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CONVENTIONAL AND NONCONVENTIONAL METHODS
OF SYNTHESIS AND GROWTH-STIMULATING ACTIVITY
OF 3-CHLORO-N,N-DIETHYL-N-(2-(MESITYLAMINO)-2-
OXOETHYL)PROPAN-1-AMINIUM IODIDE

A.A. Dauletbakov*?", E.O. Belyankova®, S.Y. Tursynbek’,
B.B. Anapiyayev?, D.S. Zolotareva'?, A.Yu. Ten", A.G. Zazybin*?
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Abstract: Synthesis of 3-chloro-N,N-diethyl-N-(2-(mesitylamino)-2-oxoethyl)propan-1-
aminium iodide (1) was performed by via N-alkylation in conventional conditions and
using microwave irradiation and ultrasound activation. The synthesized ionic compound
was characterized using IR, *H and *C NMR, growth-stimulating activity had been tested
for ten varieties and hybrids of sweet sorghum seeds.

Key words: trimecaine, ionic compound, microwave irradiation, ultrasound activation,
sweet sorghum, germination.

1. Introduction

The conventional methods (CM) of synthesis which heat the reactions
mixture with traditional equipment, like are heater, sand baths, oil baths and
heating mantles, are not optimal in terms of the yield of reaction, but due to the
hot surface on the reaction vessel result in decomposition of reactants, products
and solvents over time [1]. One of the efficient synthetic tools which is getting
more useful nowadays is microwaves (MW) irradiation [2]. The first publication
about using microwave promotion in organic chemistry was reported by Gedye et
al. [3]. The using of ultrasonic (US) activation can decrease the reaction times,
that gives high vyields, raised selectivity, and pure products in various synthetic

Citation: Dauletbakov A.A., Belyankova E.O., Tursynbek S.Y., Anapiyayev B.B., Zolo-
tareva D.S., Ten A.Yu., Zazybin A.G. Conventional and nonconventional methods of syn-
thesis and growth-stimulating activity of 3-chloro-n,n-diethyl-n-(2-(mesitylamino)-2-
oxoethyl)propan-1-aminium iodide. Chem. J. Kaz., 2021, 3(75), 58-66. DOI:
https://doi.org/10.51580/2021-1/2710-1185.39
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organic chemistry applications [4,5]. US has been used to speed up are many
types of synthetically valuable organic reactions [6,7].

Sorghum (Sorghum bicolor (L.)) is the very important in the global like a
food and feed crop. Sorghum - is the 5th most important grain crop, after maize,
wheat, rice, and barley in the World [8]. Sorghum and sweet sorghum are
becoming increasingly useful in the production of biofuels, many types of food,
sugar, etc. [9], but will require increased land use to make the low cost of biomass
production cost-effective, and will largely depend on the use of perennial plants to
ensure resistance [10]. To use the high level of germination control of perennial
sorghum plants [11] and early progress in the functional genomics of perennial
plants [12] make it promise as a crop to production of biofuels, sugar and et al.
Sweet sorghum with a high sugar content may be especially promising.

To stimulate germination and increase the productivity of sorghum different
growth regulators as gibberellic acid, ethephon and chlormequat are used [13].
Recently it was found that some of the compounds exhibiting mielostimulating
activity [14,15] also show growth stimulating activity [16], moreover, most of
these ionic compounds were found to be non-toxic towards A. Fischeri which
make them promising sustainable and environmentally friendly growth
stimulants. Herein we report about the synthesis and growth regulating activity of
new ionic compound obtained via N-alkylation of trimecaine.

2. Results and discussion

Compared with the conventional method, the using of MW and US is a
convenient method in organic synthesis, the appreciation has increased signi-
ficantly in recent years in a trying to understand the mechanism of action. A lot of
applications in organic synthesis has made MW and US attractive to many
researchers, and they are increasingly being used in organic synthesis. These
nonconventional methods have proven to be a good tool for obtaining high yields
and decreasing reaction time. The results of the alkylation reaction carried out in
this work under various reaction conditions confirmed the trends in the literature,
and the results obtained with mean yield were collected and presented in table 1.

Table 1 — The parameters of reaction

Synthesis/reaction conditions Time/min Yield, %
Conventional method 720-760 18.6
US activation 180-200 16.2
MW activation 60-80 26.5

The highest isolated yield is formed under MW irradiation in the shortest
time, while in CM the reaction time was twelve times greater with a lower yield.
US activation showed almost the same results, but the reaction rate was faster. To
study the effect of synthesized ionic compound to germination energy and
germination capacity of sweet sorghum seeds, experiments were carried out with
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1 solution (concentration 10 and 102 %). The mean value of the results of 1 on
the effect of germination energy and capacity of sweet sorghum seeds with
control (water), including standard deviation (SD) is presented in Table 2.

