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PE®EPAT

Jluninomuas pabota: 71 crpanuna, 47 pucyHKoB, 6 Tabnuil, 54 KCTOUHHKA.

KmoueBsie  cioBa:  2-uso-mponeHmwn-2H-tetpaszon,  S-dbenwmn-2-uzo-
nporeHwI-2H-Tepa3on, amwml OpOMHCTBIN, KOHTpOJMpyeMas paauKaabHas
MOJIUMEPU3AIIHS C IEPEHOCOM aToMa, STUII-2-0pOMU300yTUpAT.

Oo6mbekt uccnenoBanusi — NH-nesamemennsie Tetpaszonsl. Llens paboTsr —
pa3paboTKa METOJO0B CHHTE3a S-3aMEIICHHBIX-2-U30-TIPOTICHUI-2H-TeTpa3oyos, a
TAaKKXE€ HU3YYEHHE IPOLECCOB KOHTPOJIHUPYEMOM pPAAUKAIBHOW IOJIUMEpU3ALUN
MOJTyYE€HHBIX MOHOMEPHBIX COCTUHEHUIA.

Pa3paboTan AByXCTaauiiHBIN TPOIECC TMOJYYCHHUS S-3aMENIEHHBIX-2-U30-
MPOTICHMWII-2 H-T€TPa3010B, 3aKTI0YAIONTHUICS B CEJICKTUBHOM anKuianpoBannn NH—
HE3aMEIIECHHBIX TETPA30JI0B AJUTMJIOPOMHUIOM B YCIOBHUSAX KUCIOTHOTO KaTajau3a C
MOCJEAYIOIUM JIEruApOOpPOMUPOBAHUEM oOpazyronmxcs OpoM-u30-
MPOMUIITETPA30JIOB. Y CTAHOBIIEHO, YTO 3TOT METOJ MOKET OBbITh UCIOIb30BaH JIJIs
nosryaeHus psina 5-R-2-uzo-nponennn-2H-terpa3onos, rae R = H, Ar, Py.

MeToioM PEeHTreHOCTPYKTYPHOTO aHaiu3a MCCIEOBAaHbl MOJEKYJISIpHAS U
KPUCTAITMYECKAst CTPYKTYPBI 3-X CHHTE3UPOBAHHBIX COCTUHEHUH.

BnepBrie mTOKazaHo, YTO S-3aMelIeHHBIC-2-130-TIPONICHUI-2H-TETPa30IIbl
MOTYT OBITh TaK)Xe MOJIy4eHbl aJIKmiinpoBaHueM NH-He3aMelEHHbIX TeTPa30JioB
U30-TIPOTICHWJIAIIETATOM C UCIIOJIb30BaHUEM B KauecTBe kartanu3aropa Hg(OAC),.

BnepBble wH3yueHa KOHTpoJMpyemasi paJuKalbHas MOJUMEpU3alus C
MepeHoCcoOM aToma S-heHum-2-u30-TporeHu-2H-rerpazona, a Takke S-perw-2-
BUHWITEeTpa3oa B npucyTctBrr CUCH/2 meHTaMeTHIIIMATHIICHTpUAMUHA B STHII-2-
OpomMu300yTHpaTa.

[Tokazano, uro S-peHun-2-uzo-nponeHmn-2H-TeTpa3ol B NPUCYTCTBUU
aHAJIOTUYHOW KAaTaJUTUUYECKOM CHUCTEMBbI CIOCOOEH COMOJMMEPU30BATHCS CO
CTUPOJIOM B KOHTPOJIMPYEMOM PEKUME.

AHanmm3 MoTy4YeHHBIX COSIMHEHUHN TPOBOIUIICS C UCTIOIE30BAHUEM CIICAYIOIINX
MeTOI0B: criekTpockorus SIMP 'H — MUKpOCTpYyKTypa CHHTE3MPOBAHHBIX MOHOMEPOB
U TONMMEpPOB, TEPMOrpaBUMETpUsi C JAUPepeHIMaNbHOW  CKaHUpYIOLEh
KaJIOPUMETPUEH — KOMIUIEKCHBIM TEPMUYECKHMHA AaHAIU3 CHUHTE3UPOBAHHBIX
MOHOMEPHBIX COCAUHEHUN, PEHTTCHOCTPYKTYPHBIM aHAIN3 — YCTAHOBJICHHE TOYHOU
CTPYKTYPBI MOJTy4YEeHHBIX 5-3aMeleHHbIX -2-U30-TIPONeHUI-2H-TeTpa30JioB,
IpPaBUMETPUUYECKUN — KOHBEPCUS MOHOMEpA; TelIbIIPOHUKAIoIas xpomaTtorpadus —
MOJIEKYJISIPHO-MACCOBBIE XapaKTEPUCTUKU TIOJTHMMEPOB.



POD®EPAT

Jeimmomnas padota: 71 craponka, 47 mamoHkay, 6 Tabmim, 54 giTapaTypHbIs
KPBIHIITBL.

KitouaBeist ClOBBIL: 2-i3a-TipaneHin-2H-131paszon, S-penin-2-iza-npaneHi-
2H-teTpa3on, amiyn OpOMICTHI, KaHTpaltoeMasl paJbIKaibHas MOJIIMEphI3albisi 3
nepaHocaM atamy, J1ii-2-6pomizalyiiipar.

