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2 Clarivate
Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kasakcmar Pecniybrniukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmenyzae KabbindaHFaHbIH xabaprnaldbl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kKabblnday wmacesneciH
kapacmeipyOa. Webof Science 3epmmeywinep, asmopsap, bacnawbiiap MeH MeKeMmesiepee KOHMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramOacmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiIHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «h3eecmus HAH PK. Cepusi xumuu u mexHosnoaul» 6bir
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuUu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0nsi danbHeliweeo npuHImMusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0ns uccriedosameried, asmopos, usdamerel u yupexdeHul. BknoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY o XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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STUDY OF THE CATALYTIC HYDRAZINOLYSIS
OF HIGHER FATTY ACIDS

Abstract. In this work, the reaction of hydrazinolysis of higher fatty acid in the presence of an ionite catalyst is
considered for the first time. Synthetic commodity anion exchange resin AB-17-8 was used as a catalyst. Before use,
the anionite was converted to OH-form and its exchange capacity was determined. The experiments were made in the
static conditions in a glass reactor with mixing of the reaction mixture.The reaction of palmitic acid with hydrazine
yielded the corresponding hydrazide. The influence of various factors (quantity of hydrazine hydrate, catalyst, butyl
alcohol, temperature, reaction duration) on the formation of palmitic acid hydrazide was studied. It is shown that
with an increase in the amount of hydrazine hydrate in the initial mixture from 2.0 to 2.52 g per gram of palmitic
acid, the yield of hydrazide increases, and further increase in the concentration of this reagent leads to a decrease in
the selectivity of the process, due to the occurrence of side condensation reactions. Increasing the amount of catalyst
from 2 to 3 g per gram of palmitic acid leads to an increase in the yield of hydrazide. It reveals optimum conditions
of synthesis under which the most palmitic hydrazide yield made 90%. The analysis of the initial substances and the
reaction product was carried out using the photocolorimetric method. As a result, the IR spectroscopic researches of
the mechanism of hydrazinolysis reaction of the palmitic acid with active centers of anion-exchange. It is shown that
the reaction proceeds with the formation of transition complexes on the surface of the anion exchange resin. The
practical value of this work is to develop an effective method of palmitic acid hydrazide preparation.

Keywords: palmitic acid, hydrazine, hydrazide, catalyst.

Introduction. Higher fatty acid hydrazides and their derivatives are widely used in medical practice,
in various sectors of the national economy [1-4]. For example, hydrazides of oleic, linoleic, linolenic and
palmitic acids have been used as antibacterial, anti-fungal, and anthelminthic drugs, fungicides, chelating
agents, and metal corrosion inhibitors [5,6].

There are various methods of obtaining hydrazides of higher fatty acids [6]. For example, the most
promising way to produce hydrazides is the hydrazinolysis of esters, mainly methyl or ethyl esters of the
corresponding carboxylic acids, when heated in a solvent medium. Hydrazides of oleic, linoleic, and
linolenic acids have been prepared from the corresponding methyl esters under argon within 3—4 h in
anhydrous alcohol [6]. Another method of synthesis of these compounds is enzymatic hydrazinolysis of
methyl esters with lipase in an aqueous-alcoholic medium at 40°C [5]. The drawbacks of this method are
mediocre yield of the hydrazides (70-75%), poor selectivity of the process, sophisticated isolation of the
target product from the reaction mixture, and the need to grow microorganisms [5].

0 0
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In addition, methods are known based on the thermal decomposition of carboxylic acid salts with
hydrazine [7]. The disadvantage of these methods is that, along with the main product, are obtained
incommensurate amounts of impurities - 1,2-diacylhydrazines and cyclic compounds. The yield of the
main product (hydrazide) is increased, in particular, by azeotropic distillation of water. Also known is a
method of producing hydrazides by thermal decomposition of salts of carboxylic acids with hydrazine
hydrate, including mixing carboxylic acid and hydrazine hydrate in a molar ratio of CA: HH = 1: 1.2,
heating under reflux in the presence of butanol, active aluminum oxide and benzene, distilling water as an
azeotrope at a temperature of 95 °C for 2-8 hours, filtering the melt of the reaction mixture, crystallization,
washing and drying the product in vacuum [8]. The yield of hydrazides is 80-95%.

The disadvantage of this method is that it is suitable for obtaining only hydrazides of lower
carboxylic aliphatic acids with the radicals R = CHj3, i-C3H7. In addition, this method uses solvents that
deteriorate the organoleptic properties of the product, which requires additional purification of the target
product.

