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OBIIAA XAPAKTEPUCTUKA PABOTDI

Marucrepckas qucceprauusi: 81 ctp., 55 puc., 8 Tabnaun, 59 UCTOYHUKOB.

Kirouessie (W) (0):%:H 2-(0-MEeTHIIBHHII ) TETPA301I, 5-bennn-2-(a-
METHJIBHHUI)TETPa3oll, S-(heHu-2-BUHUITETPA30, paguKaibHas MOTUMEpU3alns
¢ nepeHocom atoma, RAFT-nonmumepuzanus.

Lenb vccneqoBaHUs: CUHTE3 BHICOKOIHEPTETUUECKUX MOTMMEPOB HA OCHOBE
2-BUHWJITETPA30JIOB. Y CTAaHOBUTh ONTHMAJBHBIC YCIOBHUS TOJIMMEPU3ALUU IS
MOJy4YeHHUs] TOJUMEPOB C MaKCHUMaJbHOW KOHBEPCHEH MOHOMEpPOB M Y3KUM
MOJIEKYJIIPHO-MAacCOBBIM pacnpenenaeHueM. MccienoBaTe TEpMUYECKHE CBOMCTBA
MOJTyYEHHBIX TTOJIMMEPOB.

OObekThl  HuccienoBaHus:  2-(0.-METHIBHHWII)TETPa3od, S-denmn-2-(o-
METHUJIBUHUI ) TETPA30J1, S-(heHUI-2-BHHIITETPA3OIL.

Pa3zpaboTaH ABYXCTaOWIHBIA MPOILECC IONYYCHUS S-3aMenIeHHBIX-2-(0oL-
METUJIBUHUI ) TETPA30JI0B, 3aKIIOUAIOIINNCS B CEJIEKTUBHOM alIKmiinpoBaHun NH-—
HE3aMEIICHHBIX TETPA30JI0B AJUTHJIOPOMHUIOM B YCIOBHUSAX KUCIOTHOTO KaTajau3a C
MOCJEAYIOIIUM JIEruapoOpPOMUPOBAHUEM oOpazyronuxcs OpoM-u30-
IPOMUITETPA30JI0B. Y CTAHOBJICHO, YTO STOT METOJ MOXKET OBITh UCIIOJIb30BAH JIJIs
nony4deHus psina 5-R-2-(o-meTunBuHII)-TeTpa3onos, rae R = H, Ar, Py.

BriepBbie n3ydeHa paauMKanbHas TMOJUMEPH3AIUsl C MEPEHOCOM aToMa S-
benmt-2-(o-MeTHIIBHHII)TETpa3oia, a Takke S-(heHWI-2-BUHHITETpa3ojga B
npucyrctBun CUCl, neHTaMeTHIAMATIIICHTPUAMIHA B 3THII-2-0pOMH300yTHpaTa,
a Takke RAFT-nonmumepu3anusi BBIIECYTTOMSHYTHIX MOHOMEPOB B IPUCYTCTBUU S-
1-nomenni-S'-(o, o - IMMETHI-0 ' -yKCyCHas  KUCIIOTA)-TPUTHOKapOoHaTa u 2,2-
a3001C(M300yTUPOHUTPHUI)A .

[Tokazano, 4To 5-¢eHmn-2-(o-METHIBUHII)TETPA30d B  MPHUCYTCTBUU
KaTaJIMTHYECKOM cucTemsbl, cocrosimeit n3 CUCl, meHTaMe T IuAI THIICHTpHAMUHA U
ATHII-2-0pOoMHU300yTHpaTa,  CIIOCOOCH COTOJUMEPH30BATHECS CO CTHPOJIOM B
KOHTPOJIMPYEMOM PEKUME.

