SAKINOYEHUE JINMCCEPTALIMOHHOI'O COBETA 24.1.086.01, CO3JJAHHOI'O HA BA3E
OEJEPAJIBHOI'O I'OCYJIAPCTBEHHOI'O BIOJDKETHOI'O YUPEXJIEHWMA HAYKH
WUHCTUTYT HEOPTAHUYECKOM XUMUU UM. A.B. HUKOJIAEBA CUBUPCKOI'O
OTJIEJIEHMS POCCUMCKOM AKAJJTEMMU HAYK, MUHOBPHAYKU POCCHH, T10
JMCCEPTALIMU IIEXOBIIOBA HUKUTHI AJIEKCAH/IPOBUYA HA COUCKAHUE
YYEHOM CTEIEHU KAHJIUJIATA HAVK

aTTeCTallMOHHOE JICIIO No

peterue quccepranonHoro coreta ot 18 centsiopst 2024 royma No 15

O npucyxaenun IllexoBuoBy Hukure AnekcanapoBudy, rpaxaanuny Poccuiickoii
Oesiepanyy, y4eHOU CTENIEHHU KaHuaaTa XMMUYECKUX HayK.

Juccepranust «DortornepeHoc MpOTOHA M MEXaHW3Mbl JIIOMHHECLEHIMH B KOMILIEKCAX
nuska(ll) ¢ urangammu Ha OCHOBE NMUPUMUJIMHA U UMM/IA30J1a: TEOPETUYECKOE MCCIIEIOBAHUE 110
crierraiabaoct 1.4.4. Gusnueckas xumus npunsata k 3amute 19.06.2024 r. (mpotokos 3acenanus
Ne 12) nuccepramumonnbiM  coBetom  24.1.086.01, co3ganHbiM  Ha 0Oaze ®PenepaibHOrO
roCy/JIapCTBEHHOT0  OIOJDKETHOrO  yupexaeHuss Hayku MHCTHTYT HEOPraHu4eckod XuMuu
uM. A.B. HukonaeBa Cubupckoro otaenenust Poccmiickoir axanemun Hayk (MHX CO PAH),
MunobGpuayku Poccuun, 630090, r. HoBocubupck, mnp. Akagemuka JlaBpentneBa, 1. 3,
JEHCTBYIOIIEro Ha OCHOBaHMHM nprukaza MunoOpuayku PD ot 11.04.2012 r. Ne 105/uk.

Couckarenpb IllexoBinoB Hukura Asiekcanaposuy, 28 ampens 1998 rona poxaenus, B 2021
rogy oxoHumsn @DejepalibHOE TrOCYAapCTBEHHOE aABTOHOMHOE 00pa30BaTEIbHOE YYPEKIACHHE
BeIcIIero oopaszoBanus «HoBocHOMpCKUN HAIMOHAIBLHBIA MCCIEI0BATEIBLCKUNA IOCY1apPCTBEHHbIH
yHuBepcuter» 1o crnenuanbHoctn 04.05.01 «DynmamentansHas U npukiaanas xumusy. C asrycra
2021 r. mo wmacrosuiee Bpemsi IllexoBmoB Hukura AjekcanjapoBud oO0ydaercs B OUYHOM
acnupantype MHX CO PAH; ¢ centsiops 2021 r. no Hacrosiee BpeMs paboTaeT mulaJiuM
HAY4YHBIM COTPYJIHUKOM B JlaGoparopuu MeTal-OpraHMuecKux KOOPJIMHAIIMOHHBIX ITOJIMMEPOB
MHX CO PAH, MunoGpunayku P®.

Juccepranus BemoaHena B JlaGoparopum MeTaI-OpraHHYeCKHX KOOPIMHAIIMOHHBIX
nonumepos MHX CO PAH, Muno6pHayku P®.

Hay4Hblid pyKoBOMTEb — JOKTOP XUMHUeckuX Hayk bymyes Mapk bopucosuu, Benyimmi
HayuHbIl coTpyaHuk JlaGoparopuu MeTauI-OpraHMvyecKuX KOOPJAMHALMOHHBIX IOJIMMEPOB
MHX CO PAH.

OdunmaabHbIe ONIMOHEHTBI:

IlleaxoBunkoB Baaguvup BiragumMupoBud, JOKTOp XUMUYECKUX HAYK, CTAPIIUI HAYYHbIH
corpyaauk, depepanbHoe rocyaapcTBeHHOE OI0/DKeTHOE YyupexaeHue Hayku HopocuOupckuii
MHCTUTYT opranudeckoir xumuu um. H.H. BopoximoBa Cubupckoro otzaenenusi Poccuitckoi
aKaJieMuu Hayk, 3aBejytomuid JlabopaTopueil opraHMuecKux CBETOYYBCTBUTEIIbHBIX MATEPHAJIOB;

YaiikoBekas Ouabra HukosaeBHa, JIOKTOp (U3MKO-MaTEMATHYECKUX HAyK, JIOICHT,

®enepanbHOE  TOCYJIApCTBEHHOE  AaBTOHOMHOE  00pa3oBaTebHOEC  YUYPEKIACHHE  BBICIIEIO
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obpazoBanust «Harmonanpabiii ucciienoBarenbekuii ToMckuit rocynapcTBeHHBIH YHHBEPCUTETY,
npodeccop Kadeaper onTuku 1 crieKTpoCKONHH
JIaJIV TOJIOKUTEIbHbIE OT3bIBbI HA TUCCEPTALIMIO.

