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PE®EPAT

Junnomuas pabota: 56 c., 37 puc., 10 Ta6:1., 78 UCTOYHUKOB.

Kirouesbie ciosa: MESOMOHHBIE COEJTMHEHUA, 1,3-TUAJIKNJI-5-
NUMUHOTETPA3OJIbI, N-JU3AMEIIEHHBIE TETPA3O0OJIbl, KUCJIOTHO-
OCHOBHBIE CBOMCTBA, KOOPJIMHAIIMOHHBIE COEJUHEHHSI HA
OCHOBE TETPA3OJIA, KATAJIMTUYECKUE CBOWMCTBA, A3M/I-
AJIKMHOBOE HUKJIOINIPUCOEAVHEHUE.

O0BeKTDBI HCCJIeI0BAHUSA . 1,3-nu-mpem-0yTUi-5-UMUHOTETPA30I,
1-metun-3-mpem-0yTHII-5-UMUHOTETPA30I, 3-metuin-1-mpem-0yTui-5-
UMHHOTETpa3od, 1,3-mumerni-5-umunorerpason, 1,2-mu-(1,3-nu-mpem-0yTun-5-
UMUHOTETPA30JIuN)-3Tal,  1,4-mu-mpem-0OyTWin-5-uMuHOTETpa30d,  |-meTui-4-
mpem-0yTUiI-5-uMUHOTETpa3ol, 1,4-nuMeTun-S-umuHorerpason; 1,3-nu-mpem-
OyTHII-5-(0CH30MIMMHUHO )-TETPa30J1; KOOPAUHAIIMOHHBIE COCIUHEHUS Meau ¢ 1,3-
Tu-mpem-0yTHi-5-(0€H30UITUMUHO )-TETPA30JI0OM, 1-mpem-OyTun-5-
(O€H30MIIMMHUHO)-TETPA30JIOM U XJIOPOM B KaYECTBE JIMTaH/IOB.

IIpeaMer wucciaen0BaHMSA: PEAKIMOHHAS CHOCOOHOCTh ME30MOHHBIX
1,3-1uankun-5-uMUHOTETPA30JIOB W WX  TPOU3BOJHBIX,  CTPYKTypa U
KAaTaJIMTUYECKUE CBOWCTBA KOMIUIEKCHBIX COCAMHEHHM MeEIH, MOJYyYEHHBIX C
UCITI0JIb30BAaHUEM ME30UOHHBIX S-UMUHOTETPA30JI0B B KAYECTBE JIMTAH/IOB.

Hear  ucciienoBaHUAA.  CHHTE3,  HCCIEJOBAaHUE  CTPYKTYpbl  H
KATaJIMTUYECKUX CBOMCTB KOMIUIEKCHBIX COCIMHEHUNA MEIH, TMOIYYEHHBIX C
UCITI0JIb30BAaHUEM ME30UOHHBIX S-UMHUHOTETPA30JI0B B KAYECTBE JIMTAH/IOB.

Metoabl HccJaeI0BAaHMS: I CHHTE3a JIMTAaHJAOB M  KOMILUIEKCOB
MPUMEHSITUCh METOJbl OPTAHMYECKOTO CUHTE3a; JJISI YCTAHOBIEHUS CTPYKTYpPHI U
CBOMCTB COEIMHEHHI peHTreHocTpyKkTypHbiii aHanmu3 (PCA), I'X-MC, Yo-
BUJIUMAsi ~ CHEKTPOCKomus, pPH-meTpuueckoe THUTPOBAaHUE,  HCCIIECIOBAHUE
KAaTAJIMTUYECKUX CBOWCTB MPOBOJUIIOCH HAa MOJENIBHBIX PEAKIMsIX; ISl pacuera
rasoasHoit ocHoBHoctH M BemmuumH PK(BH') mpumensmuch MeTonsl Teopun
GbyHKIIMOHAJA TNIOTHOCTH € UCTONIb30BaHueM mporpammHuoro nakera GAUSSIAN.

