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TEPMUYECKOE PACHIMPEHUE, DJIEKTPUYECKAS ITPOBOAUMOCTD
N KUCJIOPOAHASI HECTEXUOMETPUS HUKEJIATOB La, Sr NiO, ;
KAK HOTEHIIUAJIBHBIX KATOJHbBIX MATEPUAJIOB TOT2

OKCHIBI CUCTEMBI Laz_XSrXNiO s (x = 1,0-1,6) ObUIH HCCIIEIOBAHBI B KAUECTBE MOTCHIIMATIBHBIX KATOAHBIX MaTePHAIOB
JUTSL TBEPJOOKCHAHBIX TOIUIMBHBIX JIEMEHTOB. BBUIM M3yUeHBI CTPyKTypHAsi CTAOMIBHOCTD, KUCIOPOIHAS HECTEXHOMETPHS
H 3JIEKTPUYECKAs MPOBOJMMOCTh. YCTAHOBJIEHO, YTO BCE OKCUJIBI COXPAHSAIOT KPHCTAITHIECKYH0 CTPyKTypy Tuma K NiF,
B OKHCJIUTEJIBHBIX YCIOBHSIX B TeMIeparypHoit oomactu 25-900 °C. Okcubl JAHHOH CUCTEMBI SIBISIFOTCS IS(PUIUTHBIMU I10
KHCIIOpOoxy TpH Temreparypax Beimre 500 °C, 1 KHCIOpoaHas HECTEXHOMETPHS TTOBHIIIACTCSI C POCTOM TEMIIEPaTypHI U yBe-
JTUYEHUEM COZAEPXKaHMS CTPOHIMS. VIccienoBaHHBIE HUKENIATHl 00JaJaloT MCEBIOMETAUINIECKON HIICKTPOIPOBOJHOCTHIO
p-THIIA B OKHCIUTENBHBIX YCIOBUAX Ipu Temneparypax 500—-1000 °C. HauGomnbIas sineKTprdecKkas MpOBOAUMOCTD XapaKTepHa
ans La Sr NiO, (220 Cwm/em nipu 900 °C n 440 Cm/em npu 600 °C). MeTooM BBICOKOTEMIIEPATYPHOI PEHTTEHOBCKOM
Au(paKUuK yCTaHOBJIEHO, YTO HUKenathl La, St NiO, ; NposBIIAIOT aHM30TPOIHOE TEPMHUYECKOE PACIIMPEHUE KPUCTAILIH-
4eCKO! PEeIIeTKH, OAHAKO 00bEMHOE TEPMUYECKOE PACHIMPEHNE HOCUT MPAKTUYECKH JTHHEHHYIO 3aBUCUMOCTh OT TeMIIepa-
TYPBI; 3HAYCHHSI TNHEHHBIX KO3(DPUIIHEHTOB TEPMUUECKOT0 paciinperus cocrasistor (14,2—15,6)-10° K.

Kniouesvie cnosa: nukenat, ctpykrypubiil Tun K NiF,, kucnopogHas HeCTEXHOMETpPHs, TEPMUYECKOE PACIIMPEHHUE,
3JEKTPONPOBOJHOCTh, KUCIOPOAHBIN 31ekTpoa, TOTD.

E. S. Kravchenko"*3, K. V. Zakharchuk?, A. A. Yaremchenko?, J. Grins?,
G. Svensson?, V. V. Pankov', E. G. Petrova!

!Department of Chemistry, Belarusian State University, Minsk, Republic of Belarus
CICECO — Aveiro Institute of Materials, Department of Materials and Ceramic Engineering,
University of Aveiro, Aveiro, Portugal
3Stockholm University, Department of Materials and Environmental Chemistry, Stockholm, Sweden

THERMAL EXPANSION, ELECTRICAL CONDUCTIVITY AND OXYGEN NONSTOICHIOMETRY
OF La, Sr NiO,  NICKELATES AS PROSPECTIVE SOFC CATHODE MATERIALS

La, SrNiO,, (x = 1.0-1.6) nickelates were evaluated as potential cathode materials for solid oxide fuel cells, with focus
on the structural stability, oxygen nonstoichiometry and electrical conductivity under oxidizing conditions. All studied
ceramic materials were found to preserve K NiF,-type tetragonal structure under oxidizing conditions at 25-900 °C.
La, SrNiO,, (x=1.0-1.6) nickelates demonstrate oxygen deficiency at temperatures above 500 °C, with oxygen
nonstoichiometry increasing with temperature and strontium content. The electrical conductivity is p-type and show metallic-
like behavior under oxidizing conditions at 500—1000 °C. The highest conductivity values, 220 S/cm at 900 °C and 440 S/cm
at 600 °C in air, are measured for La Sr, ,NiO, ; ceramics. While the high-temperature XRD studies revealed strongly
anisotropic thermal expansion of La, SrNiO, ; crystal lattice, the lattice volume show nearly linear dependence on
temperature, with average linear thermal expansion coefficients varying in the range (14.2-15.6)-10°K'.

Keywords: nickelate, K NiF,-type structure, oxygen nonstoichiometry, thermal expansion, electrical conductivity,
oxygen electrode, SOFC.

E.T'. Kocanaposuu, JI. H. lllayenkoBa, I1. B. HecrepoHok,
0. H. fIky6eas, B. C. Coinatos

Hucmumym uzuxo-opeanuuecxou xumuu HAH Benrapycu, Munck, Pecnybnuxa benapyco

MOJYYEHUE U CBOMCTBA HOBOI'O BOJIOKHUCTOI'O AHUOHUTA
C ®YHKINOHAJIBHBIMU I'PYIIITAMU AMUHOJTUJITINITEPASUHA

Ha ocHOBe NOJIMaKPUJIOHUTPUIIBHOTO BOJIOKHA CHHTE3HPOBAH HOBBIN HOHUT ¢ (DYHKIIMOHAJIBHBIMU I'PYIIIIaMU aMUHOITHII-
nunepasuHa. [locnenyromei peakuuein ankKMJIMPOBAHUS SMUXJIOPIUAPHUHOM MOJIyYEH aHUOHUT, COIEPKaIUil B CBOEH CTPYK-
Type CHJIBHOOCHOBHBIE I'pymIibl. [10o00paHbl ONTHMaJIbHBIC YCIOBHS CHHTE3a JaHHBIX MOHHUTOB. VccienoBaHbl UX (QU3MKO-
XHMHYECKHE U COPOIIMOHHBIE XapaKTepUCTHKU. Ha 0OCHOBaHMM JaHHBIX IO MOTIIOIIEHHIO THOKCH/IA Cephl TOKa3aHa MPaKTHUeCKast
MIPUMEHUMOCTb MOHUTA C IPyIIaMy aMUHOATUIINUIICpa3HHA Ul OUUCTKU BO31yXa OT IPUMECEi KUCIIOTHOM IPUPOABL.