Beoywas opeanusayus @DenepaiibHOE TOCYJAAPCTBEHHOE OIOJDKETHOE YUPEKJICHHUE HAYKH
WHcTtuTyT XuMuM TBepAoro tena u MexaHoxumun Cudbupckoro ornenenus Poccuiickoit akajemun
Hayk, I. HoBocuOupcKk, B cBOEM MOJIOKHTEIbHOM OT3bIBE, IIOJIHUCAHHOM JIMPEKTOPOM UHCTHTYTA,
JOKTOPOM ~XMMHYECKHX HaykK, uieHoM-koppecronaeaTtom PAH HemyapeiMm  Asexcanapom
[lerpoBuyeM, MOArOTOBICHHOM JOKTOPOM XHMHUYECKHX HAyK, IJIABHBIM HAY4YHBIM COTPYIAHHKOM,
PYKOBOJMTENEM TpYIIbl  TEOPETHMYECKOM W  BBIUMCIMUTEIBHON XMMHMHM  TBEPAOrO  Teja
3unsbepbeprom Uropem JleonumoBuueM, ykaszaia, 4ro auccepranmonHas pabora Illexosrosa
Huxuter Anexcaniposuya «@oTonepeHoc NpoToHa ¥ MEXaHU3MbI JIOMUHECIICHIIMU B KOMILIEKCAaX
nuHka(ll) ¢ nurangamu Ha OCHOBE MUPUMHUIMHA M UMHUA30J1a: TEOPETHUECKOE HCCIIE0OBAHUE)
SBJIIETCS 3aKOHYCHHBIM HAYYHBIM HMCCJICJIOBAHHEM U HMEET BAXKHOE HAYYHOE M IIPAKTHYECKOE
3nayenue. OCHOBHBIE pe3yJbTaThl PadOTHI MPEJACTaBICHBl B 6 MyOJMKALMAX B MEXKIYHAPOIHBIX
peleH3UpYeMbIX JKypHasiax, uHjekcupyembix B Web of Science u Scopus. Beicokuii ypoBeHb
paboTHl MOJITBEPIKJIAET TO, YTO MATH U3 ITUX CTaTeil OMmyOJIMKOBAaHBI B JKypHajax, BXOJISIIUX B
nepsbiii kBapTiwiib (Q1) mo maunbiM caiira SCImago (Inorganic Chemistry, Dalton Transactions,
ChemPlusChem). PaboTa 1oJHOCTBIO COOTBETCTBYET Macnopty cnenuanbioctu 1.4.4. Gusnueckas
xumust. [0 HOBH3HE W aKTYaJbHOCTH TOJYYCHHBIX pPE3yJIbTaTOB, @ TaKKE TEOPETHYECKOH H
MPaKTHYECKOM 3HAYMMOCTH IIPe/ICTaBIeHHAas! JIMCCePTAIMOHHAs paboTa yJ0BIETBOPSIET KPUTEPHUIM,
NpPeAbSBISIEMbIM K JIUCCEPTAllMOHHBIM paboTaM Ha COUCKAHME YYEHOH CTENeHW KaHuaara
XUMHYECKUX HAyK B COOTBETCTBMM ¢ NyHKTaMH 9-14 «llosioxkeHust 0 nOpsKe NPUCYHKIECHHS
YUCHBIX CTENIEHEH», YTBep Xk IeHHOro nocranosienuem [Ipasurensera Poccuiickoi ®Meneparun ot
24 centsiops 2013 1. Ne 842 B jeiictByromeil penakiuuu, a ee asrop, Illexosnos Hukura
ANeKcaH/IpOBHY, JOCTOMH MPHCYKJICHUS YUEHOH CTENEeHH KaHAuJaTa XUMHYECKMX HayK I10
cnenuanbHocTu 1.4.4. Ousnueckas xumus. Jloknan H.A. IllexoBiioBa 1o JuccepralioHHON padoTe
3acyIad ¥ moApoOHO 00CYXk/IeH Ha CEMUHAPE I'PYIIIBI TEOPETHYECKON U BHIYMCIIATEILHOM XUMUH
TBEPIOTO Tela C ydYacTHEM COTPYAHHMKOB Jjpyrux naboparopuii 28.06.2024 r. Pabora Obuia
eIMHOTIJIACHO T0JUIep)KaHa YIaCTHUKAMU CeMHHAapa.