At present, the synthesis of carboxylic acids and their derivatives using heterogeneous catalysts -
ionites is the most promising method [8-10]. In this regard, the synthesis of practically important higher
fatty acid hydrazides in the presence of heterogeneous catalysts is an important task.

The purpose of this study is to investigate the hydrazinolysis of palmitic acid in the presence of the
anion-exchanger AV-17-8 in the OH-form.

Experimental part. Experiments are carried out in static conditions. In a three-neck round-bottom
flask with a capacity of 250 ml, equipped with a mechanical stirrer, a thermometer and a reflux condenser,
1 g (0.0039 mol) of palmitic acid, 2.52 g (0.0504 mol) of hydrazine hydrate, 3 g of anion exchanger AV-
17-8 in OH -form, 8 g (0.44 mol) of water are introduced. The reaction mixture is heated on a water bath,
stirring for 3 hours at a temperature of 95°C. After this time, the mixture is cooled and the anion-
exchanger is filtered off from the liquid part, washed with 30 ml of water. The water is distilled off from
the solution, the remaining solid residue is dried at 60°C. The analysis of palmitic acid hydrazide is carried
out by the photocolorimetric method. The melting point of hydrazide is 150-152°C. The IR spectra of the
starting materials and reaction products are taken on "Impact 410" spectrometer (USA).

Results and discussion. Palmitic acid hydrazinolysis was investigated in the presence of anion
exchanger AV-17-8 in the OH-form.

C1:H:ICOOH + NaHs =t C,:H3CONHNH,; + H,0

Under the conditions studied, the main product of the interaction of palmitic acid with hydrazine
hydrate is palmitic hydrazide. The influence of various factors (the amount of hydrazine hydrate and
anion-exchanger, temperature and duration of the reaction) on the formation of hydrazide are given in the
table. During hydrazinolysis of palmitic acid, the optimum process conditions are the mass ratio palmitic
acid: hydrazine hydrate : water: anion-exchanger = 1:2.52:8:3, temperature of 95°C, 3 hours of reaction
time, while the hydrazide yield amounted to 90%.

Table 1- Palmitic acid hydrazinolysis (palmitic acid mass is 1 g)

hydrazine anion exchanger, water,g reaction temperature, the hydrazide
hydrate, g g time, hours °C yield, %

3,86 2 8 3 95 47

3,20 2 8 4 95 64

2,52 2 8 3 95 82

2,52 3 8 3 95 90

2,00 3 8 3 95 45

2,52 3 10 3 95 87

2,52 3 12 3 95 86

2,52 3 8 3 80 53

In the infrared spectrum of palmitic hydrazide, absorption bands of valence vibrations are observed
in the region of 1641,1706 cm ~' (C = 0), 2959, 2927, 2849 cm ~ ' (CHa, CH3), 1274- 1094 cm ~' (C - C),
3433,3220 cm™ (NH) groups, as well as deformation vibrations in the region of 1509 cm™ (NH) groups.
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Figure - IR spectrum of palmitic acid hydrazide

The mechanism of hydrazinolysis of higher fatty acids is still not well understood. According to [11-
20], it can be assumed that hydrazinolysis of oleic acid in the presence of an ion exchange resin AV-17-8
(OH) is carried out by heterogeneous catalysis and the active centers of the anion exchanger are polymer-
bound quaternary ammonium ions and hydroxyl ions . During the adsorption of palmitic acid on the
anion-exchange resin , an intermediate complex is formed, which then interacts with hydrazine to form
hydrazide and regenerate the active centers of the ion exchanger.
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Conclusion. Thus, we first studied the hydrazinolysis of higher fatty acids using the example of
palmitic acid in the presence of AV-17-8 (OH) anion exchanger, found the optimal process conditions and
made conclusions regarding the reaction mechanism.
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KOF APl MAMJIBI KbIIIKBLIIAPABIH KATAJIUTTIK THJIPASUHOJIU3IH 3EPTTEY

AnHotanus. JKorappl Mailbl KBIIIKBULIAPABIH THUOAPA3UATEP] KOHE ONAapAbIH TYBIHABUIAPH MEIWIIMHAIBIK
MPaKTHKAga, XaJbIK MIapyaIlbUIBIFBIHBIH OPTYPIIi cajajnapelHAa KeHIHSH KOJNJaHbUIAIbl. ANWTAIBIK, MBICAIB, OJICHH,
JUHOJL,TMHOJICH JKOHE MAIIEMUTHH KHIIIKBUIAPBIHBIH THAPA3UATEPI aHTHOAKTEPHAABI, BUPYCKA KapChl , aHTUTENb-
MHHTTI areHTrep, QyHIHIHUATEpP, XeNaT Ty3yIll areHTTep, COHBIMEH Katap IOJIMMepJiep, TYPaK-TaHABIPFBIITAD MEH
Oostystap eHIipici YIIiH KOJIaHbUIA/IbL.