Kniouesvie cnosa: BOJIOKHHUCTBIH MOHUT, MOJIHAKPUIOHUTPHI, aMHHOITHINUIEPA3HH, SIUXJIOPTUIPUH, OOMEHHas
€MKOCTh, HIOTEHIINOMETPHUYECKOE TUTPOBAHHE, JHOKCUJI CEPHI, COPOITHSL.



E. G. Kosandrovich, L. N. Shachenkova, P. V. Nesteronok,
V. N. Yakubel, V. S. Soldatov

Institute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

SYNTHESIS AND PROPERTIES OF THE NEW FIBROUS ANION EXCHANGER
WITH AMINOETHYLPIPERAZINE FUNCTIONAL GROUPS

A new anion exchanger with aminoethylpiperazine functional groups has been synthesized from polyacrylonitrile fiber.
The subsequent alkylation with epichlorohydrin afforded another anion exchanger with strong base functional groups. The
optimal conditions for synthesis of these ion exchangers have been found, their physical chemical and sorption properties
have been investigated. Experimental data of sulfur dioxide sorption on the ion exchanger with aminoethylpiperazine
functional groups show its practical applicability for air purification from acidic pollutants.

Keywords: fibrous ion exchanger, polyacrylonitrile, aminoethylpiperazine, epichlorohydrin, potentiometric titration,
sulfur dioxide, sorption, air purification.

B. C. Komapos, B. B. Bamyk

Hucmumym obweti u neopeanuuecxou xumuu HAH Benapycu, Munck, Pecnybnuka benapyco

METO/I PACUETA YJIEJBHOM MIOBEPXHOCTU MUKPOIIOPUCTBIX
N MUKPOME3OIIOPUCTBIX AJICOPBEHTOB

[Ipennoxxen MeTox pacyeTa yIelbHOH IMOBEPXHOCTH MHKPOIOP MHKPOME3ONOPHCTHIX aJCOPOSHTOB, OCHOBAHHBIH Ha
MIPUHIIUIHAIFHO HOBOM IIOJX0/Ie, KOTOPBII 3aKJII04aeTcs B ONpeelIeHNN OOKOBOH MOBEPXHOCTHU HOPEI, KOTOPYIO OJIOKHPY-
I0T MOJIEKYIBI afcopbaTa, paclooKeHHBIE B ¢ MonepedHoM ceueHHuH. [IpoBeneHo o6ocHOBaHHE MeTOMa U MOKa3aHa BO3-
MOXXHOCTB €T0 MIPAKTHYECKOTO MPUMEHEHHUS IIPH OLCHKE YACTHHON IIOBEPXHOCTH MOPHUCTHIX TEJI, COACPIKAIINX MUKPOIIOPHIL.
INokazana orpanmueHHOCTs MeTOA0B BOT mis onmpeneneHus yenbHOI MOBEPXHOCTH MHKPO- H MHKPOME30TIOPHCTEIX MaTe-
puanoB. [loguepkuyta npuMeHuMocTh Metona bOT ansa mccnenoBanuii aacOpOLMOHHBIX MPOIECCOB B MHTEPBAJIE OTHOCH-
TENBHBIX JaBieHuit agcopbaTos 0,05-0,35.

Kntouesvie cnosa: MEKPOIIOPHI, TOMIEPEYHOE cedeHUe MUKPONopsl, BT, MOHOMONIEKYISIPHBIH CI10H, MUKPO- U MUKPOME-
30MOPHUCThHIE MATEPUAIIBI.

V. S. Komarov, V. V. Vashuk

Institute of General and Inorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus

METHOD FOR CALCULATION OF SPECIFIC SURFACE OF MICROPOROUS
AND MICROMESOPOROUS ADSORBENTS

Essentially new method of definition of specific surface of micropores of micromesoporous adsorbents based on determi-
nation of side surface of a pore which is blocked by adsorbate molecules placed in her cross-section is proposed. Justification
of the method is carried out and an opportunity of its practical application at estimation of a specific surface of the porous
bodies containing micropores is shown. Limitation of the BET methods for definition of a specific surface of microporous and
micromesoporous materials is shown. It is emphasized, that applicability of the BET method for analysis of adsorption
processes is restricted by the relative adsorbates pressure of 0.05—-0.35.

Keywords: micropores, cross-section of micropore, BET, monomolecular layer, microporous and micromesoporous materials.

A. B. IOxuuk, C. M. Jlemen

benopyccruii cocyoapcmeennuiil ynusepcumem, Munck, Pecnyonruxa Berapyce

COBMECTHOE OIIPEJAEJEHUE TUYPAMA 1 1 TUYPAMA E IIPU UCCJIEJOBAHUAX
PE3WH METOJOM BBICOKO?®®EKTHUBHOMN )KNJIKOCTHOMU XPOMATOI PAOHUH