Table 2 — The results of 1 effect on germination energy and capacity of sweet sorghum seeds
(concentration of solutions are 10 and 107 %; root length and shoot length in cm)

Germination energy, %

Germination capacity, %

4" day 9" day
o IS] - IS]
Ne Genotype E - % - § %
58 |53 g |58 |s9 | @
£9 |59 9159 |59 | o
852 |52 |sg2 |58 |38 |s@
Control (water)
1 | Kiz-92015 0.1 0.1 10 3.5 2.5 20
2 | Kiz-92013 0.3 0.2 50 2.1 2.3 50
3 | Kiz-82014 (19.5 cm) 0.2 0.1 30 2.1 3.2 40
4 | Kiz-92014 (18.5 cm) 1.2 0.4 35 3.2 3.5 35
5 | Victoria-4 2017 (28.5 cm) - - - - - -
6 | Kaz-16 2013 1.0 1.0 80 1.7 2.1 80
7 | Kaz-20 2013 - - - - - -
8 | Victoria-4 2014 (20 cm) 15 1.0 55 3.2 4.5 55
9 | Black top 2015 0.1 0.1 10 1.3 4.7 55
10 | Hybrid 1 2015 0.7 1.0 40 5.0 4.5 45
Tr.CH,I-CH,-CH,CI (0.01%)
1 | Kiz-9 2015 0.2 0.2 15 3.2 4.7 40
2 | Kiz-9 2013 1.2 0.7 65 3.0 2.7 70
3 | Kiz-8 2014 (19.5 cm) 0.3 0.4 35 3.2 3.7 45
4 | Kiz-9 2014 (18.5 cm) 1.4 0.5 55 3.7 3.6 60
5 | Victoria-4 2017 (28.5 cm) - - - - - -
6 | Kaz-16 2013 0.7 0.7 80 6.0 3.2 85
7 | Kaz-20 2013 - - - - - -
8 | Victoria-4 2014 (20 cm) 2.0 1.6 95 4.7 3.2 95
9 | Black top 2015 0.7 0.6 30 2.0 5.0 80
10 | Hybrid 1 2015 0.7 0.4 40 5.5 5.7 50
Tr.CH,I-CH,-CH,CI (0.001%0)
1 | Kiz-9 2015 0.7 0.5 35 5.2 5.0 50
2 | Kiz-9 2013 0.9 0.7 80 25 2.1 80
3 | Kiz-82014 (19.5 cm) 0.9 0.4 45 6.7 6.7 60
4 | Kiz-9 2014 (18.5 cm) 1.1 0.5 55 6.1 4.2 60
5 | Victoria-4 2017 (28.5 cm) - - - - - -
6 | Kaz-16 2013 0.7 0.7 80 4.5 6.0 90
7 | Kaz-20 2013 - - - - - -
8 | Victoria-4 2014 (20 cm) 2.2 1.2 100 4.5 4.1 100
9 | Black top 2015 0.2 0.1 30 55 4.1 75
10 | Hybrid 1 2015 0.6 0.5 30 25 7.4 40

D
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The germination energy in control (water) was 10 % while in ionic com-
pound solution (10%) 15 % and solution with lower concentration (107°) 35 % in
genotype of Kiz-9 2015. The research has shown that a solution of ionic
compound affects not only seed germination, but also the germination energy,
enhancing the processes of gemmogenesis (the process of shoot growing) and the
intensity of rhizogenesis (the process of root system formation). Both solutions
with different concentrations of ionic compound showed a high intensity of
rhizogenesis in genotypes Kiz-9 2013 and Kiz-8 2014 compared to the control.
The germination energy and capacity including intensity of rhizogenesis and
gemmogenesis was higher with solution of ionic compound in all genotypes
compared to the control. The influence of ionic compounds solution on rhizo-
genesis of Kiz-9 2015, Kiz-9 2013, Kiz-8 2014 (19.5 cm), Kiz-9 2014 (18.5 cm) is
shown in Figure 1.

O RPr N W b U1 O N

Kiz-9 2015 Kiz-9 2013 Kiz-8 2014 (19.5cm)  Kiz-9 2014 (18.5cm)

H Control ®m0.01 0.001

Figure 1 — The effect of growth stimulants to intensity of rhizogenesis.

The germinated sweet sorghum seed of Kiz-9 2015 had the length of shoot
twice greater in synthesized ionic compound solutions than in control, as well as
in genotype Kiz-8 2014 (19.5 cm) shoot length in control was 3.2 cm when it was
6.7 cm in 10 % solution. The dilute solution of compound 1 showed the highest
intensity to the rhizogenesis of Kiz-9 2014 (18.5 cm).

3. Conclusion

Using the nonconventional methods such as MW and US activation, ionic
compound 3-chloro-N,N-diethyl-N-(2-(mesitylamino)-2-oxoethyl)propan-1-ami-
nium iodide was synthesized with a higher isolated yield 26.5% in shorter time
60-80 min compared with conventional method. The product with the highest
isolated yield is formed under MW irradiation, in a very short time, while in CM
the yield was lower and reaction time was twelve times greater. The synthesized
ionic compound better affected the germination energy and capacity for all types
of sweet sorghum seeds compared with control. The germination energy in
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control was 55 % while in ionic compound solution (10?) it was 95 % and
solution with lower concentration (10°) showed 100 % germination energy for
genotype of Victoria-4 2014 (20 cm). The solution of 1 with a lower con-
centration better stimulated sweet sorghum seeds than concentrated solution and
water.