JKorapbl Maiiibl KbIIIKbUIIAPABIH THAPA3UATEPIH alXyAbIH OPTYpIl omicrepi Oeirini. Mpicansl, TuApasuaTEepIi
aJTyIbIH aHAFYPIIBIM KOJIAMIbI 9MIICIHE KYPeii dpUpIepaiH THAPa3suHOIN31, dcipece KOoFaphl MaIbl KBIIIKBUIIAPABIH
METWIIII HemMece STHII S(UPIIEPiH epITKILITE KbI3ABIPY S/ICI KaTaIbl.

CoHbIMEH KaTap OJICUH, JIMHOJ, JIMHOJICH JKOHE MaJbMHUTHUH KBIIIKBUIIAPBIHBIH THAPA3UATEPIH CHHTE3ACYI
e3/epiHe Ccoiikec METHIAI d(QUpiepAi KOJAAHBIL, a30T arMochepackiHna 3-4 carar OOWBI a0CONIOTTIK CIHPT
opraceiHIa >ky3ere aceipansl. CoHmal-ak, KapOOH KBIIKBUINAPBIHBIH TY3AapblH THUAPA3UHMEH TCPMUSIIBIK
BIIBIPATYFa HETi3MeNTeH 9aicTep ae Oenrini. by omicTepiH KeMIIinirine Heri3ri eHiMMeH (THApa3uarneH) 0ipre Kem
Memmiepae 1,2-THanMITUAPA3sUHACPAIH JKOHE IMKIABl KOCBUIBICTAPABIH KOCMAXaphl TY3UIETIHAITT IKaTaipl.
Iuopasunrepnai amynslH Keneci ofici OOHBIHIIA KapOOH KBIIKBUINAPBIHBIH TY3MApbIH THApasHHTHApaTneH 1:1,2
MOJIBJIIK KaThIHACBIHIA Kepi MY3IATKBIIINEH OyTaHOJ, aKTUBTI AIIOMHHUN OKCH[I >KoHE OEH30J] KAaTBIChIHIA
KbI3bIpbIN, 95°C Temneparypana 2-8 caraT 0O0ibl a3e0TpOI TYPIHIE CyHbl alifiam, pPeaKkiMsUIbIK KOCHAHbIH KaTThl
Oeuirin cy3in,oHbI KaiTa KpUCTAIalIb], Ias/Ibl XKAHe Bakyymie kentipeni. ['mapasuarep mbiFbiMbl 80-95%.

Kazipri ke3ne kapOOH KBIIKBUIAAPHI JKOHE OJIAPABIH TYBIHIBUIAPBIH TETEPOreHi KaTalnu3aTopiap.ibl-
HOHUTTEPAl KOJNaHy apKbUIbl CHHTE3[ICY aHaFypibIM OoJianiarbl Oap omicke »katajasl. OCbiFaH OailJIaHBICTHI
MPAKTUKAJIBIK KaFbIHAH MAHBI3IbI KOFaphl KapOOH KBIIIKBUIIAPBIHBIH THAPA3UATEPIH MeTePOreH i KaTaiu3aropiap
KATBICHIHJIA CHHTE3]ICY ©3CKTI Mocee OOJIBIN TaObLIa kL.

