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C* CUHTES

0 KoMnaHuu

000 «I'TK CuHTes» AnsaeTca cneunanmsanpoBaHHbIM NOCTaBLMKOM aHAIUTUYECKOTO U
obuwenabopatopHoro ob6opyaoBaHUA C MHOFONETHUM ONbITOM. B cBA3M ¢ BBEAEHHbBIMM B OTHOLLEHUM
Poccuum caHKUMAMU, Lenbio Hallel KoMNaHUM ABASIETCA AOCTOMHOE MMNOPTO3aMeLLEHME.

KomnaHua npuaep»KMBaeTca KOHUENUMM BHEAPEHMA NePeLoBOro aHaMTMYeCKoro 06opyaoBaHus B
Hay4Hble LeHTPbl U TEXHOAOTMYECKME NPOMU3BOACTBA.

HanpaBneHml AeATeNIbHOCTU U YCIYT .

AHanuTMyeckme npmbopbl M 060pyA0BAHME CMEKTPAIBHOIO UCCNEA0BAHUA 3/IEMEHTHOIO COCTABa
(MCKpOBbIE ONTUYECKME SMUCCUOHHbIE CMEKTPOMETPbI, 31eMEHTHbIEe aHann3aTopbl CS u ONH).
O6opygoBaHue aaa aTOMHOM CNeKkTpockonuu (aTomHo-abcopbunoHHble cnekTpomeTpbl, UCM-03C).
O6opyaoBaHue Ana Macc-cnekTpomeTtpuyeckoro aHanunsa (ICP-MS, GC-MS, LC-TQ, MaldiTOF).
ObopygoBaHue aaa xpomatorpadpuu (rasosas, KMAKOCTHAA, MOHHAA).

Ob6opynoBaHWe ans MONEKYNSPHOM cnekTpockonuu (cnekTpodoTomeTpbl, cnektpodayopumetpbl, UK-
dypbe CNEeKTPOMETPbI, pPaMaHOBCKNE CNEKTPOMETPbI).

PeHTreHodnyopecLeHTHbIE CNEKTPOMETPbI (HAaCTO/bHbIE M MOPTaTUBHbIE), AUbPAKTOMETPbI.
AHanusaTopbl pasmepa YacTuu, aHaM3aTopPbl MOPOLLKOB (HACcbINHAA NJAOTHOCTb, TEKYYECTb,
AMNCNEePCHOCTb, OAHOPOAHOCTb U T.4.), aHaNM3 yAe/IbHOW NOBEPXHOCTU NOPOLLKOB, MOPUCTOCTHU.
INEeKTPOHHaA CKaHMPYHOLLLAs MUKPOCKONUA.

CywwnbHble WKadbl, MydenbHble Neyn, KAIMMaTUYeckme Kamepsl n ap.

Bokebl [ "A", "B" 2 Knacca 6mMonormyeckoit 6esonacHocTU.

NabopatopHaa mebesnb, BbITAXKHbIE CUCTEMBI.

ObuwenabopatopHoe 06opyaoBaHMeE M NPOOBONOAFOTOBKA: MUKPOBOIHOBbIE CUCTEMbI PA3NI0KEHUA NPOB;
CUCTEMbI MMKPOBO/IHOBOTO CUHTE3a, CUCTEMbI KMCIOTHOTO Pa3fioXeHMA NpPob; n3mesibuyeHUe U pacces;

aHaIUTU4eCKne BeCbl 1 4p.

MoppobHee o MK CuHTe3

000 “T'TK “CuHtes”

WWW S| ntez_ I a b ru r. EkaTepuHbypr yn. Kyibbiwesa, 4.55, opuc 507

E-mail: info@sintez-lab.ru
Ten.: +7 (343) 271-01-26
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KBaapynonbHbIn macc-
CNEKTPOMETP C UHAYKTUBHO-
cBA3aHHOWM nnasmoi ICP-MS SQ
9000 Angelia Scientific

47

MWKpOBO/IHOBaA cUCTEMA
cunHTe3sa Preekem Nova 2S

= B . \

CKaHUPYOLWLNIN 3NEKTPOHHbIN
mukpockon KYKY-EM8100 FEG-
SEM

www.sintez-lab.ru

ATOMHO0-abCcopbUMOHHbIN la30BbIl XpomaTomacc-
cnekTpomeTp Beijing Haiguang cnektpometp GC-MS 1000
Instrument GGX-910 Hexin

YHMBEpPCaNbHbIN HACTONbHbIN AHanusaTop pasmepa u
peHTreHopyOopPECLLEHTHbIN ¢dopmbl YacTuy, Bettersizer S3
cnektpometp X-Calibur Plus

MuKpoBOAHOBaA cucTema CneKkTpoMeTp C MHAYKTUBHO-
pasnoxeHusa npob Preekem CBA3aHHOW nna3moi MpaHa-
Topex+ ncn

000 “TTK “CuHTes”
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TEXHONMOINrMM4YeCKMUN LIEHTP MEXAHWKA
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== Al /13roToBNIeHMe YHUKAIbHOro KOMIIEKCHOro o6opyAoBaHMa
Al 19 XUMUYeCKUMX MPOU3BOACTE U NaGopaTopum
npoasKrHyTas Hay4yHo- cornpoBoXaeHue
NabopaTopHbIe, OMbITHO-NPOMbILLNIEHHbIE YCTAHOBKM, CTEH/bI, PEAKTOPbI, ABTOK/aBbI,
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¢ Mon6op obopynoBaHusa
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BmecTte co3gaem nyyllee byayuiee ana nogeim
U NNAaHeTbl

CUBYP - sr0:

- 6osee 20 MPOMBIIUIEHHBIX TPEAIPUATHS MO epepadOTKe MOOOYHBIX MPOAYKTOB
00bIYM HE(TH U Ta3a U APYroro yriieBOJAOPOJIHOTO ChIPhs B MPOIYKTHI C BHICOKOI
N00aBJIEHHON CTOMMOCTBIO

- bonee 11 MHJITTMOHOB TOHH HE(PTEXUMUYECKUX POU3BOICTBEHHBIX MOIIIHOCTEN
- bonee 60 cTpaH ’KcHIOpTa
- 10 Hay4YHO-TEXHUYECKUX LIEHTpa

- 6osiee 5000 HOBBIX COTPYIHUKOB €XKET0AHO, U3 HUX 1500 MOI0BIX
CIEIUATTCTOB

- oguH u3 TOII-10 nyumux padoroaatesneii mo Bepcun Head Hunter

CnnoyéHHan Kaxpgbiii aeHb be3onacHocTb
KomaHaa CTaHOBUMCA Nyudlle 6e3 komnpomuccos

YMHBbIV pe3ynbTaT B3anmoyBaxkeHue MapTHepcTBO
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Hukonaeeckue umenusn 2025

I1lJ1eHapHBIE TOKJIAAbI

I'astorennas cBsi3b B KOOpHHHaHHOHHOﬁ XUMHHU: HCKOTOPLIC
HOBBIC PE€3YyJIbTAThI

C. A. AjoHun®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
S@UI] UpHX CO PAH, yn. @asopckozo 1, Hoeocubupck 630090
adonin@niic.nsc.ru

lanorennas cBsa3p (I'C) — cnenmduueckuii BUA HEKOBAJICHTHBIX B3aWMOJCWUCTBUMN, B
KOTOPBIX aTOMBI TaJIOT€HA BBICTYMAIOT B HEOOBIYHOM ISl HUX PO aKIENTOPa HEMOICICHHON
JIEKTPOHHON TMaphl. DTO SBJICHUE, XOTSA M OBLJIO U3BECTHO JIaBHO, U3y4YaeTCs CUCTEMATHUECKU
JIMILb Ha MPOTSHKEHUU MOCIEAHUX ABYX JecsaTuwieTuil. OcoOblii MHTEpeC OHO MpPENICTaBISET B
KOHTEKCTE COBPEMEHHOW KOOPAMHALIMOHHON XUMUHU.

B noxmane OyayT mpencTaBiieHbl pe3ysbTaThl, MOTYYEHHBIC HAllle HaydHOM TPyMNIol Ha
MPOTSHKEHUM TTocienHux JieT. Bce onm cBsizanbl ¢ uzydeHueM ['C B HECKOIBKHUX IMOJKIACCAX
KOOPJAMHAIIMOHHBIX COEIMHEHUI — rajJjloreHoMeTajjiaTax, METaJUI-OPTaHUYECKUX
KOOPJIMHALIMOHHBIX TOJMMEpax, a TakKkKe KOMIUIEKCAX C MOJMHOJAPEHCOAEpKAIIUMHU
JUTaH/IAMH.

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 23-73-10054).
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D-n-A MOJIERYJIBI B POJIM JIMTAHAOB JISl JIOMUHECHECHTHBIX KOMIIJIEKCOB
MEPEXOIHBIX METAJLJIOB

E. B. I'payesa
Hnemumym xumuu, C.IlemepoOypeckuii 2ocyoapcmeenHulil yHugepcumem, YHusepcumemcKui

np. 26, C.Ilemepoype 198504
e.grachova@spbu.ru

KomOuHanust B 0JHON MOJIEKyJe 3JE€KTPOHOAOHOPHOM M 3JIEKTPOHOAKLENTOPHOM Ipymil,
yepe3 CONPSKEHHBIN TT-TMHKEp, MPUBOAUT K CO3JAaHHMIO CHUCTEMBI «JIOHOP-TMHKEP-aKIEIITOP»
win D-n-A, xoTopasi mpeaHa3HavyeHa JUIsl Ipolecca nepeHoca 3apsaaa npu GoToBo30yKICHUN.
HecomueHnHBIM npenmyiecTBoM D-m-A CO€IMHEHHH SBISETCA BBICOKAs YyBCTBUTEIBHOCTH K
IpUpOJIE KaXKJIOr0 KOMIIOHEHTa (JJOHOpPA, aKIEeNnTopa U T-JIMHKEpa), UTO OTKPBHIBACT IIMPOKUE
BO3MOXHOCTH JJIi MOJIEKYJISIPHOTO JM3aiiHa, HAlpPaBJIEHHOI'O HA KOHTPOJIb (HOTOPUZNYECKUX
CBOMCTB.

OObennHEHNE CBOMCTB JOHOPHOIO caiiTa M 3JEKTPOHOJOHOPHOM TIpymdmbl B OAHOM
(¢parMeHTe MO3BOJIAET HCIOJNB30BaTh D-m-A  cucTeMbl Kak JIMTaHIbl s KOMIUIEKCOB
MEPEXOAHBIX METAJIOB, YTO, B CBOIO OYEpElb, MO3BOJET NMPeoOpa3oBbIBaTh I(P(PEKTUBHBIC
CHHIJIETHBIE MOJIEKYJISIPHBIE SMUTTEPHI B TPUIUICTHBIC.

B noxnane oOcyxnaercst nu3aiiH D-m-A JaMrasioB, HECyLIMX aJKUHWIbHYIO TpyNIy B
Ka4eCcTBE JJIEKTPOHOJOHOpHOTO (parmMeHTa u  ¢ochonueByro, (HOCHUHOKCHIHYIO WU
NUPUIOHUEBYIO IPYIIBI B KAYECTBE JIEKTPOHOAKIENTOPHOro (hparmMenta, u porodusnueckue
cBorictBa komruiekcoB Au(I)[1,2], Au(Ill)[3,4] u Pt(I1)[4-9] ¢ aTumMu nurangamu.

Paboma evinonnena npu ¢urnancosoti noodepiicke PH®D (npoexm 24-13-00024) u c
ucnonvzosanuem obopyoosarus Pecypcuvix yenmpos Hayunoeo naprxa CIIOI'Y: «Maenumno-
DEe30HaHCHble  MemoObl  Ucciedosanusy, «Memoovl ananuza cocmasa — ewuecmeay,
«Penmeenooughpakyuonusvie memoost ucciedosanus eeujecmsay, «Onmuueckue u nasepHvie
MemoOobl UCCIe008aHUS 8eujecmsay, « Boiuuciumenvuuiii yenmpy, « Kpuoeennulil yeHmpy.

[1] S. Petrovskii, A. Paderina, A. Sizova, E. Grachova, Inorg. Chem. 2023, 62, 5123.

[2] S. Petrovskii, A. Petrovskaia, A. Sizova, V. Sizov, E. Grachova, Chempluschem 2023, 88,
€202300155.

[3] M. Luginin, D. Snetkov, A. Sizova, A. Paderina, V. Sizov, E. Grachova, Dalt. Trans. 2025,
54, 2950.

[4] M. Luginin, A. Paderina, A. Sizova, E. Tupikina, E. Grachova, Molecules 2025, 30, 2434.
[5] A. Paderina, S. Slavova, S. Petrovskii, E. Grachova, Inorg. Chem. 2023, 62, 18056.

[6] A. Petrovskaia, S. Petrovskii, A. Sizova, V. Sizov, A. Paderina, C. Miiller, E. Grachova,
Organometallics 2024, 43, 2495.

[7] E. Grachova, A. Paderina, A. Sizova, Chem. — A Eur. J. 2024, 30, ¢202402242.

[8] A. Paderina, S. Slavova, E. Tupikina, D. Snetkov, E. Grachova, Inorg. Chem. 2024, 63, 17548.
[9] D. Snetkov, M. Luginin, T. Gerasimova, A. Paderina, E. Grachova, Inorg. Chem. 2025, 64,
8565.
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MoHoMoIeKyJISIPHbIe MATHUTHI HA OCHOBE KOMILICKCOB JIUCIPO3HUS:
CHHEPrusi MEKAY IKCIIEPUMEHTOM U KBAHTOBOM XMMHUeE

H. II. I'punian, A. A. Imutpuen
UXKI CO PAH, yn. Hucmumymckasa 3, Hosocubupck 630090

gritsan@kinetics.nsc.ru

JlantaHOMABI WMEIOT (PYHIAMEHTAILHOE 3HAUYEHHWE B COBPEMEHHOW XUMHH H
MarepuaioBeieHnd. B yacTHOCTH, JIAHTAHOWABI CTadd  BaXKHBIMH  KOMIIOHEHTAMH
(OYHKITMOHATILHBIX MOJICKYJIIPHBIX MAarHUTHBIX MAaTCPUATIOB W3-3a MX OOJBIIUX MAarHUTHBIX
MOMEHTOB, OOJBIIONW AaHU30TPONMH M MEIJICHHOW pelakcanuu HamarHudeHHoctu [1]. Yixe
[OJly4YeH OJHOMOHHBIII MarHUT Ha OCHOBE METaJUIOLEHAa MAMCIPO3US C TeMIepaTypoil
0JIOKMPOBKM HamarHudeHHocTH Bhimie 77 K [2]. LlenenanpapiieHHBIH TOMCK HOBBIX MaT€pHAJIOB
TpeOyeT HCIOJIb30BaHUA OOJBIIOrO KOJMYECTBA OSKCIEPUMEHTAIBHBIX U TEOPETHYECKHX
MeToq10B. [Ipu 3TOM CyIIIECTBEHHO BO3pOCia POjb KBAHTOBOXMMHYECKUX PACUYETOB, KOTOPHIE
MO3BOJISIFOT JOCTUYB JIETAJIbHOTO TOHUMAHHSI MArHUTHBIX CBOMCTB HOBBIX MAaTE€pPUAJIOB U CBS3ATh
3TH CBOMCTBA C 3JIEKTPOHHOU W MOJIEKYJISIPHOU CTPYKTYPOU.

B ciywae naHTaHOMIOB KOPPEKTHBIM Yy4YeT pENATUBUCTCKUX J((HEKTOB M MHOrO-
KOH(UTYPAIIMOHHOW TPUPOJIBI COCTOSIHUN MMEET NIEPBOCTENICHHOE 3HaYeHHE. [[09TOMY pacdeTsl
MpOBOMIN BhICOKOYpPOBHEBBIMU MeTogaMu SA-CASSCF, compoBokmaeMbpIMU y4€TOM CIUH-
opoutansHOU cBsizu (SOC) BHE paMOK TEOPUU BO3MYIIICHHUS.

c KD8 KD7 ....... KD1 '_5. d
“For
74
6 exp calc
Hisa % 81 4E-3 = Tory=2.4E-3
£ o
104
— Orbach + Raman + QTM
i ET T T - : :
L — L A'f’ °"I‘1 ; 04 02 03 04 05
0 My, 10 800 400 0 1T, K1

Puc. 1. CtpykTypa KOMIIIEKca 1 OCh JIETKOro HaMarHu4uBaHus (a), 6apbep OJOKMpPOBaHHS HAMarHUUEHHOCTH (D),
Y4YacTOK IIOJIOCH! JIIOMHHECHEHIMH (¢), KMHETHKa 3aTyXaHWsl HAaMarHWYeHHOCTH UL JUAJEPHOTO KOMILIEKCa

{DyIHZnH} (d)

Pe3ynbTarhl pacueToB, @ MIMEHHO BOJHOBBIC (DYHKIIMM U SHEPTUU MAarHUTHBIX MOAYPOBHEN
(Puc. 1b), ucnonp3zoBanu A pacyeTa MarHUTHOM BOCIPUUMYHMBOCTH U HAMAarHWYEHHOCTH,
napaMeTpoB CIHUH-TAMUIBTOHUAHA AJIS TICEBO-CIIMHOBBIX COCTOSIHMM, MaTPUYHBIX AJIEMEHTOB
NEPEXOJHbIX MArHUTHBIX MOMEHTOB MEXJIy MAarHUTHBIMU MOAYPOBHSMH C HaMMEHbIIECH
SHEpPrueu, JJig OLICHKM JUHAMHUKU peJlaKcallid HaMarHWYEHHOCTH, B TOM YHCIIE€ BPEMEHU
TyHHeNnupoBaHus HamarHudeHHoctu (Puc. 1d). Bce 3To mo3BoisieT neTanbHO TOHATH U
OOBACHUTH  CTaTMYECKME W  JUHAMHUYECKME  MAarHUTHBIE  CBOWCTBA, 4YTO  Oyner
MPOJIEMOHCTPUPOBAHO C HCIIOJIB30BAHUEM JKCIIEPUMEHTAJIBHBIX PE3yJbTaTOB HAIIMX KOJUIET
[3,4] u tuTEpaTypHBIX TAHHBIX.

Paboma evinonnena npu gpunancosoii noooepoicke PH® (npoexm 22-13-00077-11).

[1] Lanthanides and Actinides in Molecular Magnetism, Eds. R.A. Layfield, M. Murugesu, Wiley, Weinheim,
Germany, 2015.

[2] F.-S. Guo, B.M. Day, Y.-C. Chen et al., Science, 2018, 362, 1400-1403.

[3] A. Zabala-Lekuona et al., Dalton Trans., 2024, 53, 7971-7984.

[4] N.G. Osipov et al., Inorg. Chem. Front., 2025, 12,2092-2102.
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Kommiekcosl MeTa1J1I0B JJIA JII/ITOFpa(l)I/II/I BBICOKOI'O paspeiicHusda
A.C. Camynunonuc, UK. Py6mona, J[.C. AAmOynaros, C.A. Hukonaesckuii, M.A. Kuckun

HOHX PAH, Jlenunckuu np. 31, Mockea 119991
mkiskin@igic.ras.ru

CoBpeMeHHass MUKPORJIEKTPOHHKA TECHO CBSI3aHA C Pa3BUTHUEM IOJIXOJOB K IOJIYYEHHUIO
JNEKTPOHHBIX KOMIIOHEHT U CJOXHBIX HWHTETPAIbHBIX CXEM, TMOJIy4aeMbIX METOJaMHt
¢doronuTorpadun u rerupoBanus. bypHoe pa3zBUTHE JIEKTPOHUKH ONPEAETHIO HEOOX0IUMOCTh
[I€pPEX0/1a UHTETPAJIBHBIX CXEM YCTPOMCTB Ha HAHOYPOBEHD, & BHEPEHUE UHTETPAJIBHBIX CXEM C
BBICOKOM IIJIOTHOCTBKO KOMIIOHEHT CIOCOOCTBYET YCKOPEHHIO M COBEPLIEHCTBOBAHUIO
AJIEKTPOHHBIX TeXHONOTHH. B (oTonmurorpadun MuHHMaTIOpH3anKs CXEMbI HAPSIMYIO 3aBHCHT
OT JUTMHBI BOJTHBI U3ITyYCHHSI, IEPEX0]] OT BUIUMOTO CBETa K TiTybokomMy yibrpaduonery (DUV)
MO3BOJIMIIM pa3pabaThiBaTh MHTETpaibHbie cXembl ¢ Tomosnoruedr 100-200 HM, a BHeIpeHHE
skcTpemanibHoro ynbrpaduonera (EUV) mpubnusuno moigyuyeHuE TEXHOJOTHYECKHX Y3IJI0B
pazmepoM 5 HM U MeHee. [lepexon Ha HAHOYPOBEHb MPEABABIIAET CBOU TPEOOBAHUS K METOY,
YHUCTOTE Ipoliecca U BEIOOPY (POTOPE3UCTA — KITFOUEBOTr0 KOMIIOHEHTA B MPOLIECCE JTUTOTpaduu.
doTope3ucT mpeacraBisgeT coboil Marepuain, KOTOPbIM 1O/ BO3ACHCTBUEM CBETa CEJICKTHUBHO
(dopMHUpyeT 3aroTOBKY-MacKy, Ha OCHOBE KOTOpPOH, METOAOM OOpaTHOH JsuTorpaduu
(HampLICHHE, TEKTPOOCAKICHNE) (POPMUPYIOT HHTETPANIBHYIO CXeMy. B kKauecTBe KOMIIOHEHT
IUIEHKH MOTYT OBITh HCITOJIb30BaHbI METAIIOPTaHMYECKUE WITH KOOPANHAIIMOHHBIE COCTUHECHNS,
crocoOHbIe paznaraThes 10 okcuoB B ycnosusx DUV u EUV, dpopmupys nonynpoBoiHUKOBBII
(dhoTtopesuct. IlepcrneKTHBHOCTH MCIIOIB30BAHUS 3TOTO MOAX0Aa 00yCIIOBlIeHa 00Jjiee BHICOKUM
CEUYEHHEM aTOMHOro ()OTOMOTJIOUICHUSI METAIJIOB B CPAaBHEHUU C JIEMEHTAMH OPraHMYECKUX
(hoTOpe3ucTOB, AJI ATOMOB IIMHKA U MEIM OHO MPEBBIIIAET B pasbl, U OJIOBA U CYpbMBI - Ha
HOPSJIOK.

B manHOoM o00630pHOM nokiaze OyayT oOCyXIeHbI OCOOCHHOCTH MOA00pa HMCXOJHBIX
MOJIEKYJISIPHBIX COSIMHEHUI METAJIIOB, MPOLIECCa MOTYYEeHHUS TUIEHOK (POTOPE3NUCTa, MEXaHU3MbI
pasznoxeHust 1 GOpMUPOBAHHSI HAHOCTPYKTYP Ha TOJIOKKAX.

Paboma svinonnena npu punancosoti noooepcke PH® (npoexm Ne 25-73-20065).
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(I)OTOKaTaJIl/BaTOpbl AJIA leCOﬁpiBOBﬂHHﬂ COJTHEUHOM JHEPIruu HaA OCHOBE
KOMILJIEKCHBIX COeIMHEeHUM NMEPEXOAHBIX METAJLJIOB

E.A. Ko3znoBa

QUL UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
kozlova@catalysis.ru

TenneHuus K pocTy NoTpeOICHNS U COKPAIICHUIO 3al1aCOB YIJIEBOJOPOIHOTO ChIPhS OIpe-
nenseT HeoOX0IMMOCTh OCBOGHHMSI IOCTYITHBIX albTEPHATUBHBIX U, MPEXKJIE€ BCETr0, BO3OOHOBIIS-
€MBIX HUCTOYHUKOB 3Hepruu [1]. Kpome Toro, eCTeCTBEHHBIM CJI€/ICTBUEM IMOBBIIICHUS TOTPEO-
JICHHsI KCKOMAEMOT0 TOILIUBA SIBJISIETCS MHOTOKPATHOE YBEIMUEHUE SMUCCUU B aTMochepy yr-
aexucnoro rasa [2]. OgauM u3 Hanboliee MePCHeKTUBHBIX HAMPABICHUN Pa3BUTHS YHEPTETHKU
OyIyIlIEro MOXET CTaTh Pa3BUTHE COJIHEYHOU dHEepreTuku. Oco00 MPUBICKATEIBHBIMU B 3TOM
00JIaCTH CYUTAIOTCS MPOLECCH (POTOKATATUTUIECKOTO IMOIyYEHHUS BOAOPOAA U BOCCTAHOBJICHUS
YTJIEKUCIIOTO ra3a MoJj JAeUCTBUEM BUJIMMOTO CBETA, IIOCKOJIbKY B JAaHHOM CIIy4yae OCYIIECTBIIS-
eTcsi TpaHchopMaIus COJTHEUHOM HEPTUU B SHEPIHI0 XUMUYECKUX CBsi3elt [3].

B nocnennee BpeMs Oosibllie BHUMaHWE HCCIIEIOBATEEH MPUBIICKAET rpaduTONOT00HBIN
HUTpHUA yrieponaa g-C3Na, KOTOpbIi 001aaeT CBOMCTBAMU TOJTYPOBOIHUKA C IIIMPUHOM 3arpe-
nieHHOM 30HbI 2.7 3B [3]. OnHUM U3 pacnpOCTpaHEHHBIX METO/I0B MOBBIIICHHUS] aKTUBHOCTH g-
C3Ny siBiIsIeTCS HAHECEHUE METAINIMYECKUX COKAaTaIu3aToOpPOB, UTO MPUBOAUT K MPOCTPAHCTBEH-
HOMY pa3/IeJICHUIO 3JIEKTPOH-ABIPOUHBIX Map. TpaJullMOHHO B Kaue€CTBE COKATAJIU3aTOPOB UC-
HOJIB3YIOTCSA OJIAaTOPOJHBIE METAUIBl M UX COCIUWHEHHS, OCOOEHHO METauIbl IJIATHHOBOMN
rpymmbl. COOTBETCTBEHHO, BO3HHKAET 33ja4a CO3AAaHUS aKTHBHBIX (POTOKATAIN3aTOPOB C HU3-
KHM COJIEpYKaHHuEM OJIarOpOJTHBIX METAJIOB, YTO MOXKET OBITh JOCTUTHYTO 33 CYET BHICOKOM JUC-
HNEPCHOCTH YaCTHI] COKAaTaIM3aTOPa U UX B3aUMOJICHCTBUS C HOCUTEIIEM.

Tax, 6bU10 MOKA3aHO, YTO OCAXK/ICHUE TUIATUHBI U3 JaOWIBHBIX HUTPATHBIX MO0 KapOOHAT-
HBIX KOMILIEKCOB MO3BOJISET Moinydarh oTokaranuzatopsl Pt/g-C3N4, BHICOKOAKTHBHBIE B I10-
Jy4eHUH BOJOPO/Ia P MaccoBoit noe miatunbl 10 0.1% [4,5]. AHamoruyHbie MOIX0bl ObLITU
INpUMEHEHbI U NpH cuHTe3e poTokaranu3atopoB Rh/g-C3Ng n Pd/g-C3Ny [6]. B nexuuun 6ynyr
PaccMOTpPEHBI MOAXO0/IbI K IPUMEHEHUIO KOMILJIEKCHBIX COSIMHEHUI KaK METaJuIOB IJIATUHOBOM
TPYNIbL, TaK ¥ COCTUHEHUN HUKENS U KOOaIbTa JJIsl CHHTE3a BRICOKOAKTHBHBIX (hOTOKATAIN3a-
TOPOB 00pa30BaHMsI BOJOPO/Ia U BOCCTAHOBJICHUS YIJIEKUCIIOTO Ta3a.

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 24-43-03010).

[1]1 E.A. Koznosa, B.H. ITapmon, Ycnexu xumuu, 2017, 90, 1529.

[2] E.A. Koznosa, M.H. Jlromroxus, J[.B. Koszmos, B.H. Ilapmon, Ycnexu xumuu, 2021, 90, 1529.

[3] P.®. AnekceeB, A.A. Capaes, A.1O. Kypenkosa, E.A. Ko3znosa, Venexu xumuu, 2024, 93, RCR5124.

[4] D. Vasilchenko, S. Tkachev, P. Tkachenko, S. Berdyugin, P. Popovetskiy, E. Gerasimov, A. Zhurenok, E.
Kozlova, Inorg. Chem., 2023, 62, 9732.

[5] D. Vasilchenko, A. Zhurenok, A. Saraev, E. Gerasimov, S. Tkachev, P. Plusnin, E. Kozlova, Chem. Eng. J.,
2022, 445, 136721.

[6] A.V. Zhurenok, D.B. Vasichenko, S.N. Berdyugin, E.Y. Gerasimov, A.A. Saraev, S.V. Cherepanova, E.A.
Kozlova, Nanomater., 2023, 13, 2176.
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IIpumenenue AMP cnieKTpocKONUM TBEPAOIO Tesa I aHAaJIu3a (Ga30Boro
COCTOSIHUA ¥ JUHAMHUKHU B CJI0KHBIX MHOTOKOMIIOHEHTHBIX CHCTeMAax

J.1. KomokonoB

@UL] UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
daniil.kolokolov(@gmail.com

Pa3zpaboTka COBpeMEHHBIX MAaTEPUAIOB B 3HAYUTEIIHLHOM CTENIEHHU 3aBUCHUT OT JIETAILHOTO
MOHUMAHUs WX OpraHW3allMk Ha MOJEKYJsIpHOM ypoBHe. [losTomy KpaitHE BaxHO
MPEJIOCTaBIATh TaKyl HMHQPOPMAIHUIO, UCTIONB3Yys A((HEKTUBHBI] HAOOP SKCIEPUMEHTAIBHBIX
UHCTpyMeHTOB. TBepnotenbHas SIMP crnekTpockonus B LIeJOM, a B OCOOCHHOCTH Ha SApax
neiirepust (PH SIMP) - 510 HagexHbli ¥ 5Q(EKTUBHBINA METOI HCCIIEIOBAHUSA MOJIEKYISPHOM
CTPYKTYpBbI, THHAMUKHU U (Pa30BOTO MOBEACHUS B CIIOKHBIX T€TEPOTCHHBIX cucTeMax. B nanHoit
pabote OyayT MOKa3aHbl OCHOBHBIE OCOOCHHOCTH METOJa M MPEJCTABICH P XapaKTePHBIX
NPUMEPOB, TOKA3bIBAIONINX pa3IUYHBIE CTPATETUU MPUMEHEHHs. Tak, OyIeT IOKa3aHbI
BO3MOKHOCTH XapaKTEPUCTUKU MOJICKYJISPHON TOJBMYKHOCTH M YCTAHOBIICHHUS MEXaHU3Ma
CEJICKTUBHOTO PA3JeICHHUS YIJIEBOJOPOAHBIX CMECEH MHUKPOMOPUCTHIMU MOJICKYJISPHBIMU
CUTaMH, IOKAa3aHbl BO3MOYKHOCTH XapaKTEPUCTUKH TBEPABIX KHCIIOTHBIX KaTalu3aToOpoOB, a
Takke ()a30BOT0 MOBEJICHUS U MOHHON MOJBMKHOCTU B MOHHBIX JKUIKUX DJEKTpoiuTax [1] u
TBEPBIX IPOTOHHBIX MPOBOIHUKAX.
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MaKpOIII/IKJII/I‘leCKHe (l)OC(l)I/lHOKCI/l)ILI - HOBBIC JIMT'aH/JBbI 1JIA CHHTE3a

JIIOMUHECHEHTHBIX KoMILTeKcoB Mapranua(Il)
3. Mycuna?, . Hacubymnun?, A.Kapacuk?

“Uncmumym opeanuyeckou u gusuyeckou xumuu um. A.E. Apbysosa ©®UI] Kazanckuii
Hayunovid yeump PAH, Kazans, Poccus.
elli@iopc.ru

JIromuHecnieHTHBIE KoMIUIeKchl Maprania(ll) ¢ opranndeckumu TUranaamMu IPUBICKAIOT
BHUMaHHUE HCCIEJOBaTe]e B TEUEHHUE MOCIEIHUX MECATUICTUN Olarogaps WHTPHUTYIOIIHM
ONTUYECKUM, SJICKTPOHHBIM, MEXaHUUECKUM, TEPMUYECKUM U MarHUTHBIM cBoicTBaM [ 1,2]. [1pu
9TOM OTHOCHUTEIBHO HM3KOM CTOMMOCTHM M TOKCHYHOCTH OHHU JIEMOHCTPUPYIOT BBICOKYIO
KBaHTOBYIO 3(P(PEKTHBHOCTh H3IYYEHUS M TOJTOXHUBYIIYIO (HOCHOPECICHTHYIO SMHCCHIO,
COTIOCTaBUMYIO C KOMIUIEKCAMH Ha OCHOBE OJIarOpOJHBIX METauioB, Takux kKak upuaui(I1l),
miatuHa(Il). Tlpupona mznydenus komruiekcoB mapranua(ll) ompenensieTcss TUIIOM MmonuMdpa,
(dbopMupyeMOro JWraHAHBIM OKpyXeHueM. B Hameilt pabote s KOHCTPYHPOBAHHS
JIOMUHECIICHTHBIX KOMIUIEKCOB MapraHIiia BIIEPBbIE MPEIaratoTCsl OKCHIBI MAKPOIIMKIMYECKUX
aMHUHOMETUI(POC(HUHOBBIX JIMTAH/IOB, COAEPKALIHE IO YeThIpe (pocopuibHble rpynimsl (puc. l).
B 3aBucumocTH ot pazmepa Makponukia, P=0O ¢pparMeHTs! mo-pa3zHOMY MpeI0praHu30BaHbI IS
KOMIUIEKCO0Opa30oBaHusi, 4To 00ecreyrBaeT BapUaTUBHOCTb THUIIOB KOOPAWHAIMM C HOHOM
MapraHia, BeJIMYMH XEJaTHBIX YIJI0B U KOOPAMHALMOHHBIX NOaU31poB. Kpome Toro, BBecHHE
JIOTIOJIHUTEJBHBIX JIOHOPHBIX IIEHTPOB Ha MepU(EpUI0 JIMraHja, CIOCOOHBIX y4acTBOBaTh B
KOOpAMHAIIMU, TAKXKE MOXKET BIUATH Ha CTPYKTYPY U JIIOMUHECLIEHLINIO KOMILJIEKCOB.

R\ I‘?

P/\ /\P/

/o N o7 R = Ph, Mes, Py,

(H c) O(CH) R' = Alk, CH Ar, CH Py
\ P N Y/ n=2-5
\\/P

/ \
R R’ R

PI/ICYHOK 1. Tumesr MAaKpOUOKHWINYCCKUX JIMTAHAOB JJIsI CMHTE3a JIAMUHECHCHTHBIX KOMIIJICKCOB
mapranma(ll).

B noxnane 6yayT o0CyKI€HBI METOIbI CHHTE3a TAKUX JIUTAH/IOB M UX CTPYKTYpPA, a TAKKE
MOJIXO/Ibl K CHHTE3Y U BBIJICJICHUIO X KOMIUIEKCOB ¢ ranorenunamu mapranua(ll). Taxxke OynyT
00CyKJI€Hbl JIOMUHECIICHTHBIE XapaKTEPUCTUKHU O0Opa3yIOLIMXCSd KOMILJIEKCOB M 00O3HAUEHBI
NEPCIEKTUBBI UX IPUMEHEHUS.

Paboma evinonnena Paboma evinonnena npu ¢purancogoti noodepaicke Poccutickoeo HayyHo2o
@onoa u Axaoemuu nayx Pecnyoruxu Tamapcman (npoexm Ne 25-23-20201)

[1]P. She, Y. Ma, Y. Qin, M. Xie, F. Li, S. Liu, W. Huang, Q. Zhao, Adv. Optical
Mater. 2020, 8, 2000985
[2] Y. Qin, P. She, X. Huang, W. Huang, Q. Zhao. Coord. Chem. Rev., 2020, 416, 213331
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J{n3aiiH M TOHKAsl HACTPOIKA XapaKTEePUCTUK JOHOPHO-AKIENTOPHBIX
XpoMO(OpOB HA OCHOBE KOMILJIEKCOB METAJLJIOB € PeIOKC-AKTUBHBIMH
JIMTaHJaAMM

A. B. ITuckysos

HUMX PAH, yn. Tponununa 49, Husxcnuii Hoseopoo 603137
pial@iomc.ras.ru

CoBpeMeHHbIe Pa3pabOTKH B 007aCTH OPTaHNMYECKOM SJICKTPOHUKHU BCE YaIlle BOCTPEOYIOT
TaK Ha3bIBAEMBbIE «ITyII-ITYJIbHBIE» XPOMO(OPHBIE COSAUHEHUS, COJIEPKaIIe OpraHN4YEeCKHE J10-
HOPHBIE U aKIENTOPHBIE (PPArMEHTHI, CBSI3aHHBIE MEKIY COOON MOCPEICTBOM COMPSKEHHBIX TT-
MocTukoB (D-m-A). Takue kpacuTenu akTUBHO HCIOIB3YIOTCS B AU3aiiHE pa3IuYHbIX JTFOMHHO-
(hopoB 1 HETMHEHHO-ONTUYECKUX MATEPHAIIOB, a TAKXKe JJIs CO3JJaHus ONITUYECKUX Mpeodpa3o-
BaTeJIe SHEPruu - OpraHUYecKUX (OTOBOJIBTAUYECKUX SYEEK U CBETOM3IIYHYAIOLIUX JTHOJIOB.
AJbTepHATUBHBIN MOIX0 K XUMUYECKOMY KOHCTPYUPOBAHHIO MTOI00HBIX TUTMEHTOB — 3TO KO-
OpIMHAIIMOHHBIE COEIUHEHUS, BKIIOYAIOUINE OJHOBPEMEHHO TOHOPHBIC U aKLENTOPHBIC JTH-
TaH/bl, CBSI3aHHBIMU 4Yepe3 KaTHOH-KoMIUIekcooOpaszoBatenb (D-M-A). COopka Takux Xpomo-
(opOB OCYILIECTBIIAETCS METOIaMU KOOPAUHAIIMOHHON XMMMHU, YTO [TO3BOJISIET OBICTPO MOIy4aTh
CepUU COSJMHEHHI U TOYHO HACTPaMBaTh YHEPTHUIO IPAaHUUHBIX opOuTaneil. /lnamnazon pabounx
JUIMH BOJIH 3JI€KTPOMAarHUTHOTO M3JIY4YEHHS IPU 3TOM MOXKET OXBaTbiBaTh Y®, BUIUMYIO U
onmxHioro MK-obmacTu.

0]
- Bu
(0]
Bu
i X
[/NR N ~NO
SNRONTY :C:NO
A
AE 2.05eV 1.82 eV 1.71 eV 1.27 eV 1.06 eV

Puc. 1. Cxema cuHTE3a KOMIUIEKCOB 0JI0BA C KOHTPOJIMPYEMOM 3HEpTUel nepeHoca 3apsaia

B nmoknage cooOmiaeTcst 0 MOJEKYISIPHOM JM3aiiHE KOOPAWHAIIMOHHBIX COCAMHECHHIA,
BKIIIOYAIOIINX  JIOHOPHBIE KATEXOJIATHbIE W  AKIENTOPHbIE JUUMHUHOBBIC  JIMTAH/BI.
PaccmatpuBaeTcsi cTpaTerusi HAacTpOMKM HSHEPruM IEpeHoca 3apsia JHUraHja - JIUTraH.
MOCPEACTBOM MOJU(DHUKAIMKE KOOPIWHAIMOHHOTO TIOJMURIpa, BAPBUPOBAHUS DJICKTPOHHBIX
XapaKTePUCTHK OPTraHWYCCKUX JIMTAHJOB M BBIOOpa MPHUPOABI KOMILIEKcooOpa3oBarens. B
KaueCcTBE OOBEKTOB WCCICIOBAHUS BBICTYNAIOT TPEACTABUTEIM psfa TMEPEXOJHBIX H
HEIMEPEXOJHBIX METAJJIOB, YTO II03BOJISIET MPOJAEMOHCTPUPOBATh YHHUBEPCAIBHOCTh U
3(PEKTUBHOCTD MPEIOKEHHBIX TTOIXO0I0B.

Paboma svinonnena npu ¢punancosoti noooepocke PH® (npoexm 22-13-00351-I1).
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KOMIIJIQKCOOﬁpaZiOBaHHe C MEPOKCUAOM BOJOpPOIa

IL.A. Eropos, H.C. Maiiopos, I1.B. [TpuxoaueHko

HOHX um. H.C. Kypnakosea PAH, Jlenunckui npocnekm 31. Mockea 119991
prikhman@gmai.com

Koopaunanus nepokcuaa Bojgopoa meramioneHrpom, aromom xkene3a(Ill) (Compound 0)
SBIISICTCSI TIEPBOM CTaguel (epMEHTAaTHBHOTO IMKJIA KaTaja3 W Mepokcuaa3. MoJeKyspHbINA
MEXaHHU3M 3TOr0 B3aMMOJCHCTBHUS 1O KOHIA HE HccienoBaH, mockonbky Compound 0 —
KOPOTKOXMBYIIIEE  COEIMHEHHE, OBICTPO  MpPETEpIEBANOLIEe IMPEBPALICHUs B XOJe
(epMEHTATUBHOIO LIMKJIA, [I03TOMY €r0 CTPOEHHUE J0 CUX IOp He oxapakTepu3oBaHOo. CHHTE3 U
XapaKTepu3alus MHTEPMEANATOB SIBJISIETCA IPU3HAHHBIM IIOXO0A0M IIPU U3yUYEHUU MEXaHU3MOB
KaTaJIUTUYECKUX peakunid. OHaKO CUHTE3 KOMIUIEKCOB € IEPOKCHIOM BOJIOPO/A OCIIOKHIETCS
TEM, YTO BCJEJICTBHE CIab0 BBIPAKEHHBIX OCHOBHBIX CBOWMCTB MEPOKCHJ BOAOPOAA - CiIabo
KOOPIAMHUPYIOIIUH JIMTaHJ, B PABHOBECHBIX YCIOBUSX HE OOpa3yIONMid KOMIUIEKCOB B
OOJIBIIMHCTBE MOJSPHBIX PACTBOPUTENIEH, B TOM YUCIE, B BOAHBIX pacTBopax. [loatomy uncio
OXapaKTepU30BAHHBIX KOMIUIEKCOB C TIEPOKCUIOM BOJOpPOAA OrPAHUUYEHO OTIECIbHBIMU
IIPUMEpaMHu.

B nmannO#l paboTte pa3paboTaH HOBBI CHOCOO MOMYYEHHS KOMIUIEKCOB C IEPOKCHAOM
BOJIOPOJIa, OCHOBAHHBIM Ha HCIOJB30BaHUU OE3BOJHOTO YUCTOrO MEPOKCHJA BOJOPOAA B
Ka4yeCTBE KaK pacTBOPUTEIIS, TaK U uranja [1]. B kauecTBe cpelibl AJ1sl MOJyYEHUS KOMILJIEKCOB
C TEpPOKCHIOM BOJOpPOJa MOXKHO TakKKe MCIIONb30BaTh IUAITUIIOBBIA 3(Hp, KOTOPBIA NpHU
CMEUIMBAHUM  C MEPOKCHJIOM BOJAOPOJAa YCTYNaeT MOCIEIHEMY B KOOPAUHUPYIOIIEH
CIOCOOHOCTH 3a CYeT 00pa30BaHMs C HUM BOJOPOJHBIX CBSI3€H, YTO MPUBOIUT K MOBBIIICHUIO
ocHoBHocTu H2O» u cHmxkenuto takoBoi st EtO. B3aumopeiicTBue nepokcuaa Bogopoja ¢
KOOpPAMHALIMOHHO HEHACHIIEHHBIMU coenuHeHussMu onoBa(IV), ycroiiuuBeIMM B cpene
NEpOKCHJa BOJOPOAA U HE BBI3BIBAIOIIMMM €r0 pa3joKEHUE, NMPUBOAUT K OOpa30BaHHUIO
COOTBETCTBYIOIIHUX KOMILJIEKCOB € MEPOKCUAOM BOJOPO/IA, YTO MOATBEPKIACTCS Pe3yJibTaTaMU
AMP'®Sn u O cnekrpockonuu. Ilpemnoxkeno ucnomb3oBath 18-kpayH-6 s>dup s
KPUCTAJUIM3alMM KOMIUIEKCOB C IMEPOKCUAOM BOAOpoja. CTPyKTypHO OXapakTEpHU30BaHO 9
HOBBIX KoMILIeKcOB ofioBa(IV) ¢ mepokcunom Boiopoaa Y CTaHOBIEHO, YTO KOOPAMHUPOBAHHAS
¢ aromoM osioBa(IV) Monekyna nepokcuaa Bojopoja oopa3yer BOJOPOJIHbBIE CBA3HM KaK JOHOP
JIByX IIPOTOHOB, B TO BpeMs KakK MojeKyjJa 18-kpayH-6 BBIIOJIHSAET poOJIb BTOPOH
KOOPJAMHAIIMOHHOH cepbl, CTaOMIN3UPYsI KOMIUIEKC TOCPEICTBOM BOJIOPOTHBIX CBS3EH.

ITo pesynbratam DFT-pacu€roB ycTaHOBIEHA IpsMas KOpPpEJALUS MEXKIAY CYyMMAapHOH
SHeprueil IBYX BOAOPOAHBIX CBsA3eH, oOpazoBaHHbIX juranaom H»Oz, u paccrossauem Sn—O,
OTBEYAIOIIEMY KOOPJMHALMOHHOW CBSI3U: OOJbIIAs cyMMapHasi SHEprus BOJOPOJHBIX CBsSI3EH
COOTBETCTBYET MEHbIIIEMY paccTOSHHIO Sn—O. DTO CBHAETEIHCTBYET O CHHEPIETHYECKOM
(koomepatuBHOM) 3 deKTe, Mpu KOTOPOM BOAOPOIHBIE CBSI3U HE TOJIBKO CaMHU CTAOMIM3UPYIOT
KPUCTAJUIMYECKYI0 CTPYKTYPY, HO M YCWJIMBAIOT KOOPAMHAIMOHHOE B3aWMOJECHCTBHUE MEKIY
atomom onoBa(IV) u nmepokcuaom Bogopoza [1].

Paboma svinonnena npu ¢punancosoti noooepocke PH® (npoexm 22-13-00426-11).

[1] A.G. Medvedev, P.A. Egorov, et.al. Nat. Commun., 2024, 15, 5758.
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FeTepoaTOMHble H IreTePpOUNKINICCKHUEC 1,3-III/IKCTOH3T]>I JJAHTAHOHU/I0B -
CTPOECHUE U JIIOMUHECHHECHTHLIC CBOlCTBA.

W.B. Taiinakos?, M.T. Metnun?, JI.A. Metnuna?, B.M. Kopmrynos?, T.A. IlonukoBckuii ?,

B.E. T'onuapenko ¢, T.C. Crankesuy “°

* Quzuueckuut uncmumym um. I1.H. Jlebeoesa PAH, Jlenunckuii np-m, 53, Mockea 119991
b Unemumym opeanuueckoui xumuu um. H.J[. 3enunckoeo PAH, Jlenunckuii np-m, 47, Mockeéa
119991
taidakov(@gmail.com

HampaBnennplii nuzaiiH  3QQeKTUBHBIX JTIOMUHOPOPOB HA OCHOBE KOMILIEKCOB
JAHTAHUJIOB TMPEJACTaBIAET COOOM aKkTyalbHyH0 3ajady B OOJacTH  COBPEMEHHOMH
KOOPJAMHAIIMOHHOW XUMHUHU M XHMHYECKOro MmaTtepuayioBeleHus. OIUH U3 TaKUX IOJIXOJ0B
OCHOBaH Ha ONTHUMM3alUU IIyTEH IepeHoca PHEPrMM MEXKAY OpPraHMYECKHUM JIMTaHAOM U
LEHTPaIbHBIM HOHOM-U3IIy4aTesIeM.

BBesneHue pasnuUHBIX  T€TEPOLUKINYECKHMX (PAarMEHTOB WM Te€TepOAaTOMHBIX
3aMECTUTENIE B MOJIEKYJbl JMKETOHOB ITO3BOJSET B IIMPOKUX IMpelesax BapbUpOBaTh HX
JJNIEKTPOHHBIE U CTEPUUYECKHE CBOWMCTBA, PETyJIMPOBATh KOMJIEKCOOOPA3YIOIIYyI0 CIHOCOOHOCTh
TaKUX JTUTaH0B. Bce 3To, B CBOIO ouepeib, BIUSET Ha MOJIEKYJISIPHOE CTPOCHUE 00PA3yIOIIUXCS
KOMILJIEKCOB, U ONOCPEIOBAHHO — Ha IyTH MUTPALUU SHEPTUU JIEKTPOHHOTO BO30OYKACHUS B
3TUX cucTeMax. Takum 00pazom, HEOONbIINE BApUAIUU XUMHYECKOH CTPYKTYpPHI JTUTAaHIOB
MOTYT OKa3bIBaTh CYLIECTBEHHOE BIUSHUE HAa H3(PPEKTUBHOCTH JTIOMUHECIICHIIUU 00pa3yomuxcs
KOMILIEKCOB.

B nmoxmame OyayT moapoOHO pacCMOTPEHBI PA3MYHBIE THIIBI  CTPYKTYPHOM
Monupukanuu 1,3-AMKETOHATHBIX JINTAHAOB W UX BIMsAHUE Ha (oTOopU3NYECKUE CBOMICTBa
MOJTy4YaeMbIX KOMILIEKCOB. Takxke OyJIeT pacCMOTPEHO BIMSHUE O3TUX MoJauduKanuii Ha
JIOMHMHECIICHTHBIE CBOWCTBA HEUTPAJbHBIX KOOPAMHALMOHHBIX COEIMHEHHH HEKOTOPBIX
TPEXBAJCHTHBIX JIAHTAHOUJOB W OCOOCHHOCTH MEXaHH3MOB TMepefaud OJHEPruu B HUX
MPUMEHUTEIHHO K CO3AaHUIO 3(PPEKTUBHBIX IFIOMHUHECIIEHTHBIX ()YHKIIMOHATIBHBIX MATEPHAIIOB.

Paboma evinonnena npu noooepoicke PH® (IIpoexm Ne 25-13-00399).
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Koopannauunonnas xumus d'°-meraJisioB ¢ NPOU3BOAHBIMHU MUPA30Ja:
COBpeMeHHbIEe TEHACHIUN U BbI30BbI

A. A. Tutos, I'. b. SIxoBnes, A. I1. Onbopsix, O. A. ®ununmos, E. C. [Ilyouna
HHS0C PAH, yn. Basunosa 28 cmp. 1, Mockea 119334
tit@ineos.ac.ru

W3ydenue KOOPAMHALMOHHBIX COCAMHEHMH MeTayuioB 11 rpynmsl mpeacraBiseT coOoi
BAXHOE M BOCTPEOOBAaHHOE HANpABICHHWE B COBPEMEHHOH XWUMHUH. AKTYallbHOCTh ATHX
UCCIIEIOBaHU OOYCJIOBJIEHa B OCHOBHOM HX (OTOPHU3MUECKUMH XapaKTEPUCTUKAMHU,
OTKPBIBAIOLIMMH LIUPOKKUE BO3MOKHOCTH JJI IPAKTHUECKOI0 HCIob3oBaHus. Komiuiekcsl Ha
ocHoBe Cu(l) m Ag(l) HaxomaT MPUMEHEHHE MPHU CO3AHUU IMHUCCUOHHOTO CJIOS CBETOJIMOOB
(LED), B CBETOMCIYCKAIOIIUX OJJIEKTPOXUMUYECKUX SYEHKaX, COJHEUHBIX DJJIEMEHTaX |
¢dotokaranutnueckux nponeccax.[1] Ocoboe 3HaueHHe B XUMUM KOOPAMHALMOHHBIX
coenuHeHM d'°-MeTalI0B UMEIOT KOMIUIEKCHI C a30TCOAEP KAIMMU JIUTaHIaMH, CPEIH KOTOPBIX
MOKHO BBIICTTUTh MNHUpa3ojaT-aHUOH. JlaHHBI TUN JWraHia yHUKalleH Onaromapsi CBOei
JBOWHOW (YHKIMM: OH BBICTYHAaeT KaK MOCTUKOBBIA JIMTaHJ M KaK INPOTUBOMOH, 4YTO
CHOCOOCTBYeT (POPMUPOBAHUIO HEUTPATHHBIX KOMILIEKCOB IMOAXO/SAIINX IS CO3/IaHUS TOHKUX
wiéHok. [Iupazonar-aHnoH crocoOeH 00pa3oBeIBaTh ¢ MeTautaMu 11 rpynmbl TpEXbsaaepHbIC
UKINYeCKHe CTpyKTypsl [MPz]3, koTopble mpu B3amMOIEWCTBHM C a30T-, cepa- H
dbochopcomepkamumu  UraHgaMu  GOPMHUPYIOT — CMEHIAHHOJWTAHAHBIE  KOMIUICKCHI
pa3HOOOpa3HOTO coOCTaBa, CTpoeHUus U CBOWCT.[2] C Apyroil CTOPOHBI, TPEXWICHHBIN
NUPA30JaTHBIA KOMIUIEKC SIBIISIETCS TOJMUACHTATHOW KHUCIOTOW Jlptonca, YTO MO3BOJSET
00pa30BbIBaTh YCTOMYMBBIE MEKMOJIEKYJSIPHbIE KOMILJIEKCHl C pa3IMYHBIMH OCHOBAHMSAMU,
OKa3bIBasl BIUSHHUE HA UX CBOMCTBA.[3]
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M M 2968
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/ \ by
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foNJ 2022 |
— \ #.
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Puc. 1. CrpykrypHas ¢popmyna [MPz]3 (A), 1 mpuMeps! KOMITIIEKCOB, TIOIyYSHHBIX IIPU B3auMojencTsnn [MPz]s ¢
MPOU3BOAHBIMU THpazoimI-rpuauHa (b), ouc(pochuno)merana (B) u 6udennna (I)

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 19-73-20262).

[1] J. Beaudelot, S. Oger, S. Perusko, T. A. Phan, T. Teunens, C. Moucheron, G. Evano, Chem. Rev., 2022, 122,
16365.

[2] K. Baranova, A. Titov, J. Shakirova, V. Baigildin, A. Smol'yakov, D. Valyaev, G. Ning, O. Filippov, S. Tunik,
E. Shubina, Inorg. Chem., 2024, 63, 16610.

[3] A. Olbrykh, A. Tsorieva, V. Korshunov, A. Smol'yakov, I. Godovikov, A. Korlykov, I. Taydakov, A. Titov, O.
Filippov, E. Shubina. Inorg. Chem. Front. 2025, 12, 812.
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JIIP B ucciienoBaHu PyHKIHUOHAJIBHBIX CBOWCTB MOPUCTHIX MATEPHAJIOB

M. B. ®enun

MTI] CO PAH, yn. Uncmumymckaa 3a, Hosocubupck 630090
mfedin@tomo.nsc.ru

Matepuaisl ¢ XapakKTepHbIMHM pa3MepaMu IIOp Ha HAHOMETPOBOM ILIKaJIe HAXOAST ILIUPOKOE
IPUMEHEHNE B COBPEMEHHON XMMUU U HayKax 0 Marepuaax. Takue HaHOMOPUCTbIE MaTepUaIIbI
UCIOJIB3YIOTCSL JUIsl PELIEHUs Pa3IM4YHBbIX 3aJad copOLMH, pa3/eleHus cMecell, KaTaiusa,
¢dorokatamuza u ap. IIpu 3ToM ontummzanus MX (PYHKIMOHAIBHBIX CBOMCTB JUISl LEJIEBBIX
HPUIOKEHUH OCTAeTCs aKTyaJIbHOM MPOoOIeMOi.

DONeKTPOHHBIA MapaMarHuTHBIA pe3oHaHc (OIIP) sBisercs BbICOKOMH()OPMATHBHBIM
METOJIOM, MO3BOJSIOUIMM M3y4aTb UM ONTHUMHU3UPOBAaTh MAarHUTHBIE, CTPYKTYpHBIE U
(yHKIIMOHATBLHBIE CBOMCTBa HAHOMATEpHaoB. B HelaBHEM LMKIIE HAIMX paboT OBUIM Pa3BUTHI
HOBbIe puiiokeHus: DIIP k u3yuyeHnr0o MUKpPO/HAaHOMIOPHUCTHIX cpex [1], MeTai-opraHnyecKix
KoopAuHpauoHHbIX noaumepoB (MOKII) [2-5], mopucThix OpraHOKpEMHUEBBIX MaTEPUAIIOB [6-
8], mopucteix xkuakocreit 111 pona Ha ocHoBe HaHo/MuKpodacTull MOKII B HOHHBIX KHAKOCTSIX
U MX BOJHBIX cMecsX. B yacTHocTH, ObLIN HcCiIeI0BaHbl MEXaHU3Mbl COPOLIUH TapaMarHUTHBIX
ra3oB B nopsl MOKII u opranokpeMHHEBBIX MaTepHUaIoB, ONTUMU3UPOBAHbI COPOEHTHI OKCHI0B
azora (NO, NO2) u crioco0bl perenepanuu JaHHbIX COPOSHTOB, IPOIEMOHCTPUPOBAH MTOTEHIHAT
WCIOJIb30BAHUSI HAHECEHHBIX U COPOMPOBAHHBIX B MOPHI TApaMarHUTHBIX MOJIEKYJ B Ka4eCTBE
KyOMTOB [UIsl peaju3alud KBAHTOBBIX BbluMcieHU. Kpome Toro, ¢ ucCnoiab30BaHUEM
uHKarcynuposanHoro B MOKII cnimHOBOro 30H7a M3ydeHa CTaOMJIBHOCTb CEpUU HMOPUCTBIX
x)uakocted ¢ yaactuem ZIF-8. B moknane 06001eHb pe3yIbTaThl MOCAEAHUX JIET 10 TAHHBIM
HaIpaBJIEHUSAM U 00CYyKI€HbI IepcreKTUBbI MpuMeHeHust DIIP criekTpockomnuu B ncciae10BaHUI
U u3aiiHe (QyHKIHMOHAIBHBIX TOPUCTBIX HAHOMATEPHUAIIOB.

Paboma svinonnena npu punancosoii noooepacke PH® (npoexm 24-13-00119).

[1] M.B.®enun, Uzsecmusn Axademuu nayk. Cepus xumuueckas, 2023,72, 312.
[2] A.S. Poryvaev et.al. Chem. Sci. 2024, 15, 5268.