4. Experimental part

1. Materials, methods and instruments. The melting point of ionic
compound was measured in open capillary tube on an OptiMelt (Stanford
Research System). The 'H- and *C-NMR spectra were recorded using a
NMReady 60 MHz spectrometer at 25 or 30 °C by using CDClI; as a solvent. IR
spectra was recorded on a spectrometer «Nicolet 5700 FT-IR» using KBr pellets.
The progress of reactions and purity of products were checked using the TLC
method on silica gel plates (Sigma Aldrich®, Germany) with iodine vapors
development. The diethylether : ethanol mixtures (4:1 V/V and 5:1V/V) were used
as eluents. The TLC spots on the developed plates were observed in UV light
(A = 254 nm). All the reactants and solvents from Sigma Aldrich®. An ultrasonic
probe from Cole Parmer (50-60Hz, 0-240 W) and a domestic microwave
generator (0-800 W) were used for the reaction. The separation and purification
of substances was carried out by crystallization from appropriate Solvents.

Trimecaine free base - 2-diethylamino-N-(2,4,6-trimethylphenyl)acetamide -
was synthesized from commercially available hydrochloride by neutralization,
conditions and methods discussed in [17]. The equation of synthesis 1 from
trimecaine base is given in Figure 2.

CH; CH,
o CHCH, )] —— f
H;C CH, H,C C H‘ >
H, C,H; C”E’?C‘
”I\"““c"’(‘“‘.\-’/ ‘“““L ”’£ ‘“““r\-czns
” \c.',m C 2Hs
O s O

()

Figure 2 — Synthesis of
3-chloro-N,N-diethyl-N-(2-(mesitylamino)-2-oxoethyl)propan-1-aminium iodide (1)

Synthesis of ionic compound was performed in the classical conditions and
using microwave, ultrasound activation. The reaction time of trimecaine base with
1-chloro-3-iodopropane in conventional conditions (reflux in acetonitrile) and
using ultrasound and microwave activation presented in Table 1 (' Trimecaine:
1-chloro-3-iodopropane mole ratio is 0.01:0.011). After the completion of
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the process, the volume of the solution was halved by evaporation and cooled.
The resulting isolated product was separated and purified by crystallization, and
the purity of the product was checked by TLC using a mixture of diethyl ether and
ethanol (5:1) as eluent.

2. Spectral and other data for the 1. Into the 100 ml flask 15 ml of aceto-
nitrile was added and 0.01 mol of trimecaine base was dissolved. Thereafter the
solution of 0.011 mol of 3-chloro-1-iodopropane was added and the resulted
solution was kept under the reflux in conventional method (78-82 °C). The same
mixture of solution were used in nonconventional methods and the reaction
mixture was placed in a US reactor and the contents reacted under US conditions
characterized by the following parameters: US = 240 W at 30-40 °C, while the
same type reaction mixture was placed in a MW reactor and the contents reacted
under MW conditions at 80 W.

The 1 was separated as pale-yellow crystals after crystallization process.
M.p. 148-150°C. IR (KBr), cm™ 3183 (N-H) 1691 (C=O amide), 1473
(Caromatic=Caromatic). °C NMR (CDCls, 25 °C) §, ppm: 162.81 (s, C=0); 138.90
(s, CHa); 134.89 (S, Caomaic-NH); 128.09 (S, Caomatic); 67.2 (s, CO-CH,-N");
52.3 (s, N"-CH,-CHz); 21.03 (S, Caromatic-CH3); 20.03 (S, Caromatic-CHs); 8.09
(s,N*-CH,-CHs); 58.56 (s, N*-CH,-CH,-CH,Cl); 24.85 (s, N*-CH,-CH,-CH,ClI);
46.13 (s, N*-CH,-CH,-CH,CI). 'H NMR (CDCls, 25 °C) 8, ppm: 13.07 (s, N-H);
6.87 (S, Haomaic); 3.95 (s, CO-CH,-N"); 3.69, 3.47 (N'-CH,-CHs); 3.65
(N*-CH,-CH,-CH,CI); 2.26 (N*-CH,-CH,-CH,CI); 3.62 (N*-CH,-CH,-CH,CI);
251 (S, CaomaiiccCH3); 2.39 (S, Caromaic-CH3); 1.54, 1.51 (t, N'-CH,-CH,).
Calculated for C1gH3NOCII, %: C, 49.25; H, 6.84; N, 3.19; I, 28.96; ClI, 8.08.
Found %: C, 50.06; H, 6.93.

The synthesized 1 was tested for germination energy and capacity with ten
varieties and hybrids of sweet sorghum seeds, such as Kiz-9 2015, Kiz-9 2013,
Kiz-8 2014 (19.5¢m), Kiz-9 2014 (18.5¢cm), Victoria-4 2017 (28.5¢m), Kaz-16
2013, Kaz-20 2013, Victoria-4 2014 (20cm), Black top 2015, Hybrid 1 2015. For
this goal, 102 and 10 % (by mass) solutions were prepared with the synthesized
ionic compound. All dishes and other accessories were sterilized and kept in a
laboratory oven 120 °C for 40 min. Varieties and hybrids of sweet sorghum seeds
were sterilized with 90% ethanol for 6-8 min and washed three times with
distilled water. For each assay, 10 Petri dishes were taken for control and
50 dishes (20 seeds per dish) for each ionic compound solution. The seeds were
planted immediately after storage at a given temperature. The seeds were placed
so that they did not touch each other or the walls. The filter paper under the seeds
was moistened with water for control and solutions of ionic compounds for
testing. The samples prepared in this way were placed in a light-proof cabinet
with a temperature of 22 to 25 °C. The germination energy and germination were
evaluated in accordance with the standard. The germinated seeds were counted
twice, that is, four and nine days after planting. For each batch of 100 seeds, the
normally sprouted seeds are counted, considering the initial and final calculations.
If the germination results of individual batches did not exceed the standard
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deviation, the batches were considered comparable. The result was the determi-
nation of the arithmetic mean with an accuracy of 1%.
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Tyiingeme
3-XJIOPO-N,N-AUITUII-N-(2-(METUJIAMUHO)-2-OKCOITHUJI) ITPOIAH-1-
AMMOHHW MOJUII CUHTE3IHIH, JOCTYPJI )KOHE JTOCTYPJI EMEC
OJICTEPI MEH OCY- CTUMYJATOPJIbIK BEJICEHJALJIITT