Byt skyMBICTa anmFam per JKOFaphl Maiibl KBIIIKBUIIAPIBIH THIPA3HHOIU3 PEAKIMICHI MOHUTTI KaTalu3aTop
KaTBICBIHJIAa KapacThIpbUIAsl. KaTanusaTop peTiHze Tayapibl CHHTETHKAIIBIK aHUOH ajIMacTBIPFhIN mIaisip AB-17-8
Konmaweuiael. Kommanap anpbiga anmoHuT OH-QopMara kemnipiyimi KOHE OHBIH —ajdMacy CHIABIMIBUIBIFBI
aHBIKTANIBL. ToxipuOenep CTaTHKANBIK >KaFmaifa IIBIHBI peakTopAa PeaKkIHsUTBIK KOCIAHBI apaixacThIPy apKbLIBI
Kyprizingi. [TambMUTHH KBIIIKBUIBIHBIH THAPA3UHMEH pEaKIUsICHl apKbUIBl OFAH COWKEC THAPA3UI ATBIHIBL.
[ManbMHUTHH KBIIIKBUIBI TUAPA3UAIHIH TY3UTyiHE OpTYpJl (axkropiapibiH (TMAPa3HHTUAPATTHIH, KaTalU3aTOP/bIH,
CYJIbIH MeJIIepi, TeMIepaTypa, peakis Y3aKThiFbl) ocepi 3eprrenai. bacramkel kocmaga | T HaabMUTHH
KBIIIKBUIBIHA aJIBIHFAH THIPa3WHTUIPATTBIH Mejmepin 2-2,52 rpaMra JeWiH apTThIpFaHa THAPA3uJ UIBIFBIMbI
JKOFapbUIambpl, OYJ peareHTTIH KOHIICHTPALMACHIH apbl Kapail apTThIpy Ke3iHAe JKaHama KOHJCHCAIUS
PeaKIMsUIAPbIHBIH JXYPYyiHE OailIaHBICTHI MPOIECTIH CEICKTUBTUIINHIH TOMEHACHTIH/IN KopceTiiai. | T HaTbMUTHH
KBIIIIKBUIGIHA ECENTENreH KaTalu3aTOpIbIH MeJIIepiH 2-3 Tpamfa ACWiH apTThIPFaHAa THIPA3H] IIBIFBIMBI
JKOFAPBUIANTHIHIBIFGl  aHBIKTANIBL. CUHTE3/MIH OHTAWIBl KaFIaiIapbhlHAa ITaJbMHUTHUH KBIIIKBUTBI THAPA3UIiHIH
bIFBIMBL 90 % Goiapl. K -CIIeKTpOCKOUSUTBIK 3ePTTEyIIep HOTHKECIHC MaJbMHUTHH KBIITKBUIBIHBIH THAPA3AHOIN3
peaKIusiChl aHWOHUTTIH AaKTHBTI OPTANBIKTAPBIHBIH KATHICYBIMEH JKY3€Te acaTblH MeXaHW3Mi YCBHIHBUIMIBL.
PeakiusHpH aHHOHHT O€TiHAE aybICTIaibl KOMIDICKCTEPIIH TY3UTyiMEH JKYPEeTIHIIri KepceTinmi. by >KyMBICTHIH
MPAKTUKAJIBIK MaHBI3ABUIBIFEl TTATBMUTHAH KBIIIKBUIBIHBIH THIPA3HUIIH adyAblH THIMII ONICIH OMIacTeIpy OOJBIT
TaOBLTAJIBL.

TyiiiH ce31ep: MaIbMHUTHH KBIIIKBUIBL, THAPA3HH, THAPA3HUI, KaTaJH3aTop.

C.A. I:xxymanyanaesa' , A.B. Baemos?, A.B. Konecnukon®

"MesxIyHapOoIHBIH Ka3aXCKO-TypelKUi yHUBEpCUTET nMenn Xomka Axmena Slcasu, Typkecran, Kazaxcran;
MIHCTUTYT TOIIMBA, KaTanusa u snekrpoxumun umenn J1.B.Cokonbckoro, AO, Anmarsl, Kazaxcran;
3Texnonapk PoCCHICKOT0 XMMUKO-TEXHOJIOTMIECKOTO YHUBepcuTeTa mMern JI.1. Menneneesa, Mocksa, Poccust

HNCCJIIEJOBAHUE KATAJIMTHYECKOI'O T'HJIPASUHOJIN3A BbICIIHUX )KUPHBIX KUCJIOT

AHHOTanMs. ['Mapasunel BBICHIMX XMPHBIX KUCIOT M MX TNPOU3BOJAHBIE HAXOIAT IIHPOKOE MPUMEHEHHE B
MEIMLUHCKON NpaKTHKe, B Pa3lIUYHBIX OTPACIAIX HApOAHOTO X03sicTBa. Tak, HampuMep, TUAPa3UAbl OJCHHOBOH,
JIMHOJIEBOH, JINHOJICHOBOH, MAJILBMUTHHOBON KUCIIOT UCIIOJIB3YIOTCSI B Ka4eCTBE aHTHOAKTEpHUAIIbHBIX, IIPOTHBOTPHUO-
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KOBBIX, QHTHTEIbMUHTHBIX CPEJCTB, (PYHTHLUIOB, XeIaToo0pa3yloIMX AareHTOB, a TaKKe NPUMEHSIOTCS JUIs
MIPOU3BOJICTBA ITOJIMMEPOB, CTAOMIIN3aTOPOB U KPACOK.