PaspaGoTana MeToxHKa COBMECTHOTO onpesencHus tuypama Jl u Tnypama E B BOXHBIX BEITSUKKAX TIPH CaHHTap-
HO-XMMUYECKOM aHaJTN3€ Pe3UH METOAOM BBICOKO3((EKTHBHOMN KHAKOCTHOHN XpomaTorpaduu. Pa3nenenne npoBoguin
Ha konounke Hypersil Gold niaunoit 250 MM, BHyTpeHHUM quameTpoM 4,6 MM, 3epHeHHeM (a3bl 5 MKM, B KauecTBe MO/~
BHOKHOM (pa3bl UCIIOIH30BAIN CMECh allEeTOHUTPWIIA U OuaucTuiiupoBanHoit Boast (80 : 20, 06./06.), CKOPOCTh MOABHIKHOI
¢basbl cocraisiia 0,4 cM?/MuH, a pabouast anrHa BoiHEI YO nerekropa 280 HM. BbuTH ompeie/ieHbl Takue XpoMarorpaduye-
CKHe TapaMeTpbl, KaK BpeMsl yIepKUBaHUs, aCHMMETPUs IHKa, KodG UIHEeHThI pa3ieneHus U cesiekTuBHOCTH. [TokasaHo,
4TO MeTonMKa nuHelHa B quana3one 0,005—0,05 mxr/min. C ucnonb30BaHUEM KaTuOPOBOYHOU MPSAMON U CTAaHIAPTHOTO
OTKJIOHEHHSI aHAJTUTUYECKOI'0 CUTHAJIa PACCYMTBIBAIM HYDKHUI Mpees KOJINYeCTBEHHOTO ONpeesIeHUs, KOTOPbIi co-
crasu 0,003 u 0,004 Mxr/mu st tuypama [l u tnypama E cooTBeTCTBEHHO. YCTAHOBIIGHO, YTO pa3jINyue 3HAYCHUH
JIACHEPCHH CPETHUX Pe3yIbTaTOB ABYX BEIOOPOK, OTYUEHHEIX B YCIOBHSIX BHYTPHIaA00paTOPHONW TOYHOCTH MPH O pe-
JIeIeHuH cofepxanus Tuypama [ u tnypama E B MonenbHBIX o0Opasnax, He3HaunMo. Pazpaborannas metoquka Oblia
anpoOupoBaHa MPU CAHUTAPHO-XUMHUIECKUX HCCIENTOBAaHUAX 00pa3loB UTPYyIIEK U M3ACINH MEIUIMHCKOrO Ha3Hade-
HUSI U3 PE3HH.

Kuntouesvie cnosa: tmypam I, Tuypam E, MmeTonnka, caHUTapHO-XMMUIECKHE NCCIEOBAHIS, Pe3NHA, BBICOKOI((PEKTHB-
Hasl )KUAKOCTHAs XpoMaTorpadus.



A. V. Yukhnik, S. M. Leschev

Belarusian State University, Minsk, Republic of Belarus

SIMULTANEOUS DETERMINATION OF THIURAM D AND E IN SANITARY-CHEMICAL ANALYSIS
OF RUBBER BY HPLC

A method for simultaneous determination of thiuram D and E in aqueous extracts in the sanitary-chemical analysis of
rubber by high performance liquid chromatography has been developed. Separation was performed using column Hypersil
Gold 250 mm, internal diameter 4.6 mm, graining phase 5 pm, a mixture of acetonitrile—bidistilled water (80 : 20 v/v) was
used as a mobile phase at a flow rate of 0.4 ml'min™!, UV detection was at 280 nm. The chromatographic parameters such as
retention times, peak asymmetry, resolution factor and selectivity factor, have been determined. It has been shown that the
method is linear in the range of 0.005 mkg/ml — 0.05 mkg/ml. Using the calibration curve and standard deviations analytical
signal, limits of quantification have been calculated, being 0.003 mkg/ml and 0.004 mkg/ml for thiurams D and E,
respectively. It has been found that the difference between values of the average result variances of two samples obtained
under conditions of intermediate precision in determining the content of thiuram D and thiuram E in model samples, is
insignificant. The developed method has been tested in the sanitary-chemical analysis of sample toys and medical products
from rubber.

Keywords: thiuram D, thiuram E, method, sanitary-chemical analysis, rubber, high performance liquid chromatography.

C. K. IlerkeBu4', A. B. Kaenkos', E. A. luxycap', H.A.Bymarun?, B. U. [lorkun'

'Hnemumym ¢pusuxo-opeanuvecxoil xumuu HAH Benapycu, Munck, Pecny6nuxa benapyce
’Mockoeckuii 2ocyoapcmeennwiil ynueepcumem um. M. B. Jlomonocosa,
Mocksa, Poccuiickas @edepayust

CHUHTE3 U30KCA30.I- U U30TUA3OJICOIJEPKAIUX AMUJIOB, IUAMU OB,
CJIO)KHBIX D®UPOB U TUIPUPOB

OrnucaH CHHTE3 CIOKHBIX 3(pUPOB, TUIPUPOB, AMHIOB U TUAMHIOB 5-(71-TONIII)A30KCA30I-3-KapOOHOBOI U 4,5-1uXII0p-
M30THA30J-3-KapOOHOBOI KHUCHOT. [lodydeHsl TPOM3BOAHBIE C OCTAaTKAMH pPa3HBIX 1,2-a3070B B OJHOW MOJEKyJe.
CHHTEe3MpPOBaHHBIC COCAMHEHNUS NIEPCIIEKTUBHBI B KAUeCTBE JTUTaH 0B JUIsl KoMIulekcoB ¢ nasuaaueM (1) u npyrumu nepe-
XOJHBIMU METAJUIAMHU U MOCJIETYOIIEr0 UCCIESI0BAHUS UX KaTaJINTHYECKUX CBOUCTB.

Knmiouesvie cnosa: 5-(n-Tonumu3okcas3on-3-kapOoHoBas KUCI0Ta, 4,5-TUXJI0PH30THA30-3-KapOOHOBAs KHCIOTA, XJIOP-
AQHTUIPU, AallUIUpOBaHUeE, dQUPBI, AUIPHUPHI, AMUIBI, TUAMHJIBL.

S. K. Petkevich!, A. V. Kletskov!, E. A. Dikusar', N. A. Bumagin?, V. I. Potkin'

!nstitute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
’Moscow M. V. Lomonosov State University, Moscow, Russian Federation

SYNTHESIS OF ISOXAZOL- AND ISOTHIAZOL-CONTAINING AMIDES, DIAMIDES,
ESTERS AND DIESTERS

The article describes synthesis of isoxazol- and isothiazol- containing esters, diesters, amides and diamides. The
derivatives with different 1,2-azole moieties in one molecule were obtained. Compounds synthesized are promising as ligands
for complexes with palladium(II) and other transition metals and subsequent study of their catalytic properties.