[3] D.M. Polyukhov et.al. ACS Energy Lett. 2022,7, 4336.

[4] A.A. Yazikova et.al. J. Phys. Chem. C 2025, 129, 8455.

[5] Y.N. Albrekht et.al. Small 2025, 21, 2503196.

[6] A.S. Poryvaev et.al. Angew. Chem. Int. Ed. 2021, 60, 8683.

[7] A.S. Poryvaev et.al. ACS Appl. Mater. Interf. 2023, 15, 5191.

[8] A.A. Yazikova et.al. J. Haz. Mat. 2024, 478, 135520.
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Cropnpu3bl HUPKOHUSA B OKUCJIUTEIbHOM KaTaju3e NepoOKCUI0M BOIOpoOaa

0. A. Xomngeesa

Hncmumym kamanuza CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
khold@catalysis.ru

Jlonroe BpeMsi CUHMTANIOCh, YTO KaTalM3aTOpPhl Ha OCHOBE IHUPKOHHS HEIPPEKTHBHBI B
KHUIKO(DA3HBIX OKHCIUTEIBHBIX ITPOILECCax C y4acTHEM IEPOKCHIA BOIOPOJA W3-3a HHU3KOU
JIstoncoBckoit kuciaotHocTu Zr(IV) m ero BBICOKOW CKIOHHOCTH K mojumepu3anuu. OgHako
HEJJaBHUE HCCIIEIOBaHMs Zr-coaepkammx mnojuokcomeramiatoB (Zr-POM) [1-4] u meram-
oprannueckux kapkacoB (Zr-MOF) [5-7] mnoxazamu, uro Zr(IV) moxer 53¢dexkTuBHO
aktuBupoBaTh H>O2 M OCYILECTBIIATh CEJIEKTHUBHOE OKUCIEHUE Pa3IMYHBIX OPraHUYECKUX
cyOcTpaToB (aJIKEHOB, CIUPTOB, THOA(GUPOB U 1p.). HanexHas uzomnsuus aroma Zr, peaanusyemas
B Zr-POM, mpenorBpamaer NOJMMEPH3AIMI0O aKTHUBHBIX IIEHTPOB M CHOCOOCTBYET
anektpopminbHOi aktuBammu H>Oz. CrHeKTpocKOmMYecKre, KHHETUYECKHEe M TEOPETUYECKHE
UCCIIC/IOBAaHHUS BBISBHJIM CYIIECTBOBAHHE JUMEPHBIX MOHO- H JIHIIEPOKCOKOMIUIEKCOB
{Zro(p1?m>02)} u  {Zr(um>-02)}2, a TaKkkKe  MOHOMEPHBIX  IIEPOKCO- H
THIPONIEPOKCOKOMILIEKCOB {Z1(n?-02)} u {Zr(n>-O0H)}. [locneqHue HaUMHAIOT JOMHUHUPOBATH
npu OosbiioMm u30bITke H2O2 M UMEHHO OHM UTPAIOT PEMIAONIYI0 POJIb B KAaTaTUTHYECKUX
peakuusax anekTpoduiabHOro mnepeHoca kucinopoaa. Kpome toro, Zr(IV) karanusupyer
noOoYHyt0 peakiuio - aucmyranmio H>O, KoTopas MOXET MNpoTeKaTh C 00pa3oBaHHEM
CHHIJIETHOTO KHCIIOpOJa W/WIM CYNEepOKCUA-PATUKaIOB, B 3aBUCHMOCTH OT CTPYKTYpPHI
Karanusaropa [2]. B psijie ciyyaeB 3TO IPUBOJIUT K MOSBICHUIO HEOKUIAHHON CEIEKTUBHOCTH
OKHCJIEHUS U HEOOBIYHBIM KUHETHUECKUM 3aKOHOMEpHOCTAM. B otnuuue ot Zr-POM, Zr-MOF
OCYIECTBIIIOT HyKJIeopmiupHyt0 aktuBanuio H>Os, B KOTOpOH KIIIOYEBYIO POJIb HIPAOT
ocHOBHbIEe Zr-OH rpymnmel, TpUCyTCTBYIOIIUE B Zr-OKCOruapokcokiactepax [6,7]. He Toibko
HernocpeacTBeHHoe OkpyxkeHue Zr(IV), HO U KHCIOTHO-OCHOBHBIE PAaBHOBECUS B CHUCTEME
CWJIBHO BIUSIOT Ha MexaHus3M aktuBaiuu H>O: (rereponutuyeckuil/ TOMOIMTUYECKUH,
3N1eKTpO(UIbHBIN/HYKIeohIbHbIN). [IoHMMaHne MEeXaHU3MOB PEeaKLUi OKUCIEHHS TI03BOJISET
3¢ (PEKTUBHO KOHTPOIUPOBATH UX CEIEKTUBHOCTD.

Paboma eévinonnena npu gpunarncosoii noooepsicke PH® (npoexm No. 23-13-00156).

[1] N.V. Maksimchuk, V.Yu. Evtushok, O.V. Zalomaeva, G.M. Maksimov, I.D. Ivanchikova, Yu.A. Chesalov, I.V.
Eltsov, P.A. Abramov, T.S. Glazneva, V.V. Yanshole, O.A. Kholdeeva, R.J. Errington, A. Solé-Daura, J.M. Poblet,
J.J. Carb6. ACS Catal. 2021, 11, 10589.

[2] N.V. Maksimchuk, J. Puiggali-Jou, O.V. Zalomaeva, K.P. Larionov, V.Yu. Evtushok, I.E. Soshnikov, A. Solé-
Daura, O.A. Kholdeeva, J.M. Poblet, J.J. Carbd, ACS Catal. 2023, 13, 10324.

[3] N.V. Maksimchuk, S.M. Marikovskaya, K.P. Larionov, A.A. Antonov, M.V. Shashkov, V.V. Yanshole, V.Yu.
Evtushok, O.A. Kholdeeva. Inorg. Chem. 2023, 62, 18955.

[4] N.V. Maksimchuk, S.M. Marikovskaya, K.P. Larionov, V.Yu. Evtushok, V.V. Yanshole, A.A. Antonov, O.A.
Kholdeeva, Inorg. Chem. 2024, 63, 18043.

[5] N.V. Maksimchuk, J.S. Lee, M.V. Solovyeva, K. H. Cho, A.N. Shmakov, Yu.A. Chesalov, J.-S. Chang, O.A.
Kholdeeva, ACS Catal. 2019, 9, 9699.

[6] O.V. Zalomaeva, V.Yu. Evtushok, I.D. Ivanchikova, T.S. Glazneva, Yu.A. Chesalov, K.P. Larionov, O.A.
Kholdeeva, Inorg. Chem. 2020, 59, 10634.

[7] V.Yu. Evtushok, K.P. Larionov, V.A. Lopatkin, O.A. Stonkus, O.A. Kholdeeva, J. Catal., 2023, 427, 115099.
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HNHTepMeauaThl KATAJIUTHYECKHUX MPOLECCOB € y4acTHEM
3JieMeHTHOro pochopa

J. I'. SIxBapos
HODX um. A.E. Apoyzosa PUL] KasHL] PAH, yn. Apbysosea 8, Kazans 420088

yakhvar@iopc.ru

Coenunenus pocdopa Ha HACTOSIIUI MOMEHT HAIIUTM OY€Hb IIUPOKOE MPUMEHEHHE B Ka-
9YeCTBE KOMITIOHEHTOB KaTaJM3aTOPOB XUMHUYECKUX MPOIECCOB MOMYUYCHHS Pa3TUYHBIX MPAKTH-
YEeCKH BOCTPEOOBAHHBIX OPraHMYECKHX, HEOPTAaHMYECKUX U DJIEMEHTOOPTaHHYECKUX MTPOU3BO/I-
HBIX U MOJUMEPHBIX MaTeprasioB. OCHOBHBIM IPOMBIIIIEHHBIM ChIPhEM AJIs MOJIydeHus (oc-
(dhopconepkamux COCTUHEHHUM SIBISETCS AJIEMEHTHBIA (Oenbiit) docdop, MOJIEKysia KOTOPOTro
IpEeJICTaBIIsIeT COOOU TeTpadIp, B BEPIIMHAX KOTOPOI0 HAX0IATCS aToMbl (hocdopa, mosrydaeMblii
U3 anaTuToB WK (HOCPOPUTOB B pe3yibTaTe B3aUMOJICHCTBUS C KOKCOM M KPEMHE3EMOM IMPHU
BBICOKUX TemnepaTypax. OnHako, B OC/IEHEE BpeMs 3HAUUTEIIbHO BO3POC MHTEPEC K HEKOTO-
PBIM AJIOTPOIHBIM MOAU(DUKALUAM 3JIeMeHTHOro (ocdopa, TakuM Kak yepHbIid pochop, KoTo-
pBIi SIBISIETCS aHAJIOTOM rpadeHa W MepCHeKTHBHBIM MaTepHaoOM JUIS TOJyYEHHUS] aKTHBHBIX
(hOTO- M IEKTPOKATAIHM3ATOPOB, A TAKIKE JUISL CO3/IaHUS AIEKTPOHHBIX YCTPOUCTB, 00T IaI0IINX
YHHUKaJIbHBIMU 3JIEKTPOHHBIMH cBoMcTBamu [1,2].

B nacrosmieit sexuuu 6y1yT pacCMOTPEHbI OCHOBHBIE HHTEPMEUAThl KaTATMTUYECKHX MPO-
IIECCOB, MPOTEKAIOIINUX C YYaCTHEM dJIeMeHTHOTO (Oemnoro, uépHoro) dhochopa, a UMEHHO: MPO-
IIECCHI CEJIEKTUBHOTO PAaCKPBITUA TeTpadapa Oenoro gochopa B KOOpAUHALMOHHON chepe KOM-
IUIEKCOB MEPEXOIHBIX METAIIOB [3,4], peakiuu ¢ MeTaJUI00PraHMYECKUMH peareHTaMu, pUBO-
Jsimme K 00pa3oBaHulo cBs3ei pochop-yriepos u HOBBIX HochopopraHMUECKUX MPOU3BOJHBIX,
a TaKke pa3paboTaHHBIE METO/bI MOJIyUYeHHE aKTHBHBIX TOMOT€HHBIX U T€TEPOreHHBIX KaTallu-
3aTOPOB MPOIIECCOB MOTyUYeHus: MoJieKyJisipHoro Bogopoaa (HER) u BoccranoBnenus yriekuc-
noro raza (CO2RR) [5-7].

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 23-13-00427).

[1] Z. N. Gafurov, A. A. Kagilev, A. O. Kantyukov, O. G. Sinyashin, D. G. Yakhvarov, Coord. Chem. Rev., 2021,
438.2138809.

[2] A. M. Kuchkaev, S. Lavate, A. M. Kuchkaev, A. V. Sukhov, R. Srivastava,

D. G. Yakhvarov, Energy Technology, 2021, 2100581.

[3] D. Yakhvarov, P. Barbaro, L. Gonsalvi, S. M. Carpio, S. Midollini, A. Orlandini,

M. Peruzzini, O. Sinyashin, F. Zanobini, Angew. Chem. Int. Ed., 2006, 45, 4182.

[4] A. M. Kuchkaev, A. M. Kuchkaev, Kh. R. Khayarov, E. M. Zueva, A. B. Dobrynin,

D. R. Islamov, D. G. Yakhvarov, Angew. Chem. Int. Ed., 2022, ¢202210973.

[5] A. M. Kuchkaev, A. M. Kuchkaev, A. V. Sukhov, S. V. Saparina, O. 1. Gnezdilov,

A. E. Klimovitskii, S. A. Ziganshina, I. R. Nizameev, I. P. Asanov, K. A. Brylev,

O. G. Sinyashin, D. G. Yakhvarov, Int. J. Mol. Sci,. 2023, 24, 3095.

[6] A. M. Kuchkaev, A. M. Kuchkaev, A. V. Sukhov, S. V. Saparina, O. 1. Gnezdilov,

A. E. Klimovitskii, S. A. Ziganshina, I. R. Nizameev, I. R. Vakhitov, A. B. Dobrynin,

D. L. Stoikov, G. A. Evtugyn, O. G. Sinyashin, X. Kang, D. G. Yakhvarov, Nanomaterials, 2023, 13, 826.
[7] L. F. Sakhapov, A. V. Zhurenok, Z. N. Gafurov, D. D. Mischenko, E. E. Aidakov,

V. A. Lomakina, A. A. Saraev, E. Yu. Gerasimov, E. A. Kozlova, O. G. Sinyashin,

D. G. Yakhvarov, Int. J. Hydrogen Energy, 2025, 152, 150125.
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YCeTHDBIE TOKJIAABI

MeTa/s-oprannyeckue KOOpPANHAIMOHHBIE MOJIMMePbI JIJAHTAHU/IOB HA
OCHOBeE alleTHJIEH-COJIePKAIIUX U S-HoAu30(TAIATHBIX JIUTAHIOB.

M.A. Bonnapenko.? P.B. Penpkun,*? E.A. [TnntokoBa®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
bondarenko@niic.nsc.ru

Xumuss MOKII uHTEHCHUBHO pa3BHBAaeTCS Ha MPOTSKEHHUH MOCIETHUX JIBYX ICCATHICTHH,
Omaromaps 4emy OBLJIO TIONy4€HO MHOXECTBO HOBBIX THEPCIEKTUBHBIX COEIUHEHUH.
Bo03M0XHOCTB HaIIPaBICHHOIO IU3aiiHa CTPYKTYP, @ TAKXKE BAPbUPOBAHUS UX CBOMCTB 3a CUET
BbIOOpa METAJJIOLEHTPAa M OPTaHWYECKHX JIMTAHIOB, OTKPBIBAIOT OOIIMPHBIE BO3MOKHOCTH
NOJTy4eHUs] (PYHKIIMOHATBHBIX MAaTEPHUAJIOB, O0IAAIONIUX YIPABISEMBIMUA KAaTAIUTHICCKUMH,
COpOIIMOHHBIMH, ONITUYECKUMH M CEHCOPHBIMH CBOMCTBamu [1].

B nannoit pabGore ocBemeHo cpady 2 HampaBieHus pa3Butus xumun  MOKII:
1. T'erepomerannmuueckue f-f KoopAMHALMOHHBIE MOJIMMEpPHl HA OCHOBE S-HOAM30(TaNIaTA.
[TonydyeHHble COEOMHEHHMS] HMHTEPECHBI C TOYKH 3PEHHUS BO3MOXHOCTU «YIIPABJICHUS»
JIOMHHECIICHTHBIMH XapaKTEePUCTUKAMU 32 CYET UBMEHEHUS] COOTHOLIEHUSI HOHOB METAJIJIOB, UTO
MOXXET  MPUBOJUTH K  TOJYYEHUID  HCTOYHHKOB O0emoro  M3IIy4YEeHHUS [2];
2. CoelMHEHUS JIAHTAHUJIOB C JIMTAHJIAMHU, COJACPKAIIMMU alleTUICHOBBIEC TPYIIIIbI, HAIPUMED,
5,5'-(06yra-1,3-muun-1,4-quwnn)ouc(2-xmopoensoar). Vcmonp3oBaHue IJII CHHTE3a <OKECTKUX)
JUIMHHBIX JIMTAaHJOB JOJDKHO II0Ka3aTh XOpOILIMM pe3ylbTaT B MOpo0oOpa3oBaHUM, a
COMpPSKEHHBIE MU-CUCTEMbI ALETHJICHOBBIX ()parMEHTOB U OEH30JBHBIX KOJEll OTIMYHBIE
JIOMUHECIICHTHBIE ~XapaKTepUCTUKU, OCOOEHHO B KOMOMHAIIMU C PEAKO3EMEIbHBIMU
neMeHTaMd. Ha  JgaHHBIE MOMEHT MOJy4YeHBbl CTPYKTypHble JaHHble Oonee 10
KOOPAMHAIIMOHHBIX MOJMMEPOB, a UX PU3UKO-XUMUYECKUE cBoWcTBa u3y4arotces (Tabnuna 1).
Tadauma 1. KoopauHanumoHHbIE MOJMMEPHl HA OCHOBE allETUIICH-COJAEPXKAIIUX JIUTaHJIOB.
Cepuu U30CTPYKTYPHBIX COEAMHEHNH BBIIETIEHBI B OJTHOM CTHUJIE.

o L La Tb Gd Eu
¢ . = .ooii Eb2-CIBAH: | [Lax(DMF)iLs] | [Tb2(DMF)Ls] - [Euz(DMF)iLs]
:?3\‘ Bb2-CIBAH: - [Th2(DMF)iLs] | /Gd:(DMF)Ls] | [Euz(DMF)Ls]
@G: Bb2-BrBAH: | [Laz(DMF)4L3] | [Tb2(DMF)sLs] | [Gd2(DMF)4Ls] | [Euz(DMF)4Ls]
o

Paboma evinonnena npu gpunarncosoii noodepsicke PH® (npoexm Ne 24-73-00209).

[11  Yu X, Ryadun A.A., Kovalenko K.A. et al. // Dalt. Trans. 2023. V. 52. Ne 25. P. 8695.
https://doi.org/10.1039/D3DT01323E

[2]  Bondarenko M.A., Redkin R. V., Pilyukova E.A. et al. // Inorganics 2025. V. 13. Ne 5.
https://doi.org/10.3390/INORGANICS13050154
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CMemaHHOJIAHTAHOU/IHbI€ KOMILIEKChI ¢ KYKYPOUTYPHJIOM: CUHTE3 U
CBOMCTBA

H. B. Aaapuenko, E. A. KoBanenko

HUHX CO PAH, np. akxademuka Jlaspenmvesa, 3, Hosocubupck 630090
andrienko@aniic.nsc.ru

Onna u3 QyHIaMEHTAIBHBIX 337a4 COBPEMEHHON CYNpaMOJIEKYJISPHOW XMMHUHU CBS3aHA C
IUIAHUPOBAaHUEM CHHTE3a, MCCIEOBAHUEM CTPOCHMS U (U3UKO-XUMHUYECKUX CBOWCTB HOBBIX
CHUCTEM, UMEIOIINX II0JIE3HBIE IS IPAKTUYECKOTO IPUMEHEHUS CBOMCTBA.

Kommiekcel naHTaHOUZOB 007aJalOT PAJOM HHTEPECHBIX CHEKTPAIBbHBIX M MarHUTHBIX

cBoiicTB. OnHOM U3 Hambosiee MEepCreKTUBHBIX 00JIacTe MPAKTUYECKOr0 MPUMEHEHUsI TaKUX
COCZIMHEHUI MOKET OBITh HCIOJIB30BAHNE UX B KaUeCTBE HCTOYHMKA Oesioro cBeTa. B pacTBopax
KaTHOHBI JIAHTAHOMIOB 00pa3yl0T KOMIUIEKCHl C OOJBIINM KOOPAWHAIIMOHHBIM YHUCIOM |
pa3HooOpa3HbIM KOOPAWHAIIMOHHBIM OKpYyKeHHeM. boisbime ckopocTn oOMeHa JIMTaHIoB
3aTPYyJIHAIOT BBIIEICHUE ITUX KOMILUIEKCOB B TBEPAYIO (azy, 0COOEHHO M3 BOJHBIX PACTBOPOB.
YcnemnsM cnoco0oM pelieHust 3Toil npoOaeMbl MOXKET ObITh UCHOJIB30BAHUE XEIATHOTO WUIIU
Makpouukindeckoro 3¢dexros. B mpencraBneHHON paboTe MPUMEHEH CyNpPaMOJICKYISIPHBIHN
MOJIXOJ] C UCTIOJIB30BAHUEM OPraHUYECKOro KaBUTaHIa — KyKypOUT[6]ypuia, cocTosiero us 6
TJIMKOJIbYPUIIBHBIX ()ParMEHTOB, COCAUHEHHBIX MEXAYy COOOW METHICHOBBIMH MOCTHUKAMHU.
Monekyna kykypOut[6]ypuna mo ¢opme mpeacTaBisieT MOJblii OOYOHOK B TIOCKOCTU JHA U
KPBIIIKK (IIOPTAJIOB) KOTOPOTO pPAacCIOJIaraloTCs aTOMbl KUCIOpOAa KapOOHMWIBHBIX TPYIII.
YHUKaTbHOE COYETaHWE OTPHUIATECIILHO 3apsDKCHHBIX IMOPTAIOB M IKECTKOM THUIPOodOOHOMH
BHYTPEHHEN IOJIOCTU ONpPEAesieT MX KOOPAWHAIMOHHBIE BO3MOXXHOCTH I1I0 OTHOIIEHHMIO K
KOMILJIEKCAM METAJIJIOB.

B pesynbrare B3aMMOJEHCTBUS CMECH HUTPATOB JAHTAHOUAOB U KyKypOUT[6]ypuia Obuin
MOJyYeHbl aKBAHUTPATOKOMIUIEKCHI ¢ IByMs- (1-8) u Tpemsi- (9-12) pa3HbIMU JaHTAaHOUAAMHU B
COCTaBe CYyNpaMOJEKYJSPHBIX COEIMHEHUH C KyKypOUT[6]ypunom. PeHTreHocTpyKTypHOE
HCCIIEIOBAaHUE II0Ka3ajlo, 4YTO OJTH COEIUMHEHUS MMEIT cieayromue coctaBel  1-8
[{Ln'mLn%,(H20)5(NO3)}2CB[6]](NO3)sHNO3-xH,O (Ln'=Dy, Ln?>= Pr(1), Nd(2), Sm(3),
Gd(4), Tb(5), Ho(6)) u 2[Ln'nLn%(H20)s] (NO3);-CB[6]-2HNO3-yH,O (Ln'=Dy, Ln? =
Er(7),Yb(8)) u 9-12 [{DymEu,Tbix(H20)s5(NO3)}2CB[6]](NO3)4-HNO3-zH>O. Yucrora 1Bera
coenuHeHui 4, 6 u 11 oueHp O6aU3Ka K HYJIIO, IO3TOMY OHU XOPOIIO MOAXOJAT /ISl FeHepaluu
0eJIoro cBeTa M MOTYT Hcroib3oBaTthesi B WLED-cucremax.

CMel1aHHOJIAaHTAaHOUHBIE KOMIUIEKCHI MOTYT OBbITh 3((QEKTHUBHBIM HHCTPYMEHTOM JUIS
IPOEKTUPOBAHUS ONTUYECKUX JIOTUYECKUX CUCTEM HA OCHOBE MX HACTPAUBAEMOIO M3IIydyeHUS,
3aBUCALIETO OT NpeoOpa3oBaHUsl CUTHAJIOB JIIOMMHECLEHLUHU. bnarojgaps HCHOIb30BAHUIO
U3JTY4CHHUs, 3aBHCALICTO OT BO30OYyXJIeHHs B ogHOM coenuHenuu (11) Oblna moiydeHa HOBas
MOJIEKYJISIpHas JIOTMYecKas cucTeMa ¢ TpeMs Bxojaamu. Pabora mokasana, yTo IMOJIyueHHbIE
KOMIUIEKCBI MOTYT CIYXHTb HOBOH Iu1arhopMoil s CO3JAaHUS HMHTEJUICKTYalIbHBIX
JIOMHHECHEHTHBIX CHCTEM U MHOIOMOJIOBBIX ONITUYECKUX JIOTHUECKUX JIEMEHTOB.

Hccneoosanue svinonneno npu guuancosoii noodepoicke epanma PH® (npoexm No 24-23-
00246)
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Cunre3 n CTpo€HUC 61/IHapH]>IX MOJINXAJBKOTCHU/I0B PaHHUX MMEPEXOTHBIX
METaJLJIOB

C. b. Apremkuna,” A. A. Ilontapak,? II. A. ITonrapak?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
artem(@niic.nsc.ru
K nHacrosimemy BpeMeHH M3BECTEH JOBOJIBHO OOJIBLION PAJ MOJUXAIBKOTEHUIOB PaHHUX
NEPEXOJIHBIX METAIOB, TO €CTh COEIMHEHUH, coiepkammx rpynmy Qn (#>2, game 2).
PazHooOpasue ux CTPYKTYpPHBIX MOTHBOB JOCTHTaeTCs 3a CUeT pa3HbIXx cucteM M-Q, nms
KOTOPBIX HAWIEHBI TAKKE COeAMHEHN [ 1], 0THAKO JUIsl OTIETHHO B3ATHIX CHCTEM X HabOp varie
Bcero HeBenuK. Hanpumep, B cucreme Nb-S u3zBecTHbI KprcTauIMYecKue Noaucyibhuasl NbS;
u NbSs4 [2]; B cucteme Ta-Se — tosibko TaSes; B cucteme Ti-Se — TiSes. Conmeprxkanue xaibKoreHa
B u3BecTHbIX [IXTIM ot MQ; (NbSs, TaSes u ap.) 10 MQs (ZrTes) nmokasbiBaeT UHTEpPBaJ, B
KOTOPOM MOXHO ObLIO OBl OXuAaTh NosydeHus HOBBIX OmHapHBIX [IXIIM. [losBienune panee
HEU3BECTHBIX XaJbKOT€HUJOB MEPEXOJHBIX METAIUIOB MOTIJI0 OBl PAaCHIMPUTH 3HAHUS 00
YCIIOBUSIX B3aUMOJACHCTBHS METAJUIOB M XaJbKOT€HOB IPH MOBBILIEHHBIX TeMIepaTypax, o0
OCOOCHHOCTSIX KPHUCTAJUIMYECKOTO CTPOEHUsI OWHAPHBIX COCOUHEHHH W cOoeluHEHui Oomee
CJIOHOTO COCTaBa (CIOCOOBI CBSI3BIBAHUS aTOMOB METajUla U XaJbKOTEHA, THIl KOBaJCHTHO-
CBSI3aHHOTO MOTHBA).
JloKI1ay| MOCBSIICH MTOMCKY HOBBIX OMHAPHBIX TMOJIMXAThKOTEHUIOB MEPEXOIHBIX METAIUIOB
4,5 rpymn (Ti, Nb, Ta). OGcyxmaroTcst ycinoBusi oOpa3oBaHUS, CHHTE3, KPUCTALTHYECKOE
CTpOCHHME HOBBIX MoymxanbkoreHuIoB Ti, Nb, Ta. DkciepuMeHTaIbHBIC JaHHBIE ITOICPKAHbI
MIEPBONPUHIIUITHBIMU pacyeTaMH YCTOWYMBOCTHU ITHX (a3.

Ef, kJimol at.

: ‘
oTa L » 0,0 0,2 0,4 0,6 0,8 1,0
p ose ®

¢ n(Se)/ n(Ta+Se)

a) 0) B)
Puc. 1. Ctpoenue cinosi B ctpykrype TasSei7 (a), ymakoBka emneil u rpynn Se; B CTPYKTYpe
TasSe1s (0), tmarpaMma BbIyKII0# 000510uKH 17151 cuctembl Ta-Se (B).

Paboma evinonnena npu gpunancosoii noooepoicke PH® (npoexm 25-23-00151).
[1] E.A. I'paiidep, C.b. Apremkuna, M.H. iBanosa, K.A. bpsuie, B.E. ®enopos, Ven. Xum.,
2023, 92, RCR5072.

[2] A. Poltarak, P. Poltarak, A. Enyashin, V. Komarov, S. Artemkina, V. Fedorov, Inorg. Chem.,
2022, 61, 2783.
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Cunre3 HaHoCcTPYKTYP BCN/BCy, EepCceKTUBHBIX /I

(l)OTOf)JICKTpOXI/IMI/I‘-IeCKOFO PAa3J0KEHUA BOAbI

C. B. Benas,? JI. By°
“UHX CO PAH, np. Axao. Jlaspenmvoesa, 3, Hosocubupck, 630090
SJIVHT, yn. Lanvwans Muoon, 189, Auvwans, KHP, 114051
sveta@niic.nsc.ru

Cpenu pa3nUUYHBIX METOAOB pA3IOKEHHS BOAbl (orodnekrpoxumuueckoe (DIX)
npeoOpa3oBaHUe COJHEYHOW SHEPTHH MpPUBJIEKAeT 3HauuTelbHOe BHHMaHue. Ocoboe MecTo
3aHMMAIOT HEMETANINYECKHUE TOHKOIUICHOYHBIE MAaTepualibl C HAHOMOPUCTOW CTPYKTYpPOH,
o0ecTeynBaroIell BBICOKYIO KAaTAIUTHYECKYI0 AaKTHBHOCTH (HOTOANIEKTpoaoB. OCHOBHBIM
(hakTopoM, CACPKHUBAIOUINM MPAKTHUECKOE MCIOIB30BaHUE (DOTOKATAIUTUYECKUX MPOIIECCOB,
SABIISICTCS  OTCYTCTBUE J(P(PEKTUBHBIX, CTAOMIBHBIX T€TEPOreHHBIX (HOTOKATAIN3ATOPOB,
(YyHKIMOHMPYIOIIUX TOJ AeHcTBHEM BHAMMOro cBeTa [l], mosToMy O0ibllIOe BHUMaHHE
yIIeJIsIeTCs IOUCKY M CHHTE3Yy HOBBIX (hOTOKaTann3aTopoB. BecbMa epcreKTHBHBIM MaTepHaIoM
st 3G dexTuBHOTO POX pasnokeHus BOAbI ObLI MPU3HAH Te€KCArOHAJIbHBIN KapOOHHUTpHU Oopa
(h-BCN) [2].

B nmannHol pabore MBI cooOIaeM O KOMOMHHMPOBAHHOM CHHTE3€ (POTOIJIEKTPOJIOB
BCN/BCy/FTO/crexno, rae cimou BCx u BCN momywyenst metromamu LPCVD u PECVD
COOTBETCTBEHHO M3 cMecH mapa TpumerwiamuuHoopana (CHs)sN-BH3 (TMADB) u a3ora npu
oTHoLEeHUHU napuuaibHbix gasienuii p(TMAB) : p(N2) =3 : 1 u remnepatype 400 °C. U3mensun
Bpems HaHeceHus ciiost BCx - o1 5 10 30 mun. Cnoit BCN M0KHO onucaTh Kak TPEXMEPHYIO CETh
BEPTUKAJIbHBIX HAHOCTEHOK (TOJIIMHONH HECKOJIBKO HAHOMETPOB), MPEICTABISAIOMIUX COOOH
ctonku MoHocnoeB h-BCN. U3yuenuss mopgosoruu, CBOUCTB U CTaOUIBHOCTU HPU XpaHEHUU
MOJIYYEHHBIX TJIEHOK NpOBOAWIM ¢ ucnoyibzoBanueM COM, ACM, D/IC, PODC, POA, UK- u
KPC u UV-Vis-NIR cnekrpockomnum.

Puc. 1. [ToBepxHocTs (a, B) u monepeunoe ceuenue (0, r) crpykryp BCN/Si (a, 6) u BCN/BC/Si
(8, 1).

HcnbiTanue (GOoTOKaTaIMTUYECKOH aKTHBHOCTHM KOMIIO3UTHBIX 00paszunoB BCN/BCx B
nporecce ®OX pasznoxkeHHs BOJBI AAJNO 3HAYEHHUS IUIOTHOCTH (ortoToka mpu 1,23 B,
3¢ heKTUBHOCTH (HOTOIEKTPUIECKOT0 NpeodpazoBanus npu 1,16 B u ruiotHOCTH hOTOTOKA ITpH
pasomknyToii mermu npu 1,23 B: 0,82 MA/cm?, 0,02% u 10 MKA/cM? COOTBETCTBEHHO, YTO
MIPEBOCXOJIUT COOTBETCTBYIOLIUE 3HAUEHUS, MTOTYUYEHHbIE /ISl OJHOCIOWHBIX 00pa3uoB BCN u
BCx. VYcrpoiictBo Ha ocHoBe kommo3uta BCN/BCx mpoaeMoHCTpHUpOBaNO CTaOMIBHOCTH B
TeyeHue He MmeHee 100 .

Paboma svinonnena 6 pamkax eoczaoanus MHX CO PAH.

[1]W. Fu, Y. Zhang, X. Zhang, H. Yang, R. Xie, S. Zhang, Y. Lv, L. Xiong, Molecules 2024, 29, 289.
[2] Z. Lin, X. Wang, Angew. Chem., Int. Ed. Engl. 2013, 52, 1735.
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Cesa3b 3¢ PpexTuBHOoCcTH reHepaunu *OH u 3¢ppexTuBHOCTH doTONU3A

NPHPOAHBIX KoMILIekcoB Fe’*
I0.A. benukos, O.E. TrorepeBa, O.A. CubiTHUKOBA, W.I1. [To3aHs1KOB

UXKI CO PAH, yn. Hucmumymckasa 3, Hoeocubupck 630090
y.belikov@g.nsu.ru

Uccnenosanne KoMmIuiekcoB Fe’™ ¢ mpupomHbiMM  KapOOHOBBIMM — KHCJIOTAMH
IPEJICTaBIISIET UHTEPEC B BUAY BO3MOKHOCTU HCIOJIb30BaHUS JaHHBIX COCIMHEHUI B KauecTBe
(OTOAKTUBHBIX JOOABOK B 3KOJIOrM4YecKod XuMuH. [lomoOHBIE CHCTEMBI M3BECTHBI BBICOKOM
3¢ (GEKTUBHOCTBIO T'€HEPALUU AKTUBHBIX (OPM KUCIOPOAA, B TOM YHCIE THIAPOKCHIBHOIO
panukana *OH — cuIbHOT0 OKUCIIUTENS, CIIOCOOHOT0 HECEIEKTUBHO OKHUCIIATh LIMPOKUNA CIIEKTP
pa3IMYHBIX OPraHUYECKUX COEAMHEHUH BIJIOTh J0 UX IIOJIHOM MUHEpaIU3aLUH1.

Bonpiioe pazHooOpasue MPUPOAHBIX KapOOHOBBIX KHCIOT, CIIOCOOHBIX BBICTYHAaTh B
KayecTBE JIMTAHJOB, TNPUBOIUT K HEOOXOAMMOCTH CHCTEMaTHYECKOTO  CpPaBHEHUS
OKHUCJIUTEIBHOIO TOTEHIMala KOMIUIEKCOB JJIsi HAXOXKICHHUS ONTHUMAJbHBIX BapUaHTOB HX
npuMeHeHus. Hane)XHbIMU CpaBHUTENBHBIMU MapaMeTpaMHd MOTYT BBICTYINATh KBaHTOBbIE
BBIXOJbl (POTOJIM3Aa KOMIUIEKCA M TEeHEepalMd T'MIPOKCHWIBHOIO paauKaia, IO3BOJISIOIINE
olLieHUBaTh 3()h(PEKTUBHOCTH KaK caMoro mnpouecca poToaun3a, Tak U 3p(HEeKTUBHOCTh Te€HEPALUU
OKHUCJIUTEIbHBIX ar€HTOB.

B nannoit paGore mpeamaraercsi IpoCcTOl MOJAXOA K U3MEPEHUI0 KBAHTOBBIX BBIXOJ0B
rerepain *OH npu porosnuse komiuiekcoB Fe’™ ¢ mpupogHbiMu KapOOHOBBIME KUCIOTAMH.
IToxx0/ OCHOBAH Ha UCIOJIL30BAHUM TUIPOKCOKOMILIEKCA Kene3a FeOH?' B kauecTBe CHCTEMEI
CPaBHEHMs C M3BECTHBIM KBaHTOBBIM BbIXxOJoM *OH u OeH307a B KauecTBE CEIEKTUBHOM
JIOBYIIKM HAa TUIPOKCUJIBHBIA paaukain. OTAenbHOE BHUMaHHE ObUIO YIEJIEHO TEPMUYECKUM
npoleccaM, IPOUCXOAIUM B X0/ OOIydeHUs: M Mocie ero npekpauieHus. Mrtorom pa®oTsl
ABJIAIOTCSA BIIEPBBIE KOPPEKTHO M3MEPEHHBIE C yYE€TOM TEPMUYECKUX IPOLIECCOB KBAHTOBBHIE
BBIXObI (hoToNM3a U reHepanuu *OH i mmpokoro crekrpa KomiuiekcoB Fe** ¢ npupoanbivu
KapOOHOBbIMU KucioTaMu. Ilepexon K «3¢¢eKTUBHBIM» KBAHTOBBIM BbIXOAAM (HOTOJIN3A,
YUUTBIBAIOIMX MPOLEHT perenepaiuu Fe’', npuBoasiuii Kk 00pa3oBaHUIO aKTHBHBIX (HOpM
KHCJIOPO/1a, TO3BOJISIET TIOJYUYUTh TMHEHHYIO 3aBUCUMOCTb KBAaHTOBBIX BBIXO0B reHepanuu *OH
OT KBaHTOBBIX BBIXOJIOB (DOTOJIH3a KOMIICKCOB

[lonyueHHble pe3yapTaThl MPEACTABIAIOT OTPOMHBIM HMHTEpPEC I HKOJIOTMYECKON
(hOTOXMMHH, TaK KaK [MO3BOJISIFOT OBICTPO U IOCTOBEPHO OLIEHUBAThH AP(HEKTUBHOCTH T€HEPAIUH
THJIPOKCUJIBHOTO paJuKajia JIMIIb [0 IapamerpaMm (oToju3a camoro kommiekca. OnHaxo,
ClleZlyeT YYWUThIBaTh HE TOJBKO 3(P(EKTUBHOCTh I'€HEpAlMM pajuKala, HO U CTaOMIBHOCTh
KOMIUIEKCOB B HCHOJB3YyEMBIX CHUCTEMAX M «CJIOKHOCTB» CaMoro JMrasaa. Tak, u3
NpPEICTABICHHBIX KOMILICKCOB TOJBKO CHCTEMa C IIABEJICBONW KHUCIOTOH MOXET ObITh
PEKOMEHJOBaHa K MCIIONB30BAaHUIO B CBSA3HM C OOJIBILICH YCTOHYHMBOCTHIO COOTBETCTBYIOIIUX
KOMIUIEKCOB B IIMPOKOM Juana3zoHe pH u HauMeHblIell KOHCTAaHTON CKOPOCTH CaMOro JIMTaHAa
HernocpeacTBeHHo ¢ *OH.
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Onruyecku akTuBHBIE IVIEeHKH Ag-AOT: nosryyenue, moBepXHOCTHBIE
CBOMCTBA U JHEPreTHYECKHEe XapaKTEePUCTUKHU
B. B. Bouapos®?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
v.bocharov@alumni.nsu.ru

KoMmo3uTHele IUIGHKM Ha OCHOBE OpraHo30JIed HaHOYacTHLl Ag  sABIAIOTCA
NIEPCIIEKTUBHBIM MAaTEpUAJIOM JJISl CO3/IaHUS MOPTATUBHBIX CEHCOPHBIX YCTPOMCTB C CUTHAJIOM
MOBEPXHOCTHOTO M1a3MOHHOT0 pe3oHaHca (I1I1P), koTopsie MOTyT OBITH IIUPOKO MCTIOJIb30BAHBI
B MEAMLMHE M MPOJOBOJIBCTBEHHON Oe30macHOCTH. OpraHo30JIbHBIE IJIEHKH JIEMOHCTPUPYIOT
ctabunbHblid [1I1P curnan Onaromapss Hanmuuuio u30biTka Monekyn IIAB Ha moBepxHoCTH,
CIOCOOCTBYIOILIETO COXPAaHEHHUIO IJIa3MOHHBIX CBOMCTB y HaHouacTul] Ag. Bmecre ¢ Tem
HaJM4yue AUQGUIBHBIX MOJIEKYJ CYLIECTBEHHO YCIIOXKHSAET HMHTEPIPETALUI0 MOBEPXHOCTHBIX
CBOWCTB IUIGHOK Ha MX OCHOBE (CMayMBAaE€MOCTH, IIEPOXOBATOCTH M T.[.), a TaKXKe HX
SHEPreTUYECKUX XapaKTePUCTUK (IOBEPXHOCTHOW SHEPruM, MOJIYJS YINPYroCTH, paboThI
KOT€3UH U T. [I.), 4YTO CTABUT MOJ BOIIPOC aKTUBHOE BHEJIPEHNUE COOTBETCTBYIOLINX KOMIIO3UTOB
B TexHoJsioruu npoussoacrsa IIIIP cencopos.

B pamkax naHHO# paboThl HpeAsioKeHa MPOCTasi METOMWKA MOJIYYCHHS ONTHYECKH
akTUBHBIX KoMno3uToB Ag-AOT wmeromom «Dip-coatingy. IlorpyxeHue MOATIOKKH
OCYIIECTBJISIIM HETIOCPEJICTBEHHO B 30JIb AZ KOMHATHOW TEMIEPATypbl, CTAOMIN3UPOBAHHOTO
AOT B nexane. KonnyectBo norpyxeHuii BapbupoBaiu oT 1 10 5 pa3. [IpoomxuTenbHOCTh U
MHTEPBAJIBI MEXKAY IOTPYKCHUSAMH COCTABWIIN 2 €. DKCIIEPUMEHTAIBHO I0KA3aHO, YTO HAINYHE
Pa3BUTOrO a7ICOPOLIMOHHOIO €105l MULIEJUT HAa YaCTULAX JParoleHHOI0 MeTajula CiocoOCTBOBAJIO
COXPAHEHHUIO UX JIMHEWHBIX Pa3MEpPOB B JUCIIEPCHON CPElIE B TCUEHHUE MECSILIA, @ TAKIKE IIOJTHOMY
pacTeKaHUI0 HAHOCHUMOI'O 30JI1 Ha IMOBEPXHOCTU IMOJUIOKKH Oe3 00pa3oBaHMsA «KO(EHHBIX
KOJIEL» BCJIEJICTBUE 3HAUYUTEIBHOIO CHI)KEHHS HHEPIMM IIOBEPXHOCTHOIO HATsKeHUs. B
pe3ynbTare, METOJUKa I103BOJISIET MOJIy4aTh IUIEHKM C OJHOPOJHBIMHM IOBEPXHOCTHBIMU U
MeXaHMYeCKUMHU cBoiictBamu. OOpasusl aemoHcTpupyror I[IIIP curaan, WHTEHCHBHOCTH
KOTOPOTO MOYKHO BapbHpOBaTh B 3aBHCHUMOCTH OT KOJMYECTBA IMOTPYKEHUH U MaTepuasia
IIOJUIOKKH, a TaKXkKe 00J1a/1at0T HIEpOXOBATON MOBEPXHOCTBIO C KPYITHBIMH, ITUPOKUMHU I1OPaMHU
(3HaueHUs CpeAHEKBAIPATUIHOM IEPOXOBATOCTH TUICHOK U quamMeTrpa nop gocturatot 20 u 300
HM COOTBETCTBEHHO) U XapaKTepU3yIOTCs CUIbHBIMU THAPOPUILHBIMU cBOMcTBaMU. [Ipu 3TOM
conepkaHue Ag He npesblaet 5 M. %.

Onenka sHepreTHUecKuX napameTpoB IIeHOK Ag-AOT ¢ momolpo Tpex HE3aBUCUMBIX
metonoB (Hoiimana, OysHca-Bsuara u By) mnokasama, 49To BCe 0O0pasibl SBISIFOTCS
HU3KOPHEPreTUUYECKUMHU CUCTEMAaMU. 3HAYEHMsI NOBEPXHOCTHOM SHEPrMM HE IpeBbIIIAeT 78
MH/M. [1pu 3TOM BKJ1aABI IOJISIPHONM U TUCTIEPCUOHHON COCTABIISIFOIINX TOBEPXHOCTHOMN SHEPTUU
COIIOCTABUMBI, YTO YKa3bIBa€T HA PAaBHOBEPOATHYIO OPUEHTALMIO MOJIAPHOM U THAPOPOOHOM
yactelt 1upuiabHBIX MoKyl AOT Ha MOBEpXHOCTH KOMITO3UTOB.
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Onpe)leJleHne AKTUBAIIMOHHBIX IMOTEPHb HA IMIOPHUCTOM JICKTPOAE BaHa)]l/IeBOﬁ

MPOTOYHOM 0aTapeH ¢ MOMOLIBLIO CIEKTPOCKONMH MMIIEJAHCA
H.B. bypsk, M.A. Ilyrau

Croakosckutl uncmumym Hayku u mexuonocuti, borvwoii 6yn., 30, cmp 1, Mockea, 121205
nikita.buriak@skoltech.ru

[ToTpeGHOCTh B HAKOMUTENAX SHEPIUU sl BO30OHOBISEMBIX MCTOYHUKOB SHEPrUHM U
UIEKTPUUYECKUX CeTe MPUBOAUT K YBEJIMYEHHUIO CIpOCa Ha MaclITabUpyeMble U HEel0porue
JIEKTPOXUMHUYECKHE cHcTeMbl. B ocHOBe paboThl Hambosee MOAXOIAIIMX Ui 3TUX Lesed
Bananuesbix Ilpotounsix AkkymynstopoB (BITA) nexur peakuuss Papanes uisl penoKc-
npeoOpazoBanus noHOB BaHaaws. Koncrpykiust BIIA obGecnieunBaer mx MacmTabupyeMoOCTb:
MOIIIHOCTb OINPEJENIAETCS Pa3sMEPOM M KOJIMYECTBOM 3JIEKTPOXMMMUYECKHUX SUEEK, a 3amac
SHEPrUu — 00bEMOM PE3EPBYAPOB C AEKTPOIUTOM. DINEKTPOXUMUUECKHE PEAKLIUU TPOUCKXOIAT
Ha JBYX JJIEKTPOJAxX, Pa3ACIIEHHBIX HOHOIPOBOJAIICH IMOJIMMEPHOH MEeMOpaHOW B KaKIOM
s4YerKe IEKTPOXUMHUUECKOro creka. PaboTocrnocoOHOCTh Beel GaTapeu 3aBUCUT OT COCTOSIHUS
YIIEPOAHBIX BOWJIOYHBIX AJIEKTPOJOB, TaK KaK HX Jerpajauuss HOPUBOJUT K PpOCTY
NIEPEHAIIPSDKEHNS, BBI3BAHHOIO AKTHBALMOHHBIMM KHHETHYECKMMHU norepsmu. I[loaTomy
pa3paboTka HEAOPOTHX U YIOOHBIX METOOB MOIY4YEHUS UH(OPMAIIMH O COCTOSIHUH JIEKTPOIOB
0e3 pazOopku Oataped SBISETCS KIIOUYOM K MPOAJCHUIO e€ cpoka ciayxOosl [1].
DNEKTPOXUMHYECKass CHEKTPOCKONUS MMIIEJaHCa — IIMPOKO HCIHOJB3YEMBIH METO[
UCCJIEIOBAHMsI CBOMCTB MaTepHaJIOB 3JIEKTPOXMMHMUYECKUX SYEEK M IPOLIECCOB Jerpajaluu, a
COCTOSIHUE 3JIEKTPOJa, KaTaIU3UPYIOUIETO peAOKC-peakluy, CYyIIECTBEHHO BIIMSET HA CHEKTP
umrienanca [2]. Jns pemenust 1aHHON MpoOIeMbl ObLT MPEIJIOKEH MOAXO0 K XapaKTepru3aiiu
anekTponos 1 BITA 1 MOHUTOpHHTa UX COCTOSIHUS NIPU IIOMOILM CIIEKTPOCKOIINN UMIIEIaHCa.

B nanHOll paboTe mnpeasoxkeHa MoJeNb SKBHUBAJEHTHOW CXEMbl, IO3BOJISAIOLIAS
annpoKCUMHUPOBaTh AuarpaMMbl HalikBucra nonHoi sueliku BITA npu pa3inyHbIX BETUYHMHAX
CTUMYJIUPYIOIIETO TOKa. BrepBble ObUIO NPOJEMOHCTPUPOBAHO COOTBETCTBHE MEXKIY
NEPEHAIPSHKEHUAMY, PACCYMTAHHBIMU 110 JAHHBIM CIHEKTPOB HMIIEAAHCA, M Pe3yJibTaTaMu
U3MEPEHUI MOJISPU3ALMOHHBIX KPUBBIX, YTO TMOATBEP)KIACT NEPCHEKTHBHOCTh TaKOTO in-situ
METOJla OLICHKM aKTHBAIlMOHHBIX IOTeph B fA4eiike mnporouyHoi Oatapeu. [lomyueHnHas c
IIOMOIIBIO 3TOrO0 HEIOpOroro Merojaa MH(OpManus O COCTOSIHUU 3JEKTPOJIOB MOMKET OBITh
UCIIOJIb30BaHA JUIsl MOJEIUPOBAHUS IIOJTHOPA3MEPHBIX CUCTEM HAaKOIUIEHUS SHEPTUU B PEAIBHOM
BPEMEHH.
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B3aumocBa3b CTPYKTYPHBIX MapaMeETpPoOB H JIIOMUHECIICHTHBIX
XapPaAKTEPUCTHUR OPraHO-HECOPraHuIeCKUX rajiorcHuAHbIX KOMILJIEKCOB

MeTaJJIOB 15 rpynmnsl
A.B. boikos, T.A. lllectumeposa, B.E. I'onuapenko, M.T. Metnun, 1.B. Taiinakos, A.H.
Ky3nenos, A.B. IlleBenbkoB

Xumuueckuti paxynomem Mockosckoeo eocyoapcmeenno2o yHusepcumema umeru M.B.
Jlomonocosa, Jlenunckue copul, 0. 1, cmp. 3, Mockea, Poccutickas @edepayus, 119991
bykov.andrey.sw@gmail.com

Bo3MmoxHOCTh HacTpauBaHus (PU3UKO-XUMUYECKUX CBOWCTB M MPOCTOTA IMONTYYCHHUS
OpraHO-HEOPTaHUYECKUX TaIOT€HUJIHBIX KOMIUJIEKCOB OMPEACIIAIOT OTPOMHBIA MOTEHLIUAT ISt
CO37aHusl OOIIMPHOTO YHCIA HOBBIX ONTOAJICKTPOHHBIX MATEPUAJIOB HA HWX OCHOBE.
Huskopa3zmepHble mpencTaBUTENM ATOTO Kiacca COCAMHEHHM, Kak MPaBWIO, OO0JaJar0T
YHUKAQJIBHON IHUPOKONOJIOCHOW (oromomunectiennuet (PJI) ¢ OoNbIIMMH  CTOKCOBBIMHU
CABUTaMH, OTCYTCTBHEM CAMOIOTJIOUICHHSI M BBICOKUMHU BpPEMEHAMH >KU3HH BO30YKIEHHOTO
cocrosiHus. [1] HecmoTpss Ha mpoAeMOHCTPUPOBAHHBIE MPEBOCXOIHBIC XAPAKTEPUCTUKU IS
NPUMEHEHHUs THOPHIHBIX TaJJOTEHOMETANIATOB B KaUeCTBE JIIOMHHO(OPOB OEIBIX CBETOIMOIOB,
PEHTTEHOBCKUX CIUHTHIUISITOPOB, TEPMOJETEKTOPOB U MaTEPUAJIOB JIJsi OOPHOBI C MOAIETKAMU
[2], mpennochlIKM BO3HUKHOBEHHS omnpenenéHHoro mexanusma @JI u MHOTHME acHeKThl
B3aUMOCBSI3H «CTPYKTYpa — CBOMCTBO» OCTAIOTCA /IO CHX MOP HE YCTAaHOBJICHHBIMH.

OObekTaMM  JJaHHOTO  MCCIEJOBAaHUS  CTAJIM  DKOJIOTMYHBIE U YCTOWYMBBIE
ranoreHoBucMyTaThI(IIl) u ramorenoatrumonatsi(Ill). B kadecTBe KaTHOHOB ObUIM BHIOPAHBI
JUIIPOTOHUPOBAHHBIE MPENENbHBIE LMKINYECKME AMaMuHbl — munepasunuii (PipeH»?") u
romonunepaszunuii (HpipeH»?"), hopmupyromue npouHble HapaBIeHHbIE BOIOPOIHBIE CBA3U U
IPOMOTHPYIOIINE CYIPAMOJIEKYIISIPHYIO YIIakoBKy. HaMu mokaszaHno, 4To xapakTtepHasi KapTHHA
@JI mo mexanuzMy camosaxBauyeHHOTro dkcuToHa (STE) ¢ ogHOM mMPOKON MOIOCON AIMUCCHH
HAOII0JAETCs B PANE COCAUHEHUH C JUCKPETHBIMU OMOKTa’APMYECKMMH aHuoHaMu [M2Xi0]*
(M = Bi, Sb; X = Cl, Br, I), a o0pa3oBaHnne KOPOTKUX KOHTAKTOB X:'*X B aHHOHHOW
MOJACTPYKTYpE TMPUBOJIUT K MOSBICHUIO BTOPOM MOJIOCHI B 00Jiee KOPOTKOBOJHOBOM 4YaCTH
criekTpa. Takoe OBEACHNE BBI3BAHO JOMOTHUTEIIPHOW PEeKOMOUHAIIMEH HOCUTENCH 3apsI0B U3
coctosiHMs ¢cBoOoaHOTO AKcuToHa (FE), uro panee Habm0Mam0oCh TONBKO ISl METIOYEYHBIX H
cinouctbix annoHoB. Jlyis 1D-ramorenoantumonaTtaoB(I1l) (HpipeH2)3{SbxXo}> (X = CI, Br)
BBISIBJICHA BBICOKASI CTENIEHb MCKAXKEHUS KOOPIMHAIIMOHHOTO OKpYyskeHus Sb(IIl), mpuBosiias k
STE-smuccum, xapakrepHo g 0D-pasmepHbix ananoros. [3] Hamuume nsyx tumos 0D-
AHUOHOB C PAa3HBIMU KOOPJIMHAIIMOHHBIMH YHUCIaMU Sb U pa3HOW CTENCHBIO HCKAKCHHS
KoopAMHANMMOHHBIX moim3apoB B (PipeH»2)s(HsO2)[SbXe][SbX5[2(X)s (X = Cl, Br)
MPEAOIPEACIIIET MHOTOIIOJIOCHYIO (DOTOTIOMUHECIICHIINIO, CUITLHO 3aBUCUMYIO OT JUTHHBI BOJIHBI
BO30YKICHHSI.

Jlis  mONlydeHHBIX COEQUHEHMM OBbLIM H3Yy4YeHbl BPEMEHHbIE M TEMIEpaTypHbIE
3aBucumMoctu DJI, onpeaenensl GyHIaMeHTaIbHBIE TapaMeTphbl IKCUTOHHOW DJI, CTpyKTYpHBIE
mapaMeTpbl, TaKHe KaK II0Ka3aTeld CTENeHU MCKAKEHUs TOJIUAJIPOB U YIAIEHHOCTD
SMUCCHUOHHBIX LIEHTPOB JIPYT OT ApYra, IPOAHAIMU3UPOBAHBI U COMTOCTABJIEHBI C YCTAHOBIEHHBIMU
SMUCCUOHHBIMU CBONCTBAMH.
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HaHocTpyKTypHOE 1 XUMHYECKO€e YCTPOHCTBO
TOHKHMX I'pagueHTHbIX IIeHoK BCNy

B.C. Cynsesa, U.I'. BacunweBa, M.JI. Kocunosa
UHX CO PAH, np. Jlaspenmvesa, 3, Hosocubupck 630090
kamarz(@niic.nsc.ru

Unes dynxnmonanuzanuu nudiekTpuka BN 3a cuer BBeJEHHS B HErO IMOJyMeTallia
yriepojia HaxoauTcs B pycie MupoBod TeHaeHuuH [1]. TloayuuTh mIEHKH TPOMHBIX
MeracTabuinbHbix  ¢a3 BC:N, ¢ pasHbIM coaepkKaHHEM YIJIepoJa, pa3HbIM YpPOBHEM
CTPYKTYPHOT'O YCTPOWCTBA U, CII€I0BATENbHO, Pa3HBIMU CBOMCTBAMHU, ITPU HU3KUX TEMIIEpaTypax
yAaJoCch B HEPAaBHOBECHBIX YCJOBHSIX BBICOKODHEPI€TUYECKUX METOJ0B XHMHYECKOTO
ocaknenus. Oco0oe BHHUMaHHE YJIEICHO CHHTE3y IUIeHOK cucteMbl BN—C ¢ KOHKpETHBIM
HAHOCTPYKTYPHBIM YCTPOMCTBOM, UMEIOIIIUM IIPAKTUYECKOE TPUMEHEHHE.

Hacrosiee uccienoBanue HanpaBieHO HA CHHTE3 XUMHUUECKH I'PAIMEHTHBIX MO TONIINHE
wieHok TpoiHbIXx BCxNy ¢da3 na momnmoxke Si(100) miasMOXMMHYECKHM OCaXICHUEM W3
ra3oBoil (askl, cocrosmei u3 mapos TpumerunamunOopana (CHz)sN-BHs (1072 Topp) u
aMMuaka. ['paJlUeHTHOCTh CcOCTaBa 3aJaHa YCJIOBHUSIMU IOIIArOBOTO CHIKEHHS HMCXOAHOTO
cozmepkanus amMMuaka B cMecu oT 7-10° Topp 10 Hyns HpH IOCTOSHHOW TeMIIEpaType
ocaxaenus 973 K (tuienka G1), 1160 momaroBeIM CHHKEHHEM TeMiiepaTypsl oT 973 o 453 K
MPU TOCTOSIHHOM COCTaB€ HCXOJHOW cmecu razoBoi (a3wl (tuienka (G2). XuMuyeckue u
Mopdoiorudyeckne M3MEHEHHUs IO TOJIIMHE IUIeHOK wu3ydeHsl Metogamu HWK- u KPC
crektpockonuu, [IDMBP, SAED, 9JIC, n Hafe:)KHOCTh HHTEPHPETAMU OTYYEHHBIX JaHHBIX
o0ecrieyeHa HaJIM4YUEeM CIIEHUAIbHO IMPHUTOTOBIEHHOW cepun penepHbix MmieHok BCxNy. B
rpagueHTHbIX 1o TtojmuHe IwieHkax Gl u G2 omnpeneneHa MOCIEAOBATENBHOCTh CIIOEB,
npencrasisiomux Tpoitnyto BCxNy dasy, ueit coctaB mensiercss oTHocuTeabHO C 1 N 31eMEeHTOB
OJIHOBPEMEHHO C U3MEHEHHEM MOP(OJIOTHH ci10eB. J[namazoH MOopQoIorHIecKux 0COOEHHOCTEH
CJIOEB BKIIIOYACT JUCIEPCHBIC MIACTHHKH (<<|HM), MPOTSHKEHHBIE W YKOPOUEHHBIC JICHTHI,
BEpPTHUKAIbHbIE U HICKPUBIIEHHBIE, C pPa3HON OpUEHTAllMEN OTHOCUTENIBHO MOJIOKKH, CTOI0YaThIe
CTPYKTYpHI, 1 aHcaMOJI1 BhIcOKoAuCTiepcHBIX yacTull. [To manubim SAED, Hapsiny ¢ amopdHBIMEI
00pa30BaHUAMH B IUIEHKaX MPUCYTCTBYIOT kpuctamuTel BCxNy ¢ TypOocTpaTHON CTPYKTYpOHi.
[TocTpoeHHble 3aBHCUMOCTH 3TUX Mopdosornueckux ¢(opM OT YCIOBHA OCaXKICHUS,
KOHIEHTPALMU PEareHTOB U TeMIepaTyphbl, HATJISAHO IEMOHCTPUPYET My Th YIPABICHUS POCTOM
IJICHOK C IPe/ICKa3aHUeM UX CBOMCTB.

cedeHus rpagueHTHbIX wieHok Gl (a, 6) u G2 (B, 1)

[1] Kaur M., Singh K., Vij A., Kumar A. New J. Chem., 2023, 47, 2137.