CyIIecTBYIOT pa3jIM4Hble METOJbI ITOJIyYEHUs] THIIPAa3WA0B BBICIIMX JKUPHBIX KucioT. Hanpumep, HanGonee
yIO0OHBIM CIIOCOOOM IMOJy4EHHs THIPa3UAOB SBISETCS THIPA3UHONU3 CIIOXKHBIX 3(QHUPOB, NPEHUMYLIECTBEHHO
METUJIOBBIX WJIM 3THIIOBBIX 3(1)I/lpOB COOTBETCTBYIOIIMX BBICIIUX JXUPHBIX KHUCJIOT IIPpU HArp€BaHuU B CPEIC
pacTBOpHTEIS.

CuHTe3 THAPa3uI0B OJIEHHOBOH, JTMHOJIEBOH, IMHOJICHOBOH 1 MaTbEMUTHHOBON KHCJIOT OCYIECTBIISIOT TAKKE U3
COOTBETCTBYIOIIMX METHIIOBBIX 3(HpOB B aTMocdepe a3ora B TeueHue 3-4 4 B cpeze abcomoTHOro crimpra. Kpome
TOTO, U3BECTHBI CIIOCOOBI, OCHOBAaHHBIE Ha TEPMHUYECKOM DPA3IIOKEHHUN COJIeH KapOOHOBBIX KHCIIOT C THIPA3HHOM .
Hemocratkom 3THX crmocoOOB SBISETCA TO, YTO HAPSTy ¢ OCHOBHBIM IPOAYKTOM (THAPA3UIOM), TIOIYIAIOTCS HECO-
pa3MepHBIe KOIMUYeCTBa IMpuMeceil - 1,2-aManmuiruapa3iHOB W IUKIMYSCKUX COSAWHEHHH . BBIXOJ OCHOBHOTO
MPOAYKTA TIOBBIIIAIOT, B YACTHOCTH, a3€0TPOITHON OTTOHKON BOJBL. Taxke N3BECTEH CIIOCO0 MOTyUeHHs THAPA3UI0B
TEPMHUUYECKHM Pa3JI0KEHUEM COJIel KapOOHOBBIX KHCIOT C THAPA3WHTUAPATOM, BKIIOUYAIOIINI CMEUIMBaHHEe KapOo-
HOBOH KHCIIOTHI M THAPA3UHTHAPATa B MOJFHOM COOTHOIIEeHHH 1:1,2, HarpeBaHne ¢ 0OpaTHBIM XOJIOIMIBHUKOM B
MPUCYTCTBUH OyTaHOJIA, AKTUBHOM OKUCH aJFOMHHUS U OCH30J1a, OTTOHKY BOJIBI B BUJE a3€0TPOIIa IIPU TEMIIEPaType
95°C B TeueHue 2-8 yacoB, (GUIBTPAIMIO pacijlaBa PEaKLUOHHON CMECH, KPUCTaIM3aLUI0, TIPOMBIBKY U CYLIKY
IIpoAyKTa B BakyyMe. Brixox ruapa3unos cocrasusgeT 80-95%.

B Hacrosimiee BpeMsi cuHTe3 KapOOHOBBIX KHCIIOT U MX MPOM3BOJHBIX C UCIIOJIB30BaHHEM I'e€TEPOTeHHBIX KaTa-
JIM3aTOPOB - HOHUTOB SBJSIETCSI HAaKOOJIee TIEPCIIEKTHBHBIM CIIOCO0OM. B CBSI3M ¢ 3TUM CHHTE3 NPAaKTHYECKH BayKHBIX
TUIPA3UIOB BBICIINX XUPHBIX KUCIOT B MIPUCYTCTBUH TE€TEPOTCHHBIX KaTaIH3aTOPOB SBISETCS aKTyaIbHOM 3amadeii.

