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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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SYNTHESIS OF PROPERTIES
N-METHYL-2-(PYRID-4-YL)-3,4-FULLEROPYRROLIDINE

Abstract. The article is devoted to the reactions of [2+3] cycloaddition of pyridine-4-aldehyde to fullerene C60,
as well as to the preparation of its water-soluble from of the resulting reaction product N-methyl-2-(pyrid-4-yl)-3,4-
fulleropyrrolidine. A literature review of organic compounds containing the pyrrolidine cycle was carried out. It is
noted that such compounds have a wide spectrum of biological activity and are part of many drugs of both natural
and synthetic origin. In this regard, an interesting “pharmacophore” group is the pyridine cycle, which is part of
about 5% of all known drugs. The reaction of pyridin-4-aldehyde with fullerene C60 was carried out in the presence
of sarcosine under the conditions of the Prato reaction.

The reaction mechanism of 1,2-dipolar cycloaddition, leading to fulleropyrrolidine, is described. The water-
soluble complex fulleropyrrolidinas with poly-N-vinylpyrrolidone was obtained.

The structures of the synthesized compounds were studied by IR, UV, 'H and '3C NMR spectroscopy, as well as
by the date of two-dimensional spectra of COSY (1H-1H) and HMQC ('H-"*H). The values of chemical shifts,
multiplicity and integrated intensity of '"H and '3C NMR signals in one-dimensional NMR spectra were determined.
Using spectra in the formats COSY (1H-1H) and HMQC (1H-13C) homo- and heteronuclear interaction were
established, confirming the structure of the studied compounds.

Key words: fullerene C60, sarcosine, pyridine-4-aldehyde, fulleropyrrolidines, Prato reaction, NMR spectra.

Currently, among a large number of functionalized C60 fullerene compounds, fulleropyrrolidine
derivatives are one of the most intensively studied classes [1-3]. The 1,3-dipolar cycloaddition of
azomethinilides to fullerene, known as the Prato reaction [4], is one of the most effective ways in
obtaining fulleropyrrolidines. Compounds containing the pyrrolidine cycle in common organic compounds
have a wide spectrum of biological activity and are part of many drugs of both natural and synthetic
origin, for example, proline, atropine. It should be noted that some of the most important aspects of the
biological activity of fullerens and its derivatives include the fight against HIV and antibacterial activity,
inhibition of enzymes, antitumor therapy, controlled drug delivery, neuroprotective properties, and
antioxidant activity. In fullerene synthesis, studies of the synthesis of C60 fullerene derivatives containing
new “pharmacophore” groups are of great interest [4-12]. In this regard, an interesting “pharmacophore”
group is the pyridine cycle, which is pert of about 5% of all known drugs. However, compounds
containing both the pyrrolidine, pyridine rings and the fullerene sphere have so far been little studied.

Taking into account the scientific and applied prospects of the pyridine series and fullerene, we
synthesized and conducted an NMR study of the structural features of the new fulleropyrrolidine 1 by the
three-component condensation of fullerene C60, N-methylglycine (sarcosine) and pyridine-4-aldehyde
under the conditions of the Prato reaction. One of the main factors affecting the yield of the final product
in this reaction is the homogeneity of the medium, therefore the synthesis of fulleropyrrolidine 1 was
carried out in xylene while the reaction medium was heated for 3 hours. The presence of an amino acid in
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the reaction medium, which is a zwitterionic compound, probably negatively affects on the reaction rate
(heterogeneity factor) [13-19].

H\ / N xylene, t
Cgo + CH;NHCH,COOH + //C N

The mechanism of formation of N-methyl-2-(pyrid-4-yl)-3,4-fulleropyrrolidine (1) involves the
condensation of an a-amino acid (sarcosine) with an aldehyde (pyridin-4-aldehyde), leading to the
formation of an ammonium salt, which undergoes decarboxylation process to obtain an insitu azomethine

ylide. The latter reacts with a 6,6-double bond of fullerene by 1,3-dipolar cycloaddition, forming a
pyrrolidine cycle.

