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OQiniAHOro onoHeHTa Ha AUCEpPTaLiiHy po6oTy
Animenka Bikropa Muxonaiiosuya “Iusepciiinuii Tpancdazauii kaTais
peakuii dpocdopunxnopunie 3 peHoTaMH Ta CTPYKTYpa pearenTis”,
NoJaHy 10 3aXHCTY Ha 3/100yTTsA HAYKOBOIO CTYIEHS KaHAMIaTa XiMiYHHX HayK 33
crnenianeHicTio 02.00.04 — diznyna ximis

*

Hazea Oucepmauiiinol pobomu — BinnoBinae CyTHOCTI BHKOHAHOIO
AOCIIZKEHHSA, € iHOPMATHBHOIO i JAKOHIYHO COPMYIIHOBAHOIO B MEXAX BHUMOTL
3a KiNbKicTHO CiiB.

Axmyansricms memu oucepmayiiinoi pobomu

Tpancdasuuii kaTani3 ABIAETHCH BiHOCHO HOBHM IIEPCIIEKTUBHHM METOLOM
opraHiyHoi CHHTeTHYHOI XiMmil. BiH mnpuHUMTOBO BUpisHZETBCA CIOCOGOM
MPOBEJEHHs XiMIYHOIO IpOIECY, a caMe — DPO3NOALTEHHAM PEeaKTAHTIB MiX
hasaMu 3 BHKODHCTAaHHAM KATai3aTOpiB  MixazHOro IEepeHocy, AKi
3a6e30eUyIOTh KOHTAKT MiX peareHTaMu B OaHiit 3 $a3, a6o Ha moBepxHi po3aiay
¢as. Lle nossonse yHukHyTH nepebiry 6arathox HeGaxkaHMX NoGiuHMX peakuiii,
‘OTPUMATH MOTYXHi BaXKeNi YNPaBIiHHA IOBUAKICTIO, CENEKTHBHICTIO I
edeKTHBHICTIO npoueciB. B Toil xke uac, MexaHi3MM i KiHeTHUHI Momeni Takux
MPOLIECIB CYTTEBO YCKNANHIOIOTECS, 60 MAlOTh BPaXOBYBATH DIBHOBArM PO3IOZiMY
peareHTiB, NpPOIYKTiB, Karamisaropa i iX pisumx dopM Mk dasamu. Ix
KOHICHTPaLii 3MiHIOIOTECA 110 X0y IIPOLECY, 10 06TIDKYE aHATI3 | OMHC KiHEeTHKH
B paMKaxX KBasicTaujoHapHMX HabimxeHb. CaMe 3 Ii€l MPHYHHH, CHCTEMHMX
ROCTi/PKeHb 3a Ui€l0 MpobreMaTHKo TpaHC(pasHOTO KaTanisy € o6Mab. Kpim
TOro, IepeBakHa OiNbINCT ONMMCAHWX INPOLECiB Yy /ABOGA3HHX CHCTEMax
pinuHa/pifuHa BUBYeHi JUIM peaxuiii, o mepeGiraroTh B Opramiumi dbasi 3a
eKCTPaKIiHHAM MeXaHi3MOoM. 3HaYHO MEHILE JOCHi/KEHO iHTephasHuil MeXaHi3M
1 Maie He NOCHi/KEHO TaK 3BaHWM iHBepcilnmii TpaHchasHuil katanis, T06To B
CHCTeMaX pimMHa/pinMHa 3 mepebiroM uimLOBOI peakuil y Bommiit dasi. Tax,
nowrykosui cepeep “Google Academia” Mmoo KiIEKOCTI aHITIOMOBHHX HayKOBHX
myGnikanii 3 TpaHcdasHoro Karamisy 6e3 BpaxyBaHHS LMTYBAaHb BHAAC HACTYIHi
PesynbTaTH. 3araibHa KilbKiCTh 33 KIOYOBHM CIOBOCIIOTyYeHHsM - phase transfer
catalysis — 1.610.000, na Touny Bianosiamicts “phase transfer catalysis” — 27900.
3a inverse phase transfer catalysis — 630.000 Ta “inverse phase transfer catalysis” -
245, Bigmosiano.