Pa6ora BemmonHena B pamkax roc3aganust MHX CO PAH.
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HI/ITpaTOKOMH.]IeKCBI IVIATHHBI B PAa3/IMYHBIX CTCNCHAX OKUCJTCHUS

JL.b. Bacunpuenko, C.B. Tkaues, A.}O. KomapoBckux

HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
vasilchenko@niic.nsc.ru

A3O0THOKHCIIbIE pacTBOpbl TuApokcuaa miaatuHb(IV), Hu3BecTHBIE MOJ KOMMEPUYECKHM
Ha3BaHueM «HUTpat miatuHbe (CAS 18496-40-7), IUpOKO NPUMEHSIOTCS IS IPUTOTOBJICHUS
TeTepOreHHbIX KaTajlu3aToOpOB, BKJIKOYAs TpeXMapUIPyTHbIE KaTalu3aTOpbl JIOKUTaHUS
BBIXJIOMHBIX Ta30B aBTOMOOWIEH. B mpeninecTByromuX HCCIEAOBAHUSAX Mbl IOKa3ald, YTO
JOMUHHUPYIOIIMMHU (hOpMaMU CYIIECTBOBAHUS IUIATHHBI B TAKUX PACTBOPAX SIBJISIIOTCS MOHO U
OJIMTOSIIEPHBIE HUTPATOKOMILIEKCHI I1aTUHEI [1]. HecMoTps Ha TO, YTO METOA NIPUTOTOBJICHHUS
«HUTpaTa IUIATUHBD) MOJpa3yMeBaeT HAXOXJCHWE IUIATHHBI B CTEHNEHH OKUCJIeHHs +4, B
JAUTEpaType U B TOPIOBBIX Karajorax Uil «HUTpaTa IUIATHHBD) BCTPEYAECTCS TaKXKe
dbopmynupoBka Pt(NOs3)2, koTopas, cyas IO BCeMy, SBISETCA CIEJACTBUEM OIIMOKH,
JIOIIIIEHHON B MCXOJHOM IIaT€HTE Ha IOJIyY€HUE «HUTpaTa IUIaTUHBD [2]. B TO ke Bpems
CYILLECTBOBaHHE TAKOTO MPOJAYKTa Kak HUTpaT riatuHbl(1]) BecbMa HHTEpECHO ¢ MpaKTUYECKOM
TOYKW 3pEHMsI, YUMUThIBasg JAOWIBHOCTh KoMmIuiekcoB Matunbl(Il). Hurpatoxommiekcs
mnatuaei(I), BKmouas romonentuueckuii komreke [Pt(NO3)4]* Obutn panee 0OHapyKEHBI
DONATOHOM U DIAVMHITOM MPpHU B3auMojelicTBuM akBanoHa mnatuHbl(1l) ¢ Hutpat nonamu [3,4],
OJIHAKO CTaOMJIBHOCTh TAKUX YACTHI] B @30THOKHUCIIBIX pacTBOpax He OblLla N3ydeHa.

Puc. 1. Ctpykrypa anuona [Pt2(u-OH)2(NO2)2(NO3)4]%. AToMBI BOfOpOa He HOKA3AHbL

B nacrosmield paboTe Mbl MpeICTaBIseM JaHHBIC, MOJYYCHHBIE B XOJAE HCCIEIOBaHUS
a30THOKUCIBIX pacTBOpoB ruapokcuaa miatunsl(Il) mpu nmomomu cnexrpockonuu SIMP (1SN,
195pt), DOIIP u DIEKTPOHHOM CHEKTPOCKONUH IIOTJIOIIEHUS. DBbLIO OOHApYKEHO, 4YTO
HUTPATOKOMIUIEKCHI TIaTHHBI(II) TIpOIOIKUTEIbHYI0 YCTOMYMBOCTD JIMIND TPU YMEPEHHON
(amke SM) KOHIIEHTpaluK a30THOH KucioThL. [Ipu 6omee Beicokom conepkannn, HNO3 akTHBHO
okucisger komiuiekcsl wiatunbl(1l) ¢ oOpazoBanuem B kKauecTBe KOHEUHBIX MPOJYKTOB HUTPO-
HUTPATHBIX KoMmIuiekcoB miaatunbl(IV) (cMm. mpumep Ha Puc. 1). B xauecTBe npoMexyTOYHBIX
(hopm oOHapy’KeHBI TapaMarHUTHBIE HUTPATOKOMIUTIEKCHI raTuHbI(111).

Paboma svinonnena npu ¢hunancosoii noodepaicke Munucmepcmea HayKu u 8blcule2o
obpazosanus Poccuiickoii @edepayuu (npoexm Ne 121031700315-2).

[1] D. Vasilchenko, S. Tkachev, 1. Baidina, S. Korenev, Inorg. Chem., 2013, 52, 10532.

[2] H. Kral, P. Karl, DE2233677C3, 1972.

[3] T. G. Appleton, J. R. Hall, S. F. Ralph, C. S. M. Thompson, Inorg. Chem., 1984, 23, 3521.
[4] L.I. Elding, A. Oskarsson, Inorganica Chim. Acta. 1985, 103, 127.

34



Hukonaeeckue umenusn 2025

Kommiiexkcosl mapranua(ll) ¢ npoussoanbivu 1,10-peHaHTpOIMHA: CHHTE3,

cTpoeHue, PoToTIOMHHECHEHLMS
K. A. Bunorpazosa,” M. /. Hapukos,*? B. A. Canaukosa,*’ U. P. ®umunmos,® A. 10.
Bopo6wés,® M. 1. Taiiruna,*’ JI. 10. Haymos,? A. C. bepésun,” M. M. CbipokBamun®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
SHUOX CO PAH, np. Jlaspenmwvesa 9, Hosocubupck 630090
kiossarin@mail.ru

@DOTO- U HIEKTPOJIIOMUHECIUPYIOLINE KOOPAMHALMOHHBIE COCIUHEHUS d-METaJlJIOB
AKTUBHO M3Yy4aroTCs B IOCJIEIHUE TO/bI B CBA3M ¢ UX npuMeHeHueM B OLED ycTpoiicTBax, pu
9TOM HauOOJIBIIMN HHTEPEC MNPEACTABIAIOT TPUILIETHbIE AMUTTEPhl. DOTOTIOMUHECHEHIUSA
(®JI) xommnexcoB Mn(Il) oOycnoBineHa u3ydaTelnbHBIM METAJUILIEHTPUPOBAHHBIM d-d
nepexonoM (*T1(G) — ®Ai, pochopecuennms). Ilonoxenue nonocsk ®JI kommuekcos Mn(1I)
00yCJIOBIIEHO PacCTOSIHUEM MEXAY 3TUMH YPOBHSMH, Ha KOTOPOE, B CBOIO OYepe/lb, CUIBHO
BIMSET OKPY)KEHHE HOHA Mn?": KOOPAMHAIMOHHOE YHCIIO, THII JOHOPHBIX aTOMOB, CHJIA TIOJIs
JMTaH/IOB, JEKTPOHHOE CTpOCHME Juranaa. B nanHoil pabore MCHonb30BalIuch xenaTHble N-
JIOHOpHBIE JIMTAHJbl C PA3IUYHBIM AJIEKTPOHHBIM cTpoeHueMm — 1,10-¢penantponun (phen),
IIPOU3BO/IHBIC nupazono[1,5-a][1,10]benanTponuaa u 2-metuin-[ 1,2,4]rpuazono[1,5-
a][1,10]¢enanTpomun (L?) [2].

[o peaknmsam onmcaHHbIX aurannoB u coieit Mapranma(ll) MnAzxH>O (A = ClO4, BF4,
CF3SO3) B aleTOHUTPWIBHBIX PACTBOpAaX OBLIM IOJYyYEHbl HOHHBIE KOMIUIEKCHI COCTaBa
[Mn(phen)s]Az-Solv u [Mn(L")2(H20)2]A2-Solv (L* = L' u L?). O6HapyeHO, 9TO0 KOMILIEKCHI C
1,10-penanTpoaunom He obaagarot DJI, a komruiekcs ¢ nupasono|1,5-a][1,10]denanTpoaunom
u [1,2,4]tpuazono[1,5-a][1,10]dbeHanTpoIHOM [OEMOHTUPYIOT O€N0-3eIEHYI0 SMHUCCUIO B
pacTBOpE U B TBEPAOM COCTOSIHUM.

[1]Y. Qin and et al., Coord. Chem. Rev., 2020, 4/6, 213331.

[2] V. A. Sannikova, I. R. Filippov, O. Y. Karmatskikh, M. A. Panfilov, R.V. Andreev, A.Yu.
Vorob'ev, Chemistry of Heterocyclic Compounds, 2020, 56, 1042.
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/[BoiiHbIe KOMILIEKCHBIE COJIM HA OCHOBE METAJLJIOB IJIATUHOBOW I'PYIIIbI
(Pt, Pd, Rh) u nsaroit rpynnsi (V, Nb, Ta): npo0sieMmbl 1 10aX0AbI

C.H. Bopo6sesa?, 3.B. Pymsuc?, C.A. bayruna’, 10.B. Pynunesa“, C.B. Kopenes®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
vorobyeva@niic.nsc.ru

B nocnenHue necsATUieTHs B XMMHMM aKTUBHO Pa3BUBAIOTCS HAIPABICHHS, CBS3aHHBIE C
MOJIyYEHHUEM Pa3INYHbIX (YHKIIMOHAIbHBIX MAaTEpUAIOB U3 COEIMHEHUN-NPEIIeCTBEHHUKOB.
Ocoboe BHMMaHUE MPHUBIIEKAIOT OMMETAJUIMYECKHE HAHOCIUIABbI HA OCHOBE OJIarOpoJHOrO U
He0JIaropoIHOr0 MeTajula, HOCKOJIbKY HaJIMYKe BTOPOr0 METalJIa MOYKET HE TOJIBKO y/IEUIEBUTh
MIPOU3BOJICTBO, HO M 3HAYUTEIHLHO U3MEHUTh CBOMCTBA TaKOH crcTeMbl. Takue OuMeTauInyeckue
CUCTEMBbl O0JaJaloT 0o0Jiee BBICOKOW YJIEIbHONW MPOYHOCTHIO M IJIACTUYHOCTHIO, a TaKXKe
MPOSIBJISIIOT TMOBBIIICHHYIO KaTaJIUTUYECKYI0 AKTUBHOCTh 3a CUET M3MEHEHHUsS CTPYKTYphl U
MOSIBJICHUSI 1€PEKTOB B MPOIECcCce MOIYyUYEHHUs] MEeTacTaOUIIbHBIX TBEP/ABIX pacTBOpoB. B ciyuae
IUTATUHOBBIX METAJIJIOB M TYTOIJIABKUX METAJJIOB 5 TPYIIIBI OCHOBHAS Mpo0iieMa 3aKIouaeTcs B
MOJIyYEHUHU TaKuX CILJIaBOB, IOCKOJIbKY 3TO SHEPro3aTpaTHBIA U AJIUTENbHBIN Mpolecc.

Haubonee nepcneKTUBHBIM METOAOM IMOJYYEHHMS TaKUX CIUIABOB SIBJSIETCS METO[
paznoxkeHus: 1BOMHBIX KoMIuieKcHbIX coner (JJKC) Ha ocHOBE COOTBETCTBYIOIIMX METAJUIOB.
OTOT METOA pa3BUBAeTCs B Halled 1abopaTopuu yXe HECKOJbKO IECATUIETUH M XOpOIIO
3apeKOMEHI0BAJI ce0s B paboTe Jaxke CO CIOKHBIMU CUCTEMAMHU.

Hameit IpynIon ObuIH [OJIyYECHBI JKC CIEAYIOIINX COCTaBOB:

[Pt(NH3)4][VO(H20)(C20)2]-2H20,  [Pd(NH3)4][VO(H20)(C20)2]-2H20,  [Rh(NH3)s6]2[(12-
C204)(VO(C204)2)2]-:6H20, [Pt(NH3)4]3[NbO(C204)3]2:2H20, [Pt(NH3)4]3[NbO(C204)3]2-xH20,
[Rh(NH3)s][NbO(C204)3]-4H20, [Pt(NH3)4]3[ Ta(C204)4]2-2H>0,
[Rh(NH3)6][TaO(C204)3]-2.5H20. Bce monydeHHble  KpucTayuimdeckue  (aspl  Obun
oxapaktepusoBaHbl puznko-xumuueckumu merogamu: UK, PCA, POA, CHN {OCII, 3I1P, CAO
— BaHAIMEBBIC KOMIUIEKCHI }. bplTo ncciaenoBano tepmMuyeckoe nmosenenue noiydeHubix JIKC B
MHEPTHOM M BOCCTAaHOBUTEIBHOW aTMoc(epax M OXapaKTepu30BaHbl MPOIYKTHl TEPMOJIHU3a, B
ToM yrciie metogoM COM. OGHapyKeHO, YTO B BOCCTAHOBHUTEIHHOM aTMoc(hepe, a B HEKOTOPBIX
CIIy4asiX U B MHEPTHOM, BO3MOKHO 00Opa3oBaHHE CTAOWIBHBIX WM METACTAOMIBHBIX CILJIABOB
METAaJJIOB.
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Puc.1. Dannbie nus [Rh(NH3)s]2[(12-C204)(VO(C204)2)2]-:6H20: a — cTpykrypa, 6 —
KPHBBIE TEPMOIPAaBUMETPHUUECKOrO aHAJIN3a B BOCCTAHOBUTEIBHON aTMocdepe, B — (hparMeHT
nudpakTorpaMMbl IpoayKTa Tepmoiinza B Ho, r — nanasie COM juist mpoaykra Tepmonnsa B Ha

Paboma ewvinonnena npu guuancosou nooddepoicke PHD (npoexm 24-23-00260). Asmopwi
onazooapsam L[KII UHX CO PAH.
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Honumoppubie MoarupuKanuu NeHTarajaorennaos 4d- u Sd-meraJinos:
CBSI3b MEKAY KPUCTANJIMYECKOH U MATHUTHOH CTPYKTYPOii

A. A. Bopo6séBa,! A. U. Bonranun,? T. M. BacunpunkoBa,? K. A. JIeicenko,?> A. H. Bacuibes,
2 0. C. Bonkosa?

' Buicuas wixona skonomuxu, 101000, Mockesa, Poccus
2MTY umenu M.B. Jlomonocosa, 119991, Mockea, Poccus
vorobyova.anna9@mail.ru

B coBpemeHHOW (U3MKE KOHIEHCUPOBAHHOTO COCTOSIHUS OOJIBIION MHTEPEC MPEACTABIISAET
u3ydeHue cBoicTB Ban-nep-BaanbcoBbix MarneTukoB. Peanusanus ganpHero peppoMarHuTHOTO
nopsiika B JABYMepHbIX Ban-nep-BaanbCoBbIX COEIUHEHHMSIX B COYETAaHHMM C UX OOraTbIMU
JNEKTPOHHBIMU M ONTHYECKUMHU CBOMCTBAMH MOXKET IPUBECTH K TMOSIBICHUIO HOBBIX
NPAaKTHYECKH 3HAYMMBIX MpuiokeHuid. CorimacHo Teopeme MepmuHa-Barnepa IByMepHbIE
U30TPOIIHbIE  TeH3eHOEPrOBCKME  CIIMHOBBIE  CHUCTEMbl HE  MOTYT  C(OpPMHUPOBATH
MarHUTOYMOPSIOUEHHYIO a3y MpU KOHEUYHOM TeMIiepaType, OJHAKO TEIIOBBIM (pIyKTyanusm
MOJKET IPOTUBOCTOSATh MAarHUTHAs aHU30TPOIHUs, KOTOpas, KaK H3BECTHO, BO3pacTaeT IpH
nepexoze ot 3d k 5d meramnam, 4To nenaeT npeacraBurened rpynn 4d- u Sd- mepcrnekTHBHBIMU
B IUIaHE MOHUCKAa JIBYMEPHBIX YNOpsiAo4eHHbIX cucTteM. llenraranorenunsl 4d — 5d meramnon
coctaBa MHals (M = Nb, Ta, Mo u ap.; Hal = Br, Cl) u3BecTHbI JOBOJIBHO JaBHO, OJHAKO
KpUCTAJUIMUECKas CTPYKTypa OOJBIIMHCTBA MpEICTaBUTENEH ceMeilcTBa U, B OCOOCHHOCTH,
CBOICTBA TaKMX COCTUHEHHH 10 CETOTHSIIHETO THS OCTAIOTCA MaJIOU3yYeHHBIMHU.

Kpucrannuueckass CTpyKTypa psiia IEHTarajJoreHuJ0B H30THIIHA M COJAEPKUT
n3onupoBanHbie numepsl {[HalsM|(n-Hal):[MHals]}, cBSi3aHHBIE MEXAY COOON TajoreHHBIMU
CBSI3AMU C oOpa3oBaHHEM TpexmepHoro kapkaca. Ha mpumepe MoCls moka3aHo, 4To JaHHBIE
COEJIMHEHUS CKJIOHHBI K monuMopdusmy [1, 2].

B nacrosmeil paboTe npeacTaBieH CUHTE3, UCCIIEI0BAaHUE KPUCTAJUIMYECKON CTPYKTYPBHI,
TEPMOJMHAMHYECKUX W PE30HAHCHBIX CBOWMCTB MOIMMOPGHBIX MoAUDUKAIMI Xjopuaa Hu
opomuna Bombdpama(V), xmopuma penus(V) u xmopuma monuOaeHa(V), a Takke psaa
3aMEIEHHBIX [0 META/UTy U TajJoreHy COeAMHEHUN NaHHOro ceMmeicTBa. PacdyeThl Ha OCHOBE
NEPBBIX MPHUHIIMIIOB TO3BOJWIA OLEHUTh MapamMeTpbl OOMEHHOTO B3aUMOJCHCTBUS IS
UCCJIEyEMbIX COEIMHEHUH.

B wum3MmepeHusx HamarHu4eHHOCTH noiauMopdoB Opomuaa Boabdppama(V) u xmopuaa
monuoaena(V) ycranoBieHo GpopMupoBaHUe (PEPPOMArHUTHO YIIOPSIIOYCHHBIX COCTOSIHUH, Y4TO
NPOSBISIETCS  KaK  DPWIIIODHOBCKMH ~ pOCT  NPHUBEACHHOW  HAMarHM4EHHOCTH WU
MacIITaOMpPOBAHUEM TOJICBBIX 3aBHCHMOCTEH HaMarHWYEHHOCTH 10 MeToay bemoBa — Appora.
[Tomumopdupie Moaudukamuu xmopuna Bodabdpama(V) u  penus(V) AEMOHCTPUPYIOT
o0Opa3oBaHHe aHTU(PEPPOMATHUTHO YIOPSAJOUYEHHBIX COCTOSHUMN, HAOJIO/IaeMbIX B MAarHUTHOMN
BOCIIPUUMYHBOCTH Ha MOCTOSTHHOM U IEPEMEHHOM TOKE U B YAETBHOU TEIIIOEMKOCTH [3].
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Hpencxa3anne MATrHUTHBIX CBONCTB: MeuTa WU peaHLHOCTL?

K.D. Bocrpukosa,' A.A. JImurpues?

' MHX CO PAH, np. Jlaspenmvesa, 3, Hosocubupck 630090
2 UXKT CO PAH, ya. Muemumymcxasa 3, Hosocubupck 630090
vosk54@gmail.com

PasButne pac4€THBIX METO/IOB UIET CEMUMUIIBHBIMHE maraMu. HackombKo WX HACTOSIIHHA
YpOBEHb Pa3BUTHA MO3BOJISIET HAJEKHO MTPe/ICKa3aTh MAarHUTHBIE CBOICTBA METAITIOKOMITJIEKCOB
(MK), ucxons u3 mpeanosiaraeMoro MOJIEKYJSIPHOTO cTpoeHusi? MOKHO 1M, MpexIe 4Yem
HAQUYMHATh TPYAOEMKUNH MHOTOCTAIUIHBIA CHHTE3 MaTepHuala C HYXKHBIMH CBONCTBaMH,
MOJyYUTh JIOCTOBEPHBIA MPOTHO3 ansi ero mpororuna. MK ¢ mpsmoit koopauHaiueit
OpPTaHMYECKUX PAIUKAJIOB SBJISIOTCS MEPCIIEKTUBHBIMU ISl CO3/IaHUSI MOJICKYJISIPHBIX MAarHUTOB,
TaK KaKk TaKoe COYCTaHWE TapaHTHPYeT CuiIbHbIe oOMeHHble B3aumoneiictBus (OB),
HEOOXoIuMBbIE Uil CTAaOWIM3allMd OCHOBHOTO CIMHOBOTO COCTOSIHUSI W MHUHHMH3ALUHU
TyHHeNbHOM penakcauuu SMM. Panee Obuin usyuensl MK c¢ pexkopaubimu ang Ln OB:
LnNIT(NO3)3; n LnTp>SQ, NIT-uutpokcun, SQ — cemuxuHoH, [1,2]. beimu Takke mosydeHs
M*¥Tp(SONN) u M*“Tp(SOPhNN), SONN- u SOPhNN~ — GupaauKaibl CEMUXUHOH — HUTPOHUIT
HUTpOoKCcH I ¢ clitbHbIMU OB (+550 1 100 cm ) [3], a MK [LnTp2SQNN] 0o cux nop neuzeéecmiivl.
Cnenyer i oxuaaTh ycwieHus MarautHoro OB Gd*'-SQNN/SQPhNN 1o CpaBHEHHIO C
GdTp>SQ? Ab initio SA-CASSCF/NEVPT2 pacuerst mns GdTp2SONN (Puc.1) u bupaaukana
SQNN", nanu cienyroomye 3Ha4eHus Ul CUHIVIET-TPUILIIETHOTO 3a30pa B SONN~ AE=1267 cm™
1, J=634 cm™! (—2JSs0SWN), JGa-sonv=—2.5 cm™!, mpuueM JG4-sony TOPa3no MeHble, yeM —11,4
cm! mna GdTp>SO [1]. Bo3MOkHO 5T0 00YCIOBIEHO BKJIAJ0M COCTOSIHUI ¢ IIEPEHOCOM 3apsa
[4]. Cmoxer mu NN B SONN- obecnieuntsb Ooavuice OB Bo ¢dparmente Gd—O-N...N-O 1o
cpaBuenuto ¢ OB B Gd — NN [5], kotopoe 3nauntenbHo MeHble yeM OB B Gd—NIT [2]? Ecnun
3TO0 Tak, To cuHTOHBI MPSONN u M3?TpSOPhNN nepcneKTUBHBI Jjis KOHCTPYHPOBaHUS
HHU3KOPa3MEPHBIX TE€TEPOMETAIMYECKUX CHCTEM HAa OCHOBE KOMILUIEKCOB Ln’* ¢ menbio
MONTy4eHUs Crieln(PUIECKUX MATHUTHBIX U (OTO(U3NMUECKUX CBOMCTB. [ OTOBBI TM COBPEMEHHBIE
BBIYHCITUTENLHBIE METO/IBI 1aTh XMMUKaM-CHHTETUKAM HA/IC)KHBIE OPUEHTUPBI HA 3TOM ITyTH?

[1] A. Caneschi, A. Dei, D. Gatteschi, L. Sorace, K. Vostrikova Angew. Chem. 2000, 112, 252.[2]
M. Perfetti, A. Caneschi, T. Sukhikh, K. Vostrikova Inorg. Chem. 2020, 59, 16591. [3] D. Shultz,
K. Vostrikova et al. JACS, 2003, /25, 607. [4] M. L. Kirk, D.A. Shultz, Coord. Chem. Rev. 2013,
257,218. [5] C. Benelli, D. Gatteschi Chem. Rev. 2002, 102, 6, 2369.
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®otopuzuka u GoTOXUMHSA KOMILICKCOB PYTEHHS, IEPCIEKTUBHBIX A5
NPUMEHEeHUs B (POTOXMMHUOTEPANINH 3JI0KAYECTBEHHBIX OILyX0JIei

E.M. I'ne6os,! A.A. Kokopenko,' W.II. ITo3auskos,! JI.5. Bacunsuenko,” A. A. MenbHUKOB!

YUXKI CO PAH, ya. Uncmumymckas 3, Hosocubupck 630090
2 MHX CO PAH, np. Jlaspenmvesa, 3, Hosocubupck 630090
glebov(@kinetics.nsc.ru

®dotoxumuotepanus (OXT) sBaseTcs METUITMHCKOW TEXHOJIOTHEH, JOMOTHUTEIHFHOM K
dboromuaamuueckoit tepanuu (DPIT). OcHoBHOU mnporecc, wucnonbpdyembridi B DT -
(dhoToceHcMOMNIU3aLMS CUHTIIETHOIO KHUCIOpoaa, - Hed((EKTUBEH ISl MHOTMX TMIIOKCUYHBIX
omyxoJeil. AnprepHatuBHas crparerusi — @XT — ocHOBaHA HA HCTIOIB30BAHUHU MPOJIEKAPCTB, KaK
MPaBUJIO, KOMIUIEKCOB IUIATUHOBBIX METAJJIOB, KOTOpbIE MOJ JACWCTBHEM CBEeTa OOpa3yroT
COEIMHEHMS, IEUCTBYIOIIKE 10 TUIY HUCIIaTUHA, T.€. OHU npucoeaunstores k JIHK, 3atpynuss
TPAHCKPUIILIUIO U permukaiuio. doromnporecchl s KOMIUIEKCOB, MEPCHEKTUBHBIX IS
npumeHeHus B @XT, ci10KHBI M HEIOCTATOYHO UCCIIEIOBAHBI.

B pabGore ¢ mnpuMeHEHHMEM JMHEWKH BpPEMSIPa3pEIICHHBIX METOJO0B (POTOXUMUU
uccie0BaHbl (OTOMHAYLUPOBAHHBIE MPOLIECCHI VISl TPEX KOMILJIEKCOB PYTEHUS, CUUTAIOIINXCS
NepcreKTUBHbIM i TnpuMeHeHus B OXT. DoToBO30YXKIECHHUE KOMIUIEKCA  YuUC-
[Ru(bpy)2(NH3)2]*" (1) npuBoauT Kk pOTO3aMEMIEHUIO IBYX AMMHUAYHBIX JIMTAHI0B HA MOJIEKYJIbI
BOABI ¢ oOpaszoBanueM KomiuiekcoB yuc-[Ru(bpy)2(H20)21*" u yuc-[Ru(bpy)2(H20)(OH)]*
(xommuiekcsl 2 U 3), HaXOJMIIMXCS B paBHOBeCHH. HECKONBKO CTaauil CIOXKHOTO MEXaHHU3Ma
(doTozamenieHHs yAanoch MPOCIEaUTh BO BpeMeHHoM auana3one ot 100 ¢c mo 100 mke [1].
DOTOXMMHUYECKUE CBOMCTBA KOMIUIEKCAa 1 HE 3aBUCAT OT HAJIMYMsI KMCJIOPO/a B pacTBOPE, UTO
OnaronpusTcTByeT npuMeHeHuto B OXT.

Kommekcnr cis,fac-[ RuCl(DMSO)3(H20)] (3) u trans,cis, cis-[RuCla(DMSO)2(H20):]
(4) oOpazyroTcs mpu pacCTBOPEHHUH B BoJie mpanc U yuc-nzomepos komiuiekca [RuCl(DMSO)4],
00J1a1al0T  CBETOMHIYIIMPOBAHHONW IUTOTOKCHYHOCTBIO [2]. Ilom nmeiictBuem cBera 3
tpancopmupyetcst B 4. Peakius 3 ® 4 npoTekaeT B MUKOCEKYHTHOM JMalla3oHEe 4yepe3 ABa
MOCNIEIOBAaTENbHBIX HMHTEpMEAnaTa, uAeHTU(GUIUpPOBaHHBIX Kak komruiekchl Ru(Il) ¢
pa3nuyHbIME Habopamu JIMranjoB [2]. O6myueHue 3 NpUBOAMUT K MOCIEI0BATEIHHOMY OOMEHY
XJIOPHUJI-MOHOB Ha MOJICKYJIbI BOABI U Gorookucienuto Ru(ll) pactBopenusiM kuciaopoaom [3].
CBETOMHAYLIMPOBAHHYI0 LUTOTOKCUYHOCTh OOECHEYMBAIOT MPOAYKTHI OOMEHA, KOMILJIEKCHI
cocraBa Ru'Cly(DMSO)y(H20)6-(x+y)-

Paboma svinonnena npu punancosoii noooepcke PH® (npoexm 23-13-00226).

[1T A. A. Kokopenxo, B. I1. I'pusun, U. I1. [lo3gasaxos, A. B. Muxeimmuc, 10. A. bennkos, A. A. Menpankos, C. B.
UYexkanun, 1. b. Bacunsuenko, E. M. I'ne6os, H36. AH Cep. Xum., 2025, 74, Ne 4, 933.

[2] S. G.Matveeva, A. A. Shushakov, 1. P. Pozdnyakov, V. P. Grivin, V. F. Plyusnin, D. B. Vasilchenko, A. V.
Zadesenets, A. A. Melnikov, S. V. Chekalin, E. M. Glebov, Photochem. Photobiol. Sci., 2018, 17, 1222.

[3] A. A. Shushakov, S. G.Matveeva, 1. P. Pozdnyakov, V. P. Grivin, V. F. Plyusnin, D. B. Vasilchenko, A. A.
Melnikov, S. V. Chekalin, E. M. Glebov, Photochem. Photobiol. Sci., 2020, 19, 1222.
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Kommiekcsl cepedpa ¢ mranagamu tBuXPhos: cunres, crpoenue u
PEeaKIUOHHAS CNIOCOOHOCTDH

E.B. 'op6auyk,! M.A. Muxaiinos,” K.A. Tarunsnes,> M.H. Cokonos,? I.I'. SIxsapos!

' Uncmumym opaanuueckoii u pusuveckoi xumuu um. A.E. Apbyzoea UL Kaszanckuii
Hayunwiid yeump PAH, Kaszans, Poccus
2UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
gorbachuk 91@mail.ru

Kommiekcsr cepebpa(l) ¢ azorcomepkamiMu TETEPOIUMKINYECKUMH  JIUTaHIaMH1
nposiBIstOT 3G (EeKTUBHBIC JIEKApCTBEHHbIE M (papManieBTHUYeckue cBoiicTBa. OJHAKO Takue
KOMIUIEKCHl 4acTO o00pa3yloTcs B BHUIEC MOJHMEPOB, KOTOpPBIE JOCTATOYHO CIIOKHO
3aKpHUCTANIN30BaTh. BBeneHne TpeTudyHbIX (OChHUHOB MO3BOJISET 3aCTa0MIM3HPOBATH
komiuiekcel Ag(l) u ycraHOBUTBH UX CTpYKTypy B Kpuctamie [1]. Jlo HacTosmero BpeMeHu B
KayecTBe cradmim3upyromniero nuranaa B komriekcax Ag(l) ¢ asumom [2], 6eH30TpHa30IaTOM
[3], TerpazonaToM W HEKOTOPHIMU APYTHUMH a30TCOJACPKAIIUMH JIMTAaHAAMHU HMCIOJIb30BaJICS
TpudenmidochuH.

B nannoii pabote onmrcano ucmnosb3oBanue 00bEMHOTO TpeTuaHOTro hochuna BuXPhos
(2-mu-mpem-6ytundocduno-2',4',6'-rpunzonponwiOuderms), KOTOpPbIH B  peakIiuud C
tpuduatom cepedpa obpaszyet komiuieke [fBuXPhos—Ag(OTf)(CH3CN)], roe OTf = CF3SOs.
3amenenue TpUGBIATHBIX JTUTAHIOB HAa a3WJ U TETEPOLMKINYECKHE N-TOHOPHBIE JIMTaHIbI
MPUBOAUT K COOTBETCTBYIOUIMM yCTOMYUBBIM JAUMEpHBIM KomiuiekcaM [(fBuXPhos—AgN3).] u
[(fBuXPhos—Ag(BTA))2], tne BTA = 6enzorpuazonar CeHsN3. B peakmuu [fBuXPhos—
Ag(OTH)(CH3CN)] c KJIACTEPHBIM KOMILJIEKCOM Naz[Mogls(BTA)s] MOJTy4YeH
reTepoMeTaUINYECKUil cynpaMoiieKyysipHblil komiuieke [Moels(fBuXPhos-Ag-BTA)s](OTf)4,
KOTOPBIN MPOSBIISET HMHTEHCHBHYIO JIIOMUHECIICHIIMIO B KpacHOM obsacTu criektpa (¢ = 96%).

[1] K. Nomiya, K. Tsuda, N. C. Kasuga, J. Chem. Soc., Dalton Trans., 1998, 1653.

[2] A. D. Khalaji, M. Amirnasr, L. R. Falvello, T. Soler, Anal. Sci. X, 2006, 22, X47.

[3] Y.-X. Yuan, F.-Z. Yang, C.-H. Morag, D. Liu, Y. Zhang, R.-A. Gu, J.-L. Yao, Spectrochim.
Acta - A: Mol. Biomol. Spectrosc., 2013, 105, 184.
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Xupaababie KoMILIeKcbI Re(I) ¢ BbIcOk03QdeKTUBHON HUPKYJISIPHO-
noJisipusoBannoii ¢pocdopecuenumei

M. I1. JaBbisioBa, A. B. ApTeMbeB

HUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
m_davydova@mail.ru

Kap6oununsnsie xommuekchl perus(l) cocraa [Re(NN)(CO)nXsn]”*, rme NN — n-
COMPSKEHHBIN TUMMUHHBIA JTUrana, a X — “BCIIOMOraTeNbHbIN” JTUrana, o0pa3yroT OrpOMHBII
KJIacC JIIOMHUHO(OPOB, MPUBJIEKAIOIIMX OIPOMHOE BHUMaHUE KaK MEPCIEKTUBHbIE TPUILIETHBIE
smuttepsl it OLED ycTpoicTB, JIOMHUHECHEHTHBIE KPACHTENW I OMOBH3yalIHM3allud M
(dhoToaMHAMHUECKON Tepanuu paka, ceHcopbl. OcoObli MHTEpeC MPEJCTaBISIOT XHUPaIbHbBIE
komIuieKchl peHusi(1), cnocoGHbIe MPOSBIATH HUPKYISIPHO-OISPU30BaAHHYI0 (POCHOPECIIEHITNIO
[1].

B nacrosimeit padote, ¢ IeTbI0 CO3AaHNS HOBBIX APKO-TIOMHUHECIUPYIOIINX KOMILIEKCOB
Re(I), Hamu ObUIM CHUHTE3WPOBAHBI U UCCIIEN0BaHbl KapOOHMIbHBIE KoMIUIeKChl Re(I) Ha ocHOBe
1,10-peHaHTPOAMHOBBIX ~ JMraHAOB, cojepkaumx ¢parmMentsl (+)/(—)-menrona [1,2].
doTtodusnyeckne nccaea0BaHms MOKa3aiu, YTO CHHTe3upoBaHHbIe KoMIuiekchl Re(I) oOmanaroT
ApKOM  KENTO-3eNEHON  (POTOMOMUHECHEHIIMEH, a TakkKe IUPKYISIPHO-TOISIPU30BAHHON
dochopecuenipeit ¢ gum = 1.0x1073~ 2.5x1072 ¥ KBAHTOBBLIMH BBIXOJAMHU JIOMHHECIEHIIUH
(PLQY), nocturaromumu 40%.

Takum o6pa3om, HoBble KoMIUIeKchl Re(I) Ha ocHOBe MEHTON-MOAM(DULIMPOBAHHBIX
JUTaH0B SABIIAIOTCA NEePCIEKTUBHBIMU JTIOMUHO(pOpamMH, IPOSIBIISAIOLUMHI
BBICOKO?()(DEKTUBHYIO IHPKYJISPHO-TIOIAPHU30BAHHYIO (OTO- M DIIEKTPOIIOMUHECIICHIIUIO, C
BBICOKMMH 3HaYEHUSIMU gum 1 PLQY.

Paboma svinonnena npu purnancosoii noooepacke PH® (npoexm Ne 25-23-00490).

[1] M. P. Davydova, T. Xu, A. M. Agafontsev, L. Meng, M. Wolff, M. Y. Petyuk, 1. Y.
Bagryanskaya, A. S. Berezin, A. V. Tkachev, H. Meng, A. V. Artem'ev // Angew. Chem. Int. Ed.
2025, 64, €202419788.

[2] MLIL. JaBeinoBa, A.M. Aradonnes, B.H. FOnun, M.U. PaxmanoBa, A.B. Aptembes // JKypH.
Koopo. Xumuu, 2025, npunsta B nedats (per.Homep CoChem2560052Davydova)
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CuHTe3 MAarHuTOoOTAEAsIeMbIX CO-CcOolep:KalIuX KATAJN3aTOPOB /1JIsl peaKiuii
¢ yyacTueM OOpcoaepKammuxX ruIpuI0B B BOJHOM (a3ze

H.A. Tanunosa,* A.M. Oseposa,® O.B. Komosa,’ B.1. Cumaruna,® O.B. Henxuna®®

HI'Y, yn. Ilupozosa 2, Hosocubupck 630090
UK CO PAH, np. Jlaepenmvesa 5, Hosocubupck 630090
n.daniloval @g.nsu.ru

Bognopon siBnseTcs uneanbHONM KaHIUAATYPOH HA POJIb TOIJIMBA HOBOT'O ITOKOJICHUS, HO JJIS
KOMIIAaKTHBIX TeHepaTtopoB Hz HE0OX0IMMO OTKa3aThCs OT MCIIOJIb30BAaHHSI MACCHUBHBIX I'a30BbIX
0aJUIOHOB. DTO OCOOEHHO aKTyalbHO AJs (YHKIIMOHUPOBAHUS MOPTATUBHBIX YHEPIOYCTaHOBOK
Ha OCHOBE TOILIMBHBIX 3JIEMEHTOB, a TAK)KE CUCTEM HaJyBa B METEOPOJIOIMH U CIIACATEIbHON
TEXHUKE. B CBS3M C 3TUM aKTyalbHO HCCIIEOBAaHUE CTaOMIBHBIX OOpcojepKallluX THAPUIOB
(NaBHs NH3BH;, (CH2NH2BH3)2) u3-3a BBICOKOTO COAEp)KAHUS XMUMHUYECKH CBSI3aHHOTO
BOJIOpPOZla B UX COCTaBE€ U CIIOCOOHOCTU KOHTpOJHMpyeMmo BbiAensaTh Hp mpu Ttemmepatype
OKpY Karolley cpeibl B X0/1e IIpoLecca X KaTaJIMTUYECKOro ruaponusa. 13-3a skonomuueckon
IPUBJIEKATEIbHOCTH AaKTUBHO U3y4YalOTCsl KaTajlu3aTopbl Ha OCHOBe KoOanbTa. Ero
(eppOMarHuTHBIE CBOWCTBA IO3BOJIAIOT HCIOJb30BATh BHEIIHEE MArHUTHOE IOJIe IS
OTJIEJICHUS KaTaJu3aTopa OT PEaKIIMOHHOM Cpe/ibl.

B nannoit pabore Co-karanu3atopbl ObUIM MOJYYEHbI METOJOM TajlbBaHUYECKOTO
3amenenus (I'3) amomunus B pactBope CoCly ¢ mpuMeHeHHeM JBYX KOPPO3HMOHHBIX areHTOB:
HCI (Co/HCI), NaCl (Co/NaCl). Ocratku Al ynansiim u3 o6pasinoB 00pabOTKO 1IeI04bio ¢
NOCJIETYIOIIEN THIATEIBHONW IPOMBIBKOM M CYIIKOM B BaKyyMe€ IPM KOMHATHOM Temmeparype.
OO0pa3ipl KaTanu3aTopoB ObLIN HccaeaoBanbl MeTogamu: POA, COM, I110M, TIIB Ha.

bouto oOnapyxeno, uto oOpazen Co/HCl, npurotoBieHHbIi B KHUCIOH cpeje,
npeumyinectsento coctoutr w3 Co’ (TLIK, TTIY), xapakrepu3yercsi HHU3KOM YEIbHOM
MOBEPXHOCTHIO M HE3HAUMUTEIbHBIM COJIEpP’KaHUEM KHUCIOpoJcojepkaumx ¢a3 kobajibra Ha
noBepxHocTH Mertayummueckux vactul. OOpazenr Co/NaCl, noiydeHHBIH B  YCIOBHSX
obpazoBanus tunpokcusoB Al nmpu pH~6, oTnudaeTcss BBICOKOM auCIIEpCHOCTHIO. [lomumo
nedextupix  ¢paz Co’ (UK, TTIVY), s HEro XapakTepHO BBICOKOE COJEPIKAHME
OKCHJIOB/TUAPOKCUAOB KoOasbTa, BKIO4Yas Co-Al crnoucThlii [BOHHOW THAPOKCUA €O
CTPYKTYpO# r'MAPOTAIBKUTA.

CuHTe3upoBaHHbIE KaTanu3aTopbl ObUIM HchbITaHbl B rugponuse NaBH4, NH3BH3; u
(CH2NH>BH3), npu temnepatype 40 °C. Ycranosneno, uro Co/NaCl xapakrepusyetcs 6omnee
BBICOKON  akTuBHOCTBIO, uYeM Co/HCl, TmoCKoiabKy BXOISIIME B €ro  COCTaB
KUciopoacoaepxkamue (aspl KoOajabTa, BOCCTAHABIMBAACH B PEAKIMOHHOM cpeze, BHOCST
OCHOBHOM BKJIaJl B aKTUBHOCTb KaTayinzaropa. CkopocTb reHepauuu H> 3aBUCUT OT MpHUpPOAbI
rupuaa u ysenuuusaercs B psany: (CHaNH2BH3), < NH3BH3 < NaBHy, koTopslii coBniagaer ¢
BOCCTAHOBUTEIILHOW CIIOCOOHOCTBIO THIAPHUIOB. [lokazaHa MepCreKTUBHOCTh MOAM(HUKAIUN
nonyueHHbIXx Co-katanuzatopoB menpto mytem ux ['3 B pactBope CuCl. Kpome storo,
oumerauinueckuii  Cu-Co  KaTaiu3atop TakXke MPOJEMOHCTPUPOBAI CaMyl0 BBICOKYIO
aKTUBHOCTh B TaHJEMHOM IIpOLIECCe THIPUPOBAHUS N-HUTpOEeHOa ¢ ucrnonb3oBanueM NaBHy
n NH3;BH3; kak ucrounukoB Hz, 4TO pacmmpser CHeKTp HCIOJIb30BaHUS KaTalu3aTOpOB,
cuHTe3upyemsbix ['3, B )kuakodaszHbIX npoleccax THAPUPOBAHUSL.

Paboma ewinornena npu gurancosou nododepoicke Munucmepcmea HAYKU U GbLCULE2O
oopaszosanusi P® 6 pamxax cocyoapcmeennozo 3adanusi UK CO PAH (npoexm FWUR-2024-
0034). Asmopwr 61azodapam bBynasuenxo O.A., Hwenxko A.B., Pocosa B.A. 3a npogedennoe
uccneoosanue 0opazyos Kamaiu3amopos.
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doToxXuMHYECKHE NnpeBpalcHus roCTeBbIX MOJIEKYJ B IIOpax rmOKUX
META/VI-OPraHNnY€CKUX KapKacoB

I1. A. Jlemakos,! A. A. OpunnnaukoBa,?> K. JI. AGameesa,' JI. H. JIpioues,' B. I1. ®equn!

\MHX CO PAH, np. Jlaepenmvesa 3, Hosocubupck 630090
2HT'Y, yn. ITupozosa 2, Hoéocubupck 630090
demakov(@niic.nsc.ru

Mertamn-oprannueckue kapkacsl (MOK) npenctaBisitor 0coOblii MHTEpEC Kak COPOCHTHI
C BBICOKOPETYJISIPHOM KPUCTAJUIMUECKOU CTPYKTypou. llpw Hammumm CTPYKTYpHO THOKHX
(bparmeHTOB (JTUTaHI0B WM KoopAauHaIimoHHou cepb) MOK moryT npereprneBaTs oOpaTuMbIie
NEPECTPOMKH C  COXpPAaHEHHEM  CBSI3HOCTH  KOOPIWHAIMOHHOHW CETKH UM  BBICOKOM
KPUCTAJUTMYHOCTH TP BHEITHUX BO3JAEHCTBUSAX [1]. DTO OTKpBIBaET YHUKAIBLHBIE BOZMOKHOCTH
rubkux MOK B angcopOumu, CEHCHHre, NPOBEACHHM B WX IMOpax MpPEeBpaIleHuld C
IIPOCTPAHCTBEHHOM CEJIEKTUBHOCTHIO, HEJOCTHKUMON APYTUMHU MeToamu [2,3].

Hamu uccnenoBanbl mpoIecchl BKIIOYEHUST MOJIEKYJ O,[-HEHACHIIIEHHBIX KETOHOB B
ruokue nopucteie MOK Ha ocHoBe 1,4-mnazabunmkio[2.2.2 |Joktan-N,N’-nmuokcuna (odabeo) [4]
u mpawc-1,4-muknorekcanaukapoonoBoi kuciotel (Hochdc), u mpoBenensr peakiuun Y O-
UHIYIUPYEMOTO [2+2]-IUKIONPUCOCIUHEHUS ¢ ATUMHU TocTsAMH. [Ipu oOmyueHun coisibBaTa
[Co(DMF)>(0dabco)2](ClO4)2:(3mep) momyueH qumep 3-MeTHUIILUKIONEHTEH- | -oHa BUa «aHTH-
roJI0Ba-K-XBOCTY» ¢ KOHBepcued 10 67% u cenekTMBHOCTBIO 10 90%, mo ganubiM 'H-SIMP
cnekrpockonuu. [lpu obmyuenun compBaToB [Yb2(H20)4(chde)s]-2H20-2G (G = cp umm ch)
MOJTyYeHBbI, COOTBETCTBEHHO, HECHMMETPHUYHBIA JTUMEp IHKIONCHTeH-1-0oHAa U auMep
IIUKJIOTEKCEH- | -OHA BHJla «aHTH- TOJIOBA-K-XBOCTY». Pe3ynbTaTbl MpenCcTaBiIsAIOT HMHTEPEC B
penapaTuBHON OPraHUYECKON XMMHHU B KOHTEKCTE CEJIEKTHBHON COOPKH MOJUIIUKIMYECKOTO
YTJEPOAHOIO CKEJIeTa, B T.4. B CHHTE3€ TPYIHOAOCTYIIHBIX OMOAKTUBHBIX COEIMHEHUH.

Puc. 1. Cnesa: nokanuzanus mojiekys 3mcep B nosiocTsix [Co(DMF)2(odabco)2](Cl04)2; cipasa:

JIOKaM3anus MOJIeKyJ ch u cTpykrypa ero numepa B nmojoctsix [ Yba(H20)s(chdc)s] mo nanapim
PCA

Asmopul brazooapam 6azoewiti npoekm MOH P® Ne [25020401317-8.

[1] P. A. Demakov, A. A. Ryadun, D. N. Dybtsev, Molecules, 2022, 27, 8055.

[2] Y. Chen, S. Gao, Y. Cheng, X. Tian, X. Xuan, H. Wang, W. Yao, Z. Li, G. Zhu, J. Wang,
Chem. Eur. J., 2023, 29, €¢202300222.

[3] P. A. Demakov, D. N. Dybtsev, V. P. Fedin, Chem. Commun., 2023, 59, 9380.

[4] P. A. Demakov, K. A. Kovalenko, A. N. Lavrov, V. P. Fedin, Inorganics, 2023, 11, 259.
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KoMiiekcnl mepexoaHbIX METANJI0B ¢ HCMHHOUEGHTHBIMU JIMTAHAMM:
3JIEKTPOHHAS CTPYKTYpPAa U CBOMCTBA

A. A. lmutpues,! IT1.A. Tlerpos,” H.IL. I'punan!

YUXKI" CO PAH, ya. Uncmumymckas 3, Hosocubupck 630090
2UHX CO PAH, np. Jlaspenmwesa 3, Hoeocubupck 630090
dmitralexey@gmail.com

Penoxc-axtuBHble (PA) HEMHHOIIEHTHBIE JIUTAH/bl MPEACTABIAIOT COOOM YHHUKAJIbHBIN
KJIacC JIMTaHJIOB, CIOCOOHBIX NPUHUMATh HECKOJBKO PA3JUYHBIX CTENEHEW OKUCICHHS U
oOpaTuMbIM 00pa3oM MOIJIOIIATh WM OTAaBaTh JJIEKTPOHBI B 3aBUCUMOCTU OT BHEIIHUX
ycinoBuil. brnarogapsi 3Toil cmocoOHOCTH cO3/1aBaeMble Ha UX OCHOBE KOMIUIEKCHI METaJIOB
MOTYT 00J1aaTh HETPUBHAJIbHBIMH KATAIUTUYECKUMH, ONTHYECKMMHU M MAarHUTHBIMHU
cBoiicTBamMH. B naHHOIl paboTe MNpencTaBlI€HO WCCIIEAOBAHUE 3JIEKTPOHHOW CTPYKTYPHI,
MarHUTHbIX M CHEKTPOCKONMYECKHX CBOMCTB KOMILJIEKCOB PEHMSI C PEAOKC-aKTHBHBIM
MMUHOKCOJICHOBBIM JINTAH/I0M U KOMILUIEKCOB MapraHia C peoKC-aKTUBHBIM JHUOKCOJIEHOBBIM
muranaoM [1] ¢ mpumenennem DFT u ab initio MeT010B KBaHTOBOW XMMHH, a UMEHHO, (SA-
)JCASSCF/(QD-)NEVPT2. Beut mpoBeiieH psiJi pacyeTOB C ILEIbI0 ONMPEACIUTh HAWITYUIITHH
HabOp MapaMeTpoB, MO3BOJIAIOUIMN ¢ HAUOOJbIIEH TOYHOCTHIO BOCIIPOU3BECTH IJIEKTPOHHYIO
cTpykTypy (2C), MarHuTHbIE CBOICTBA U 3JeKTpOHHBIE crieKTphl norjomieHus (ICII) ¢ onopoit
Ha DOKCIIEPUMEHTAJIbHBIE pe3ynbTaTbl. PacueTsl NOKa3zaiad, YTO JBa KOMIUIEKCA pPEHMS,
ReCl3(LPPP)(PPhs) m ReCl3(LPPP)(OPPh3), MMEIOT OCHOBHOE TPMILUIETHOE COCTOSHHE C
JOKaJdu3aluell CHMHOBOW IUIOTHOCTH B OCHOBHOM Ha KAaTHOHE pPEHHUS U HEOOJbIION
nenokanu3anueil Ha PA-nurany, a BonHoBas (QyHKUUS TPUILJIETAa UMEET CHIIBHO BBIPAKEHHBIHN
MHOTOKOH(QUrypaunoHHbI XapakTtep. Taxke Ha OC, B 4aCTHOCTH, Ha JOCTATOYHO OOJIBIION
napaMmeTp pacuieryieHus B HyJI€BOM I10J1€, BIUSAET HATMYUE IPUMECEH CUHTJIETHBIX AIEKTPOHHBIX
KOHUTypaluii B OCHOBHOE MAarHUTHOe cocrosiHue. Hamuuume s3TuX mnpumeceil cepbE3HO
CKa3bIBA€TCSl HA TMOBEJACHUHM TEMIIEpAaTypHOU 3aBUCUMOCTH MArHUTHOM BOCTIPUUMYHUBOCTH
(T3MB) u Hekotopsix ocobenHoctsx DCII, Hanmpumep, MOSBICHUH 3aNpElICHHBIX TPHUILIET-
CUHIJIETHBIX MEepexofoB. [[Isl KOMIUIEKCOB MapraHua ¢ JUOKCOJIEHOBbIMHU JMraHaamu, (N-
N)Mn!V(Cat),, (N-N)Mn"(SQ)(Cat) u (N-N)Mn'(SQ)>, pacuersl 31€KTpOHHON CTPYKTYpHI ab
initio MeToJIaMu MOKa3aJd HEOOXOAMMOCTh ydeTa KOH(QUTYpalui ¢ mepepacrnpeaeiiceHueM
anekTpoHoB ¢ HOMO PA-nurannoB u Bo30yKJISHHBIX COCTOSTHUH ¢ 3acesieHueM N-JOHOPHOTO
auranga. PacueTsl MoOKas3bIBalOT, YTO B OCHOBHOM COCTOSTHMM HPUCYTCTBYIOT BKJIaabl Mn B
HECKOJIbKMX COCTOSIHUAX OKHCJIEHMS, YTO IMPUBOAUT K 3aBBILICHHBIM 3HaUeHUsIM MB u ciayxut
IPEeIMETOM JUISl JAIbHEUIITNX UCCIIETOBAHHIA.
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KoopauHanmoHHbIe MOJUMEPHI ¢ THOPEHCOAEPKALIUMH JUTAHAAMU: CHHTE3
U QYHKIHOHAJIbHBIE CBOCTBA

B. A. JIyockux.” A. A. JIeicosa,” /1. H. JIpi0ones”

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
dubskikh@niic.nsc.ru

Haxomsich Ha CThIKE HEOPraHMYECKOW, OPraHUYECKOW, KOOPAMHAIIMOHHOHW, (pu3myeckoin
XUMUN M MAaTE€pUAJIOBEACHUS, XUMHUS METaUI-OPTraHUYECKUX KOOPJIAMHALMOHHBIX IOJIMMEPOB
(MOKTI) sBasitoTCSl OHOM M3 CaMbIX JUHAMHUYECKHUX 00JIaCTe COBPEMEHHOW HAyKu U OyaeT
MPOJIOJKATh OCTABAThCA aKTYaJIbHOM €111€ MHOTHE TOJbI.

B nacrosmiee Bpemst nonasistoriee 60abmuHCTBO HopucThix MOKII moctpoeHns! Ha oc-HOBE
apOMaTHUYECKHX MOCTHKOBBIX JIUTAHIOB (HAallpuMep, TepedTaneBas KUCIO0Ta), YTO OObICHIETCS
UX CTPYKTYpPHOM 3>KE€CTKOCTbIO M CHUHTETHYECKOM JOCTYNMHOCTHIO. AHAJOTW MPOU3BOJHBIX
OcH307la, WMEIOIIUE B CBOCH CTPYKType THO(DEHOBBIE TE€TEPOLUKINYECKUE (PparMeHTsl,
CyIIECTBEHHO MeHblle 3anaeiictBoBanbl B xumun MOKIL. Bmecte ¢ tem, ucnonb3oBaHue
JUTAH/IOB HAa OCHOBE THO(DEHOBBIX TETEPOLMUKINYECKHX (PParMEeHTOB SBIISIETCS BeChbMa
MEPCIEKTUBHBIM ~ CIIOCOOOM  pacCUIMpHUTh CTPYKTYpPHOE  pasHooOpasue U 000raTUTh
¢yuknuonaneubie  Xapaktepuctuku MOKII. TuodeHoBblli TeTeponukil 0ojiee HaCHIIICH
JMEKTPOHAMHM 110 CpPAaBHEHHUIO C OCH30JbHBIM KOJBIOM, YTO JOJDKHO OTpaKaThCs B
JIFOMUHECIICHTHBIX, JIEKTPOHHBIX U MarHUTHBIX CBOMcTBax cooTBercTByromux MOKII [1, 2].
Kpowme Toro, atom cepbl MOXKET BBICTYNATh JOMOJIHUTEIBHBIM aJCOPOIIMOHHBIM IIEHTPOM 32 CUET
cBoeil «msrkoi» (mo IlupcoHy) XUMHYECKOW MPUPOABI M CIHOCOOHOCTH O0Opa30OBBHIBATH
WHJYKUHUOHHBIE TUTOIb-AUNOIbHbBIE B3aUMOIEHCTBHUS.

CuHHTE3UpOBaHBl M OXapPaKTEPU30BAHBI PSAAOM (U3UKO-XMMHUECKUX METOAOB 27 HOBBIX
KOOPJIUHAIIMOHHBIX IOJIMMEPOB HAa OCHOBE THUO(EHCOIECPKAIIMX JHUTaHIOB. Y CTaHOBIICHBI
B3aUMOCBSI3M Mexy ychnoBusiMu cuHTe3a MOKII, XuMrueckuM COCTaBOM U KPUCTAILTHYECKUM
CTpOGHHEM. A  TakXe  HCCIeNOBaHbl  (DYHKIMOHAJIbHBIE  CBOMCTBA  MOJYYECHHBIX
KOOPHIHAIIMOHHBIX TIOJIMMEPOB, B TOM YHCIIE aJICOPOIIMOHHBIC, MATHUTHBIC U JITIOMUHECIICHTHEIE.

el G
o , Y . HO \ / s \
H,ttdc H,btdc

Puc. 1. Ctpykrypnsie popmyibl TueHo|[3,2-b]tuoden-2,5-aukapoonosoit (Hattde) u 2,2'-
outnoden-5,5 -qukapoonoBoit (Hobtde) kucior.

[1] M. Yoon, D. Moon, Micropor. Mesopor. Mater., 2015, 215, 116-122.