The structure of the obtained new fulleropyrrolidine 1 was established by IR, UV, 'H and '*C NMR
spectroscopy, as well as by the data of two-dimensional spectra of COSY (‘H-'"H) and HMQC ('H-"*C).

In the spectrum of IR compound 1, bands for C-N bonds of the pyridine ring are observed;
vibrational frequencies of the fullerene skeleton, C—H, and N—H bonds are present (figure 1).
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Figure 1 - IR spectrum of compound 1

The UV spectrum of compound 1 has 310, 319, and 430 nm (rigure 2). A peak with a low intensity at
430 nm is characteristic of all [6,6] - closed adducts of fullerene C60.
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Figure 2 - UV spectrum of compound 1

The '"H NMR spectrum of compound 1 is characterized by the presence of a three-proton singlet
signal at 2.86 ppm. protons of the H-6,6,6N-methyl fragment of the pyrrolidine ring. Single-proton singlet
signal at 4.97 ppm indicates the presence of the metin proton H-5 in the pyrrolidine cycle. The appearance
of two single-proton doublet signals at 4.33 and 5.04 ppm with the same spin-spin coupling constant of *J
9.4 Hz confirms the presence of two axial and equatorial protons H-2ax and H-2eq of the pyrrolidine ring

— 4 ——
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bonded to the fullerene nucleus. The aromatic pyridine protons H-8, 12 and H-9, 11 were manifested by
broadened two-proton siglets at 7.79 and 8.72 ppm respectively.

In the *C NMR spectrum of compound 1, signals of the pyrrolidine ring with an N-methyl substituent
are observed at 40.07 (C-6), 70.12 (C-2) and 82.42 (C-5) ppm. The carbon atoms of the pyridine fragment
resonated at 124.24 (C-8.12), 150.13 (C-9.11) and 155.68 (C-7) ppm. Numerous signals in the range of
136-148 ppm belong to sp>-hybridized carbon atoms of the fullerene nucleus.

The structure of compound 1 was also confirmed by two-dimensional NMR spectroscopy COSY
(‘H-'H) and HSQC ('H-"*C), which allows one to establish spin-spin interactions of a homo- and
heteronuclear nature. The observed correlations in the molecule are presented in the diagrams. In the
spectra of the 'H-'H COSY compound, spin-spin correlations are observed through two bonds of
methylene protons H**-H?* (4.33, 5.04 and 5.04, 4.33) ppm and through three proton bonds of the
neighboring methine groups H*'? ~H>!' (7.79, 8.72 and 8.72, 7.79) ppm pyridine ring. Heteronuclear
interactions of protons with carbon atoms through one bond were established using 'H-'*C HSQC
spectroscopy for the following pairs present in the compound: H®-C® (2.86, 40.06), H**-C? (4.33, 70.12),
H*9-C? (5.04, 70.12) H>-C® (4.97, 82.42), H*'*C*'2(7.79, 124.24), H>"'-C*!! (8.72, 150.13) ppm (figure 3).

— a
Figure 3 - Correlations in the spectra of COZY ('H-'H) (a) and HMQC ('H-'3C) (b) of compounds 1

The main problem that impedes the biological studies of fullerene derivatives and the creation of
therapeutic agents based on them is the insolubility of fullerenes in water. One of the possible ways to
overcome this problem is to obtain water-soluble complexes of fullerene derivatives with water-soluble
polymers approved for use in medicine, for example, with poly-N-vinylpyrrolidone.

In this regard, a complex of compound 1 with poly-N-vinylpyrrolidone in methylene chloride was
obtained:

—H,C—CH—

—>

The formation of complex 1a occurs as a result of solubilization of fullerenepyrrolidine 1 by PVP
chains and the physical interaction of the lactam group with the fullerene sphere. The resulting complex
1a is soluble in water.

Thus, using the reaction [2+3] cycloaddition, the reaction of addition of pyridin-4-aldehyde to C60-
fullerene in the presence of sarcosine under the conditions of Prato reactions was carried out. A new
compound N-methyl-2-(pyrid-4-yl)-3,4- fulleropyrrolidine was obtained and its water-soluble derivative.
The structure of the obtained substances was proved by 'H and '*C NMR spectroscopy, as well as by the
data of two-dimensional spectra of COSY ('H-'H) and HMQC ('H-"C).

