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HayuHblit Komuter

e akagemuKk PAH Byxtusapos B.U. (UHcTuTyT KaTanmsa um. K. Bopeckosa CO
PAH, r. HoBocubupck)

e akagemumk  PAH Eropos M.I. (MHCTUTYT ~ OpraHMYeckom  XMMUKU
um. H.[. 3ennHckoro PAH, r. MockBa)

e akagemmk PAH KykywKuH B.lO. (CaHKT-MNeTepbyprckmin rocysapcTBeHHbIN
yHuBepcuTeT, r. CaHkT-leTepbypr)

e akagemuk PAH Kanmbikos C.H. (MOCKOBCKMI rOCyAapCTBEHHbIA YHUBEPCUTET
um. M.B. JlomoHocoBa, r. MockBa)

e yn.-kopp. PAH AHtunuH U.C. (KasaHckuit (MpuBonkKckuii) deaepanbHbin
yHUuBepcuTeT, r. KasaHb)

e yn.-kopp. PAH Makcumos AJ1. (MHCTUTYT HePTEXMMMUYECKOro CUHTE3a
nm. A.B. Tonunesa PAH, r. Mocksa)

e yn.-kopp. PAH TpudoHos A.A. (MHCTUTYT 3/1eMEHTOOPTraHUYECKMX COEAUHEHN
num. A.E. HecmesiHoBsa PAH, r. MockBa)

e a.X.H. Tpetbakos E.B. (MHCTUTYT opraHuyeckoi xumum um. H.[. 3ennHCKOro
PAH, r. MockBa)

OpraHu3auMoHHbIN KOMUTET

akagemuk PAH AHaHukos B. I1.
C.H.C., K.X.H. TopaeeB E. I.

acn. KonecHukos A. 3.

acn. KopabenbHukosa B. A.

CekpeTapb oprkomureTta
H.C., K.X.H. Apxunosa . M. <conf-alab@ioc.ac.ru>



NMpusetcreue gupekropa MOX PAH akapgemuka M. . EropoBa

[oporue Konnern!

Nccneposatenn BO BCeM MUpe MpuaaraloT OrpomHoe
KONMYeCcTBO Yycuaui anAa co3gaHua 6onee  3dPeKTUBHbIX
MeTOA0B CMHTe3a, bonee cenekTUBHbIX peakuun, 6bonee
NPOW3BOAMUTE/bHbBIX KaTa/IM3aToOPOB, YNYULLUEHHbIX MOKa3aTenen
AKTMBHOCTM UM COBEPLUEHCTBOBAHMA UENOro pAga Apyrux
XapaKTepucTuK. Pa3paboTaHO 3HAuYMTENbHOE  KO/JNYECTBO
Pa3/INYHbIX METPUK U KpUTepues ANA OueHKU 3PPeKTUBHOCTMU
KaTa/IMTUYECKUX CUCTEM U CUHTETUYECKUX METOLOB, UX YA06CTBa,
ypoBHA 6€30TX04HOCTH, IKONOTUYECKON COBMECTUMOCTH.

B atOoM cTpemuTenbHOM rOHKe C  HapacTatowen
KOHKYpeHLMel HepeaKo TepAeTca CyTb W NorMyHoe OOOCHOBAHWE MPOBOAMMbBIX
nccnepoBaHuii. BaxkHo 3a4aTbcsA Bonpocamu: Kakue nydlume KaTasnsaTopbl YXKe U3BECTHbI
ceryac? Y7o cumTaThb NYYWMMM KaTanm3atopammn? KakoBa TOUYKA OTCYETa Ha CerogHAWHUN
[leHb, KaKMe KpUTEPUM U NOKA3aTENN HYKHO ONTUMMU3MPOBATL?

Kak 3TO HM CTpaHHO, HO MHOIMEe HayyHble KONNEKTUBbI, y4acTBya B TFOHKe 3a
ny6AnKaumMamm U HOBbIMM pe3ynbTaTaMu, He MOryT TOYHO cPOpPMYyAMpPOBaTb, a KaKOB
COBPEMEHHbIM YPOBEHb M KaKO MMEHHO NOKa3aTe/lb HaZ0 YAYyYLLUTb C MPAaKTUYECKOM TOYKM
3peHus.

KoHdepeHumsa Hay4yHOM LWKONbl akageMunka B. M. AHaHMKOBa YETKO M CBOEBPEMEHHO
CTaBUT 3TN KPUTUYECKME ANA HAaYYHOro coobL,ecTBa BOMPOChI, akTyabHble Kak B 06nactu
KaTanmsa, Tak U gNA MHOTUX APYFMX HanpaB/leHUA XMMWUYECKUX uccnesoBaHuin. Cumtato
abcoNoTHO cBOEBPEMEHHbIM NPOBeAEHME KOHDEpPEHLMN, NOCBALLEHHON AUCKYCCUMOHHOMY
BOMPOCY OLEHKU KaTaIMTUYECKUX CUCTEM, MOHMMAHUA TEKYLWMX OOCTUNKEHWI B AaHHOM
06/1acTM NMPUMEHUTENBHO K OpPraHMYECKOMY CUHTE3y M HanpasieHWW AasbHeuLwero
pPa3BMTMA TOMN BaXKHOM obacTu.

*Kenato ycnexa B npoBeAeHUM KOHbEPEHU MU, NNOA0TBOPHbBIX AUCKYCCUIN U HOBbIX NOEN.
YyacTHMKam KoHbepeHL MM Kenato N10A0TBOPHON paboTbl M YETKOro NOHMMaHUA Lenemn u
3a4a4 COBpeMeHHOM HayKu!

Aunpektop MOX PAH,
Akagemuk-cekpetapb OXHM PAH,
Akagemuk M. I. Eropos



Tematnuyeckue cekumm KOHd)EpEHLI,VIVI

¢ B noucKe ny4dwero Kataansatopa: TeopeTUyeckme n npakTuyecKkme acneKrbl

e [leTepouukanyeckmne cuctembl, NHC-nuraHapl, An3ainH Kataamtudeckux cuctem M/NHC
* BbuornbpugHblie matepunanbi

e HaHeceHHble KaTaInTU4YeCcKmne CUcCTeMbl

e [eTeporeHHble CUCTEMBI AN1A TMAP0aMUHNPOBAHNA

® [OMOreHHbI METAaNNOKOMMAEKCHbIM KaTans

* /3yyeHWe XMMMUYECKMX PEaKLNIA HAa MONEKYIAPHOM M HAHOPA3MEPHOM YPOBHE
® /lOHHbIE XMAKOCTU B XMMUN N BUONOrnm

e KaTtanus u BM3yannsaumna KaTaaMTUYeCcKnx NnpoLeccos

e KoHBepcus bMomacchbl 1 BO306HOBAAEMbIE pecypCbl

e MonekynapHoe moaenmpoBaHMe KaTaaUTUYECKUX NPOoLLeCcCcoB

e ONTMMM3aALUMA KATAIMTUYECKMUX CUCTEM AN1A OPraHMYEeCKOro CMHTe3a

* Pa3BUTUE N NPUMEHEHNE aAONTUBHbIX TEXHONOTUMN

e ®doTOKATANUTUYECKME peaKkumn

e XMMUA aueTUIeHa U Kapburaa Kanbums

® LIMTO- M SKOTOKCMKOJIOTMYECKAnA OLUEHKA KaTaJIMTUYECKUX NPeBpaLLeHnit

O KoHpepeHuun

KoHdepeHuma-wKkona «Jlyywme KatannsaTopbl A7 OpraHMYeCcKoro CMHTe3a» opraHusyeTca u
NPOBOAUTCA Hay4yHOM LWKONOM aKagemuka B.[M. AHaHukoBa. KoHdepeHuMAa nocBaLwiaeTca
ANCKYCCMOHHOMY BOMPOCY OLLEHKM KaTaUTUYECKMUX CUCTEM, MOHMMAHMUA TEKYLUMX AOCTUNKEHUN B
AaHHOM 061acTU NPUMEHUTENIbHO K OPraHMYecKoOMYy CUMHTE3y W HanpaBAeHWN AanbHelwero
pa3Butma. Kakme nydywmMe KaTanmM3aTopbl  WM3BECTHbl ceryac? YTo cuuTaTb  AyyHWMMM
KaTanusaTopamn? Kakue KpuTepuu BarkHbl? Kyaa HanpasuTb CBOM YCUAMA B HayyHOW paboTe
ceroaHA? K yyactuio B pabote KoHbepeHUUM NpuraawaoTca Bce Xenatowue!