AHanu3 TOJYYEHHBIX COCTUHEHHH TPOBOAWIICS C  HCIOJIh30BaHHEM
CICOYIOLIUX  METOJOB:  CIEKTPOCKOIHSA AMP 'H - MUKPOCTPYKTYypa
CHHTC3MPOBAaHHBIX ~ MOHOMEPOB M TMOJHMMEPOB,  TEPMOTPABUMETPUS  C
muddepeHInanbHOl  CKAaHMPYIOUIEH — KaJOpUMETpUed  —  KOMIUIEKCHBIN
TEPMHUCCKUN aHaIm3 CHHTE3MPOBAaHHBIX MOHOMEPHBIX COC/TMHCHUIA,
PEHTTEHOCTPYKTYPHBI aHAJM3 — YCTAHOBJICHHE TOYHOW CTPYKTYPBI MOJYYCHHBIX 5-
3aMEIICHHBIX-2-(0.-METUIIBUHIII ) TETPA30JI0OB, TPABUMETPHUYCCKUA — KOHBEPCHSI
MOHOMEpa;  TeNbIPOHUKAIONAs  XpoMartorpadus —  MOJICKYJSPHO-MacCOBBIC
XapaKTEPUCTHKH TIOJIUMEPOB.



ATI'YJIBHAS XAPAKTAPBICTBIKA ITPALIbBI

HpimiomHuas padota: 81 cr., 55 main., 8 tabmin, 59 miTapaTypHBIX KPBIHIL.

KirouaBbis CJIOBBI: 2-(0.-MEeIUIBIHLI) TITPA301I, 5-¢penin-2-(a-
MEIIIBIHIT)TeTPa3olt, S-QeHin-2-BiHUITETPa30ll, palblKallbHAS MOJIMEpPhI3aIbisl 3
nepanocam aramy, RAFT- nmomimepsI3aibis.

MbTa nacienBaHHA: CIHT33 BBICOKAYHEPIeTHIUYHBIX MOJIMEpay Ha acCHOBE 2-
BIHUITETpa3oiay. YCTalsBallb AaNThIMAIBHBIL YMOBBI TOJIMEpBI3allbll IS
aTppIMaHHs TOJIiMEepay 3 MaKciMajdbHAll KaHBepCisii MaHamepay 1 BY3KIM
MaJIeKyJIsIpHa-MacaBbIM pa3MepkaBaHHeM. JlacienaBanb TIPMIYHBIA YIIacIiBacIll
aTpbIMaHbIX MajimMepay.

AO'ekTbl  nmacnenmaBaHHsA:  2-(0.-MEUUIBIHLI)TITpa3on,  S-denin-2-(o-
MEIUTBIHLT) TETPa30J1, S-PpeHI-2-BiHIITETPa30JI.

PacmpamaBanpl IBYCTaABIMHBI TPAldC aTPhIMAHHS S-3aMENIYaHbIX-2-13a-
MpaneHuITITpa3oNay, skl CKiIaxaenia 3 CcelieKThlyHara ankigaBanHs NH-
HEe3aMeIIYaHbIX TeTpa3oyay ajijiamM OpOMICTHIM Ba YMOBaxX KiCIOTHara KaTami3y 3
HACTYNHBIM J3rigpaObpaMipaBaHHEM aTPbBIMAHBIX OpOM-i3a-TIpamiATITpa3oiay.
Brisiynena, mto raTel MeTal MOKa OBIIb BRIKAPBICTAHBI [Tl aTPhIMAHHS [Idpary S-
R-2-(a-MeninBinm)taTpasonay, 3¢ R = H, Ar, Py.

VYhepubiHIO JaciefaBaHa pajblKajgbHas MOJIMEphI3alblsl 3 IepaHocam
atamy 5-(heHin-2-(o-MeiIBIHII)TITPa30dy, a Takcama S-(PeHiI-2-BiHIITATPA30ITY
¥ mpeicytHacii CuCl, meHTaMeThIABIITBUICHTPBIaMIHY 1 AII1UT-2-0poMizalyiipary,
a TakcamMa RAFT-momiMephI3alipis BHIIIDI3ralaHbIX MaHaMepay y MpbhICyTHACI S-
1-nomdubut-S'-(o, 0 - IBIMEThII-0.''-BOLIBITHAS  KicJ1aTa)-TphIThlakapOaHaTy i 22-
a3a0ic(i3a0yThIpaHITPHLI)y.