[2] V. A. Bolotov, K. A. Kovalenko, D. G. Samsonenko, X. Han, X. Zhang, G. L. Smith, L. J.
McCormick, S. J. Teat, S. Yang, M. J. Lennox, A. Henley, E. Besley, V. P. Fedin, D. N. Dybtsev,
M. Schroder, Inorg. Chem., 2018, 57, 5074-5082.
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buosornyeckn akTuBHble KOMILIEKChI Mapranua(Il)
Ha ocHOBe 5-(4-xu1op¢enmi)-1H-TteTpa3osia U NPOU3BOAHBIX
1,10-¢penanTposnna/2,2 -ounupuanua

E. A. Epmakosa,? JO. A. T'ony6esa, ¢ JI. C. Kinomosa,’ E. B. JIunep®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHUUMBE ®UL] PTM, yn. Tumaxosa 2/12, Hosocubupck 630060
ermakovaea@niic.nsc.ru

Coznanmne KOMITIEKCOB OMOTEHHBIX METAJNIOB C BEIPAXKECHHON OMOJIOTMUECKON aKTHBHOCTBIO
MIpPE/ICTAaBIsET BaXKHYIO 3ajady Jidi OMOHEOpraHMYecKoM M MeAUUUHCKONH Xumuu. Ocolyro
AKTyaJIbHOCTh MPUOOPETaeT MOUCK HOBBIX XHMHUOTEPANEBTUYECKUX areHTOB, 3((HEKTHUBHBIX
IIPOTUB OITYXOJIEBBIX KJIETOK U CIOCOOHBIX MPEOA0JIeBaTh JEKAPCTBEHHYIO PE3UCTEHTHOCTh. B
9TOM KOHTEKCTE€ OCOOBId HWHTEpEC TMPEACTaBISIOT METALIOCOACpKAIINE COCIUHEHUS,
oOJaaroniye NpUHIUIHAIBHO HOBBIMU MEXaHU3MAaMHU JICHCTBUSL.

B pavkax paHHOW paboOThl CHHTE3MpPOBAaHA CEpUS PA3HONHMTAHAHBIX KOMILIEKCOB
mapranna(Il) nwa ocnoBe 5S-(4-xnopdenun)-1H-rerpazona (HCIFT) wu  mpow3BOgHBIX
1,10-penantponuna/2,2’-6unupuauna. CTpoeHHe BCEX COCIUHEHUH YCTAHOBJICHO METOIOM
PEHTTEHOCTPYKTYPHOTO aHalM3a, a YUCTOTa MOATBEP)KIEHA ITaHHBIMU PEHTIeHO(a30BOTO
aHanm3a. V3ydeHO TOBeIeHHME KOMIUICKCHBIX COeIWHEHUH B pactBope (dtanon, JAMCO)
METOJIaMU KOHAYKTOMETPUU U MaCC-CIEKTPOMETPUH, MTPEIOJIOKEHBI CXEMbI UX TUCCOLUALIUY.
[Tokazana cTaOMIBHOCTH 00pa3yrOMUXCs GOPM KOMIUIEKCOB B (DM3MOIOIMYECKOM PacTBOpE B
TeueHue 48 4acos.

[utoTOKCHYECKHE CBOMCTBAa TIOJYYEHHBIX KOMIUIEKCOB H3Yy4YajJuCh HA OIYXOJIEBBIX
KJIETOYHBIX JUHUAX 4enoBeka: HepG2 (rematomenmtoisipHas kapiuHoma), Hep2 (kapumHOMBI
roptaan), MCF7 (ageHokapiimHOMBI MoJiouHO# skene3bl), A549 u SK-LU-1 (ageHokapiimHOMBI
JIETKOTO 4esoBeka). HeormyxosneByro KIETOYHYIO JIMHHIO (UOPOOIIACTOB JIETKOTO YeJIOBEKa
MRCS5 wucnonp3oBaiayd A OINCHKU CEICKTHUBHOCTH JeHCTBHsA KomiuiekcoB. IlokazaHo, 4To
komrutekchl Mmapranna(ll) Ha ocHoBe npou3BoaHbIX 1,10-peHanTponHa 0051a1a10T BEIPa)KEHHON
[UTOTOKCUYECKOW aKTUBHOCTHIO. B wacTHOCTH, KOMIUIEKCH Ha ocHOBe 1,10-penanTponun-5,6-
nuoHa (phendione) manbonee mutorokcuunbl: LCso Haxonutes B auana3one 1-5 mxM. [Tomumo
3TOr0, ISl JIaHHBIX COEJAMHEHUH BBISBICHA CEJIEKTUBHOCTh B OTHOLIEHUU HECKOIBKUX
OTYXOJICBBIX KJIETOYHBIX JUHUWA. B CBSI3M ¢ 3TUM uH3yueHa TreHepalus aKTUBHBIX (OpM
kucnopona B kierkax (Puc. 1) u olieHeHO BIMSHHME KOMILJIEKCOB HA MEMOpaHHBIN MOTSHIIMAT
MHUTOXOHJIPUH MOJI UX ACHUCTBHEM. Y CTAHOBJIEHO, YTO IIUTOTOKCHYECKOE IEUCTBUE KOMILIEKCOB
Mapranna(ll) oOycnoBineHo HHIyKIMEH aKTUBHBIX (OPM KHUCIOpOoAa U JecTaOuiau3anuei
MHUTOXOHJIPHATTBHOTO MEMOPAHHOTO MOTEHITHAIA.

R [Mn(phendione)(H,0),(CIFT)](CIFT)-H,0 R [Mn(phendione),(H,0),](CIFT),-2H,0
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Puc. 1. "3menenus ypoaa ADK B knerkax Hep2, onpeneneHHble KaK MHTEHCUBHOCTh CUTHAJA
¢dnyopecuennnu H,DCFDA (3eneHblii LIBET - KJIETKH, 00pab0TaHHbIC KOMIUIEKCAMH, KPACHBIN I[BET -
MOJIOKUTENILHBIA KOHTPOIIb - KJIeTKH, 00padotannsie 100 uM H,O»).
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MeTaJm-opraanecmle KOOPAMHAIIMOHHBIC MMOJIUMEPHBI HA OCHOBE HOA3aMEIICHHBIX
KHCJIOT: CHHTE3, CTPOCHHUE U CBOMCTBA.

A. C. 3arysun

UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
zaguzin@niic.nsc.ru

B nocnennue aBaauaTh €T aKTUBHO PAa3BUBAETCS HAIIPaBJICHUE, CBSI3aHHOE C U3YUEHUEM
METaJUI-OPraHNYeCKUX KOOPAMHAUMOHHBIX noiuMepoB (MOKII). Otu martepuansl 06i1aaaroT
YHUKAQJIbHBIMA ~ CBOMCTBaMHM, 4YTO JI€JIAa€T UX TMEpPCHEKTUBHBIMU JUIsi TPUMEHEHUs B
ra3oxXpaHwInIlax, CHUCTEMax pa3AelieHusl Tra30B, LEJEBOM J0CTaBKE JIEKapCTB, CO3JaHUU
CEHCOPOB, KaTaju3e 1 Ipyrux o0IacTsx.

KiroueBoii 3aiaueil sBIsSE€TCS MOUMCK HOBBIX CTPYKTYPHBIX 3JIEMEHTOB («CTPOUTENIbHBIX
65okoB») st MOKII, oT KOTOpPBIX 3aBUCAT UX (PUIUKO-XUMUYECKUE XAPAKTEPUCTUKH U CHEPbI
ucnonp3oBanusi. OcoOblii HMHTEpEC NPEACTABISIIOT CTPOUTENbHBIE OJOKH, CIIOCOOHBIE
(opMUpOBaTh TamOreHHbIC CBSI3U. TaKOW MOAXOA OTKPHIBAET BO3MOXKHOCTH JUIS PELICHHS
HECKOJIbKMX BaXKHBIX 3aJay, BKIIIOYas COPOLMIO AMMOMA, YTO aKTYaIbHO I 3(PPEKTUBHOIO
yAQJIEHUs] PaJAMOAaKTHUBHOTO H30TOonma wuoja-131, a Takke CEeJIeKTUBHOE MOIJIOUIEHUE
raJOreHOPraHUYECKUX COCIUHEHHM, MHOTHE U3 KOTOPBIX (1,2-IMXJI0pATaH, BUHUIXJIOPUII,
MOJIMXJIOPUPOBAHHBIE OM(DEHMIIBI M JIP.) OTHOCSTCS K OMTACHBIM 3KO03arpsI3HUTEIISIM.

B nannoit pabore Obumn cuHTe3upoBaHbl HoBbie MOKII Ha ocHOBE HOAIPOU3BOIHBIX
TUKapOOHOBBIX  KHUCJIIOT, BKJIHOYas 2-"oarepedTaneByro, 2,5-nuuoarepedTaneByro, S-
nonuzodraneByro u apyrue. CTpyKTypa HOTyYEeHHBIX COEAMHEHUN OblIa yCTAHOBJIEHA METOJIOM
pentreHoctpykrypHoro anammza (PCA). Kpome Toro, umccrnemoBaiach UX CIOCOOHOCTH K
CoOpOIMH OPraHUYEeCKUX COSAMHEHUN U3 CMECEH, a TaK)Ke MOTJIOMICHUIO Ta3000pa3HOTO AUHOA

(I) [1-3].
Cnmcok urepartypsl

[1] A. S. Zaguzin, G. Mahmoudi, T. S. Sukhikh, I. F. Sakhapov, D. A. Zherebtsov, F. I. Zubkov,
K.S. Valchuk, M. N. Sokolov, V. P. Fedin, S. A. Adonin, J. Mol. Struct., 2022, 1255.

[2] A. S. Zaguzin, T. S. Sukhikh, B. A. Kolesov, M. N. Sokolov, V. P. Fedin, S. A. Adonin,
Polyhedron, 2022, 212.

[3] A. S. Zaguzin, T. S. Sukhikh, I. F. Sakhapov, V. P. Fedin, M. N. Sokolov, S. A. Adonin,
Molecules, 2022, 27(4).
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EpOMOMeTaJIJIaTLI 6I/II_II/IKJII/I‘leCKI/IX ANA3aaMMOHHEBBIX KATHOHOB: CUHTC3,

CTPOEHHUE U CBOMCTBA
A.Il. KneikoBa, T.A. llectumepora, B.H. Xpycranes, A.B. Measenbko, C.3. Bamaaze, A.H.
Ky3nenos, A.B. llleBenbkoB

MI'Y umenu M.B. Jlomonocosa, 119991, Mockea, Poccus
angelinaklykoval20712@mail.ru

CMenIaHHOBaJICHTHBIE TaJOr€HOAHTUMOHATHI MPEICTABISIIOT 3HAYUTENBHBIN HAyUYHBIH
MHTEPEC KaK COEIMHEH NS, JEMOHCTPUPYIOIINE B3aUMOCBSI3b MEXKAY CTPYKTYPHOM OpraHu3anuei
1 QYHKIMOHATBHBIME cBOKCTBaMU. COTIIaCHO JaHHBIM MPEIbIIYIINX UCCIICTOBAHHMA, U3BECTHBI
KPUCTAJIMYECKAsl CTPYKTypa U MarHUTHOE YINOPSI0YEHHE HEKOTOPBIX COEIMHEHUH JTaHHOTO
Kjlacca, MMEIOIIMX TEMHYI0 OKpacky, KOTopas IpEeIIOJIOKUTENbHO  00yCIIOBIEHA
CHEU(PUUECKUMH 3JIEKTPOHHBIMU IPOLIECCAMU, BKJIIOYAsl MEXOpPOUTAIbHBIE IEPEXOAbl U
COMYTCTBYIOIIHME onTudeckue dpdextsr [1].

B nacrosimelt pabote OblTu pa3paboTaHbl MOAXOMABI K CHHTE3Y CMENIAaHHOBAJEHTHBIX
raJIOTeHOAHTUMOHATOB, COJEPKAIIMX CYpPbMY B JBYX CTEINEHSX OKUCIICHHS, CO CIEAYIOLIUMU
CWIBHBIMU a30TUCTHIMH OCHOBaHUAMHU: Ouc[1,5-gumerun-3,7-qua3zadbunuknol3.3.1]-noHan
(AH»), 1,5-nudennn-3,7-quazadbunukiio[3.3.1]-HoHaH. [Tonyuenst COEINMHEHNS
(AH2)2[Sb"™,Br10]*2H20 (1), uMeromiee XapakTepHyIO Uit GPOMOAHTHMMOHATOB JKEJITOBATYIO
OKpACKy, u CMEIIAHHOBAJICHTHBIE (AH2)4[Sb",Br10(SbYBrs)2(Br)2] (2) u
(AH2)[Bi""BrsSbYBrs](H20) (3), ¢ He0ObIUHOI 111 OPOMOMETAIIATOB TEMHO-KPACHOM OKPACKOM
U COOTBETCTBYIOMMMU HHU3kuMHU 3HaueHwsmu 11133 (1.28 m 1.6 3B, cOOTBETCTBEHHO).
CoenviHEHHE 2 MMEET CyNpaMoOJIEKYJIAPHYI CTPYKTYpy: ciou OuokTa’apos  SbLBrip*
coeMHeHHbIX KathonamMu AH>?*, neneii karnonos AH>>* u GpoMui aHHOHOB, W HOJHOCTBIO
M30JIMPOBAHHBIE PABUIILHBIE OKTadApbl SbYBrs™. CTpyKTYpy COeTMHEHUS 3 MOKHO OIMCATh KaK
CJIOM TIPaBHIIBHEIX OKTa3ipoB SbYBrg, paccrosuue Br—Br 3,35 A, u ciou, chopmupopannbie
¢dparmenramu [(AH,H,0):Bi"Brs]*. KaTnoHHbI 1 aHMOHHBIA CJIOM CBA3aHBI MEXKIY COOOM
cBa3aMu Br—Br mumnoit 3,58 A. M3meHeHue ycIOBUHi CHHTE3a IO3BOJMIO HOTYYUThH
coequnenue cocraBa (AH2)[Sb"BreSbYBrs](H20), u3ocTpykTypHOE coequHeHuIO (3).

CoenuHenus 2 u 3 ObUIM HCCIEIOBaHbl METOJAMHU CIEKTPOCKONUU AUPPY3HOrOo
OTpPaXeHUS ¥ TEPMOTPAaBUMETPUUYECKOTO aHAIM3a, TAKXKe JJIsl HUX ObUIM IMPOBEICHbI KBAHTOBO-
XUMHYECKHE PacueThl.

Br16op xaTuoHa urpaer KIOYEBYIO posib B (JOPMUPOBAHUU YMOPSIAOYEHHBIX CTPYKTYP
CMEIIAaHHOBAJICHTHBIX TaloreHoMeTaniatoB. [IpoBeneHne CHUCTEMATHUECKHUX WCCIEIOBAHHMA
COCIMHEHUI JAaHHOTO KJacca OTKPBIBACT TMEPCHEKTUBBI IS TOIY4YeHHUS (HOTOAKTHBHBIX
MAaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMH.
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Kommiekcnl cepedpa(l) ¢ mpou3sBoAHBIMHM HONIMHAH-AHHEJIMPOBAHHOIO 4,5-
auazaduiyopeHa: KpucTaJuIn4ecKHe CTPYKTYPbI U JIIOMUHECHEHTHbIE

CBOMCTBA
T. E. Kokuna,' E. C. Bacuibes,” JI. A. I'muuckas,' M. 1. Paxmanosa,! A. B. Tkauep?

YUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
VHHUOX CO PAH, np. Jlaspenmvesa 9, Hosocubupck 630090
kokina@niic.nsc.ru

XupanbHble OUC-HOMMHAH-AaHHEIWPOBAHHBIE TPOM3BOJHBIC OWUNUpUAMIA TTOKA3aIH
BBICOKYIO KOMIUIEKCOOOPa3yIomIyto criocoOHoCTh. [lomydensl komIuiekesl Jantanuaos, Ir(11D),
Zn(Il), CddI), Cu(I), Pd(Il), Ag(), obnamatomme pa3HOOOPA3HBIMH CBOWCTBAMH.
Koopaunanuonnsie coenunenuss Ag(l) Ha ocHOBe NUPHUIAMH-TUPA3HHOBBIX JIMTAHMOB,
coJlepKalluX IHUHAHOBBIA (PparMeHT, MNPHUBIECKAIOT BHUMAHUE BO3MOKHOCTHIO IIMPOKOTO
BapbUPOBAHUSI CTPYKTYpbl M OOpa30BaHMEM CTEPEOPETYNSAPHBIX MOJUMEPOB, CBOMMH
JIOMUHECIICHTHBIMU CBOMCTBaMU, (POTO- U OMOAKTUBHOCTHIO. Ha mpumepe KOMIUIEKCOB IMHKA U
KaJMMs C HOIMHAH-aHHENUPOBaHHbIMM 4,5-1Ma3adiyopeHaMu HpPOJAEMOHCTPUPOBAHO, Kak
HE3HAYUTENIbHbIE CTPYKTYpHBbIE MOAU(DHUKAIMKM JUTaHIa MOTYT paAUKAIbHO BIUATH Ha
¢dorodusnueckue cBoiictBa coeaunenuii [ 1]. C nenpro BbISIBICHUS BIUSHUS CTPYKTYPbI JIUTaHIA
Ha COCTaB, CTPOCHME M JIIOMHUHECIIEHTHblE CBoiicTBa KomIiuiekcoB Ag(l) cuHTe3upoBaHbI
xoopauHanuoHHbH momumep — [Ag(L)NO3sEtOH], u conmsBatomopdsr — [Ag(L!N)2]NO34H20,
[Ag(L'NxN)2]NOsEtOH'H-0, rae L— HonuHaH-aHHEAMPOBaHHbIHA 4,5-1nazadiyopen-9-on u L! —
mononeHTaTHbiii (L'N) wmnm Ompenrarseni (L'nnN) HONMHAH-aHHENIMPOBaHHBIM OKCO-4,5-
nuazadiayopeH-9-oH.

B Gmmxkaiiiyro KOOpAMHAIIMOHHYI0 cepy HOoHa Ag™ KOOPIUHAIMOHHOTO MOJMMepa
[Ag(L)NO3;EtOH], BxonsaT nBa atoma N OuIeHTaTHO-IIMKINYECKOro auranaa L u asa atoma O
HUTPAT-UOHOB, BBINOJHSIOMIMX MOCTHKOBYIO JIMraHaHyio ¢yHkuuio. Kpucrammuueckue
CTPYKTYPBI COJIbBATOMOP(HOB MOCTPOCHBI M3 KOMIUIEKCHBIX KaTHOHOB [AgLo|", HUTpaT-aHHOHOB
v conbBatHbix Mosiekyn HoO u EtOH. B kommiekce [Ag(L'n)2]NO34H>O xatmon Ag’
KoopauHMpyeT 1aBa aroma N gaByx MonoxeHtatHeix L!n (KUY=2), a B cTpyKType
[Ag(L'NN)2]NO3EtOHH,0 — uetsipe atoma N 1Byx GuaenTaTHO-nukamdeckux LIy (KU=4).
CoenrHeHNs 0XapaKTEpU30BaHbl METOIAMU dJIEMEHTHOTO aHanu3a, POA, IMP cnekrpockonumu.
Wsyuensl (GoTopU3MUECKHE CBOWCTBA MCXOIHBIX OpraHuueckux coeaunenui L, L' wu
xomiiekcoB [Ag(L)NOsEtOH]n, [Ag(L'nnN)2]NOsEtOH'H,0. B crnekrpax TBEpIOTENLHOM
SMHUCCHUU CBOOOJHBIX JIMTAH/IOB 3apETUCTPUPOBAHBI IOJIOCHI B JKEITO-OPAHXKEBOW 00JacTu
cnektpa. [Ipu u3mMeHeHun AJTMHBI BOJIHBI BO30YKIAIOMIETO CBETA (Acex) MONOKEHUE MAaKCUMyMa
nojoc He MeHsiercs. Kommuiekcbl  cepeOpa  HpOSBISAIOT — JIMTaHJ-LIEHTPUPOBAHHYIO
JIOMUHECIEHIIHIO, 3aBUCSIIYIO OT Acx.

[1] T E. Kokina, N. A. Shekhovtsov, E.S. Vasilyev, L.A. Glinskaya, A.V. Mikheylis, V.F.
Plyusnin, A.V. Tkachev, M.B. Bushuev, Dalton Trans., 2023, 52, 7429.
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IIpumenenue MOAN(PUIIUPOBAHHBIX NACTOBBIX IJIEKTPOAOB JJIA U3Y4YCHUS
PEeIOKC M KATAJIUTHYECKHX CBOMCTB KOMILIEKCHBIX COeINHEeHUM

B.B. KokoBkuH
UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
basil@niic.nsc.ru

MonudunupoBanneie  mactoBele  3nekTpoasl (MIID) mmpoko wucmonb3yorcs B
JNEKTpOXUMUYECKMOM aHaim3e [l]. Jlms 3Toro macTy, BKIIOYANONIYHO YIOJbHBIA IOPOLIOK H
CMauMBAOILYI0 €ro HUAKOCTh, MOAU(MUUIUPYIOT N100aBKAMM Pa3IUYHON HPUPOIBI, B TOM YHCIE
komIiekcHbIMU coeinHeHnsaMu (KC), kak npaBuito, B TBepoM cocTtostHuu. [Tpu nonsspuzannu MITD
B pacTBOpax (POHOBBIX 3JIEKTPOJIMTOB HA BOJBTAMIIEPOrPAMME HPOSIBIISIOTCS MUKU TOKA PeIOKC-
COCTOSIHMM OT/AETBHBIX aTOMOB M (parmeHToB cTpykTypbl KC. [Ipenmymectsa MIID 3akmouarorcs
B H3TOTOBJICHHUU HJIEKTPOAOB NPsAMO Ha paboyeM MeCTe M HCIOJIb30BaHUM LIMPOKOro Habopa
METOJIOB 3JIEKTPOXHUMHUYECKOT0 aHAIH3A.

B nutepatype u3BecTHbI BapuaHThl KOHCTpYKIHM MIID u situeex k HUM, KOTOpble 0000IECHBI
[1]. PazpaGoTanHas HaMu KOHCTPYKITUS [2-5], OTIMYaeTCs OT TPaIUIIMOHHOM pacmonoxerneM MITID
B sueiike, IpU 3TOM aKTUBHAas MoBepXHOCTh MIID HaxoauTCs BHU3Y STUEHKH, a 3JIEKTPOAbI CPABHEHUS
Y BCTIOMOTATENIbHBIN HaXOASTCS B paCTBOPE HAJl HUM. | €pMETUYHOCTD STUEHKU TOCTUTAETCs TEM, YTO
KOpIyC SYEHKHM C 3JIEKTPOJMTOM IIJIOTHO IOJOTHAH IOJ pa3Mep 3IeKTpoaa. B coctaBe macTel
WCIOJIb30BAaH YTOJIbHBIM MOPOLIOK W3 3JIEKTPOJOB JJIs CIEKTPAIbHOIO aHalM3a, CBS3YIOLIHE
BKJIIOYAIOT HE CMelIMBaouuecs ¢ Boaol cuinukonossle Macia (IIMC), adups! ¢pTaneBoit KUCIOTHI,
mucriepcuto Haduona u ap. B xauectBe Mmomudukaropos nactsl npumensin KC, cunTesnpoBaHHbIe
B MHX CO PAH.

B nmokname mnpexacraBieHsl BosibTaMiieporpamMmbl - perokc-cBoiictB KC  skenesa(Il) ¢
a30TCOAEpKAILUMHU T'€TePOLUKINYECKUMH JIUTaHJaMH U PSAOM aHUOHOB [2]. JlaHHBIE KOMIUIEKCHI
o6nanaror ciuH-kpoccoBepoM (CKO) 'A< 5T,. VeTanoBIEHA KOPpEIALMs MEXKTy TOKOM aHOJHOTO
MMKa W pacdeTHOi moineit BeicokoctmHOBOW (popmbl (BC) KC B TBepmoit daze m temmepartypoii
npsimoro CKO. U3yueHsl 37eKTpoKaTaIuTHUECKHUE CBOMCTBA cepuH (peppuToB Oapus B peakuuu
BbIIeTIeHUsT Kuciopoaa u3 Bozsl [3]. TlokasaHo, 4To ¢ TepMOAMHAMHYECKUX MO3ULKK Hambosee
MIPEeANOYTUTENBHBIM siBiisieTcs BaFei19Nio 101895, a ¢ kuHeTHmueckux — BaFei9Ti2019, moCKOIBKY
nMeeT Hawilydmiui TadeneBckuil HakioH. MccrnenoBaHa 3IIEKTPOXUMHYECKas aKTUBHOCTD
OUsIIEpHOTO KOMILIEKCa BaHAIMs [VO(dbbpy)Cl(u-ca)Cl(dbbpy)VO], KOMILIEKCOB
Kzz(NH4)9H3[{Pt(OH)3(H20)}(,P8W480184] u Nalo[(SeMO(,Ozl)z(C204)3]X0.5N3N03><8H20; a TaKXe
anekTpokaTanutuueckue cBoiictBa (OKC) (BusN)2[B-{Ag(dpp-bian)}2MogO2] B peakiuu
BoccTaHoBieHus: COa, mopuctoro Ag:S, NoIy4eHHOr0 U3 THOJIATOB cepedpa, B peaKIUH BbIIEIEeHUs]
BOJIOPOJIa M3 BOJIBL, U ApYTUX coenuHenuii [4, 5]. [lomydeHHble JaHHBIE TO3BOJISIOT OLIEHUTH 00J1acTH
MEKTPOXUMUYECKONW aKTUBHOCTH KOMIUIEKCOB, CTETIEHb 00PaTUMOCTH 3JIEKTPOAHBIX MTPOLIECCOB, UX
KaTaJUTHYECKYI0 aKTHBHOCTH, BKJIIOYas KOX(PQUIMEHT IMepeHoca SJIEKTPOHA, YIJIBI HAKIOHA B
koopauHartax Tadens, qpyrue BoIbTaMIIEpHbIE XapaKTePUCTUKH.

Paboma noooepoicana Munucmepcmeom mnayku u evicuieco obpazosanus P®D, npoexm Ne
125021302133-1.

[1] Svancara, Sys M. et al. // J. of Solid State Electrochem. 2024. V. 28. P. 1341.

[2] Kokovkin V.V., Kal’nyi D.B. et al. // Z. Anorg. Allg. Chem. 2021. V. 647. P. 1620.
[3] Vinnik D.A., Kokovkin V.V. et al. // Mat. Chem. Phys. 2021. V. 270. AN 124818
[4] Komlyagina V.I., Romashev N.F. et al.// Molecules. 2022. V. 27. N 20. AN 6961.
[5] Chupina A.V., Yanshole V.V. et al. / Dalton Transactions. 2022. V. 51. P. 705.
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Oprano3osbHble cepeOpsiHbIe MEMOPAaHbI: MOJy4YeHHE U CBOHCTBA
A. H. Kononun,” C. U. badamoga“, B. B. bouapos”

‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
kolodin@niic.nsc.ru

[TopucTeie cepeOpsiHbIE MEMOpaHBI CETOJTHS SBJISTFOTCS BAYKHBIM MaTEPHAIIOM JIJISl PEIICHUS
9KOJIOTHYECKUX MpoOieM (HampuMmep, OYUCTKH BOABI OT MEXAaHHYECKHMX U OPraHMYECKUX
3arps3HUTENICH), a TaKKe pa3BUTHS COBPEMCHHBIX HAMPABICHUA MHKPOIICKTPOHHKHU
(TIpoM3BOACTBA DIIEMEHTOB «YMHOI» ONIEKAbl U THUOKUX IMOPTATUBHBIX YCTpOHCTB). Ocoboe
BHUMAaHHUE WCCIEJOBATEIN YICIAIOT pa3paboTKe CHUCTEM, COOpaHHBIX U3 HAHOYACTHII
JParolieHHOTO MeTajula [0 TPUHIUIY CaMOCOOPKH, TOCKOJIbKY TaKOW TOJAXOA JaeT
BO3MOXKHOCTH 0oOJiee TOHKOTO pPEryJIMpOBaHHs (YHKIIMOHAIBHBIX CBOWCTB KOHEYHOTO
Matepuana (TOPUCTOCTH, CMauyMBaeMOCTH U T.A.). llpu sTom BBIOOp HaHOYACTHII,
CTaOMIM3MPOBAHHBIX B 00PATHBIX MUIICIIIAX, ABJISCTCS 00JIee MPEIITOYTUTEIIEHBIM U II03BOJISET
o0ecrneYnTh MOHOJUCTIEPCHOCTh «CTPOUTEIBHBIX OJIOKOBY» OYIyIIUX MEMOpaH.

B pamkax ganHO paGOTHI MPEIIOKEH HOBBIM CIIOCOO MOIydeHUsT MeMOpaH U3 HAHOYACTHIT
cepeOpa, CTaOMIM3UPOBAHHBIX B KOHIICHTPUPOBAHHOM OPraHO30J€e ¢ MoMolIbio noHHoro [TAB
(6uc(2-atrirexkcuin)cynbdocyknunata Hatpus, AOT). Meroauka monxydeHusi cepeOpSHBIX
MeMOpaH TpeaycMaTpuBaia YeThIPe OCHOBHBIX CTaauu: 1). CHHTE3 W KOHIICHTPUPOBAHUE
HaHovacTull B oOpatubeix mutnemiax AOT / nekan; 2). dopmupoBaHue MJICHKA U3 KOHIIEHTpaTa
YacTHIl Ha «MAaTePUHCKOI» moanoxkke meroaoMm «Doctor Bladey»; 3). Tepmudeckas o6paboTka
wieHkH (250-500°C B TeueHue 2 yacoB); 4) OTAENIEHUE TUIEHKH OT «MAaTEPUHCKON» MOJIOKKH C
MOMOIIBIO PACKIMHUBAIOLICH KUAKOCTHU (TIOTPYyKEHUE B TUCTULTUPOBAHHYIO BOJY B T€UEHHUE 3-
4 gyacoB). Conepxanue cepedbpa B MeMOpaHax coctasisieT ~64 aT. % U MOXKET OBITh YBEJIMUEHO
10 ~82 at. % c MOMOIIbIO JIOTIOJIHUTEIIBHOW TepMHUUYecKoi oOpaboTku oOpasmoB (250°C B
TE€YeHUE 2 4acoB).

52° Boga 0° pekaH

A

Jlny,. cTopoHa: f

06. cTopoHa: v‘

104° Boga 0° peKaH

Puc. 1. Cepebpsinas MemOpaHa, OJy4eHHAs IIPH TepMon3e KoHieHTpaTa mpu S00°C

BapwsupoBanue temmeparypbl TepMOJIN3a KOHIEHTpaTa (CTaaus 2) Mo3BOJISIET 3HAYUTEIHHO
BJIMSITH HAa IOBEPXHOCTHBIE CBOMCTBAa KOHEUHBIX MeMOpaH. ¥YBenuueHue temneparypsl ¢ 250 1o
500°C no3BoSIET CHU3UTh 3HAYCHHS TOJIIIMHBI U TOprcTOCcTH (¢ 3.9 10 1.7 MkM 1 ¢ 46 10 24 %
COOTBETCTBEHHO), a TAaKK€ YCHIUTHh TUApoduibHbIe cBoiicTBa (¢ 102 1o 52°) m mOBBICHUTH
IIEPOXOBATOCTh paboUMX MoBepxHocTe MeMOpaH (¢ 50 1o 168 um). [Ipu 3TOM HE3aBUCUMO OT
TEMIIepaTypbl 00pa3ibl MPOSBISIIOT CyleposierIbHbIe CBOWCTBA (pUC. 1) U TEMOHCTPUPYIOT
U30TPONHUI0 MEXAaHUYECKHX CBOWMCTB, a ACUMMETpPUS CMAuYMBAEMOCTH IO BOJE JMIIEBOH H
000pOTHOM CTOPOH COCTABJISIET HE MEHEE 35°.
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Hommuopo-xsopomerasiarsl Sb(III), Bi(IIT) u Te(IV): cunTe3 U cBOMCTBA
HOBOI'0 KJIACCA MOJUTAJIOTeHUIHBIX COeINHEeHUM

H. A. KopoOeHHnKOB,*

“Uncmumym Heopeanuueckou xumuu um. A. B. Huxonaesa CO PAH, np. Jlaspenmvesa 3,
Hosocubupck, 630090
korobeynikov(@niic.nsc.ru

l'anoreHuHbIe KOMIUIEKCHl P-3JIEMEHTOB JEMOHCTPUPYIOT Oouiblioe pa3zHooOpasue
CTPYKTYPHBIX THIIOB, a UX (pU3HUYECKHe CBOMCTBA MOTYT OBITh MOJIE3HBI C TOYKH 3PEHUS psAla
NOTEHIMAJIbHBIX NpUMEHeHHH. B wyacTHOCTH, SKclepUMeHTalbHbIE (OTOBOIBTAUYECKUE
yCTpOMCTBA HAa OCHOBE TaJOr€HUJ0B CBHUHIIA 3a [OCJIEIHUE [JEeCSATh JEeT JOCTUIIU
s¢dextuBHOCTH B 25% [1], 4TO CpaBHUMO C IPOMBILUIEHHO MPOU3BOJUMBIMU KPEMHUEBBIMU
COJIHEYHBIMU 3yieMeHTaMu. OJHAaKO M3-3a HU3KOW CTAOMJIBHOCTH MOJIY4YaeMbIX 3JIEMEHTOB M
TOKCUYHOCTH CBHHIIA pa3paboTKa U JalibHelIee BHEIPEHHE 3TUX 3JIEMEHTOB OrpaHHuYeHbl. B
CBS3M C OTUM MCCIEAYIOTCA TaJOTEHUJHbIE KOMILJIEKCHI HWHBIX D3JEMEHTOB CO CXOXKel
anekTpoHHoU kKoHurypauuein — Sn(I'V), Bi(Ill), Sb(III) unu Te(IV).

Jlpyroe BO3MOXKHOE HampaBiieHHE MOAW(UKALMU COCTaBa, CTPYKTYpbl U CBOWCTB —
I[EJICHAIIPABJICHHOE TIOTYYCHHE IMOJIMTAIOTeHMeTaiiaToB [2]. XapakTepHOil 0COOEHHOCTHIO
JTAHHOTO KJIacCa COCTMHEHUH SBIISIETCS] HAJIMUUE TTOJIUTAJIOTEHUTHBIX (PparMeHTOB B CTPYKTYDE.
Oco0OeHHOCTH HEKOBAJIEHTHBIX B3aMMOJECHCTBUM B HHUX MOXXHO paccMaTpuBaThb HCXOJS U3
napagurMbl  TajJOr€HHOW CBA3M — CHEUM(PHUUECKOro B3aUMOACHUCTBUS C  y4acTHEM
3MEeKTPOUIBHBIX ATOMOB TaJIOT€HOB. boubIIas 4acTh MONIUTalOreHMETaNIaTOB COACPIKUT U TOT
K€ TaJOreH B KOOPAMHALIMOHHOW cdepe MeTamia U MOJUTAIOTeHUTHOM (parMeHTe, Kak
HanpuMep B monuuonoBucmyTtarax coctaBa Catz{[Bixlo](I2)3} [3]. B psame ciydaeB BO3MOKHO
MoJiydeHue rereporanioreHuaubix coeaunenuii — Cats {[Bi2Clo](Br2)}, Catx{[TeBre](12)} [4].
HecmoTpss Ha BBICOKOE pa3HOOOpaszue IMOMYyYEHHBIX COCIWHEHMH, PsJi HANpPaBICHUN H3ydeH
ropa3io MeHee TmaTeabHO. AHamn3 KeMOpHIKCKOW CTPyKTYpHOH 0as3bl NaHHBIX U
JUTEPATYPHBIX UCTOYHUKOB [TOKA3aJl, 4YTO HU OJIHOTO IOJINKO/10-XJIOPOMETAJIaTa MOJIy4€HO HE
ObLIO, XOTS  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE  CBOWMCTBA  TaJIOTEHOB  JIOIYCKArOT
(hopMUpOBaHHE TAKUX COEAUHEHUM.

B nmanHoit pabGoTre paccMaTpuBaeTcs TMOJIy4YeHHME M CBOICTBa HOBOIO Kiacca
MOJIUTAIOTEHUAHBIX COCAMHEHUN P-3JIEMEHTOB — TMOJMHOJ0-XJIopomeTamiatel cypsMbI(1Il),
BucmyTa(Ill) u Temnypa(IV). CTpykTypHble OCOOCHHOCTH 3TUX COECJUHEHUN U HEKOBAJICHTHBIC
B3aUMO/ICHCTBUS MEXKAY aTOMaMU OBbLIIM U3yU€HbI C TOMOIIBIO0 PEHTTEHOCTPYKTYPHOTO aHAIIN3A.
B xozme uccnenoBanus ObuUIM OOHAPYKEHBI HOBBIE CTPYKTYpHBIE THIIBI, KOTOpPBHIE paHee He
BCTpEYAINCh B XUMUH IOJIMTAJIOT€HMEeTaIaToB. [l coeiMHeHnH, OJIy4YE€HHBIX B YCTOM BUJIE,
Obl1a OlLleHEeHa TepMUYecKas CTaOMJIBbHOCTh M IIMPHUHA 3alpelIeHHOM 30HBI, YTO BAXKHO JUJIS
MPUKJIATHBIX TPUMEHEHUH.

Asemop brazooapum nayuHoeo pykogooumens K.x.H. Yconvyesa Anopes Huxonaesuua.

Green M A. et al. // Prog. Photovoltaics Res. Appl. 2022. Vol. 30, Ne 7. P. 687.

Adonin S.A., Sokolov M.N., Fedin V.P. // Coord. Chem. Rev. Elsevier B.V_, 2018. Vol. 367. P. 1.
Usoltsev A.N. et al. // Inorg. Chem. 2020. Vol. 59, Ne 23. P. 17320.

Novikov A. V. et al. // ]. Mater. Chem. A. Royal Society of Chemistry, 2020. Vol. 8, Ne 42. P. 21988.
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B-IukeTOHATHI KaIUsl, pyOUIUs U 1[e3Us: CTPOEHNe, TEPMUYECKIe CBOICTBA
U MOJIyYEeHHE reTePpoOMeTANIHYEeCKUX MPOU3BOAHBIX

. B. Kouenakos,” H. B. KyparseBa?, E. C. Buxynosa®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090

kochelakov(@niic.nsc.ru

YcTolunBBId WHTEpEC K [-AMKETOHaTaM METaJUIOB CBSI3aH C pa3HOOOpa3veM WX CBOWCTB B
3aBHUCHMOCTH OT CTpPOCHHS YTJIEPOJHOTO CKelleTa aHHOHA, YTO OOYCIaBIMBAeT IIUPOKUNA CIEKTP
npuMeHeHus. HanMeHee ncciiefoBaHHYIO Tpynmy [-IUKETOHATOB COCTABIAIOT COSAMHEHMS TSDKENbBIX
menouHbix MetaiwioB (TIIM = K, Rb, Cs). OTu MeTalIonueHTphl, OTIAMYAIOTCS HHU3KOHW TUIOTHOCTBHIO
3apsaa, OONBIIMMHA HOHHBIMHU PaJlyCaMy U BRICOKMMH KOOPIUHAIIMOHHBIMU drciaamu (0T 7-8). B cBoro
ouepenb, [-AUKETOHAT-UOHBI NPOSIBISIOT MHOrooOpasue THIIOB KOOpPAWHAIMK, B OCOOCHHOCTH,
(hToprpoBaHHBIC MPOU3BOMHBIEC 3a CUET KOHTAKTOB Kak M...O, tak m M...F. Takum oOpazom, mist
¢dropupoBaHHbIX B-aukeToHaTOB TIIM MOXHO 0KMAATH MPOSIBICHUSI CTPYKTYPHOTO pazHOo0pasusi, 4To
JIeTaeT MX WHTEPECHBIMH OOBEKTaMH JUIS KPUCTAIUIOXMMHYECKHX HCCIIENOBaHUNA. B mpakTmueckom
acreKTe, TaKue COECTUHEHHSI MOTYT OBITh MCIHOJB30BAHBI MPH MOJYyYEHUH TaJOMTHBIX MEPOBCKUTOB U
MOJOOHBIX CHUCTEeM. B mocnenHee Bpems MOBBIIIAETCS WHTEpPEC K razo(asHOMY IOJIyYSHHIO IUICHOK,
comepxammx (ropunbl TIIM, mIS SMHCCHOHHBIX TPHIIOXKEHUH. J[JI1 3TOr0 TMEPCIEKTUBHBI TaKXKe
reTepoMeTaIMYECKHe JIETYYHe COSTUHEHUS KaK single-source mpekypcopbl, 0cOOEHHO, C BKIIOYEHUEM
JPYTOro S-MeTajlla, B YaCTHOCTH, MarHusl.

Cymmupysl BBHIIIECKa3aHHOE, HAMH MPOBEIACHO CHCTEMATHYECKOE WCCIEIOBaHUE Ccepud [3-
nuketoHatoB THIM c (mepdTop)anKuiibHBIMU, apOMaTHYeCKUMH U COJACPIKALIMMHU JIOMOIHUTEIbHBIH
nmoHopHEIH aToM (O, S) TepMUHABHEIME 3aMecTHTEIIME. OTipeieNeHsl 22 KPUCTAITHYECKHE CTPYKTYPhI
(m1st M = Rb — BmepBble), B T.4. NOOOYHBIX MPOAYKTOB CHHTe3a. KpHCTaluIOXUMHYECKHI aHaNu3,
JIOTIOJTHEHHBIN JMTEPaTypPHBIMU JAHHBIMH, MOKa3all, YTO OONbIIMHCTBO P-aukeroHaToB TLIM umeror
CIIONCTYIO yIakoBKy. Llemouku hopMupyroTcst st HECKOIBKUX COSAMHEHNH Kanus, a 3D kapkac — amns
coeaunenui uesus. [Ipeobnanaromee KU = § 00b14HO popMupyetcs 3a cueT 3 TUIIOB OKPY>KEHHsI KaTHOHA
(80/602F/404F), cpenn aux Hambonee xapakrepeH 602F. HezaBucuMo oT GopMBI KOOPIHHAITHOHHBIX
NOJMAAPOB KATHOHOB, BBISBIICHBI 0A30BBIE CTPYKTYPHBIE MOTHBBI MX COWICHEHHUs (3UT3arooOpasHbIe,
JTUHEWHbIE U YepeyIoluecs [eNoYKH), HA OCHOBAaHMH Y€T0 NMPEUIOKEeHa cXeMa I IPOTHO3UPOBAHHUS
trna GOPMHPYEMOH CTPYKTYpHI. TepMHuUueckrme CBOWCTBAa BCEX COCOMHEHWH mM3ydeHB meTogoMm TTA:
UCCIICZIOBAHbl PsJIbl TEPMUYECKOH CTaOMIBHOCTH UM II0KAa3aHO, YTO BBEJCHHME apOMaTHYECKHUX
TEPMHUHAJIBHBIX 3aMECTUTENICHi B aHWOH 3aMETHO BIMSIET Ha JAHHYIO XapakTepucTuKy. KoHedHbIMH
MPOAYKTaMHU Pa3NOKEHUs SBIAIOTCS (TOPUABI WM, TIPU HATWYHHA CEPOCOIEPIKAIIETO 3aMECTHTENS —
Cynb(haThl.

Cpenu reTepoMeTaIMYECKUX IPOM3BOIHBIX H3ydeHbl Komuiekchl Tuna MI[MY(L);] (M! = TIIIM, L
= rekcaTOpallETHIALETOHAT-UOH), Ipu4eM B kadectBe M!' BrepBbie paccmoTpen s-anement (Mg), a
take d-meramn (Co) mns cpaBHeHHs. Takne KOMIDIEKCHI MMEIOT IIETIOYEYHOE CTPOSHHE 3a CYeT
kOHTakToB M'-F (3-6 1UT./MOH) M NPOSBJIAIOT JOCTATOYHYIO JIETYYECTh, YTO IIOKA3aHO ¢ HOoMOIIb0 TIA 1
cybnumanronnsix tectoB. [lpu M' = K, Rb, Bxmouenue 18-kpayn-6-apupa (18C6) npusomur K
dopmupoBanmio  komiiekcos [M(18C6)|[M(L);], B xoropeix KonmuectBo KoHTakToB M! -F
yMEHbIIAaeTcs 110 2 WT./UOH BeneAcTBue HachimeHns KUY KaTHOHOB HEUTpalbHBIM JIMTAHAOM.
TepMuueckas cTabMILHOCTh TAKUX COEIMHEHHH CylIECTBEHHO NoHmkaercs. [pu M! = Cs, noGasnenue
18C6 nmpuBOAMT K M3MEHEHHUIO CTEXMOMETPHHU KomIuiekcos (MY/18C6 = 2/3 o cpasrenuro ¢ 1/1).

Paboma evinonnena npu punancosoii noodepoicke PH® (npoexm Ne24-79-10272).
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HNcnonb30BaHue MAIIMHHOTO 00Y4YeHUs ISl MPeICKA3aHNs CBOMCTB
JIIOMHHeCHEeHTHBIX KoMIuTekcoB upuausi(I1l) Ha ocHoBe HOBOI 0a3bI JAHHBIX

IrLumDB
JL.B. Kpachos, C.B. Tarapun, M.M. Munun, C.H. be33y6oB

HOHX PAH, Jlenunckuu np. 31, Mockea 119991
lewa.krasnovs@gmail.com

buc-nuknomeramupoBansublie koMiiekesl nupuausa(lll) npeacrapnsior coboil MoIIHBIE
dbochopectupyromue Marepuanbl, Haxoxsmme mnpumenenne B PhOLED-yctpoiicTBax,
(oTokaranuze, OMOMEIULIMHCKUX TEXHOJOTUSAX U ONTORIEKTPOHUKE. TeM He MeHee, Co3JjaHue
HOBBIX COEIMHEHHI OCTAETCS peCYypPCOEMKUM IIPOLIECCOM, TOCKOJIbKY TPAJAUIIMOHHBIE KBAHTOBO-
XUMHYECKHE TMOAXOAbI MOTYT OBITh KaK HETOYHBIMU, TaK W YPE3MEpPHO 3aTPATHBIMHU I10
BBIYHCIICHUSIM.

B pamkax naHHON paOGOTHI MPEATIOKEHBI MTOAX0/Ibl HA OCHOBE MALITMHHOTO 00Yy4EHUS JUIs
Npe/CKa3aHusl JTMHBI BOJHBI JIOMUHECHEHIMH (Amax) W KBaHTOBOro Bbeixoma (PLQY)
UPHUIMEBBIX KOMIUIEKCOB € Ouc-mukiaoMeTasupoBanuemM. CoOpaHa u mpencraBiieHa 0asa
IrLumDB, BriIro4aromnias 3KCnepUMEHTAIBHBIE TaHHBIE 110 JIIOMUHECIEHTHBIM CcBOMcTBaM 1287
pa3IMYHBIX COE€INMHEHWW. [ mnpenckazaHuid HCHONB3YIOTCA HCKIounTenbHO SMILES-
(hopMaThl TUTaHIOB, YTO JeNIaeT MPOoIlecC MOACTUPOBAHUS IPOIIE U AOCTYITHEE.

[TocTpoennble MOJENM MAIMHHOTO O0y4YeHUsl JEMOHCTPUPYIOT TouHOCTh MAE = 18.3
HM TIPU MPEeACKa3aHUuM Amax, MAE = 0.129 ana PLQY, a takxke nocturaiot 72.4% TOYHOCTH B
3anade kiaccupukamuu PLQY.

[IpennosxenHbIe MOAETH OBLIN MPOTECTUPOBAHBI HA 33 HOBBIX COCAMHEHUSIX U MOKA3aIH
conocraBumele ¢ coBpeMeHHbIMU DFT-pacuéramu pesynbrarsl. [Ipumenenue npemaioKeHHoro
METOJa  TIO3BOJISIET  YCKOPUTb  CKPUHUHI  HOBBIX  JIIOMHUHECLIEHTHBIX  COEIUHEHH,
aBTOMATU3UPOBaTh MOAOOP KaHAMAATOB M IOBBICUTH MPOJYKTUBHOCTH IIpoLEcca HX
paszpaboTku[1].

Paboma svinonnena npu punancosoii noooepicke PH® (npoexm Ne 24-73-10232).

[1]S. V. Tatarin, L. V. Krasnov, E. V. Nykhrikova, M. M. Minin, D. E. Smirnov, A. V. Churakov,
S. I. Bezzubov, J. Mater. Chem. C. 2025, /3, 8217-8227.
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HanoxoMmno3ursI CIIMH-KPOCCOBEP — rpaq)eH: CHUHTE3 M MATHUTHBIE CBOMCTBA
Fe(NH:trz):A-@G (A = CI, Br-, NOy)

JLI'. JIaBpenona, B.I'. Makotuenko, E.B. Koporaes, E.1O. I'epacumos, A.W. bBynaBueHko

HUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
ludm@niic.nsc.ru

M3mMeHeHne CIMHOBOM MYJIBTUILIETHOCTH, ClTuH-KpoccoBep (CKO), MOXKET MPOUCXOAUTh
MOJ1 BJIMSIHEM BHEITHUX yCIIOBUI: TeMIIepaTyphl, JaBIECHUS, 00JIy4eHUs CBETOM ONPEIEICHHOMI
JUIMHBI BONHBI M Apyrux ¢daktopoB [1]. B kommiekcax sxene3a(ll) ¢ momuazoTHCTHIMU
reTEePOLUKINYECKUMU JTUTaHIaMU TIPU OIPEIEIICHHBIX YCIOBUSAX MPOSBIISIETCS CIUH-KPOCCOBEP
1A} <> 3T, KOTOPBIN B PAZIE COEIMHEHUI COPOBOKAAETCS TEPMOXPOMHU3MOM. XapaKTEPHOE ISt
JAHHBIX COEJUHEHHM CBOWCTBO OMCTAOMIBHOCTH — CHOCOOHOCTb K CYIIECTBOBAHUIO B JIBYX
COCTOSIHUSIX:  HuU3KocnmuHOBOM  (S=0) wu  BbicOkocmuHOBOM (S=2) ¢  J10CTaTOYHO
IPOJOKUTEILHBIM BPEMEHEM JKU3HU — O0YCJIOBIMBAET UX MEPCIEKTUBHOCTH JJISI LIMPOKOTO
CHEKTpa MOTEHLHUAIbHBIX MPHIOKEHUH, TaKMX KaK CO3JaHHE YCTPOWCTB ONTORJIEKTPOHUKH,
MOJICKYJISIPHOM 3JEKTPOHUKU U COUHTPOHUKHU. J[J11 MpakTHUeCKOro MpUMEHEHUs HeoOX0IuMOo
MOJy4YeHHE KHHETUYECKU YCTOMYMBBIX HAHOYACTUIl OUCTAOMIBHBIX KOMIIEKCOB, MPOSIBIISIOIINUX
CKO BO6sn31 KOMHAaTHOW Temrepartypsl [2].

Panee B Hamieli rpynme BHITOJHEH UK paObOT IO CUHTE3y M UCCIIEIOBAaHUIO KOMILJICKCOB
xenesza(ll) ¢ Tpems Ki1accaMy MOJMA30THCTHIX I'€TEPOLUKINYECKUX JUTAHAOB, IPOU3BOIHBIX
1,2,4-tpuazona, mpuc(nupazoin-l-un)merana u 2,6-6uc(1H-umunazon-2-unm)nupununaa [3, 4].
BoJbIMHCTBO MOJTy4eHHBIX coeauHenuii mposBisior pe3kuit CKO 'A| <> >T2 1 TepMOXpPOMU3M:
nepexo;I BETa PO30BBIN (IIypITypHBIN) <> Oeblii (OpaHkeBbIi). B qokmane OyaeT npeacraBieHa
paboTa 1o CUHTE3y M HCCIIeI0OBaHNI0 HAHOKOMITO3UTOB cocTaBa Fe(NHatrz)sA»@G (NHatrz = 4-
amuHo-1,2,4-tpuazon; A = CI, Br, NOsz). B kadyectBe OCHOBBI OBUI HCIOJb30BaH
HecKoJbKocaoiHbI rpaden (G), obpasyromuiics npu CBY-nHarpeBe HMHTEpPKaINPOBAHHOTIO
COCIMHEHUS MONMU(TOPUATUYTIIEPOAa C alleTOHOM IO pa3paboTaHHOMY paHee Mertony [5].
CTpyKTypy ¥ MHKPOCTPYKTYpY OOpaslioB HCCIAEAOBAIM METOJOM IPOCBEUMBAIOIICH
9JIEKTPOHHOW MHKPOCKOITMM BBICOKOTO paspeuieHus. DPQPEKTUBHBIN THAPOIMHAMUYCCKUN
JMaMEeTp YacTUIl B CHUPTOBBIX 30JIIX ONPEAEISIM METOJI0M JUHAMUYECKOTO paccesHUsl CBETa
(dboTon-koppensnronHoi cnekrpockonuu, ®KC).

H3ydenue 3aBUCUMOCTU Wpp(T) mokasano, uro HaHOpazMepHble KomIuiekchl obnaaaror CKO
A1 5T, Temmeparypa 1 XapakTep KOTOPOIrO 3aBHCHUT OT pa3Mepa YacTHII.

Paboma evinonnena npu unancosoii noodepixcke Munucmepcmea HayKu u 8viCULeeO
oopaszosanusi Poccutickoi ®@edepayuu.

[1] Halcrow M.A. Spin-Crossover Materials Properties and Applications. U.K: J. Wiley & Sons Ltd., 2013, 568 p.
[2] Lalioti N., Charitos A., Parthenios J., Malina O., Polaskova M., Petr M., Tangoulis V. Molecules, 2023, 28, 5816
(1-12).

[3] Lavrenova L. G., Shakirova O. G. Eur. J. Inorg. Chem., 2013, 5-6, 670.

[4] JlaBpenoBa JL.I'. XKypH. cTpykTyp. xumuu, 2025, 66 (4), 143722 (1-67).

[5] Makotchenko V.G., Grayfer E.D., Mikheev A.N.; Arzhannikov A.V; Saprykin A. 1., Chem. Commun., 2020, 56,
12.
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IIpeacka3anue CBOMCTB MeTaJI-Oprannyeckoro kapkaca UiQ-66 merogamu
MAaIIMHHOI0 00y4YeHUsA

K. I1. Jlapuonos ¢, B. IO. Eprymok “°

“ UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
o HI'Y, yn. Hupozosa 2, Hosocubupck 630090
k.larionov(@g.nsu.ru

UiO-66 sBisieTcsl MepBbIM MpPENCTaBUTENEM Zr-coAepiKalluX MeTall-OpraHuYeCKUuX
KOOpauHAMOHHBIX monuMepoB (Zr-MOKII) [1]. Beicokas TepmMudeckas U THAPOJIATHYECKAS
CTaOUIIBHOCTD, a TAK)KE KaTAJIMTUYECKas aKTUBHOCTh B IIMPOKOM CIIEKTpE peakuui, cAenaiu
Ui0-66 tpetrbum no cuery MOKII B Mupe 1o o01ieMy KOJM4ecTBY YIOMUHAHUN B JIUTEpAType
[1].

Bricokast crabunbHOCTh UiO-66 103BOJISIET CHHTE3UPOBAThH €r0 B Pa3IMYHBIX YCIOBHUIX
U IIUPOKO BapbUPOBATh KOHIICHTPALIMM PEAareHTOB, JOOABKM Pa3IMYHBIX HEOPTaHUYECKHX M
OpPraHUYECKUX KHUCIOT-MOIYJSTOPOB, BOABI M Tak nanee. [lomoOHBIE BapHaluu B yCIOBHAX
CUHTE3a MPHUBOJAT K 3aMETHBIM pazIu4MsIM B CBOMCTBax moiydaembix oOpasno UiO-66.
Hanpumep, ynensnas noBepxaocts UiO-66, onpenensiemas MmetogoMm BT, MoxeT MeHAThCS OT
700 no 1800 m*/rpamm, a pa3Mep INOIY4aeMbIX 4acTUL — OT HaHOMeTpoBbIX (10-20 HM) 10
MUKpOMETpoBbIX MaciiTaboB (>1000 um). Cxoxuil pazOpoc 3HaueHUN HaOmomaeTcs U IS
nedexktHocTH pa3Hbix oopaszios UiO-66.

Ha cerogusmnuii 1eHb HE CyLIECTBYET OOIIETr0 pemieHHs,, KOTOPOe MO3BOJSIO Obl
KOJINYECTBEHHO TpejacKa3biBaTh cBoiictBa UiO-66 MCX0As TOMBKO W3 yCIOBHMH CHHTE3a. B
JaHHOW pPaboTe Mbl IOKa3blBAEM, 4YTO MOJEIM MAIIMHHOIO OOy4YeHHs, OCHOBAaHHbIE Ha
AITOpUTMaX TPATUEHTHOTO OYyCTHMHTa M OOYy4YEHHBIE HAa OTHOCHTEIBHO HEOONBIIMX O0BEMax
9KCIIEPUMEHTAJIbHBIX JaHHbBIX, MO3BOJISIOT MPEICKa3blBaTh 3HAUCHUS YJEJIbHON MOBEPXHOCTH,
pasmep yactuil u obmyto nedpektHocts UiO-66, a Takke 1EMOHCTPUPYIOT BBICOKYIO TOYHOCTh
[2]. TlomyueHHBbIE MOJENM TO3BOJSAIOT PAHKUPOBATH MMApaMETPbl CHHTE3a MO CTENEHU HX
BJIMSIHUSL Ha CBOMCTBA MOJY4YaeMBIX MaTepUAOB, a TaKXKe BH3yallU3UPOBATh UX COBMECTHOE
BJIMSIHUE JUUISl IIMPOKOTO AMAIa30Ha 3HAYCHUH.

B koMOumHanmum c Meronamu Oe3rpaMEeHTHON ONTHUMH3AIMM HaMHU Takke Obuia
pa3paboTaHa peKOMEHJATelbHasi CUCTeMa, KOTopas cmocoOHa ¢ BBICOKOH TOYHOCTBIO
MPEACKA3bIBATh YCIIOBUS CUHTE3a Ui0O-66 c 3aJJaHHBIMU CBOMCTBaMH
(https://github.com/kirloy/diyUiO-66).