Keywords: 5-(p-tolyl)isoxazol-3-carboxylic acid, 4,5-dichloroisothiazol-3-carboxylic acid, acyl chloride, acylation,
esters, diesters, amides, diamides.
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'HUnemumym uccenedosanus paxa um. Jowe. Bumcona, Inazeo, Beauxobpumanus
Uncmumym ¢pusuxo-opeanuyecxoi xumuu HAH Benapycu, Munck, Pecnybnuxa benapyce
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CUHTE3 IEUTEPUPOBAHHOI' O METUJIXJIOP®OPMHUATA

BoJIBIIMHCTBO aHATUTHYECKUX METOA0B METaOOJIOMUKH MO3BOJISIIOT OIIPEICTUTH OTHOCUTEIFHOE COAepiKaHie MeTado-
JUTOB B OMOJIOTHMUYECKHX 00pasmax, JIubo TpeOyIoT MCIOIh30BAHUSI HECKOJIBKUX BHYTPEHHHX CTaHIApTOB. Jlis koimde-
CTBEHHOT'O OIPEEIICHNUS MeTabOIUTOB HEOOXOANMO OIpeaeIeHNe a0COMIOTHBIX KOHIIGHTpanui. I 9TUX meneit npuMeHs-
IOTCS Ta30XpoMaTorpaduiecKkue MeTOAbl pa3ieleH s IPOJyKTOB B3aNMOJACHCTBHS METaO0OIUTOB ¢ METHIIXJIOP(HOPMUATOM
1 UX MacC-AeTeKIUs C UCTIOTb30BaHUEM AeHTEpHPOBAHHBIX aHAIOTOB B KaueCTBE BHYTPEHHUX CTaHAapToB. Hamu cuHTE3H-
pOBaH AEHTEPUPOBAHHBIN METUIXIOP(HOPMHAT — PeareHT A1 aOCOMOTHOTO KOITHIECTBEHHOT'0 METa00IOMHYECKOTO aHAIH-
3a Ha OCHOBE T'a30BO XpoMaTorpaduu ¢ Mmacc-geTekiuel. [IpennokeHHbI METO/I TO3BOJISET MOMyYaTh IeHTEePOMETHIIXIIOP-
(dbopMHaT B MHAMBULYaJIbHOM COCTOSIHUH C BBICOKUMM BBIXOJIAMHU.

Kniouesvie crosa: metabonoMuka, METHIXJIOPHOPMHUAT, MACC-CIIEKTPOMETPHS.



S. Tumanov'?, I. L. Lysenko?, O. L. Sharko?, Yu. Zubenko?®, V. V. Shmanai?

!Beatson Institute for Cancer Research, Glasgow, UK
’Institute of Physical Organic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
’Independent Petroleum Laboratory Ltd, Northland, New Zealand

SYNTHESIS OF DEUTERIUM LABELLED METHYL CHLOROFORMATE

Most analytical methods in metabolomics allow determination of relative intensities or require several internal standards
of metabolites. For quantitative analysis, determination of absolute concentrations is required. For this purpose, the gas
chromatography/tandem mass spectrometry methods are used, based on methyl chloroformate derivatization and quantification by
spiking samples with metabolite standards separately derivatized with deuterated derivatization reagents. Described herein is the
synthesis of deuterated methyl chloroformate — the reagent for absolute quantitative metabolite analysis by gas chromatography-
mass spectrometry. The method allows preparation and isolation of deuteromethylchloroformate with high yields.

Keywords: metabolomics, methyl chloroformate, mass-spectrometry.

T. C. boxok, E. H. Kagunuuyenko

Huemumym bduoopeanuueckoui xumuu HAH Benrapycu, Munck, Pecnyonruxka Benrapyce

CHUHTE3 HOBBIX 6-A3AIITUPUMUINHOBBIX 2'(3")-®dTOPAE3OKCHUHYKJIEO3U/10B

buounsocrepruyeckas 3aMeHa B MOJIEKyse OMOIOrMYECKH aKTHBHOTO COEIUHEHUS — OJUH M3 MOAXOJ0B, UCTIOIb3yEMBIX
B MEIUIIMHCKOW XUMMH JUIst co3aanus 6osee >3 (heKTHBHBIX 1 Oe30MacHbIX JIeKkapcTB. BBenenue aroma hropa B Guonoruye-
CKM aKTHBHBIC MOJICKYJIbl OKa3bIBaeT CYIICCTBEHHOE BIHMSIHHME Ha MX (PU3MKO-XHUMHUYECKHE M OMOIOrMYECKHE CBOWCTBA.
OcHOBHBIE MOAM(DUKALMH, KOTOPbIE IPUBEIIH K 00HAPYIKEHUIO (HTOPIIPON3BOJHBIX HYKIICO3UI0B C OMOJIOrMUECKOM aKTHBHO-
CTBIO, BKJIFOYAIOT 3aMEHBI BO 2'- u 3'-mOJIOXKEHUAX Ae30KcH(pypaHO3HOro IMKiIa. B naHHOW paboTe mMccienoBaH MOIAXON
k cunresy 1-(B-D-pubodypanosnin)-6-azatumuna u ero HOBbIX 2(3")-dropconepkammx HYKICO3HIHBIX aHAJOTOB IIyTeM
KoHJeHcanuun 2,4-6uc-O-TpUMETHICHIIMIIBHOTO TPOM3BOAHOrO 6-a3atmmuna ¢ 1-O-amermin-2,3,5-tpu-O-0ensoni-f-
D-pubodypanoszoit, 1-O-aneruin-2,5-nu-0-06eH30m1-3-1e30KCcH-3-PTOp-0,B-D-prbodypanozoit wmu 3,5-1u-O-0eH30MII-
2-ne3oxcu-2-¢prop-oa-D-apabunopypano3msr 6poOMHUIOM U TOCISTYIONNM YAAJICHASM 3aIUTHBIX TPYI MPOMEXKYTOTHBIX
N(1)-B-ryKI€03u10B MO AeHCTBHEM HYKIeo(pHUIbHOTO arenTa. Hapsay ¢ OCHOBHBIMHU MPOAYKTAaMU peaKIiy 1e0IOKHpOBa-
HHUSI BBIJICJICHBI UX 5'-O-0eH30mibHbIe Tpon3BoaHbIe. 2'(3")-DTopHae30KCHHYKIICO3UTHBIE aHAIOTH S-METHII-6-a3a[UTO3HHA
TOJTyYEHBI PSIMBIM TIPEBPAIlCHHEM 6-a3aTHMHHOBOTO ()parMeHTa OJIOKMPOBaHHBIX (PTOPAEC30KCHHYKIICO3HIOB B 6-a3aly-
TO3MHOBBIH 4€pe3 COOTBETCTBYIOMINE 4-THONPOon3BoAHbIE. CTPYKTYypa CHHTE3UPOBAHHBIX HYKJICO3UIO0B yCTAaHOBJIEHA HA OC-
HOBaHMU AaHHBIX Y-, SIMP- n macc-cnextpockonuu. Takum oOpa3om, pa3paboTansl 3(p(HEKTUBHBIE METObI TOTYUCHUS
HOBBIX 2'(3")-dTopcoaepkamux HYKICO3UIHBIX aHAIOrOB 6-a3aTUMUHA U 5-METHJI-6-a3allUTO3MHA, KOTOPbIE MOTYT Mpe/-
CTaBJIATh MHTEPEC B KAYECTBE MOTEHIIMATbHBIX IPOTUBOBUPYCHBIX MM MPOTHBOOIMYXOJIEBbIX ar€HTOB.