Research funding source. This work was financially supported by the Science Committee of the
Ministry of Education and Science of the Republic of Kazakhstan (Grant AR051311054).
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Experimental part

The IR spectrum was recorded on a Vertex 70V spectrophotometer (Bruker) in KBr pellets. UV
spectra were recorded on a Lambda 750 spectrophotometer (PerkinElmer). The 'H and *C NMR spectra
were recorded in DMSO-ds on a INM-ECA 400 spectrometer (399.78 and 100.53 MHz 'H and "*C nuclei,
respectively) of the Jeol company from Japan. The survey was carried out at room temperature using a
DMSO-d¢ solvent. Chemical shifts are measured relative to the signals of residual protons or carbon atoms
of a deuterated solvent.

N-Methyl-2- (pyrid-4-yl) -3,4-fulleropyrrolidine (1). To a solution of 100 mg (0, 1388 mmol) of
C60 in 20 ml of xylene were added 14, 78 mg (0, 138 mmol) of pyridin-4-aldehyde and 123,6 mg
(1,388 mmol) of sarcosine (molar ratio of reactants 1: 1, respectively). The reaction mixture was boiled for
3 hours at 110-120°C. After removal of the solvent, the residue was chromatographed on a silica gel
column, eluting with toluene unreacted C60 and productl. Yield 28 mg (23%). '"H NMR spectrum, §, ppm
(J, Hz): 2.86 s (3H, H-6.6.6), 4.33 d (1H, H-2ax, %J 9.4), 497 s (1H, H-5), 5.04 d (1H, H- 2eq, 2J 9.4),
7.79 br. s (2H, H-8.12), 8.72 br. s (2H, H-9.11). *C NMR spectrum, §C, ppm: 40.07 (C-6), 70.12 (C-2),
82.42 (C-5), 124.24 (C-8,12), 150.13 (C-9,11), 155.68 (C-7). IR spectrum, v, cm-1: 526, 825, 1409, 1596,
2784, 2949, 3446, 3467. UV spectrum (CHCl3), Amax, nm: 310, 319, 430.

The method of obtaining complex (1a). To a solution of 2 mg of fulleropyrrolidine 1 in 2 ml of
methylene chloride was added 200 mg of PVP in 3 ml of methylene chloride. The reaction mixture was
stirred for 30 minutes at room temperature. After removal of solvent, the residue was dried by vacuum.

C. . ®a3puioB, O.A. Hypkenos, T.M. Ceiisixanos, A.E. ApuHoBa,
AM. I'azanues, M.K. UopaeB, A.C.®Pa3bL10B

!'KP opraHuKaJbIK CHHTE3 KOHE KOMIp XuMus HHCTHTYThI, Kaparanpl, Kaszakcran;
1. YonuxaHoB aThiHAaFbl KeKineTay MEMIIEKETTIK yHUBEpCHUTeTI, KasakcTaH;
3 E. A. BoKeTOB aTBIHIAFEI Kaparanabr MeMItekeTTiK yHUBEpCUTeTI, Ka3zakcTaH;
“Kaparansl MEMJIEKETTIK TEXHUKAIBIK, YHUBepcuTeTi, Kasakcran