Paboma svinonnena npu purnancosoii noooepocke PH® (npoexm Ne 21-73-00239).
[1] Winarta, J., Shan, B., Mcintyre, S. M.; Ye, L., Wang, C., Liu, J., Mu, B. Crystal Growth &

Design, 2019, 20, 1347-1362.
[2] Larionov, K.P., Evtushok, V.Y. Chem. Mater., 2024, 36, 9, 4291-4302.
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OcoO0ennocTu B33PIMOI[ei/'ICTBHSI PE€AKO3EMEIIBHBIX U MEPEXOAHBIX METAJJIOB C
IreTePoOIMKINICCKUMHA B-HHKGTOH&MH

M. A. JIyTomknn,*

*Uncmumym Xumuu u Xumuyeckou Texnonoeuu CO PAH, 2. Kpacnoapck
maximsfu@yahoo.com

n-ConpsKeHHbIE KOMIUIEKCHl PEAKO3EMEIbHBIX METAUIOB 001aJaloT pa3HOOOpa3HbIMU
CHEKTPAIbHBIMU M TEPMOJIMHAMUYECKUMH CBOWCTBAMH, KOTOPBIE B 3HAUUTEILHON MEpe 3aBUCAT
OT XapakTepa CBSI3M MEXJy MeTaljioM M jgurasaoMm. [lepdroprupoBaHHble reTepOLUKINYECKUE
JIMKETOHBI CIIOCOOHBI 00Pa30BbIBATh YCTOMUMBHIE CONPSKEHHBIE XEIaTHbIE KOMILIEKCHI ¢ d- u f-
MeTaJUlaMH, B KOTOPBIX J(PQEKThl AETOKATU3aLUUMU T- M G-JAOHOPHBIX 3aMeCTHTENeH
TeTePOLMKINYECKOT0 KOJIbIIa HANpPsMYIO BIMSIOT HAa B3aUMOJICHCTBUE C MOHAMHM METAJIOB B
BOJHBIX pacTBopax. B nanHOW pabore Oblia u3ydeHa cepusi HECUMMETPUYHBIX 1,3-
JUKapOOHWIBHBIX ~ JIMTAHJOB,  CHUHTE3UPOBAHBl  HECKOJBKO  HOBBIX  JHMKETOHOB  C
XaJIbKOTEHCOACPKUIIMMHA W TOTUPTOPAPOMATHUECKUMH 3aMECTUTEIISIMH, OTPEACTICHBl X
KHUCJIOTHO-OCHOBHBIE, KETO-€HOJIbHbBIE U XEIaTo00pa3yIolue CBOWCTBA METOIaMH ONTHYECKON
CHEKTPO(POTOMETPUU ¥ KBAaHTOBOXHMHYECKHM MojenupoBaHueM. s Bcex nurangoB ObLTH
OIpeJieNIeHbl KOHCTAHThl YCTOMYMBOCTH MOHOKOMIUIEKCOB C IIECTHAATHIO PEIKO3EMETbHBIMU
W HECKOJBKUMH TIEPEXONHBIMH MeTaulaMu. bpiio mokazano [1], 94To B psay MeTayuioB
HabJI0AaeTCs XapaKTepHas KOppessiius Mex 1y cBoOoiHOM sHeprueil [ mb6ca xenatupoBanus u
KYJIOHOBCKMM TIOTCHIIMAJIOM MeETallla, OIHAKO CTENEeHb KOPPENSIUH 3aMETHO 3aBUCHT OT
xapaktepa 3amectuteneit (Puc. 1).
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Puc. 1. TunuyHas cTpykTypa m-Ael0KATM30BAaHHON MOJIEKYJIIPHON OpOuTau
MOHU3UPOBAHHON (POPMBI TMKETOHOB (CIpaBa) a TaK)Ke KOPPEISAIH MEX Ty KOHCTAaHTaMH
YCTOWYMBOCTH ¥ HOHHBIM MTOTEHIIMAJIOM METAJLIOB (CJeBa).

B psany nurannoB HaOmronaeTcsl yBelIMYeHHE KOHCTAaHT 0O0pa3oBaHMS B PsAY 3aMecTHTENeH 2-
¢bypoun < 2-tenomn < 2-ceneHodeH < 2-temmypodeH, UYTO CBUACTEIHCTBYET O HAJIHMYUHU
HEKOBAJICHTHBIX B3aUMOJICHCTBUI. AHalIW3 MacCHBa CIEKTPAIBHBIX JaHHBIX ITOKa3all, 4YTO
YCTOWYHMBOCTh KOMIUIEKCOB M KOOPIWHAIMOHHOE YHUCIO MeTayla HAmpsSMYK0 BIHSIOT Ha
CMEIIeHNEe MaKCUMyMa B CIIEKTpPE MOTJIONICHHUs] KOMIUIEKCA B KPACHYIO 00JIaCTh OTHOCHTEIILHO
aAHMOHHOHM (GopMBI Turanaa [2].

Paboma svinonnena 6 pamxax cocyoapcmeennoeo 3adanus Munucmepcmea HayKu u 8bicuie2o
obpazosanus Poccuiickoii @edepayuu (FWES-2021-0012) ¢ ucnonv3osanuem o60pyoosanuis

KPIKIT ®UIL] “KHI] CO PAH”.

[1] M.A. Lutoshkin, J. Phys. Chem. A, 2023, 40, 8383—8391.
[2] M.A. Lutoshkin, I.V. Taydakov, P.I. Matveev, New J. Chem. 2024, 48, 18045-18049.
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Merajui-oprann4eckue KoOopaMHanuoHHbIe mojuMepsl cepuit NIIC-10 u
NIIC-20 nost pa3aesieHus yrijieBoopoaoB

A. A. JIeicoBa, K. A. Kopanenko, JI. I'. Camconenko, JI.H. JIpioues, B.I1. ®enun

HUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
lysova@niic.nsc.ru

Mertann-opraHndeckue  KOOPAMWHAIMOHHBIE  TMOJMMEpHhl  IPEACTaBISAIOT  COOOi
OTHOCHUTENILHO HOBBIH, HO OBICTPO pa3BHUBAIOIIMICA KJIACC HEOPraHHMYECKUX COEIUHEHUI,
IOCTPOCHHBIX HAa OCHOBE HOHOB WJIM KJIACTEPOB METAJJIOB, CBS3aHHBIX MEXIy COOOM
MOCTHKOBBIMU OPraHMYECKUMHU JIMTAaHAaMU B OJHO-, JBYX- WJIH TPEXMEPHBIE CTPYKTYPHI,
CIIOCOOHBIE COXPAHATh CBOIO Pa3BUTYIO BHYTPEHHIOIO TOBEPXHOCTH MOCHE Y)KaJCHUS TOCTEBBIX
MOJIEKYJI PacTBOPUTENS, 3aHUMAIOLUIMX MOphl KapKacoB Iocie cuHTe3a. biaromaps cBoeit
pa3BUTON BHYTPEHHEHl IOBEPXHOCTH METAJI-OPraHUYECKUE KOOPAMHALMOHHBIEC IOJIMMEPHI
paccMaTpuBalOTCA Kak MOTEHIMAJIbHbIE aJCOPOEHTHI, CEHCOPHI Ha Pa3jIMYHbIe, B TOM YHCIIE
BpE/IHbIC BEIlIECTBA, T€TEPOreHHbIE KaTAIN3aTOPbl 1 HOCUTENHU U T.1.

HenaBHo HamMu CHHTE3MpPOBAHO JIBE CEPHH HOBBIX TPEXMEPHBIX METAJI-OPTaHUYECKUX
KOOpDJIMHAIIMOHHBIX  IOJIMMEPOB,  IOCTPOEHHBIX  HAa  OCHOBE  JIBEHAALATHUSAJCPHBIX
KOJIECOOOpa3HbIX  CTPOMTENbHBIX — Onokax  {Zni2(RCOO)ix(glycolate)s}  (glycolate* =
sTrIeHAnoNar, 1,2-nponuinerauonar, 1,2-OyTwienauonar, 1,2-MEHTUWICHIUONAT, TIUIEpaT):
cepusi NIIC-10 Brmowaer B cebs 2,5-TmodpeHauKapOOKCHMIAT W MPEACTAaBISET COOOM
MHUKPOIIOPHCTBIE COEJMHEHHsS C OJIHOMEPHBIMH KaHamamu auameTpom (1.8-5.5) A, pasmep
KOTOPBIX OIpeeNsieTcs] MPUPOJON BXOIALIET0 B CTPYKTypy riukodst; cepust NIIC-20 Bkimrouaet
B ce0s m3odTanar M TPEACTaBIIET COOOW ME30MOPHUCTHIE COCIUHEHUS C ME30IOJIOCTIMHU
auameTpoM ~25 A, BX0JIBI B KOTOpBIE OCYIIECTBIIAIOTCS Yepe3 KONecOOOpasHble CTPOUTENLHbIE
omoku {Zn12(RCOO)2(glycolate)s}, BHyTpeHHUX pa3zMep KOTOPBIX MOKET U3MEHEH WM e OHU
MOTYT OBITh (PYHKIMOHAIU3UPOBAHBI MYTEM HM3MEHEHHs HMPUPOABI UCHOJIb3YEMOI0 B CHHTE3€
TJIAKOJISL.

[ocne aktuBanuu coenunenus cepun NIIC-10 mponemMoHCTpupoBain BEICOKHE (HaKTOPHI
agcopoumonnoii cenekTuBHOCTH CO2/N2, a Takke YIpaBIsSEeMyl0 BapbpOBAHHUEM JIJTHHBI
AIKUIILHOTO 3aMECTUTEIS TIIMKOJISI CEJIEKTUBHOCTD OeH30 /mnkiorekcad [ 1]. Coenuuenus cepuun
NIIC-10 Takxe mokasajiy NpearoYTUTEIbHYIO aJICOPOIIMIO 3TaHa TI0 OTHOIIECHUIO K 3THIICHY, YTO
ABJISIETCS. TOCTATOYHO PEIKUM siBieHHeM. [IpumedarenbHO, 4TO HEOObIYHAS WHBEPTHUPOBAHHAS
afcopOLMOHHAsT CENEeKTUBHOCTh JTAaH/3TWJIEH COXpPAaHWIACh M cTaja Jaxe JIydile Jyis
Me3onopucThix kapkacoB cepun NIIC-20 [2]. bonee toro, kapkacel cepun NIIC-20
MIPOAEMOHCTPUPOBATIHN BBICOKHE (HaKTOPBI aZCOPOIIMOHHON CEIEKTUBHOCTH MPOIIAH/IPOIUIICH,
NPONUJICH/3TUIICH, TPOIAH/3TaH, MpoNaH/MeTaH W 3TaH/MeraH. lIpoTouHOo-afAcopOIHOHHBIE
9KCHEPUMEHTHI OATBEPANIH (P PEeKTUBHOE pazesieHNe IBOMHBIX H TPOWHBIX Ta30BbIX CMECen
AJIKaHOB Ha METAJUI-OPTaHUYECKUX KOOPAMHAIIMOHHBIX MOJUMEepax JaHHoM cepun [3].

[1T A. A. Lysova, D. G. Samsonenko, P. V. Dorovatovskii, V. A. Lazarenko, V. N. Khrustalev, K. A. Kovalenko,
D. N. Dybtsev, V. P. Fedin, J. Am. Chem. Soc., 2019, 141, 17260.

[2] A. A. Lysova, D. G. Samsonenko, K. A. Kovalenko, A. S. Nizovtsev, D. N. Dybtsev, V. P. Fedin, Angew. Chem.
Int. Ed., 2020, 59, 20561.

[3] A. A. Lysova, K. A. Kovalenko, A. S. Nizovtsev, D. N. Dybtsev, V. P. Fedin, Chem. Eng. J., 2023, 53, 139642.
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New d-metals complexes with 2,1,3-benzothiadiazole-5,6-dithiolate

P.A. Martynenko, D.A. Bashirov, T.S. Sukhikh, S.N. Konchenko

HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
p.martynenko@alumni.nsu.ru

2,1,3-benzothadiazoles (btd) are one of the subclasses of heteroaromatic compounds. Due
to their photophysical and electron-withdrawing properties, btd derivatives are promising for
creating sensors, OLEDs, solar cells and OFET which are actively used in contemporary
microelectronics. For these applications, both organic btd derivatives and their coordination
compounds are of interest.

In this work, 2,1,3-benzothiadiazole-5,6-dithiol (H:btdas) was chosen as the object of
study. Dianion form can be obtained from Hzbtdas and corresponding 2,1,3-benzothiadiazole-
5,6-dithiolate (btdas®) acts as a transition metal ligand. However, at present only a few
homoligand complexes of transition metals are known, information on the luminescent properties
of which is absent, and we have already studied a number of heteroligand complexes of Pt and
Pd [1], so a series of fluorescent homoligand complexes of Zn(Il), Cd(II), complex of Fe(III)
which is promising for use in catalysis [2] and bimetallic complexes of Y and Zn(II) with (btdas*
) were obtained. The structure of the obtained compounds was determined by X-ray diffraction.

Additionally, the physicochemical properties of the resulting compounds were studied.
Time-dependent density functional theory has been applied to the computation of electronic
absorption spectra of transition metal complexes and some organic derivatives. The resulting
simulated spectra are generally in good agreement with experimental spectra.

[1] Martynenko, P., Bashirov, D., Sukhikh, T., & Konchenko, S. Inorganica Chimica Acta, 2025,
581, 122636.

[2] Martynenko, P., Bashirov, D., Sukhikh, T., & Konchenko, S. JSC, 2025.
10.26902/JSC_id146068
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HccnenoBanue poropusnyecKux CBOMCTB KOMILJIEKCA PO B Ka4yecTBe
NMOTEHI[HAJIBHOI0 Mpenapara B poToXuMHoOTEpaANUN

B.A. Memepskosa,' B.I1. I'pusun,! K.C. Epmos,! E.M. I'ne6os,! JI.5. Bacunsuenko,” A.E.
3azyis,? A.A. MenbHuKOB!

I UXKI" CO PAH, yn. Uncmumymckaa 3, Hoeocubupck 630090
2 UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
v.meshcheryakova@g.nsu.ru

TpaguionHble XMMHOTEpANeBTUYECKUE Tpenaparhbl, Takue Kak LUCIUIATUH, 00J1a/1atoT
BBICOKOM TOKCHMYHOCTBIO U OrpaHHueHHON 3((eKTUBHOCTHIO. B pesynbTate B XOJe Tepamnuu
BO3HUKAIOT 10004YHBIE d(dekTsl u ocinoxHeHus [l]. AnbrepHaTuBON  SBISETCS
tdotonunamuueckas tepanus (DT), ogHako e€ nelicTBUE CHUXKACTCS B THIIOKCHYECKUX
yCIIOBUSIX. B 3TOM KOHTEKCTE MUPOJMeBbIe KOMILIEKCHI, B YacTHOCTH Rhz(u-O2CCHs)2(dppn):
(dppn = Oen3o[i|munupumno|3,2-a:2¢,3¢-c|peHasun), MPEACTaBISAIOT OCOOBIH HHTEpEC,
nockosbky coveraror MexaHusmMbl DIAT u doroxumumorepanuu (DPXT), melicTBys Kak B
KHCIIOPOI-3aBUCUMBIX, TaK U B KHCJIOPO/I-HE3aBUCUMBIX YCIOBHSX [2].

B pa6ote uccnenoBansl (oroduznueckue M POTOXMMHUYECKHE CBOWCTBA KOMILIEKCA
Rh2(p-O2CCHs)2(dppn). ¢ ucnosib30BaHHMEM JMHEWKH cTauuoHapHBIX (Y D-crekTpocKomusl.
KaIlWUIAPHBINA 37IeKTpo(ope3) U UMITYIIbCHBIX (JIa3epHBIM UMIYIBCHBIN (OTONIH3, CBEPXOBICTpast
KMHETHYECKasi CIIEKTPOCKOIHSI, BpEMsIpa3peUICHHOE JETEKTUPOBAHUE CUHIJIETHOTO KUCIOPOaA)
METOJIOB. DTO TO3BOJWJIO YCTAHOBUTh MeEXaHW3M (HDOTOMHIYLMPOBAHHBIX IPOIECCOB BO
BpeMeHHOM auama3one ot 100 ¢c mo gacos [3].

EnuHCTBEeHHBIM  (DOTOXMMHUYECKHM MPOLIECCOM SIBIsETCS (DOTO3aMEIIeHUE areTar-
JUTAaHIa Ha MOJEKYJIy BOJbI C KBAaHTOBBIM BbIxonoM 0,026%. Ilpum 3TOM KOMILIEKC
JEMOHCTPUPYET TeHEepalui0 CHUHIJIETHOro kuciopoaa (2—8%), uTo ykas3bplBaeT Ha JBOWHOMN
MEXaHU3M JICUCTBHS: Yepe3 aKTUBHBIC (DOPMBI KUCIOpOaa U npsiMoe B3aumoaeicteue ¢ JJHK.
DKCTepUMEHTHI BBIBUIIM 00pa30BaHUEe TPUILIETHOrO cocTtosiHus *MC* ¢ BpeMeHeM xu3HH 6,2
MKC, 4TO CIIOCOOCTBYET €r0 CBETOUYBCTBUTEILHON aKTUBHOCTHU B KJIETOYHOMU Cpeie.
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JAun3aiiH HecTeXHOMEeTPUYHBIX Zr(2-KaTaJu3aTOPOB AerHAPUPOBAHUSA
JIETKUX AJIKAHOB, IMOJYYEHHbIX METO/IOM JIA3€PHOT0 UCIIAPEHUS

A.A. Hamupounmkos, A .M. Koctiokos, B.H. CHbITHHKOB

@UL] UK CO PAH, np. Jlaspenmvesa 5, Hosocubupck 630090
mataiassaiatam17@gmail.com

EsxeromHo pactymmii cripoc Ha HU3MIME OJIe(UHBI CTUMYJIMPYET UCCIIE0BaTENeH K pa3paboTke
HOBBIX, SKOHOMHUYECKH M SKOJIOTUYECKH OoJiee BBITOAHBIX KaTaU3aTOPOB JCTHIPUPOBAHUS
Jerkux ankaHoB. HemaBHO ObuTo moOkaszaHO, 4TO ZrO>-KaTaau3aTopbl, aKTHBHOCTh KOTOPBIX
OIIPEIETISIETCS YMCIOM KHUCIOPOJHBIX BAKAHCHMH, SIBIISIOTCS OHOM U3 CaMbIX MHOTOOOCIIAOIINX
aJIbTEPHATHUB MTPOMBIIUICHHBIM KaTalu3aTopam JeruapupoBanus [1].

B nanHHOil paboTe ¢ UCHONB30BaHUEM CpPEJ C Pa3IUYHBIMU OKHUCIMTEIBHO-
BOCCTQHOBUTENIbHBIMU CBOHCTBaMU OblT mosiyueH psiag  ZrOz-KaTtaau3aTopoB pasiudHOTO
CTEeXHOMETPUUECKOTO cocTaBa. JlJist 3TOro METOI0M JIa3epHOro ucnapeHus B armocdepe Ar u He
¢ no6asnerneM H; mmu Oz ObIIH CHHTE3UPOBAHBI 00pa3Ibl TeTparoHaabHOTo ZrO; ¢ pazMepom
gactuly 8—10 mm. Ilo mamaeim NH3-TIIH, ®JI-cnexkrpockonuu, DCHO u PDOIC, umcio
KHCIIOPOJHBIX BakaHcuii yMeHbmaercs B psaay ZrO» (He+Hz) > ZrO; (Ar+H») > ZrO; (He) >
710y (Ar) ~ ZrO; (Ar+0y). IIpu atom nanusie NH3-TTIJ[ Taxke yka3piBarOT Ha TO, YTO MOJ00P
cpezbl BO BpeMsl CHHTE3a MO3BOJISIET PEryIUpOBaTh KUCIOTHOCTh 00pa3lioB. Y CTaHOBIEHO, YTO
BCE CHHTE3MPOBAaHHBIE 00pa3Ibl IEMOHCTPUPYIOT BhICOKHE KoHBepcu i-Cs4H 1o u cenektuBHOCTH
no i-C4Hs [2]. OqHako yBenuueHue KOJIMYeCTBa KHUCIOPOAHBIX BAKaHCHH B 00pa3Iax MpUBOIUT
K MEHEE BhIpaXXKCHHOMY 3(PPEeKTy aKTUBALlMU KaTajau3aTopa B X0/€ peakuuu. Tak, HanOospIast
koHBepcust 52 % u cenekTuBHOCTh 86 % ObuM mosydeHsl Juist obpasua ZrO; (He+H»), nns
KOTOpPOTO aKTHBAILMS BOBCE HEe HaOmoganach. [Ipu 3TOM ynenpHbBIH BBIXOX M300yTHIICHA LIS
00pa3IoB, CHHTE3UPOBAHHBIX B BOJOPOACOACPKAIINX aTMOC(]epax, ObLI BBIIIE [T0 CPABHEHUIO C
o0Opa3uaMu, MOJTYYEHHBIMH B OKHUCJIMTEIBHOM M HMHEPTHOH aTMocdepax, B TEUEHHUE BCEro
BpeMEHHU peakuuu. Takum o0pa3om, HCIOJIb30BaHHE BOCCTAHOBUTEIHHON aTMoc(hephl B X0J1e
CHHTE3a sIBIseTCA (P(PEKTUBHBIM METOAOM TOBBIIICHUS KAaTaIUTUYECKOH akTHMBHOCTH ZrOs-
KaTaJIn3aTOPOB JACTHUAPHUPOBAHUSI.

[lonmyyeHHbIe pe3yNbTaThl TaKXKE CBHICTEIBCTBYIOT O TOM, YTO KaTaJUTHYECKas
aKTMBHOCTh TaKHX KaTaJW3aTOPOB ONpeNeNsieTcs B IEPBYIO oOdepenb KOJIMYECTBOM
KUCIIOPOAHBIX BaKaHCHM, a HE BOCCTAHABIMBAEMOCTBIO OKCHJIA, KaK CUYMTAIOCH paHee [3], uTo
JIaeT HOBOE IpeJICTaBIeHHE O Anu3aiiHe ZrO2-KaTaau3aTopoB ACTHIPUPOBAHUSL.

Paboma evinonnena npu gunancosou noodepicke PH® u Ilpasumenscmea Hosocubupckotu
obaacmu (npoexm 24-23-20066).

[1] T. P. Otroshchenko, V. A. Kondratenko, U. Rodemerck, D. Linke, E. V. Kondratenko, Catal. Sci. Technol., 2017,
7, 4499,

[2] A. A. Nashivochnikov, A. I. Kostyukov, N. A. Zaitseva, A. A. Pochtar’, V. N. Panchenko, N. A. Sokovikov, A.
V. Zhuzhgov, A. 1. Lysikov, S. V. Cherepanova, V. N. Snytnikov, Fuel, 2025, 381, 133515.

[3] T. Otroshchenko, O. Bulavchenko, H. Thanh, J. Rabeah, U. Bentrup, A. Matvienko, U. Rodemerck, B. Paul, R.
Kraehnert, D. Linke, E. Kondratenko, Appl. Catal. A, Gen., 2019, 585, 117189.
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I'mOpuaHbIe coJIM HA OCHOBE KATHOHHBIX M6 Ki1acTepHbIX KoMILJIekcoB (M =
Mo, W) 1 aHMOHHOT0 TOJIHOKCOBOJIbPpamaTa Tuna JIunakBuct. CuHTe3 U
dpoTokaTamuTHYECKAA AKTUBHOCTD

A. A. llerynuHn, 0. A. Bopotnukos, M. A. IllectonanoB

UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
petunin@niic.nsc.ru

OaHvM U3 OCHOBHBIX HamNpaBleHUH B M3YYEHUH OKTA3JIPUUYECKHX KJIACTEPHBIX
KOMIUIEKCOB MoOaHOJeHa U BojJbppama SBISETCS IOUCK BO3MOXKHBIX MPUMEHEHUH HX
YHHUKAJIbHBIX CBOMCTB. 3a CYET HIMPOKOI MOJIOCHI MOTJIONICHHS JaHHBIE COSAMHEHUs BCE dalle
paccMaTpuBalOTCsA B KadecTBe (POTOKATAIM3AaTOPOB, HAMPUMEDP MPU Pa3IOKEHUE DPAITUYHBIX
OpPTaHMYECKUX 3arps3HUTENEH, KOTOphIE OOIIMPHO TMPEACTAaBIEHbl B CTOYHBIX BOJAX
MPOMBIIIJICHHBIX ~ MPEANPUATHA. MeXaHu3M pPa3oKEeHHss OCHOBaH Ha CHOCOOHOCTH
(hOTOAKTUBHBIX COCIMHEHUN O0Opa30BBIBATH IOJ JCHCTBHEM CBETa AaKTUBHBIC YaCTHIIHI,
TryOUTENBHBIC JJI1 OPraHuIeCKUX MOJIeKy. OJHAKO NPH TMOTYYSHUH KaTaar3aTopa MpoIecc He
OTPAaHHYUBACTCS MMOJ00POM HAMOOJIee AaKTUBHBIX BEIISCTB, BAXKHYIO POJIb UTPACT TaKKe HUX
CTaOUIIBHOCTD U COXPAaHEHUE aKTUBHOCTHU MPH LUKINYECKOM HUCIIOJIb30BAHUU.

Br16op oToakTHUBHOTO coeMHEHHs ObLT OCHOBAH Ha CTAThe, MOCBSIIEHHON U3YUEHUIO
OHMOJIOTMYECKUX CBOMCTB M THIpoiauTHueckoi crabunbHocT [Msls(DMSO)6](NO3)s (M = Mo,
W) [1]. [Jns momyudeHusi CcTaOMIBHOTO B BOJHOW cpele COCAUMHEHHs MPEUIOKEeHa 3aMeHa
NPOTUBOMOHOB Ha OOBEMHBIE MOJEKYIBI MoMMOKcoBoNb(pamMara WeOi9>. Tlomumo 3TOrO
KOMOWHHPOBAHUE JJIEKTPOHOOOTATHIX  KJIACTEPHBIX KOMILJICKCOB W 3JICKTPOHOOSTHBIX
MOJIMOKCOMETAJVIATOB ~ MOXET MPUBECTH K TMOJNYYCHHIO CHCTEMBI ¢  TpaHchepom
AJICKTPOHOB/3HEPTHHU, YTO MOXKET ITOJIOKHUTEIHLHO CKa3aThCs HA UX aKTUBHOCTH.

Joxkiman mMmocBAMIEH HOBOMY METOAQy cuHTe3a KomiuiekcoB ¢ JIMCO-nuranmamu
[Mslg(DMSO)6](I3)s (M = Mo, W) [2], mocieayromeMy MOJy4eHUIO Ha UX OCHOBE THOPUTHBIX
coneit [Mglsg(DMSO)6](WsO19)2 (M = Mo, W) u uccrnenoBaHuio UX (OTOKATATUTUYECKOU
AKTUBHOCTH B PEAKIIUU Pa3I0KeHUs (DIyOpEeCIEHTHOTO KpacuTes «poaamMuH by.

[1] E. V. Svezhentseva, Y. A. Vorotnikov et al., Chem. Eur. J. 2018, 24, 68.
[2] A. A. Petunin, Y. A. Vorotnikov, M. A. Shestopalov, Inorg. Chim. Acta. 2024, 569, 122123.
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CopOuust HaHOYACTHII cepedpa U 30J10TA U KATHOHHBIX KpacuTeJen
U3 BOJHBIX PACTBOPOB HA aMOP(PHBIH TMOKCH KPeMHUS

T. 0. Hoanunckas, M. I'. Jlemunosa, H. O. llanapenko, B. B. Tarapuyk, A. 1. BynaBuenko
HUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
tatyanap(@niic.nsc.ru

dopMHUpPOBaHKE KOMITO3UTHBIX MATEPHAJIOB, COCTOSIIMX U3 HAHOYACTHII-IUIA3MOHUKOB U KpacHTEICH
Ha HEOPraHUYECKUX OKCUIHBIX HOCHUTEISX, SBIISETCS aKTyalbHOW 3aJlayeid JUIsi MHOTHX COBPEMEHHBIX
npuioxkeHuil. B mpencraBneHHON paboTe HCCieqoBaHAa BO3MOXHOCTH COPOIMOHHOTO TOTYYESHHS
KOMIIO3UTOB M3 Psijia MOMYJISIPHBIX KATHOHHBIX KPacHUTENICH U HAHOYACTHI] cepedpa 1 30J10Ta.

Cunme3 u KOHYeHMpuposauue Hanovacmuy cepedpa u 3o1oma. Ilokazano oopazoBaHue CTaOMITBHBIX
30ei 30010Ta (Amax = 520 HM) [1] m cepebpa (Amax = 410 HM) B BOAHBIX pacTBopax Omc(2 —
ATUIITCKCHIT)CYIb(OCYKIIMHATA HATPHsI C WUCIOJB30BAHMEM THJpa3dHa B KAuyeCTBE BOCCTAHOBUTEIIS.
Cpemauii pazMep HAaHOYACTHIT 30J10Ta cocTaBisieT ~10 uM (puc. 1a). JInsg KOHIIEHTPUPOBAHUS U OYHCTKH
HAHOYACTHI[ cepedpa W 30JI0Ta OT NpUMeced IMocie CHHTE3a HCIOJIB30BAIM BBICOKOCKOPOCTHOE
eHTpU(yrupoBaHue (15000 00/MUH). Hanouactuupt 0XapaKTepU30BaIu METOAAMHU
criekrpodoromerprur, (poroH-KoppemsmuonHoit  cnektpockommu (PKC) wu  (dazoBoro anammsa
paccessuHoro ceeta (PALS). Bexonsr (R, %) nHanowactun u ko3ddunuentsl konnentpupoBanus (K)
cocraBmm: R=57% mu K=130 mms cepebpa m R=86% u K=65 mns 30mota, coorBercTBeHHO. B
neHTpU(yKHBIX KOHIIEHTpaTax HaHo4acTHUIlsl cepedpa (§ = - 28 + 1 MB) u 30mota (£ = - 29 =+ 1 MB)
OTpHULIATEIBHO 3apsDKEHBI ¢ AuamMeTpoM Mertamtndeckoro sapa (mo ®KC) 13.6 £ 0.6 u 10.0 £ 0.4 uwm,

0
‘- W W

- - -

Puc. 1. [I5M — u300paxkeHus] HAHOYACTHII 30J10Ta (a) U PoTo nmopoiukos SiO; (6, B) 10 U MOCHE

COOTBCTCTBCHHO.

copOrnu HaHovacTHll (0) cepedpa (/) u 3010Ta (2) 1 KpacuTenei (B) U3 BOIHBIX PaCTBOPOB.

Moougukayua nosepxHocmu amopgrnozo ouoxcuoa kpemuus. Kommosutsl SiO@Ag wu
SiO@Au ObpTHM TOMYyYeHBI copOIueit HaHodacTHIl Ag W Au w3 pa30aBiICHHBIX IEHTPHUQYKHBIX
koHIeHTpaToB Ha SiO; (Bbixox 80—85%). 3omnotucras (SiO@Ag) u umHeBas (SiO2@Au) okpacku
OpOoIIKOB (pHc. 16) CBHIETENHCTBYIOT O XOpOIIei COPOIIMOHHON CITOCOOHOCTH HAHOYACTHI] cepedpa u
3omora. Kommo3utel cocraBa SiOx@kpacutenb ObUIM TaKKe MOJTYYEeHbI COPOLMOHHBIM CIIOCOOOM H3
BOJIHBIX PAaCTBOPOB KpacuTejel: HelTpanbHoro kpacHoro (NR), ponamuna JK, MaiaxuToBOro 3eJ1eHoro,
OpWIIMAHTOBOTO 3€JICHOTO M METHJICHOBOTO cuHero (MB) (puc. 1B, ciieBa Hampaso)

[Moctpoenue uzorepm copbimu NR u MB M3 BOAHBIX PacTBOPOB IOKa3ajl0 OTHOCHUTEILHO
HEBBICOKYIO TpellebHYI0 eMKOCTh copbenTa: 2 mr/t (s NR) u 4.5 mr/r (ans MB). Takue cucremsr
MIEPCIIEKTUBHBI [T U3yYCHHUSI COBMECTHOM copOIMu HaHodacTHll (Ag win Au) ¥ KpacHTeNeH, a TaKkxKe
MOJyYeHUs] HAa HMX OCHOBE T'HMOPHUIHBIX MaTepHaioB He Toibko coctaBa SiO,@Me, HO M cocTaBa
SiO,@Me@xpacutens (tne Me = Ag, Au) g MeOUKO-OMOIOTHYECKOTO, (POTOBONBTANYECKOTO W
(hoTOKaTaTUTHIECKOTO TPUMECHEHHIA.

[1] T. O. llomnumckas, A. Y. bynmaBuenko // JKypH. neopean. xumuu, 2016, 61, 944.
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IIpoBoasimue NOKPHITHS HA OCHOBE KOHIIEHTPUPOBAHHBIX OPraHo30Jieil
cepedpa U 30J10TA, CTAOMIN3MPOBAHHBIX HEMOHHBIMU OHOpa3IaraeMbIMH

NMOBEPXHOCTHO-aKTUBHBIMU BemecTBaMu Mapku Ecosurf

I1. C. IlonoBenkui
HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
popovetskiy@niic.nsc.ru

[leyaTHass 37IEKTPOHUMKA OTHOCHUTCA K OJHOM U3 KJIIOYEBBIX TEMATHK COBPEMEHHBIX
HaY4HBIX HccienoBanuil. Exxerogno nmyonukyercs 6osee 500 crareit, HOCBAIEHHBIX pa3padoTKe
HOBBIX PELENTYP YEPHUI JJISl MIEYaTHOU AJIEKTPOHUKH. TexHonoruu (pyHKIHOHAIBHOMN MeyaTH
MOTYT CYILIECTBEHHO YIPOCTUTh U YJEIIEBUTH IPOU3BOACTBO 3JIEKTPOHHBIX KOMIIOHEHTOB, YTO
B [IEPBYIO OuUepe/ib MPEACTABISET UHTEPEC Ul U3TOTOBIICHUS PAJMOAHTEHH, THOKUX JTUCILIEEB,
COJIHEYHBIX OaTapeil, CEHCOpPOB, «YMHOH OJEXIbD» U HE TOJbKO. 10 AKCIEPTHBIM OLIEHKaM, B
Onnxkaiiiire HECKOJIbKO JIET PHIHOK TMOKOW M IEYaTHOM AJIEKTPOHUKH MpeBbICUT 70 MUILITHAPIOB
nosutapoB CIIA. Jlna pemieHus 3a1ad JOCTH)KEHUS BBICOKOW YAEIBHOM 3JEKTPOIPOBOAHOCTH
[IEYaTHOTO MaTTEepHa OOBIYHO MPUMEHSIOTCS YEpHUIIA Ha METAJTIMYEeCKON ocHOBe. Yale Bcero
UCIIOJIB3YETCs cepeOpo U Meb. YepHula Ha OCHOBE HAHOYACTHIL 30JI0Ta [IPEICTABISAIOT HHTEPEC
JUISL CEHCOPHBIX UM OMOMEIMIIMHCKUX NPUJIOKEHUH, Ojaroaapsi MX yHHKAJIbHBIM ONTHYECKUM
CBOMCTBAM.

Jlis monyuyeHust YepHUII JIJIs IeYaTHOM 3JIEKTPOHUKU Ha OCHOBE HAHOYACTHIl METAIIJIOB
OpeANoYTeHNEe OTNACTCd KOHJICHCAIIMOHHBIM CIOcO0aM CHHTE3a C  HCHOJIb30BAHUEM
OTPAaHUYMBAIOIIUX TEMIJIATOB — «HAHOPEAKTOPOB» CYNPaMOJIEKYJISIPHONM MHpPHUPOIBI (Tak
Ha3bIBAEMBI TIOJXO] «CHU3Y BBEpX»). OTHUMU U3 HauOoJee MOMYJISIPHBIX TEMILJIATOB SIBIISIFOTCS
MUILIEIUTBl TTOBEPXHOCTHO-akTUBHBIX BemiecTB (ITAB) obpatHoro tuma, Gmaromaps ynoOCTBY
KOHTPOJIS pa3Mepa MOJydaeMblX C UX MCIOJb30BaHUEM HaHodacTHll. IIpu 3TOM Takke BaxeH
KOHTPOJIb arperaTMBHOM yCTOMYMBOCTH HAHOYACTHIl, KOTOPBI BO MHOTOM OMNpPEAEIISIeTCs
JHEpPruei ux aneKkTpocrarnyeckoro B3aumopaeicTeus. Omnnako BeiOop [TAB, obecneunBaromumx
HEHYJICBOM AJICKTPOKMHETUYECKUNM TOTEHIIMAI HAHOYACTHIl, BechMa orpaHudeH. Hambonee
s dexTuBHbIe 3apspkatonie [IAB nubo comep:kar TpyaHO yaajsieMble 3JIEMEHTHI B COCTaBe,
7160 00J1aaI0T HU3KOM COTIOOMIM3UPYIONICH CIIOCOOHOCTHIO M IIOXO MOJIXOMAT JUIsl CHHTE3a
HaHOYaCTHII.

Jlannast paboTa mMOCBSIIEHA TOJIYYEHUIO MPOBOMAAIIMX IOKPBHITUH Ha OCHOBE
KOHIICHTPUPOBAHHBIX OPraHO30JIeil cepedpa U 3050Ta, CTAOMIN3UPOBAHHBIX HeMOHHBIMU [TAB
mapku Ecosurf (SA4 u EH3). Jlanasie ITAB oTHOCSTCS K KacCy ATOKCHUIIATOB U HE SIBJISIOTCS
«3apspraromumuy. Tem He MeHee, JIsl HAHOYACTHIl, CTa0MIM3UPOBaHHBIX TakuM TuioMm [TAB,
HaMu ObLIO 0OHapykeHo [1] u ;meranpHO M3y4yeHO [2] siBI€HHE HEBOIHOTO 3JeKTpodopesa B
cpele TpeAelbHBIX — YrieBoaoponoB. JlaHHoe sBieHHWE OBUIO  HCHOJB30BAHO IS
KOHIICHTPUPOBAHUSA HAHOYACTHUIl C BBICOKUMH KO3 (UIHMEHTAaMH KOHUEHTPUPOBAHUS U
crenieHsiMu  u3Bnedyenus. Hccnenyembie IIAB ob6nanaioT BbICOKOW moOTepeld Macchl NpHU
CPaBHHUTEIBHO HHU3KHUX TeMmIeparypax. Ha ocHOBe KOHIIEHTpAaTOB HAHOYACTHI] TEPMUYECKOU
00paboOTKOM OBUIM TOJYYEHbl MOKPBHITUS C HU3KUM DJICKTPUYECKHM COIPOTHBICHHEM U
coJiep;kanueM mMetasuia 10 97% macc [1]. B cioyuae 30510Ta MOKpBITHS Takke 001a/1at0T BBICOKOM
IIOPUCTOCTBIO U COXPAHSIIOT AJIEKTPOIPOBOJHOCTh IPU MEXaHMYECKOM BO3JEHCTBUHU, 4YTO
MPEICTABISIET HHTEPEC ISl TEXHOJIOTHUI THOKOM AJIEKTPOHUKH [3].

[1] P. S. Popovetskiy, A. V. Kasyanov, E. A. Maximovskiy, P. E. Plyusnin, J. Molecular Lig.,
2023, 374, 121273.

[2] P. S. Popovetskiy, S. A. Petrochenko, Electrophoresis., 2024, 45, 1955.

[3] P. S. Popovetskiy, V. S. Chubar, V. S. Sulyaeva, J. Molecular Lig. in press.
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.JIIOMI/IHCCIICHTHBIC CCHCOPHbIC CBOJCTBA METANI-0PraHNYECCKUX
KOOPAHUHAIIUMOHHBIX ITOJIMMEPOB HA OCHOBE HOHOB JJAHTAHOUA0B U
NMPOU3BOAHBIX 2,1,3-0€H30XaJIbKOT€HANA30JI0B
A. C. Tloranos,* C. I0i1,° E. P. lyaxo,? B. I1. ®exun®
“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
% Hananvckuii nonumexnuyeckuii ynueepcumem, Kumaii, 2. Janano 116024
potapov(@niic.nsc.ru

B noxnane mpeacTaBieHsl pe3ysabTaThl HCCIEA0BAHUS PAAa METAJUI-OPTaHUIECKUX KOOPIMHAIIOHHBIX
nommepoB (MOKII) Ha ocHOBE KaTHOHOB penko3eMelbHbIX MeTawioB Euw’' m Tb** ¢ ucmonbzoBannem
KOH(OPMAIIMOHHO TIOJBIKHBIX TETPaKapOOHOBBIX KUCIIOT — IMPOU3BOMHBIX TU(EHIIIOBOTO 3(pHpa, a TakKe
Npon3BOIHBIX 2,1,3-6eH30xanpKoreHaauazonos. IlomydeHHble coequHeHHs OBUIM OXapaKTEpPH30BAHBI C
TOYKH 3pEHUSI UX JTFOMUHECLIEHTHBIX M CEHCOPHBIX CBOMCTB [1-3].

JBa  HOBbIX  KoopauHauuoHHbIX  monumepa, NIIC-2-Eu u  NIIC-2-Tb, cocTaBa
{[Ln2(H20)2(HL).]-2HO}, (Puc. la), ©Obum TmONy4YeHHI C  WCIONB30BAHHEM  T'HOKOTO
TeTpakapOOKCHIaTHOTO Juranga — 4-(2,5-nuxapOokcudenokcu)pranesoir kucnotsl (HsL). Otm
COCAMHEHHS UMEIOT CIIOUCTYIO CTPYKTYpY [2]. OcoObiii unrepec mpencrasisier NIIC-2-Tb, xoropsiit
o0jamaeT BHICOKOH XWMHUYECKOH CTaOMIBHOCTHIO B BOJHBIX PACTBOpaX, YCTOWYHBOCTBIO K JIEHCTBHUIO
KACJIOT W INeNouYel, TEpMHUYECKOW  CTa0WIBHOCTBIO, BBICOKMM  KBAHTOBBIM  BBIXOJIOM
dhotonromunecueHmu (79%).

Kpome Toro, manusiit MOKII nposiBHII BBICOKYIO CEJIEKTUBHOCTh U YPE3BBIYAITHO HU3KUU MpEaen
obHapyxenus (1,1 HMOB/1) aHTHOMOTHKA O(JIOKCallMHA B BoJie. Bpems oTKiMKa ceHcopa COCTaBHIIO
MeHee 6 CEKYH/I, YTO JENaeT ero NepCleKTUBHBIM Ul aHAJIN3a BOAHBIX CPE].

Taxoxe 6p1mH cuHTe3npoBankl MoMuHecenTHeIie MOKII cocraBa {[Ln2(H20)3(Ly,)3]"MeCN-2H201},
(rme H:L,, = 1,1'-metunenduc(1H-mmpazon-4-kapboHoBas kucnora)), obo3HadeHHsie kak NIIC-3-Ln
(Puc. 16) [3]. OtTm coeauHEHHs MNPOACMOHCTPUPOBAIN CBEPXBBICOKYIO UYBCTBUTEIBHOCTH
JIOMMHECIIEHTHOTO OTKJIMKa Ha KaTHoHbl Hg** u cmocoOHOCTh JAETEeKTHPOBAaTh AaHTUOMOTHUK
cynehaana3uH ¢ mnpenenoM ooHapykeHus meHee 1,0 Hmons/n. BaxkHo oTmeTnTs, uro manasie MOKII
YCTENIHO MPUMEHSITUCH IS ONPEEICHUS STHX BEIIECTB B UMUTHPOBAHHOH I1a3Me KPOBH M MOYE, YTO
MOJTBEPXKAAET X MPAKTHYECKYIO TPUMEHUMOCTb B OMOMEIMLIMHCKOM aHaJN3e.

Takum oOpa3oM, pa3paboTaHHBIE METAUI-OPraHUYECKHE KOOPAMHALMOHHBIE  IOJIHMEPBI
NPEACTABISIIOT COOOM MEpCIeKTUBHBIC MaTepHaibl JIJIsl CO3/aHUS BBICOKOYYBCTBUTEIBHBIX CEHCOPOB,
CIOCOOHBIX JETEKTHPOBATH CIICAOBBIE KOJTUUECTBA TOKCHYHBIX U OMOIOTHYECKH 3HAYMMBIX COCAMHEHHN
B Pa3IUYHBIX Cpeaax.

Puc. 1. ®parmenrt cios coequaerus NIIC-2-Tb (a) u kapkaca NIIC-3-Tb (6)
Paboma svinonnena npu punancoeoii noodepoaicke PH® (npoexm Ne 23-43-00017).

[1] X. Yu, A.A. Ryadun, D.I. Pavlov, T.Y. Guselnikova, A.S. Potapov, V.P. Fedin, Angew. Chemie Int.
Ed., 2023, 62, €202306680.

[2] X. Yu, A.A. Ryadun, D.I. Pavlov, T.Y. Guselnikova, A.S. Potapov, V.P. Fedin, Adv. Mater., 2024, 36,
2311939.

[3] X. Yu, D.I. Pavlov, A.A. Ryadun, K.A. Kovalenko, T.Y. Guselnikova, E. Benassi, A.S. Potapov, V.P.
Fedin, Angew. Chemie Int. Ed., 2024, 63, €202410509.
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JlecobBAaTHPOBaHHbIE KOMILIeKchl Sm*Y, Eu?*, Yb** ¢ 00bemunivu N, N-
JAOHOPHBIMH JIMTAHJIAMH: 0COOEHHOCTH OJIUTOMEPHU3ALMH U
BOCCTAHOBHUTEJIbHbIE CBOICTBA

H. A. ITymikapesckuii, B. E. Cenesnes, T. C. Cyxux, O. A. Muponosa, C. H. Konuenko

UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
nikolay(@niic.nsc.ru

BoccranoButenbHble CBOICTBa KOMILIEKCOB JIaHTaHOUIOB(I]) akTUBHO HMCMONB3YIOTCS
JUISL ICCTIEIOBAHUS MTPOLIECCOB aKTUBAIIUU MAJIBIX MOJIEKYJI, a TAK)Ke JJIsl CTa0MIM3aIli aHHUOH-
paauKaioB (HapuMep, KETUIbHBIX) U HEOOBIYHBIX MOJHACPHBIX aHUOHHBIX (GOpPM (TaKUX KaK
Ps*, {(FeCp*)2(u-P10)}*) B xoopaunammonnoii cdepe (KC) nmanranomnos. Kak mpasuio,
MOJTyYeHUE HMCXOJHBIX KoMIulekcoB JiantaHouoB(Il) mpoBoauTcs depes3 colbBaTHPOBAHHEIC
HEeNTpaibHBIMU T0HOpaMu noaubl, Hanpumep, Lnlz(thf), (Ln = Sm, Eu, Yb; n =2-5; thf = TT'®
= reTparuapodypan), c ocaeayolIei 3aMeHOI HOIM0B Ha AaHHOHHBIE OPTraHUYECKUE JTUTaH/bI.
Ocraromuecs B KC HeliTpanbHble JOHOPHI IOTEHIUAIBHO MOTYT IPUBOJUThH K HEXKEIATEIbHOU
PEAKIIMOHHOM CTIOCOOHOCTH MPH UX BOCCTAHOBUTEIHLHOM aKTUBAIIMH, HAIIPUMED, IPUBOASIIECH K
packpbiTuio mukna (mus TI'®), obpazoBanuio MeTHIATOB (AJI1 AUMETOKCHUAITAHA), WU
mumepmzanmu (it CH3CN). Jlns u30aBneHWs OT TaKuX JOHOPHBIX MOJEKYJT OOBIYHO
UCTIONB3YIOT OOBEMHBIC 3aMECTHTEIN B AHUOHHBIX JIUTAHJIAX, CIIOCOOCTBYIOIIME H3OJISIIUN
komiuiekcoB Ln?"c muskum KU u 3akpeiroii KC; omHako, 9T0 e NPUBOAMT K CHUKEHHOM
PEaKUMOHHON CIIOCOOHOCTH U3-3a OJIOKHPOBKU LEHTPAJIBLHOTO aToMa.

Mpl uccienyem cnocoObl MOTyYeHHs! 1eCOIbBATUPOBAHHBIX KOMIUIEKCOB JIAHTAHOUIOB
(TO ecThb, HE cofepKallUX HEUTPAJTBHBIX JTOHOPOB) C JOCTYIHON KOOPAMHAILIMOHHOM cdepoil.
B pabGore Obumm wucnonb3oBaHbl gaBa  N,N-XeJaTHBIX JHraHga ¢ OOBEeMHBIM 2,6-
mun3onponmideHuwibHbiM - (dipp) 3amecTurereM |y aTOMOB  a30Ta: JAUKETUMHHATHBIN
(HC(CMe(Ndipp)2)~ (Nacnac™) u dopmamuaunatusiii (HC(Ndipp)2)~ (Form™), paznuuatomniuecs
TMOKOCTBIO U CTETIEHBIO CTePUUECKOro dKpanupoBanus [1,2]. B mokmane 6yayT oOCyKaeHbI: (a)
CHOCOO0BI IecoNbBaTalMy 1 BapuanThl HackimeHus KC B 0TCyTcTBUE TOHOPOB; (0) peaKMOHHAS
CIIOCOOHOCTh CTEXMOMETPUUYECKUX OJIMTOMEPHBIX KOMIUIEKCOB; (6) pas3iinuus, OMpeessieMble
IIPHUPOJIOH JTAHTAHOW A M HATMYHUEM HEUTPATBHBIX JOHOPOB.

Asmopul 6razooapsm Munooprayku P® 3a noddepaicky pabomwt LIKII HUHX CO PAH.
[1] O. A. Mironova, T. S. Sukhikh, S. N. Konchenko, N. A. Pushkarevsky, /norg. Chem., 2022,
61, 15484,

[2] Y.-Z. Ma, S. Bestgen, M. T. Gamer, S. N. Konchenko, P. W. Roesky, Angew. Chem. Int. Ed.,
2017, 56, 13249.
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CHUHTE3 U OCOBEHHOCTHU KPUCTAJIVIMYECKOI'O CTPOEHUA
HOJIMPTOPAPOMATHUYECKHUX CEJIEHOKCHUI0OB

A.B. Poxkos, K.A. Jlonman

Hnemumym xumuu, C.IlemepoOypeckuii 2ocyoapcmeenHulil yHugepcumem, YHusepcumemcKui
np. 26, C.Ilemepoype 198504
a.rozhkov(@spbu.ru

[HomudTopapoMaTHuecKue CeICHOKCUIbl NPEACTABISAIOT CO00H MOMM(YyHKINOHAIbHBIE
JIOHOpPBHI HEKOBAJCHTHBIX B3aWMOJICHCTBUM, CIIOCOOHBIE KaK K CUIMa- TaK M K MHU-ABIPOYHBIM
B3aMMOJEHCTBUSAM. B paMkax HacTOSILEro MCCIEA0BaHUS CO3[aHa METOJIMKA CHHTE3a
noJu(TOPAPOMaTUUECKUX CEJIEHOKCHI0B. DKCIEPUMEHTAIbHOE U TEOPETUYECKOE TOTYUEHHBIX
coenuHennii merogamu PCA u  ¢yskiuonana minotHoct (DFT) BeisiBWIIO Hamuyue
HEKOBAJICHTHBIX B3aUMOJEHUCTBUI ¢ yUaCTHEM aTOMa XaJbKOIeHa.

oo o
how A o s o o

Puc. 1. CtpykrypHbIe (HOPMYJIBI LIETEBBIX CEICHOKCHIOB

Arf =

Paboma eévinonnena npu punarncosoti noodepaicke PH® (npoexm 25-23-00095).
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Pa3pabdoTka MeTOMUKH MOJTYYEHHUS METAUITHYECKUX H OKCHIHBIX
KaTtaan3aTopoB Ha ocHOBe Co 1 Co—Cu u ucciie0BaHue X aKTUBHOCTH B
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I0.B. Pyanepa®, O.B. Komosa®, A.M. O3zeposa®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
UK CO PAH, yn. Jlaspenmvesa 5, Hosocubupck 630090
rudneva@niic.nsc.ru

B xoHTEeKCcTE MUPOBOW M HAYYHOUM OOIIECTBEHHOCTH BOJOPOJI YK€ JIaBHO MPU3HAH KaK
YUCTHIN U MIEPCTIEKTUBHBIN SHEPTOHOCUTENH OyAyIiero. OMHUM U3 CIIOCOOOB HCTIOIH30BAHUS €TI0
SHEPreTUYECKOro MOoTeHIMAaNa SBJSETCS NPUMEHEHHUE TBEPABIX XUMUYECKUX COCIUHEHHUM IS
XxpaHeHuss Bogopoaa. boporunpun Hatpus (NaBH4), ammunbopan (NH3BH3) wu
stunenanamuaoucoopan ((CH,NH,;BH3),) mnpencraBisioT B JaHHOM cCiydae HaumOOJBIIUN
WHTEpeC Oyarogaps BBHICOKMM 3HAadeHHUSIM MaccoBoul monu Bogopoxaa (10,8%, 19,6% u 16,3%
COOTBETCTBEHHO). [laHHBIE COeAMHEHUS MOTYT MOJIBEPraThCs KaTATUTUYECKOMY THIPOIU3Y, UYTO
MO3BOJIIET IOJIy4aTh BOJOPOJ MPU KOMHATHOW TeMIlepaType KOHTPOJIHUPYEMO U C BBICOKOU
s dexTuBHOCTHIO. [0 HEAABHETO BPEMEHHU YHCThIE METAJUTMYECKUE KaTaIu3aTOPhl B MOJOOHBIX
peakIusaX MPaKTHUYECKH HE HCTBITHIBAIM, T.K. B yKa3aHHBIX Mpolleccax Hamboee aKTHUBHBI
KaTaJau3aTophbl, COAEpKAIUE MOIIPU30BaHHbIE MOBEPXHOCTU (OKCUABI, 6opuabl) [1]. Ilpu sTom
OBbLIO IIOKa3aHO, YTO CYIIECTBYET BO3MOXKHOCTb 3HAUUTENbHO IOBBICUTH AKTUBHOCTD
METAIIMYECKUX KaTaJIU3aTOPOB MyTEM BBEACHHS B KaTAIUTUYECKYIO CUCTEMY OKCUAHOMN (hazbl
[2]. Tak, B naHHOU paboTe MpeaIoKeHa METOIMKA CHHTE3a METAJUTHUECKHUX Karamu3aTtopo Co
u Co—Cu mnyreM BOCCTAaHOBUTEIBHOTO TEPMOJIM3a MPEAUIECTBEHHUKOB, TMOIYYEHHBIX
COOCQXXJIEHUEM U3 BOJHOI'O pacTBOpa UCXOAHBIX cosiel. [losyueHHble MeTauinueckue o0pasLisl
yactuyHo okuciuin mpu 300 °C B atmocdepe Bo3ayxa ¢ MoJIy4eHHEeM OKCHIHBIX KaTallu3aTopoB
U, TakKUM 00pa3oM, BIEpPBbIE IPOBEIM CpPaBHUTENIbHOE HccienoBaHue meramumyeckoro Co,
criaBa Co—Cu ¥ X OKUCIICHHBIX (POpM B TUAPOIN3E TPEX Oopoprannueckux ruapuaoB: NaBH,,
NH3;BH; wu (CH,NH,BH3),. Pe3ynpTaThl KaTadIUTHYECKUX HUCHBITAHUN  TOKa3aJld
MPEUMYILIECTBO CIUIABHBIX KaTaJIU3aTOPOB HAJl YACTUYHO OKUCIEHHBIM MOHOMeTaunueckum Co
(puc. la). CoctaB U (PU3MKO-XMMHUYECKHE CBOICTBA IMOJYUYEHHBIX OOpa3lOB HCCIEIOBAHbI
METOJJaMU PEHTreHo(}a30BOro W 3JieMeHTHoro anamm3a (puc. 10), a Takke METOJIOM
TEMIEPATYPHO-IIPOrPAaMMHUPYEMOT0 BOCCTAHOBJIEHUS BOJIOPOJIOM.

002
+

B
o

________

Co,4,Cu,, alloy

Co fcc
Co hcp
A
80 90

iy Cu

Wso, mL(HZ)'s_1'gcat_1

T 1
100 110

=

(a) (6)
Puc. 1. CpaBHeHHE CKOpOCTeH BBIZEIeHHS Bomopoaa (Wso) I TpeX MOoCIeA0BaTeIbHBIX KaTalu-
Trdyeckux 1ukiIoB ruaponn3a NHz;BH3 Ha Co-coneprkanumx katanu3aropax (a); 0030pHbie TudpaKTo-
rpaMMbl MetTautnaeckux Co-coJiepKaliux KaTaau3aTopos (0)

[1] M. Paladini, G.M. Arzac et al. Appl. Catal. B Environ., 2017, 210, 342-351.
[2] V.R. Butenko, O.V. Komova et al. Materials, 2024, 17, 1794.
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[Hony4yenue poToIIOMUHECHEHTHBIX KOMILIEKCOB P3M ¢ npou3BogHBIMU
u3oruasona, 1,10-gpenanrposanna/2,2’-ounupuanHa
E. A. CanxenakoBa,” K. C. Cmupnosa?, E.B. Jlunep®

‘UHX CO PAH, np. Jlagpenmvesa 3, Hosocubupck 630090
ivanovaea@niic.nsc.ru

B nannoii paboTe monydeHsl KOOPAMHALIMOHHBIE COSIMHEHUS! PEIKO3EMEIbHBIX METAUIOB
(Eu*", T u Gd*") ¢ mpousBogHeIMM M30THA301a — 4,5-IMXJIOPOM30TUA301I-3-KapOOHOBOM
xucnorod (HL') wu  3,4-muxnopousornaszon-5-kapoonosoii kucnoroir (HL?), a Taxke
Pa3HOJUTAHIHBIE C JIOTOJHUTEIHFHO KOOPAMHUPOBAHHBIM MpPOW3BOAHBIM 1,10-peHanTponnHa
wi 2,2°-0unupuanHa. Bce momydeHHbIe KOMIUIEKCHI OXapaKTepu30BaHbI HAO0OpOM (QH3HKO-
XUMHYECKHX METOJOB aHalin3a (DJIEMEHTHBIM, PEHTTEHO(])A30BBIM, PEHTTEHOCTPYKTYPHBIM H
HK-cnekrpockonueit).

[To manapiM PCA KOMIUIEKCHI, TIOJy4€HHBIE 0€3 TOMOJHUTEIBLHOTO JINTAHMA, SBIISIFOTCS
MOJINMEPHBIMHU LIENOYKaMU WM TeKcasiepHbIMu (puc. ).

Puc. 1. Ctpoenue xommaekcos esporusi(Ill) ¢ mpoussoaubsiM u3otHaszona cocrasa [Eul!;(OAc)(H20)]n
(a), [EusLllg(HQO)lo] (6) u [EuL22(OAC)(H20)2]n.