A.A. layneméaxoe*?, E.O. benanxosa', C.bl. Typcvinéex', B.b. Ananusee?,

. C 30ﬂ0mapeeal'2, AJO. T eu1’3, A.T. 3azvioun’**

YK "Kazaxcman-Bpuman mexnuxansix yuusepcumemi", "Xumusanvix unocenepus”
eblIbIMU-0iim 6epy opmanviael, Aimamul, Kazaxcman

2 K.H. Com6aes ambinoagel Kazax yummols mexHukansix sepmmey yHusepcumeni,
Xumusinolk JHcane OUONOSUSANBIK MEXHON02USIAP uHcmumymsl, Armamul, Kazaxcman
34K "A.B. Bexmypos ampinoager Xumus 2uiibimoapsl uncmumymot”, Anvame,
Kazaxcman

E-mail: dayletbakovanuar@gmail.com

3-x510p-N,N-guatin-N-(2- (Me3uTHIaMHHO)-2-0KCOITH) MpOMaH-1-aMuHAi HOIu-
JUHIH CHHTE31 KaJbINThI Xarmaiaa N-aJKuiaey apKbUIbl )KOHE MHUKPOTOJKBIHIBI COYIIe-
JICHY MEH YJbTPAAbIOBICTHIK aKTUBTCHIIPYAl KOJIAHy apKbUIbI XKy3ere achipbuiabl. CHH-
Tesnenren HOHABIK Kockutbic MK, 'H xone *C SIMP keMeriMeH cumaTTamsl, 6Cy-CTUMY-
JISITOPIBIK OEJICEHIUIIr TOTTI KyMail TYKbIMJIApBhIHBIH OH COpTTapbsl MeH OynaHIapbIHIa
CBIHAIBI. MUKpPOTOJIKBIH/IBI JKOHE YIBTPAABIOBICTHIK aKTHBAIUSA CHUSKTBHI TOCTYPIi eMec
amicrepai Konaany apkbuibl, 3-xmop-N,N-auatiin-N-(2-(Me3uTruiaMiuHo )-2-0KCOITHIT)ITPO-
naH-1-aMUHWA KoM CHHTE31, 9AETTET] dJicKe KaparaHIa KbICKa Mep3iM/Ie KOFaphl IIbI-
FBIM/Ia HOTIDKE KOpCeTTi. EH KOFaphl MIBIFBIM, 6T€ KBICKA YaKBIT 1IIiHIe MUKPOTOIKBIHIBI
AKTUBTCHIIPYIi KOJIIaHA OTHIPHII AJIBIHIBI, aJl KIIACCHKAIIBIK JKaFJai/1a IMBIFBIM TOMEH, al
peaxmysl yakpIThl OH €Ki ece kem 0onasl. CHHTE3IeNTeH HOHIBIK KOCBUIBIC OaKbUIayMeH
CaJIBICTBIPFAH/Ia TOTTI KyMail TYKBIMIAPBIHBIH OapiiblK TYPJIEPIHE OHY JKOHE eCy dHep-
THSICBIHA JKAKChI 9Cep eTTi.

Tyiiinai ce3aep: TpuMekanH, HOHABIK KOCBUIBICTAP, MUKPOTOJIKBIHABI XKOHE YJIbTpa-
JIBIOBICTHI AKTUBTEHAIPY, TOTTI KyMaii, ecy OenceHaii.
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Pe3ome
TPAIUIITUOHHBIE U HETPAAUIIMOHHBIE METO/IbI CHUHTE3A U
POCTCTUMYJHUPYIOUIAA AKTUBHOCTD 3-XJIOPO-N,N-AUDTHJI-N-(2-
(MECUTUJIIAMMHO)-2-OKCO3THUJI) MPOIMAH-1-UOIUTA AMMOHMUS

A.A. ﬂayﬂem6al<oel'2*, E.O. Benankosa', C.bl. Typcuinoex’, b.b. Ananuseé?,

. C. 30ﬂ0mape3a1'2, AJO. T eul‘s, A.T. 3azvioun’™*

140 «Kazaxcmancko-Bpumanckuii mexwuueckuii ynusepcumem»
Hayuno-obpazosamenvuoiil yenmp «Xumuueckas unsxcenepusny, Aimamol, Kasaxcman
2KasaxcKkutl HayuoHAbHbIT UCCTIe008aMENbCKULE MEXHUYECKUll YHUGepcumem umMenu
K. U. Camnaesa, Hucmumym xumuyecKux u OUOI02UYECKUX MEXHOA02Ull, Animamul,
Kazaxcman