Kniouegvie cnosa: pudOHYKIICO3U b, apaONHOHYKIIC03H/IbI, PTOPAC30KCUHYKIICO3H/ IbI, 6-a3aTUMHH, 5-MeTHII-6-a3a1Hu-
TO3HH, NINKO3UJIMPOBAHNE, THOHHPOBAHUE, aMMOHOJIU3.

T. S. Bozhok, E. N. Kalinichenko

Institute of Bioorganic Chemistry of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
SYNTHESIS OF NOVEL 6-AZAPYRIMIDINE 2'(3")-FLUORODEOXY NUCLEOSIDES

Fluorinated nucleosides have been shown to possess interesting physicochemical and biological properties. Bioisosteric
replacement of a hydroxy group or a hydrogen atom by fluorine atom(s) is a classic approach in medicinal chemistry
to improve the pharmacological properties of a biologically active molecule. Essential modifications that led to the discovery
of fluorinated nucleosides with biological activity are substitutions at 2’- and 3'-positions deoxy-furanosyl moiety. Novel
6-azathymine 2'(3")-fluorodeoxy nucleosides have been prepared by the silyl method starting from persilylated 6-azathymine
and 1-O-acetyl-2,5-di-O-benzoyl-3-deoxy-3-fluoro-a,B-D-ribofuranose or 3,5-di-O-benzoyl-2-deoxy-2-fluoro-p-D-arabino-
furanosyl bromide. Debenzoylation of protected 6-azathymine 2'(3')-fluorodeoxy nucleosides with methanolic ammonia
resulted in the corresponding fluorinated nucleosides in good yields. Along with the main products of the deprotection, their
5'-0O-benzoyl derivatives were isolated. Conversion of the 6-azathymine 2'(3")-fluorodeoxy nucleosides into 5-methyl-6-
azacytosine 2'(3")-fluorodeoxy nucleosides was accomplished via the corresponding 4-thioderivatives. The structures of all
synthesized nucleosides were proved by UV-, NMR- and mass-spectroscopy. Novel 6-azapyrimidine 2'(3")-fluorodeoxy
nucleosides are of interest as potential antiviral and anticancer agents.

Keywords: ribonucleosides, arabinonucleosides, fluorodeoxy nucleosides, 6-azathymine, 5-methyl-6-azacytosine,
glycosylation, thionation, ammonolysis.
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CHUHTE3 IPOU3BOJAHBIX 2,2'-IUTNAPOKCUBUDPEHNJIA

OcymiecTBieH cuHTe3 2,2-1uruapokcnoudenni-4,4-1ukapOOHOBOI KUCIOTH MIETOYHBIM IUTaBICHUEM 1-HUTpO-, 1-Me-
TOKCH MPOU3BOIHBIX 5,5- NHOKCOANOEH30THO(EH-3,7-TuKapOOHOBON KHUCIOTHL. [loka3aHo, 4TO B 9THUX YCIOBUAX HAPSIAY
C PacKphITHEM THO(EHOBOTO IUKJIA TPOTEKACT PEAKIUs UKIN3AINH ¢ 00pa3oBaHUEM HEOOIBIINX KOTUYECTB AUOCH30(y-
pan-3,7- u 4-ruapoxcuxap6a3oin-2,7-1uKkapOOHOBEIX KUCIOT. BeyieacTBHE ETKOro BeIACICHHUS 110y TUII0BOTO 3¢dupa 2,2'-1u-
rupoxkcubudenn-4,4-1uxapOOHOBOI KHCIOThI U3 PEAKIIHOHHON CMECH M BO3MOXHOCTBIO MCIIOJIb30BaHUS €r0 B Ka4eCTBE
UHTEpMEAHATa AJIs1 CUHTE3a CUMMETPUYHBIX MNOJIUCOIPANKCHHBIX OPraHUYCCKUX COC}II/IHGHI/Iﬁ C IEHTpPAaJIbHbIM 61/1(1)6HI/IJ'II)—
HBIM s,IpOM OblJIa MPOBeJIeHa JajIbHeimas Mou(UKaIus THIPOKCUIBHBIX U CIOKHOA(PUPHBIX Tpymil. [lodydeHHbIe KOHeY-
Hele 4,4"-6uc(2-pennn-(E)-aTeHnn)OndeHnIsl NHTEHCHBHO JIIOMUHECIUPYIOT B TBEPAOM cOCTOSIHUU OT 480 HM cHHe-3ele-
HOH 110 3eneHo-kenTtoi 530 HM, a B pacTBopax ot cuHelt 440 HM 10 cuHe-3es1eHoit 480 HM 06JacTu crekTpa.

Kniouesvie cnosa: nnbenzoTrodeH, menoyHoe aBieHue, kapoas3on, tudbenzodypan.

V. G. Petushok, G. V. Kalechyts, V. K. Olkhovic

Institute of Chemistry of New Materials of the National Academy of Sciences of Belarus, Minsk, Republic of Belarus
SYNTHESIS OF 2,2’-DIHYDROXYBIPHENYL DERIVATIVES

Synthesis of 2,2'-dihydroxybiphenyl-4,4-dicarboxylic acid by alkaline fusion of l-nitro- and I-methoxy substituted
5,5-dioxodibenzothiophene-3,7-dicarboxylic acids has been investigated. It has been shown that along with dibenzothiophene
ring opening and formation of biphenyls, a cyclization reaction also occurred. Small amounts of dibenzofuran-3,7-
and 4-hydroxycarbazole-2,7-dicarboxylic acids have been found among products of the reaction. New luminescent dyes based
on 2,2'-hydroxybiphenyls have been synthesized.