MporpaMmma KoHbepeHuuH
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YCTHbIE AOKNaAbI

12 anpens, cpena, oubnuoreka MOX PAH

9.00-10.00 peaucmpayusa y4acmHuUKos

10.00-10.10 ecmynumessbHoe €080

Cekuuma 1. B noucke Nydulero KataJZim3atopa: TeopeTuvHeCckmne n npaktuyeCKkne acneKkrbl

Mpeacenatens: Npod., 4.X.H. YepHbiweB Buktop Munxannosuy

PL-01 akageMunk AHaHWMKOB BaneHTuH MNasnosuy «lMoroHs 3a “nyywnm 8

10.10-10.50 ”
MUupe KatanmsaTopom”»
PL-02 npod., A.x.H. LUmunar Anekcanap ®egoposmy «bbiTb nnu
10.50-11.30 Ka3aTtbcA? K Bonpocy npumeHeHna TOF n TON gna oueHKu
KaTa/an3aTopoB»
11.30-11.50 Kogpe-bpelik
11.50-12.10 OP-01 K.x.H. Nanywko Anekcen Cepreesmy «Cambll aKTUBHbIN B MUPE
' ' reTeporeHHbl KaTaaM3aTop A1 TOHKOrO OPraHMYecKoro CMHTe3a»
12.10-12.30 OP-02 p.x.H. MepekanuH Amutpuii Cepreesuny «BanaHue LeHbl
' ' KaTa/sM3aTopa Ha CTOMMOCTb OPraHMYeCcKoro CMHTe3a»
12.30-12.50 OP-03 Wnanakos Hukuta Cepreesuy «Jlyywme B mmpe GoTopenoKc-
KaTa/in3aTopbI»
12.50-14.20 06e0

CeKuus 2. letepouuknuueckue cucrembl, NHC aMraHapl, Au3aH KaTaAMTUYECKUX CUCTEM
M/NHC

Mpeaceaatens: npod., A.X.H. LUmmuar AnekcaHap Pegoposuy

PL-03 npod., A4.X.H. YepHbiweB Buktop Muxannosuny «Kputepum
14.90-15.00 3 PEKTUBHOCTM METANIZIOKOMMIEKCHbIX KaTa/IM3aTOPOB U NepesoBol
' ' YpPOBEHb FOMOreHHOr0 NaalaAMeEBOrO KaTain3a B PeaKUMAX C y4acTuem

AE€aKTUBUPOBAHHbIX apuaxnopmnaos»

OP-04 K.x.H. LUeneneHko KoHcTaHTMH EBreHbeBnY «lepenosble
15.00-15.20 AOCTUXKEeHWNA B TOMOTeHHOM pyTeHMeBOM KaTanmnse peakuun C-H
dYHKUMOHaNn3aunum»

OP-05 K.x.H. Xasunos Oner Bhagumuposuny «lepenosble A4OCTUXKEHUA B
15.20-15.40 rTOMOreHHOM HUKe/IeBOM KaTann3e peakumin Kpocc-codetaHma u CH-
bYHKLUMOHaNM3aumm € y4actuem apuaxnopmaos»

OP-06 K.x.H. LleB4yeHKO Makcmum AnekcaHaposuy «lepenosble
15.40-16.00 OOCTUXKEHNA B TOMOreHHOM NannagmMeBoM KaTasin3e peakumnm
byxBanbaa-XapTeura»




OP-07 K.X.H. YepHeHKo AHapei KOpbeBuy «llepenoBbie AOCTUKEHUA B

16.00-16.20
Pd/NHC katanuse peakumu Cysyku-Musypbi»
OP-08 K.x.H. bepmewwesa EsreHua BnagumnposHa
«O4HOKOMMOHEHTHbIE, CTabUNbHbIE HA BO34YyXe KaTa/M3aTopbl
16.20-16.40 aaauTUBHOM Noanmepmsaummn HopbopHeHoOB Ha ocHoBe Pd-
KOMNEeKCoB, cogepKawmx N-reTepounknnyeckme KapbeHosble
INraHabl»
17.00-19.00

ctTeHAoBaA ceccua




13 anpens, yeTBepr, ou6nuorteka MOX PAH

Cekuma 3. buornbpugHbie matepuanbi

Mpeacenatens: K.X.H. MupoHeHKko PomaH Muxaiinosuy

PL-04 K.Xx.H. KamaHnHa Onbra AnekcaHapoBHa «bnornbpugHble

10.00-10.40

6MOKaTaIN3ATOPDI: KUBble 06BEKTbI, KAK HOCUTENN HAHOYACTULY

OP-09 PbibouKkuH MNasen Bnagnmunposumy «PopmmpoBaHne HaHoYaCTUL,
10.40-11.00 Pa3INYHbBIX METANIIOB Ha XMUBbIX HOCUTENAXY

OP-10 Ky3HeuoBa /llo60Bb CepreeBHa «J/1oKannsaumsa HaHOYaCTUL,
11.00-11.20 MeTaNNoB B 6MOrMbpmnaHbIx KaTaan3aTopax Ha OCHOBE K/EeTOK

MUKPOOPraHN3moB»
11.20-11.40 Kogpe-bpelik

PL-05 a.1.H. Apnanos Bayecnas Anekceesud «llepenoBble 4OCTUXKEHUA
11.40-12.20 B BUOKATaNM3Ee U TEXHONOTUAX MUKPOBHbIX TOMANBHbBIX 31EMEHTOBY
12.20-13.4 OP-11 NepuunkosB PomaH HuKonaesmy «bnornbpmngHblie HaHomaTepuansi

-20-12.40 Ha OCHOBe BaKTepuit ANA «3eNEHOTO» CUHTE3a»

OP-12 NaHuyoBa Ennsaseta AnekcaHAPOBHA « IKOJNOIMUYECKU YMCTbIE
12.40-13.00 6rorpnbpuraHble KaTannsaTopbl Ha OCHOBE 3YKAaPMOT B peakumax Kpocc-

coyeTaHuA»
13.00-14.30 06eod

Cekuusa 4. HaHeceHHble KaTannTU4YeCKue CUCTeMbl

MNpeacenatennb: K.X.H. KamaHnHa Onbra AnekcaHAPOBHA

PL-06 K.X.H. MupoHeHKko PomaH Muxainosuy «Katanmsatopsl Pd/C B

14.30-15.10
OpraHM4Yeckom cuHTese. JJoCTUKEHUA N NepCneKkTUBbI»
15.10-15.30 OP-13 K.x.H. MbipabimoBa KOnuna BayecnaBosHa «0630p KaTaansaTtopos
) ' PeaKLMM a3na-asKMHOBOTO LMKAONPUCOEANHEHUAY
OP-14 k.x.H. CtenaHoBa /liogmuna HnkonaesHa «lnaTtuHOBbIe
15.30-15.50
KaTanmsaTopbl A4erMapupoBaHna NponaHa»
OP-15 K.x.H. PegnHa EneHa AHgpeeBHa «CeneKTMBHOE rMgpuposaHmne
15.50-16.10 Ha KaTanusaTtope peakuuit okmcneHus: Pt/Ce0,-2rO; meHseT
npodeccmio»
16.10-16.30 Koghe-6pelik

CeKuma 5. FeTeporeHHble cUCTEMbI ANA TMAPOAMUHUPOBAHUA

MNpepgcepatens: A.T.H. Apnanos Bayecnas AnekceeBuy

OP-16 CaitbynmHa 3nnHa PadasneBHa «HaHeCEHHble MeTaN/InYeCcKne

16.30-16.50 KaTanmsaTopbl rMApPoamMnHMpoBaHns oypdypoaa apomaTMyeckumm
HUTPOCOEANHEHUAMMN Y
OP-17 Apxmnosa Hatanba KOpbeBHa «Lepuin-copeprkalymm
WUNNOCUNNKAT Meam KaK 9GDEKTUBHbBIN reTeporeHHbI KaTaansaTo
16.50-17.10 ¢ a e P P

Ana «one-pot» rugpoammHmnposaHmna 5-HMF ¢ ucnonb3oBaHuem
HUTPOCOEANHEHNN Y




OP-18 BepryH Baaum Bauecnasosuy «Au@(NH;)-UiO-66 — camblit
17.10-17.30 aKTMBHbIM U CENEKTUBHbIM KaTanns3aTop rmapoaMmHUPOBAHNA
deHnnaueTnneHa aHUANHOM»

3aK/104UMEsIbHOE C/1080,
17.30-18.00 .
HaepaxcoeHue nobedumenel

14 anpens, naTHMUa, 6ubnmnoteka MOX PAH

Ob6cyxaeHne COTPYAHUUECTBA, NPOEKTOB, ANCKYCCUU
10.00 -15.00




CTeHAoOBbIE AOKNaAbI

12 anpens, cpeaa

PP-01 Akmanos T.P. «[llonyyeHne nepcnekTUBHbIX MaTepuasoB Ha OCHOBE METATE3UCHOM
nonvmepusaumm onedmHOB U3 BO30OHOBAAEMOrO PAacTUTENLHOIO CbiPbA»

PP-02 AHapees .M. «CoBpemeHHble HanpaBAeHUA Pa3BUTUA UpULMEBbIX GOTOKATANN3AaTOPOBY

PP-03 ApakensH J1.A. «[TpoeKkTnpoBaHue 6a3bl AaHHbIX LUTOTOKCUMUYHOCTU MOHHbIX }KUAKOCTEN»