[Tonyuennble pasHoIMTraHAHBIC KOMIUIEKCHI JlanTaHunoB(IIl) — Ousaepueie (puc. 2).
[IpousBoHBIE M30THA30JIa UMEIOT PA3IUYHbIC TUIBI KOOPAUHAIMH: OUACHTATHO-MOCTHKOBAs
(IByMsi aToMaMu KHUCJIOpOAa KapOOKCHIBHOM TPYMNNbl WM OJHHM aTOMOM KHUCJIOPOAA
KapOOKCHIILHOM TPYINIBI U aTOMOM a30Ta M30THA30JBHOTO IMKIIA), MOHOJEHTaTHAs (aTOMOM
KHCIOpOAa KapOOKCWIIBHOW TpyNIbl) W TpPUACHTaTHas (AByMS aroMaMH KHCJIOPOAa
KapOOKCUJILHOM TPyNmbl M aTOMOM a30Ta W30THMA30JbHOTO LHUKIA). A mpousBojanbie 1,10-
(enanTponuHa U 2,2°-OunupuiiHa KOOPJIUHUPYIOTCS K MOHY MeTalljla XeJlaTHbIM CIOCOOOM.
Jlst BceX coemMHEeHMM uccaeaoBaHbl (HOTOMIOMUHECIIEHTHBIE CBOKCTBA. OmpeiesieHbl BpeMeHa
YKU3HU JIIOMUHECIICHIINH, a TAK)KE€ KBAHTOBBIE BBHIXO/IbI.

s

AN A A

X
PO %‘%@

ed

a)
Puc. 2. Crpoenne pazHOIHMTaHABIX KOMIUIeKcoB JaHTaHua0B(IIl) ¢ mpousBoanbpIMU n30THa30ma U 1,10-
(enantponuna/2,2’-ounupuauna cocrasa [LmL's(dmphen),] (cmea) m [Ln,L?(dmbipy).(H20):]
(cmipaBa).
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HepBI/I‘IHLIe Mmpouecconl B (l)OTOXI/IMI/II/I CBECTOAKTHBUPYEMOTI'O
MPOTHBOPAKOBOI'0O ITUPOAUEBOI0 KOMILJIEKCA

B. B. Cemnonosa ¢, E. M. I'ne6os ¢, W. I1. [lo3ausxos 2, JI. 5. Bacuisuenko %, A. A.
MenapHuKOB B

“UXKI CO PAH, yn. Uncmumymckas 3, Hosocubupck 630090
SHUHX CO PAH, np. Jlaspenmowesa 3, Hoeocubupck 630090
*Uncmumym cnexkmpockonuu PAH, yn. @usuueckas 5, Mockea, Tpouyx 108840
semionova@kinetics.nsc.ru

Hekortopeie nupoaueBbie KOMILIEKCH 00JIaJalOT ABOWHON (OTOMHAYLUPOBAHHOM
UTOTOKCUYHOCTH:  KHCIOpPOA3aBUCUMON  (0OYCIOBJICHHOW 0Opa3oBaHUEM CHHIJIETHOTO
KHCJIOPO/1a) U KHCIOPOAHE3aBUCUMOM (00yClIOBIIEHHOH cBsA3bIBaHHEM (oTonpoaykToB ¢ JHK,
MPUBOASAIIIM K MHTMOMPOBAHUIO TPAHCKPHIILIMU U PEIUIMKALMU IO TUIy nuciuiatuHa) [1]. B
paboTre ¢ momoubl0 HabOpa CTAIMOHAPHBIX M BPEMSPA3PELICHHBIX METOAO0B (OTOXUMHH
HCCJICIOBAHBI TIepBUYHBIE (doTompoIeccs TUTSt KOMILJIEKCa [Rha(p-
0,CCHa3)2(bpy)(dppz)](O2CCH3)2, tae bpy = 2,2’-0Ounupuaus, dppz = aunupunol|3,2-a:2¢,3¢-
c]benasun (Kommiekc 1) [2]. IlpennoskeH TOJHBIA MeXaHU3M (POTOMHIYIIMPOBAHHHBIX
MPOIIECCOB, HAYMHAs C BPEMEHHOTO JuamnazoHa ot coteH ¢pemrocekynn (Puc. 1) [3].

Puc. 1. Mexanusmsbl cBepxObicTpbix nponecco 1 Komiiekca 1. GS — ocHOBHOE COCTOSTHUE;
LC* — nurannm-ieHTpUpoBaHHOE BO30yx)aeHHOe cocrosinue; MLCT* — Bo30yxaeHHOE
COCTOSIHUE C IEPEHOCOM 3apsijia OT MeTajlla K JIMTaHdy.

Paboma ewvinonnena npu ¢unancosoti noodepocke PH®D (tpant Ne 23-13-00226). Aémopwi
onazooapam nayunozo pykosooumens 0.¢p.-m.H. E. M. I nebosa

[1] J.D. Knoll, C. Turro, Coord. Chem. Rev., 2015, 282-283, 110.

[2] A.M. Angeles-Boza, P.M. Bradley, P.K.-L. Fu, M. Shatruk, M.G. Hilfiger, K.R. Dunbar, C.
Turro, Inorg. Chem., 2005, 44, 7262.

[3] V.V. Semionova, [.P. Pozdnyakov, V.P. Grivin, L.V. Eltsov, D.B. Vasilchenko, E.V.
Polyakova, A.A. Melnikov, S.V. Chekalin, L. Wang, E.M. Glebov, Photochem. Photobiol. Sci.,
2024, 23, 153.
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Pa3Hoo0pa3ue U3/1y4aTeJbHBIX MPOLECCOB B (POTOTIOMHHECHEHTHBIX
KOMILIEKCAX ¢ CepPa-a30THHLIMY TeTePONMKINYeCKMMH JIUTaHAaMHU

T.C. Cyxux*
‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090

sukhikh@niic.nsc.ru

Ju3aiiH JIFOMUHECUEHTHBIX COCIMHEHUHN SBJISETCS MHUPOBOM TEHACHLMEW: BENETCS HX
MOJIU(HUKAIMS C LEIbI0 ONTUMHU3ALUH IIETICBBIX CBOMCTB JJIsl IPUMEHEHHUS B IIMPOKOM CIIEKTpE
oOmacrteil. 3HaHWE MEXaHW3MOB JIIOMHUHECIECHIIMM TIO3BOJISIET TPEACKA3bIBaTh CBOWCTBA
COCIMHEHUI M TakuM 00pa3oM OCYIIECTBIATh HMX Moau(UKalMio IiejieHanpaBieHHo. B
HACTOsLIee BpeMs JIJIsl OPTaHUYECKUX MPOU3BOIHBIX € 3aKPBITON JIEKTPOHHON 000JIOUKON U UX
komruiekcoB ¢ d¥- wmmm d'%-snemenramu MOCTYIMpPYHOTCS aBa OCHOBHBIX H3Iy4YaTelbHBIX
nporecca: (dayopecuienuus (mepexox  S1—So) u  docdopecuenuus (mepexox  Ti—So).
Oco0eHHOCTH JaHHBIX IPOIECCOB MPOIEMOHCTPUPOBAHBI HA IPUMEPE PA3IUIHBIX TPOU3BOTHBIX
2-(n’-amunodenun)oenzoruazona (NHz-n-pbt [1]; n =2, 3, 4; puc 1) u amuHOOEeH30THAMA301Ia
(NH2-btd), a Takxe cootBeTcTByromux kommuiekcoB Zn(Il) [2], Cu(l) [3], Pt(IT) [4] u Au(]) [5].
PaccmoTpeHbl ciiydan TEpMHYECKHM AaKTHBHPOBAHHOW 3aMeUICHHOM (UIyOopecUeHIMH |
(oronepeHoca MpoToHa.

N,
=\
~ /
N — DuyopecueH U
NH
NH — ®ochopecueHuus
7Y — TADF
4 _|_ \
2 N
Yl — ESIPT
NH -n- ;n=234

Puc. 1. Amuno6enzoruanunazoin (NH»-btd), 2-(n’-amunodennn)oenzotuason (NHa-n-pbt; n
=2, 3, 4), UX IPOU3BOHBIC U 00CYKIAEMbIC H3ITy4aTeIbHBIC TIPOIIECCHI

Oco00 HHTEpECHbl COEAMHEHHs, B KOTOPbIX BO3MOYKHO IPHUMEPHO DPABHOBEPOSITHOE
NPOTEKAHWE pa3HbIX M3JIydaTeNIbHBIX HporeccoB. IIpoleMOHCTpUpOBAaHO, 4YTO  3ITOH
BEPOSITHOCTBIO B psJE€ CIyyaeB MOYKHO YIIPaBIAThb, MEpexojis OT OJHOW (a3e K Apyroi,
Hanpumep, pH (pa3oBbIX Mepexoiax TBEPA0e-TBEPAOE UIIH MPH MEPEX0ie TBEPI0e-PacTBOpP.

[1] Pylova E.K., Sukhikh T.S., Prieto A., Jaroschik F., Konchenko S.N., Molecules 2025, 30 (8), 1659.

[2] Olennikov, V. E.; Zvereva, V. V.; Kriventsov, V. V.; Konchenko, S. N.; Sukhikh, T. S., Inorg. Chem. 2025, 64
(14), 6964—6976.

[3] Khisamov, R. M.; Konchenko, S. N.; Sukhikh, T. S., J. Struct. Chem. 2022, 63 (12), 2113-2126.

[4] Afonin, M. Y.; Martynenko, P. A.; Kolybalov, D. S.; Khisamov, R. M.; Konchenko, S. N.; Sukhikh, T. S., Inorg.
Chem. 2024, 63 (1), 369-380.

[5] Khisamov, R. M.; Ryadun, A. A.; Konchenko, S. N.; Sukhikh, T. S., Molecules 2022, 27 (23), 8162.
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HukjomerananpoBanubie KoMmiuiekcebl upuausi(IIl) ¢ pexokc-akTHBHBIMHU
JAOIOJHUTEJIbHBIMH JTUTAHAAMHU — CTA0UIbHBIC PATUKAJBI €
NMAHXPOMATHYECKUM CBETOIOIJIOEHUEeM.

C.B. Tarapun, 1.C. Xypasnes, C.1. be3zy6oB

HOHX PAH, Jlenunckuti np. 31, Mockea 119991
tatarin.sergei@yandex.ru

[{uxiomeramumpoBanuble kKoMruiekebl upuausa(Ill) mpeacraBmsitor coboli oguH U3
HanboJiee YyCTOWYUBBIX U Pa3HOOOPaA3HBIX KJIACCOB XPOMO(MOPHBIX coenuHeHud. OgHAKO IS
CO3JaHuUs 3 PeKTUBHBIX (hoTOoCEHCHOMITN3aTOPOB WA arcHTOB
(hoToaMHaAMHUECKOI/(HOTOTEPMHUUECKON Teparuu HeoOXOIUMO JIOCTH)KEHHE WHTEHCUBHOTO
MOTJIONICHHSI CBETa B HU3KOdHEpreTHueckod Buanmmon u OmmkHer MK-obmactu cmekrtpa.
CymiecTByrolye Ha JaHHBI MOMEHT OCHOBHBIC CTpaTEeru MOAU(DHUKAIINY TUTAHIOB (TaKue Kak
pacIIMpeHne T-COMPSHIKCHHON CUCTEMBbl WIM BBEACHHE 3aMECTUTENICH) HE MO3BOJISIOT TOCTHYb
3HAYMMOW abcopOruu npu JuMHaxX BOJH cBeimie 600 HM. KpoMe TOro, BKIIIOUEHHE KECTKUX
MOJIMAPOMATHICCKUX (PParMEHTOB B COCTAaB JIMTAaHIOB MOJXKET IMPUBOJUTH B TOM YHCIE K
U3MEHEHUIO CTPYKTYPhI IPOYKTOB HUKIOMETAUIUPOBAaHUS [ 1] UM K CHUYKEHUIO CTa0OMIBHOCTH
MOJTy4aeMbIX KOMIUIEKCOB [2].

OpHuM W3 anbTepHATHBHBIX IOAXOJIOB K pa3paboTKe TaKUX CHUCTEM MOMKET CTaTh
UCTIONB30BAaHUE OPTraHMYECKUX XpOMO(OPHBIX (pParMeHTOB, B YACTHOCTH, IPOU3BOIHBIX
PEIOKC-aKTUBHBIX 0-KaTeXOJOB M 0-aMUHO(EHONOB. B maHHOW paboTe CHHTE3WpPOBaHA CEepUs
CTaOMJIBHBIX  paJMKAIbHBIX  OUC-IMKIOMETAJNIMPOBAaHHBIX  KoMmiuiekcoB  upuaua(lll),
o0Jaamux MaHXPOMATUYSCKUM  IOTJIOMIEHUEM W MPEUMYIISCTBEHHO  OOpPaTHMBIM
OKHUCJIUTEIIPHO-BOCCTAHOBUTEIIBHBIM ~ TIOBEJICHUEM. Y CTAHOBJICHO, YTO (oTodusndeckue
CBOMCTBA TMOJIYYCHHBIX COCIMHECHMA B Y® W BHAMMON OOJACTAX CIIEKTpa OMPEACIISTIOTCS
CTPYKTYpOil OUC-IIUKIOMETAIITUPOBAHHOTO sI/Ipa, TOTJa Kak MOAU(UKAIHS JOTIOTHUTEIbHBIX O-
CEMUXHUHOHOBBIX/0-UMUHOCEMUXMHOHOBBIX JIUTAHIOB MO3BOJISIET PErYJIUPOBATH MOTJIONICHUE B
ommxHet MK-o6nactu. Ilpu 3TOM KOMIIIEKCHI C O-MMHHOCEMUXMHOHAMH JEMOHCTPUPYIOT
CYIIECTBEHHO Ooyee AIMHHOBOTHOBYIO abcopbuuto (mo 1100 um). Hcnonms3oBanue o-
aMUHO(EHOISITA ¢ BHYTPUMOJICKYJSIPHOH BOJIOPOJAHON CBSI3bIO  TIO3BOJIMJIO  BBIICTHTH
HEOKHCIICHHBI KoMIuiekca (¢ amMuHO(EeHONbHOH (hOpMOH nHranma), TOrAa KaK OKHCIICHHE
MOHAMH cepedpa MPHUBOIUT K 00pa30BaHUIO TIOJHOCTHIO OKUCICHHBIX KATHOHHBIX CTPYKTYD (C
XUHOUTHOW (hOpMOI JTUTAH/a), Y4TO J1aJ0 BO3MOXKHOCTh OXapaKTepPH30BaTh KOMIUICKCH BO BCEX
TPeX BO3MOKHBIX PEJIOKC-COCTOSIHUSIX.

Paboma evinonnena npu punancosoii noooepoicke PH® (npoexm Ne 24-73-10232).

[1] S. V. Tatarin, S. I. Bezzubov, Inorg. Chem. 2024, 63, 18642.
[2] S. V. Tatarin, P. Kalle, I. V. Taydakov, E. A. Varaksina, V. M. Korshunov, S. 1. Bezzubov,
Dalton Trans. 2021, 50, 6889.
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JJIeKTPeTHbIe MaTEePHAJIbI HA OCHOBE NOJUTETPA(PTOPITUIICHA,
MOTUPUUUPOBAHHOIO (POcPop- U XPOMCOAEPKAIMMH CTPYKTYPaAMHU

H.B. VYcauena, E.A. HoBoxxuiioBa
Canxm-Ilemepbypeckuil 2ocyoapcmeeniviii mexuonoeudeckuu uncmumym, Cankm-Ilemepoype

Ya.tasha2011@yandex.ru

W3BecTHO, 4YTO (YyHKIMOHAIBHBIE CBOWCTBA TMOJIMMEPHBIX U KOMIIO3UIIMOHHBIX
MaTepUajIoB B 3HAYUTENIBHOM CTENEHW 3aBUCAT OT XMMHUYECKOTO COCTaBa U CTPYKTYphl HX
noBepxHocTd. OmHuM ©3 3(DPEKTUBHBIX METOAOB I PETyJIUPOBAaHUS CBOWCTB TaKUX
MaTepuajoB SABISETCS TEXHOJIOTHUSA, OCHOBAHHAs HAa MPUHIUIAX METOJla MOJIEKYJSIPHOTO
HaciavuBanua (MH). Panee npoBeneHHble Hcciaea0BaHus MOKa3ald, YTO MOAU(PUIIMPOBAHUE T10
mMerony MH  mmenok — momuterpadTopatmiieHa  (IITDD)  snemeHTCOIEpKAITMMH
(YHKIIMOHANBHBIMU CTPYKTYypaMU MPUBOAUT K YBEITUYECHUIO CTAOUIBHOCTH CPOPMUPOBAHHOTO
Ha UX IIOBEPXHOCTH 3JIEKTPETHOrO 3apsiaa [1].

B nacrosmieit paboTe paccMOTpEHO BIUSHUE CHHTE3UPOBAHHBIX Ha TOBEPXHOCTH IJICHOK
[T®D pochop- u xpoMcoaepKaLIIX MOHO- U IBYXKOMIIOHEHTHBIX CTPYKTYP U UX KOMOWHAIMHA
Ha DJICKTPETHBIC CBOWCTBA TMOJYYEHHBIX KOMITIO3UTOB, & TAK)KE OILCHKA BIIHSIHHS MPHBUTHIX
COEIMHEHHUI Ha CMAaYMBAEMOCTh U SHEPI€TUYECKUE XapaKTEPUCTUKU TOBEPXHOCTHU OJIUMEPOB.

MopaudunupoBanue TOBEPXHOCTH IUICHOK (ropnoaumepa P- um Cr-copepkanmmu
CTPYKTypaMU OCYUIECTBIISJIM Ha YCTAaHOBKE MOJICKYJISIPHOTO HAcllauBaHUs MPOTOYHOTO THUIMA
nyteMm o0Opabotku [ITDD mpu 100 °C mapamu CrO»Cly, POCI3 1 H O B Toke ocCylieHHOTro
Bo3ayxa. [lomuMepHbIe IUIGHKH C JABYXKOMIIOHEHTHBIMH CHUCTEMaMH Ha TIOBEPXHOCTH
pa3IUyYaIuch IMOCIEAOBATEIBLHOCTEIO 00paboTKM  muokcua-guxiopugoM xpoma (VI) u
okcoxyopunom docdopa (V). Dnexkrperupoanue (hopMHpoBaHHE 3apsia HA MOBEPXHOCTH)
MOIU(PHUIMPOBAHHBIX TUICHOK OCYIIECTBISUIM B TIOJIOKUTEIFHOM KOPOHHOM pas3psiae 10
HAYaJbHOTO IOBEpPXHOCTHOro moreHuuana Vo = + 2000 B. TepmoctabuibHOCTh
c(hOpMHUPOBAHHOTO  JJIEKTPETHOro 3apsna oOpasuoB I[ITDAD  omeHwBamuM  METOIOM
TEPMOCTUMYJUPOBAHHON pejakcaluy IOBEPXHOCTHOrO MOTEHIMalla [0 TemIiepaType
nonycrnaga 3apsaa [2]. DHepreTuyeckue XapakTEpPUCTUKHU MMOBEPXHOCTH HCXOIHBIX H
MOJIM(UIIMPOBAHHBIX KOMITO3UIIMOHHBIX MAaTEPHAJIOB OLICHHWBAIHU IO BEITUYMHE KPAaeBOTO yria
CMauuBaHMUs C MOCJIEIYIOIUM pacueToM CcBOOOJHON sHepruu mnoepxHocTH (COII) u ee
MOJIAPHOW U AMCIIEPCUOHHOM COCTaBIISIIOIINX [3].

Temmeparypa moiycnaza HadalbHOTO IMOBEpXHOCTHOro mnoreHmuana (V/Vo = 0,5)
MOIU(DHUIIMPOBAHHBIX MOJIMMEPOB yBennumiack Ha ~40 °C s dpochopcoaepxamumx oOpasios,
KaK MOHO-, TaK M JIByXKOMIIOHEHTHBIX, U Ha ~120 °C mis Xxpomcoaep)Kamux IJICHOK II0
cpaBHeHHUIO ¢ UCXOAHBIM [ITD3. [Tpu 3TOM TepMOCTAOMIIBHOCTB AJIEKTPETHOTO 3apsija odpasma
[IT®D-Cr cymecTBeHHO BbIiIe, 4eM y [ITDI-P 1 006pa3nos ¢ AByXKOMIOHEHTHBIMHA CUCTEMaMHU.

Kpome Toro, ycranoBneHo, uro MoauduuupoBanue [ITD®D Cr-okcuIHbIMH
HAHOCTPYKTYpaMH IPUBOJUT K 3HAUUTEIBHOU TUApodhoOU3aIiK TOBEPXHOCTH MOJIUMEPA, U, KaK

clieACTBUE, CHU KEeHUIo nonHon COII.

[1] Masbirua A.A. TexHOJIOTHS MOJICKYJISIPHOIO HACJaMBaHWSA U HEKOTOpbIE obsacTu ee npumenenus // XKypH.
mpukit. xumud. 1996. T. 69. Ne 10. C. 1585-1593.

[2] PrruxoB A.A., Boiirtos B.I'. DnextpeTHslil 23gdexT B cTpykTypax momumep-meramt — CI16: U3a-so PI'TIY um.
A.N. T'epuena, 2000.

[3] Cymm, b. 1. dusuko-xumudeckne ocHoBbl cMaunBaHus / b. JI. Cymm. — Mocksa : Xumus, 1976. — 232 c.
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KBaHTOBO-XMMHYECKOE HCcCJIeJ0BaHHUE 6BICTp]>IX (l)OTOXHMI/I‘leCKI/IX
mpouecCcoB B HUTPATHOM KOMIUVIEKCE IVIATHHLI B AallCTOHUTPUJIC

P.I'. ®enynon
UXKI CO PAH, yn. Hucmumymckasa 3, Hosocubupck 630090
fedunov(@kinetics.nsc.ru

KBanroBo-xumuueckum merogoM TDDFT B ¢pynkunonane B2PLYP/D3 (Bkirouaronium
noct-Xaptpu-Dokosckue momnpasku) B 6azuce Def2-SVP Obutn paccuntansl Y O-BHI. CIEKTPHI
NOMIIOIIEHNS. psAfa coequHenuii kommiuekca maatuabl PtY(NO3)e> u 2*Pt(NOs)s*> B
aneroruTpwie (PCM). CekTpsl MOTJIONIEHUSI PACCUUTHIBAICH KaK BEPTUKAIBHBIC MEPEXOIbI
JUISL PaBHOBECHBIX M€OMETPUUECKUX KOH(UTypanuil B COOTBETCTBYIOLIUX COCTOSIHMSIX. Takxke
OBUIM paccuMTaHbl CHOEKTPHI MOTJIOIIEHUS B BBICIIUE BO30Y)K/IEHHBIE CHUHIJICTHBIE COCTOSIHUS
Si>1, KOTOpBIE CpaBHHBAIHCH C pe3ynbTaTamu TA (transient-absorption) sxcrepumenTa. bpiio
IOATBEPIKIAECHO PEATIONOKEHHE O POPMHUPOBAHUH IPOMEKYTOUHOTO coeaunenus [*PtH(NO3)s>
...NOs3*] 13 HeCTaOMIBLHOIO TPUILIETHOrO cocTossHus Komiuiekca SPtlY(NOs)e?~. Onrumusanus
reomerpun komiuiekca *Pt'Y(NO3)e?~ npusena k Boiienenuto oauoi us rpymnn NOs. Paccrosiue
Mexk 1y aromoM Pt u atomom N Beienennoii rpynmst NOs nocturio 3,84 A. Ananus 3apsnos u
CIMHOBBIX IUIOTHOCTEH Ha aTOMax MoKa3all, YTO TPUILIETHOE COCTOSHIE KOMILJIEKCa C HCXOTHON
reomerpueii *PtIV(NOs3)e>~ mucconmupyer Ha narepmeauar 2Pt (NOs3)s>~ u pagukan NOse.

[Ipenyioxxen ObICTpBIM MexaHu3M (ortonuza (~9 1c), B KOTOPOM MPOIECC TeHEpaIuu
pamukana NO3" MOXKET UITH IO CXeMe MpeAcTaBiIeHHOM Ha pucyHke 1. KonebarenbHo ropsuune
coctossHUS Si3 - Si7 3acensorcs B mporecce (HOTOBO3OYKIEHUS, OHU XapaKTePU3YIOTCS
HEPEHOCOM 3JIEKTPOHA OT NMepu(PepruuecKuX aTOMOB KUCIOPOAA JIUTAaHA0B K KAaTUOHY IUIATHHBI.
3a cyer BHyTpEHHEW KOHBEpCUH S; — Si.| IPOUCXOAUT OOPATHBIN MEPEHOC 3apsAaa OT IIATHHbI
K nepuepuiiHbpIM aTOMaM KHUCI0poa uranaos B cocrosuue '(LMCT)*. 3a Bpems 11 = 430 ¢c
bopMupyeTCs HU3IIEE NIEKTPOHHOE BO30y)neHnoe cocrosuue *(LMCT)*, kotopoe 3a Bpems
8.9 mnc nuccouumpyer c BbicBOOOkIeHMEM paaukana NOs3* U3 KOOpPAHHALMOHHON cdepsl
IUTATHHBI.

Paboma evinonnena npu gpunancosoii noooepoicke PH® (npoexm 23-13-00226).
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CrexyiokepaMuyecKue MaTepuajibl HA OCHOBE JMCIIEPCHBIX MUKpPoOchep
IHEPreTUYeCcKux 30J1

E. B. ®omenko, I'. B. Akxumoukuna
UXXT CO PAH — ob6ocobaennoe noopasdenenue UL KHI] CO PAH,
Axademeopoook 50/24, Kpacnospck 630036
fom@jicct.ru

Co3zmanne  3(peKkTHBHBIX  pecypcocOeperarommx  TEXHOJOTHH  IPOW3BOJCTBA
KepaMUYEeCKMX  MaTepuajioB C  3aJaHHBIMU  CBOMCTBAMH M  OIKCIUTyaTallMOHHBIMHU
XapaKTePUCTHKAMU SBIIETCS OJHOW M3 Ba)KHBIX 3aJ]a4 COBPEMEHHOr0 MaTepuaoBeneHus. B
YCIIOBUSIX UCTOIIEHUS IPUPOTHBIX PECYPCOB OCOOYIO aKTyaTbHOCTh MPUOOpPETAET BOBIICUYCHUE B
KepaMUYeCKOe MPOU3BOACTBO TEXHOTEHHBIX OTXOJOB, pa3padOTKa HAa HMX OCHOBE HOBBIX
KOMIIO3MIUM C YJIYy4YIIEHHONM MHUKPOCTPYKTYPOU, OIPENEIECHHOM MOPUCTOCTHIO, NOBBIIICHHON
MPOYHOCTHI0, XUMUYECKOM CTOMKOCTBIO.

TemoBble ANEKTPOCTAHLIMK, BBIpAOATHIBAs DJHEPrHI0 B MPOILECCEe MBUIEBUIHOIO
C)KUTaHUs yIuig, oOpa3yroT Ooiblire 00beMbl 30JbHBIX OTXOAOB. B 3aBUCHMOCTH OT TUIA H
YCJIOBHMM CKUTaHMs yris B 3051€ coaepxutcs 10 40% aucnepcHblx yacTul] pazMepom Menee 10
MKM. DTH YacCTHIIbl OTHOCSITCS K aHTPONOTEHHBIM 3arpsi3HUTENSM aTMOC(EpPHI — B3BEIICHHBIM
BemecTBaM PMig (ot aHru. particulate matter), BKiro4ass 0co0O OMAcCHbIC YaCTHIIBI pa3MepOM
MeHee 2,5 MkM — PMy 5. [lepcrieKTHBHOCTD AUCTIEPCHBIX MUKPOCHEpP IHEPTETHUSCKUX 3071 IS
MOJIyYCHUSI CTEKJIOKCPAMUYCCKUX MATEPHAJIOB OMPEISISICTCS WX COCTAaBOM, BKITFOUYAIOITUM
MakpokoMmrnoHeHTel  Si02, AlO3;, CaO, FeO, BbICOKMM coaepx)aHHEM CTEKI0(]a3bl,
MOp(OJIOTHEH U MEKPOCTPYKTYPOM YaCTHI] ITOPOIIKOBOTO TEXHOTEHHOTO CHIPBSI.

B pabore mnpensoxkeHbl M peaqn30BaHbl KIIOYEBbIE CTAIUU MPOLECCa BBIIEICHUS
(dbpakumii tucrepcHbIX MUKpocdep co cperHuM quaMeTpom ot 1 10 10 MKM U3 SHEpPreTHUeCKUX
301 OT CXXHraHUs KaMEHHbIX M OypbIX yrieid, BKIIOYAIOUINEe a’pOJAMHAMUYECKYIO
KinaccupUKalMi0 U MAarHUTHYIO cenapanuto. Ha ocHoBe ¢pakiuii nucnepcHbIX MHUKpochep
METOJIOM TMPSIMOTO CIHEKaHUs TOJIY4YeHBl CTEKIIOKEPAMHUYECKHE MATepUaNbl C Kaxyllehcs
mI0THOCTEIO  1,2-3,2 r/cM?, oTKphITOM mopuctocteio 0,4-52%, mpounocteio 5-159 Mlla,
KHCJIOTOYCTOMYMBOCTBIO 10 99,9%, mepcreKkTUBHBIC IJIsi CO3aHMSI TEXHUYECKON KEpaMHKH,
MHKPO(UIBTPAIIMOHHEIX MEMOpPAH C KHUIKOCTHOM HMPOHHMIAEMOCTBIO 10 1194 j1/(M%-4-Gap) u
kod(puimeHToM 3a7ep)KaHus JUCHEPCHBIX MuKpornpumeceit 0,98-0,99, MarHuTOMSTKHAX
KOMITO3UTOB C BEJIMUMHON KOApHUTHBHOTO T0J1s 25 Oe (puc. 1).

e 3 o = S

"m .\_‘ .

SU3500 ZUOKY 7 1man x10.0k S8

TM3000_4974 50k 20um

Puc. 1. COM wuzobpaxenue Gppakiuu TUCIEPCHBIX MUKpocdep (a), KepaMUIecKo MeMOpaHbI
(6), MAarHUTOMSITKOTO KOMIIO3HUTA (B)

Paboma evinonnena 6 pamxax cocyoapcmeennozo 3adanusi UXXT CO PAH (npoexm Ne FWES-2021-0013) ¢
ucnonvzoearnuem 0 COM-3/IC  uccredosanuti  obopydosanus KpacHosapcko2o pecuoHanvHo2o yeHmpa
Koanexkmueno2o noavzosanus UL} KHI] CO PAH.
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KaTaJII/I3aTOpLI OKMCJICHUA NPEACJTBbHBIX YIJI€BOAOPOA0B U CIIMPTOB HA
OCHOBC¢ KOMIIVICKCHBIX COCIMHCHUSA BaHAAUA U MEIH C N-J]OHOprIMl/I
JJUIranjgamMu

J1.C. domenko, E.C. Cenpix

UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
fom1-93@mail.ru

MeTamIOKOMIUICKCHBIM KaTajdu3 aKTHUBHO pPa3BUBAIOMIAsCA 00JIaCTh COBPEMEHHOMH
KOOpAMHALIMOHHOW XUMUH. B KauecTBe kaTain3aTtopoB MOTYT ObITh UCHIOJIb30BAaHbl KOMITJIEKCHI
MeTtauioB nepBoro nepexoanoro psga (V, Cr, Mn, Fe, Co, Ni, Cu). OnauM M3 aKTyaJIbHBIX
MPOIECCOB B KAaTAIMTUUYECKOW XUMUU, B KOTOPOM MOTYT OBITh MCIIOJIb30BAHBI TAKHUE METAJUIbI
(V, Fe, Cu), sBnsercs oKuClIEeHHE MpeAeIbHBIX YIIIEBOJOPOIOB MEPOKCHIAMH, KaK Hauboiee
UHEPTHBIX KOMIIOHEHTOB Hedtu. Takas ¢yHKUMOHANIM3AIMA NPUBOJUT K 0Opa30BaHUIO
KHCJIOPOJICO/IEPKAIUX MPOAYKTOB, TAKUX KAaK CIUPTHI, ajbACTH]IbI, KETOHBI U T.JI., KOTOPHIE
SIBJITFOTCSI  YPE3BBIUAHHO BaXXHBIMH UM TIOJC3HBIMH COCIUHCHUSMU B XUMHUYCCKOM U B
(hapMareBTHYECKONW POMBIIIIJICHHOCTH.

B nannoit pabote 6b11u moyuenbl komruiekesl Meau(Il) u Banaausa(1V) ¢ tuuMuHOBEIMU
JUTaHIaMM Kjlacca JunuHoauasadyopeHa u penokc-aktuBHbIMA BIAN nuranmamu (puc. 1).
Jluranapl JAaHHOTO TUNA B 3HAYUTEIHLHOW CTENEHH OMPENEISIIOT XUMUYECKHue M (PU3UKO-
XMMHYECKHE CBOMCTBA KOMILIEKCOB METAJUIOB Ha X OCHOBE. Kpome TOro, Takue TUrauabl MOTYT
YCUIIMBATh KAaTAIMTHYECKYI0 aKTUBHOCTh KOMILJIEKCA, TaK KaK CaMU MOTYT IPUHUMATh y4acTHE
B Ipolleccax IepeHoca 3JeKTpoHa. beia momydeHa Oosblias cepust KOMIUIEKCOB COCTaBa
[CuX2(R-bian)] u [VOClz(R-bian)] (X = CI, Br; R= Ph, dpp, tmp, 4-Me-Ph, 2-Me-Ph u T.1.),
[CuX2(Lnn) ]2 1 [(CuX2)2Lannn]n (X = Cl, Br) [1,2]. Tlony4yeHHble KOMILIEKCHI ObUIH AE€TaIbHO
OXapaKTepu30BaHbl HAOOPOM (PUBMKO-XUMHUUYECKHX MeETOoJ0B, B ToM uucie PCA, DOIIP u
MarHeToXuMuyeckue wuccienoBanus. [lomydyeHHble KOMIUIEKCHI ObUIM MPOTECTUPOBAHBI B
KayeCTBE KAaTaTu3aTOPOB OKUCIICHHS UKIOTeKCaHa MePOKCUIOM BOIOPOAa U (PeHUIITaHONA U
[UKJIOTEKCAHONA  TPEeT-OyTWITUAPONEPOKCUIOM B MSATKUX  ycioBusiXx.  Komruiekc
[(CuCl)2Lnnnn]n mOKa3an HawOOJNBIIYI0 aKTHMBHOCTh B IMPOLIECCE OKUCICHUS IUKIOTeKCaHa
(cymMapHnsblii BbIxoa poaykToB okucienus 50%, TON = 460).

[1] L.S. Fomenko, M.I. Gongola, L.S. Shul'pina, G.B. Shul'pin, N.S. Ikonnikov, Y.N. Kozlov,
A.L. Gushchin, Inorganica Chim. Acta, 2024, 565, 121990.

[2] O.S. Koshcheeva, N.I. Kuznetsova, D.E. Babushkin, I.S. Fomenko, A.L. Gushchin, Mol.
Catal., 2025, 570, 114658.
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Bausinue paccrosinust Meb-Me/lb HA 3P PeKTUBHOCTD JIOMUHECHEHIIUU
AMMEPHBIX KoOMILIeKCcOB Meau(I) ¢ mpou3BOAHBIMM MAPUMUANH-2-THOJIA

H. A. IllexoBuos,? C. B. Cxsopuosa, ¢’ ®@. K. Bepxos,”¢ E. b. Hukonaenkosa,®
M. U. Paxmanosa,” T. E. Kokuna,” T. C. Cyxux,” M. b. bymyes®
“UHX CO PAH, np. Jlaspenmoesa 3, Hosocubupcx 630090
SHI'Y, yn. Iupozosa 2, Hosocubupck 630090
‘HHUOX CO PAH, np. Jlaspenmwvesa 9, Hosocubupck 630090
shekhovtsov(@niic.nsc.ru

CuHTe3upoBaHbl U MCCIEAOBAHbI B KAUECTBE JIMT'AHJOB JIJISl TIOJIYYEHUS TaJOT€HUIHbBIX
KoMmIuiekcoB Meau(l) Ounukinyeckue Mpou3BOAHbBIE MUPA3OIWINUPUMHUINHA 2-0€H3UITHO-4-
(3,5-mumetmi-1H-mupazon-1-un)nupumuauas - (LH) wu 2-Genswitno-4-(3,5-aumermn-1H-
nupa3zon-1-mn)-6-metrwmupumunH (LMe) [1]. Peakuuu LH u LMe ¢ CuBr u Cul npusenu
00pa3oBaHUIO CEPUU LIEHTPOCUMMETPUYHBIX OusiiepHbIXx KomruiekcoB [Cu:L.Hal:] (L =LH,
LMe, Hal = Br, I, puc. 1). Bo3aMoxxHOCTh BpalieHusi OCH3MITHO-TPYIIBl OTHOCUTEIHHO
MUPA3OIMINUPUMHUINHOBOTO SiApa MpHUBEJIa K BBIACICHHUIO ABYX MOTUMOP(HBIX MOAU(UKaLNit
nouaHoro komiuiekca Meau(l) ¢ LH, kotopslie paznuuatorcs pacctosinueM Cu---Cu Gosee uem
Ha 0,2 A (2.86 A nna dopmsr I 1 2.65 A nna dopmer 11). Beizenenne 3Toro KoMmekca B IByX
Pa3IMYHBIX KPUCTAITMYECKHX (opMax MO3BONMIO HM3YYUTh BIUSHHE PEIKO HCCIETYyEeMOTo
¢akropa — pacctosHus Cu--Cu — Ha MeXaHu3M U KBaHTOBYIO 3((PEKTUBHOCTh
(hOTOTFOMUHECTICHITHH.

O6e moamudukammu KOMIUIEKCa MPOSBISIOT (ocOpecleHINI0 B OpaHKeBOM 00J1acTH,
00yCIIOBJICHHYIO TIEPeHOCOM 3apsima oT Juranga kK raiorenug-anuony (LXCT). CormacHo
KBaHTOBOXMMHUYeCKUM pacueram merogoM TDDFT, ysenuuenue paccrosaust Cu---Cu npuBoguT K
YMEHBILIEHUIO 3HepreTudeckoro 3asopa T1-SO u, cienoBaresbHO, K yBEIMYEHHIO BEPOSATHOCTH
0€3bI3TydaTeIbHOTO Paciaia 3a CYeT AIEKTPOH-(POHOHHOTO B3aUMO/ICHCTBUS. ITO 00BSICHSIET OoJIee
BBICOKHMI1 KBaHTOBBIH BbIX0 (pocopectientmu popmsr 11 kommiekca [Cuz(LH):12] (8%) ¢ MeHbIIIM
paccrosamem Cu--Cu no cpasuenmio ¢ dopmoii I (3%) ¢ Gombmmm paccrosamem Cu--Cu.
VYCTaHOBIEHHBIE KOPPEISILMM  MEXKAY MEXaHW3MaMM JIIOMUHECLEHLIIMM U CTPYKTYpPHBIMH
nepecTpokaMu B JUMEPHBIX KoMmiuiekcax meau(l) mMoryt ObITh MOJIe3HBI Ul HANpPaBICHHOIO
JM3aiiHa KOOPIMHAIIMOHHBIX COSTMHEHUH ¢ BEICOKOH 3 (PEeKTHBHOCTHIO (hOCPOpPECIICHIINH.

CuX Excitation spectrum Emission spectra Excitation spectrum Emission spectra
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Puc. 1. Crpykrypubie ¢dopmynsl mumepHbix  komruiekcoB Meau(l) ¢ LH u  LMe;
CIEKTPHI JIIOMUHECHEeHINH IBYX (popMm xomiuiekca [Cuz(LH):L:]

Hccneoosanue e@vinoaneno 3a cuem epauma Poccutickoeo nayunoco gonoa Ne 25-23-00375,
https://rscf.ru/project/25-23-00375/

[1]S. V. Skvortsova, F. K. Verkhov, E. B. Nikolaenkova, M. I. Rakhmanova, T. E. Kokina, T. S. Sukhikh,
N. A. Shekhovtsov, M. B. Bushuev, Dalton Trans., 2025, 54, 9000-9015.
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CTeHaoBbIE TOKJIAIbI

OcCo0CHHOCTH CTPOCHHUA AMMHAYHO-XJIOPUIAHBIX KOMILIeKcoB poausi(1II)

C.H. Bopo6beBa, 11.A. baiinuna

HHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
vorobyeva(@niic.nsc.ru

AmMmuavHO-xsopuaable KoMruiekebl ponus(Ill) mpeacraristor cobor OONBIION Kiacc
COEIMHEHUI IIMPOKOTO CIEKTpa MPUMEHEHUs. B psae ciydyaeB ux MOTy4YeHUE MPEICTaBISET
co00i1 HeMmpoCTyIO 3a/1auy, HAapPUMEpP, COEAUHEHUSI MOHO- U JUAMMHHOBOTO PsJia MOTYT OBITh
IIOJIy4EHbl B OCHOBHOM Y€pe3 aMMHAYHO-HUTPUTHBIE mpeamecTtBeHHUKUu [l1]. HMHTepec
NpEeJICTaBIsIeT 0030PHBIN aHAINU3 BIUSHUS cocTaBa kKomruiekcoB poausi(Ill) Ha ocobeHHOCTH UX
KPUCTAJIIMYECKOTO CTPOESHHUSL.

B pabore paccMOoTpeHbl OCOOEHHOCTH CTPOEHHUS  CIEIYIOIIMX  KOMIUIEKCOB:
[Rh(NH3)xClex], Tme x = 0 (NH4)3[RhCls]'H20, x = 1 (NH4)2[Rh(NH3)Cls], Ko[Rh(NH3)Cls], x =
2 cis-K[Rh(NH3)>Cl4]'KCl, trans-K[Rh(NH3)2Cls]'H2O u trans-(NH4)[Rh(NH3)2Cl4]-H20, x = 3
fac-[Rh(NH3)3Cl3], x = 4 trans-[Rh(NH3)4Cl2]CI'H20, cis-[Rh(NH3)4CL]Cl, x = 5
[Rh(NH3)5CI]Cl2, x = 6 [Rh(NH3)6]Cls.

[Ipoananu3upoBaHbl IJIUHBI CBS3€H METaUI-JIUTaH]l, WCKaXKEHHE KOOPAMHALKUOHHOTO
MOJIMA/IPA POAUS U BIMSHUE HA HUX YIAKOBOYHBIX (haKTOPOB. Takke H3yuyeHO KPUCTAITMYECKOE
CTPOCHUE JIBOMHBIX KOMIUJIEKCHBIX COJICH, COAEpKAIIUX aMMHUAYHO-XJIOPUIHBIE KOMILIEKCHI
Rh(IIT)  cnemyrommx  coctaBoB: x = 4 trans-[Rh(NH3)4Ch][AuCl4], trans-
[Rh(NH3)4Cl2](ReO4)2H20, (NH4)15[Rh(NH3)2Cls]3[RhClg]4, (x=5) [Rh(NH3)sCl1][Pd(NO2)4],
[Rh(NH3)sCI][Pt(NO2)4].

Paboma noceswaemcs namsamu 0.x.1., npogh. bensiesa A.B., snecuieeo 3Hauumenvuvlil 6K1A0 6
noJyuenue U UCCi1e008anue OaHHO20 KIACca KOMNIEKCHbIX COeOUHEHUII.

[1] U.A. baitnuna, A.B. benser, 1.B. Koponskos, A.1. Cmonennes, C.H. Bopo6reBa, XXypH.
Crpykr. Xum., 2019, 60, 1543.
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CHHTE3 KOMILIEKCOB PYTeHHs ¢ TPUC(0eH3MMMIIa30.1-2-UJIMEeTHI)aMHHOM

L JIL lankun?, I'. A. Koctun®
“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
galkin@niic.nsc.ru

N3BecTHO, YTO KOMIUIEKCHI PYTCHHS C ITOJIMJICHTATHBIMU OPTaHWMYECKUMHU JIMTaHIaMH
007amaT HMEeKTpo- U (HOTOXMMHUYECKHMMH CBOMCTBaMU. Hampumep, XOpomio H3BECTHBIN
[Ru(bpy);]*" ob6nanaer oguum o6patumeiM nepexogom Ru™>*2 okono Eiz = 1,3 B. Ilpu s1oMm,
npu GOTOBO30YKIEHUM MOTEHIMAIBI MEPEXOAA 3HAYMTENLHO M3MEHSIOTCS: mepexon Ru'?*2
u3mensercs ¢ 1,3 B na -0,8 B, a nepexoq Ru*?*! ¢ -1,3 B na 0,8 B [1]. I[IpoBeneHO MHOKECTBO
UCCIICIOBAaHU  PYTEHHUEBBIX KOMIUIEKCOB C OWM- ¥  TPUACHTATHBIMH  JIUTaHIAMHU.
Tpuc(6en3nmmnazon-2-mwiMeruin)aMuH (ntb) — yeTbIpeXI€HTATHBIIN JTUTaH ], 0EH3UMU1a30JIbHbBIE
(hparMeHThl KOTOPOT'O0 MOTYT CTa0MIIM3MPOBATh BHICOKHME CTeNeHU okucieHus pyreHus [2]. C
9TUM JIMTAaHJAOM H3BECTHO TOJIBKO JIBa PYTCHHEBBIX KOMILUIEKCA, IMO3TOMY B JaHHOW padoTe
UCCIIEYIOTCSI MOAXOABI K CHHTE3y KomIuiekcoB Ru ¢ ntb, a Takke BO3MOXHOCTH HUX
MOIU(DHUKAIIH JPYTHMH JTUTaHIaMH.

U3 [Ru(DMSO0)4Cl>] 6bu1m cunTe3upoBanbl coequuenns [Ru(ntb)XY]?*3, B koropeix X,Y
= DMSO, CH3CN, H>O, C,HsOH, Cl. Kommiekchl 0buin oxapakrepusoBansl 'H SIMP, K-,
Macc-criekrpockonueid, [IBA, PCA, DA, 6but npoBeaeH DFT ananus.

[To manubiM ESI-MS peakmnus [Ru(ntb)Cl2]Cl ¢ GunupuanHOM MPUBOAKUT K 0Opa30BAHUIO
KoMIuTekcoB coctaBa [Ru(ntb)(bpy)]™, omHako BeIICTUTH UX B BUJIE HHIMBHIYAILHON (a3bl HE
yaaercs. AHajorudHas curyanus Haomoaercs st cuctemsl [Ru(DMSO)4Clz] + ntb. ITpu 3Tom
U3 BTOpPOW cHCTeMbl ynaercss BbiAenuTh kpuctamisl [Ru(ntb)(DMSO)CIICI  (puc. 1) wu
ommyosimkoBanHOTO B [2] [Ru(ntb)CLoCl]. Tlpu ymanenun Cl- B peakmmu ¢ AgNO3 oOpasyercs
pacTBop, B KOTOpoM 10 aaHHbIM ESI-MS cymiectByer cmech KomiuiekcoB [Ru(ntb)XY]*.
JloGaBieHre K 3TOMY pacTBOPY BOJBI WM JHATHUIOBOTO 3(Hpa TPHUBOIUT K BBINAICHUIO
KOMILJIEKCOB [Ru(ntb)(C2HsOH)(H20)](NO3)2 u [Ru(ntb)(DMSO)(CH3CN)](NO3)2
COOTBETCTBEHHO (puc. 1), coctaB KOTOpBIX moATBepkAcH DA. [Tocie qo0aBiIcHHS K MATOYHOMY
pacTBOpy XJIOPHOW KHUCIOTHl TMPOMCXOIUT 0Opa3oBaHUE JBYX BHJOB KpPUCTAIJIOB:
[Ru(ntb)(DMSO)(CH3CN)](ClO4)3 u [Ru(ntb*)(CH3CN)3](ClO4)2. Bo Bropom kommiekce ntb® -
9TO OKHUCJCHHBIH JHraHa ¢ YyAaJeHUeM OJHOro OeH3MMMIIA30JIbHOTO (parMeHTa u ¢
KapOOHWJIBHBIMU TPYIIIAMH B KAY€CTBE MOCTHKOB MEXTy OCH3MMHU1a301aMH H AMHHOTPYTIIIOH.
C mnoMOIIBI0 IUKIMYECKOW BOJIBTAMIIEPOMETPUH OBLJIO YCTAaHOBIEHO, YTO KOMILIEKC
[Ru(ntb)(DMSO)(CH3CN)](NO3); uMeeT oauWH OOpaTHMBIA NEPeXoa, COOTBETCTBYIOLIHMA
nepexoxy Ru™*2 Ei» = 0,99 B.

[Ru(atb)(DMSO)(CH,CN)|(CIO,); [Ru(ntb )(CH,CN);1(CIO,), [Ru(atb)(DMSO)CIICI

Puc. 1. CTpyKTypBI KOMILIEKCOB

[1] C. K. Prier, D. A. Rankic, D. W. C. MacMillan, Chem. Rev., 2013. 113(7), 5322
[2] M. Murali, R. Mayilmurugan, M. Palaniandavar, Eur. J. Inorg. Chem., 2009. 3238
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Koopannauuonnsie coequnenus nasiaaus (II) ¢c npousBoausiMu anenag-
TEHXHHOHA: CHHTE3, CTPOEHHEe U CBOMCTBA

I'ykoBa A.K.*° Kommsaruna B.1.2, Uexos E.B.25, bakaes 11.B.2, YianTukos A.A 2,
MIanomuukos H.0.%%, Pomames H.®.2, 'ymun A.JL.2
‘UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090

SHI'Y, yn. ITupozosa 2, Hoéocubupck 630090
a.gukoval @g.nsu.ru

HmunoanenadTeHbl — MIUPOKO U3BECTHBIA KIIACC PEIOKC-AaKTUBHBIX aKLUENTOPHBIX JIUIaH-
JI0B, KOTOpBIE CIIOCOOHBI 00paTUMO MPUHUMATH M OTJABaTh JO YETHIPEX AIIEKTPOHOB. VX Omm-
KaMIIMMK aHAJIOTaMHU SIBJISIFOTCS THAPa3HHOAleHA(TEeHOHBI, TAKXKe SBIISIOIINECS PEIOKC-aKTHB-
HBIMU JHUTaHaaMu. KITFoueBbIM OTIIMYMEM THUAPA3WHOANECHAPTCHOHOB SIBIISICTCS HAJMYHE KHC-
noro NH-nipoToHa, KOTOPBI SJIMMUHUPYETCS IPU KOOPIMHALIMU K METAIIOLEHTPY, 00pa3ys pe-
30HaHCHO-CTA0MIM3NPOBAHHBIN aHHOH [1,2].

B nanHo#t paboTe CMHTE3UPOBAaHO TPH MPOU3BOIHBIX alleHa()TEHXWHOHA U MATh KOMIUIEKCOB
namaaus (11) va ux ocuose. [Iponurang 4-OH-Ph-bian 6b11 ostydeH npu B3auMoJ1eHCTBUY alle-
HaTEHXMHOHA U 4-TUAPOKCHAHWIMHA B 3TaHOJE ¢ 100aBJICHUEM YKCYCHOM KHMCIOThI. AHajo-
THYHBIM CIIOCOOOM, TIPH B3aMMOJICHCTBHH alleHAQTEHXHMHOHA U 5S-aMUHON30(TaICBOW KHCIOTHI
win e€ MeTuiioBoro 3¢upa Obutn nosryueHs! aurangsl 3,5-COOH-Ph-mian u 3,5-COOMe-Ph-
mian, coorBeTcTBeHHO. Jlanee komiuiekc [Pd(4-OH-Ph-bian)Clz] Obu1 nomyyeH npu B3auMoiei-
ctBuu 4-OH-bian u [Pd(PhCN),ClL:] B aunerone. Kommiekc [Pd(3,5-COOMe-Ph-bian)Cly] 6b11
MOJIy4YeH TPH B3auMoAeHCcTBUHU SKkBUBaNIEHTHBIX KommuecTB [PA(PhCN).Cl:] u 3,5-COOMe-Ph-
mian B JIM®A npu HarpeBaHuu; B X0O€ PEeaKIK MPOU30IILIa MeperpyniupoBKa Juranaa 3,5-
COOMe-Ph-mian no 3,5-COOMe-Ph-bian. Kommekcrsl ¢ obmeit popmyinoit [Pd(2-R-CsHy-
mhan),] (rne R = H, CH3) 6b11u nonyuenst B3aumoaericteueM [Pd(PhCN),Clz] u R-Ph-mhan B
COOTHOIIIEHUH 1:2 B MPUCYTCTBUH M30BITKA ATHIIATa HATPHUS B XJIOpHCTOM MeTmiIeHe. Komrieke
[Pd(phen)(Ph-mhan)]SO3CF3 6s11 nonyuen B xoae peakuuu [Pd(phen)Cl:] ¢ nByms sxBUBaseH-
tamu AgSO3CF3, mocnenyromum otaenenueM ocaaka AgCl u cmemenneM puibTpaTa ¢ SKBUBa-
JeHTHBIM KonyecTBOM Ph-mhan [3]. MonekynsipHoe cTpoeHue NOTy4eHHBIX COeMHEHUH oIpe-
JIEJICHO C TIOMOIIBIO PEHTTEHOCTPYKTYPHOTO aHaJH3a. DIEKTPOXUMHUIECKHUE CBOWCTBA HCCIIE0-
BaHbI C MOMOIIBIO LIUKIMYECKOH BOJIbTAMIIEPOMETPHUH.

Puc. 1. Kommnekce [Pd(phen)(Ph-mhan)]SO;CF;

[1] Bakaev I.V., Romashev N.F., Komlyagina V.I., Samsonenko D.G., Gushchin A.L., New J.
Chem., 2023, 47, 18825-18834.

[2] Bakaev I.V., Komlyagina V.I., Ulantikov A.A., Romashev N.F., Gushchin A.L., New J.
Chem., 2024, 48, 18456-18464.

[3] I'yxoBa A.K., Komusiruna B.U., bakaes 1.B., Uexos E.B., ®omenko A.C., Pomames H.®.,
I'ymun AJL, 2Kypu. Cmpyxkmyp. Xumuu, 2025, 66, 4, 143821.
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CuHTe3 M XapaKTepu3alnus MeTaJI-OPraHuyeCcKuX KOOPANHAIMOHHBIX
MOJIUMEPOB HA OCHOBE 4,6-1u(TpUa30.1-1-u1)0eH30KCaAANA30J1a

A.A. T'ynenko,*® B.B. I1aBnosa?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
a.gulenko@g.nsu.ru

Mertann-opranndeckue koopauHaruonHeie noiaumepbl (MOKII) — kmacc rubpuaHbIX
MaTepuaioB, COCTOAILIMX W3 HMOHOB WJIM KIJIACTEPOB METAJUIOB M OPraHMYECKUX JIMTAHJOB,
CBSI3aHHBIX TOCPEJICTBOM KOOPIMHAIMOHHBIX CBSI3€M B MOJMMEPHBIE CTPYKTYPHI PaziIuyHOU
pasmepnoctu (1D, 2D, 3D). MOKII o6nanaioT mOpUCTOCTHIO, XUMUYECKON U TEPMUUYECKON
CTaOWJIBHOCTBIO, ¥ MOTYT HCIIOJIb30BAThCS [JISI XPAaHECHUSI W Pa3/ACIICHUs] Ta30B, TapreTHOU
JOCTaBKM JIEKAPCTBEHHBIX CPEACTB, KaTajau3a, JIIOMUHECLEHTHOTO JETEeKTUPOBAaHUS U
OMOBH3YaJIN3aIMH, a TAKXKE B KAUYeCTBE MarHUTHBIX MaTEpPHAJIOB.

B kauecTBe OpraHM4yeckoro JWraHga B JaHHOW pabOTe WCHONIB30BajJM HOBOE
npou3BogHOe OeH3okcaauazona — 4,6-mu(tpuason-1-un)-2,1,3-6enzokcaaunazon (4,6-trobod),
MOJIyYCHHBIN 0 peakluy, MOKa3aHHOW Ha cxeMe 1. DTo coeauHeHne ObLTO TOTYUYEHO BIIEPBHIE
U UCCIEIOBAHUE €r0 KOOPAMHALMOHHBIX CBOWCTB SBIIAETCS AaKTyallbHOW 3ajadyedl C
(yHIaMEHTATBHON TOYKH 3PCHHSL.

Ha ocnoBe nmomyuennoro smranga 4,6-trobod Osuti mosmydenst 3 HoBeix MOKII Co(I1)
Cd(II) coctaBa {[Co(4,6-trobod)Hbtc]*H,O*DMF}n (1), [Co2(4,6-trabod)z(1,4-bdc);*2DMF]n
(2) m {[Cd(4,6-trobod)(tdc) HoO]*H,O*DMF}n (3). CTpyKTypbl COEIMHEHHH OBLIH
MOATBEP)KIEHBI C TIOMOIIBIO PEHTTEHOCTPYKTYpHOTO aHanu3a. Ilomyuennsie MOKII Obutm
OXapaKTepU30BaHbl HAOOPOM (PU3UKO-XUMUYECKUX METOJIOB aHAIIM3a.
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MeTa/1-oprannyeckne KOOpAMHAIMOHHBIE MOJIMMePbI HA OcHOBeE 4,8-
AuCyJab(}o-2,6-HaPTAITUHAUKAPOOHOBOM KUCIOTHI

JLA. XKykos, A.A. JIvicoa, /I.H. JIp101eB

HUHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
zhukov(@niic.nsc.ru

Mertai-opranudeckue koopauHannonusie noaumepsl (MOKII) — u3BecTHBIN Kiacce
(yHKIMOHANBHBIX MaTepHuanoB. 3a nocieanue 20 yeT oHU ObUIM ONpPOOOBaHBI B MHOXKECTBO
npwiokeHud [1]. Kak uvactheiii ciaywail, natepecisl MOKII ¢ nurangamu, conepskaliumu
pa3HbIle KOOpAMHUPYOIHUECs QYHKIMOHAIBHbIE TPYIIIbI, K puMepy cynbdonatusie (-SOzH) u
kapookcunatusie (-COOH).

Hamm nccnenoBanus Obuid HanpasiieHbl HAa TOUCK HOBBIX cTpykTyp MOKII ¢ nurangom
4,8-mucynbdo-2,6-HadranuaaukapooHoBoit kuciaotor (Hadsndc). beur momydeH psing HOBBIX
MOKII, umerommx pa3HOOOpa3HOE CTPOCHHE, B TOM YHCIE C IEMOYCYHOH, CIOUCTOH U
KapkacHoil mnpupogoi [2]. Kpucrammuueckue CTPyKTYpbl OBLIM YCTAaHOBJIEHBI METOAOM
pentreHocTpykrypHoro ananuza (PCA), a ux xumuueckas u (as3oBas yucToTa OBUIM
MOATBEPKICHB HAOOPOM (PU3UKO-XMUMUYECKUX METOJIOB, B TOM YHCJIE PEHTreHO(])a30BbBIM,
JIEMEHTHBIM, TEPMOTPAaBUMETPUYECKUM aHAIM3aMHy, a Takxke MK-crekrpockonuei.