Cowuckaresb umeeT 47 onybiKoBaHHbIX padoT, B ToM uncie 10 pabor 1o teme juccepraimu,
M3 HUX B PELCH3UPYEMBIX HAy4YHBIX H3JaHUsAX OmyOiauKoBaHo 6 crared. Bee xypHaibl BXOAAT B
ITepedens u3nanuii, pekomengoBanubix BAK P® s myOamkanyu pe3ysibTaToB JIMCCEPTAMOHHBIX
vCCleIOBaHMi, ¥ MHIEKCHpYIoTes Oazamu janHbix Web of Science m Scopus. OOmuii 06beM
onyOIMKOBAHHBIX 110 TeMe juccepranuu padot cocrasisier 101 crp. (12.6 neu. J1.), JIMUHbIA BKIIa)]
apropa — 9.3 meu. i. HenocrosepHbie cBejeHuss 0 paboTax, ONyOJMKOBAHHBIX aBTOPOM

JAUccepTralu, OTCYyTCTBYIOT.



Haubonee snavumore pabomoi no meme ouccepmayuu:

1. Shekhovtsov N. A., Nikolaenkova E. B., Berezin A. S., Plyusnin V. F., Vinogradova K. A.,
Naumov D. Y., Pervukhina N. V., Tikhonov A. Y., Bushuev M. B. A 1-Hydroxy-1H-imidazole
ESIPT Emitter Demonstrating anti-Kasha Fluorescence and Direct Excitation of a Tautomeric Form
/I ChemPlusChem. — 2021. — Vol. 86. — P. 1436-1441.

2. Shekhovtsov N. A., Vinogradova K. A., Vorobyova S. N., Berezin A. S., Plyusnin V. F_,
Naumov D. Yu., Pervukhina N. V., Nikolaenkova E. B., Tikhonov A. Ya., Bushuev M. B. N-
Hydroxy—N-oxide photoinduced tautomerization and excitation wavelength dependent
luminescence of ESIPT-capable zinc(Il) complexes with a rationally designed 1-hydroxy-2,4-
di(pyridin-2-yl)-1H-imidazole ESIPT-ligand // Dalton Transactions. — 2022. — Vol. 51. — P. 9818—
9835.

3. Shekhovtsov N. A., Nikolaenkova E. B., Berezin A. S., Plyusnin V. F., Vinogradova K. A.,
Naumov D. Y., Pervukhina N. V., Tikhonov A. Y., Bushuev M. B. Tuning ESIPT-coupled
luminescence by expanding m-conjugation of a proton acceptor moiety in ESIPT-capable zinc(II)
complexes with 1-hydroxy-1H-imidazolebased ligands // Dalton Transactions. —2022. — Vol. 51. —P.
15166-15188.

4. Shekhovtsov N. A., Nikolaenkova E. B., Vorobyova S. N., Plyusnin V. F., Vinogradova K.
A., Sukhikh T. S., Tikhonov A. Ya., Bushuev M. B. Luminescence of ESIPT-capable zinc(II)
complexes with a 1-hydroxy-1H-imidazole-based ligand: exploring the impact of substitution in the
proton-donating moiety // Dalton Transactions. —2023. —Vol. 52. — P. 8114-8134.

5. Shekhovtsov N. A., Bushuev M. B. Anomalous emission of an ESIPT-capable zinc(IT) complex:
An interplay of TADF, TICT and anti-Kasha behavior // Journal of Photochemistry and Photobiology
A: Chemistry. —2022. - Vol. 433. — 114195.

6. Shekhovtsov N. A., Vorob’eva S., Nikolaenkova E. B., Ryadun A. A., Krivopalov V. P.,
Gourlaouen C., Bushuev M. B. Complexes on the Base of a Proton Transfer Capable Pyrimidine
Derivative: How Protonation and Deprotonation Switch Emission Mechanisms // Inorganic
Chemistry. — 2023. — Vol. 62, No. 41. - P. 16734-16751.

Ha nuccepranmio u aBropedepar AMCCEpTallMd HOCTYIHIO MECTh OT3bIBOB. Bce OT3bIBBI
MOJOXKHUTENbHBIC, ISTh COAepkKaT 3ameyanust. OT3bIBBI TOCTYIHIIN OT:

1. bypiaoBa Anarosus CepreeBuua, K.X.H., JIOIEHTA, IVIABHOIO HAYYHOI'O COTPYAHHKA
Otnena XUMHMM  KOOPJMHALMOHHBIX  COeMHEHHH HayuHo-McCne10BaTesibcKoro HHCTUTYTa
¢uzuyeckoii u  opranuuyeckod xumuu  DeepasbHOrO  TOCYJApCTBEHHOIO  aBTOHOMHOIO
00pa3zoBaTeabHOrO yupexieHust Boiciiero oopasoBanus «lOxHbild (enepaibHbli YHUBEPCUTET).
Ot13bIB conepkuT 3amevanus: 1) «HecmoTpsi Ha TO, 4To aBropedepar opopmieH JOCTATOYHO
aKKypaTHO M TPaMOTHO, JUIsl JIYYIIEro BOCIPHSTHS, XOTEJIOCh Obl, YTOOBI aBTOp IPEICTaBUII

OCHOBHBIC (t)OTO(t)I/BI/I‘ICCKI/Ie XApPaKTCPUCTUKU UCCIICAOBAHHBIX COCJIMHEHUM B pacTBOpPE U TBEPAOM



COCTOSIHMM B BHJIE TaOJIUI] B CONIOCTABJICHUH ¢ pacueTaMu» U 2) «B aBropedepare ykazanbl METO/IbI
pacyeTroB, HO HE IIPUBEJICHBI KOHKPETHbIC BHJbI (YHKIMOHAIOB M ©0a3ucoB, a Takke HeT
000CHOBaHHUSI UX BBIOOpA».