PP-04 Apnsnosa (O.I, lypos [A.C. «lonyyeHne u npumeHeHue "Knuk'-nonvmepos u3
BO306HOBNAEMbIX PpypaHOBbLIX 'coeanHeHUM-naaThpopm" »

PP-05 benoycosa T.C. «buoceHcopbl U BUOTONAMBHBIE 3/IEMEHTbI C NMPUMEHEHNEM BUONAEHOK
MWKPOOPraHM3moB»

PP-06 bukmeeBa A.X. «KaTanutmyeckoe gelicTBUE LUUMPKOHOLEHOB B pPeaKLMN OIMTrOMEPU3aLLINK
A/IKEHOB U CTPYKTYPA aKTUBHbIX LLEHTPOB»

PP-07 BoraaHoB U.M. «CMHTE3 HOBbIX a3na-coAeprKalliux conen buc-umuaasonnsa 1 Tpnasonos
Ha MX OCHOBEY»

PP-08 bonueHKko [1.C. «KABTOMaTU3aLMA NOCTPOEHMA AMATPAMM LUTOTOKCUYHOCTUY

PP-09 bop3osa [1.B. «®opmnpoBaHne HAHOUYACTUL, NANTAAMA HA MUKPOOPTraHNU3IMAX»

PP-10 BasuHa A.B. «MMIOHHO-}KMAKOCTHbIE AeTepreHTbl U3 CTeapuHa»

PP-11 Bacunbesa M.N. «CuHTE3 M n3ydeHne Pt-NHC KomnnekcoB Ha OCHOBE a30TCOAEPHKALLUX
reTePOLUUKANYECKUX COEANHEHNN»

PP-12  BuHorpagos [.b. «CuHTE3 M  OCHOBHO-UHAYUMpPYEMble  neperpynnupoBKU
CNUPOLMKANYECKMX MPOU3BOAHBIX UMUAA30TMA30/10TPNA3UHOBY

PP-13 BwuHorpagoBa E.E. «CuHTE3 u ¢PyHrMuMaHaa aKTUBHOCTb S-asKMN3aMelleHHbIX
TUOTNIMKONbYPUIOB»

PP-14 Bnacosa 10.C. «TeopeTnyeckoe mM3lyvyeHue peakumm OKUCINTENbHOTro NpucoeanHeHuna K
HaHoYacTMLe NAaNNALMA METOAAMU MONEKYNAPHON N MeTaANHAMUKN Y

PP-15 I'pebeHHuKoB H.O. «CuHepretnyecknit apdekTt cmecn nuraHaos B peakumax C-N Kpocc-
coyeTaHuAa baxsanbga-Xapteura»

PP-16 MpygoBa M.B. «M3yyeHune cuHTE3a M B3anmonpespateHunin komnnekcos NHC/Au (I)»

PP-17 Typesnuy [.E. «[leTeKTMpOBaHME MOHOB MNepexogHblX MeEeTann0B B MacCC-CreKTpax ¢
NCNoab30BaHWEM CBEPTOUYHbIX HEMPOHHbIX CeTen»

PP-18 TypkuH T.K. «Pa3paboTka MpoMmbIlLNEHHOro crnocoba npousBoacTBa buopeLenTopHoro
3/leMeHTa Ha OCHOBE MUKPOOPraHn3moB Paracoccus yeei»

PP-19 OanuHrep A.N. «B3anmopgeiictBne B-HUTPOCTMPONA C ANITUAMAIOHATOM B MPUCYTCTBUM
61UcNnaMHOB: ABOMCTBEHHAA PO/Ib OPraHOKaTanM3aTopa»

PP-20 Adonotos P.A. «OcobeHHOCTM KPUCTaNIMYECKOTO CTPOEHUA NPOU3BOAHbIX HadTo[1’,2":4,5]
dypo[2,3-c]XMHONMHA C HanNPAXXEHHOW NONULIMKANYECKON CUCTEMOMN»

PP-21 EscturHeeBa [1.H0. «HoBblM meTog nonydeHMA MoAM3AMELLEHHbIX ¢ypaHOB U3
Bo306HoBNAemoro 5-HMF»

PP-22 3umapes B.C. «®ocdopammnanto-cynbdnabl Ha ocHose TADDOL B acummeTtpuyeckom Pd
KaTaM3npyemom aninanpoBaHmum»
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PP-23 MBaHoBa U.U. «CenekTMBHOE rMapmnpoBaHMe OKCMMOB Ha KaTanmnsaTtope Pt/Ce02-ZrO; npum
KOMHaTHOM TemnepaTtype 1 atTmocpepHOM AaBAEHUNY

PP-24 NnbloweHKko M.K. «PackpbiTve noTeHUWana meab-KaTaamsnpyemoro AernapmpoBaHuma Ha
npumepe peakumin ¢ CH-KUCAbIMM ceMUYNEHHbIMU KapbounKkaammn»

PP-25 Wcnamos [A.H. «KBaHTOBOXMMMYECKOE WUCCNeAOBaHME CTaAUW BHEAPEHMA ajIkeHa B
KaTaNUTUYECKM aKTUBHbIE LeHTpbl CpaZrMe(Cl)-MAO»

PP-26 KanyruH A.A. «CUHTE3 HU3KOMOJIEKYIAPHOM MOHHOM }NAKOCTM Ha ocHoBe 5-HMF»

PP-27 Kobenes A.[l. «MaTemaTnyeckne noaxoabl K oueHke apPeKTMBHOCTU KaTamsaTopar»

PP-28 Kosnos Kupunn C. «CuHTE3 coeaMHEHMI  BWEpPOHOBOro  paga K3 5-
(rnapokcumeTnn)pypdypona»

PP-29 Ko3snoB KoHcTtaHTMH C. «Macc-cneKTpomeTpuyeckaa NOUCKOBAA CUCTEMA OCYyLLeCTBMAA
OTKPbITME HOBbIX KAaTaIMTUYECKUX NPeBPaALLEHNIA»

PP-30 KonecHukos A.3. «Ontummsauma peakuum baxeBanbga-XapTeura C TOYKM 3peHUA
TOKCMYHOCTU €e KOMMNOHEHTOB»

PP-31 Konomoel, H.U. «MHHOBaLMOHHbIE BEO-UHCTPYMEHTbI B XMMUYECKMX UCCAeA0BaAHUAXY

PP-32 Konbixanos [.A., Fonbiwesa A.H. «MccnegoBaHne cTabunbHOCTM NPOU3BOAHbIX dypaHa B
Pa3ANYHbBIX PeaKLUUOHHbIX YCA0BUAX»

PP-33 KopabenbHukoBa B.A. «AaauTMBHbIE TEXHONOTMW ANA MPOU3BOACTBA MOAY/bHbIX
PEaKTOPHbIX CUCTEM MPOTOYHOrO TMMNA»

PP-34 KopabenbHuKoBa B.A. «Tepmorpadunyeckunii aHanms npovyHoctn FFF-uspennii metogamm
MaLUMHHOro 0by4yeHna»

PP-35 KopocTtenésa E.P. «AHanu3 KOHCTAaHT CMNMH-CMIMHOBOrO B3aWMMOAEWNCTBMA B CHEKTpPax
Henepsoro nopaaka»

PP-36 KownaHb B.B. «KpemHuneBble pagykanbl B METANNOKOMMNAEKCHOM POTOKATaNM3EN

PP-37 Kynukosckas H.C. «M3yyeHmne cTpoeHna komnaekca Pt2dba3 ¢ nomouwbio cnekTpockonum
AMP»

PP-38 KypbaHanuesa C.K. «MccneposaHune popmumpoBaHus buonneHok baktepuii Staphylococcus
Ha pasHbIX BUAAX NIACTUKA C MOMOLLI CKaHMPYIOLWEN SNEKTPOHHOM MUKPOCKOMUN Y

PP-40 NaHuoBa E.A. «CHMHTE3 KPEMHMMOPraHMYECKOro aHTMOaKTepuManbHOro martepuana Ha
OCHOBE OKTEeHMAMHA Anrngpoxaopuaa»

PP-42 NesuyeHko U.H. «MogennpoBaHue Touek ¢epmMeHTaTUBHOM aKTUBHOCTM aKTUBUPOBAHHOM
NpUpPoaHbIMM Kpacutenamu kymapumHamu C-314, C-334 u C-525 xemumntommHecueHUUM nog
Aencrtenem Komnnekca umtoxpoma C ¢ KapamoannmHom»

PP-43 NlecHukos B.K. «HoBble komnnekcbl Fe(lV) ¢ LMKANYECKUMU TPUC-TUAPOKCUNAMUHAMM KaK
KaTanm3aTopbl a3poOHOro OKMUC/IEHUA TUOIOBY

