH3Uil XpaHsTcst B pepakiyy JKypHaia B TedeHue 3 JIeT.
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Ethics of scientific publications

The editorial board and editor-in-chief of the scientific journal “Chemical
Journal of Kazakhstan” (hereinafter - the Journal) adhere to the accepted
international standards of “the Committee on Publication Ethics” (COPE)
(http://publicationethics.org/about), “European Association of Science Editors -
EASE” (http://www.ease.org.uk) and “Committee on the Ethics of Scientific
Publications” (http://publicet.org/code/).

Public recognition of the scientific results obtained by the author, each member of
the editorial board, author, reviewer, as well as institutions involved in the publishing
process is obliged to comply with ethical standards, norms, and rules and take all
measures to prevent violations thereof. This is needed to avoid unfair practice in
publishing activities (plagiarism, presentation of false information, etc.) and to ensure the
high quality of scientific publications. Compliance with the rules of ethics of scientific
publications by all participants in this process contributes to ensuring the rights of authors
to intellectual property, improving the quality of the publication, and excluding the
possibility of illegal use of copyright materials in the interests of individuals.

All scientific articles submitted to the editorial office are subject to mandatory
double-blind review. The editorial board of the Journal establishes the correspondence of
the article to the profile of the Journal, the requirements for registration and sends it for
the first consideration to the executive secretary of the Journal, who determines the
scientific value of the manuscript and appoints two independent reviewers - specialists
who have scientific specializations closest to the topic of the article. Reviewing of articles
is carried out by members of the editorial board and editorial board, as well as invited
reviewers from other countries. The decision on choosing a reviewer for the examination
of the article is made by the editor-in-chief. The review period is 2-4 weeks, but it can be
extended at the request of the reviewer.

The editorial board and the reviewer guarantee the confidentiality of unpublished
materials sent for consideration. The decision on publication is made by the editorial
board of the Journal after reviewing. The manuscript is sent to the authors for revision
based on the comments of reviewers and editors if necessary. After which, it is re-
reviewed. The editors reserve the right to reject the publication of an article in case of a
violation of the rules of ethics. The executive editor should not allow information to be
published if there are sufficient grounds to believe that it is plagiarism.

The authors guarantee that the submitted materials to the editorial office are new,
previously unpublished, and original. Authors are responsible for the reliability and
significance of scientific results, as well as adherence to the principles of scientific ethics,
in particular, the prevention of violations of scientific ethics (fabrication of scientific data,
falsification leading to distortion of research data, plagiarism, and false co-authorship,
duplication, appropriation of other people's results, etc.).

The submission of an article to the Editorial Board means that the authors did not
transmit the article (in original or translation into other languages or from other
languages) to another journal (s), and this material has not been previously published.
Otherwise, the article is immediately returned to the authors with a recommendation to
reject the article for copyright infringement. Verbatim copying of more than 10 percent of
another author's work is not allowed without indicating his authorship and links to the
source. Borrowed fragments or statements must be made with the obligatory indication of
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the author and the source. Excessive borrowing as well as plagiarism in any form,
including unofficial quotations, paraphrasing, or appropriation of rights to the results of
other people's research, is unethical and unacceptable. It is necessary to recognize the
contribution of all persons, who in one way or another influenced the course of the
research in particular the article, should contain references to works that were of
importance in the conduct of the research. Among the co-authors, it is inadmissible to
indicate persons who did not participate in the study.

If an error is found in work, it is necessary to notify the editor and together make a
decision on the correction.

The decision to refuse publication of the manuscript is made at a meeting of the
editorial board by the recommendations of the reviewers. An article not recommended for
publication by the decision of the editorial board is not accepted for reconsideration. The
refusal to publish is sent to the author by e-mail.

After the editorial board of the Journal decides on the admission of the article for
publication, the editorial board informs the author about it and indicates the terms of
publication. The originals of the reviews are kept in the editorial office for three years.
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