Keywords: dibenzothiophene, alkaline fusion, carbazole, dibenzofuran.
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CHUHTE3 U ®YHI'MIUJIHASA AKTUBHOCTDB TETPA3OJIMJIBUDPEHHNJIOB

Peaxiueii 1,3-qUNONSIPHOTO IUKJIOMPUCOCTUHEHUST CHHTE3UPOBAHBI MIPOM3BOIHBIC OH(eHMIA, COMCPIKAIIIE S-TETPa30-
JTWIIBHBIN (PparmenT B nmonoxeHuu, C4 u C4' apomarnueckux koueil. [IpousBonHsie oupeHma, couepxamiie 1-TeTpa3onnib-
HBII (parmeHT B nojoxkenun C2, C4 nu C4' apoMaTH4ecKUX KOJIell, HOJIyYeHbI B3aUMOJICHCTBHEM COOTBETCTBYIOIIMX AMUHOB
C OPTOMYPABBHHBIM d(HUPOM H a3u10M Hatpusl. [IpuBeneHbl GH3NKO-XUMHUYECKUE U CIIEKTPAJIbHBIC XapaKTePUCTHKH ITOTyYeH-
HBIX coenuHeHHH. [IpoBenieHs! uccnenoBanus UX (QYHTHIUIHON aKTUBHOCTH. VccienoBaHa 4yBCTBUTEIBHOCT MaTOT€HHBIX
rpudoB Botrytis cinerea, Fusarium sp., Penicillium sp., Alternaria sp., Colletotrichum sp. x n3oMepHbIM 4,4'-TeTpa30IHII IPOU3-
BOJHBIM Oudenmta. TecTs MOKa3aiH, YTO MPOU3BOAHOE 5-TETPa30iIriI On(eHnIa OKa3bpIBaeT 3HAUNTEIBHO 00JIee CHIIBHOE HH-
rudupyrolee AeHCTBHE Ha POCT MATOT€HHBIX TPHOOB, 4eM 1-TeTpasonbHblil nzomep. s 4,4"-mu(1H-reTpason-5-un)-oudennia
1 2-3aMeIIeHHBIX TPOU3BOAHBIX TPOBEACHBI HCCICAOBAHUS (PUTOTOKCUIHOCTH, M U3yUECHO BIMSHUE AOMOIHUTEIBHBIX THAPO-
(UITBHBIX B THAPOGOOHBIX TPYNIUPOBOK B OM(PEHUIBFHOM (parMeHTe Ha OMOJIOTHYECKYI0 aKTHBHOCTh. Hambomnee cumbHBIN
Gyurunuansiii agdexr ormeuen npu ucnonb3oBanuu 0,1 %-HbIX pacTBopoB 00pasuoB 4,4-au(1H-terpaszon-5-mi)-oude-
Hu-2-ona u 5,5'-(2-(rexcunoxcn)ondenmn-4,4"-mumn)ouc(1H-retpasona). OntumanbHOE COOTHOLICHHUE BBICOKOW (DYHTHITUA-
HOM aKTMBHOCTH M HU3KOM (PUTOTOKCHYHOCTH OIpeereHo s 5,5'-(2-(rekcunoken)ondenun-4,4"-nunn)ouc(1H-Terpasona).

Kniouesvie cnosa: 6udeHuIbl, S-TeTPas3oiibl, TETPa30IMIOHN(EHIIIbI, (PYHTHIIU/IHAS AKTHBHOCTb.
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SYNTHESIS AND FUNGICIDAL ACTIVITY OF TETRAZOLYLBIPHENYLS

Biphenyl derivatives containing 5-tetrazolyl moiety in position C4 and C4' position of aromatic rings were synthesized
by reaction of 1,3-dipolar cycloaddition. Biphenyl derivatives with 1-tetrazolyl moiety in the C2, C4 and C4’ position
of aromatic rings were prepared by reacting the corresponding amines with orthoformic ester and sodium azide. The
physicochemical spectral characteristics and fungicidal activity of the synthesized compounds were studied. The sensitivity
of the pathogenic fungus Botrytis cinerea, Fusarium sp., Penicillium sp., Alternaria sp., Colletotrichum sp. against isomeric 4,
4’-tetrazolyl biphenyl derivatives was investigated. Tests have shown that the 5-tetrazolyl biphenyl poseses a much stronger
inhibitory effect on the growth of pathogenic fungi than l-tetrazole isomer. The phytotoxicity studies and influence
of additional hydrophilic and hydrophobic groups in the biphenyl moiety were investigated for 4,4-di (1H-tetrazol-5-yl)-
biphenyl and 2-substituted derivatives. The strongest fungicidal effect was observed for 0.1 % solutions of samples of 4,4'-di
(1H-tetrazol-5-yl) -biphenyl-2-ol and 5,5'- (2- (hexyloxy) biphenyl 4,4'-diyl) bis (1H-tetrazole). The optimum balance of high
fungicidal activity and low phytotoxicity determined for 5,5'- (2- (hexyloxy) biphenyl-4,4"-diyl) bis (1H-tetrazole).

Keywords: biphenyls, 5-tetrazoles, tetrazolylbiphenyls, fungicidal activity.
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HOBBI HABOP PEATEHTOB JIJI1 UMM YHO®EPMEHTHOI'O OIIPEIEJIEHU S
3EAPAJIEHOHA B KOPMAX U ITUIIEBBIX TPOAYKTAX

Paspaboran u ucnsiTan HaOop pearenToB UDA-3EAPAJIEHOH 11 onpeneneHnss MUKOTOKCHHA 3€apaJieHOHA B KOPMax
U MMHIIEBOU MPOAYKIH METOIOM IIPSIMOTO KOHKYPEHTHOI'0 HMMYHO(EPMEHTHOI0 aHaJi3a B MUKPOIUTAHIIETHOM (hopmare.
YcTaHOBICHHBIC TEXHUKO-aHAJIUTHYECKHIE TapaMeTpbl Habopa U METPOJIOTHYECKUE XapaKTePUCTUKU METOMMUKY BBIIIOTHE-
HUST U3MEPEHUH COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HMMYyHOAHaJM3a U MO3BOJISIIOT C HAJIEKAIIEH TOYHO-
CTBIO ONPEICIISATh COCPKAHNE 3eapalicHoHa B Auana3one oT 50 10 800 MKI/KT B CElbCKOXO3SCTBEHHOU TTPOTYKIIHH.
Kniouesvle cnosa: MUKOTOKCHHBI, 3eapajieHOH, IMMYHO(GEPMEHTHBIN aHAIH3.
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A NEW KIT OF REAGENTS FOR THE ELISA DETERMINATION OF ZEARALENONE IN FEEDS AND FOODS

The EIA-ZEARALENONE reagent kit for the determination of zearalenone mycotoxin in feed and food by direct ELISA
using microtitration plate has been developed and tested. The evaluated technico-analytical parameters of the kit
and metrological characteristics of the technique of measurements correspond to the modern level of immunoassay
development and provide the determination of zearalenone content in agricultural products in a range of 50 to 800 pg/kg with
proper accuracy and precision.