IlonyyeHHble pe3yJbTaTbl M HUX HOBHM3HA: YCTAHOBJICHBI KOHCTAHTBI
KUCJIOTHOCTA COOPSDKEHHBIX KHCIOT g psga  1,3- u  1,4-guankun-o-
MMUHOTETPA30JIOB; pa3paboTaHbl ONTUMAIbHBIC IMyTH CHHTE3a KOOPIUHAIIMOHHBIX
COCIMHEHUI TIPOU3BOIHBIX ME30MOHHBIX TETPA30JIOB C MEPEXOTHBIMI METAJUIAMH,
UCCJIEIOBAaHA CTPYKTypa W TIOKa3aHa BBICOKAs KaTaJIUTHYECKas AaKTUBHOCTH
MOJIYYCHHBIX KOMITJIEKCOB B PEAKIIMSIX a3U1-aIKWHOBOTO ITUKJIOMPUCOCTUHCHUS.



PODEPAT

JpiruiomHas mpana: 56 c., 37 man., 10 Tab., 78 kpbIHiI,.

Kawuaseia caoBsl: ME3AIOHHbISI 3JIVUSHHI, 1,3-AbIAJIKII-5-
IMIHATOTPA3OJIbI, N-ABIBAMEIIIYAHBIA TOTPA3O0JIbI, KICJIOTHA-
ACHOVHBISI VJIACLIBACL, KAAPIBIHALIBIMHBIS 3JIYUDHHI HA
ACHOBE TDTPA3OJIA, KATAJITBIYHBISA VIIACIIBACII,  A3IJ-
AJIKIHABAE IBbIKJIAJAJIYUOHHE.

AO'ekThl nacaenaBaHus. 1,3-1p1-mpom-0yThlI-5-IMIHATITPA30J, 1-MeThLI-
3-mpom-0yThLUI-5-IMIHATATPA301, 3-meTbUI-1-mpam-0yThLI-5-1MIHATATPA30,
1,3-neiMeThuI-5-imiHaTaTpason, 1,2-ap1-(1,3-ae1-mpom-0yThul-5-iMiHATITpA3AILN)-
3TaH, 1,4-nb1-mpom-0yThII-5-1MIHATITPA3O, 1-meTbL1-4-mp3m-0yThUI-5-
IMIHATATPa30J1, 1,4-1BIMETHUI-5-1MIHATATPAZOII; 1,3-ab1-mpam-0yThLI-5-
(OeHzainimMiHa)-TATPA30M; KaapJbIHAIBIMHBIA 3JIy4dHHI Men3i 3 1,3-nmel-mpom-
OyThLI-5-(0eH3allliMiHA)-TATPa30JIaM, 1-mpam-0yThLI-5-(0eH3ainimina)-
TATPA30JIaM 1 XJI0paM y AKaclll Jiranjaay.

IIpagmer facjeqaBaHHA:  PIAKIBIMHAS ~ 3/I0JIbHACIL  ME3a10HHBIX
1,3-ApIsIKII-5-IMIHATATpa301ay 1 1X BBITBOPHBIX, CTPYKTypa 1 KaTaIITHIYHbBIA
ynaciiBacil KOMIUIEKCHBIX 3JyUSHHAY MeEJ31, aTphIMaHbIX 3 BBIKAPHICTAHHEM
ME3al0HHBIX 5-IMIHATATpa30Iay y AKaCIIl Jiranaay.

MbTa nacjefaBaHHsl: CIHTA3, JaciielaBaHHE CTPYKTYPHl 1 KaTadiThIYHBIX
yJIacIiBaCITy KOMIUIEKCHBIX 3IyUSHHSY MeJ31, aTpbIMaHbIX 3 BBIKAPHICTAHHEM
ME3al0HHBIX 5-IMIHATATpa301ay y AKaCIl Jiranjaay.