PP-44 Makapos E.I. «CUHTE3 HOBbIX MOHO-, AU- U TeTPaa3uz, NPon3BOAHbIX Kainkc[4]apeHoB co
CBOOOAHBIMU TMAPOKCUIbHLIMU FPYMNaMU: CUHTE3, CBOMCTBA 1 Aa/ibHeNLasas moanduKaumsa»

PP-46 MuxaiineHko B.C. «CuHTe3 U u3yyeHne ¢oToPU3MYECKUX CBOWMCTB 3aMelleHHbIX buc-
apuaaueHapTEeHOBbIX KOMNEKCOB LIUHKA»

PP-47 Muxannos W.K. «HecummeTpuuHble PCN nuHUepHble KOMMAEKCbI HUKENs Ha OCHOBEe
6eH30Tna3ona 1 NMpasona 4NA NpoLuecca 0IMromepmsanmm STUAeHa»
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PP-49 Heb6bikoB [A.H. «[MpumeHeHne HOBbIX ¢ypaHKapboKkcunatHbix Komnaekcos meau(ll) B
KayecTBe npeawecTBeHHMKOB KaTa/M3aTOpPOB B MPOLECCax CeNeKTUBHOro rnapupoBaHma
AVEHOBbIX Yr1eso40p0oa0B»

PP-50 HukuteHko [.B. «IkcnepumeHTanbHoe usydyeHne mn DFT-mopennpoBaHne mexaHu3ama
KaTanusunpyemoro noamaamm Pt kpocc-anektpodunbHoro C-C couetaHusa»

PP-51 OknagHukoB W.B. «KaTtanutunyeckme AOMWUHO-peakUUWU UMKANYECKUX HUTPOHATOB AONA
Noay4YeHMs BMONOrMYECcKM aKTUBHbBIX MMPPOAN3UANHOHOBY

PP-52 OHpap E.3. «Ptodbas kak aHanor Katanmsatopa Kapctega ans rmgpocuUnmMampoBaHUA
aNIKMHOB N aNKEHOB»

PP-53 MaHbkoB P.O. «CuHTe3 u wuccneposaHue -F, -Cl, -Br n -CF3 3ameuweHHbix Pd/NHC
KOMMJIEKCOB»

PP-54 Nonos 3.U. «TeopeTnyeckoe nccnegosaHue AByMepPHbIX METaNN YIepOaHbIX CTPYKTYP ANA
bGOTOUHAYLMPOBAHHDBIX XMMUYECKUX PEAKLLUN»

PP-55 Mocnenos E.B. «KaTanntnyeckaa BOCCTAaHOBUTENbHAA LUMKAN3ALMA OKCMMOB 1,5-aMoHOB
KaK HOBbIA METOZ CMHTE3a HACbILLEHHbIX a30TUCTbIX FETEPOLUKIOBY

PP-56 MotankmH M.A. «WccneposaHue conert ¢ochoHUA B KAYecTBe OrHeynopHbIX NPOMUTOK
TKAHEen»

PP-57 MotopoyeHko A.H. «YrnepoaHblin matepuan w3 1,4-aunopnbyta-1,3-ameHa u Kapbuga
KaNbLWA: CUHTE3 U UCCNef0BaHMe CBOMUCTBY

PP-58 MposotopoBa [.B. «M3yueHne dopmunpoBaHua GakTepuanbHbiXx OBUONNEHOK MeToaom
CKaHUPYIOLEN 3NEKTPOHHON MUKPOCKOMNUM»

PP-59 Mytnann K.B. «AnKnacunmkatol B GOTOKaTam3e»

PP-61 CyntaHoBa P.M. «CWHTE3 M aHTMArperauuMoHHasa aKTMBHOCTb 2-3aMeLLEeHHbIX
UMWNAA30/NHOB»

PP-62 Cyp»kuKoBa f./. «CBeT-onocpeaoBaHHan aKTMBaALMA KaTaain3aTtopos Ha ocHoBe Pd/NHC B
bOTOKATANNTUYECKMX PEAKLMNAX»

PP-63 CyxaHoBa E.B. «MoHOCNOMHbIE CTPYKTYpbI TMNa “AHyc” AMXa/NbKOreHUA0B NepexoAHbixX
METAN/IOB KaK KaTanM3aTopbl g1sA NONyYeHUsA 3e1eHOro BO40poAa»

PP-64 TapabpuH WU.P. «CuHTe3 n onucaHne Pd/NHCr Komnnekcos»

PP-65 Tpodumos A.E. «leTeporeHHbI KaTa/iM3 Ha MefHbIX MOKPbITUAX B CTALMOHAPHbIX WU
NPOTOYHbIX YCAOBUAXY

PP-66 TyxapoB E.U. «WccnepoBaHMe aKTUBHOCTU MHIMOUTOPOB Tyby/NMHA Ha OCHOBE
CPABHUTENBHOTO aHaAM3a KpUCTaANNorpadpmuUecKmnx CTPYKTyp»

PP-67 ®atbixoBa A.M. «HoBble GYHKUMOHANMU3UPOBAHHbIE AEHAPUMEPbLI FaNI0BOA KMCNOTbI C
(Ta)kanukc[4]apeHoBbiM A4POM»

PP-68 ®elirmnH E.C. «HoBbIN Knacc KaTanmsatopos rugpupoBaHusa CO2 B BbiCLUME YI1€BOAOPOAbI»

PP-69 XonuueBa A.A., KamaHmH M.C. «[louck b6aKTepuit Ha CHMMKax C MUKpPOCKona C
NCNO/Ib30BaHNEM HENPOHHbIX CETEN»

PP-71 Yaika K.[. «PefoKC-aKTUBHbIE NMOAMMEPbI HA OCHOBE KPEMHUMNOPraHUYECKUX MaTpul, U
¢deHa3nHOBbIX MeaMaTOPOB KaK OCHOBA rMOPUAHBIX HAHOKOMMO3UTHbIX MAaTEPUANOB»

PP-72 YeniwokaHos M.C. «WccnepgoBaHMe MexaHM3Ma MepeHoca 3/1EKTPOHOB B cUCTeMe
6nonnéHka-HaHOTPYOKN»
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PP-73 YepenaHoBa B.A. «XapaKTepusaumsa 4acCTuL, HAHECEHHbIX KaTa/M3aTOPOB C MOMOLLbIO
CPeACTB CKaHUPYHOLLEM 9NeKTPOHHOM MUKPOCKONUMY

PP-75 YepHuukuii A.M., Escees C.B. «HanpasneHHasa n HeHanpasaeHHaa C-H ¢pyHKuMoHannsauma
Tpuasonuncoaepxawmx pypaHoBbix “coeguHeHnn nnatpopm” »

PP-76 Yypukosa A.[l. «MeToKcMKapboHUAMpOBaHWE BUHMNApeHoB — Ru BmecTo Pd»

PP-77 lWnanakoB H.C. «®oTopeaoKc-KaTaMTUYECKNE PEAKLUN B CUCTEME TUON/aNKUH»

PP-78 Aptemosa I1.C. «3D-neyaTHble asporesesble NOANOXKKN ANA HAHECEHHbIX KaTaAM3aToOpoB»

PP-79 Kosnoe M.A. «[lonyyeHune rnbpuaHbIX YrnepoAHbiXx MaTepuanoB Ha OCHOBE OKCMAA
rpapeHa»

PP-80 PosaHos N.A. «CuHTe3 MOF n KaTaan3aTtopoB Ha UX OCHOBE A1 TOHKOro OpraHn4Yeckoro
CMHTE3a»

PP-81 CunbeepctoB A.C. «HoBble noaxoapl K NpeaobpaboTke macc-CNEKTPOMETPUYECKMX AaHHbIX
C UCNONb30BAHNEM L,EN30TONNPOBAHUA U aBTOMATUYECKOM KaIMBPOBKMN»

PP-82 YaauH A.A. «MccnepoBaHue npeBpaleHnii GOTOKATANUTUYECKMX CUCTEMY
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IlepenoBbie nocTHKEeHMS B OMOKATAIM3€e U TEXHOJIOTUSIX MUKPOOHBIX
TOIJIMBHBIX 3JIEMEHTOB

B.A. Apassnos

Tyal'V, 300012, Tyna, yr. @puopux Sneenvca, 0. 157
E-mail: v.a.arlyapovi@gmail.com

BUOTONNMUBHBEIM ~ 3JIEMEHTOM MNPUHATO HAa3bIBaTh TOIUIMBHBIC AJIEMEHTHI, TA€ IS
peoOpa3oBaHUs HSHEPTrUU HCIONB3YIOT OuokaTanu3atopbl. Pa3paboTku B 00yacTH CO3AaHUS
OMOTOIUTUBHBIX 3JIEMEHTOB MEPCIIEKTUBHBI N3-32 BO3MOKHOCTH HCIOJIb30BaHUS B KAYECTBE TOILTNBA
OTXOJIbI OMOTEXHOJIIOTUYCCKUX MMPOM3BOJICTB U CTOYHBIC BOJBI C BBHICOKOW JOJICH OMOpa3iaracMbIx
oprannueckux BemecTB. [llupokoe BHeIpeHHEe OMOTOMIMBHBIX AJIEMEHTOB OIPaHUYCHO MX HU3KOU
BBIXOJIHOW MOIIHOCTBHIO, HECOBEPIIIEHCTBOM KOHCTPYKILIHUU U KOPOTKUM CPOKOM CITY>KOBI.