N-METWJI-2-(IINPU-4-UJT)-3,4-OYJIJIEPOIIUPPOJINJIUHHIH
CHUHTE3I ’KOHE KACHUETTEPI

AnHotanusi. Makana nupunui-4-anpaeruarin Ceo Qysuiepenre [2+3]-IMKIOKOCHUTY PEaKIMIChIH KOHE
peakuusi HOTWXKECIHIAEe aiblHFaH oHIM N-MeTui-2-(nmupui-4-mn)-3,4-QyuieponupposiuinHEIE ~ CyJla  epUTIH
TYBIHJIBICBIH Iy OJIiCTeMeJiepiH 3epTreyreapHairad. KypamblHAa NUPPONMAMHAI LMKIL 0ap OpraHUKajbIK
3aTTapJIblH aJbIHY JKOJJapbl MEH KacHeTTepi Typaibl 9AeOMeTTiK mmony kacamraH. Ol 3aTTapblH OHOJIOTHSIIBIK
KacHeTTEpiHIH KEH ayMaKTBUIBIFBI JXOHE OJIapAbIH KONTEreH [opUliK TaOWFHM JKOHE CHHTETHKAJIBIK 3aTTaplblH
KypamblHa KipeTiHi Tankpulanrad. ®Dymnepennik cunresne ¢ymiepen Ceg KypamblHIA XaHa «(hapMaKOIHSIIBIKY
TomTapel Oap 3aTTapasl CHHTE3Eyre AapHAlFaH FBUIBIMH JKYMBICTApPbIHA KOI KOHUI OeIiHeTiHI aWThIIajbL.
OpraHukanslk 3aTTapablH  KypamblHa QyJUulepeHal ¢parMeHTTepAiH OONybl OCHl 3aTTapAbIH OHWOIOTHSIIBIK
KAaCHETTEpPiH XKaKCapTyhl HEeMece jkaHa, OYphIH OoTMaraH MEXaHUKAJIBIK, XUMISUTBIK, (DU3UKAIBIK )KOHE OMOIOTHSITBIK,
KacueTTepliy maiina OonyblHa oKeJeTiHi Kkecerinedi. bynm jkaHa epekine KacHeTTep HaHO MacIuTaOTaFbl
(hakTOpIapABIH ocepiepiMeH OalIaHbICTH 00ysl aifiThuTabl. DyIJIepeHHIH KOINTETeH KaHa TyBIHABUIAPHl alaMHBIH
MMMYHIBI KETICIEeYIIIIIK aypylapblHa XoHe OaKkTepusaIapra Kapchl, COHai-aK pepMeHTTepAl TeKEYIIIIK, KaTepii
iCIKKe KapcChl, HEHPOIPOTEKTOPIIBIK Teparusiia, COHBIMEH 0ipre aHTHMOKCUAAHTThI KaCHETTEP.i KONTel KopceTeTiHe
Hazap aynapaabl. JKymbicta nmupuanH-4-ansaeruariy Ceo QysuiepeHMeH KOChUTy PeakLUsIChl YIIIHII peareHT aMHH
KBIIIKBUIBI TJIMLIMHHIH (CapKO3MHHIH) KaTbicyblHAa [Iparo peakimschl jkaraadblHIa Kyprisiteai. Peaknusibik
JKaFIalAbIH THUIMJI JKOJIapbIH Taly YIIIH epiTKIITepAiH (TOJyoJ, KCHJION) TaOMFaThIHBIH, PEAKLHSIHBIH XYPY
YaKbIThl Y3aKTHIFBIHBIH, OPEKETTECYIIl 3aTTapblH MOJIIEpIiK KaTbIHACHIHBIH, COHIal-aK PEeaKLHsUIbIK OpPTaHbIH
TeMIepaTypajblK PeXUMiHIH acepiiepi 3eprrenred. Ochl 3epTTeyNepaiH HOTIDKECIHIIE aJbIHATHIH OHIM PEeaKIHsIIBIK
optagaH 28% OeuiHIN amblHAgbl. AJIBIHFAH FRUIBIMH HOTIDKEIEPHi Talaay MaiiMertepi OobiHmA 1,3-maumonspist
LUKJIAI KOCBUTY PEaKIMSCHIHBIH 1K€ achIPBUIFaHbl Typajlbl TYXKBIPBIM JKacanabl. AJlaHFaH kaHa N-MeTni-2-(upua-
4-mm)-3,4-yIieponuppoIuINHHIH OHOIOTHSUTBIK KACHETTEPIiH 3epTTEY YIIiH OHBIH CyJa €PUTIH KOCBUTBICH MOJIH-N-
BHHHJITUPPOJIUAOHMEH KOBAJICHTTI OaiylaHBICCHI3 >Kardaina anbiHaabl. JKyMbIcTa CHHTE3ZACIHIHIN aJbIHFaH
3aTTap/blH XUMHAIBIK-QU3UKANBIK KacueTTepiHkasipri 3amanrel UK-, Y®-, IMP 'H xone '*C cnexrpockonns,
conpaii-ak kocemmemai COSY ('H-'H) u HMQC ('H-"3C) cnekTpiepiMeH 3epTTey HOTHKENEpi KENTipiareH.
Anbiaran 3arTTapabid Kypbuibichingarel 'H men '3C arompapeinbiy SIMP-criekTpiiepiHieri XMMUSIIBIK JKbLUDKYJIapbl