[losnyueHHble cOeIUMHEHUS JEMOHCTPUPYIOT pPa3sHOOOpaszue crnoco0O0B KOOpPAUHAIMU
muranna  Hsidsnde, 9rto mnpuBomuT K  OonbIIoMy  pa3sHOOOpa3wio  0Opa30BaBIIUXCS
KOOPAMHALIMOHHBIX TOJIHUMEPOB.
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MeTamI-opraaneCKne KOOPANMHAIHOHHBIC IMMOJIUMEPHBI HA OCHOBE
HOA03aMCIIICHHOI'0O MMHU/JA30J/JIbHOI0 JIMTraHaa
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Ianorennas cBs3b (I'C) — 3T0 0cOOBII THUIT HEKOBAJIGHTHOM CBS3H, B KOTOPOM YYaCTBYIOT
AMEeKTpOoUIbHBIE aTOMBI ranoreHoB [1]. JlaHHBIN TUIT B3aUMOJEHCTBUS IPUBIIEKAET OOJBIION
HMHTEPEC B COBPEMEHHOM CyNpaMoJIEKyJIIPHON XUMUU HAPSTY C IPYTUMU «HETPATULIMOHHBIMUY
HEKOBAJICHTHBIMU CBSI3IMH, TAKUMHU KaK XaJIbKOTE€HHBIC, THUKTOTCHHBIC W TETPEIIHbIE CBS3H.
['maBHOI 0COOEHHOCTHIO rAJIOTEHHOM CBSI3U SIBIISIETCA €€ CIOCOOHOCTh OKa3bIBaTh 3HAUUTEIBHOE
BIMSHUE Ha CTPYKTYpy M CBOMICTBAa MOJIEKYJ, YTO JEJIAET €€ IO0JE3HBIM HHCTPYMEHTOM B
CO3JJaHUU HOBBIX MAaTE€pPUAJIOB U COCUHEHUN C YHUKAIbHBIMHU XapaKTEPUCTUKAMMU.

lanmorennas cBsizb 0Opa3yeTcst 3a CYET B3aUMOJICHCTBHUSL DIIEKTPOHOAKLEITOPHOTO
LEHTpa, pAaCIOJIOKEHHOTO Ha AaTOME TrajoreHa, C 3JIEKTPOHOHACHIIIEHHBIM JOHOPHBIM
(hparMeHTOM, KOTOPBIM MOXET OBITh IPYrOi aTOM TaJoreHa, aToM KHCIOpO/a, a30Ta, Cephbl WIH
JTa)Ke T-CUCTEMa apOMaTHUYECKUX COCTUHEHUM.

Cy1miecTByeT MHOXECTBO TMPUMEPOB, AeMOHCTpupyrommx, 4yto ['C Moxer ObITh
UCIIOJIb30BaHA B KAYeCTBE MHCTPYMEHTA Ul “TOHKOW HACTPOWKH OINpPEAENICHHBIX IOJIE3HBIX
CBOMCTB [2,3].

B nannoit pabGore Hamu OB CHHTE3MpPOBaH pPSA  METaNIOOPTaHUYECKUX
KoopanHanuoHHbIX nonuMepos (MOKII) Ha ocHOBe Ho/13aMeIIeHHOTO UMUAa30JIbHOTO JIUTaHAa
—  1,4-6uc(4,5-muitono-1H-umunazon-1-un)0yrana  (bimbly). beum  momydensl u
oxapakTtepusoBanbl crneayomue Komiuiekcebl: [Co(bimbls)Clz2] (1), [Cuz(bimbls)l2] (2),
[Cu(bimbl4)Br] (3).

B pabGore ObUIO MPOJEMOHCTPUPOBAHO, YTO  HMOJ3aMEIICHHbIE  HMHUAA30JIbI
JIEHCTBUTEIEHO SIBJISIFOTCSA MEePCIEKTUBHBIMHU JUTaHIaMH TUTSt MOCTPOEHUS
METaJUIOOPTaHUYECKUX KOOPIMHAIMOHHBIX MOJMUMEPOB. JlambHEWIne HCCIeIOBaHUS B ITOM
o0JjacTu MOTYT MPUBECTU K CO3JaHUIO0 HOBBIX (DYHKIIMOHAJIbHBIX MaTEpHUaJOB C CBOMCTBaMH,
BOCTPEOOBAHHBIX B PA3IMYHBIX 00JIACTAX XUMUHU.

Cnucok Jmreparypbl

1. Desiraju G.R. et al. Definition of the halogen bond (IUPAC Recommendations 2013) // Pure
Appl. Chem. 2013. Vol. 85, Ne 8. P. 1711-1713.

2. Tepper R., Schubert U.S. Halogen Bonding in Solution: Anion Recognition, Templated Self-
Assembly, and Organocatalysis // Angew. Chemie Int. Ed. 2018. Vol. 57, Ne 21. P. 6004-6016.

3. Jaini A.K.A. et al. Halogen Bonding Interactions for Aromatic and Nonaromatic Explosive
Detection: research-article / ACS Sensors. American Chemical Society, 2019. Vol. 4, Ne 2. P.
389-397.
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HccnenoBanue BO3MOKHOCTE MeTO/Ia MATHUTHOM CHJIOBO MUKPOCKOIIMHU B
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[1nénkn Ha OCHOBE CTAOMIIBHBIX AUCHIEPCHUI KENe30COAEePIKALMX HAHOYACTHUIL SIBJIIOTCS
HNEpCHEKTUBHBIM ~ MaTepUaJOM Ul Pa3BUTUA LU(POBBIX TEXHOJOIMH U  YCTPOWCTB
MHUKPO3JIEKTPOHUKH. BBIOOp OpraHo30iis B KauecTBe «IpeKypcopa» Oyayllero MmoKpbITUs JaéT
PSA IPEUMYILECTB IIPH €T0 MOJyYEHUU: I1I03BOJISIET KOHTPOJIUPOBATH JUCIIEPCHOCTh HAHOYACTHIL,
a TaKxke o0ecreyrnBaeT MOHOTOHHYIO KHHETHKY X COPOLIMU HA MOBEPXHOCTH NOUIOKKH. Tem He
MEHEE, OCAKICHUE HAHOUYACTUL] U3 OPraHO30J1s HEU30€KHO MPUBOIUT K MOIYUEHHIO MJIEHKHU C
BBICOKMM  cojepkanueM [IAB, Monekyibl KOTOpOro NpensTCTBYIOT — KOPPEKTHOMY
JNETEKTUPOBAHUIO JKEJIE30COAEPKAIIMX HAHOYACTUI[ B COOTBETCTBYIOIIMX MOKPBITUSAX C
IIOMOIIBIO KJIACCUYECKUX AHAIUTUYECKUX METOAOB HCCIIEAOBaHUS (IHEProJucCIepCUOHHOIO
ananuza, POOC u 1.1.).

B pamkax naHHOM pa0®oThl MpeasokeHa ajlbTepHATUBHAs OECKOHTAKTHAs METO/AMKA
IIOJIyKOJIMYECTBEHHOTO JETEKTUPOBAHUS JKEJIE30COAEPKAILMX HAHOYACTHUI] B OPraHO30JIbHBIX
IJIEHKAX METOJOM MAarHUTHO-CUJIOBOM MHKPOCKOIIMM, KOTOPBIM paHee IIPAKTUYECKH He
UCTIONIb30BAJICA ISl XapaKTepHU3aluu MOAOOHBIX MOKPHITHH. B KauecTBe MOJENBHBIX CHCTEM
metonoM «Doctor Blade» Op1a mosmydena ceprsi KOMIO3UTHBIX TUIEHOK Ha OCHOBE YCTOWYHBOTO
MUKPO3MYJIbCUOHHOTO KOHLeHTpaTta HaHouyacTul] FeO(OH), cTraOuian3upoBaHHBIX aHUOHHBIM
[TAB (AOT). 3nauenue comoOUIN3aMOHHON €eMKOCcTH BappupoBain oT 1 mo 10 006.%.
OKCIIEpUMEHTAIIBHO IOKa3aHO, 4TO pPa3paboTaHHAs METOJMKa I03BOJISIET OOHAPYXHUTh Kak
menkue (0T 14 Hm), Tak 1 KpynHble (0T 10 MKM) MarHUTHbIE JOMEHBI B KOMITO3UTAX C Pa3IMYHON
IIEPOXOBAaTON IMOBEPXHOCTHIO (0 4445 HM), a TakkKe OINpeNeUTh UX MECTOHAXOXJIECHUE B
paauyce 110 50 MKM.
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Spinner: 3¢ ¢ekTHBHASA IPOrpaMma AJisi MOJACJIMPOBAHNUS TeMIIEPATYPHOM
3aBHCHMMOCTH MATHUTHOM BOCIIPUMMYHBOCTH

E. M. Kagunenko, H. I1. I'punan

Hucmumym xumuueckoui kunemuxu u eopenus CO PAH umenu B. B. Boegoockozo
evgeny.kadilenko@kinetics.nsc.ru

[lorck HOBBIX MarHMTOAKTHUBHBIX MAaTEPHAIIOB OCTAETCA AaKTyaJbHOW 3aJadeld Ha
OPOTSKEHUHU AecaTuieTnil. Takue coeTuHeHUs ePCIeKTUBHBI 715l IPUMEHEHHSI B CHMHTPOHUKE
W CHUCTEMaxX XpaHeHus HH(]OpMalMH C BBICOKOW TUIOTHOCTHIO 3ammcu. OcoOblil MHTEpec
MPEACTABISIIOT MeTaJmlopranndeckue kapkacHole coenuHenus (MOKC) Omaromaps ux
CTPYKTYpPHOMY pPa3HOOOpPa3Wi0 U TOTEHIUATbHOW MHOTO(QYHKIIMOHATHHOCTH, BKIIOYAs
HacTpanBaeMble MarHUTHbIE CBOKCTBA [1].

B packpbiTun 3TOro moTeHUMaNa KIOUYEBYIO pOJIb UTPAlOT METO/Abl BBIYMCIUTEIBbHON
XUMHH, IO3BOJISIIOIINE YCTaHABIMBATh CBS3M 'CTPYKTYpa-CBOMCTBO" M HAIpPAaBIATH CUHTES.
BaxHoll XapakTEepUCTHUKON 53THX COEIMHEHHM SBJISIETCS TeMIepaTypHas 3aBUCUMOCTh
marautHoil BocnpuumunBoctu y(T). MopenupoBanue y(T) uyacTto mpoBOIUTCS B pamKax
MOAXO0/Ja CIUH-TaMWIbTOHUAHA. JTOT MOAXOJ OINUCHIBAET SHEPIHUI0 MAarHUTHBIX YPOBHEH
CcUCTEeMBbl Kak (QyHKIu0 S()PEKTUBHBIX CHOUHOB, TPUIHUCAHHBIX MArHUTHBIM IIEHTpaM.
[Tockonbky [ MEPUOAMYECKHX CHUCTEM aHAIMTUYECKOE pelieHHe OOBIYHO OTCYTCTBYET,
pacyeThl MPOBOASTCS ISl KJIACTEPOB — (PparMEeHTOB CTPYKTYPHI KOHEUHOTO pazMepa [2].

CymectBytonme mnporpamMMubie mnaketol (Takue kak MAGPACK [3] u PHI [4])
aZieKBaTHBI 1 MoenupoBanus ogHoMmepHbIx MOKC. Onnako it 1ByMepHBIX (M TeM Oosiee
TPEXMEPHBIX) CHUCTEM OHM CTaJKUBAIOTCA C (yHIAMEHTAIbHBIM OTPAaHUYCHHEM: pazMep
KJlacTepa, HEOOXOMUMBIA JUIsi KOPPEKTHOTO OMHCAHUST MArHUTHOTO TIOBEJEHHUSA, pPacTeT
KBa[paTUYHO (WM KyOMYECKH) C YBEIMYEHHEM pa3Mepa CHUCTeMbl, 4YTO, B CHIY
SKCTIOHCHIIMAJIBHON CIIOKHOCTH 3aJ1a4¥, MPUBOIUT K CYIIECTBEHHOMY POCTY BBIYHUCIUTEIBHBIX
3arpat. DdexruBHoe Moaenupoanue AByMepHbIXx MOKC TpeOyeT HOBBIX BBIYUCIUTEIBHBIX
MOJIXOJI0B U CHEIUAIU3UPOBAHHOTO TPOrPAMMHOI0 00ECIICUEHHS.

Jly1s mpeo1oNieHust STOr0 OTpaHUYESHHS] HAaMU pa3paboTaH MPOrpaMMHBIN MakeT Spinner.
Ero xmtoueBbIMH OCOOCHHOCTSIMU SIBISIOTCA (()EKTUBHBIE ONTUMU3AIMHN, OTCYTCTBYIOIINE B
pacrnpocTpaHeHHbIX TakeTaxX. [[oCKoNbKy OyTBHIIOYHBIM TOPJBIIIKOM BBIUYUCICHUN SIBISIFOTCS
OTIepalMK C MAaTPUIIAMH CITUMH-TAMIJIBTOHHAHA (MIOMCK COOCTBEHHBIX 3HAYECHUN U YMHOXKEHUE),
TJIABHBI HMCTOYHHK YCKOpPEHHS B Spinner — MpeaBapuTelibHAs OJIOYHAS UAroHATH3aIs
raMuJIbTOHHAHA, B TOM YHCJIE C UCIIOJIb30BAHUEM CUMMETPHH (Teopuu Tpymm). JlomomHuTenbHOe
YCKOPEHHUE JIOCTUTaeTCsl 3a CYET HCIOJIb30BAHMS PA3PEKEHHBIX MATPULl M NapajlIeibHBIX
BBIYHCIICHHH [5].

Spinner AEeMOHCTpPUPYET YCKOpPEHHE BBIYHCICHUI Ha HECKOJIBKO TOPSAKOB IO
cpaBHeHu1o ¢ nakerom PHI [4] npu coxpaHeHHH TOUHOCTU. DTO MO3BOJISET MPOBOJUTH PACUETHI
JUISL KJTACTEPOB 3HAYUTENHLHO OOJBIIEro pa3Mepa MpH TeX K€ BBIUUCIUTEIBHBIX pecypcax, 4To
SIBJISIETCS] KPUTUYECKU BaYKHBIM IIarOM Ha MYTHU K KOPPEKTHOMY OIMMCAHUIO MAarHUTHBIX CBOMCTB
nBymepHbix MOKC.

Paboma evinonnena npu ¢punarncosoii noodepaicke PH® (npoexm 22-13-00077-11).

[1] E. Coronado, Nature Reviews Materials, 2020, 5(2), 87-104.

[2] O. Kahn, 2021, Molecular magnetism. Courier Dover Publications.

[3]17J. J. Borras-Almenar et al, Journal of Computational Chemistry, 2001, 22(9), 985-991.
[4] N.F. Chilton et al. Journal of Computational Chemistry, 2013, 34(13), 1164-1175.

[5] Spinner: Magnetochemical software package, https://github.com/ruthenium96/spinner.
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CuHTe3 M HCC/IeI0OBAHNE MATHUTHBIX U JIIOMUHECHEHTHBIX CBOMCTB
MOJIERYJSIPHBIX KoMILIekcoB mpanc-|[MX4(OPPh3):] (X = Cl, Br, I; M = Ti,
Zr, Hf, W)

H.P. Kpynenko,*? IT1.A. Ilonrapak®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
n.krupenko@g.nsu.ru

Kommnekcer [MX4(OPPhs),] (X=ramoreH) u3BeCTHBI IJii HEKOTOPBIX p-3JIE€MEHTOB,
METAJJIOB 4-7 TPyNI, a TakKkKe Ui aKTHHOWJOB, YTO TOKAa3bIBaeT OOJIBIIYIO BapHUATUBHOCTH
aToMa B JIAHHOM JIMT@HJHOM OKPY>KCHHH. B 3THX COeIMHEHUSIX IEHTpPalbHbI aToM MeTajljia
MMEET CTETICHb OKUCIICHUS +4, 4TO TO3BOJISET €My HaXOJUTHCS B SJIEKTPOHHOW KOH(MUTYpAITUH
ot d° 10 d®, TeM caMbIM IIPEICTaBIsAS MHTEPEC I M3yYEeHHs MX MarHUTHBIX CBOMCTB [1].

Jnst monyuenus coequHeHuit [MX4(OPPh3)2] 00b1MHO HCTIONB3YETCS PACTBOPHBIN METO/T
CUHTE3a, B Pa3HbIX CIyyasX MOJY4YeHBl yuc- U mpanc-u3oMepbl. B nannoit pabore mpanc-
uzomepbl komiuiekcoB [MI4(OPPhs),] (M = Ti [2], Zr, Hf) u [WX4(OPPhs),] (X = Cl, Br)
CUHTE3UPOBaHbl PACIUIaBHBIM MeTOA0M. [IpennoskeHbl ONTHManbHBIE METOIBI aAMIYJIBLHOTO
CHHTE3a U3 raJOreHUI0B, OKCOTraJIOr€HU 0B U OKCU0B MeTaioB, PPhs u OPPhs, no3Bostonue
KOHTPOJIMPOBATH pa3Mep KPUCTALIOB IEIeBOM ()a3bl M TMOJydYaTh KOMIUIEKCHI C BBICOKHMH
BBIXO/IaMH.

Kommnekcosl mpanc-| WX4(OPPhz)2] (X = Cl, Br) sBustorcs mapamarsetTukamu Ban
®nexka. s mpanc-[MIs(OPPh3):] (M = Zr, Hf) Obun 3aMeueHbl TJIOMUHECIICHTHBIC CBOMCTBA,
spko BeIpaxkeHHble 1 mparnc-[HfI4(OPPhs)2] ¢ Bo3pacTaromieii HHTEHCUBHOCTBIO HM3JTyYCHUS
npu oxJaxaeHuu oopasua. C ucnonap3oBaHueM nporpammuoro nakera Quantum Espresso 011
OLICHECHBI DJHTANBIIMM PEaKIMi TOMyYeHUs TaKUX COCAMHEHUH, TpU HSTOM HaOII0/anIach
KOPpEJSAIUsS MEXKAY PAaCCUYNTAHHBIMHU 3HAYEHUSMU SHTANBIIMUA U PE3YJIBTaTOM JKCIIEPUMEHTA,
YTO TMO3BOJISET MPOTHO3UPOBATH MCXOJ] PEAKIUU TMOJYYCHHUS aHAJOTUYHBIX KOMILIEKCHBIX
COCIMHEHU.
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Kpucraminyeckasi CTpyKTypa M OM0JI0rHYEeCKHE CBOHCTBA KOMILIEKCHBIX
coseit Hukeasi(II) u meau(Il) ¢ ummuaa30710M U AHMOHAMH 0APOUTYPOBBIX
KHCJIOT

A.11. Jlakee,*? T. C. Cyxux®

"HUUDuPM um. E. J[. I'onvobepea, Tomckuii HUML] PAH, np. Jlenuna 3, Tomck 634028
SHU TI'Y, np. Jlenuna 36, Tomck 634050
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B nacrosmee Bpems 6apoutypoBas (bK, H:BA) u 2-tuobapouryposas (TBK, H;TBA)
KHUCJIOTHl HAXOIAT IIMPOKOE MPUMEHEHHE B Ju3allHe pa3JIMYHBIX CYMPaMOJICKYJISIPHBIX
apXUTEKTYP, YTO 00YCIIOBIEHO BO3MOKHOCTBIO UX CYIECTBOBAHMS B BHJIE Psia MOJIUMOP(HHBIX
MoauduKanuii, TayTOMEpPHBIX M HMOHHBIX (OpM, a Takke CKIOHHOCTBIO K peanu3aiuu
pa3HOOOPa3HBIX HEKOBAJICHTHBIX B3auMojelicTBuid [1, 2]. BaxkHast poib Mpu 3TOM OTBOIUTCS
BostopoHBIM CBsizaM (BC), KoTopbie 3adacTyro OOBEIUHSIIOT OTHAEIbHBIE OapOUTypaTHBIE
(parMeHThl B XapaKTEpHbIE AJIl HUX LIETIH WM JIEHTHI (pHc. 1), Kak, HanpuMep, B cllydyae paHee
nosydeHHbIx Hamu cojieidt (T)BK ¢ umumazonom (M, Im) [1]. B pamkax mnpomomkeHus
UCCIIEIOBAHUM 10 JaHHOMY TEMaTH4YeCKOMYy OJOKy ObLT OCYIIECTBIEH CHHTE3 psia
komruiekcHbIX coneid Hukemns(Il) u mequ(Il) obmero cocraBa [M(H20)m(Im),]J(H(T)BA): - pH20
m=0,1,2;n=4, 6;p=2,3,4) [2]. [TonoGHBIE coeMHEHNS PEACTABISIN HHTEPEC C TOUKH
3peHus M3Y4YCHHsS KaK WX HAJMOJEKYJSPHOW CTPYKTYphl, TaK M OHOJOTHYECKHX CBOKCTB.
[IpenBapuTenbHO TPOBEACHHBIA JUTEPATYpHBIA 0030p TMOKa3al, 4YTO W3BECTHBIE Ha
CETOAHSIIHUN JIEHb KOMILJIEKCHBIE COJIM, OJIM3KUE M0 COCTAaBY K BBIIIEHA3BAaHHBIM, COJIEpPXKAT
IJIaBHBIM 00pa3oM modekybl 1,10-henanTponrna unm OUnupuANHA, KOTOPbIEe HE YYacTBYIOT B
dbopmupoBannu BC B otimume ot M.

Puc. 1. Cxemarumyeckoe wuzoOpakeHue aHuoHOB HBA™, cBsi3aHHBIX Apyr ¢ JpyroM B
OECKOHEUYHBIE JICHTHI IOCPEICTBOM BOJOPOIHBIX cBsizeid N—H:--O.

JlefiCTBUTENBHO, COIIACHO PEHTTEHOCTPYKTYPHOMY aHAIM3y MOHOKPHUCTAIIJIOB, BCE COJIU
conepxan KoMIueKCHbIN KaTHoH [M(H20)m(Im)a]?*, B TO BpeMst Kak BHEIIHECHEPHBIE AHMOHBI
H(T)BA™ yuactBoBanu B (OpMHUPOBAHUM PA3IMUYHBIX HAIMOJEKYJSIPHBIX MOTHUBOB. [Ipu aTom
coequaeHus Hukens(Il) obnaganu GakTepUOCTATUYECKUM IEUCTBHEM B OTHOIICHUH mTamma E.
coli, torma kak comp meau(Il) mpomemoHCTpupoBana 0oyiee BBHIPAKEHHOE ITUTOCTATHYECKOE
JIEHCTBHE B OTHOIICHHUH OIyX0JeBoi kiaeTounol manu HepG2 no cpasHenuto ¢ CuCly

[1T A. P. Lakeev, T. S. Sukhikh, I. A. Kurzina, N. M. Korotchenko, D. S. Nikitin, New J. Chem., 2023, 47, 21790.
[2] A. P. Lakeev, T. S. Sukhikh, A. G. Korzhova, O. Yu. Rybalkina, E. E. Buyko, N. M. Korotchenko, I. A. Kurzina,
Inorg. Chim. Acta, 2025, 582, 122643.
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CuHTe3 M XapakTepu3alus CJOMCThIX HTAKOHATOB JaTHaHouA0B(III)
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OpanM u3 Hambosnee OypHO Pa3BUBAIOLIUXCS HANPABICHUN B XUMHUM SBIISCTCS CHHTE3 U
W3yYEHHE CBOMCTB METAUI-OPTaHUYECKUX  KOOpAWHAIMOHHBIX  monuMepoB  (MOKII),
001aIafoX YPE3BBIYAiHO BBICOKOW MOPUCTOCTHIO M OOJBINON TUIOMIAAbI0 TMOBEPXHOCTH.
bonpmoit wmHTepec BbI3bIBacT uccienoBanne MOKII, copepkammx B CBOeM Kapkace
PEaKIMOHHOCTIOCOOHBIE (DYHKIIMOHAIBHBIE Tpynmbl. [IpeBpaieHust 3TUX TPy o AeHCTBHEM
Pa3IMyYHBIX PEareHTOB — CIIOCO0 MOJIy4YEHHUsI MPOU3BOIHBIX C PETyJIMPYEMBbIMU OPUCTOCTHIO, a
TaKke COPOLMOHHBIMH, KaTATUTUYECKUMU, TIOMUHECIICHTHBIMU U IPYTMMHU CBOMCTBamu [ 1,2].

Nrakonosas kucnora (Hzita) — 3T0 jerkoocTyHas HempeaenbHas AMKapOOHOBAsT KUCIIOTA,
nojy4yaeMasi mpu (pepMeHTaluu yriieBojoB rpudamu Aspergillus térreus. OHa, KaKk U JBa ee
“30Mepa, ME3aKOHOBAS U IUTPAKOHOBAsS KUCIIOTHI, KpaliHe peaka B xumuu MOKII. CymmapHo Ha
OCHOBE 3THX TpeX KHCJOTa MOJIY4YEeHO BcCero 89 CTPYKTyp KOMIUIEKCOB C JIOOBIMH HOHAMU
MeTauoB, u3 Hux 51 — ¢ Hoita.

B nanHoil pabore Ha ocHOBe HMTaKOHOBOHM KucioThl mosyueHsl 4 MOKII ¢ ¢dopmynamu
[Lnz(phen)a(ita)3]-xH20 (Ln*" = Gd**, Tb3", Y3, Lu®*; phen = 1,10-¢penantponun; x = 0...0.67).
CoenuHeHus OCTPOECHBI HA OCHOBE OMSIIEPHBIX KaPOOKCHUIATHBIX OJIOKOB JTAHTAHOUIOB U UMEIOT
CIOUCTYIO CTPYKTypy. PDa3oBasg 4YMCTOTa COCIMHEHHMI MOATBEpXKIAeHa MerogoM PDA, wux
XUMHYECKass 4ucToTa moArBepxkaeHa Metogom CHN-ananmsza, Tepmuueckas CTaOMIBHOCTH
oxapakrepu3zoBaHa MeroaoM TI'A, a Takxke coelMHEHHs OxapakTepu3oBaHbl Mmerogom MK-
cnektpockonuu. Hamnume xpatsbix cBszeil C=C npennosnaraeT BO3MOYKHBIM HCIIOJIb30BaHUE
JAHHBIX COEJAMHEHUH KaK CEHCOpPOB Ha TaJloreHbl, TaJlOT€HOBOAOPOAbl U OKUCIMUTEIH.
B3aumoneiictBue cunresupoBaHHbIX MOKII ¢ mogoOHBIMM — peakIMOHHOCTIOCOOHBIMU
BEIIeCTBAMH UCclieoBaHo MeTonoM ‘H-SIMP.

Puc. 1. JIBa coceqnux OusaepHbIx 610Ka (cineBa); pparmeHThl ciioéB [ Tba(phen)s(ita)s] (1o tieHTpy) 1
[Lux(phen),(ita);] (cpaBa). ATOMBI BOOPOIa ¥ MOJIEKYJIBI BOJBI HE TIOKA3aHBI.

Aemop 6razodapum nayunozo pykogooumeins K.x.H., H.c. UHX CO PAH I1.A. /lemakosa.

[1] Ross J. Marshall, Sarah L. Griffin, Claire Wilson, and Ross S. Forgan, Chem. Eur. J. 2016, 22, 4870 — 4877.
[2] Isabella E. Claassens, Leonard J. Barbour, and Delia A. Haynes, J. Am. Chem. Soc., 2019, 141,29, 11425-11429.
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CuHTe3 M CBOMCTBA TPEXMEPHBIX META/UI-OPTaHUYECKUX KOOPANHALMOHHBIX
MOJIUMEPOB HA OCHOBE HOBOI'0 MPOM3BOAHOIO 2,1,3-0eH30THAINA30./1a
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Mertann-oprannyeckue koopauHanuonHeie noaumepsl (MOKII) — kimacc coenuHeHui,
COCTOSIIIMX U3 HOHOB MJIH KJIACTEPOB METAJUIOB, 00bEIMHEHHBIX MMOJIUTOMHBIMU OPTaHUYECKUMU
JUTraHaMl B TOJUMEPHYIO CTPYKTypy. B 3aBucMMOCTH OT YCJIOBMI CHHTE3a MOJIMMEpa
(TemmepaTypbl, paCTBOPUTEINS, JOMOTHUTEIbHBIX JIUTAHIOB) MOKHO MOJy4aTh CTPYKTYPHI C
pa3IMuHBIMH XapakTepucTukamu. brnaromaps mMuorooOpasuto cBoiictB, MOKII moryt ObITh
WCIIOJIb30BaHbI B IIMPOKOM CIIEKTpe c(ep: TApreTHOH JOCTaBKE JEKAPCTB, Pa3[eICHUHd CMECU
ra3oB, JIOMUHECIIEHTHOM CEHCHHIE, COPOLIMU Ta30B 1 OMoMouteKkys u ap[1].

Jannast paboTa TOCBAIIEHAa CHHTE3Y M XapaKTepU3allMl HOBBIX KOOPAWHAIIMOHHBIX
nomumMepoB Ha ocHoBe Zn’" m Co?" m 4,6-mu-(1,2,4-tpuason-1-un)-2,1,3-6en30THanuaszona
(trobtd) ¢ umcnonb3oBanumeM  2,6-HadTanuHankapoonoBod  (Hondc) — kucioTel  mim
amuHotepedTaneBo kucinotel (Hobdc-NHz) B kadecTBe MOMOJHUTEIBHOTO JMraHiga. B
pe3ynbTaTe ObLIO MOTYYeHO TPU HOBBIX MoIMMepa coctaBa [Znz(ndc)(trobtd)]-SDMF (MOKII-
1), [Coz(ndc)(tr2btd)]- SDMF (MOKII-2) u [Co(ndc)(bdc- NH»)]-2DMF (MOKII-3).

MOKII 6puM OXapakTepU30BaHbl MOJIHBIM HAOOpPOM (U3UKO-XMMHUYECKUX METOJIOB
aHalu3a, a TakXKe MCCIIEOBaHA YCTOWYMBOCTh MOJIMMEPOB B PA3JIMYHBIX PacTBOpUTEsX. [l
MOKII-1 Opumr TOAPOOHO w3ydeHbl (OTO(U3MUSCKHE CBOWCTBA: 3allMCaHBI CIICKTPHI
TOTJIOIEHHSI/MCITyCKaH!sl Il TBEpAOro oOpasla M Ui CyCIIEH3WH B 3TaHOJE, a TaKKe
UCCJIEIOBAHbl JIIOMHUHECIICHTHbIE OTKJIMKHA Ha pa3jMYHble aHaJUThl. Bce CHHTE3MpOBaHHBIE
KOOpAMHALIMOHHBIE MOJUMEpPhl 00Ja/lal0T BBICOKOH IMOPHUCTOCTHIO, MO3TOMY MPEICTABISIOT
UHTEPeC JJIsi COPOIIMOHHBIX MPUIOKEHUH.

[1] Freund R. et al. The Current Status of MOF and COF Applications // Angewandte Chemie -
International Edition. 2021. Vol. 60, No 45. P. 23975-24001
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CuHTe3 M HCC/IeIOBaHUEe KOMITIO3UTHBIX TEPMOJIEKTPUIECCKUX MATEPHAJIOB
HAa OCHOBeE MOJIMSACPHBIX KOMILIEKCHbIX coequHeHnid mapranua(ll) u
PEDOT:PSS

M. JI. Hadukos,*? M. M. CeipokBamun,® E. B. Koporaesa,” H.B. Ilepsyxuna,® /1. IO.
Haywmos,” K. A. Bunorpagosa“
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Tepmoonexkrpuueckue mMatepuainsl (TM) cnocoOHbI 00paTUMO MpeBpaliaTh TEIIOBYIO
SHEPTUI0 B JJIEKTPUYECKYIO, YTO TMO3BOJSET MPeoOpa3oBbIBATh PACCESIHHOE TEIJIO B
3JIEKTPOIHEPIHI0, KOJIOCCAIBHO CHMKAs TEIUIONOTEPH B pa3iMuHbIX Ipoueccax. Kiiaccuueckue
TM — 3T0 HeopraHudeckue coenuHeHus: Ha ocHOBe Bi.Tes, PbTe, AgSe, SiGe u np., a Takxke
0oJiee CIIOKHBIE HEOPTaHWMYECKHE COSAMHCHHS, HAPUMEDP, Ha OCHOBE JAHTAaHOUIOB. [lepBbiii
HEIOCTaTOK 3TUX TM — conepkaHue THKENBIX U TOKCHYHBIX 3JICMEHTOB, BTOPOU — OOBIYHO 3TH
TM mnaubonee >¢dekTuBHB B auana3oHax BbeICOKHX Ttemmeparyp 150-900°C. HemaBHo
nosiBIJIach paboTa, B KOTOPOI KOMIIO3UTHbIE MaTepraibl OCHOBE KOOPIMHAIIMOHHBIX MTOJTUMEPOB
Cu(ll) m PEDOT:PSS (poly(3,4-ethylenedioxythiophene) (PEDOT), polystyrene sulfonate
(PSS)) nmokasanu nepcreKTUBHbBIE 3HAUCHUS TEpMOdIIeKTprudeckoii noopotHoctu (ZT) [1].

B nanHOii paboTe momyueHBl TPU KOMIUIEKCHBIX coenuHeHuss wmapranmna(ll) c
A30TJIOPHBIMU OpPTaHUYECKUMU JHraHaamu coctaBa: [MnPhenSaly]n, [Mn3LoSals]-2CH3CN u
[MnoPhenoBenzs], rme Phen=1,10-dbenantponun, L=6-xmop-3-(3,5-numernn-/H-nupa3on-1-
wi)nupunasud. CHHTE3 MPOBOWICS B OPraHUIEeCKUX cpeliax mpu B3auMozaecTeuu Phen wmm L
v comu Mn®>' B COOTBETCTBYIOIIEH CTeXMOMETpUH. IIpeamonaraercs, 4To pPasIM4HBIA THII
AJIEPHOCTH UCIOIb3yEMbIX KOMIUIEKCHBIX COETUHEHUI MOKET BIUATh HA TEPMOAIEKTPUUECKUE
CBOMCTBAa KOMMO3UTHOrO Matepuanga. CHHTE3UPOBAHHBIE KOMIUIEKCHBIE COEIWHEHUS
UCIIONB30BAHBI JJISl MONYYeHHUSI KOMIIO3UTHBIX MaTepUATOB C TOKOIMPOBOISIIUM MOJIMMEPOM
PEDOT:PSS. IlonyueHue KOMIIO3UTOB OCYIIECTBIISIIOCH CIEAYIOIIMM OOpa3oM, K pPacTBOPY
conepxkamiemy PEDOT:PSS nobGasinsuicst mocienoBaTensHO pacTBop nuranga u conu Mn(ID),
MOJIYYEHHBIM OCaJIOK BBIJCPKUBAJICS B PACTBOPE ISl MOJYUYEHUS] OAHOPOJHOM MACChI, Jajee
MIOJTyYEHHBIA 0CaJIOK OT(OUIBTPOBBIBAIICS U XOPOIIIO BBICyIMBaJcs. [Ipu 3ToM BapbUpOBATIOCH
xonmuuectBo PEDOT:PSS (10, 25 umu 40 % no macce), ¢ HeNbl0 ONpeeeHUs ONTUMAIBHOTO
COCTaBa KOMITO3UTA ISl TOCTHKEHUST HAWTYUIIero 3HaYeHUs mpoBoauMocT U ZT.

[TokazaHo, uTto TabneTka W3 WHAWBHAyaldbHOW (da3el kKomiuiekca [MnPhenSaly], He
obyaaeT MpOBOAMMOCTHIO, a Tabnetka ¢ 25 % coxepxanuem PEDOT:PSS u 75 % storo
KOMIUIEKCa — o00JlajjaeT MpOBOAMMOCTHIO. lccrnenoBaHus TEpPMOAJIEKTPUUYECKUX CBOMCTB
(koo unment 3eedeka (S), anekTpudeckas MPOBOANMOCTh MaTepuana (G), TEIUIONPOBOAHOCTh
Matepuana (k) u ZT) st [pyrux KOMIO3UTHBIX MaTEPHATIOB B HACTOSIIEE BPEMS TPOBOISATCS.
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CTtpoeHue U JJIOMUHECHEHTHBIE CBOMCTBA METAJI-OPraHUYeCKUX
KOOPAMHAUMOHHBIX MOJMMepoB Ha ocHOBe TepOousi(I1l) u 4,7-1u3amMenieHHBIX
1,10-¢peHaHTPOIHHOB
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1,10-denantponna (phen) sBIAETCS TUNUYHBIM XEJIATUPYIOIIUM JIUTAHJAOM, XOPOIIO
CBSI3BIBAIOIIMMCS. CO MHOTMMHU HOHAMHM METAJUIOB, B TOM 4YHCIIe JaHTaHOUAOB. biaromaps
HAJIUYUIO TPOTSHKEHHOW M-CHUCTeMbl, phen MOXET NpOSBIATH CBONCTBA AHTCHHbI-
(oroceHcnbMIM3aTOpa JIIOMUHECIIEHIMU HOHOB Ln". BBenenne B heHAHTPOIMHOBBIN CKEJIET
JIOTIOJTHUTEIBHBIX 3aMECTUTEIICH, B TOM YHCIIE MOJISIPHBIX, KPYITHBIX MM XHUPAJIbHBIX, TO3BOJISET
CO3/1aBaTh HOBBIE aJCOPOLIMOHHBIE LEHTPHI AJI MOJIEKYJI Pa3IMuYHON NPUPOJbL, C COXPAaHEHUEM
JIOMUHECIICHTHON aKTUBHOCTHU KOOPJMHAIIMOHHOM ceTku Ha ocHoBe P3M(II).

B xone paboThl cuHTe3UpOBaHbI U oxapakTepu3oBaHbl 1T HOBbIX MOKII Ha ocHoOBe
Tb** ¢ dopmynamu [Tbz(dmphen)2(H20)2(chde);]-:2DMF (1) (dmphen = 4,7-numernn-1,10-
¢enantposma; DMF = N,N-gumetundopmamua), [Tba(dmphen)(NO3)2(chdc):]-2DMF (2),
[Tba(L6)2Clx(chdc),]- DMF 3) (L6 = 4,7-mn6opuun-1,10-penanTponaun),
[Tb2(L6)2Cl2(chdc)2]-2H20 (4) u [Tba(L7)2Bra(chdc)z] (5) (L6 = 4,7-nu(N-mopdonmn)-1,10-
¢denanTponu). Pojab MOCTHKOBOIO JIMTaH/ia BO BCEX COCIMHEHUAX UTPAIOT aHUOHBI TpaHC-1,4-
uKJorekcanaukapooHoBoi kuciotel (Hachdc).

WccnenoBansl  IroMuUHECHEHTHbIE cBodictBa 2 u 5. OOHapyXeHa BBICOKas
YYBCTBUTEJIBHOCTh M JIMHEWHAas 3aBUCUMOCTb OMHCCHUM 2 OT HUTPOOEH30Jla M €ro
METWJIMPOBAHHBIX TPOU3BOJHBIX B MHKPOMOJIIDHOM JHarna3oHe KoHIeHTpauuil. Takum
o0pa3om, 2 sIBJIsSIeTCS MePCIEKTUBHBIM JIIOMUHECIIEHTHBIM CEHCOPOM JIJIS [TOI00HBIX CyOCTpaTOB.
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KomnbrorepHoe ucciiefoBaHne aAKTUBHOCTH COCAMHEHUH
MS: u MHyOx (M = Fe, Co u Ni) B peakunu BblIeJIEHUS KHCJI0POAA C
HCIMOJIb30BAHMEM KJIACTEPOB € MOTEHIHAJIOM BHEJAPECHUA

U. M. Onyn, B. A. Hukutuna, C. B. JleBuenko

“[Jenmp snepeemuyeckux mexuonocutl, CKOIKOBCKU UHCIMUMYM HAYKU U MEXHOI02U,
Bonvwoti 6-p 30, cmp 1, Mockea 121205
[.Odud@skoltech.ru

Bonmopon sBnsercs NepCcHEeKTHUBHBIM HMCTOYHUKOM HHEPIUM U BAXKHBIM DPEAreHTOM B
Heprexumud. OZHUM U3 CIOCOOOB TOMYUYEHHUS «3€JIEHOT0» BOAOPOJA CIY>KUT AJIEKTPOJIU3
BOJIHBIX PAacTBOPOB, KOTOPHIN BKJIIOYAET peakiuu BeineneHus Bogopona (PBB) u kucmopona
(PBK). [yst 5TUX TPOIECCOB KIIOYEBOE 3HAUYCHHE MMEET MCIOJIB30BaHNUE BBHICOKOAKTHBHBIX U
cTaOMIBHBIX KaTanu3aTopoB. Jucynbhuas nepexoansix MetauioB (Fe, Co, Ni) neMoHCTpupyIoT
COMOCTaBUMYI0 C OJaropoAHbBIMH MeETa/lIaMH JIOJFOBEYHOCTb, HO HX KaTaJUTHYECKas
aktuBHocTb B PBK u PBB B 1menouHoli cpeae 3HAYWUTENBHO YCTYNIAeT AaKTUBHOCTH
3JIEKTPOKATAIN3aTOPOB U3 OJaropoaHbx MeTasuioB [ 1]. [Ipu 3Tom BaskHOE MPEUMYIIIECTBO TAKUX
MaTepHasioB - UX OM(YHKIIMOHAIILHOCT: OHU CITIOCOOHBI Katanu3upoBath kak PBB, Tak u PBK,
YTO MO3BOJSET CO3/AaBaTh SJIEKTPOJIM3EPbl C OJUHAKOBBIMU KaTaJUTUYECKHUMH IMOKPBITUIMU
kKarona u anoja [2]. Takum oOpa3oM, MOBBIIICHHE KATATUTHUECKONH aKTUBHOCTU CYIb(UIOB B
PBK u PBB mpum coxpaHeHMHM HX CTAOMJIBHOCTH OCTaeTCs KIIOUEBOM 3amadeid anst ux
IPOMBIIIJIEHHOT'O TPUMEHEHUS.

B mnacrosimeit pabore B paMkax TeopuH (YHKIHMOHAJA IUIOTHOCTH C THOPUIHBIM
¢ynkumnonanom HSEO06 [3] m Teopum norenuumanoB BHenpenus [4] Obuta m3ydena PBK Ha
NOBEPXHOCTH CcynbPuaoB u (okcu)ruapokcuaoB Fe, Co, Ni, a Takke CMEIIaHHBIX COCITUHEHUI
Coo.5Nio.5, Fe@Co u Fe@Ni, rae Fe siBisiercst ToueunbiM nedexrom. Pacuér cBoO6oaHOI sHEPTUU
['m66c¢ca rnementapubix craauii PBK ocymectsisiics B npubmmkennn Hopcekosa [5], mpu sTom
OBLIIO MCCIIEZIOBAHO BJIMSHHUE CIMHOBOM MOJSpU3AllMM aKTUBHOTO CaiiTa Ha MepeHanpsKeHHe
PBK. bb11 ycTaHOBJIEH CAEAYIOMINNA Pl AKTUBHOCTH:

e FeS; > Fe@NiS; > Fe@CoS2 > Coo.5sNiosS2 = CoSz > NiSz;
e FeHO:> > Fe@NiHO: > Fe@CoHO> > CoHO; > NiHO;
e Fe@Ni(OH); > Ni(OH); > Co(OH); > Fe@Co(OH), > Fe(OH)s.

[TocnenHuii XOpOLIO COTNIACYETCs ¢ SKCHEPUMEHTOM. BIiepBbIe MMOKa3aHa BaKHOCTh y4eTa
CIIMHOBBIX COCTOAHUM akTUBHOrO 1ieHTpa B PBK.

Paboma evinonnena npu punarcosoii noodepoicke PH® (npoexm 24-13-00317).

[1] Jamesh M. I. and Sun X. // J. Power Sources. 2018. Vol. 400. Pp. 31-68.

[2] M. Plevova, J. Hnat, and K. Bouzek // J. Power Sources. 2021. Vol. 507.

[3] A.V.Krukau, O. A. Vydrov, A. F. Izmaylov, and G. E. Scuseria // J. Chem. Phys. 2006. Vol. 125, Ne 22.

[4] D. A. Maltsev, Y. V. Lomachuk, V. M. Shakhova, N. S. Mosyagin, L. V. Skripnikov, and A. V. Titov // Phys.
Rev. B. 2021. Vol. 103, Ne 20.

[5] J. K. Nerskov et al. // J. Phys. Chem. B. 2024. Vol. 108, Ne 46. Pp. 17886—17892.
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D0TOAKTHBHbIE KOOPAMHAIIMOHHbIEC COeIMHECHUS LIMHKA C
(peHMI0eH30THA30/I-3aMeIIleHHBIMU AMUIUHAMHA

Onennukos B.E.1'2, Cyxux T.C.!

HUncmumym neopeanuueckoi xumuu um. A. B. Huxonaeea CO PAH, Hosocubupck, Poccus
630090, Poccus, e. Hosocubupck, np. Axaoemuxa Jlaspenmvesa, 0. 3
2Hosocubupckuii 2ocyoapcmeennsiii ynueepcumem, Hosocubupck, Poccus
630090, Poccus, 2. Hosocubupck,yn. [lupozosa, 0. 1
vaceslavolennikov845@gmail.com

B pabGore mpencraBieHbl pe3yiabTaThl CHHTE3a H  HUCCICJOBAHHUS  CBOWCTB
KOOPAMHAIIMOHHBIX coequHeHnid nuHKA(I) ¢ HOBBIMH CHMMETPHUYHBIMH aMHIUHAMH,
cofepkamuMu  (heHIITIOCH30THA30IbHEIN  (pbt) ¢dparmMeHT. AMHMIUHBI TIOJyY€HBI JBYMS
MeTogamu: aMmuHupoBanueM wumupomnxiopunoB RC(Cl)=N-pbt (R = H, Me, t-Bu)
cooTBeTcTByrOIMMU amMuHamMu NHo-pbt 6o konaencammern NHa-pbt ¢ oprosdupamu B
IPUCYTCTBUH KaTAIMTUYECKUX KOJIMYECTB KUCIOTHI JIbtouca.

B cuHTE3MpoBaHHBIX KOMIUIEKcax (puc. 1) aMUIAWHBI KOOPAMHHPOBAHBI XEJIATHO
atomamu N oaHOoro u3 ¢parmeHToB N-pbt ¢ 00pa3zoBaHHEM IIECTHUICHHBIX METAJUIOIUKIIOB.
CTpyKTypbl JaHHBIX KOMIUIEKCOB yCTaHOBJIEHBI MeTO10M PCA.

R
)\
N N
X—ZL
NN / SN N
{:} | @
Puc.1 Cxenernas opmyra mory4eHHbIX KoMIuiekcoB nimaka. R=H, Me, t-Bu; X=Cl, Br, 1.

CB00OoIHBIE aMUIUHBI HE MPOSBISAIOT JIOMUHECIICHIIMIO B BUAMMOM 001acTH, OJTHAKO B
UX KOMIUIEKCaX IIMHKA HAOII0AAeTCsl MHTEHCUBHAS JIIOMUHECeHIMs. Takoe pe3koe N3MEHEHNE
CBOMCTB MO3BOJISIET IIPEJIOKHUTh JaHHBIE COCIMHEHHs B Ka4ECTBE CEHCOPOB HA MOHBI LMHKA.
WNHTepecHo, 4TO IFOMUHECLIEHTHBIE CBOMCTBA KOMIUIEKCOB 3aBUCAT OT Npuposl conuranaa (Cl-,
Br, I'), uTo MOKeT OBITh CBSI3aHO MX Pa3HBIM IEKTPOHHBIM CTPOECHUEM.

Takum o00pa3oM, CHHTE3MPOBAaHHBIE KOMIUIEKCHl MPEACTABISIIOT HHTEpPEC Kak
NOTEHIMAIbHbIE JIIOMUHO(OPBI M CEHCOPHI, a BapbUPOBAaHHE CTPYKTYphl JHUraHAa U aHHOHA
I03BOJISIET TOHKO HACTpauBaTh UX (poTohuszndyeckre XapaKTepUCTUKH.
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CuHTe3 MeTAII-OPraHuYeCKUX KOOPAMHAIMOHHBIX MOJIUMEPOB
JIAHTAHOU/0B U IIMHKA HA OCHOBE alleTHJIEHUIHBIX APOMATHYECKNX
KapOOHOBBIX KHUCJIOT

E.A. Iumokosa,*? P.B. Pexpkun,’ M.A. Bonnapenko®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
e.pilyukova@g.nsu.ru

Meramt-oprannueckue koopauHanuonnsie nmonumepsl (MOKII) - kmace coenunenwii, B
KOTOPBIX aTOMbl METaUIOB OOBEAMHEHBI B CTPYKTYphl pa3HON pa3sMEpHOCTH 3a CYET
KOOPAMHAIIMYA K MOCTHKOBBIM OPTaHHYECKUM JIUTaHIaM.

OcoOblif UHTEpeC K M3YUYEHHUIO ITHX COCJUHEHHI CBSI3aH MPEXKAE BCETO C BHICOKUMHU
MOKa3aTEeJSIMU TTOPUCTOCTH M YJIEIBHOM IUIONIAJAM MOBEPXHOCTH TPEXMEPHBIX CTPYKTYp, UTO
MO3BOJISICT MPUMEHSTh MX B KauecTBE d(D(PEKTUBHBIX COPOCHTOB ISl XPAHCHUS M Pa3ICICHHUS
cMecell wim Ta30B. BBeneHwe pasinyHBIX (YHKIMOHAIBHBIX TPYII MOXET TpUIaBaTh
MOJIUMEPaM YHUKAJIbHBIC KAaTAIMTUYECKHE M OINTHYECKHE CBOWCTBA, a BapbhbHUPOBAHMS Kak
METAJIJIOLIEHTPA, TaK U CTPYKTYpbI JIMraHAa MO3BOJISET IMOJy4aTh JONOJIHUTEIbHbIE HAOOpHI
XapakTepUCTHK [1].

B nannHo#i paGote MBI COCPEIOTOUYMIM BHHMaHUE HA MOJYYEHHWU HOBBIX KapKacoB Ha
ocHoBe Zn, La, Tb, Gd u Eu ¢ psgom oprannueckux arneTuIeHUIHBIX KapOOHOBBIX KHUCIOTHI.
Bcero 0b110 mony4deHo 12 HOBBIX TOTUMEPOB C PA3INIHBIMA KOMOMHAIIMSIMHA METAJIOIICHTPA U
JUraHjaa.
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JIroMuHecHeHTHbIE CEHCOPHBbIE CBOMCTBA METAJLI-OPraHUYeCKUX
KOOPAMHALMOHHBIX MOJMMEPOB HA OCHOBE HOBOI'0 NPOU3BOIHOIO 2,1,3-
0eH30THaMa30/1a

B. A. llonennuxos® %, E. P. Jlynko?, A. C. Iloramos?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoéocubupck 630090
v.polennikov(@g.nsu.ru

Meramt-oprannueckue KoopauHanuoHHble mnonumepbl (MOKII) oTHOcHTENbHO HOBBIN
KJIacC COEIMHEHUH, KOTOPbIE MOIYT HIPOSIBJIATE MHOXECTBO PA3JIMYHBIX (DYHKIMOHAIBHBIX
CBOWCTB: KaTaJlUTUYECKHUE, COPOLMOHHBbIE, MarHUTHbIE U Jp. OTIAENBHO MOXXHO BBIJIEIUTh
momuHecteHTHble MOKII, Tak kak MX MOXHO HCIOJIb30BaTh JUIs co3nanus LED-yctpoiicts,
JIOMHHECHEHTHBIX METOK MJIM, YTO OoJjiee 3HAUYMMO, B KAuyeCTBE CEHCOPOB IS JCTEKLUHU
pPa3IMYHBIX TOKCHYHBIX BELIECTB B OKpYXalolled cpene WiIM NPOAYKTax I[HUTaHUS.
[IpenmyniectBaMy NPUMEHEHHSI KOOPIMHAIMOHHBIX MOJUMEPOB B KAYECTBE TaKUX CEHCOPOB
ABJIIOTCS  BBICOKAsl  CEJIEKTUBHOCTb, BO3MOJKHOCTb IPOBEJIEHUSl DKCIPECC-TECTOB U
BO3MOXHOCTb pereHepanuu oopasua.

OaHMM U3 TOAXOI0B K CUHTE3Y JIIOMUHECLEHTHBIX KOOPAVMHALMOHHBIX IIOJIMMEPOB SABJIACTCS
UCIIOJIb30BAaHUE OPraHUYeCKUX JIMTaHJoB-(IyopodopoB, Hampumep, HOpou3BojaHble 2,1,3-
OeH30xaabKoreH1Ma3onoB. OHU 00J1a1aI0T HHTEHCUBHOW SMHUCCHEH U CIOCOOHOCTBIO U3MEHSTh
cBou (orodu3nuecKue CBOMCTBA (MHTEHCUBHOCTh WMJIM IOJOXKEHUE MAKCHUMyMa HCITyCKaHMS)
IpY B3aUMOCHCTBUY C pa3HbIMU aHAIUTaMH. B kauecTBe mpou3BogHOTO ObLT BEIOpaH 4,7-1u(3-
KapOokcunupaszo-1-mia)-2,1,3-6enzoruaguaszon (HxLs). Jlannoe coequnenue panee He ObLIO
OIHMCAHO B JIUTEPATYpE, €ro CTPYKTypa U cocTaB ObutH noarsepxaeHa Merogamu AMP u CHN-
aHaJIU30M, ObUIN OAPOOHO U3yUYEHBI JIIOMUHECIICHTHBIE CBOMCTBA.

B nanHoli pabore oOcyxJgaeTcs MOJyueHHE M H3yYeHHE JIIOMUHECIIEHTHBIX CEHCOPHBIX
coiictB HOBbIX MOKII Ha ocHoBe H2Ls. CTpyKTypsl Tpex U3 HUX yJaJloCh YCTAHOBUTH METOIOM
PCA: [Znx(bpy)(Ls):], [Zn(H:20)(bpy)(Ls)], [Zn(DMF)(Ls)|-DMF (puc. 1.).
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Puc. 1. Cxema cunteza MOKII [Znz2(bpy)(Ls):2].

JI1st 5TUX COeTMHEHHM ObUTH U3YUYEeHBI JIIOMUHECIIEHTHBIE OTKJIMKH Ha Pa3JIMYHbIC AaHAIUTHI:
MOHBI METAJUIOB, aHUOHBI, TECTHUIIN/IbI, AHTUONOTHKH. VI3 MOTyYeHHBIX JTaHHBIX 0COOBIA HHTEPEC
IPEICTABIISIOT KaTHOHBI TPEX3apsIHbIX METAIIOB (QJIFOMUHUM, jKeJ1e30, TaJuIuii), a TaKXkKe pas-
anunble popMbl GocdaT- 1 apceHaT-aHMOHOB. B UX MpUCYTCTBUU HAOI0AAaeTCA 3aMETHOE YBe-
JMYEHUE WHTEHCUBHOCTH JIIOMUHECHICHIMU. J1JI MepeuncIeHHbIX aHAMTOB ObUIH OIPE/IeIeHbI
npenensl ooHapyxeHus. Takke ObLTH M3TOTOBIIEHBI TECT-TOJOCKH, MO3BOJISIONINE TPOBOIUTH
9KCIPECC-TECTHI JIJIsl ONMPEISICHUS HATHUUs IEPEUNCICHHBIX HOHOB B aHAJIM3UPYEMBIX MTPodax.
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FeTepOMeTaJmnquKne METAVI-OPraHNY€CKNE KOOPANHAINUOHHBIC MTOJIH-
MEPbI HA OCHOBC JIJAHTAHU/I0B A 3aMel€HHbIX APOMATHYECCKUX KﬂpﬁOHOBbIX
KHCJI0T

Peovkun P.B."?, Iuniokosa E.A."?, Bonoapenxo M.A.?

!Hosocubupckuii 2ocydapcmeennuiii yuusepcumem, yi. Iupozoea 2, Hoeocubupck, Poccus
2Uncmumym neopeanuueckou xumuu CO PAH, np. Jlaspenmvesa 3, Hosocubupck, Poccus

r.redkinl @g.nsu.ru

Mertamn-oprannueckue koopaunanuonusie noaumepsl (MOKII; metal-organic framework,
MOF) npencraBistoT co00if MepCeKTUBHBINA KJIACC COSAMHEHHM, KOTOPBIE COCTOAT U3 HEOpra-
HUYECKUX «CTPOUTEIBHBIX OJOKOBY» (KaTMOHOB METAJJIOB JINOO KIIACTEPHBIX S/A€P), CBI3AHHBIX
MeX]ly co00i OpraHn4ecKuMu Jurangamu [1].

W3BecTHO, 4TO cOeMHEHHS JTAaHTAaHOUIOB 001a1al0T YHUKAIBHBIMU (DU3UKO-XUMUYECKUMHU
CBOICTBaMM, B TOM YHCJIE JIOMUHECLIEHTHBIMH, YTO aKTUBHO HCIIOJIb3YETCS IIPU CO3JIaHUM Xe-
MOCEHCOPOB Ha pa3HOOOpa3HbI€ AHAIUTHI, B TOM YUCJIE BPEJHbIE U ONIACHbBIE BEIIECTBA, UCIOb-
3yeMblI€ B IPOMBIIIIICHHOCTH [2].

B manHO# paboTe HamMu TOJTydeHa cepusi KOMILUICKCOB ¢ KoMOuHarme metauioB Gd-Dy u
Eu-Dy na ocHoBe 5-noamzodraneBoit kuciotsl (5-iip). C momorisio meroaa POA ynanocs ycra-
HOBHTb, 4TO MopoiukoBas audpakrorpamma [GdaDyg(5-1ip);(DMF):] coBnanaer ¢ uncroii ¢a-
301 moxy4deHHOTo paHee coenunenus [Dyz(5-iip)3(DMF)]. [lomydeHHbIe CIEKTPHI MPEACTaB-
JICHBI HA PUCYHKE 1.

intensity
i -
r

[GdADyB(3-ip)3(DMF)

Jk U (Dy(5-ip)3(DMF))
_JU [Gdp(5-ip)3(DMF)]

20

Pucynok 1. IToporikoBsie AUPPaKTOrpaMMBI JIJIsl TOMO- ¥ TETEPOMETAIITMUECKUX KapPKACOB.
Cnucok Jurepatrypbl

1. Freund R. et al. The current status of MOF and COF applications //Angewandte Chemie Inter-
national Edition. — 2021. — T. 60. — Ne. 45. — C. 23975-24001.