Jnst  yBenmuyeHUsT TapaMeTpoB OMOTOIUIMBHBIX DJIEMEHTOB BaXXHBIM SIBJISIETCS BBIOOD
OunokaTanu3aTopoB U obecriedeHrne dPPEKTUBHOTO MEPEHOCa AIIEKTPOHOB OT OMOKaTanu3aropa Ha
anekTpoa. OCHOBHBIMH TOIXOJaMH Ui 3TOTO SBISAIOTCS: NPUMEHEHHE SJICKTPOAKTUBHBIX
OHMOIIICHOK MUKPOOPTaHU3MOB, UCIIOJIb30BaHUE PA3IMUYHBIX HAHOMATEpUaoB (B O0bIlel cTeneHn
YTJIEPOJIHBIX ), UCTIOJIH30BAaHNE TTPOBOIANINX U PEAOKC-aKTUBHBIX TTOJIUMEPOB U HAHOKOMIIO3UTOB Ha
WX OCHOBE, NMPUMEHEHHE (PEPMEHTOB (EPMEHTHBIX CHCTEM MHKPOOPTaHU3MOB, CIIOCOOHBIX K
MPsIMOMY TIEPEHOCY JIEKTPOHOB. B mocnennee Bpems AJis noBblieHus 3G GpekTHBHOCTH OnoKaTanm3a
aKTUBHO TPUMEHSIOTCS METOJAbl MOJEKYJISIPHOM OHOTEXHOJIOTHH, KOTOpBIE TAIOT BO3MOXKHOCTh
HaIpaBJIEHHO YJIyYIlIaTh KaTATUTHYECKHE CBOWCTBA MHUKPOOPTAaHMU3MOB U BBIIETICHHBIX M3 HUX
(bepMeHTOB.

O dexTuBHOCTh PaOOTHI OMOTOIUIMBHBIX AJIEMEHTOB 3aBUCIT HE TOJIBKO OT aKTHBHOCTHU
OMOJIOTMYECKON YacTH, HO U OT KOH(UTYpAIIMHU €r0 AJIEKTPOXUMUYECKOM cxeMbl. Takum oOpazom,
CyMMapHasi MOIIHOCTh MHUKPOOHBIX TOIUIMBHBIX OJEMEHTOB 3aBHCHT OT: KaTaTUTHUYECKON
aKTUBHOCTBIO OWomarepuaina, 3(PQPEeKTHBHOCTH TIepeHoca JJIEKTPOHOB OT MHKPOOPTaHHM3Ma K
INEKTPONy, S(PPEKTUBHOCTH TPOTEKAHUS XHUMHYECKHUX pPEaKIWi B KAaTOJHOM OTICICHHH U
3¢ (HEeKTHBHOCTH TIepeHOCa TPOTOHOB MEXK/IY aHOJHBIM U KaTOIHBIM OTACICHUSIMHU.

HccnenoBanue BBIMONMHEHO TpH (UHAHCOBOM moaaepxke Poccuiickoro HayyHoro ¢oHaa

(rpant 23-13-20021) u noaaepx ke npaBUTeNbCTBA TyIbCKOM 0061aCTH.
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Buorn0puanbie 0MOKATAIM3ATOPHI: )KUBbIE€ 00bEKThI, KAK HOCUTEJIH
HAHOYACTHI

O.A. Kamanuna, I1.B. Poiooukun, E.A. JlannoBa

@I'FOY BO Tynvckuil 20cy0apcmeennblil yHusepcument, 1abopamopusi Ouoniocuiecku akmueHbLx
coeounenuti u buoxomnosumos, 300012, 2. Tyna, np. Jlenuna, 0.92

E-mail: o.a.kamanina@tsu.tula.ru

['eTeporenHple KaTaJlUTHUYECKUE CHUCTEMBI C AKTUBHBIMM METAJUIMYECKUMU YaCTULIAMMU,
3aKpeIJIEHHBIMA HA PA3IMYHBIX HOCHTENSX, B HACTOSINEE BPEeMs HUMEIOT 0c0o00e 3HAuCHUE IS
YCTOMUYMBOIO Pa3BUTHUS MOTEHIHMAIa 3KOHOMHKHM P®D B CBs3M C UX BaXKHBIM MPEUMYILIECTBOM —
JICIIeBU3HON CTAaOWMIM3alMi METaJUIMYECKUX 4YacTUIl U JIETKOM BO3MOXKHOCTBIO pereHepanuu
KaTajau3aTopa Ha HOCHUTENE, YTO IIO3BOJISIET MHUHUMHU3UPOBATH  OTXOAbl  XMMHYECKOM
MIPOMBIIIJICHHOCTH. MUKpPOOPTraHU3MBl  CIIOCOOHBI OMOBOCCTAHABIIMBATH PACTBOPUMEBIC HOHBI
METAJJIOB ¢ 00pa3oBaHMEM HAHOYACTHUI] METAJUIOB IPU HEBBICOKOH TeMIiepaType U HOPMAIbHOM
aTMoc(epHOM MaBJICHHH OKPY’Kalolleh cpeqpl, 03 HeoOXOIMMOCTH HCIONIb30BAHUSI TOKCHUYHBIX
XUMUKATOB. BakTepuu Wiau IpoxKd MOTYT aacopOMpOBaTh METAJLIbI U3 CTOYHBIX BOJ, MO3BOJISS
IMOBTOPHO MCITOJIb30BaTh APArOLECHHBIE METAJUIbl. B KadyecTBe KUBBIX HOCUTEIEH HAHOYACTHIL
naiagusl MOTYT OBITh TPAMIIOJIOKUTENbHBIE U TPAMOTPHIIATEIbHBIE OAKTEPUH, JPOXIKEBbIE KIIETKH,
a TakKke pacTeHUus (HalpuMep, JIUCThS Yas, JICTIeCTKH MOPUHTH MAaCIHMYHOM WUIIM KOXKypa rpaHara).
Ecnm xieTtka MUKpoOOpraHU3MOB, MOIU(DUIIMPOBAHHAS C TIOMOIIBIO TTOJIMMEPa U/ WM HAHOYACTHIIHI,
COXpaHseT MpUcyIue ei Ononorndeckue GyHKINUU, HAPSTY C HOBBIMU (YHKIIUSIMH, TO TAKUE KJIETKH
HA3BIBAIOT «KIeTKaMu-Kuboprammy» [1]. «KineTku-kubopruy» yxke HaxoJsAT MPUMEHEHHE B CO3TaHUU
OMOAJIEKTPOHHBIX YCTPOICTB, OMOCEHCOPOB, OMOCOPOCHTOB W KaTalau3aTOPOB, B HAaIPaBJICHHOMN
JIOCTaBKE JIEKApCTB, KJIETOYHOM TEpPANuy U TKAaHEBOM MH)KeHepuu. Yalne Bcero He MMeeT 3HaueHue
YKUBas MOJUI0KKA Win HeT. [I0CKONIbKY MPEeaCTaBiIsIIOT HHTEPEC UMEHHO HAHOYACTUIBI METasla, B
YaCTHOCTH MAJIJIaAMs, KOTOPBIE CPOPMUPOBATHCH HA TTOBEPXHOCTH KIIETKH.

PaGora BeImONHEHa mTpu (PUHAHCOBOM MOANEp)KKE MUHHCTEPCTBA HAyKH M BBICIIETO
obpazoBanus PD B pamkax rocy1apcTBEHHOTO 3a/iaHus 1o Teme "CHHTe3 TapreTHBIX OMOJIOTUYECKU
AKTUBHBIX MOHHBIX COCIMHEHUI W HOBBIX OMOKOMITO3UTHBIX MatepuanoB" (FEWG-2021-0011).