2. Mupoynuka Aunarosusi ['puropbeBmua, .X.H., 3aBeayromero Jadoparopuei
CBETOTPaHCHOPMUPYIOMIUX  MarepualioB  DejepajibHOr0  rocyJAapcTBEHHOTO  OFO/KETHOIO
yupexaeHus Hayku Mucrutyra xumuum JlaibHEBOCTOUYHOIO oOT/ieneHus Poccuiickod akaaemMuu
Hayk. OT3bIB cojepkuT 3ameuanue: «B aBropedepare He yKazaHbl KOHKPETHBIC BH/IbI
(GYHKIMOHATIOB M OA3UCOB JIJISl PACYETOBY.

3. Meremnubl  Anaroqausi BuxropoBuYa, JIX.H., IIPOPEKTOpa MO HAYYHOH W
MCCIIEZI0BATENBCKOM JIeSITeIIbHOCTH DejiepaibHOTO roCy/1apCTBEHHOTO ABTOHOMHOTO
00pa30BaTEIBLHOIO yUupexkKAeHus Bbicuiero oOpasoBanusi «lOxHbIH (eaepaibHblii YHHBEPCUTETY.
Otr3piB cozepxutT 3ameuanusi: 1) «Jlucceprant yrBepiaer: “HeCOMHEHHBIM NPEUMYIIECTBOM
M3Y4YEHHUs] MMEHHO KOOP/JMHAMOHHBIX COCIMHEHHH SIBISICTCS TO, YTO A(PPEKTUBHOCTH HX
JIOMMHECIIEHIIMM  3a4acTyl0 B HECKOJBKO pa3 MPEBOCXOJIUT TAKOBYIO JUISL OPraHMYeCKUX
coeluHeHuM . ITO0 J0CTaTOyHO cjiaboe OOOCHOBAHME MPEUMYILECTB  KOODPIMHAIIMOHHBIX
COCJIMHEHHUH, TOCKOJIbKY CYIIECTBYET JOCTATOYHO IIPUMEPOB, JIEMOHCTPUPYIOIIMX 0OparHoe,
Hanpumep, 2-(ruapoxkcudenns)0eH3oKkca3osibl (KBaHTOBbIE BBIX0ObI (uryopecieniuu 0.8-0.98) u ux
KOMIUIEKCHl (KBaHTOBble BbIXOAbl (uyopecuenuuun — 0.1-0.2)» u 2) «llpu paccmorpenun
(iryopecueHIIMM B TBEPJIOM COCTOSIHHH JHUCCEPTAHT HE 00CYKIAET BIUSHUE IIPOLECCOB arperamuu
Ha 5(QQpeKTUBHOCTL (yopeciieHiuu. B To e Bpems, IHMPOKO H3BECTHO BIMSHHME arperaiuu,
nopoit Becbma pajukaibHoe, Ha (uyopecuennuio no mexanuzmam ACQ (TylieHHE, BbI3bIBAEMOE
arperanueii) u AIE (smuccusi, BeI3BaHHAas arperamuei )».

4. IMleroaesoii Jlwavuabl HukomaeBHbI, JI.X.H., CTapuiero HAy4yHOIo COTPYJIHHKA,
BEJIYIIEr0 HayuyHOro cotpyaHuka JlaGopaTtopuu S1EKTPOXMMHUYECKH AKTHBHBLIX COCJIMHEHHUH H
mMarepuasioB MeiepaibHOr0 rocy1apCTBEHHOT0 OI0/DKETHOTO yupexaeHus nayku Hosocubupcekoro
UHCTUTYTA opranudeckoi xumuu um. H.H. Bopoxioa Cubupckoro otaenenus Poccuiickoi
akajieMud Hayk. OT3bIB COJAEPKHT 3ameuyaHue: «... B aBropedepare He YNOMHUHAIOTCS HH
(GyHKIHOHAIBL, HU 0a3ucHbIe HAOOPBI.

5. Mosausikosa UBana IaBoBuua, K.X.H., CTapiiero HaAy4YHoro corpyauuka dejepaabHoro
roCyJIapCTBEHHOTO OIOJDKETHOrO YUPEK/ACHUS HayKu MHCTUTYTa XUMHUYECKOM KUHETUKH M TOPEHHS
um. B.B. BoeBojickoro Cubupckoro otienenusi Poccuiickoil akagemuu Hayk. OT3BIB COJEPKHT
zameuanus: 1) «llpu ob6eyxnennn momunecteniuu coenunenuss HLY B tBepaoii ¢ase (Puc. 4),
aBTOP YTBEPNKIACT, YTO HaOJIOAaeMas JTFOMUHECIICHIINS ¢ MAKCUMYMOM Ha 537 HM IIPOMCXOIUT U3
S, COCTOSIHHUS, UCXO/Is M3 JaHHBIX PaCYeTOB, MPEANOJIAraloiX JIOMUHECHCHIMIO B3 S| COCTOSHHUS
Ha 857 um, a u3 S; — Ha 518 uM. Ocraercs HEMOHITHBIM, ITOYEMY PacyeT JIaeT TAKOH OrpOMHBIN