[Takazana, mTO 5S-(heHLI-2-(0-MEUIBIHUT)TITPA30JI Yy  MPBICYTHACII
KaTaJIlThIYHAN CICTOMEI, sgKast CKJIaJIaera 3 CuCl/2
NEHTaMEThUIIbI3THUICHTPBIIMIHY 1 ITBLI-2-0poMi3adyThIpaTy, 310JIbHBI
CynajliMephI3aBalllia ca CThIPOJIaM ¥ KaHTPaJIsiBAHbIM PIKbIME.

AHani3 CIHTI3aBaHbIX 3JIYYSHHAY MPaBOMA31YCs 3 BBIKAPHICTAHHEM HACTYIHBIX
MeTanay: cmektpackamis SIMP 'H — MIKpacTpyKTypa CIHTI3aBaHBIX MaHamMmepay 1
najmimMepay,  TIpMarpaBiMeTpbIs 3 nbldepIHIbUIbHAR  CKaHaBaJbHAN
KaJIApBIMETPBISIH  — KOMIUIEKCHBI TIPMIUHBI aHalll3 CIHTA3aBaHBIX MaHaMEPHBIX
3MYYDHHSY, PIHTTCHACTPYKTYpPHBI aHali3 — yCTalsBaHHE MIaKIaJHAW CTPYKTYpBI
aTpbIMaHbIX  5-3aMelrvaHbIX-2-(0-MEIUIBIHUI)TITpa3onay,  rpaBiMETPBIYHBI  —
KaHBepCis MaHaMmepa; rejiblpaHikaiouas XxpamaTtarpadis — MajieKyJspHa-MacaBbls
XapaKTapbICTHIKI MajiiMepay.



GENERAL CHARACTERISTIC OF THE WORK

Diploma work: 81 pages, 55 pictures, 8 tables, 59 sources.

Keywords: 2-(a-methylvinyl)tetrazole, 5-phenyl-2-(a-methylvinyl)terazole,
5-phenyl-2-vinyltetrazole, atom transfer radical polymerization, RAFT-
polymerization.

The aim of the research was to synthesize high-energy polymers based on
vinyltetrazoles. This research was carried out to set the optimal conditions of
copolymerization for the preparation of copolymers with the maximum conversion
of monomers and a narrow molecular weight distribution as well as investigate
thermal properties of obtained polymers.

The objects of the investigation were 2-(a-methylvinyl)tetrazole, 5-phenyl-
2-(a-methylvinyl)terazole, 5-phenyl-2-vinyltetrazole.

A two-step process for the preparation of 5-substituted-2-(o-
methylvinyl)tetrazoles has been developed. It is based on the selective alkylation
of NH-unsubstituted tetrazoles with allyl bromide under the conditions of acid
catalysis, followed by dehydrobromination of the resulting bromo-iso-
propyltetrazoles. It was found that this method can be used to obtain a series of 5-
R-2-(a-methylvinyl)tetrazoles, where R = H, Ar, Py.

Atom transfer radical polymerization of 5-phenyl-2-iso-propenyl-2H-
tetrazole and 5-phenyl-2-vinyltetrazole in the presence of CuCl,
pentamethyldiethylenetriamine and ethyl 2-bromoisobutyrate as well as their
RAFT-polymerization in the presence of S-1-dodecyl-S'-(a,a’-dimethyl-o.’’-acetic
acid)trithiocarbonate and 2,2'-azobis(isobutyronitrile) have been studied for the
first time.

It has been shown that 5-phenyl-2-(a-methylvinyl)tetrazole in the presence
of catalytic system, consisting of CuCl, pentamethyldiethylenetriamine and ethyl
2-bromoisobutyrate, is capable for copolymerization with styrene in a controlled
way.

The analysis of the obtained compounds was carried out using the following
methods: *H NMR spectroscopy - the microstructure of the synthesized monomers
and polymers, thermogravimetry with differential scanning calorimetry - complex
thermal analysis of the synthesized monomers, X-ray structural analysis -
determination of the fine structure of the obtained 5-substituted-2-(o-
methylvinyl)tetrazoles, gravimetric — the degree of conversion of monomer; gel
permeation chromatography - molecular weight characteristics of obtained polymers.