B »10it paboTe BHEepBBIE pacCMOTpEHa peaKmus THAPA3UHONIHM3a BBICIIMX JKHUPHBIX KHUCIOT B TPUCYTCTBHH
HOHMTHOTO KaTtaim3aTopa. B kadecTBe KaTaim3aTopa HCIONB30BAIH TOBAPHYIO CHHTETHYECKYI0 aHHOHOOOMEHHYIO
cmoity AB-17-8. Tlepex ucnonb3oBanuem aHuoHMT nepeBoawnu B OH-dopmy u ompepensin ero oOMEHHYIO
eMKOCTb. OIIBITHl IPOBOIWIN B CTATHYECKUX YCIOBHSX B CTEKISIHHOM PEAaKTOPE C MEePEeMENINBAHNEM PEaKIIMOHHOM
cMmecu. Peakuueil maibMHUTHHOBOW KHCIIOTHI C THAPA3MHOM ObLI TOJIyYeH COOTBETCTBYIOIIMIA ruapazui. M3yueHo
BJIMSIHUE Pa3IMYHbIX (akTOpoB (KOJIMUECTBA FMIPA3NHTUIPATA, KaTall3aTopa, BOAbI, TEMIEPATyPhl, TPOIOIDKUTEIb-
HOCTH PEaKIIMK) Ha 00pa3oBaHKe TUApa3uia MajlbMUTHHOBOW KUCIOTHL. [10Ka3aHO, YTO C MOBBIIICHUEM KOJMYECTBA
THIpa3sUHTHIpaTa B UCXonHoil cmecu oT 2,0 mo 2,52 r Ha IpaMM NaJbMUTHHOBOI KHCIIOTHI BBIXOJ T'HJIpa3uja
BO3pacTaer, JAajbHEHIIee yBEIMYEHHE KOHIIEHTPAMM 3TOr0 peareHTa NPUBOIAMT K CHIDKCHUIO CEJIEKTUBHOCTH
npolecca, 3a cueT MPOTeKaHus MOOOYHBIX PeakMK KOHAeHcauuy. [IoBbIIIeHHEe KONMNYecTBa KaTaiuzaTopa oT 2 10
3 r Ha rpaMM NMaJIbMUTHHOBOW KHUCJIOTHI MPUBOJUT K BO3PACTAHUIO BBIXOJA TWApasuja. B oNTHMaIbHBIX YCIOBHUIX
CHHTE3a BBIXOJ THIpa3uIa NaTbMUTHHOBON KHUCIOTH cocTaBmi 90 %. AHamm3 MCXOOHBIX BEMIECTB W IMPOAYKTa
peaKIy MPOBOIMIN (POTOKOJIOPUMETpUIeCKHM MeTooM. B pesyiprate K- cieKTpoCcKONMUecKuX McCieI0BaHui
MPeUIOKEH MEXaHW3M PEaKIW{ THAPA3WHOJHN3a IaJbMHTHHOBOM KHCIOTBI C YYacTHEM AaKTUBHBIX IIEHTPOB
agnonuTa. [loka3aHo, 4TO peakius HpoTeKaeT ¢ OOpa3oBaHHMEM IEPEXOTHBIX KOMIUIEKCOB Ha IOBEPXHOCTH
aHnonuTa. [IpakTHyeckas 3Ha4MMOCTh pabOTBI COCTOMT B pa3paboTke Hanbosee 3hdheKTHBHOrO crocoda MoIydeHus
THIpa3Hu/a MaTbMUTHHOBOW KHCIIOTHI.

KiroueBble cjioBa: ManbMUTHHOBAS KUCIIOTA, THAPA3HH, THAPA3UI, KaTaln3aTop.

Information about authors:

Dzhumadullaeva Sveta Absadykovna - candidate of chemical Sciences, Professor of the Khoja Akhmet Yassawi Kazakh-
Turkish International University, Turkistan, E-mail: sveta.jumadullayeva@ayu.edu.kz , https://orcid.org/0000-0003-2673-2915;

Bayeshov Abduali Bayeshovich - doctor of chemical Sciences, academic of the National Academy of Sciences of the
Republic of Kazakhstan, Institute of Fuel, catalysis and electrochemistry named after D.V.Sokolsky, Almaty, E-mail:
bayeshov@mail.ru , https://orcid.org/0000-0003-0745-039X;

Kolesnikov Artem Vladimirovich - candidate of technical Sciences, senior scientific researcher of JSC D.I.Mendeleyev
University of Chemical Technology of Russia, Moscow. E-mail: artkoles@]list.ru, https://orcid.org/0000-0002-4586-6612

REFERENCES

[1] Ioffe B.V., Kuznetsov M.A., Potekhin A.A. (1979) Chemistry of organic derivatives of hydrazine [Khimiya organiches-
kikh proizvodnykh gidrazina]. L.: Himiya,. 224 p. (in Russ.).