CTOKCOB CHBHI' JUIS JIIOMHHECICHLIMU U3 S] cocrosinusg. W me paccMarpuBajl JIi aBTOpP



albTepHaTUBHOE OOBsSICHEHME HAOJIOAeMOro HECOBMAJCHHS CIIEKTPOB  BO3OYXJICHUS W
JIFOMUHECIICHIIMK TIOTJIOIEHHUS JUIsl JIAHHOTO COEIMHEHMs 110 MpHYMHE 00pa3oBaHMsI HKCUMEPOB
npu Bo30yxaeHun HLP B TBepnoit Qaze?» u 2) «Jlis A€MOHCTpALMHK, YTO JIFOMHHECLEHIMS
U3y4aeMbIX COCAMHEHUM JICHCTBUTEILHO HPOMCXOJUT U3 S» COCTOSIHMA MWIJIM B pe3yJsibTaTe
OJIHOBPEMEHHOTr0 coueTanus (iyopecueHuu U ¢ocdopecuennuu ObU1o Obl KpaiiHe KelaTelbHO
OIPEJIETUTD XapaKTEPHbIE BpeMeHa JIIOMUHECIICHITUH JIJIsI TOATBEPIKACHUSI CJICJIAaHHBIX BBIBOJIOBY

6. Tpopumona Asnexcamapa bopucoBuua, j.x.H., npodeccopa, BEIYIIEro HAYYHOTO
corpynHuka Jlabopatopuu KBaHTOBOXHMHYECKOTO MOJICTUPOBAHUS MOJEKYJSIPHBIX  CHCTEM
DeepalibHOTO  TOCYIAPCTBEHHOTO aBTOHOMHOTO — 00pa30BaTEIbHOIO  YUPEXKJIECHHUS  BBICIIETO
obpasoBanust «MpkyTckuii rocyiapcTBeHHbIN YHUBEpCUTET». OT3bIB 0€3 3aMeyaHuid.

Bce oT3bIBBI 3aKaHUYMBAIOTCS BBIBOJIOM, YTO JiMccepTanmonHas padora IllexoBroBa Hukutobr
AJlekcaHIpoBUYA MOJHOCTHI) COOTBETCTBYET TPEOOBAHUSIM, NIPEABSIBISIEMBIM K JIMCCEPTALIUSAM HA
COMCKAaHHME YYEHOH CTENEeHM KaHJUJ1aTa XUMHYECKUX HAyK, a €€ aBTOp 3acily’KUBACT IPUCYKICHUS
YUYEHOM CTENeHH KaH/IuaTa XUMHYECKUX HayK 110 crerpanbHocTd 1.4.4. dusnyeckas Xumusi.

Beibop eedyweii opeanuzayuu oOGOCHOBBIBAETCS €€ JUAMPYIOIIEH Mo3unueid B oljactu
TEOPETUYECKOTO M HKCIEPUMEHTAIBHOIO HCCIEAOBaHMS (YHKIIMOHAIBHBIX CBOMCTB pa3HBIX
MaTepUajIoB, B TOM uuciie 3¢(PEeKTUBHBIX TIOMHHO(OPOB, B TBEPJOM COCTOSIHMM. BBIOOD B KauecTBe
opULIHANBHOIO ONIIOHEHTA O.X.H., cmapuieco Hayynozo compyounuxa ILllenxosnuxosa Braoumupa
Brnaoumuposuua o0OycrnoBiieHn ero OOJBIIAM ONBITOM W BBICOKOW KBalMpuKanueid B oOnactu
OpraHuYeCKuX U rUOpUIHBIX JIIOMHUHECIIHPYIOIMX MaTepuasioB. BeiOop B kauecTBe O(UIMATIBHOIO
ormoHeHTa 0.¢h.-M.H., Ooyenma Yauxosckoi Onveu Huxonaeérnbi 0OOCHOBBIBAETCS €€ BBICOKOMN
kB pukanueit B 001acTH KBAaHTOBOW XUMHH.

JuccepTalMoOHHBIH COBET OTMeYaeT, YTO B pe3yJbTaTe BBLIIOJHEHHBIX COMCKATEJIEM
VCCIIC/IOBAHMMA:

onpeoenenpl TPUOTUKEHUS KBAHTOBOM XWUMHH JUISI KBAaHTOBOXHMHYECKHMX PpacCyeTOB
NEKTPOHHBIX CBOMCTB ESIPT-akTHBHBIX COeMHEHMH Ha OCHOBE |-ruapokcu-lH-umunaszona u
(2-ruipoKcu(PEHMI ) TUPUMHIMHA, [TPUBOJISIIKME K aJCKBATHOMY OINHCAHHMIO YKCIICPUMEHTATbHBIX
dboToduznUECKHUX JaHHBIX, BKIIOYAIOIINX CIIEKTPbI BO30YKICHUS, ITOTJIOIIEHHS H JIFOMHUHECIICHIIUH
(ESIPT — Excited State Intramolecular Proton Transfer, BHyTpPUMOJEKYJISIPHBIN IIEPEHOC IIPOTOHA B
BO30YXJ/IECHHOM COCTOSIHUH );