240 «Hucmumym xumuueckux Hayk umenu A.b. bexmypoeay, Anmamul, Kazaxcman
E-mail: dayletbakovanuar@gmail.com

Cunrez  3-xmop-N,N-auatun-N-(2-(Me3uTrHIaMHHO )-2-0KCOITHII)IPOIIaH-1-aMUHUS
MOJHIa OCYLIECTBIISUIN MyTeM N-aJKninnpoBaHUsl B OOBIYHBIX YCJOBHUSIX U C MCHOJB30-
BaHMEM MHUKPOBOJIHOBOTO M3JIyY€HHs M YJIbTPa3BYKOBOH akTuBaiuu. CHHTE3UPOBAHHOE
MOHHOE COEIMHEHHe oXapakTepu3oBano ¢ nomormsio UK, *H u *C SIMP, poct-cTumyu-
pyrolasi akTHBHOCTh MPOBEPEHA Ha JECATH COPTaxX W MOpHIaxX CEMsiH CIaIKOTO COpro.
Hcnonp3yss HETpaJUIIUOHHBIE METOMBI, TAKHE KaK MHUKPOBOJHOBYIO U YIIBTPa3BYKOBYIO
AKTHBAIMIO ObUIO CHHTE3UPOBAaHO MOHHOE coequneHne 3-xi10p-N,N-auatun-N-(2-(me3u-
THJIAMUHO )-2-0KCOITHII)IPOTIaH-1-aMUHUI HOIuA ¢ 00Jiee BEICOKUM BBIICTICHHBIM BBIXO-
JIOM 3a 0oJiee KOPOTKOE BPeMsi [0 CPABHEHHUIO C OOBIYHBIM MeTOAOM. [IpOIYKT ¢ HauBBIC-
[IMM U30JMPOBAHHBIM BBIXOJOM OBUT TOJy4eH C HCIOJIb30BAaHUEM MHUKPOBOIHOBOM
AKTHBAIMU 32 OYCHb KOPOTKOE BPEMsI, B TO BPEeMs KaK B KJIACCHUYECKUX YCIIOBHSAX BBIXOJI
OBLT HIDKE, @ BpEMS peakIuy ObUTIO B IBEHAANATH pa3 Ooibine. CHHTE3UpOBaHHOE HOHHOE
COE/IMHEHUE JIyUllle BIUSIIO Ha DHEPTHIO POPACTAHUS U BCXOKECTh KO BCEM BUJIaM CEMSIH
CJIQJIKOTO COPTO T10 CPABHEHHUIO C KOHTPOJIEM.

KirodeBble ci10Ba: TpUMEKanH, HOHHOE COEIMHEHHE, MUKPOBOJIHOBOE H3Iy4CHUE,
aKTUBAIMA yIbTPA3BYKOM, CJIAJIKOE COPro, MpopaliBaHue.
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Founvimu srcapuananvimoapoviyy IMuKacol

Penakuusaiabik anka skoHe "Ka3aKCTAHHBIH XMMHSl SKYpPHAJbl'" FhLILIMH
JKypPHaJBIHBIH (0yaaH api — Kyphnan) 6ac pexakrops! "/Kapusanansimaap ‘keHingeri
ITHKA KomMuTeTi" (Committee on Publication Ethics - COPE)
(http://publicationethics.org/about), "Eyponaiabik FHUIBIMH peaaKkTopjiap KaybIMaac-
ToiFbl" (European Association of Science Editors — EASE) (http://www.ease.org.uk)
JKoHE "FL1pIMu JKapHUsIaHBIMIAP anedi sKoHiHgeri KOMHUTETTIH"
(http://publicet.org/code/) kadbLIIaHFAH XaNBIKAPAJIBIK CTAHAAPTTAPAbI YCTAHA/IBI.

Bacna kpI3MmeriHzeri ofinerciz ToxipuOeHi OomnbplpmMay MakcarelHaa (IUIaruar,
JKaJIFaH aKIaparThl YCBIHY >OHE T.0.) KOHE FBUIBIMH JKapHSIaHBIMAAPIBIH HKOFaph
carmachklH KAMTaMachl3 €Ty, aBTOPJBIH aJFaH FBUIBIMH HOTHIKEJIEPiH KYPTIIBUIBIKIICH TaHY
MaKCcaTBIHAA PEeNaKIISUIBIK KCHECTIH opOip MyIIeci, aBTop, peleH3eHT, COHai-aKk Oacma
npolLeciHe KaTbICAThIH MEKEMeIep dTUKAJIBIK CTaHAAPTTApAbl, HOpMaiap MEeH epexernepi
CaKTayFra JKoHE OJIapIblH Oy3bUTYBIH OOJIbIpMay YIIIH OapiblK MIapaiapiasl KaObuigayra
MiHgerTi. Ocbl IpoLecke KaThICYIIbUIAPABIH OapibIFBIHBIH FBUIBIMH JKapUsUIAHBIM 3TH-
Kachl epekeliepiH caKTaybl aBTOPIAPIbIH 3UATKEPIIK MEHIUIK KYKBIKTAPbIH KaMTaMachl3
eTyre, 0AacbUIBIM CalachlH apTTHIPYFa JKOHE aBTOPJIBIK MaTepHalapibl JKEKe TyJiFanap-
JIbIH MY/JJIEC] YIIIH 3aHChI3 Maijaiany MYMKIHAICH O0JIABIpMayFa bIKIaT eTe/l.