3 omimy Ha cKasaHe, nucepraniitna poGora Amimenka Bikropa
MuxonaiioBuua € aKTyaibpHHUM HayKOBUM JOCHIIDKEHHAM, 3 YiTKUMH O3HAKaMHK
NPakTUYHO 3HAYymOCTI B mnadi pPO3POOKM HOBMX IMiOXONiB A0 CHHTe3y
opradigHux Qocdaris. OcTaHHI MaiOTh MMPOKHH CIEKTp 3aCTOCYBaHb: Bif
CHHTE3y JIKapChKUX CIOMyK Ao miactudikatopis Ta amTumipenis. Onuak,
MPOMHCJIOBI METOAM X OZEPXAHHA € eHEeProBUTPATHUMH i He BIMCYIOTBCS B MOJIe
«3e1eHO1» XiMii, 60 MOTPeGyIOTh BUKOPHCTAHHS TOKCHYHHX PO3YMHHMKIB, OaHAM
i3 MOXKJIMBHX IUISX{B BHpIIUEHb LMX 33/1a4 € BUKOPHCTAHHA METOIy iHBepcCiitHOro
TpaHC(A3HOro KaTalisy. BiH [03Bos€ NPOBOAMTH IiNBOBY peakuio y BOAHIH



¢pa3i, BHKOPHCTOBYBAaTH IpocTe 00JaJHAHHS, IIPOBOAUTH IPOHEC 3a KiMHATHOL
TeMIEpaTypH Ta JIerKO BiOKpeMIIOBaTH KIHUEBHMH IIpoAykT. Y pobori
Animienka B.M. npoaeMoHCTpoBaHO e(GeKTHBHICTh BUKOPUCTAHHA IOXiTHHX
nipuavH N-okcuAy $K KaTalizaTopiB iHBepCIHHHUX TpaHCGa3HHUX peakiiii
dochopumopanns  ¢eHonAT ioHIB B JABOQA3HiIM CHCTeMi BOJA-OPraHiYHHH
PO3YMHHAK. E(QeKTHBHICTE Takoro migxoxy oOyMOBI€Ha YTBOPEHHIM B
opraniuHiii ¢a3i BHCOKOpeaKUiHHO3NATHUX MPOMDKHHX MPHAMHIEBUX CONel, 110
TPaHCIIOPTYIOTH hochOpUIBHY IPYIy Y BoAHY a3y, y AKiid BinOGyBaeTbcsa peakuis
dochopumoBanns. [uBepcifinmit Tpancdasuuit karanis, 6e3 cyMHiBy, Ma€ TyT
OYEBUAHY NEPCIEKTHUBY I OTPHMaHHS pi3HOMaHITHHUX OpraHivHUX ¢docdartib.
Hucepraniiina pofora MNoB'A3aHAa 3 TEMAaTHYHMMH IUIAHAMH HAYKOBO-
AocnigHux pobit IHCTUTYTY (isuko-opraHiyHoi Ximii i Byrneximii iM. JLM.
JlurBuHenka HAH Vkpainu 3a temamu: "[uBepcifinii  rTpancdaszauil  karanis
HYKIeoQiNTbHUX peakliil rajnoiganriapugiB opraHidvHHX KucaoT" (Ne nep:kaBHOI
peectpamii 0109U008218); "BynoBa Ta peakiliiiHa 3ZaTHICTH a3aKpayHBMICHUX
HyKJeodiiB B peakmisx amuiasHoro nepesnocy” (Ne nepskaBHOI peectpauii

- 0199U001788); "ImBepciiimili TpancdasHud kaTanmis peakuil KOHZeHcaLil

6idynkuionansHUX XnopaHriapugiB i ¢enoniB" (Ne nepkaBHOi peecTpauii
01140003224).