2. Pan M. et al. Single-phase white-light-emitting and photoluminescent color-tuning coordina-
tion assemblies //Chemical reviews. —2018. — T. 118. — Ne. 18. — C. 8889-8935.
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3aBUCHUMOCTH ((CprKTypa-CBOﬁCTBO)) JETYYHX TpI/IC-B-IlI/IKeTOHaTHI)IX
KOMIIJIEKCOB M€TAJJIOB

A. B. Caprakopa,*® A. M. Maxkapenxo,* C. B. Cricoes,” H. B. Kyparsesa,® JI. I1. ITnugyp,* K.
B. XKepukoa“®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090

a.sartakova@alumni.nsu.ru

MeTtoa XUMHUYECKOro Oca)KAeHus U3 ra3oBoil gassl (MOCVD) sBnsercs nonyasipHbIM
crocoboM monydeHusl (PYHKIMOHATBHBIX MOKPBITUNA W3 JETYYMX KOMIUIEKCOB METaJUIOB C
OpraHMYECKUMH JUranaamu. Hanumdue npenu3snoHHON HHPOPMAITIH O TEPMUYECKUX CBOWCTBAX
IPEJIIECTBEHHUKOB, a TaKKE XapaKTEepPUCTUK HX MapooOpa3oBaHUS MOXKET CYIIECTBEHHO
00JIerYnTh OPTaHU3aLMIO TaHHOTO Mpoliecca. B-/{uKeToHaThl METaJIOB HAXOAAT IPUMEHEHHE B
kauectBe MOCVD-npeaiiecTBeHHUKOB, 0JIarogaps MOAXOASIINM TEPMUUYECKHM CBOMCTBAM,
KOTOpbIE MOKHO BapbUPOBATh IIYTEM U3MEHEHHS CTPOCHUSI TEPMUHAIIBHBIX 3aMecTuTenien. s
MOHMMAHHUS STOW 3aBUCUMOCTH HEOOXOJUMO HCCIEAOBAHUE KPUCTAIUITMUECKON CTPYKTYpPHI
COCIMHECHUM.

C 3T0#i 11enbI0 BBIOpAH Psiji U30JIUTaHIHBIX MpuUc--AUKETOHATHBIX KOMIUIEKCOB CKaH/IUS
U UHAHS ¢ pasHooOpa3HeiMu TepMuHaIBbHEIME 3amectutensimu (CHz, CH2CH3, CH(CH3),, CF3,
CF2CF3, (CF2)2CF3, Ph u ap.), GONBIIMHCTBO U3 KOTOPBIX SBISIOTCS HOBBIMU COCIUHEHUSMHU.
Metonom PCA noiyyeHsl ¥ IPOAHATU3UPOBAHBI KPUCTAIIIMUECKUE CTPYKTYPHBI X€IaTOB, B TOM
YHCJIe UCCIE0BaHbl YKOPOUECHHbIE MEXMOJIEKYISIpHbIE KOHTAKThl. Ompe/iesieHbl TeMIepaTypbl
U TEPMOJAMHAMUYECKHUE XAPAKTEPUCTHUKH IIJIABJICHUS KOMIUJIEKCOB, M3MEPEHBI TEMIIEPaTypHbIE
3aBUCHUMOCTH JIaBJICHUS HACBIICHHBIX MApOB COCIMHEHUI U pacCUUTaHbl TEPMOJAHMHAMUYECKUE
XapaKTePUCTHKU HX MMapooOpa3oBaHUs. ODHTAIBIUU M HHTPONHH (HAa30BBIX MEPEXO0JI0B
KOMILJIEKCOB OTHECEHbl K CTaHJAPTHOM Temmeparype [jsi KOPPEKTHOTO CpaBHEHMS.
OOHapyKeHbl CXOXXH€ TEHACHIMM B HM3MEHEHUHM TEMIIepaTyp IUIABICHUS U JIETYYeCTH B
n30aurananbix pagax komruiekcoB ckanaus(I1l) u nuausa(Ill) B 3aBucuMocTu ot cTpoeHus.
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Kommuiekcobl HHAUSA ¢ JUMMHHOBBIMHY JIMTAHIAMM: CUHTE3, CTPOCHHE U
JIOMHHECIHEHTHbIE CBOMCTBA

E. C. Cenpix.*% 5. C. ®oMeHKO?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
°HI'Y, yn. ITupozosa 2, Hoéocubupck 630090
e.sedykh@g.nsu.ru

OLED TexHOMOTMH, KOTOPBIE B TOCICIHUE NECATUJICTHS TMONy4YWIH OypHOE pa3BUTHE,
aKTUBHO BHEIPSIOTCS BO Bce cephl MOBCETHEBHOM KU3HU. HecMOTpst Ha 3TO, COBPEMEHHBIE
OLED nucruien umerot psig npobaem. Camas 607bIlas U CI0XKHAas U3 HUX 3TO CO3JJaHUE HOBBIX
3¢ (GEeKTUBHBIX AMHUTTEPOB B cuHed oOmactu cnektpa [1]. Ha paHHbBIE MOMEHT, CcHHUE
mroMuHOQOPBI, KoTophie npuMeHstoTcss B OLED nucmiiesx o6magaroT psaoM HexocTaTtkos: (1)
HeontuManbHble 3HaueHus IQE u (2) mpobnemsr ¢ noctmxkenueM tpedyemoro CIE, ocraBasch
NPUHLMIINATBHO HECTAOMJIBHBIMU U MMesI KOpOTKuM cpok >ku3HHU. Kommiexcel unpusa(Ill) c
JTUMMUAHOBBIMHU JIMTAHIAMU MOTYT 00JiajaTh TEMHO-CHHEW JIMTaHTHOM SMHUCCHEH, a 3a CYeT
¢ dexTa TAKEIOro aroma sSMUcCCUS OyAeT TpUILIETHOW. [l TPUIUIETHBIX H3IydaTenei
KBaHTOBas 3(HEKTUBHOCTH JTIOMUHECHEHIINH MOXKET AocTUrath 100%, 4TO SBISETCS OTPOMHBIM
MPEUMYIIECTBOM 10 CPABHEHHIO C OOBIYHBIMU (PIIyOPECIICHTHBIMHU U3YyYaTeNsiMU, I KOTOPBIX
KBAaHTOBBII BBIXOJ] TEOpPETUUECKU orpaHudeH 25% [2]. B nannoii pabote npu B3auMoeicTBUN
xnopuaa uuauA(Ill) ¢ mpou3BoAHBIMU XJIOPHHMPHUAA3UHA U aleHAQTEeHIUMMHHA B HTaHOJIEC B
cootHomeHnH 1:1 6buH mosrydensl koMruiekcesl coctapa [In(L)CL][InCls] u [In(L)(H20)Cl3] (L
— IUUMHHOBBIA Jnuranp). l[lomydeHHble coenWHEHHS OBUIM JETAIBHO OXapaKTEePH30BaHBI
Ha0OpOM (PU3UKO-XUMHUUECKHX MeT0/10B. CTpOeHHE MOJYyUYEHHBIX COCIUHEHUHN YCTAaHOBIIEHO C
nomoibio PCA. beutn 3amucans! CrieKTphl BO30YKIeHUS U (DITyOpECLICHIINH B TBEPIOM TeEJIE.

Paboma evinonnena npu ¢punarncosoii noodepaicke PH® (PH® Ne 25-13-00200).

[1] A. Monkman, ACS Appl. Mater. Interfaces, 2022, 14, 20463-20467.
[2] H. Yersin, Triplet Emitters for OLED Applications. Mechanisms of Exciton Trapping and
Control of Emission Properties. In Top Curr Chem, 2004, 1-26.
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CuHTe3, CTPOEHUE U JIOMUHECIIEHTHbIE CBOMCTBA OKTAYIPUYECKUX
KjaacTepHbiX KoMILIeKcOB peHnsi [{ResQs}(PnPhs)n(MeO)s—n]m (Q =S niam Se,
Pn =P, As, Sb)

M.C. Cubupskos,*? U.B. Kamnuk,” K.A. Bpblies?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
M.sibiryakov(@g.nsu.ru

OxTasapuyeckue KiIacTepHble KOMIUIEKCH peHus ¢ obeit hopmynoi [ {ResQs}Ls]™ (Q
= S wim Se, L — anukanpHBINA JUraHA) IPUBICKAIOT OONBIIOE BHUMAHHE HCCIEIOBaTEeNel B
TEUCHHE TOCIEAHUX JABYX JAecATwieThil. I  JaHHBIX COEAMHEHHM  XapaKTepHa
(dhocdopeceHHsI B KpaCHONH 00JIACTH CIIEKTpa, a CIEAOBATEIBHO, MOXKHO MPEATIOIOKUTH UX
MOTCHIIMAIBHOE HCITOJIb30BAHHE B KAueCTBE KOMIIOHCHTOB JIFOMHHECIICHTHBIX MAaTEPHAJIOB,
areHToB I (poToAMHAMUYECKON Tepanuu U OuoBmzyanusatopoB [1, 2]. Kmacrepuoe smpo
{ReeQs} 3" aBisercs OTHOCUTENRHO MHEPTHOM YacThI0 KOMIUIEKCA, TOTAa KaK alMKalbHbIE
JUTaHIbl MOTYT OBITH 3aMeEIIeHbI JH00 MOAU(DUIMPOBAHBI B XOAE PA3IUYHBIX XMUMHUYECKUX
npesparniennii. Takum oOpa3zom, MOIUGUIUPYST TUTAHTHOE OKPYKEHHE TAHHBIX KOMIUICKCOB,
BO3MOXKHO HE TOJBKO MOJYYUTh HOBBIC KIIACTEPHBIC COCTUHEHHSI, HO U HAIIPABJICHHO U3MEHUTh
uX (GoToPU3NIECKUX XapaKTEPUCTHK, MOCKOIBbKY alMKAIbHBIC JTUTAHbl 3HAYUTEIBHO BIIHSIIOT
Ha JIIOMHHECIICHTHBIC CBOMCTBA KJIACTEPHBIX KOMILJICKCOB.

HenaBHo  HamMm  OBUIM  CHHTE3MPOBAHBI  T'€KCAMETOKCHIHBIC  KOMILICKCHI
[{ResQs}(MeO)s]*, KoTophle BBHIY HAIMYKS OTHOCUTEIBHO JTaOMIbHBIX alMKaIbHBIX JTUTAH/I0B
yA0OHO BOBJIEKAaTh B PEAKIUU JHUTraHAHOIO OOMEHa B OpraHMYecKuX pacTBopureisx. B
pesynbrare uccnenosanus cuctembl «[ {ResQst(MeO)s]* + PnPhs» GbuIM CHHTE3MPOBaHBI U
0XapaKTepHU30BaHbI KOMILJIEKCBI mpanc-[ {ReeSes} (PnPh3)4(MeO):], mparic-
[{ResSg}(PPh3)s(MeO)2] u yuc-[{ResQs}(PPh3)4(MeO),]. Ilyrém manpHeiimelr Moaudukanuu
aurangHoro okpyxenust mparnc-[ {ResQs} (PPh3)4(MeO)2] u mpanc-[ {ResSes} (SbPh3)s(MeO):]
Obula  MPOJECMOHCTPUPOBaHA  BO3MOXKHOCTh  mojdydeHus [{ResQs}(PPh3)s(MeO)]" wu
[{ResQs}(PPh3)s]*", a Taxke kommiekcoB mpanc-[{ResQs}(PPh3)s(CF3COO0):] u mpanc-
[{ResSes} (SbPh3)4(CF3COO).], coamepxamux TpudTopaneTaTHblii JUTaHA B KadyecTBE
anMKaIbHOrO.

B pe3ynbpraTe paboThl ObUIH OTYUYEHBI U 0XapaKTEPU30BaHbI 17 HOBBIX OKTadAPUUYECKUX
KJIACTEPHBIX KOMILJIEKCOB peHwus. (s OONBIIMHCTBA COCIUHEHHMM ObUIM 3amUCaHbl CIIEKTPHI
JIOMUHECIICHIINM U OMNpPEJEICHbl KBAaHTOBBIE BBIXOJbI M BpeMEHa >XU3HU. BrepBbie ObLTH
MOJIyYEeHBbI TeKCapeHUEBbIe KOMIUIEKCHI, cojepxKamue 5 win 6 Mojuexkya Tpudpenundpochuna B
KayeCcTBE aNMKAIBHOTO JIUTAHIA, a TAKXKEe KOMIUIEKCH C TpuU(TOpaleTaTHbIM alnuKalbHBIM
JIMTaH]IOM.

[1]. Kashnik I.V., Rebours J., Dumait N., Brylev K.A., Molard Y. J. Mater. Chem. C, 2024, 12,
8398.

[2]. Akhmadeev B.S., Nizameev I.R., Kholin K.V., Voloshina A.D., Gerasimova T.P.,
Gubaidullin A.T., Romashchenko A.V., Zavjalov E.L., Kashnik [.V., Brylev K.A., Mustafina
A.R. J. Colloid Sci., 2024, 659, 1052.
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OxkcajIaToOKynpaTbl AMUHHBIX KOMILJICKCHBIX COJIeH — NMpeIeCTBeHHUKHU
MeTacTadMJIbHbIX TBepAbIX pacTBOpoB B cucteMax M-Cu (M = Co, Rh, Ir)

B. W. Cunnna,® E. 10. ®unatos,” A. E. 3asyna,*? C. B. Kopenes?

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [Tupozosa 2, Hoeocubupck 630090
varvara@niic.nsc.ru

MertacTaOuinbHOE COCTOSIHUE — 3TO MPOMEKYTOUYHOE KBA3UPABHOBECHOE SHEPreTHUYECKOE
COCTOSIHME, B KOTOPOM CHCTEMa MOXET HaXOIUThCS Kakoe-TO Bpems. MeracTaOWiIbHbIE
HAHOCIJIaBBI MOTYT OOpPa30BHIBATHCSA TIPU CHHTE3€ MHOTOKOMIIOHEHTHBIX HaHOYACTHII,
NOJYYCHHBIX W3 TEPMOAMHAMUYECKH HECMEIIMBAIOMIMXCS DJIEMEHTOB, HPU HCIOJIH30BAHUU
HEPAaBHOBECHBIX CHHTETHUECKUX IIOJXOJ0B, KOTOPHIE TIO3BOJISIFOT JTOOUTHCS OBICTPOTO
dbopmupoBanus Hanouactuil [1]. Korma xapakTepucTHKH CMEIIMBAEMBIX METAJLJIOB CHIIBHO
pasnuyaoTces, Ui MOJIyYeHUs HAHOCILIAaBOB TpeOyroTcs 0oJiee KeCTKHe MOAXO/bI, HallpuMep,
TEPMHUECKOE PA3JIOKEHHUE COeNMHEHU-peamecTBeHHuKkoB [2]. Mcmonb3oBaHue Takoro
HEpaBHOBECHOI'O IMOJXOAAa MpPU CHHTE3€ HAHOYACTHUI] IIO3BOJISET IOJydyaThb OOBEKTHl C
YHHUKAJIBHBIM COCTABOM, CTPYKTYPOI M CBOWCTBAaMU 3a c4eT (hopMHUPOBaHHUS 1e(HEKTHBIX CUCTEM
¢ U30BITOYHOM MOBEPXHOCTHOM SHEPTHEH U U3MEHEHHOH 3JIEKTPOHHOM CTPYKTYpoii [3].

B xonme mpoBeneHHoO# paboThl Oblia modydeHa u oxapakrtepusoBana (PDA, PCA, UK-
cnektpockonusi, CHN anHanm3) cepusi KOOPIMHALMOHHBIX COEIWHEHHH-IPEIIECTBEHHUKOB
[M(NH3)sCI[[Cu(H20)(C204)2], [M(NH3)6]2[Cu(H20)(C204)2]2[Cu(H20)2(C204)2]:2H 0  n
[M(en)3]2[Cu(H20)(C204)2]2[ Cu(H20)2(C204)2]-nH20 (M = Co, Rh, Ir). [Iponecc Tepmuueckoro
pa3NoKEHUsI TONYYCHHBIX COEOUHEHHH ObLI MOAPOOHO H3Y4YeH B BOCCTAHOBHUTEIBHOM U
WHEPTHOM aTMocdepax. [Tpu TEPMOAECCTPYKIIUU
[Co(en)s]2[Cu(H20)(C204)2]2[Cu(H20)2(C204)2]- 10H20 B BOCCTaHOBUTENBHON aTtMocdepe
OblTa ToNydeHa JByXdas3Has cMech TBEpIbIX pacTBOPoB Co00.090Cu0.91 U Coo.75Cuo.25, KOTOpHIE
SBIISIFOTCS] HauboJiee GOraThIMK IO B3aUMHON pacTBOPUMOCTH HaHOcIIaBaMu B cucteme Co—Cu,
HE COJICPKAIIMMU B CBOEM COCTaBE APYTUX COeNUHEHUM. [IpH pas3nokeHNn KOMIIJIEKCHBIX COJIEH
B cucteme Rh-Cu Obutn nmosryueHsl MeTacTaOWIIbHBIE TBEPbIE PACTBOPBI OOraThie MO B3aUMHOM
pactBopuMocTH MeTaioB. A B cucteMe Ir-Cu mokazaHa BO3MOXXHOCTH (DopMUpOBaHUS
oIHO(a3HBIX METACTAOMIBHBIX TBEPABIX PacTBOPOB Iroso0Cuoso U Iro40Cuoeo mpu Tepmonusze
[Ir(NH3)sCl][Cu(H20)(C204)2] m  [Ir(NH3)6]2[ Cu(H20)(C204)2]2[ Cu(H20)2(C204)2]-2H20,
COOTBETCTBEHHO.

[1] Ferrando, R., Jellinek, J., Johnston, R. L., Chem. Rev., 2008, 108, 3, 845.

[2] Filatov, E. Y., Borodin, A. O., Kuratieva, N. V., Plusnin, P. E., Urlukov, A. S., Potemkin, D.
I., Korenev, S. V., Kostin, G. A., New J. Chem., 2022, 46, 39, 19009.

[3] Scaramuzza, S., Agnoli, S., Amendola, V., Phys. Chem. Chem. Phys., 2015, 17, 42, 28076.
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CuHTe3 HAaHOPA3MEPHBIX LINHHEeIel TEPMOJIU30M XPOMATOB U AUXPOMATOB
aMMHHOKOMILIEKCOB kKoOaabTa(llIl)

I1.B. Tapacoa,*? E.}IO. ®unatoB *

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. [upozosa 2, Hoéocubupck 630090

p.arshavskaya@g.nsu.ru

HInuaensmu Ha3biBaloT coequHenuss AB>O4 oOpa3oBaHHbIE KyOWYEeCKOH TUIOTHEHIIEH
YIAKOBKOW KHUCJIOpOoJa (OKCHIIMHHENIN), B KOTOPOH YacTh TETPAdIPUUECKUX ITyCTOT 3aHsITa
KaTHOHAMH JBYXBAJEHTHOTO MeTaia A%Y, a OKTadqpUYECKHE ITyCTOTHI 3aHATHI TPEXBAIECHTHBIM
xkatuoHoM Mertamta B3*. Tlpeamonaraercsa, uro B cucreme Co0304/CoCrzOs BO3MOMKHO
o0Opa3oBaHHe TBEPJbIX PACTBOPOB TaK KaK 3TU COCAMHEHUS H3OCTPYKTYpHBI. [ koOanmpT-
XpOMOBOH HIMUHETH (KOXPOMHUTOBOM) IIUPOKO M3yUYEHbl MAarHUTHBIE CBOMCTBA, MO3BOJISIOIINE
UCIIONb30BaTh €€ B JETEKTOpaX MAarHUTHOTO IOJs WM XK€ B YCTPOMCTBaX JUisl XpaHCHHS
uHpopMalmu. B mocnegHue roapl UCCIeA0BaHUS IIMUHEICH CTald cMemaTh OKyC BHUMAHUS
Ha KaTaJIMTUYECKHE CBOWCTBA M OCOOBIH MHTEPEC BBI3BIBAIOT HAHOpPA3MEpHBbIC (OPMBI ITUX
MaTepuajioB, IIOCKOJbKY YyMEHBIUIEHHWE pa3Mepa YacTUI] 3HAYUTEIbHO TMOBBIIIAET UX
KaTaJINTUYECKYIO aKTUBHOCTb.

CymiecTBYIOT pa3inYHbIC MOJIXOJbI K CHHTE3Y, BO3MOXKHOCTH MOJM(PHUKAIMKH COCTaBa
(monupoBaHue), a Takke MOpPGHOJIOTUU KOXPOMUTOBOM IMIMUHETU. OJHUM U3 MEPCIEKTUBHBIX
MOJIXOJIOB SIBJISIETCS TEPMUUECKOE PA3I0KEHHE KOMITJIEKCHBIX COJICH-TPE/IIIECTBEHHUKOB. DTOT
METOJI HE TOJBKO JIETKO OCYIIECTBUM, HO U OTHOCUTCS K METOJaM CHHTE3a, IMO3BOJISIOUINM
KOHTPOJIHUPOBaTh MOpQoIoruio U (pa3oBblii COCTaB MOMydaeMblX HaHodacTull. Kpome srtoro,
JAHHBII METOJ 3a4acTyIO MMO3BOJIAET JACTAIbHO U3Yy4yaTh MPEBPAILEHUS COCIUMHEHUN Ha KAXKIOM
JTarne ¢ MoMoIb pusnko-xumudecknx mMetooB ananusa (9A, UK, PCA, POA, TT'A) u Takum
0o0pa30oM Moy4arh HIIMHHEIU IPECKa3yeMoro pa3Mepa U cocTaBa.

B nannoit pabore paccMaTpuBaeTCsl BO3MOXKHOCTH TOJYYEHUS CHHTETHYECKUX
HIMUHENIEeH ¢ pa3MepaMu obOsiacteld KorepeHTHoro paccestHust 10 S0 HM. CHHTE3MpOBaHBI H
OXapaKTepu30BaHbl  HAOOPOM  (U3BUKO-XMMHYECKUX  METOJIOB  KOMILJIEKCHBIE  COJIH
[Co(NH3)s5CI]CrO4, [Co(NH3)s]CrO4Cl-3H20, [Co(NH3)6]2(Cr207)3, [Co(NH3)s](Cr207)NOs.
BnepBrie  cTpykTypHO ~— oxapakrepu3zoBaHa  MerogoM  PCA  KOMIUIEKCHass — COJb
[Co(NH3)6](Cr207)NO3.  Omucanbl  OpOLECCHI  TEPMHUYECKOTO  PA3NIOKEHUS  COJied
NPEIIECTBEHHUKOB B MHEPTHOM, BOAOPOAHOM, OKUCIUTENBHONW aTMocdepax; MOoKa3aHO, 4TO
YaCTUIBIl C HAMMEHBIIUM pa3MEPOM TOJYYAIOTCS B pe3yJbTaTe TEPMOJIM3a B HMHEPTHOMN
atMocdepe, a Tak ke IPEITI0KEeH MEXaHU3M TEPMOJIN3a KOMIUIEKCHBIX COJICH B OKUCIUTEIHLHOM
atmocdepe. [Tokazano, uro oTxur B arMmochepe Bo3ayxa npu 370 © B TedeHUE HECKOJIBKUX YacOB
Wi TepMmoiu3 npu temmeparypax 500 © u Bbllle MPUBOAUT K (POPMUPOBAHUIO IIEJIEBOTO
IPOAYKTa — KOXPOMUTOBOW HIMTHMHEIH.
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CuHnre3, ¢poropuznyeckue CBOMCTBA U (POTOUHAYLUMPOBAHHAS
TpaHcopManus NUPA30JIaT-THONATHBIX KIacTepoB Ag(I) ¢ N-moHopHBIMEH
JIMTaHJAaMM
K.C. Tatapunosa,® A.A. Turos,* IL.A. A6pamos,® O.A. ®umunmnos,? E.C. IllyOouna?

‘UHD0C PAH, yn. Basunosa 28 cmp. 1, Mockea 119334
® UHX CO PAH, np. Jlaspenmveea 3, Hosocubupck 630090
katatatarinova2062@gmail.com

Huknnueckue TpEXbsAEpHbIE MUPa30JaTHbIE KOMIUIEKCH cepeOpa [AgPz]s npuBiekarot
UHTEpeC HuccienoBaTesield Onaromapss CBOEH YHHKAIBHONH KOOPAWHAIIMOHHOW XHMHH W
¢dorodusnueckuMu cBoiicTBaMu. J[aHHBIE COETMHEHHS MOTYT CIIY’)KUTh B KA4€CTBE ITPEKYPCOPOB
JUISL CHHTE3a TeTePOJIMTaHIHBIX KJIACTEPHBIX KOMIUIEKCOB, COXPAHSSI IIPH STOM MUPa30JIaTHBIE
muradapl [1]. TuomaTHble TUTAHABI TaKXKE MIUPOKO MPUMEHSIOTCS B XMMHUHU KiacTepoB d'0-
MeTayyioB (rpynna 11), HOCKOJIbKY OHU HPUIAIOT TAKUM CHUCTEMAaM BBICOKYIO CTaOMIIBHOCTH U
o0ecreuynBaroT MIUPOKOE CTPYKTYpHOE pasHooOpasue. Kak mupaszonaTHble, TaKk U THOJATHBIC
JUTaHbl BEICTYMAIOT B POJIM MOCTHKOBBIX JIMTAHIOB-TIPOTHBOUOHOB.

B nannoit paboTe Mbl 00beIUHMIH 002 TUTIA TUTAHOB JJIs CO3/IaHUSI HOBBIX KJIACTEPHBIX
cTpykryp. llomydyena cepust HOBBIX TOJHMSJIEPHBIX COEIMHEHHMH cepebpa cocraBa
[Ags(Pz)4(StBu)sL4] m [Ags(Pz)4(StBu)4L], Tne L - moHOneHTaTHBIN, a L' - OuaeHTaTHBIHI
azoTconepkamuii murana. VX cTpoeHHWe W CHEeKTpalbHBIE CBOWCTBA M3YYEHBI KOMIUIEKCOM
(U3HKO-XMMHUYECKUX METO/OB, a TaKXKe MOCPEACTBOM KBAaHTOBO-XMMHUYECKHX pacueToB. [Ipu
obnyuennn Y®-cBerom komiuiekca [Ags(Pz)s(StBu)sPys] mpoucxomutr ero crpykrypHas
nepecTpoiika ¢ oOpa3oBaHueM kiactepa Oosbinero pasmepa [Agi4(Pz)s(StBu)g]. braromaps
nabunpHOocTH THpuauHa B [Ags(Pz)s(StBu)4Pys] Bo3MOXKHA ero 3amMeHa Ha XelaTUPYIOLIUE
a30TcoieprKallue JUraHsl - npousBoaHbie 1,10-¢henantponuna u 2,2’ -0unupuanna. [lono6Hsie
NpEBPAICHUS OTKPHIBAIOT MEPCIIEKTUBHI JJIs1 HAIPABJIEHHOTO JM3aifHa KIACTEPHBIX CTPYKTYP C
3aJJaHHBIMU CBOMCTBAMM.

Paboma evinonnena npu punarcosoii noodepoicke PH® (npoexm 19-73-20262).

[1]S.K. Peng, Z. Lu, M. Xie, Y.L. Huang, D. Luo, J.N. Wang, Chemical Communications, 2020,
56, 4789-4792.
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MeTtaju1-opranuyeckie KOOPAUHAIMOHHbIE MOJIMMEPHI HA OCHOBE
KapOOKCWJIATHBIX KoJiel {Zn2} U {Zn1o} KaK NOTeHUHAJIbHbIE aICOPOEHTHI U
CEHCOPbI

M.A. Tomac,*%" A.A. JIsicoa,” JI.H. JIpi6nes,? JI.I'. CamcoHeHKO®
“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
°HI'Y, yn. ITupozosa 2, Hoéocubupck 630090
“m.tomas@g.nsu.ru

Meramt-oprannueckue koopauHannoHHble moguMepsl (MOKII) - 3To HOBBIA Kiacc
MUKPOIIOPUCTBIX TBEPABIX BEIIECTB, KOTOpbIE, Onarogaps CBOEMY CTPYKTYPHOMY H
(YHKIIMOHATBFHOMY pPa3HOO00pa3ni0, MHTEHCHBHO H3y4YalUCh B TEYEHHE MOCIEAHHUX JBYX
JECATUIIETUH, YTO BIOCIEACTBUU NPUBEIO K UX MOTEHUUAIbHOMY HUCIOJIb30BAHUIO B KAUECTBE
ra3oBbIX aJCOPOCHTOB, JIFOMHUHECICHTHBIX JaTUYMKOB, KATATUTHYECKHUX, ONTUYECKUX U
MarHUTHBIX MaTepuaios [1].

B kauectBe MocTukoBbIX JuranjaoB npu cuHtese MOKII yaie Bcero ucnosiab3yroTcs
KapOokcunaTtel.  bonpiiero  pazHooOpasusi  CTPYKTYp  MOXHO — JIOCTMYb  BBEJCHHEM
JOTIOJIHUTENBHOTO ~ N-TOHOPHOIO ~ MOCTHUKOBOTO  JMrasaa. lcmonb3oBaHHe  TpPEThEro
MocTukoBoro Jmrasga B cuHre3e MOKII penko mnNpuBOAMT K BKIIOUYEHHIO €0 B
KOOPAMHALIMOHHBIA TMOJIMMEP B CBA3M C HHU3KOH BEPOATHOCTHIO CaMOCOOPKU CIIOYKHOTO
MOJIUIMEPHOI'0 KOMIUIEKCa, COCTOSIIET0 U3 MOHOB METAJlJIa U TPEX MOCTUKOBBIX JIMUTaHA0B. Tem
HEe MeHee B Halel JabopaTopuu ObUIH mostydeHs! a8e cepu HOBbIX 3D MOKII, mocTpoeHHbIX
Ha OCHOBE KapOOKCUIIATHBIX KOJIEIl {Zni2} U TPEX MOCTUKOBBIX JINTAH/IOB: KapOOKCHUIATHOTO, N-
JIOHOPHOTO M JICTIPOTOHHUPOBAHHBIX TJIMKOJEH (dTWiIEeHrHKous, 1,2-pomanauona, 1,2-
Oyrannuona, 1,2-neHTanauoina u rauiepuna) [2, 3]. Jannas pabora sSBIsSETCS MPOIOTKEHHEM
JIaHHBIX KccieaoBanuii. Hamu nonydeno ase cepuu HoBbIX 3D MOKII, mocTpoeHHBIX HA OCHOBE
KapOOKCHJIATHBIX Koyienr {Zni2} wmum  {Znio}, CBSA3aHHBIX Jpyr ¢ JApyroMm 2.5
dbypanaukapObOKcHIIaTaMH (fdc?), 1,4-nrazabunukio[2.2.2JokTaHoM (dabco) u
JENIPOTOHUPOBAHHBIMU IIHKOIsIMu G107,

IlepBas cepus coemunenuit [Zniz(fdc)s(dabco)s(GlO2)s]-xDMF-yH,O (DMF = N,N-
aumetmwidopmamun, GlO,* = stunenrmukonsr, 1,2-npomanguonar, 1,2-6yranguonar u 1,2-
NEHTaHMoJIaT) H30CTpyKkTypHa coequHeHusiM cepun NIIC-20 [3] m umeeT Me30m0n0CTH
pasmepom 25 A, Bxomel B KOTOpHlE pealu3yloTcs depe3 KapOOKCHIATHBIE KONIbla {Znia},
(YHKIIMOHAM3UPOBAHHBIE  TIUKOJSATHBIMU  OCTaTKaMu. BrTopas cepus  CcoeaMHEHUI
[Zn0(fdc)4(dabeo)(G102)s]- xDMF - yH20 (G1O2* = 1,2-nponanguonar, 1,2-6yranauonar u 1,2-
NEHTAH/IMOJIaT) SBISETCS aOCOJIOTHO HOBOMW, MOJy4aeTcs NpU OOJBIIOM COOTHOLIECHUU
[Zn?"]:[dabco] n umeeT smaMnTHYECKHE MoMocTH pasmepoM (14x14x18) A3, ca3anHBIe MeXTy
CO0OIA.

[1] N. Stock, Sh. Biswas. Synthesis of Metal-Organic Frameworks (MOFs): Routes to Various
MOF Topologies, Morphologies, and Composites. Chem. Rev., 2012, 112 (2), 933-969.

[2] A. A. Lysova, D. G. Samsonenko, P. V. Dorovatovskii, V. A. Lazarenko, V. N. Khrustalev,
K. A. Kovalenko, D. N. Dybtsev, V. P. Fedin. J. Am. Chem. Soc., 2019, 141, 17260-17269.

[3] A. A. Lysova, D. G. Samsonenko, K. A. Kovalenko, A. S. Nizovtsev, D. N. Dybtsev, V.
P. Fedin. Angew. Chem. Intern. Ed., 2020, 59, 20561-20567.
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CHUHTE3, CTPOEHUE, UCCJIEJJOBAHUE MMOCT-CUHTETHYECKOM
MOJUPUKAIIMU HOBBIX KOOPJIUHAIITMOHHBIX COEJIMHEHUN
P3M(II) C TPAHC-3-(3-IIUPUIUT)AKPUJIOBOM KUCJIOTOM

J. A. Yimakos,*? I1. A. JlemakoB®

“UHX CO PAH, np. Jlaspenmvesa 3, Hosocubupck 630090
SHI'Y, yn. ITupozosa 2, Hoeocubupck 630090
d.ushakovl@g.nsu.ru

[Toct-cunretnueckas wmoaudukamusa (IICM) mnpexacraBmser coGoii 3¢ (deKTuBHBIN
UHCTPYMEHT JIJIsl CO3/1aHUS HOBBIX BEILIECTB U MAaTEPHUAJIOB C PA3JIMYHBIMU CBONCTBAMU, UCXOS
Y3 OJIHOTO COeqUHEeHHSI-«TUTaTGopmby. CoeAMHEHUS TAHTAHOUIOB SIBJISIOTCS IEPCIIEKTUBHBIMU
KaHIUJIaTaMU ISl CO3aHusl JTIOMUHECIICHTHBIX MaTepHayioB, Tak Kak noHbl P3M(III) o6manarot
Mpeicka3zyeMoH, y3KomonocHo gochopeciieHineii ¢ BBICOKMMU KBaHTOBBIMU Bbixoaamu. [ICM
koMmriekcoB P3M(III) mo3BosisieT ynpapisieMo U3MEHATh UX JIFOMUHECIICHIINIO, PACTBOPUMOCT,
PEaKIMOHHYIO CITIOCOOHOCTH U IPYTUE CBOMCTBA.

B nanHoi#t paboTe paccMaTpuBarOTCSl CTPOEHHE U CBOMCTBA COCIMHECHUM, TOCTPOSHHBIX Ha
ocHOBe TpaHc-3-(3-mupuaun)akpuiaosoii kucnorsl (H(3-PA)) u katuonos Ln**. x dopmMysr:
[{Ln(phen)(NO3)(3-PA)2}2] (1La, Ln*" = Tb3", Eu®"); [{Ln(phen)(3-PA)3}2]-5H20 (21, Ln®" =
Tb**, Eu*"); [Ln(H20)(3-PA)3]a (3m, M*" = Tb*", Eu’", Y3, Lu’*", Gd**, Dy**, Pr*").

1., mpencraBisier coOol OWSACPHBIN KOMILIEKC, COACPIKAIIUN YEThIPE MOCTUKOBBIX
kapOokcuiara. K kaxaomy nony Ln®" Takke KOOpAMHUpOBAHA O1HA MOJIEKYIa (pEeHaHTPOIMHA
U OJIUH HUTPAT-aHUOH. 21, COACPKUT aHAIIOTUYHBIA OUsAIEpPHBIN OJIOK, HO HUTPAThl 3aMEIIECHbI
Ha JIBa NOMOHUTENbHBIX 3-PA~. 31, npeacraBnstor coboit 1D monmumMepsl, rae K KaxkXI0My HOHY
P3M(III) xoopaumHupOBaHa OJHA MOJIEKYJia BOJBI, TPH MUPHUIAMI-aKpHIIaTa C HEMOCTHKOBOMW
KOOpJUHAIIMEH U JIBa MOCTUKOBBIX MUPHIMI-aKpUJIaTa COCIUHSIONUX (PParMeHThI B IIETIOYKH.
[lenouku UMEIOT IJIOTHYIO YMakoBKY 0e3 cBoOoaHOTro o0bema. Kpucramiueckue CTpyKTypbl
BCEX COCTUHEHUH OBUTM YCTAHOBJIEHBI METOAOM pEHTTEeHOCTpyKTypHOro ananusza (PCA), a ux
YUCTOTA U CTa0MIBLHOCTH moaTBepxkAcHBI MeTogamMu POA, CHN, TI'A u UK-cnekTpockonuu.

Jnst o0pas3noB ObLIM TOJXY4eHBI M OOpabOTaHbl CHEKTPhl BO30OYXKACHUS W SMUCCHHU,
KHHETHYECKUE KPHUBBIC 3aTyxaHUs JIIOMUHecUeHuuu. lccinemoBana wux XuMHYECKas
pPEaKIMOHHAs CMOCOOHOCTh MO ABOWHON cBs3M C=C u mo JOHOpHOMY aToMmy asota. Jlis
coemnaeHUil 3Ln Obula TpoBenEeHA AUMEpHU3ANMs JIMTaHAAa B MOHOKPHCTA/NIaX M B 0ObeMe
BEIIIeCTBa, CTPOeHHE quMepa Obuto ycraHoBieHo MeTonoM PCA (puc. 1). KonBepcus nuranga
no maaaeM 'H-SIMP coctaBmna no 68%.

Puc. 1. Jumep tpanc-3-(3-nmupuani)axpuiara.

Paboma evinonnena 6 pamkax coczadanus (Ilpoexm Ne 121031700321-3).
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TepMoonekTpuueckre TreHepaTopbl, HCHOJIb3yeMble Ui MPSMOTO MpeoOpa3oBaHUs
TEIUIOBOI PHEPTUM B JEKTPUUECKYIO, Ha CETOHAUIHUN AeHb UMEIOT HU3KYIO 3((EKTUBHOCTD.
[TockoapKy JUis1 KOMMEPYECKOTO MPUMEHEHHUS UCTOIb3YIOT NOJUKPUCTATUIMYECKUE MaTEPHUAIbI,
TO HAJIMYKE B HUX MEXK3EPEHHBIX IPAHUI] CYLIECTBEHHO YXYAIIAET 3JIEKTPUUECKUE CBOMCTBA.

OCHOBHBIM crocoooM KOMITAaKTHPOBAHMUS 00pa3uoB JUISL UCCJIEJOBAHMUS
TEPMOIEKTpUYECKUX  CBOMcTB  siBisiercss  SPS-meron.  JlaHHbIi  MeTon — TO3BOJISET
MUHUMH3MUPOBATh MPOLECChl POCTa 3€pHA U HEKeJaTelabHble MeX(a3Hble B3aUMOJCHCTBUS.
[Ipenmy1iecTBOM MeTO/1a SBIISETCA JOKAIbHBIN HATPEB MEK3EPEHHBIX KOHTAKTOB, B PE3YJIbTATE
Yero CUJILHOTO pOCTa 3epeH He Ha0JI01aeTCsl.

B nannoit pabore, momumo SPS MeTona, MbI KCIONB30Bad METOJ YJApPHO-BOJIHOBOTO
BO3/eUCTBUs (MeToA B3pbiBa). CyTh METOAA COCTOUT B TOM, YTO 32 KOPOTKUH MPOMEKYTOK
BpEMEHH K MPEeCcCyeMOMY TOPOIIKY MPUKIAIbIBaeTCs 0ombinoe konudecTBo sHepruu [1]. [lpu
3TOM XapaKTepHOE BpeMs HarpeBa o0pasiia COCTaBIIACT MOPSAIKAa MUKPOCEKYH . UTO 0cOOEHHO
aKTyaJIbHO JUIsl MAaTEPHAJIOB, KOTOPBIE pa3JiaratloTcsi Ui MEHSIOT CBOIO CTPYKTYpY IpU Harpese.
JlaHHBII METO/I paHee K TEPMOAIEKTPUKAM HE MPUMEHSIICA.

B kauectBe oObekTa mccienoBanus Mbl ucnoib3oBad Ca3Co4Q09¢+5. JlaHHBIN MaTepual
ABJISIETCS] CJIOUCTBIM COEJUHEHUEM C HECOPAa3MEPHOU KPUCTAINIMYECKON CTPYKTYPOM U COCTOUT
u3 aByx mnoxacucrem: CaCoOs; ¢ Hu3koil TemionpoBoaHocThi0 U CoOz €  BBICOKOH
INEKTPONPOBOJIHOCTIO, YTO CIOCOOCTBYET pas3felieHnt0o (OHOHHOTO U DIEKTPOHHOTO
Tpancnopta [2]. Takum 00pa3oM, KeCTKask CBSA3b MEXIy TEPMOAICKTPUUSCKUMH MapamMeTpaMu
MOeT ObITh U3MeHeHa. C IeNbI0 U3MEHEHUSI TEPMOAJIEKTPUYECKIX CBOWCTB MaTepuasa ObUTH
UCCIIEIOBAaHBI KOMITO3UTHI C 00aBJIEHUEM MHOTOCIONHBIX yIiaepoaHbix HaHOTpyOok (MYHT) B
ucxoanyro Marpuiy okcuaa CazCosO9+x%CNTs (x =0, 0.5, 1.5, 3, 5).

C nomo1p0 HU3KOTEMIEPATypPHBIX UCCIIEOBAaHUM 3JIEKTPOHHBIX TPAHCIOPTHBIX CBOWCTB
MO’KHO OIICHUTH BEJIMUYMHY MEX3EpPEHHOro Oapbepa B MOJMKPUCTAIMYECKUX Marepuanax. B
pe3yabpTaTe KOMIIAKTUPOBAHUS Pa3HbBIMU METOJAMHU C HCIIOJIb30BAHMEM PA3IUYHBIX YCIOBUN
OBLJIO YCTAaHOBJIGHO, 4YTO MHHHMAaJbHAs BEJIMYMHA SHEPrUU MEXK3EPEHHBIX OapbepoB
Art=0.0023B O6buta momyuena ans oOpasua CazCo4O9+5.5 wi%AIN, KOMIakTHPOBAHHOTIO
METOJIOM B3pbIBa. A 00pa3ibl MCXOJHOTO OKCHJAa, CHMHTE3HMPOBAHHBIC PA3HBIMH METOJAaMH,
IPOJAEMOHCTPUPOBAJIM yMeHblIeHHEe Afpr ¢ yBenuueHueM cozaepxkanuss MYHT B cioyuae
TBEPAOTEJIILHOIO CUHTE3a, U yBeJIWYeHUE ¢ yBennuyeHueM copepxxanuss MYHT npu cunrese
MetoqoM [leunnu.

[1] V. V. Pai, V. M. Titov and et.al., Combust Explos Shock Waves, 2019, 55, 434.
[2] A.C. Masset, C. Michel and et.al, Phys. Rev. B, 2000, 62, 166.
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3a mocneaHue AECATUIICTHS XUMUSI MOHO- M Ouc(uMuHO)aneHadTeHoB (Ar-mian u Ar-
bian) 1 UX METAIIMYECKUX KOMIUIEKCOB aKTUBHO pa3BUBaiach. IHTepec HayuyHOro cooluiecTBa
B MEPBYIO ouyepeap OOYCIIOBIEH PEAOKC-aKTMBHOCTBIO STHUX COEAMHEHUH, UX CIIOCOOHOCTBHIO
CYILIECTBOBATh B HECKOJBKUX CTAOWJIBHBIX CTEMEHSX OKHCIICHHUS U OCYIIECTBISTh 00OpaTUMBbIE
nepexoabl Mexay HuMmH. lIpuMedaTensHO, YTO M3MEHEHUE 3aMECTUTENIed B apOMAaTHYECKUX
KOJIBIIAX OTUX COCIMHCHHH TO3BOJISIET KOHTPOIHMPOBATH JIETKOCTh PEIOKC-TIPOIECCOB. IJTH
CBOMCTBA B COBOKYITHOCTH JCJIAl0OT METaUIMYCCKUE KOMIUICKCHI C HWMHHOaleHadTeHAMHU
NEePCNEeKTUBHON 1mIaThopMoil g  pa3paboTku APGEKTUBHBIX KaTalu3aTOpPOB. XHUMHS
KOOpJIMHAIIMK JTUTaHA0B Ar-bian uccienoBana 0oJiee neTaiabHO, 4eM Ar-mian, 4To, BEPOSTHO,
CBSI3aHO C MEHBIICH JOHOPHOM CIIOCOOHOCTHIO Ar-mian, MPUBOAAIICH K ITOHMYKEHHOMN
CTaOUIIBHOCTHU TIOTYyYaeMBIX KOMILIEKCOB.

Peakuus [Ir(cod)Cl]2 (cod = 1,5-1MKJI0OOKTaANEH) c 2-(2,4,6-
TpuMeTHI(eHIT)UMUHOaLeHaPTeH- 1 -oHOM (tmp-mian) B xJopodopMme mpuBesa K 00pa3oBaHUIO
komiuiekca [Ir(L1)(tmp-mian)] (1). B xoxe peakuuu qBoitHast cBsi3b auranga cod OKHCISETCS, a
OCTABIIIUICS aTOM YIJIEpOJia KOOPAUHUPYETCSI HETIOCPEICTBEHHO K EeHTpY upuaus. [Ipu sTom
MPOTOH B O-IMOJIO)KEHUU OTHOCUTEIBHO OCTABIICKHCS JBOMHOW CBSI3M JIIMMUHHUPYETCS, B
pe3yabpTaTe 4ero oO0pa3oBaBIIMNCS (PparMEHT KOOPAMHHUPYETCS KaK aJTWIbHBIA aHuoH [1].
[Muknuyeckass BOJIbTAMIIEPOMETPHUSI KOMILIEKca | Mokaszana KBa3HOOpaTUMOE OKUCJICHHE IPH
notenuuane 1.33 B u kBaznoO6patumoe Bocctanopnenue mnpu -0.56 B (otnocutensno Ag/AgCl).
Oxucnenue cpszano ¢ peaokc-napoit Ir(IV)/Ir(Ill) [2], a BoccTraHnoBiIeHHE — ¢ 00pa3oBaHUEM
aHUOH-paauKana Ar-mian.

Kowmmneke [Ir(tmp-mian)(L2)Clz] (2) 6b11 cunTe3upoBan mytem peakiuu IrCls ¢ tmp-
mian B MPUCYTCTBUU THAPOXHWHOHA KaK BOCCTAHOBUTENS. B Xolle peakliu OAWH IKBUBAJICHT
tmp-mian KOOPAMHHUPYETCS K HPUAHIO, a BTOPOH OKBHBAJICHT THAPOIUIYETCS C
BBICBOOOJKJICHHEM aHWJIMHA, KOTOphI 3atemM Metamumupyercs nmo CHs-rpynme. [uxmmueckas
BOJIbTaMIIEPOMETPUsI KOMILJIEKCA 2 BbISIBMJIA KBa3noOpaTHMBIN Mpoliecc B aHOJIHOM 00JacTH,
ces3annbli ¢ mapoit Ir(IV)/Ir(IID) [2], a Takke KBa3noOpaTUMBII MTPOIIECC, 32 KOTOPBIM CIICTYET
HEOOpaTUMBIii, B KAaTOAHON 001acTH, 00YCIIOBICHHBIN peAOKC-IOBEACHUEM JIUTaHaa.

Takxe ymamoch TONYYUTh POAMEBBI aHajIor JaHHOro Komiuiekca. [Rh(tmp-
mian)(L2)Cl] (3) 6su1 curTesupoBan npu peakiuu RhCl3*3H,0 ¢ tmp-mian B aTaHoN€.
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buc(apunumuno)anenadrenst (Ar-BIAN) coctosr u3 ¢pparmenta 1,4-nua3za-1,3-0yranuena,
JIOTIOTHEHHOTO Ha()TaIMHOBBIM OCTOBOM. Takoe cTpoeHHe OOEeCHeuyuBaeT CTPYKTYPHYIO
KECTKOCTh M aHTHU-aHTHU-KOH(opmanuio (parmenra o-gummuHa. Takum oOpaszom, Ar-BIAN
SBIISIIOTCSL  yTOOHBIMH ~ XEJIATHBIMH JIMTAaHJAMH ISl CTAaOWIM3allii  HMOHOB  d-MeTaslioB.
BcenencrBue couetanus AByX m-cucteM (0,0'-THMMUHOBAs U HaTanmHoBast ) auranabl Ar-BIAN
CIOCOOHBI MPUHUMATH 1O 4 SJeKTpOHOB. JlaHHOE CBOMCTBO MPOJEMOHCTPUPOBAIN IYyTEM
CTYNEHYAaTOro0 BOCCTaHOBIEHUs 1,2-0uc-(2,6-nuu3onponuindenun)umunoareHadrena (dpp-
bian) HaTpueM B qudTHIOBOM dupe [1].

[lepBrie mpumepbl komriuiekcoB 30n0Ta(l) ¢ Ar-bian, omucanHbie B ucclieqoBaHuu [2]
OKa3aJuch 0oJiee MUTOTOKCUYHBIMU MPOTHB KJIETOK KOJIOPEKTAIBHOTO paKa U paka MOJOYHOU
&Kenesbl, YeM IucraTuH. llpumedaTensHo, 4TO (PAKTOPHI CEJIEKTHMBHOCTH MO OTHOIIEHHUIO K
(hubpobIacTam JIerkux gocturany 3HadeHus 20.

B Hacrosiueit padore npu B3zaumonerictBuu [Au(PPh;3)Cl] ¢ Ar-BIAN B mpucyrctBuu
TpudaaTa cepedpa CHHTE3NpOBaHa ceprsi KaTHOHHBIX KomruiekcoB Au(l) coctasa [(PPhs)Au(Ar-
BIAN)]OTY (rne Ar = 2,4,6-tpumernndenn, 4-iondenunn, 4-xnopdenwmn, 4-6pomdenmn). C
MOMOIIbI0 PEHTTEHOCTPYKTYPHOTO aHaiu3a MOKAa3aHO, YTO KOMIUIEKCHI HMEIOT THIIHYHOE
JUHEWHoe cTpoeHue, nmpu 3ToM Ar-BIAN BeicTymaeT B kadecTBe MOHOJEHTATHOTO nuranjaa. C
MTOMOIIBIO IUKINYECKOW BOJIBTAMIIEPOMETPUHU YCTAHOBJICHO, YTO BOCCTAHOBICHHE KOMILJIEKCOB
OPOMCXOJUT C JIMMHUHHMPOBAHUEM KOOpAMHHMpOBaHHOTO Ar-bian. Ilokasano, uTO Bce
MOJYYCHHBIE KOMIUIEKCHI MPOSBISIOT IIUTOTOKCUYECKHE CBOWCTBA B HU3KOM MHUKPOMOJIIPHOM
JIMAIIa30HE 10 OTHOUIEHUIO K PaKy MOJIOYHOM KeJIe3bl U PAKY IIEUKH MaTKH.

[Ipu peakmuu tpudenmndochunzonora(l) ¢ 4-I-C¢Hs-mian ob6pasyercs [Au(PPhs)(4-1-
CsH4NH2)](CF3S0s3). Ilo Bcelt BUAUMOCTH 3TO cBs3aHO ¢ pasnokeHueM 4-1-CsHs-mian o

arleHa) TEHXMHOHA M CBOOOJHOIO aHWJIMHA W IMOCIIEAYIOMIEH KOOPAMHAIMK aHWJIMHA K HOHY
Au(l).

[1] 1. L Fedushkin 1, A. A Skatova, V. A Chudakova, G. K Fukin, Angew. Chem. Int. Ed., 2003.
115. 28. 3416-3420.

[2] E. E. Bardina, N. Y. Shmelev,Y. N. Albrekht, Winnie Ka Yiu Koon, P. A. Abramov, 1. V.
Mirzaeva, D. G. Sheven, E. V. Makotchenko, I. S. Fomenko, A. N. Lukoyanov, M. N. Sokolov,
M. V. Babak and A. L. Gushchin, New J. Chem. 2023, 47, 18256-18257.
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@DOTOAKTUBHBIE IMPOU3BOJHBIE a3aKpayH-3(PUPOB paccMaTPUBAIOTCS KaK MPOTOTHUIIBI
NEPCIEKTUBHBIX (DOTOAKTUBHBIX CYMPAMOJIEKYJSIPHBIX CHCTEM, CEHCOPOB IJIsi ONTHYECKOTO H
ANMEKTPOXUMUYECKOTO OIMPEIeTICHHSI KATHOHOB METAJUIOB.

B pabote uccnenoBana cnenuduka KOMIUIEKCOOOpa3oBaHUA U (OTOMHIYLUPOBAHHAS
PEKOOpAUHALIMS KOMILJIEKCOB ouc(aza-18-kpayH-6)coaepKaiiero JTMEHOHA pana
nukiorekcanona (CD6) ¢ karMoHaMu TIEJNOYHBIX U IIEITOYHO3EMENIbHBIX METAJUIOB.
VYcraHOBIEHO MPOTEKAaHWE TMEPBOM CTaAWHM (POTOPEKOOPAMHAIIMN B KOMIUIEKCAX C KaTHOHAMU
Ba?", Sr**, Ca?", K'. Ilpu cpaBHEHUM CHEKTPAIbHBIX XaPAKTEPUCTUK M YCTOMYMBOCTH
KOMIUIEKCOB C KaTHMOHaMu MeTauioB kpacutenei (CD6) u uccrenoBaHHBIX HamMH paHee
npou3BOAHBIX LuKIoneHTaHoHa (CDS) u uuknoOyranona (CD4) [1], Obima BbIsiBICHA
3aKOHOMEPHOCTh: YMEHBIIICHHE COMPSDKEHUS B CHCTEME JBOWHBIX CBSI3€H JOHOP-aKIENTOp-
noHop B psagy CD4>CD5>CD6 npuBoIUT K POCTY KOHCTAaHT YCTOMYMBOCTU KOMIUIEKCOB
crexuomerpu 1:2 ¢ karnonamu Ba®*, Sr?*, K*.

Paboma svinonnena npu punancosoti noooepawcke epanma PHD No25-73-20016.

Cnucok Jurepatypsbl

[1] Bomukos, B. B., Xumuu, M. H., MenbuukoB, M. ., Anatopues, O. A., I'ocres, ®. E.,
[llenaes, U. B., Hagrouenko, B. A., Crapoctun, P. O., ®omuna, M. B., Eropos, A. E.,
Opeitnzon, A. ., I'pomos, C. I1. // Hz6. AH. Cep. xum. 2024. T.6. C.1578—-1589.
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[IpakTueckoe MCHOJIB30BAaHUE HOBBIX IPOTOHHBIX HPOBOAHUKOB  BaSnixScxOis
COIPOBOXKAAETCA U3YUEHUEM U UHTEPIPETALMEN UX TPAaHCIIOPTHBIX, ONITUYECKUX U JIp. CBOICTB,
KOTOpbIE ONPEACNSAIOTCS TUMOM, HAOOpOM M KOHIIGHTpaUuell CcOOCTBEHHBIX/TIPHMECHBIX
aTOMapHBIX U DJEKTPOHHBIX JedekToB. C 1EeIbl0 YCTAaHOBJIEHUS B3aMMOCBSI3U COCTaB-
JJEKTPOHHAsI CTPYKTYpa-CBOMCTBO OBbLIM BBIIOJHEHBI PAacU€Thl AJIEKTPOHHBIX CIIEKTPOB (a3 ¢
onHuM nedexkrom BaSnOs.5, BaSni«ScxO3; 1 BaSnO3Hy (pucynok 1) 1 Heckonbkumu Aepexramu
onHoBpemeHHO BaSnixScxOssHy mpu 0<x<0.37, 0<y<0.37 u 0<90<x/2 Meromom
KOT€PEHTHOI0 MoTeHnuana [1] ¢ yueToM JaHHBIX PEHTICHOBCKOW W HEHTPOHHOW MupaKiuu.
g cocraBa BaSnO2.g75 moayuyeH CHEKTp MOJyNPOBOJHUKA C dHEpreTudeckoi mensto (D1I)
0.9 5B Mexay 3amoJIHEHHOM «BaKaHCHOHHON» MOJOCOM M MycTol 30HOM npoBogumocTH (3I1).
st a3 BaSng g75Sco.12503 1 BaSnO3Ho.125 Habmro1aeTcss MEeTaITMYECKHiA THIT CTieKTpa. B cimydae
akuentopHoro yeruposanusi Sc yposenb @epmu (Er) nmepecekaer rudpuansiii 3dSc-2p0O nuk y
MOTOJIKA BAJIEHTHOM 1osiockl. JlIoHOpHOE JIernpoBaHuE BOJIOPOAOM IIPUBOIUT K cMelleHnto Er B
311 BaSnO3Ho.125. g ruzpatupoBaHHbIX TBEPABIX pacTBopoB BaSn|xScxO3Hy (x = 0.10, 0.25,
0.37) ycTaHOBJICH IMAJIEKTPUUYSCKUN XapakTep ciekrpa. Tennenuus yBennuenus D11 ot 3.1 5B
no 3.8 3B XOopomio OnmMChIBa€T IKCIEPUMEHTAJIbHBIC JAHHBIC, MOITYYCHHbIE M3 ONTUYECKUX
CIIEKTPOB OTPAXKECHHUS.

50— BasSno,

50— BaSno

3-1/8

[~ BaSn,Sc, 0,

Total denssity of states, (eV * 8 formula units)

-2 0
Energy. (eV)

Puc. 1. TlonHble mIoTHOCTH COCTOSsIHUIA (cepast 06macTs) pa3 BaSnOs3, BaSnOs.5, BaSn «ScxOs3
BaSnO;Hy, aneprus ypoeus ®@epmu (Er) mokazana BepTUKaIbHON IITPUXOBOMN JIMHUEH.

[1] M. Kopotun, H. CkopukoB, B. 3aiinymmmna u ap., l[lucema e KOT®., 2011, 94, 884;
M. Korotin, N. Skorikov, A. Anokhin, Phys. B., 2017, 526, 14.
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