Pepakuysira xenin TyckeH OapiibIK FBUIBIME Makajanap MIHAETTI TYple €Ki jKaKThl
monynan erteni. JKypHall penakiuschl MakaJaHBIH JKypHall NpodwuiiHe, pecimuey Ta-
JIANTapblHA COMKECTITIH OENTiNeH i XOHEe OHBI KOJDKa30aHBIH FHUIBIMH KYHIBUIBIFBIH
AMKBIHAAATHIH JKOHE MaKala TAKbIPbIObIHA HEFYPJbIM JKaKblH FBUIBIMH MaMaHIaH-
JBIpyJIapel Oap €Ki TAyelnci3 PeleH3eHT — MaMaHAapAbl TaraHbIHIANTHIH JKypHAaJIbIH
JKayanThl XaTIIBICHIHBIH OipiHII KapayblHa >kiOepemi. MakamamapIsl peleH3UsIIayabl
PEIaKIMSIBIK KeHeC >KOHE PENaKIMSIBIK ajKa MyIlelepi, coHAaai-ak 0acka ennepliH
LIAKBIPBUIFAH PELIEH3EHTTEP1 XKy3ere acbipaabl. Makanara capanrama Xypri3y yiiiH Oen-
rini O6ip peueH3eHTTI TaHuay Typajibl memimai bac penakrop kadbuiaiiiel. Penensusuiay
Mep3imi 2-4 antaHbl Kypaiiapl, 0ipak peleH3eHTTIH OTiHill OOWBIHIIA OJ Y3apThLIYbI
MYMKiH.

Pemakuusi MeH peleH3eHT Kapayra kiOepuireH kapusuiaHOaraH MaTepHaIAapIbIH
KYIMSUIBUIBIFBIH CaKTayFa Kenuimik Oepeni. JKapusuiay Typanbl HIEHNNMIL KypHAUIIBIH
pelaKIMsIbIK ANKACHl peleH3MsIayiaH KeiliH kKaOwbuinaiapl. Kaker OonraH xarnaiijga
KoJpkaz0ba aBTOpjlapFa PpELEH3EHTTEp MEH pEAaKTOpJapAblH ecKepTyliepi OoibIHIIa
MIBICBIKTayFa KiOepineni, coJan KeiiH oNl KalTa pereH3usUIaHanbl. Pemakiis 3Tuka epe-
JKeNepiH Oy3FaH JKar[aiija MaKaJaHbl JKapusUlaylaH Oac TapTyra KyKbuiel. Erep akrma-
paTTHI IJIaruaT Jer caHayFa KEeTKUTIKTI HeTi3 0oJica, jKayamnTsl peJaKkTop KapusiuiayFa jKOJl
6epmeyi Kepek.

ABTOpJIap pefaklysAFra YCHIHBUIFaH MaTepUaIJap bl XKaHa, OYphIH skapHsiIaHOaraH
JKOHE TYITHYCKA CKCHIIrHE KUK Oepeai. ABTOpIIap FhUIBIMH HOTHXKEICPIiH CEeHIMIi-
JITi MEH MaHBI3/IbUIbIFbIHA, COHJAl-aK FBUIBIMH JTHKAa KaFWAaTTapblH CaKTayFa, ararl
aiiTKaH/a, FRUIBIMU STHKaHBI Oy3y (akTijepine sxoi Oepmeyre (FBUIBIMH JEpEKTEp.i Ty-
KBIPBIMAAY, 3epTTEY JePEKTEepiH OypManayra oKeJeTiH Oypmaiay, Ilaruar KoHe KajFaH
TEH aBTOPJIBIK, KalTanay, 6acka ajgamaap/blH HOTHIKEJIEpiH HeMJIeHY JKaHe T. 0.) jkayan-
TBI OOJIA/IBL.

MakasaHsl peakuusFa xidepy aBTopJiapblH MaKaJaHbl (TYITHYCKala HeMece 0acka
Tinmepre HeMmece 0acka Tinmepre aymapbUIFaH) Oacka >KypHamra(KypHaimapra) Oepme-
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TeHiH XoHe OyJ1 MaTepuall OYphIH JKaprsutaHOaFraHBIH OlUTIipesni. OWTIece, Makaixa aBTop-
Japra aBTOPJBIK KYKBIKTBI OY3FaHbl YIIIH MakajaHbl KaObLigamay TYpajibl YCHIHBICIICH
nepey Kaitapeuiaabl. backa aBTop >XyMbICBIHBIH 10 maiibI3bIHaH acTaMblH OHBIH aBTOP-
JIBIFBIH JKOHE JIEPEeKKe3re ciareMecis ce30e-ce3 Keurpyre xoi Oepinmeiii. AJbIHFaH
(hparMeHTTEep HEMECe MAJIiMIEMeNIep aBTOp MEH 0acTanKel KO3/l MIHAETTI Typae KepceTe
OTBIpBIN acanybl kepek. lllamaman Thic Kemripy, COHIail-aK Ke3-KEIreH HbICAHIaFbl
IUTarMaT, OHBIH IIIIHIE PACIMICIMEreH AOUEKCO3Aep, 63repTy HeMece Oacka ajaaMiaapabiH
3epPTTEYJICPiHIH HOTHXKEJICPIHE KYKBIKTAp HEMJCHY O3THKAIBIK €MEC JKOHE KOJAKChI3.
3eprTey OapbichiHa KaHmad na Oip Typlae ocep STKeH OapiiblK agaMaapiblH YJICCIH
MOMBIH/IAY KaXKET, aTall aiiTKaHIa, MaKajiajia 3epTTey JKYPri3y Ke3iHae MaHbI3[bl OOJIFaH
KYMBICTapFa cinTeMesep YChIHBUTYBI Kepek. Kocallkel aBTopiaplblH apachblHAa 3epTTey-
re KaTbICIaFaH afaMaap/bl KepceTy OoIMaibl.