Crnmcok Jmreparypbl
[1] K. Ariga, R. Fakhrullin, RSC Adv., 2021, 11, 18898-18914

17



Karaauszaropsl Pd/C B oprannyeckom cuHTe3e. Jl0CTHIKEHUS U NEPCIIEKTUBbI

P.M. MupoHeHko

Llenmp noswvix xumuueckux mexunonozutt UK CO PAH, Uncmumym xamanusza CO PAH,
644040, Omck, ya. Hegpmeszasoockas, 54

E-mail: mironenko@ihcp.ru

Hanecénnble karamu3aTopbl THIIA «MAJUIAJAKA HA YIVIEPOAE» HAXOAAT BECbMa IIUPOKOE
NPUMEHEHHE B OPraHMYECKOM CHHTE3€, KaK B JIJAOOPATOPHOW MPAaKTHKE, TaK U B MPOMBIIUICHHOM
IIPOU3BOJICTBE (PapMaLeBTUUECKUX IPENapaToB, MECTUIMIOB, AYIIUCTBIX BEIIECTB, KpacHUTENEH,
MOHOMEPOB ISl CHHTETUYECKUX BOJIOKOH. By 1yun 10BOIBHO 3PPEKTUBHBIMU Ul OOJIBILIOTO Kpyra
OpraHMYECKHUX  peaklUMi, TakuX KaK THUIpPUpPOBaHHE, KpPOCC-COUYETAHME, ULUKIU3aLUs,
KapOOHUIMPOBaHKE, OKUCIICHHE, KaTanu3aTopbl Pd/C saBustoTcs, TaKMM 00pa3oM, YHUBEPCATbHBIMH,
npuuéM BO MHOTHX CIyyasX OHU OOecrnedyuBarOT BBICOKHME I10Ka3aTeld B JOCTATOYHO MATKHUX
ycnoBusix [1, 2]. B HacTosmiee Bpemsi B CBA3M C OOJIBIION MPAKTUYECKOW 3HAYUMOCTHIO
karanu3aropoB Pd/C M NOCTOSHHBIM pPACHIMPEHHEM CIIEKTpa UX HPUMEHEHHS B OPraHMYECKOM
KaTaJu3e UHTEpeC K U3yUEHHUIO 3aKOHOMEPHOCTEHN (hopMUpOBaHMSI NAJLIAANNCOAEPKALUX AKTUBHBIX
[IEHTPOB U BBISICHEHHEM O0COOCHHOCTEW ()yHKIIMOHUPOBAHUS MTAJUIANIA-yTIEPOIHBIX KaTalIn3aTOPOB
B IIPEBpAILEHUSIX OPraHUYECKUX COEAMHEHUH He TOJbKO HE OclabeBaeT, HO M, KaK CledyeT W3
aHaJM3a COBPEMEHHBbIX MyOnukanuii [3—6], HEYKIIOHHO BO3pacTaer.

B noxnane 060011eHbl M TPOaHATM3UPOBAaHbl PE3YyJIbTAaThl UCCIEIOBAaHUM B 00JaCTH CHHTE3a
karanu3aTtopoB Pd/C u acniekTsl UX MIPUMEHEHUSI B MPAKTUYECKU BaXKHBIX PEAKIIUIX OPraHUYECKOTo
cuHTe3a. OCBEIEeHbI CIIEAYIOLINE BOIPOCH: 0COOEHHOCTH YIJIEPOAHBIX MaTepHalioB KaK HOCUTENEH
JUId TaJUIaJUEBBIX KaTaJlu3aTOpPOB; METOAbl HAHECEHMs NaJlIaJus Ha YIJIEPOJHBI HOCUTENb U
CIIOKMBILIMECS TIPEACTaBIEHUS O MeXaHu3me (OpMHUpOBaHMS KiacTepoB M HaHouacTul] Pd Ha
MOBEPXHOCTU YTJEPOAHOTO HOCHUTENS; PEaKlUUd OPraHMYECKUX COEIUHEHUH B MPHUCYTCTBUU
karanuzaropoB Pd/C u ocobeHHOCTH HX (YHKIMOHMPOBAHUS B 3aBUCUMOCTH OT YCJIOBUH
(dbopMHpoBaHUS NAJIAIUICOAEPIKAIINX IEHTPOB.

PaGora BeImonHeHa mnpu (QUHAHCOBOM moanepkke MUHHCTEPCTBA HAyKH U BBICHIETO
oOpazoBanus P® B pamkax rocynapcrsennoro 3aganus Macturyra kataimmsa CO PAH (AAAA-A21-
121011490008-3).

Cnucok Jimrepartypsl

[1] X. Liu, D. Astruc, Adv. Synth. Catal. 2018, 360, 3426-3459.

[2] Z. Mao, H. Gu, X. Lin, Catalysts 2021, 11, 1078.

[3] B. Van Vaerenbergh, J. Lauwaert, P. Vermeir, J. De Clercq, J. W. Thybaut, Adv. Catal. 2019, 65, 1-120.
[4] L. C. Gerber, P. Serp, Chem. Rev. 2020, 120, 1250-1349.

[5] R. M. Mironenko, O. B. Belskaya, V. A. Likholobov, Catal. Today 2020, 357, 152—165.

[6] P. M. Muponenko, B. A. Jluxono6os, O. b. benbckas, Yenexu xumuu 2022, 91, RCR5017.
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Kputepun 3¢ ¢peKTUBHOCTH METANIOKOMILUIEKCHBIX KATAJIN3aTOPOB U
nepeaoBoii ypOBEHb TrOMOT€HHOT0 NAJJIAHEBOT0 KATAJIN3a B PEAKIUAX C
y4acTHeM AeaKTUBHPOBAHHBIX APUIXJIOPU/IOB

B.M. Yepnbies!, B.II. Anannkos?

TFOsicno-Poccutickuii 2ocyoapemeentblii nonumexuuyeckuil yuugepcumem (HITH) um.
M.U. Ilnamosa, 346428, Hosouepracck, llpoceewenus, 132
ZHHcmumym opeanuueckou xumuu um. H./]. 3enunckoco PAH, 119334, Mockea, Jlenunckuti
npocnexkm, 47

E-mail: chernl3@yandex.ru

B nokmazge oOcCyxmaroTcsi BaKHEHIINE KPUTEPHUHU, HCIIONIB3YEMbIE B HACTOAIICE BpPeMs LIS
OLIEHKHU (P PEKTUBHOCTH METAJUIOKOMILIEKCHBIX KaTaIM3aTOPOB, B TOM YHCIIE C yYETOM Crienu(pUKU
MPUMEHEHHS KaTaln3aTOPOB KaK B aKaJeMUYCCKUX UCCIIEIOBAHUSX, TAK U B IPOMBIILICHHOCTH [1].
[ToMrMO XMMHYECKHX KpPUTEPUEB (aKTUBHOCTh, CEJIEKTUBHOCTh, CTAOMJIBHOCTH W Jp.) [2, 3],
paccMaTpUBAIOTCS  TEXHUKO-DKOHOMHYECKHE, OKOJOTHMYECKHe M JIp. KPHUTEPHH  OICHKH
s dexTuBHOCTH [4].

[TpuMeHeHHe pa3ITUYHbIX KpuTepueB 3(GPEKTUBHOCTH METaNIOKOMIUIEKCHBIX KaTallU3aTOPOB
paccMaTpuBaeTCs Ha IpUMepax TOMOTCHHOTO MMaIaMeBOT0 KaTaan3a BAKHEHIIIUX PeakIuid Kpocc-
cogetanuss u CH-apunupoBaHus € y4YacTHEM JICaKTHBHUPOBAHHBIX apWIXJIOPHUIOB W APYTHX
MaJIOAKTHBHBIX 2JeKTpouioB. OCHOBHOE BHHMAaHHE YJENSETCS KaTATUTHUYECKUM CHUCTEMaM Ha
OCHOBE KOMIUIEKCOB Mayutaaus ¢ pochruHOBBIMU TUTaHIAMHU U N-TeTepOolUKINYeCKUMHU KapOeHaMu
(NHC), B ToM umncne obcyxnatorcs HoBble Tumbl (pochuuHoBeix 1 NHC nuranmos, BiIHsHHE
CTPYKTYPBHI JIMTaH/Ia, CIENN(YUISCKUX 3aMECTHTENICH U HOHU3UPYIOIUXCS TPYII, HA aKTHBHOCTD U
CTaOMIIBHOCTh KaTaJTUTUYECKUX CUCTeM. Ha ocHOBe aHanmm3a 3HAYMTEIHHOTO YUCIIA ITyOIHKAIMA 1
paboT aBTOpPOB 00CYy’KJaeTcsl NePeAOBOM YpOBEHb TOMOT€HHOI'O NAJIIaIMEBOr0 KaTajau3a peakiuii ¢
y4acTHEM apUIXJIOPHUIOB U IPYTUX MAJOAKTUBHBIX IJEKTPODUIIOB.

Pabota BeimonHena npu ¢punancoBoit moanepxkke PH® (rpant 23-73-00088).