RPeONIodNceHbl MEXaHW3MBl TIOTJIONIECHNs, BO30yxaeHus u omuccud ESIPT-akTuBHBIX
OPraHMYeCKUX COCJIMHEHUN HLY® HL u HL", ESIPT-aktuBHbix Komruiekco uuuka(ll)
[Zn(HLPY®)X,] (X = Cl, Br, 1) u [Zn(HL)CL], a take ESIPT-HeakTMBHOrO KOMILIEKCA
[anLHzClz] n ESIPT-HeakTUBHBIX HOHHBIX COCIUHEHUM (HzLH)Br u (HZLH)4[ZnCl4]2'3HzO Ha

OCHOBaAHUHU CPABHUTEIBLHOI'O aHajIM3a PacYCTHLIX U DKCIICPUMEHTAIbHBIX JTAHHBIX,



OMKPbIMO HOBOE CEMEeNCTBO ESIPT-momunodopos - IIPOU3BO/IHBIX

1-ruapoxcu-1H-umuiazona (HLp”q/b

), KOTOpbIE, HAXO/SICh B TBEPAOM COCTOSIHUH, (DIYOPECHUupYIOT
¢ HapymeHueM npasuia Kamm, ssistionierocs oM U3 GyHIaMEHTATBHBIX IIpaBul GOTOGU3UKH;

YCMAHO6/IEHO, UTO YMEHBIIECHHE YHEPreTHUECKOoro 3a3opa S,—S| MpH mepexo/ie OT JTUTAH/I0B
HLP%  xommiexcam [Zn(HLP¥*)X,] (X = Cl, Br, I) npuBouT K CMeHe MEXaHH3Ma IMUCCHH C
(uryopecniennuu npotus npasusia Kamm S; — Sy va duryopecrientmio o npasuiy Kamm Sy — S;

O0HapyMHCeHo, 9TO JUTMHHOBOJIHOBBIN CBHT 110J10CkI JitomuHecteniun ESIPT-momunopopos
HAa OCHOBE NPOU3BOJHBIX |-ruapokcu-1H-uMua3oia KOppeupyeT ¢ yBEIMYSCHUEM MOIYJIS 3apsijia
Ha aToM€ a30Ta MPOTOHOAKIETITOPHON YaCTH MOJIEKYJIbI;

[P IIOMOLIM KBAaHTOBOXMMHMYECKHX pAC4YeTOB OOBACHEHbl CYIIECTBEHHBIE pa3JIUuds B
CIEKTpax M MexaHuzmax JromMuHecneHuun ESIPT-mromMuHOQOpOBR B pacTBOpe U B TBEpIOM
COCTOSIHUH, OOYCIIOBIICHHBIC H3MEHEHHEM XapakTepa MOBEPXHOCTEH MOTEHIUAIBHONH SHEPruu
3aJICHCTBOBAHHBIX BO30YK/ICHHBIX COCTOSHHIA;

nokasano, 4ro coenuHenus Ha ocHose (2-ruapoxcupenum)nupumuania HL u [Zn(HL)Cl,]
JEMOHCTPHUPYIOT YHUKAJIbHOE coueTaHue GIyopecleHInd ¢ HapyuenueM npasmwia Kamm S; — S,
ochopecueniuu ¢ Hapymenuem npasuia Kamm T, — Sy ¥ TepMHUecKH aKTHBHPOBAHHOM
3ameIeHHOM Quiyopectierniun Tr — Sy — Sg, 9T0 HE3aBMCHMO TOJATBEPHKJICHO BBIYHCICHUSIMHE
Merogamu (QyskmuoHana miotHocth DET um TD-DFT M MHOroKOH(GUIrypamuoHHOIO METOjia
Xaprpu-®okxa CASSCF;

onpedeneHo, 4To TPOTOHHPOBAHHWE JHOO JETPOTOHUPOBAHME MOJEKYJIbl JIMIaHJa HL",
BieKkyuiee 3a coboi norepro ESIPT-caiita O-H:-N, nmpuBoauT K pe3KOMy yMEHBIICHHIO CTOKCOBA
CABHUIA DMUCCUH U CMEHE MEXaHMU3Ma IMHUCCUU ¢ (QIyOpecleHIINH ¢ HapylueHueM npasuia Kamu B
ciayuae HL" nHa ¢bayopecuenuio 1o mnpaswiy Kamm B cirydae [Zn,L"CL], (H,L™)Br u
(HoL")4[ZnCl4]5-3H,,0.