Ab'ext nacnenaBanHa - NH-nHesamemryaneisi T3Tpasonbl. Mata mpamsl -
pacmparoyka MeTaaay CIHTI3Y S-3aMeNrdaHbIX-2-i3a-Tpansaii-2H-taTpaszonay, a
Takcama JacjelaBaHHE Tpardcay KaHTpalloeMal pajblKaibHall IMOJiMephI3allbli
CIHT?3aBaHbIX MAaHAMEPHBIX 37TyUIHHSY.

PacmpamaBanbl IBYCTaABIMHBI TPAldC aTPhIMAHHS S-3aMEIIYaHbIX-2-i3d-
npaneHin-2H-TaTpa3onay, fSKki CKIajaeiia 3 CeleKThIyHara ankiiaBaHHs NH-
HE3aMeIIYaHbIX TeTpa3oyay ajijgamM OpOMICTHIM Ba YMOBaxX KICJIOTHAara Karajizy 3
HACTYNHBIM J3rigpaObpaMipaBaHHEM aTPbBIMAHBIX OpOM-i3a-TIpamiATITpa3oiay.
VYcTaHoyneHa, ITo r3Thl META] MOKa ObILb BHIKAPBICTAHBI JUIsl ATPIMAHHS LI3pary
5-R-2-i3a-npanenin-2H-tatpaszonay, n3e R = H, Ar, Py.

MertanaMm p3HTTeHACTPYKTypHAra aHajii3y ObUIl 1aciie/laBaHbl MaJIeKyJIsipHas
1 KpBIILITAJIIYHAS CTPYKTYPBI 3-X CIHTI3aBaHbIX 3TyUIHHSY.

VYrepmbiHiO Taka3zaHa, IITO S-3aMeNIdaHblsa-2-i3a-TpaneHiia-2H-TITpa3obl
MOTYLb OBIIlb TaKCaMa aTpbiMaHbl ajikiaBaHHeM NH-He3amemuaHbIx T3Tpazosnay
i3a-TIparieHJIaldTaTaM 3 BhIKapbICTaHHEM Y sikacill kaTtanizarapa Hg(OAc),.

VYnepibiHIo JacienaBaHa pajbplkaibHas MoJIMephI3alblsl 3 IEpaHOcaM aTaMy
5-penin-2-iza-npanenin-2H-1aTpazony, a Takcama S-peHLT-2-BiHIATITpazoja ¥
npeicyTHacii CuCl/2 neHTaMeThUIIABITEUICHTPBIaMIHY 1 9111J1-2-0poMmi3ady1ipaTy.

[Takazana, mTo S-(erin-2-iza-nparneHin-2H-13Tpa3on y MPBICYTHACI
aHanariyHai KaTaJiTbIYHAM CICTAMBI 3J10JIbHBI CYNOJIIMEPhI3aBalilla ca CThIPOJIaM ¥
KaHTPaJISIBAHBIM PIKbIME.

AHani3 CIHTI3aBaHbIX 3JIYUYPHHAY MPaBOJA31YCs 3 BBIKAPHICTAHHEM HACTYIHBIX
MeTanay: crekrpackamis IMP H — MikpacTpykTypa ciHT?3aBaHBIX MaHamepay i
naigiMepay,  TIpMarpaBiMETPbIs C  JbpldepoHIbIsSIbHAA  CKaHaBaJbHAM
KaJIApBIMETPBISIH  — KOMIUIEKCHBI TIPMIUHBI aHalll3 CIHTA3aBaHbIX MaHaMEPHBIX
3IYYSHHSY, PIHTIEHACTPYKTYPHBI aHANi3 — YCTalsBaHHE MaKiagHAl CTPYKTYpHI
aTppIMaHbIX  S-3aMelIvYaHbIX-2-i3a-npanenii-2H-1aTpa3onay, TIpaBIMETPBHIYHBI —
KaHBepCis MaHaMmepa; rejiblpaHikaiouas XxpamaTtarpadis — MajleKyJspHa-MacaBbls
XapaKTapbICTHIKI MajliMepay.



ABSTRACT

Diploma work: 71 pages, 47 pictures, 6 tables, 54 sources.

Keywords:  2-iso-propenyl-2H-tetrazole,  5-phenyl-2-iso-propenyl-2H-
terazole, allyl bromide, atom transfer radical polymerization, ethyl-2-
bromoisobutyrate.

NH-unsubstituted tetrazoles were chosen as the objects of the current
research. The aim of the work was to develop novel methods of synthesis of 5-
substituted-2-iso-propenyl-2H-tetrazoles, as well as the study of the controlled
radical polymerization of the obtained monomers.

A two-step process for the preparation of 5-substituted-2-iso-propenyl-2H-
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-iso-propenyl-2H-
tetrazoles, where R = H, Ar, Py.

Molecular and crystal structures of 3 synthesized compounds were studied by
X-ray structural analysis.

It was shown that 5-substituted-2-iso-propenyl-2H-tetrazoles could also be
obtained by alkylation of NH-unsubstituted tetrazoles with iso-propenyl acetate
using Hg(OAC); as a catalyst.

Atom transfer radical polymerization of 5-phenyl-2-iso-propenyl-2H-
tetrazole and 5-phenyl-2-vinyltetrazole in the presence of
CuCl/2 pentamethyldiethylenetriamine and ethyl 2-bromoisobutyrate has been
studied for the first time.

It has been shown that 5-phenyl-2-iso-propyl-2H-tetrazole in the presence of
the same catalytic system 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-iso-propenyl-2H-tetrazoles, gravimetric —
the degree of conversion of monomer; gel permeation chromatography - molecular
weight characteristics of obtained polymers.