Crnmcok Jmreparypbl
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boiTh miin kazarscsa? K Bonpocy npumenenusi TOF u TON st oneHkun
KATAJIU3aTOPOB

A.D. llImuar, A.A. Kypoxtuna, E.B. Jlapuna, H.A. Jlaroga

Upxymcekuii cocyoapcmeenuslil yrugepcumem, xumudeckuii ghaxynomem, 664003 Upkymck,
va. K. Mapkca, 1

E-mail: aschmidt@chem.isu.ru

Bennuunasl TOF u TON TpagulMOHHO HCIOJIB3YIOTCA Ul XapaKTEPUCTUKU AKTUBHOCTU U
crabmibHOCTH Katanu3atopos [1]. [Ipu pacuere 3TUX BETUYMH BO3HUKAET BOIIPOC O TOM, K KAKOMY
KOJINYECTBY KaTalnu3aTopa OTHOCUTh HAOII01aeMble 3HAYEHHs CKOPOCTEH peBpalleHust CyocTpaToB
U BBIXOJIOB MPOAYKTOB. OUE€BHJHO, 4TO JUIsl HOJy4eHHs UCTUHHBIX 3HaueHuil TOF m TON
HEOO0XO/IMMO HCIOJIb30BaTh KOJMYECTBO AKTHBHOTO KaTalIM3aTopa, KOTOPOE MPAKTHYECKH BCET/Ia
SIBJSIETCS. HEU3BECTHBIM, J1a U K TOMY €, C BBICOKOW BEPOSTHOCTBIO MOYKET MEHSATBHCA B XOJE
peakuuu. B pe3ynbraTte 00bIYHO ONpPEAENsOT He UCTUHHBIE, a Kaxyiuecs 3HadyeHus TOF u TON,
IIOCKOJIBKY JUIsl MX pacdyeTa BMECTO KOJIMYECTBA aKTUBHOI'O KaTaJIM3aTOPA UCIOIb3YIOT KOJIMYECTBO
IIPpEKypcopa Karaanusaropa, 3arpy>kacmMoro B peaKTop.

Panee mis psja KaTaIMTHYECKUX peakIMid OBUIO TMOKa3aHO, YTO YMEHBIIEHHE KOJIMYECTBA
3arpyaeMoro MajulaJueBoro MpEeAIIEeCTBEHHUKA KaTalu3aTropa MPUBOAUT K POCTY KaKyILErocs
3HadyeHus TOF [1,2]. Yacto HaOmroiaeTcs 1 aHanorn4YHbIN pocT Kaxkyuuxcs 3HadeHnit TON. MoskHO
MoKazaTh, 4To camo 1o cebe yBenumdeHue kaxymuxcsi TOF u TON mpu yMeHbIIEHUH 3arpy30K
KaTaJIn3aTOpa O3HAYAET, YTO KATAIUTUYECKYIO aKTUBHOCTB IMPOSIBISAET JIMIIB YaCTh 3arpy>KaeMoro
karanu3aropa. TakuMm oOpaszom, kaxymuecs BenuunHbl TOF m TON Oynyt Bcernja HHMXKe HMX
VCTUHHBIX 3HAYEHUH B Clly4ae, KOTJa aKTyaJIbHOE KOJIMYECTBO aKTUBHOI'O KaTaJIM3aTopa HUXKE €ro
KOJINYECTBA, 3arpy’>KEHHOr0 B PEaKTOP U3-3a MPOTEKAHUS MPOLEeCcCOB (HOPMUPOBAHUSI-I€3aKTUBALIMN
KaTaJn3aTopa.

B noxnane oOCyXOarOTCS CIIOKHBIE CHUTyallMd, BO3HUKAIOIIME IIPH HMHTEPHpETalun
HKCHEPUMEHTAIbHO  OMNpeAeTsieMbIX  MapamMeTpoB,  Xapakrepusyroumx  3hdeKTuBHOCTH
KAaTaJIUTUYECKUX CHUCTEM, B KOTOPBIX PEATM3YIOTCS CONPSDKEHHBIE C KaTAJIMTHUYECKOW peakuuen
npouecchl GOPMHUPOBAHUS U I€3aKTUBAIIMY KaTalu3aTopa.

PaGora BeImonHeHa npu puHaHCOBOM moanep:kke Poccuiickoro Hayunoro ¢onna (rpanrt 19-
13-00051-11).

Cnucok Jimrepartypsl
[1] L. P. Beletskaya, A. V. Cheprakov, Chem. Rev., 2000, 100, 3009-3066.
[2] A. F. Schmidt, V. V. Smirnov, Top. Catal., 2005, 32, 71-75.
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Hepuit-cogepxammi GUIIOCHINKAT MeId KaK 3 (PeKTUBHBINA reTeporeHHbIN
KATaJIU3aToPp MIJId «one-pot» ruapoamuuupoBanus S-HMF ¢ ucnonb3oBanuem
HUTPOCOEAUHEHUH

H.IO. Apxunosa', E.A. Pexuna?

pry nepmu u eaza (HUY) umenu UM. I'yoxuna, 119334, Mockea, Jlenunckuti np., 65,
UOX um. H. J. 3enunckozo PAH, 119334, Mockea, Jlenunckuii np., 47

E-mail: Natalia ANY@mail.ru

AKTyaJbHBIM HallpaBJICHUEM OPraHMUECKOI0 CUHTE3A SBJISETCS MOJIYyUYEHHE HECUMMETPUYHBIX
BTOPUYHBIX AMMHOB — B&XKHBIX IPOAYKTOB, HCIOJB3YEMBIX B IPOU3BOACTBE arpOXMMHKATOB,
KpacuTeneil U, 0COOEHHO, JeKAPCTBEHHBIX cpecTB'. OCHOBHBIM CHOCOOOM CHHTE3a BTOPHYHBIX
AMHHOB SIBJIIETCS MPOLECC THIPOAMHHUPOBAHUS, KOTOPBIH OOBIYHO IMOJPa3yMEBAET JBE CTa/WH,
BKJIIOYAOIME HYKJICO(DUIbHYIO aTaKy aMHHa Ha KapOOHUJIbHYIO IpyMIly ¢ 00pa30oBaHMEM MMUHA U
ero IocleAylollee TMAPUPOBAHKE [0 LENEeBOro BTOPUYHOro amuHa’. Ha ceroiHsmHuii neHb
O0JIBLION MHTEpEC MPEJCTABISAET TAKOM KJIACC OPraHUYECKUX coeAMHeHu, kak N-pypdypruiaMuHsl.
M3BecTHBI CIOCOOBI MOMYYEHHsI TAKUX COCIMHEHHMH IO peaklUH TMAPOAMUHUPOBAHUS, UCXOII U3
aMMHOB U OMOJOCTYNHBIX MoOJIeKyJd, Hanpumep, S5-HMF, Ha karanuszaTtopax, coiepxaiiux
0J1aropoIHBIE METAJLIIBL.

B nacrosmeit paboTe npeiiokeH WHHOBAIMOHHBIN MOAX0 K cuHTe3y N-hypdypuiaMruHOB,
KOTOPBIH 3aKIII0YaeTcs B MPOBEIEHUH peakiuu rugpoamunupoBanus S-HMF He amunamu, a 6osee
JOCTYIIHBIMH HHUTPOCOEAMHEHUSMH, B pexXHME «one-pot». Ilpm 3TOM, peakuus NpoOTEKaeT Ha
MUHEPAJIONOA00HOM KaTajlu3aTope cO CTPYKTYypoll (uiuiocwiIMKata Meau U MOAU(DUIMPOBAHHBIM
OKCHJIOM ILIepHsl.

Cepus MuHepasnonoo0HbIX Katanu3atopoB coctaBa 12%Cu/Ce02-SiO; 6bula mosydeHa mno
METOJMKE OCaXICHUs H3 MNpoMbIIIeHHOTO SiO2 W JOCTYHHBIX cojedl MeramuioB. B xome
KAaTQINTHYECKUX  HUCHBITAHUH  ObUIO  HAl/IeHO  ONTHUMajJbHOE  MAacCOBO€  COOTHOLICHHE
Ce02:S510,=20:80. Takum o0O6pa3omM, B OTHOCHTEIbHO MATKHUX YCIOBHUAX OBLI TOJyYeH psl

N-pypdbypunamuHoB u3 apoMatuyeckux HUTpocoeauHeHud u S5-HMF ¢ BbIxomom 1eneBbIxX

NO 12%Cu/0.8Si0,-0.2Ce0, y \OH
2 07 \-0  OH H, 10 atm, 150 °C N I
R * | ) - o o)
THF, 9 h L

R = -CHj,-COOH,-Cl,-OH,-(CH3)3

MpOAYKTOB 110 85 %.

Pabota BrInoiHeHa npu puHaHCOBOM noanepxke Gonaa (rpant 17-73-20282).

Cnucok Jqureparypbl
[1] Murugesan, K.; Senthamarai, T.; Chandrashekhar, V. G.; Natte, K.; Kamer, P. C. J.; Beller, M.; Jagadeesh, R. V.
Chem. Soc. Rev. 2020, 49, 6273—6328.
[2] Cukalovic, A.; Stevens, C. V. Green Chem. 2010, 12, 1201.
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Kap6enoBbie Pd-KoMILIEKCHI KAK KATAJIU3ATOPbI AIUTUBHOM MOJUMEPHU3AIMU
HOPOOPHEHOB

E.B. bepmemena!, E.U. Menenuena!, A.Il. Xpbruukona!, M.A. Tonunii!, A.®@. Acauenko’,
M.AFF. Kun:xkanos?, M.B. Bepmemes!