Hayxoea nosusna pobomu i docmogipnicme it pe3yiomamis

ABTOpPOM TIPOBEJEHO CHCTEMAaTH4He MAOCHI/UKEHHS MeXaHi3My 1 KiHeTHKH
iHBepcifiHoro TpaHcda3HOKaTaNiTHYHOrO mpolecy (ochoprumoBaHHs ¢GeHOJIB Y
nBox(asHiii cucTeMi piguHa/piguHa. 3anponmoHOBaHa HOTo KiHETHYHA MOAETh
(puc.3.8). BukonaHo i1 MOBHHMI KiIHETHYHHI aHANI3 Yy paMKax KBa3iCTalliOHAPHOTO
HabmmxenHs boxenmreiina. BusueHo pan mipuauH N-OKCHAIB AK KaTali3aTopiB
Mix(a3HOro IepeHocy B LHUX peakuifsx. JosegeHa X BHCOKa aKTHBHICTH 1
ceneKTuBHICTh (nuB. Tabm.3.3). B pamkax Teopii dynkuionany ryctunu (DFT)
NpOBeACHO KBAaHTOBO-XIMiYHEe CKaHyBaHHA IIOBEPXHI MOTEHLiaNbHOI eHepril
YTBOPEHHA 1HTEpMEAiaTa eleMeHTapHOl peakiii xaopaudenindocdary mipuau N-
OKCHJIOM SIK KJIIOYOBOI cTahii nporecy. OTpuMaHi [aHi MOXYTh OYTH BUKOPHUCTaHI
JUISL TIOTTIMOIIEHHS i PO3BUTKY TEOPETHKO-CKIEPHMEHTANBHOTO IIATPYHTA METOLY
ITK.
B pobori Brepine:

CHHTE30BAHO XJIOpPHJ, IEpXJopaT Ta 're*rpad)eHmGopaT N-(nudenoxcu-
tbocqroPHn)oxcn -4- TUMEeTHIaMiHOT PHIUHIIO i eKCIIEpUMEHTANBHO
HiATBEpIKeHO iX 6ya0BY;

BUMIPSHO KOHCTaHTH LIBUIKOCTI peakmil xiopaudeHingocoaty 3 mipuaux
N-okcuaamu B JHXJIOPMETaHi;

NpPOBEACHO JeTaNbHUI aHATI3 BIUIHBY Pi3HHX YHHHHKIB Ha mepedir peakitii
¢dochopHIIOBaHEA 33 Y4acTH) N-OKCHAIB MIpHAMHY K KaTAli3aTopiB B
yMoOBax iHBepciliHoro TtpaHcdaszHoro karajmizy y naBoxdasHilt cucremi
HzO/CHzClz;

NPOaHAII30BAHO 3AIEXKHICTh peakiuiiinol 3aatHocT] xnopaudeningocdaty B
peakuii 3 mipuauH N-okcuzaMu Bix ix koHdopmanii Ta KoHGpoOpMawUii
apunnugenindocdaris Ha X CIEKTPabHI XapaKTEPHCTHKH.
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HocToBipHiCTE pe3ynrTaTiB poGoTH 3abe3meteHa BHKOPHCTAHHAM CYYacHHX
metoziB [4- ta IMP- cnexrpockomnii. KBaHTOBO-XiMi4HHX pO3paxyHKiB B paMKax
Teopii QYHLIOHaNy TYCTHHH 3 NOPIBHAIBHMM aH&II30M BHKOPHCTAHHS
dyuxuionanip B3LYP ta PBEO i worupHamusteox 6asmcHMX HaGopi Bim 6-
31G(d) mo 6-311G(3df3pd) B pospaxyrkax I9 cnekrpis Ta def2-TZVPD B
noGy0Bi MOBepXHi HoTeHUianbHOI eHeprii peakuii. ChopMmynsoBaHi y po6oTi
MONOXEHHsS T4 NPUHIMIOBI BHCHOBKH MAlOTh JOCTATHE EKCICPHMEHTAIbHE i
TEOpEeTUYHE O0IPYHTYBaHHS.

Ilpakmuune 3snauenna pesynovmamis potomu:

- 3ampomoHOBaHO METOJ OTPHMAHHS OpraHiuHux ¢Qocoaris, moO A03BONAE
NPOBOAMTH CHHTE3 B M’KMX YMOBaX Ta 3 BHCOKHM BHXOJIOM KiHIEBOTO
HPOIYKTY.