Erep xympicTa Kate TabblUIca, peJakToOpra Te3 apana xabapiay Kepek koHe Oipre
TY3€Ty Typabl meniM KaObliaay Kepek.

Komxka3zbanbl sxapusiaynan 0ac TapTy Typajbl IIENIM PEIEeH3ESHTTePAiH YChI-
HBIMJIapbIHA COMKEC PelaKIMsIIBIK ajlKa OTHIPBICHIH/IA KaObliaHaabl. PelakiisIbIK aka-
HBIH IIeImIiMIMEH JKapuslayFa YCHIHBUIMaraH Makajda KaiTa Kapayra KaObIimaHOanzbl.
Kapusinaynan Oac Tapry Typasisl xabapiama aBTOpPFa SIIEKTPOHABIK IOIITA aPKbLUIbI
xibepineni.

Pepakuysiiblk aika MakajdaHbl JKapusuiayFa xkiOepy Typalisl menrim KaObliiaFraHHaH
KeHiH penakuust OyJ1 Typaibl aBTOpFa Xadapiai/pl KoHe JKapusilay Mep3iMiH KepceTesi.
PereH3usutap/ipIH TYMHYCKaJIapbl Ky pHAIbIH PeJaKIMsAChIHIA 3 KbUT OOWBI caKTanaubl.
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Imuxa nayunvlx nyoaukauuil

Penaxunonﬂaﬂ KOJIJIETHSl U T JIaBHBIH PECIAKTOP HAYYHOI'O KypHaJaa «XHMH-
yeckmiixkypuan Ka3zaxcrana» (nanee — JKypHas) NpuIepKHUBAIOTCH HNPUHATHIX
MeKAYHApoaHbIX cTaHAapToB «Komurtera 3Tkn mo myomukamusv» (Committee on
Publication Ethics — COPE) (http://publicationethics.org/about), «EBpomneiickoii
accouMaluy HayYHbIX pegakropos» (European Association of Science Editors — EASE)
(http://www.ease.org.uk) u «KomuTera mo OJTHKe HAYYHBIX HyOJIHKAIMIT»
(http://publicet.org/codel).

Bo wu3bexanne HeZOOPOCOBECTHOM INPAKTUKU B ITyONHMKAI[MOHHOW AEATEIIbHOCTH
(mnaruart, U3JI0’KeHNE HEJIOCTOBEPHBIX CBEICHUH U JIP.) U B LIENSIX 00eCIIeUeHHsI BBICOKOTO
KayecTBa HAayYHBIX IyOJMKAlMi, NPU3HAHKUS OOIIECTBEHHOCTBIO, NMOJTYYSHHBIX aBTOPOM
HayYHBIX PE3YJIbTATOB, KOXKABIH WICH PEAAKIIMOHHOTO COBETA, aBTOP, PELIEH3CHT, a TaKKe
YUPEKICHHUS, YIaCTBYIOIIME B M3ATEIBCKOM IpoLecce, 00s3aHbl COOMIONaTh ITHUECKUE
CTQaHIAapThl, HOPMBI M MpaBWIa M IPHHUMAaTh BCE Mephl Ul NPENOTBPAILCHUS HX
HapyweHuid. CoOllofieHne NpaBWJl STUKU HAay4HBIX ITyOJIMKAalMid BCEMH YYaCTHHKAMH
3TOTO IpOIIecca CIIOCOOCTBYET OOECIIEYSHUIO IPaB aBTOPOB Ha MHTEIIIEKTYaTbHYIO CO0-
CTBCHHOCTD, IMOBBIIICHUIO KauCCTBa U3JaHHUA W HUCKIIOYCHHUIO BO3MOXHOCTH HEIIPaBO-
MEPHOT'O UCIIOJB30BaAHNA aBTOPCKHUX MAaTEPpUAIOB B UHTEPECAX OTACIIbHBIX JIMII.

Bce HayuHble cTaThbu, NOCTYNHMBIIME B PEAAKIHIO, IOUIEKAT 00s13aTEIBHOMY
JIBOMHOMY CIIETIOMY perieH3upoBanuio. Penakiust JKypHaia ycraHaBIMBaeT COOTBETCTBUE
crateu npodwmo JXKypHana, TpeOoBaHUSAM K O(QOPMIICHHIO W HAlpaBisIeT €e Ha IMepBOe
paccMOTpeHHEe OTBETCTBEHHOMY cekperapio JKypHayia, KOTOPBIH ompenensier Hay4dHYIo
LEHHOCTh PYKONHMCH M Ha3HA4yaeT ABYX HE3aBUCHUMBIX DPELCH3CHTOB — CIICLHAIIHCTOB,
UMEIOIINX Hanbosee ONM3KUE K TeMe CTaThbU Hay4yHBIE CIICLMaM3aluu. Penen3upoBanue
cTaTeil OCYLIECTBIIASTCS WICHAMU PEJaKLIMOHHOTO COBETA U PENAKIHMOHHON KOJUIETHH, a
TaKKe MPUITIAIICHHBIMHA PELEH3CHTaMH APYTHX cTpaH. PemieHue o BeIOOpE TOro WM
HMHOTO PEleH3eHTa Ul MPOBEACHHS SKCIePTH3bl CTaTbU NMPUHUMAET IJIaBHBIH PENaKTop.
Cpok peleH3upOBaHMs COCTABIISCT 2-4 HEJCIH, HO IO MPOCHOE PEIEH3EHTa OH MOXKET
OBITH TPOJIJICH.