ISSN 2224-5286 2.2020

MEH MHTETPalbl ChI3bIKTaphl Tankbuianrad. Kocenmemai COSY ('H-'H) » HMQC ('H-'3C) cnekrpnepi GoiibIHIIA
aNBIHFAH 3aTTaplaFbl TOMO- MEH TETEPOSAPONBI OPEKETTECYIIIEPAl TAIKbUIAy HOTHKECIHAE AlbIHFaH JKaHa
3aTTap/bIH KYPbUIBICH QNN IEHE.

Tyiiin ce3nep: dymwiepen C60, capko3uH, mUpUAMH-4-aNbAeruI, Gyneponuppoaunuuaep, [Ipato peakiuscel,
SAMP-cnextpnep

C.[A. ®a3puioB, O.A. Hypkenos, A.E. ApunoBa, T.M. CeiiiixaHnos,
A.M. T'azanueB, M.K. UGpaeB, A.C. ®a3bL10B

'MIHCTHTYT OpraHudYecKoro CHHTE3a M yroabHoi xumun PK, Kaparanna, Kazaxcran;
TocymapcTBennbli yHuBepcuTeT nmenn L. Vanuxanosa, Koxmeray, Kasaxcran;
SKaparasckuii rocynapcTBeHHbIi yauBepeuteT uM. E.A. Bykerosa, Kazaxcram;
“KaparanIuHCKUH rocy1apCTBEHHBII TEXHMUIECKUH yHUBEPCHTET, Kazaxcran