OnTrMmizoBaHo yMOBH IPOBeAEHHA peakuii GochopumoBanus B JBoda3Hii
CHCTEMi BOJA/IUXJIOPMETaH 3 BHKOPHCTAHHAM IipuzuH N-OKCHAIB K
KaTallizaTopiB Mix¢a3Horo epeHocy.

- OrpumaHi KopeiUiliHi CHIBBITHOIISHHY, INO JO3BOJISIOTH MOIEIIOBATH

SMP crniextpu opraHiuHEX (ocdaris.

Marepianu aucepranii ZOCTaTHHO MOBHO MPEACTABIECHO B 5 ¢TaTTAX ((haxosi
HayKOBI XypHaIH) Ta 6 Te3aX JONOBifeit Ha HAYKOBHUX KOH(EPEHIiAX.

3azanoni dani npo cmpykmypy oucepmauiiinoi po6omu ma idenmuynicnio
3micmy asmopedepamy i 0CHOBHUX NOSIONCEHYb OUCEPMAIT

Hucepraniiina pobora B.M. AHimeHka BuknageHa Ha 143 cropiHkax
dbopmaty A4, micTuTs 62 pucyHka Ta 20 Tabnuus. BoHa cknanaeTscs i3 BCTymy,
TPBOX PO3Ji/iB, BUCHOBKIB Ta CIIACKY BHKOPHCTAHHX JIiTEpaTypHUX Jkepen i3 162
HalMEHYBaHb.

Y ecmyni aBTOPOM BHKIANEHO aKTYalbHICTE poboTH, ii OCHOBHI 3amaui,
HayKoBa HOBH3Ha Ta NpaKTHYHE 3HAYCHHJ, HaBeAeHO OO’€KT Ta mpeaMeT
JOCHIZDKEHHS, 3B’A30K i3 HAYKOBMMH TeMaMH, OCOOHCTHIl BHECOK 3n00yBaya,
nonana ingopmailis npo Haykosi myGnikauii Ta anpo6aiiro poboTH.

Ilepwuii po3din MicTMTH OISR JliTepaTypW, y SKOMY BHCBIiTIEHO
3aCTOCYBaHHS METONY IHBepcidHOro TpaHchasHOTo KaTamisy mjs 3AiHCHEHHS
pi3HOMARITHMX OpraHiYHMX peakuiif. HaBeneHo Takox faHi MIOKO, LUIAXIB
CHHTe3y OpraHi4Hux ¢ocaTis Ta CTPyKTYpH 1HX cnoayk. Kpim Toro, miteparypsi
AaHi BHKODMCTOBYIOTBCH aBTOPOM B HACTYIHMX PO3ALIAX MiJ 4ac OGrOBOPEHHA
OTPUMAaHHX E€KCIIepHMEHTANBHHUX Pe3yIILTaTIB,

Y opyzomy po3dini onvcaHo MeTOAM CHHTe3y i OYKMCTKH peareHTiB,
MArOTOBKH DO3YMHHHKIB, BHKOpHCTaHHS MeromiB IU- Ta SIMP-crexTpockorii,
METOJUKY BHMIDIOBAHHA KOHCTAHT IIBHAKOCTEH Ta NPOBENEHHA KBAaHTOBO-
XIMIYHHX pO3paxyHKIB.

Y mpembomy po30ini BUKNANEHO pe3yJbTaTH HOCTI/DKEHHS KiHETHKH
peakuii xnopaupeninpochary 3 4-HiTpodeHoNmsTOM B nBOdAsHIN cHcTeMi
BOJ@/ AMXJIOPMETAH 3 IOAABAHHAM AK KaTani3aTopiB moxinuux mipuaus N-okcuay.
PosrmanyTo Brnus Gy0Bu KaTanisaTopa Ha nepeGir npouecy GochopHIOBaHHS.
Omucano  cuate3  coneft  N-(audenoxcudochopmn)okcu-4-qumeTrHaaMiHO-
MPUAMHIIO Ta MiITBEpmKeHO iX OynoBy. Po3rsAHYTO pe3yIbTaTH BHBYEHHS
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dochopumosanns  4-Hirpodenonary  xnopaubeningpocharom  MeTomoM
iHBepCifiHOro TpaHCc(hasHOro KaTamily, 3alpONOHOBAHO CXeMy I€l peaxuii. 3a
momomororo  IY, JIMP. cnextpockomil Ta KBaHTOBO-XIMiYHMX pO3paxyHKiB
AOCIIKEHO CTPYKTYPY PEareHTiB.