Keywords: mycotoxins, zearalenone, ELISA.
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ONPEAEJEHUE COCTABA MAKPOMOJIEKYJIAPHBIX KOMIIJIEKCOB
MUKPOJ3JIEMEHTOB C COIOJIMMEPOM AKPUJIAMUJIA
N AKPUJIATA HATPUS METOJIOM CIHHEKTPOCKOIIUHU SIMP *C

Metonom criektpockonuu IMP C ycTaHOBJIEHO, YTO B COCTAB MaKPOMOJICKYJISIPHBIX KOMIUICKCOB MUKPOAJIEMEHTOB
(Menu, K00aJIbTa) C COMOIMMEpaMH aKpHUIIaMUa U aKpHlaTa HaTPUs B KQUeCTBE JIMTAHJa BXOAUT TOJIBKO KapOOKCHIIaTHAS
(yHKIIMOHATBHAS TPYIIIIa MaKpOMOJIEKyIbl. [loka3aHo, 4To BbICOKas JIAOMIBHOCTH MCCIIEIOBAHHBIX KOMIUIEKCOB IPEIST-
CTBYET YCTAHOBJICHHIO X KOJINYECTBEHHOI0 COCTaBa MeTo0M criekTpockonuu SIMP C. Ilpu onpeneneHun Ka4eCTBEHHOT0
COCTaBa MaKPOMOJICKYJISIPHBIX KOMIUIEKCOB METO/IOM criekTpockoruu SIMP * C ycnoBust mpoBeeHus SKCIIEpUMEHTa (B TIep-
BYIO OUepeb OTHOIICHNE KOHIEHTPAINH (yHKIMOHAIBHEIX TPYII COMOIMMEPA, YIACTBYIONINX B KOMIIJIEKCOOOpa30BaHUM,
Y MOHOB METAJIJIOB) HEOOXOIMMO NMOAOUPATH C yYETOM BEIMYHMHBI IAPAMarHUTHOCTUH HOHA MUKpodIeMeHTa. OOHapyKeHO,
YTO Ha B3aMMOJICHCTBHE HOHOB MEIH C KapOOKCUIIaTHOM IpyNIoi comoanmepa ¢ 00pa3oBaHHEM MAaKPOMOJIEKYISIPHOTO KOM-
maekca Bausgetr pH pactBopa. Ilpu mepexone ot HeWTpanbHOH cpenbl Kk kucnoit (pH 5) B3ammopelicTBue ycuinmBaercs,
a B meno4yHoit cpene (pH 9) komiuieke mpakTH4eCKH He oOpa3yeTcs.

Knioueswvle cnosa: MakpoMoneKyIsspHbIe METAIIOKOMIIIEKCHI, COMONMMED aKpHIaMHJIa ¢ aKpUJIaTOM HATPHs, CIEKTPO-
ckonust SIMP 1*C, napamaruurasie norst Cu(11), Mn(II), Co(II).
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STRUCTURE DETERMINATION OF THE MACROMOLECULAR COMPLEXES OF MICROELEMENTS
WITH ACRYLAMIDE AND SODIUM ACRYLATE COPOLYMERS BY *C NMR SPECTROSCOPY

The structure of macromolecular complexes of microelements (copper, cobalt) with copolymers of acrylamide
and sodium acrylate has been shown by C NMR spectroscopy to include only the carboxylate functional group of the
macromolecule as a ligand. The stoichiometry of the complexes studied could not be determined by *C NMR spectroscopy due to a
high lability of the complexes. In determining the qualitative structure of macromolecular complexes by *C NMR spectroscopy
experimental conditions (primarily the concentration ratio of the functional groups of the copolymer involved in the complexation,
and metal ions) must be selected considering a paramagnetism value of the metal ion. It was found that the solution’s pH influences
on the interaction of copper ion with a carboxylate group of the copolymer to form a macromolecular complex. Interaction
increasesin the transition from the neutral to acidic (pH 5) medium, and complex practically not formed in alkaline medium (pH 9).

Keywords: macromolecular metal complexes, copolymer of acrylamide with sodium acrylate, *C NMR spectroscopy,
paramagnetic ions of Cu(II), Mn(II), Co(I).
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SHEPTOTEXHOJIOI'MYECKOE UCITIOJIB30BAHUE BUOMACCHI

PaccMOTpeHBI HepCeKTUBBI YHEPrOTEXHOJOIMUECKOro HCIONIb30BaHusl OnoMacchl B Mupe u PecnyOnuke Benapycs,
MPOBEJCH CPAaBHUTEIBHBIN aHATU3 CIOCOOOB €€ TEPMOXHMHUECKOH JECTPYKIUMHU, MPEACTABICHBI IKCIEPHUMEHTAIbHBIC
HCCJICIOBAHUS MTUPOJIN3a UX CMECEBBIX KOMITO3UIUI ¢ TOPHOM.

Kmouesvie cnosa: buomacca, mupon3, TopQ, OMUIKH, CMECEBbIC KOMITO3HUIIUH, MTUPOIU3HBIH a3, KOKC, TEIIOTa CTOPAHUSL.
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ENERGY AND TECHNOLOGY USE OF BIOMASS

The prospects of the energy and technology use of biomass in the world and in the Republic of Belarus are considered,
the comparative analysis of ways of its thermochemical degradation is performed, the experimental studies of the pyrolysis of
mixed compositions with peat are presented.

Keywords: biomass, pyrolysis, peat, sawdust, mixed composition, pyrolysis gas, coke, heat of combustion.
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CTPYKTYPOOBPA3OBAHUE ®JIOKYJINPOBAHHBIX
MOJUAKPUJIIAMHUJIOM COJIEBBIX JIMCTIEPCUM TJIMHBI