CHUHTE3 U CBOMCTBA
N-METWI-2-(IIUPUI-4-UT)-3,4-® Y JIJIEPOITUPPOJIMIUHA

AnHoTauus. CTaTbsl MOCBSILIEHA HW3YYEHHUIO PEeakUuu [2+3] HMUKIONPUCOSAUHEHUS NUPUANH-4-alpAeruia K
tdymiepery Ceo, a TakKe IMOTYYCHHIO BOIOPACTBOPUMON (DOPMBI IOYUYEHHOTO TMPOIYKTa peakiuu N-MeTHI-2-
(mpun-4-mn)-3,4-pymneporupponuanaa. [IpoBeneH mwmTepaTypHBIE 0030p TO OPTraHUYECKHM COCIUHCHUSM,
COJICpIKAIlUM ITUPPOJUANHOBBIA [HKI. OTMEYEHO, YTO TaKWe COETUHEHHS OOJIafaloT IIHUPOKUM CIIEKTPOM
6MOIOrMYECKO aKTHBHOCTH M BXOAAT B COCTaB MHOTIMX JIEKAPCTBCHHBIX MPENAapaToB Kak NMPHUPOAHOIO, TaK U
CHUHTETUYECKOT0 IPOUCXOXKIEHHs. B 3TOM 1taHe uHTepecHoi «papMakopopHOi» IPYMIIOi SBISIETCS TUPUANHOBBIN
LIUKJI, KOTOPBIH BXOAUT B COCTaB OKOJO 5 % OT BCEX M3BECTHBIX JIEKAPCTBEHHBIX IpenapatoB. OQHAKO COETUMHEHMS,
coJieprKalle 0JHOBPEMEHHO MUPPOJIMANHOBBIN, IIMPUAMHOBBIA IUKIIBI U (DyJUIEpEHOBYIO cepy HCClieI0BaHbl OKa
mano. B ¢ymepeHoBOM cuHTE3e OONBILIONW WHTEpEC IPEICTABISAIOT HWCCIEIOBaHUSI CHHTE3a IMPOU3BOJHBIX
¢dymnepena Ceo, conepkallie B CBOEM COCTaBe HOBbIE «(hapmakoopHble» rpymnbl. [lokasaHo, 4ro Hajau4ue
¢ymiepeHoBoro ¢parMeHTa B CTPYKTYpPE COEIMHEHHS MOXKET NPUBECTH K CYIIECTBEHHOMY YIIYYIICHHIO WU
MOSIBJICHUIO KaYeCTBEHHO HOBBIX MEXaHWYECKHX, XUMHYECKHX, (PU3MUECKUX, OMOJOIMYECKUX W APYIMX CBOMCTB
COEIMHEHUI. DTH CBOWCTBA CBS3aHbI C NPOSBJIEHHEM HaHOMAacIITaOHBIX (akTopoB. OTMEUYEHO, YTO HEKOTOpHIE U3
HanboJlee BaXKHBIX ACIIEKTOB OMOJIOTHYECKOH aKTUBHOCTH (YJUIEPEHOB M €r0 IPOU3BOAHBIX BKIIOYAIOT OOPBOY C
BUY wu anTHOakTepHaidbHYIO aKTHBHOCTb, WHTHOMpOBaHWE (HEPMEHTOB, IPOTHBOOIYXOJEBYIO TEPAIIHIO,
KOHTPOJIUPYEMYIO OCTABKY JIEKaPTCTBEHHBIX CPEACTB, HEHPOIPOTEKTOPHBIE CBOMCTBA, a TAKXKE aHTHOKCHIAHTHYIO
aKTHBHOCTb. Peakius B3ammopeiicTBus nupuauH-4-anpaernga u ¢ymiepeHa Cg NpoBOIMIACE B INPUCYTCTBUH
aMHMHOKHCIIOTHI IMTMIMHA (capKo3uHa) B ycnoBusx peakiuil IIparo. C 1enpr0 HaXOXKIEHHUS ONTHMANIBHBIX YCIOBHN
peaknuy TPOBEAECHO W3yYEHHWE BIMSHHS NPHPOABI PACTBOPUTEICH, COOTHOIIEHHE pPEAarupylOIIUX BEIIECTB,
NPOJIOJDKUTENBHOCTh PEakiMU, a TaKKe TEeMIIEpaTypHBIH PEeXHM peakIMOHHOM cpeabl. Ha ocHoBanum ananmza
TMOJYUYCHHBIX HOAaHHBIX OINMCAaH MEXAaHU3M pPCAKIHUU 1,3-JII/IHOJ'IHpHOFO HUKJIOMMPUCOCIUHCHUSA, MNPUBOAALICC K
¢ymeporupposuauny. s u3ydeHus: OMOJIOTMYECKHUX CBOMCTB IIOJy4E€H BOJOPACTBOPHMBIH KOMILIEKC HOBOTO
(ymreponuppoiananuHa ¢ MOJIH-N-BUHIWINMPPOJIUIOHOM. VcclieoBaHbl CTPOCHUSI CHHTE3UPOBAHHBIX COCIHMHEHHH
metogamu UK-, Y-, SIMP 'H u C cnexrpockonuu, a Taxke naHHbME jByMepHbIX criektpos COSY ('H-'H) u
HMQC ('H-'3C). OnpeneneHs! 3Ha9eHAs XMMAYECKHX CIBUTOB, MyJIbTUILIETHOCTh U MHTErPAbHAs HHTEHCUBHOCTh
curnanos 'H u 3C B ognoMepHBIX cnekrpax SIMP. C momompro crekTpos B ¢popmarax COSY ('H-'H) m HMQC
('H-3C) ycTaHOBNEHBI TOMO- M TETEPOSJEPHBIE B3aUMOJIEHCTBUS, MOATBEPKIAIONINE CTPYKTYPY HCCIELYEMBIX
COEJIMHEHUH.

Kuarouesbie cioBa: dyiuepen Coo, CAPKO3UH, THPUIUH-4-ableru, Gyiuieponupponuanbl, peakius [Ipato,
SIMP-cniexTpbl.
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