Teopernueckasi 3 HAYHUMOCTH HCC/Ie0BaHMsI OOOCHOBAHA TE€M, YTO:

00HapyHceHo, 9To HEKOTOPbIE U3 u3yueHHbIX ESIPT-akTHBHBIX JTOMHUHO(OPOB U3IYYaAIOT U3
COCTOSIHUSL S; ¢ HapyHmICHHEM OJHOI0 M3 (yHIaMCHTAJIbHBIX HpaBuwil (POTOPHU3UKH — IpaBUia
Kamm, uckiiroueHust 3 KOTOporo U3BECTHBI BCETO JIJIsi HECKOJIBKUX JIECATKOB CHCTEM;

uzyuen MUPOKUit HAOOP (PaKTOPOB, BIUAIOMMUX HA MEXAHU3M JTFOMUHECIEHIIUN UCCIIEYEMBIX
COCJIMHEHMH, BKIIOUAIONMX B ce0si MOJU(UKAIMIO ITPOTOHOJOHOPHOM M IPOTOHOAKIENTOPHOM
yacTed MOJIEKYJIbl, KOOPJMHALMIO JTUTaHI0B K HOHAM Zn*", nepexo/i 0T TBEPAOIO COCTOSHHS K
pacTBOpPY, MPOTOHUPOBAHUE/ACTIPOTOHUPOBAHKE MOJICKYJIbI.

3HaveHHe MOJYYEHHBIX COMCKATEJIEM Pe3yJabTAaTOB HCCACAOBAHUA IS NPAKTHKH
MIOJITBEPIKIAETCS TEM, YTO:

onpedesieHbl MeXaHW3Mbl IIOTJIOIIEHUs, BO30yxjaeHuss u smuccun  ESIPT-akTuBHBIX

OpPraHu4CCKux COCIII/IHGHI/Iﬁ, KOTOpbIC MOI'YyT B IEPCIICKTUBE BLICTYHATH B KAa4CCTBE MaTCpHAIOB



JUIsL TIPOM3BOJICTBA OpraHuveckux ceTousiyyarommx auonaos (OLED), ceetorpaH3ucTopoB u
CEHCOPOB ISl ONTOIEKTPOHUKH M MEAMIIMHBI;

s cepur ESIPT-momunopopoB — mpousBojHbix 1-rugpokcu-1H-uMunasona noxazana
KOppeJISIs MEXKJy IO0JIOKEHUEM HKCHEPUMEHTAILHOM I10JIOCHI DMUCCHU M 3apsioM Ha arome
azoTa MPOTOHOAKIIENITOPHOIO TETEPOIMKIA, KOTOpas MOXeT OBITh HCIOJIb30BaHa IpU Ju3aiiHe
Oyayumx ESIPT-akTuBHBIX COeIMHEHUI U3 9TOW CEPUM;

YCMAHO6IeHbl TIPUUUHBI 3aBUCUMOCTH (hoTomomMuHectieHTHOro otkimka ESIPT-smutrepos
Ha OCHOBE (2-TUApPOKCH(EHWIT)MUPUMHIHHA OT SHEPriUM BO30YXKAaromero csera, MHdopmanus o
KOTOPBIX BaXKHA JUIS CO3JAHUSI JIOTMUYECKHX BEHTHJICH U OMOMapKepoB Ha OCHOBE IOJO0OHBIX
COEJIMHEHUH, 11 OMOBU3yallM3allMy B XKHMBBIX KJIETKAX, sl muppoBanust nHPopmanuu 1 60peObI ¢
KOHTpa(aKTHOU MPOAYKITHEH.

Onenka 10CTOBEPHOCTH Pe3y/IbTATOB HCC/IEI0BAHHS BBISIBHJIA BbICOKUI TEOpPETHUYECKUI
ypoBeHb paboThl. JlOCTOBEpHOCTH pE3ysibTaToB oOOEcHeueHa MCI0JIb30BAHHEM BBICOKOTOUYHBIX
METOJI0B KBAHTOBOM XMMHUHU JIJISl TEOPETHYECKOI'O OIMCAHMSI MEXAHU3MOB 3aCEICHUS U peslaKcaluu
BO30ykJeHHbIX  coctosinuii  ESIPT-aktuBHBIX — coeauneHuid. Xopoluas  COINIACOBAaHHOCTh
pe3yJIbTAaTOB KBAHTOBOXUMHUYECKHX PACUYETOB C IKCIEPUMEHTAILHBIMU JIAHHBIMHM CBUIAETEILCTBYET
0 KOPPEKTHOCTH BbIOpaHHOW MeToiosiorun. [Tybmukanuu B BBICOKOPEHTHHIOBBIX PELEH3HPYEMBIX
MEXYHApO/IHBIX JKypHAJIaX MOJTBEPH/IAIOT NPHU3HAHUE PE3yJIbTATOB pabOThl MUPOBLIM HAY4HbIM
COOOIIECTBOM.

JInyublii BKJIAJA cOMCKATeIsl 3aK/II0YACTCH B IUIAHMPOBAHUU M MPOBEJICHHH BCEX
KBAaHTOBOXMMHUYECKUX PacueTOB, HHTEPIPETAIIMH UX PE3YIbTATOB, AHAIU3E JIMTEPATYPHBIX JAaHHBIX
0 TeMe Juccepranuu, o0paboTKe HKCMEPUMEHTAIBHBIX JIAHHBIX, [OJIYYEHHBIX OT KOJLIEr-
COABTOPOB, OCYIIECTBICHUH UX CPABHUTEIILHOIO aHAIM3a C PACYETHO-TEOPETHUYCCKUMH JTaHHBIMH,
NPOBEJACHUH CHEMOK CIIEKTPOB MorjomeHust uccieayeMbix ESIPT-akTUBHBIX CO€MHEHUH,
MI0JIFOTOBKE CTATel M TE3UCOB JIOKJIAJ0B K IMyOJIHKaIMu.