Bcei po3pinu auceprauiitHoi poSoTH BUKIageHi B JIOTiYHIN HOCILIOBHOCTI i
OpraHiyHo NoB’s3aHi Mix coforo.

3ayeasicenna 0o oucepmayiiinoi pobomu

1.Y niTepaTypHOMy OIVIAAl 3HAYHY yBary NpHALIEHO roModasHHM MeToam
CHHTe3y OpraHiuHux docdaris. B Tolf e wac, NpakTHYHO HeMae KPHTHYHOIO
@HAN3y 3 KIHETHKM TpaHC(a3HOKATAMTHYHMX peakuii i Maibke BigcyTHi
BiJOMOCTi IIO10 KBAHTOBO-XIMIYHUX PO3PaXYHKIB.

2. Y poboTi 3alponoHOBaHO PO3WIMpeHY KiHeTwyHy mopens ITK peaxuii
$ocopumosanns 4-Hitpodenomar iony xnopaudenindocharom (puc. 3.8, c.63)1i
BHKOHAHO Ii aHali3 B paMKax KBa3iCTalliOHapHOTO HaGmmKeHHs BopeHmTeiHa.
Ockiflbky KiHUEBMH BUpa3s [UIA LIBUAKOCTI IPOLECY BUABMBCS MAJIONPHAATHAM
Ans MPaKTHYHOTO BHKOPHCTAHHS, ABTOP NMPOBIB CIPOINEHHA LUUISXOM HEXTYBAHHA
OKPEeMUMH HOro 4neHamH, ToOTO, GakTHYHO, BHOAIMB 3 HABEACHO! KiHETHYHO!
Mozeni OKkpeMi enemeHTapHi peakuii. Llikaso 6yno 6u noGaumt, wo B Hil
SAIMIIKIOCH Y KiIHLIEBOMY BapiaHTi.

3. PiBusanns 3.29a Ta 3.296 omMCyIoTh MOYATKOBY CTafilo peakiii, Koiu
KOHIeHTpani€o Tetpadeninmnipodocthary MoxHa 3HexTyBatu. He sicHo, oanak, 3a
SKUMH KPHTEPisIMH BU3HAUABCA L€ OYATKOBHIL eTall.

4. B xinetmunux po6orax 3 TpaHC(asHOro KaTamisy, K IPABHIO, BaKKO
OTPHEMATH II€PEKOHIIUB] JOKa3H Ha PO3MEXyBaHHA eKCTPaKUiiHOrO i iHTephasHoro
MexaHismiB. He Bce, Ha Mili oz, y oMy HanpsMKy BAATOCA 3pOGUTH i aBTOpY
JIaHOTO JOCIIKESHHA.

5. I  cmextpm wacTMHHM  CHHTe3oBaHMX  apuiniHbeHindocdaris
3apeecTpoBaHO B Tabnerni KBr, a inmmx MeroxoM pixkoi mnisku. KopekTHicTs ix
CIBCTABJIEHHA HE OYEBH/HA i MOTpebye JOIATKOBYX NIOSCHEHb.

6. IlpH npoBefieHHi KBaHTOBO-XIMIYHMX PO3PaXyHKIB i30TPONHMX AAEPHHX
CKpaHyBaHb He GyJIO apryMeHTOBaHO BHUOID Ha KOPHCTH KOHTHHYAIbHOI MOZEI
cepenosumia PCM Ta atomMumx pagiyciB 3 Tononoriuroi Momeni UAHF Ta
NPOJICMOHCTPOBAHO BIUIMB HASBHOCTI MOJIEKYJIH PO3YMHHAKA B ABHOMY BUITISAIL.