[2] Colla V.E., Berdinsky I.S. (1976) Pharmacology and chemistry of derivatives of hydrazine [Farmakologiya i khimiya
proizvodnykh gidrazina]. Joshkar-Ola: Mariyskiy book edition, 264 p. (in Russ.).

[3] Toliwal C., Jadav K., Patel K. (2009) Synthesis and biological evaluation of fatty hydrazides of By-products of oil
processing industry. Indian J. Pharm. Sci. . Vol. 71 (2). P. 144-149. doi: 10.4103/0250-474X.54282 (in Eng.).

[4] Yousef E. A., Zaki M. E., Megahed M. G. (2003) Fatty acid hydrazides in organic synthesis. Heterocyclic Comm. N 9.
P. 293-298 (in Eng.).

[S] Dzhumadullaeva S.A., Baeshov A.B. (2019) Study of kinetics and mechanism of heterogenous catalytic hydrazinolysis
of oleic acid. Russ. J. Gen. Chem. Vol. 89, P. 190-193. doi: 10.1134/S1070363219020038 (in Eng.).




ISSN 2224-5286 2.2020

[6] Chrissie A. C., James A.K., Neil P. J. P. (2010) Preparation of saturated and unsaturated fatty acid hydrazides and long
chain C-glycoside ketohydrazones. Green Chemistry. . Vol. 12. P. 2012-2018 (in Eng.).

[7] Drozdetsky A.G., Radushev A.V., Turbin A.S., et. al. (2000) The method of obtaining hydrazides of aliphatic carboxylic
acids and their mixtures [Sposob polucheniya gidrazidov alifaticheskikh karbonovykh kislot i ikh smesey]. Patent Ne 2147020.
Russian Federation [Patent Rossiyskoy Federatsii] (in Russ.).

[8] Dzhumadullayeva S.A., Bayeshov A.B., Altynbekova M.O., Abzhalov B.S. (2018) Supramolecular complexes of ionites
with organic substrates. News of National Academy of Sciences of the republic of Kazakhstan. Series of chemistry and
technology. Volume 2, Number 428 (2018), PP. 26-30. ISSN 2518-1491 (Online), ISSN 2224-5286 (Print).
https://doi.org/10.32014/2018.2518-1491

[9] Dzhumadullaeva S.A., Altynbekova M.O. (2013) A Mechanism for the Hydrazinolysis of Benzoic Acid in the Presence
of lon-exchange Catalyst. Russian Journal of Physical Chemistry A. Vol. 787, (11), PP. 1943-1945 (in Eng.).
https://doi.org/10.1134/S0036024413110083 ISSN 0036-0244 (Print).

[10] Dzhumadullaeva S.A., Baeshov A.B. (2017) Ion-Exchange Resin Catalysts in the Liquid-Phase Hydrazinolysis of
Cinnamic Acid. Kinetics and Catalysis. Vol. 58 (1). PP. 26-29 (in Eng ). (Print). https://doi.org/10.1134/S0023158417010025

[11] Dzhumadullayeva S.A., Baeshov A.B. (2017) Reaction of hydrazinolysis of oxalic acid at presence of sulfonic acid
cation exchanger. Reports of the News of National Academy of Sciences of the republic of Kazakhstan. Volume. 6, Number 426,
PP.87-91. ISSN 2518-1483 (Online), ISSN 2224-5227 (Print). https://doi.org/10.32014/2018.2518-1483

[12] Tsundel G. (1969) Hydration and intermolecular interaction. Investigation of polyelectrolytes by infrared spectroscopy
[Gidra-tatsiya i mezhmolekulyarnoye vzoimodeystviye. Issledovaniye polielektrolitov metodom infrakrasnoy spektroskopii]. M.:
Mir,. 310 p. (in Russ.).

[13] Semushin A.M., Yakovlev V.A., Ivanova E.V. (1980) Infrared absorption spectra of ion-exchange materials
[Infrakrasnyye spektry pogloshcheniya ionoobmennykh materialov]. L .: Himiya, Leningradskoe otdelenie,. 96 p. (in Russ.).

[14] Gragerov L.P., Pogorelyy V.K., Franchuk LF. (1978) Hydrogen connection and fast proton exchange [ Vodorodnaya
svyaz' i bystryy protonnyy obmen]. Kiev: Naukova Dumka, 215 p. (in Russ.).