Penakumsi M peleH3eHT rapaHTUPYIOT COXpaHEHHe KOH(WIECHIMAIBHOCTH He-
OITy0JINKOBaHHBIX MaTepUallOB IIPUCIIAHHBIX Ha pacCMOTpeHue pabot. Penienue o myomm-
Kallil TPUHUMAETCsl pEeAaKIMOHHOW Koyuterneidl JKypHama mociie pereH3upoBaHUs.
B ciryyae He00X0IMMOCTH PYKOIIMCh HAINpaBisIeTCsl aBTOpaM Ha JOpabOTKy IO 3ame-
YaHUSAM PELEH3CHTOB U PENAKTOPOB, IIOCJIE YEero OHa MOBTOPHO peleH3upyercs. Penak-
LU OCTAaBIISIET 32 cOOOHM MpaBO OTKIOHUTH IYOJHMKAIMIO CTaThbH B Cly4ae HapyIICHUS
npaBil STUKH. OTBETCTBEHHBIH PEIaKTOp He JOJDKEH JOMYCKaTh K IyOJMKanuu HHOOp-
MaLUIo, €CIIN UMEETCs JOCTaTOYHO OCHOBAHHH 110J1araTh, YTO OHA SIBJIAETCS IUIATHATOM.

ABTOPBI TapaHTUPYIOT, YTO IPEACTABICHHBIC B PENAKLUIO MaTepUajbl SBISAIOTCS
HOBBIMH, paHee HEOIyOJMKOBaHHBIMH M OPHIMHAJIBHBIMH. ABTOPHI HECYT OTBETCT-
BEHHOCTH 32 JJOCTOBEPHOCTh M 3HAUMMOCTb HAay4YHBIX PE3yJIbTaTOB, & TAKXKe COOJI0/IeHHE
NPUHIUIIOB HAYYHOW 3THUKU, B YaCTHOCTH, HEIOMyIeHHE (HaKTOB HAPYIICHHUS HAy4HOH
oTuKU ((pabpukanusi HAy4HBIX AaHHBIX, Qanbcudukalys, Beaylas K HCKaKeHUIO HCClle-
JIOBaTEIbCKUX JIAaHHBIX, IJIarMaT W JIO)KHOE COaBTOPCTBO, AyOJIMpOBaHWE, NPHCBOCHUE
Yy)KUX Pe3yJbTaTOB U Jp.)

Hamnpanenune craTby B peakLUIO O3HAYAET, YTO aBTOPHI HE MEPEAaBaln CTaThio (B
OpHTHHAJIC WM B IIEPEBOJIC HA APYTHUE S3BIKK WIH C IPYTUX S3BIKOB) B IPYToi *KypHa(bl)

135


http://publicationethics.org/
http://publicationethics.org/
http://publicationethics.org/about
http://www.ease.org.uk/
http://publicet.org/code/

XUMHYECKHH )KYPHAJI KA3AXCTAHA

W 4TO 3TOT MaTepuan He OblI paHee OMyOJMKOBaH. B NMpOTMBHOM ciydae cTaThs He-
ME/JICHHO BO3BPAIAETCsl aBTOpaM C PEKOMEHJAIMEl OTKIOHWTH CTaThiO 32 HapylLICHHUE
aBTOPCKUX MpaB. He momyckaeTcst mocimoBHOE KommupoBaHue 6osee 10 mporeHToB padoTh
JIpyroro aBTopa 0e3 yKa3aHHS €ro aBTOPCTBA U CCHIJIOK Ha MCTOYHHK. 3aMMCTBOBAHHBIC
(parMeHTHl WIN YTBEPXKICHUS NOJDKHBI 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 WJIW HHA4YC IIOBJIMABIIMX Ha XOJ HUCCJICAOBAHUA, B 4aCT-
HOCTH, B CTaThe JOJDKHBI OBITh IPEICTABIECHBI 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 MPHUHATH PEIIeHHE 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
paccMmotpernnto He mpuHHMaeTca. Coobmierne 00 OTKasze B IMyOJUKAIMH HaIpaBiIIeTCs
aBTOPY I10 3JIEKTPOHHOH 110YTE.

ITocne mpunsTUA penkosuiernei XKypHana pelieHus o JIONMycKe CTaThbM K IyOuu-
KallK peAakuusi HHPOPMHUPYET 00 ATOM aBTOpa M YKa3bIBaeT CPOKH ImyOnukanuu. Opuru-
HaJIBI peLeH3uil XpaHsTcst B pepakiuy JKypHaia B TedeHue 3 JieT.
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