7. Duceprauis i aBropedepaT B uioMy xobpe HanoMCaHi | BHYMTaHI
aBTOPOM, aJI¢ MAalOTECH, 3BUYANHO, MeBHI HeToyHocTi. Tak, y mignucax puc. 3.1 i
3.2 3a3Ha4eHo, 1[0 Ha HUX [IPEICTABICHO «3pocTaHHsA KOHLUEHTpAL( ... BiJ Yacy».
B kiHetumi — Le mpocTo KiHeTH4Hi KpusBi. IMinpo3nin 3.2.1.2 HasuBaeThcA
«BuBueHHs BIIMBY ¢yHKnioHamy Ta G6asMcHOro HaGopy Ha  TOMHICTB
PO3paxyHKy...». SICHO, W0 #AEThCA HE TPO BIUIKB, & TIPO 3ANEXKHICTh Pe3yNbTaTIB
po3paxyHkiB Bin THIy obpaHoro ¢yHkuionary. CoBa «peaxmiii B3aemoii» y
KOHTEKCTi MepuIoro pedeHHs migposainy 3.2 (c. 73) € omue i Tex. ¥ BHCHOBKY 7
YHMTa€EMO «3HaljieHO CTiliki KoHQpopMepH...» Tounime, MabyTh, BCTAHOBIEHO
CTPYKTYpPy KOH(GOpPMEPIB.

HaBezieni 3ayBaxeHHs He HOCATH NPHHUMIIOBOTO XapaKTepy, HE 3a4iNaroTh
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OCHOBHHX ITOJIOXEHb AUCepTaliiiHol po0OTH, HE 3HHXKYIOTH il 3arajJsHoi BHCOKOI
MO3UTHBHO] OLiHKH. BOHH €, ckopille, nobakaHHAMH aBTOPY Ha NOAANBLIY IUIAHY
pobory. '
3azanonuii Bucrosox

B uingmy, aucepraunifina poGota AHimeHka Bikropa Mukonaiiosnua
“IaBepciiinnil TpaHcdasHuil Katani3z peakuii dochopunxnopuais 3 ¢peHonaMu Ta
CTPYKTypa peareHTiB” BUKOHaHA Ha BACOKOMY HayKOBOMY PiBHi i Ma€ 3aBepIueHHA
xapaktep. B Hilf oTpuMaHO HOBI B&XKIHBI eKCIIEpUMEHTAIBHI pe3yJIbTaTH 3
KIHETHKH peakuiid ¢ochopumoBanns ¢eHOIiB B yMoBax IiHBepciifHOro
TpaHcGha3sHOTO KaTalilsy Ta B3aEMO3B’SA3KYy CTpyKTypH ¢ocdatie 3 ix
CHEKTPAIBHUMH XapakTEpHCTHKaMU. ABTOp Ioka3zaB cebe JOCBiMYEHUM Ta
KBaJliQikoBaHUM ZOCHiOHAKOM. OCHOBHI HAYKOBi pe3yibTaTH poOOTH MMOBHOK
Miporwo onybnikoBaHi y ¢axoBUX XKypHalaX i [JOMOBIJamucd Ha HAYKOBHX
koH(epeHuigx. Apropedepar auceprauii afeKBaTHO Ta 3 AOCTATHHOIO ITOBHOTOIO
BifoOpaxae 11 3micT,

3a aKTyaJbHICTIO T€eMH, DiBHEM BUKOHAHHS, HAYKOBOIO HOBH3HOIO OJIEPIKaHMX
pe3yJbTaTiB i JOCTOBIPHICTIO BHCHOBKIB, & TakK0X IIPAKTHYHOK IiHHICTIO
Inucepranis Bignosizae BumMoram mm. 9, 11 ta 12 «Jlopaaxky HpUCYIKEHHS
HAayKOBHX CTyNEHIB 1 INpPHCBOEHHS BYEHOrO 3BaHHA CTapIIOr0 HayKOBOTO
cniBpobiTHHKa», 3aTBepeHoro rmocraHoBow KaGinery Misicrpie Ykpainu Bizx
24.07.2013 p., Ne 567, a 11 aBTOp, AHileHKO BikTop MUuKonaioBuy, 3aciyroBye
Ha [PUCYKEHHS HAYKOBOTO CTYIEHs KAHAMAATA XiMIYHMX HAYK 34 CHEIialbHICTIO
02.00.04. — dizuyHa ximis.
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