MeTtajabl AacjieaBaHHsl: I CIHTI3Y JIiraHaay i KoMIieKcay IpbIMSHSITICS
METaJpl apraHiyHara CiHTA3y; JJIS YCTaHAyJIeHHS CTPYKTYphl 1 YiaciiBacuein
3MyUdSHHAY  paHTreHactpyktypubl  anamiz  (PCA), I'X-MC, VY®-6aunas
criekTpackamisi, PH-MeTpeluHae ThHITpaBaHHE; JaciieJlaBaHHE KaTaliThIYHBIX
ynaciiiBacIiell mpaBoji3ijacss Ha MaIdJIbHBIX PIAKIBIAX; IS pa3fiky razadasHai
acHoyHacii i Bemiusiab pK(BH') yxbiBamicss meTamsl T0pbli  (QyHKIBISHATY
IIYBUTHHACIT 3 BRIKapbIcTaHHEM IparpamHara maketa GAUSSIAN.

ATpbIMaHbIfA BbIHIKI i iX HaBi3HA: yCTaHOYNEHBl KAHCTAHTHI KiCJIOTHACLI
CHaJlyyaHblX KicioT jansg mopary 1,3- 1 1,4-gpiiakii-5-iMiHTITpazonay;
pacmpamaBaHbl aNTHIMAIBHBIS [UISIXI CIHTA3Y KaapbIHAIBIMHBIX 3ITyUYSHHSIY
BBITBOPHBIX ME3alOHHBIX TATpa30Jiay 3 TepaxoAHbIMI MeTajami; JacjeaaBaHa
CTPYKTypa 1 T[IaKa3aHa BbBICOKAas KaTaIITBIYHAS AaKThIYHACIh AaTPhIMAHBIX
KOMITJIEKCAY y PAAKIIBISAX a3i/-aKiHaBara IbIKJIa aTyIdHHS.



ANNOTATION

Graduate work: 56 p., 37 ill., 10 tab., 78 sources.

Key words: MESOIONIC  COMPOUNDS,  1,3-DIALKYL-5-
IMINOTETRAZOLES, N-DISUBSTITUTED TETRAZOLES, ACID-BASE
PROPERTIES, TETRAZOLE-BASED COORDINATION COMPOUNDS,
CATALYTIC PROPERTIES, AZIDE-ALKYNE CYCLOADDITION.

Objects of research: 1,3-di-tert-butyl-5-iminotetrazole, 1-methyl-3-tert-
butyl-5-iminotetrazole, 3-methyl-1-tert-butyl-5-iminotetrazole, 1,3-dimethyl-5-
iminotetrazole,  1,2-di-(1,3-di-tert-butyl-5-iminotetrazolyl)-ethane,  1,4-di-tert-
butyl-5-iminotetrazole, 1-methyl-4-tert-butyl-5-iminotetrazole, 1,4-dimethyl-5-
iminotetrazole; 1,3-di-tert-butyl-5-(benzoylimino)-tetrazole; copper coordination
compounds with 1,3-di-tert-butyl-5-(benzoylimino)-tetrazole, 1-tert-butyl-5-
(benzoylimino)-tetrazole and chlorine as ligands.

Subject of research: reactivity of mesoionic 1,3-dialkyl-5-iminotetrazoles
and their derivatives, structure and catalytic properties of copper complex
compounds obtained using mesoionic 5-iminotetrazoles as ligands.

Purpose of the research: synthesis, study of the structure and catalytic
properties of copper complex compounds obtained using mesoionic
5-iminotetrazoles as ligands.

Research methods: methods of organic synthesis were used for the
synthesis of ligands and complexes; single crystal X-ray analysis, GC-MS, UV/Vis
spectroscopy and pH-metric titration were used to establish the structure and
properties of compounds; the investigation of catalytic properties was carried out
on model reactions; density functional theory methods with using the GAUSSIAN
software package were used to calculate gas-phase basicity and pK(BH™) values.

The obtained results and their novelty: the acidity constants of conjugate
acids for a number of 1,3- and 1,4-dialkyl-5-iminotetrazoles were established;
optimal ways for the synthesis of coordination compounds of mesoionic tetrazoles
derivatives with transition metals have been developed; the structure was
investigated and the high catalytic activity of the obtained complexes in azide-
alkyne cycloaddition reactions was demonstrated.