B 1abopaTopHBIX yCIOBHUAX CMOAETHUPOBAHEI M HCCIEIOBAHBI TEXHOIOTHUECKHE TPONecChl (GpIoKymsanuu, GpazoBoro
pasJelicHHs] U CTPYKTYpPOOoOpa30oBaHMs COJECBBIX JUCIEPCHH MIHHBL. M3ydeHO BIUsSHUE HONMMepa (IONIHaKpUIaMua),
BBEJICHHOI'0 Ha CTauu (QIOKYISINH, Ha CBOiCTBA 00Pa3yOMIMXCS MPOAYKTOB. YCTAHOBIICHO, YTO B HHTEPBaJIe KOHIICH-
Tpanuii moxumepa 0,01-0,2 Mr/r mIOTHOCTH U BIarooTAada ¢uokyn yBenudusaiores B 1,4—1,6 pasa. [IpexensHoe Ha-
NpPSKEHHE CIBUIA JUCIEPCHH, NMPOYHOCTh W KOJMYECTBO T'PaHYN 3aZaHHOTO pa3Mepa H3MEHSIOTCS 3KCTPEeMallbHO
¢ MaKCUMYMOM IpPU KOHLEHTpauuu nonuaxkpuiaamuaa 0,2 Mr/r. BeeaeHne nonuakpuiaMuia B COJIEBYIO JUCHEPCHIO HA
CTaAuM CTPYKTYPOOOPa30BaAHMS yMEHBIIAET NPEAEIbHOEC HAPAKCHUE CIBUTA, IUIOTHOCTh U IJIACTUYHOCTD JIUCIIEPCHH
B 1,4—1,7 pa3a no cpaBHEHHIO C BAPUAHTOM, KOTJa MOJUMEp A00aBICH HA cTaauu QIOKYIAUUU. DTO 00YCIOBICHO TEM,
4TO Ha CTAAUU (IOKYISLUKM MAaKPOMOJIEKYJIbI OJIUMEpPa aICOPOMPYIOTCS Ha YaCTULAX TIIMHBI ¢ 00pa30BaHUEM MEXAY
HHMH MOJIMMEPHBIX MOCTHKOB, TOT/Ia KaK MPH CTPYKTYypOOOpa30BAHUH MOJIMMED CKperiseT Ooyiee KPyMHbIE TIMHU-
CTBIE arperarsl ¥ IPOYHOCTh TAKUX KOHTAKTOB MEHBIIIE.

Pesynbrarsl HCce0BaHUI TO3BOJIMIIM YCTAHOBUTH MHTEPBAJI KOHLIEHTPALUK ITOJIMMEPHOT0 (IIoKyIsiHTa, obecnedn-
BAIOIIMI ONTHUMAaJIbHBIE ITapaMeTPhl HCCIEAOBAaHHBIX IPOIECCOB M CBOHCTBA oOpa3yromuxcst mpoxykToB. [lomydeHnsle
Pe3yJIbTaThl HCIOIB30BAaHbl B TEXHOJIOTUN KOMIIICKCHOH NepepaboTKH INIMHOCOASPKAIIUX OTXOMO0B KaJIMHHOTO IIPOH3-
BOJICTBA.

Kunioueswvle crnosa: nonuakpuiaaMui, QIoKynsiuus, AUCIEPCHs, HOBBIIl TIIMHUCTBI MaTepual, CTPYKTypa, IpeaeIbHOe
HalnpspKeHUE CABUTA, TPOYHOCTh IPAHYIL.
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STRUCTURIZATION OF SALINE CLAY DISPERSIONS FLOCCULATED BY POLYACRYLAMIDE

Under the laboratory conditions, processes of flocculation, phase separation and structurization of saline clay
dispersion have been simulated and investigated. Effect of polymer (polyacrylamide) introduced at flocculation stage on
properties of final products was studied. It has been found that at polymer concentrations of 0.01-0.2 mg/g, solid phase
density and dewatering capability of flocs increase 1.4—1.6 times. Strength yield stress and optimal granules size have
a maximum at polyacrylamide concentration of 0.2 mg/g of the disperse phase. Introduction of polyacrylamide into saline
clay dispersion during structurization step reduces yield stress, density and plasticity 1.4-1.7 times, compared to adding
the polymer at flocculation stage. This could be explained by adsorption of polymer macromolecules on the clay particles
during flocculation step, to form bridges, whereas during structure formation step polymer binds larger clay aggregates
and the strength of such contacts is weaker.

Results of the study allow to estimate a concentration range of polymeric flocculant which provides optimal parameters
of the studied processes and properties of the final products. The results are used in the complex recycling technology of clay-
containing wastes of potash production.

Keywords: polyacrylamide, flocculation, dispersion, new clay material, structure, yield stress, granules strength.
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MOJYYEHUE, CBOMCTBA U IPUMEHEHHUE
TEPIHEHOUJHOMAJIEMHOBBIX AJAYKTOB *

0O0630p MOCBAIIEH TEPICHON JTHOMAICHHOBEIM aITyKTaM M UX IPOU3BOAHBIM. TepIieHONn THOMaIEHHOBBIE a1y KThl HAX0-
AT MIAPOKOE MPHMEHEHHE B Pa3IHUHBIX OTPACISAX NMPOMBIIUICHHOCTH. [IpHBOIATCS CrIOCOOB! MONTY4YECHUS aAAyKTOB, UX
CBOMCTBA, BTOPUYHBIE TPOAYKTHI HA X OCHOBE U IPUMEHEHHE B PA3INIHBIX KOMIIO3UIIMOHHBIX COCTaBaxX. B kadecTBe CHIPhS
JUTSL TIONTy9eHUs aAyKTOB OBIITH MCHONB30BaHbI JEBONNMApPOBasi, AONETHHOBASI KUCIOTHI KaHU(OIH, KOMIIOHEHTHI TepPIEH-
THHA, TEPIIEHOBBIE YTIEBOAOPOABI U TBEPABIEC MOIUMEPHI CKUMUAAPA, a TaKxKe KaHU(OIbHBIE Macia, KOTOPbIE 00pa3yoTCs
B IpOIIECCe MONTYyYeHUs KaHU(OIH U ee TIHIEePUHOBOro 3dupa.

Kniouesvie cnosa: TepneHTHH, KAaHU(OIIb, MAJIEHHOBBIH aHTUAPHL, TEPIICHOU THOMAJICHHOBbIE aJ1yKThI, MaJICONINMApPO-
Bas KUCJIOTAa, KOMIIO3UILIHOHHBIE COCTABBI.
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PREPARATION, PROPERTIES AND APPLICATION OF TERPENOID-MALEIC ADDUCTS

The review is devoted to terpenoid-maleic adducts and their derivatives. Terpenoid-maleic adducts find wide application
in various industries. In this review, the ways of adducts’ preparation, their properties, afterproducts on their basis and
application in various compositions are discussed. Levopimaric and abietic rosin acids, turpentine components, terpene
hydrocarbons, solid turpentine polymers and rosin oils formed in production of rosin and its glycerol ester, have been used as
raw materials for production of adducts.

Keywords: turpentine, rosin, maleic anhydride, terpenoid-maleic adducts, maleopimaric acid, composite preparations.