B xoze 3amuTel quccepraiy ObUIM BBICKA3aHbl CICAYIONIME KPUTHYECKHE 3aMCUaHUs: MPH
IIOCTPOEHHUH MOBEPXHOCTEH MOTEHIIMAIBLHOM YHEPIUU JUls HepeHoca MpoToHa JOruyHee ObLIo Obl
UCIIONIb30BaTh MEXbsaepHble pacctosHuss H-N, a ne O-N; HesICHO, IOYEMY HCIOJIb30BAHHE
ruOpuIHBIX QYHKIMOHAIOB ¢ nonpaskoil Ha manbHOzeiictBue (CAM-B3LYP u @wB97XD) naer
3HAYUTENIbHO OOJIbIIME OTKJIOHEHHS PAaCUETHBIX 3HAUEHUH OT SKCIIEPUMEHTAIbHBIX 110 CPABHEHHIO
¢ JiokaabHbIM (yHKIonanioM B3LYP juis paccmarpuBaeMbiX COCIAMHEHHM, XOTs B HUX HMECTCS
BBIPKEHHBIH MEPEHOC 3apsijia pU BO30YKIAECHUH.

Cowuckarenb [llexoBrioB H.A. oTBeTHII Ha 3a/1aBaeMble B X0JI€ 3aCE€AaHUsI BOTIPOCHI M MOSICHUI,
YTO MCHOJIE30BAHME JIPYIOr0 MEXbSJIEPHBIE PACCTOSHUS Jlalo Obl aHAIIOIUYHYIO MOBEPXHOCTDH
NOTEHIMATLHON JHEPruH, TOJNLKO MOCTPOCHHYIO B JAPYrHX KoopiuHaTax; (yHxiuonanst CAM-

B3LYP u ©B97XD nator xopoinue pe3yibTarbl IIpU IIEPEHOCE 3apsja Ha 3HAYUTEIbHOE



paccTosiHKke, KaK B IIYLI-I1yJIbHBIX CHCTEMAaX, B PACCMATPUBAEMBIX 7K€ COCTMHEHUSIX IEPEHOC 3apsi/ia
IIPOUCXO/IMT B MpEIeiax COCEAHUX HUKIIOB, MTOATOMY O0Jiblie moaxoauT Gpyukiponan B3LYP.

Ha 3acenanum 18 centsiops 2024 r., nporokon Ne 15, nuccepTallMOHHBIA COBET IPUHSIT
peLIeHHEe 3a IPOBEICHHOE HCCIIEJ0BAHUE MEXaHHW3MOB (hOTOIEepeHoca IPOTOHA, MOIJIOIMEHUS H
¢doromomunecteniiun  ESIPT-aktuBnbix  komruiekcoB  1uuka(ll) ¢ nurangamMuy Ha  OCHOBE
I-runpoxeu-1H-umunazona u (2-ruapoxcupeHIT) TUPUMUTTHA 1pu ITOMOIITH
KBaHTOBOXUMHUYECKUX METOJIOB aHAJIU3a, KOTOPOE BHOCUT 3HAYMTEIBHBIA BKJIA/l B TEOPETHUYECKUE
OCHOBBI CIIEKTPOCKONHMHM KOOPJAMHAIIMOHHBIX coeauHeHud, npucyauts lllexoBnoBy Hukure
AJEKCaHIpOBUYY YUEHYIO CTETIeHb KaHIuaTa XUMHYECKUX HAYK.

IIpu npoBeneHMM TalHOrO TrOJOCOBAHUSI JIUCCEPTAI[HOHHBIA COBET B KOJIWYeCTBE 22
(BauaTH JIByX) 4€JIOBEK, U3 HUX 5 (ISITh) JIOKTOPOB HayK 1o crenuanbHocTu 1.4.4. Ousnyeckas
XMMHMs, Y4aCTBOBABIIMX B 3acefanuu, u3 30 4eaoBek, BXOSIIUX B COCTAB COBETA, IIPOT0JIOCOBAIIH:
3a MPHUCYXKJIEHUE ydeHOW creneHu — 22 (aBajanath jBa), npoTuB — 0 (HET), HEACHCTBUTEIBHBIX

oroutereneit — 0 (HeT).

HpCIICCI[aTCHL JUCCEPTAITMOHHOI'O COBETA

JLX.H., wi.-K. PAH ®enun Birajumup IetpoBuy

VYuyenslii cekperapb JUCCEPTAIIMOHHOIO COBETA
JI.X.H., IOLICHT = [ToranmoB Annpeit CepreeBud

18 centsibps 2024 r.

deauna B.1I.,
0TANOBA A.C.
0.A. TEPACHKO
raPrb HHX CO PAH
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