[15] Dzhumadullayeva S.A., Bayeshov A.B. (2019) Study of the catalytic reaction of hydrazinolysis of aliphatic carboxylic
acids. News of National Academy of Sciences of the republic of Kazakhstan. Series of chemistry and technology.Volume 2,
Number 434, P. 61-65. ISSN 2518-1491 (Online), ISSN 2224-5286(Print). https://doi.org/10.32014/2019.2518-1491.20

[16] Kiselev A.V., Lygin V.I. (1972) Infrared spectra of surface compounds and adsorbed substances [Infrakrasnyye spektry
poverkhnostnykh soyedineniy i adsorbirovannykh veshchestv]. M.: Nauka, 459 p. (in Russ.).

[17] Bellamy L. (1957) Infrared spectra of molecules [Infrakrasnyye spektry molekul]. M.: IL,. 444 p. (in Russ.).

[18] Librovich N.B., Mayorov V.D., Saveleva V.A. (1975) Ion HsO>" in vibrational spectra of aqueous solutions of strong
acids [Ton HsO2" v kolebatel'nykh spektrakh vodnykh rastvorov sil'nykh kislot]. Dokl. AN SSSR.. Vol. 225 (6). P. 1358-1360. (in
Russ.).

[19] Librovich N.B., Sakun V.P., Sokolov N.D. (1978)Vibrational spectrum of a hydrated proton [ Kolebatel'nyy spektr
gidratirovannogo protona]. Teoret. and exper. Chemistry.. Vol. 14 (4). P. 435-446. (in Russ.).

[20] UglyanskayaV.A., Chikin G.A., Selemenev V.F., Zavyalova T.A. (1989) Infrared spectroscopy of ion-exchange
materials [Infrakrasnaya spektroskopiya ionoobmennykh materialov]. Voronezh: Ed. VSU,. 205 p. (in Russ.).




ISSN 2224-5286 2.2020

Publication Ethics and Publication Malpractice
in the journals of the National Academy of Sciences of the Republic of Kazakhstan

For information on Ethics in publishing and Ethical guidelines for journal publication
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the National Academy of Sciences of the Republic of Kazakhstan implies
that the described work has not been published previously (except in the form of an abstract or as part of a
published lecture or academic thesis or as an electronic preprint,
see http://www.elsevier.com/postingpolicy), that it is not under consideration for publication elsewhere,
that its publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form, in
English or in any other language, including electronically without the written consent of the copyright-
holder. In particular, translations into English of papers already published in another language are not
accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent data,
incorrect interpretation of other works, incorrect citations, etc. The National Academy of Sciences of the
Republic of Kazakhstan follows the Code of Conduct of the Committee on Publication Ethics (COPE),
and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct
(http://publicationethics.org/files/u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide corrections,
clarifications, retractions and apologies when needed. All authors of a paper should have significantly
contributed to the research.

The reviewers should provide objective judgments and should point out relevant published works
which are not yet cited. Reviewed articles should be treated confidentially. The reviewers will be chosen
in such a way that there is no conflict of interests with respect to the research, the authors and/or the
research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they will only
accept a paper when reasonably certain. They will preserve anonymity of reviewers and promote
publication of corrections, clarifications, retractions and apologies when needed. The acceptance of a
paper automatically implies the copyright transfer to the National Academy of Sciences of the Republic of
Kazakhstan.

The Editorial Board of the National Academy of Sciences of the Republic of Kazakhstan will monitor
and safeguard publishing ethics.

— 159 ——



News of the Academy of sciences of the Republic of Kazakhstan

[TpaBwia opopMIICHHS CTATBU IS Ty OJITHKAIIHH
B )KypHaJile CMOTPETh Ha CaiTe:

www:nauka-nanrk.kz

http://chemistry-technology.kz/index.php/en/arhiv

ISSN 2518-1491 (Online), ISSN 2224-5286 (Print)

Penakropsr: M. C. Axmemosa, I. B. Xamuoynnaesa, /. C. Anenos
Bepctka Ha kommbroTepe A.M. Kynveunbaesoii

ITogmucano B mevats 29.03.2020.
dopmat 60x881/8. bymara odcernas. [leuats — puszorpad.
10 1. Tupax 300. 3akas 2.

Hayuonanvnas akademus nayk PK
050010, Armamur, ya. Lllesyenxo, 28, m. 272-13-18, 272-13-19