" Unemumym negpmexumuuecxkozo cunmesa um. A.B. Tonuuesa PAH,
119334 Mocksa, Jlenunckuti npocnexkm, 29
2Canxm-Ilemep6ypackuii 20cyoapcmeennviii ynusepcumen,
199034, Canxkm-Ilemepbype, Ynusepcumemckas nao., 0. 7—9

E-mail: Janebp@ips.ac.ru

AJIUTUBHBIE TIOJTMHOPOOPHEHBI XapaKTePU3YIOTCsS TaKUMU MPHUBJIEKATEILHBIMU CBOHCTBAMU
KaK BBICOKAsi XeMO- U T€PMOCTAOUIBHOCTh, MPO3PAYHOCTh U BBICOKHE TEMIIEpaTyphl CTEKIOBAHUS.
OpHako caM IpoLecC MX MOJIy4YEHHUs, aJIMTUBHAS MOJIMMEpPU3aLUs, SIBISIETCA Majlo W3YYEHHBIM U
IUIsL ATOTO Tporiecca TpeOYIOTCs BBICOKOA((EKTUBHBIE KaTaIM3aToOphl. BoBiieueHne 3aMemeHHOro
UKII00eQrHA, 0COOCHHO COJEPIKAIIETO MOIAPHYIO UIH (PYHKIIMOHAIBHYIO TPYIIIY, B aJIUTUBHYIO
MOJIMMEPH3AIUIO YacTO MPEJICTaBIsIeT cO00U TPy IHYIO 3a1auy. [lepcrieKTUBHBIMU KaTaau3aTopaMu
IUISL TIOTUMEPHU3AIHA TaKUX MOHOMEPOB MOTYT OBbITh Pd-KOMIUIEKCHI ¢ KapOEHOBBIMH JINTAHAMH.
[IpumeuaTesbHO, YTO TAKME KAaTaJUTHUECKUE CUCTEMbI aKTUBHBI Ha BO3/TyXe€.

B nanHom noknazne OynyT HpeicTaBiIeHbl pe3yibTaThl CHUCTEMAaTHUECKUX HCCIIET0BaHUN
BIUSHUS pA3IMYHBIX IIApaMETPOB HAa AKTUBHOCTb KAaTaJIUTUYECKMX CHCTEM Ha OCHOBE N-
TeTEPOIMKIMYECKIX U alMKIndeckux kapOeHoBbiXx Pd-kommiekcoB [1, 2]. Ha ocHoBaHum 3THX
pe3yapTaToB OBUT pa3paboraH psa KaTHOHHBIX amuibHbIX (NHC)Pd-xomrmiekcoB, KoTopbie
ABJIAIOTCSI. HOBBIMHM OJHOKOMIIOHEHTHBIMHM KaTaJlu3aToOpaMu aJJUTHBHOM IoJMMepu3anuu. B
pe3ysIbTaTe BIEPBBIE TOJIYYEHBl YHHMKAJIBHBIE KaTaJW3aTOPbl IS aiJUTHUBHOW IOJUMEpPU3ALNH,
coyeTaronye B cebe psiJi MPerMyIecTB: CTaOUIBHOCTh K KUCIOPOLY BO3AyXa M K BoJie, 001aJat0T
BBICOKOW AaKTHUBHOCTBIO (3arpy3kM KaTalu3aTopoB 10 2 M.JA.), HPOSABISAIOT TOJEPAHTHOCTh K
GbyHKIIMOHATBHBIM IpynnaM. bonee Toro, pazpaboTaHHbIE KaTalIU3aTOPbl MOKa3ald BO3MOXKHOCTh
BECTH KOHTPOJMPYEMYIO MOJMMEPH3AIMIO U TOIy4aTh OJOK-COMOIMMEpHI, YTO IS aJIUTUBHOM
MOJMMEPHU3aIMH paHee ObIII0 OUeHb PEIKUM SIBJICHHUEM.

Pabora BhinmosnHeHa npu ¢unancoBoil nmoaaepxke rpanta PH® Ne21-73-20246 (cunte3 u
uccnenoBanne NHC-Pd kommuiekcoB) m rpanta Ilpesmmenta Ne MJ[-497.2022.1.3 (cuHTE3 U
UCCIIeIOBaHKE allMKINYecKiX-Pd KOMIIEKCOB).

Cnucok Jimrepartypsl

[1] E. Bermesheva, A. Wozniak, F. Andreyanov, G. Karpov, M. Nechaev, A. Asachenko, M. Topchiy, E. Melnikova,
Y. Nelyubina, P. Gribanov, M. Bermeshev, ACS catalysis. 2020, 10, 1663-1678.

[2] A. Xpbraukosa u ap. JKypuan npuxnaonou xumuu. 2022, 95(10), 1312-1319.
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Au@(NH2)-UiO-66 — caMblii AKTUBHBII U CeJICeKTUBHbBINA KAaTAJIM3aTOP
THAPOAMMHHMPOBAHUSA (PeHUIANETHICEHA AHUITHHOM

B.B. Bepryn, B.!. UcaeBa, JI.A. Apxunos, JI.M. I'1yxoB

@I'FYVH Uncmumym opeanuuecxou xumuu um. H. J[. 3enunckoeo Poccuiickou akademuu Hayx,
119334 Mockea, Jlenunckuii npocnexkm, 47cl

E-mail: polubrat@mail . ru

I'mapoamunupoBanue (I'A) aTKUHOB — aTOM-3KOHOMHYHBIN c11oco0 GpopmupoBanus C-N cBs3H
B OPTaHMYECKOM CHHTE3€, 00pa3yIoIMecs MPH 3TOM UMHHBI U €eHAMUHBI MOTYT HCIIOJIb30BaThCS B
KauecTBE IIEHHBIX MOIYyNpoaykToB. Hanbosee pacnpocTpaneHHbIMH KaTanu3aTopamu ['A sBisioTcs
JOPOTOCTOSIIIINE METANIOKOMILIEKCHl. [IpuMepsl MpPUMEHEHHsS TeTepOTreHHBIX KaTallu3aTopoB,
BKJIFOYAsi HAHOYACTHUIIBI METAJJIOB, HEMHOTOYUCIICHHBI [1].

B nacrosimieit pabore, BriepBeie B peakiuu ['A QeHnnaneTnieHa aHIIIMHOM ¢ 00pa30BaHHEM
¢bennn-(1-hbeHnadTUI)MMUHA HCIIONB30BAHbl KAaTaJTUTHUYECKUE CHCTEMbl Ha OCHOBE MeETaill-
OpPraHMYECKUX KapKacoB (HAaHOMOPHUCTHIX KOOpAWHAIMOHHBIX nonuMepoB, MOF) (NH2)-UiO-66 u
HAHOYACTHI] 30J10Ta (Auny). DTO HCCIIEI0BAHUE SABISETCS pa3BUTHEM padOT, IPOBOAUMBIX B Hallleh
nabopatopuu MO W3YYCHHIO T'e€TEPOTEHHBIX KaTaim3aropoB Ha ocHoBe MOF mns peakmmm ['A.
Crpyktypsl (NH2)-UiO-66 coxmepxxat knactepsl ZrsOs, coequHeHHbIe (2-aMuHO)OeH30:1-1,4-
IMKapOOKCUIATHBIMU JIMHKEepaMu. OHU OTJINYAIOTCS BBICOKOH yaenbHOoI noBepxHocThio (BOT, o ~
1160 m*/r), Tepmuueckoii (1o 500 °C), paguaoHHON U XMMUYECKOH cTaOUILHOCTBIO [2].

O6pazie (NH»)-Ui0-66 — HocuTenn Auny — CHHTE3UPOBAHBI TI0O OPUTHHATILHBIM METOJIUKAM B
ycnoBuax CBU-akTuBanuu peakiimoHHONW Macchl. OHM cofiepikaT UepapXUUecKyr0 CHCTEMY MUKPO-
ME30110p, a TaK)Ke KUCIOTHBIE eHTpHI. [loaydenHble Ha UX ocHOBe KaTanu3aTopsl Au@(NHz2)-UiO-
66 conepxkat 2-3 mMacc.% Au. OHu oTaHYalOTCA y3KUM pacnpeaeneHueM Aupy no ¢gopme u pazMepy
(~7 HM), BBICOKOH y/IebHOI TOBEpXHOCTHIO (10 800 M%/T) 1 mopucTocThiO (10 0.74 cM’/r).

Hawmyumme pe3ynbraThl Ipy TpoBeeHUN ['A TocTUTaloTCsl TIPU OTCYTCTBHH PACTBOPUTEIIS
(110 °C, 3-6 4, Bo3nyx). Karanuzatop Au@NH>-UiO-66 mpoaemoHcTprpoBall Hanbosiee BBICOKYIO
aktuHOcTh (TOF = 130 4!), a cuctema Au@UiO-66 - HauGONBIIYI0 CENeKTHBHOCTH (~ 90 %,
KoHBepceust ~ 92%) u Beixox umuHa (10 83 %, 3 9), YTO MPEBOCXOAUT aKTUBHOCTh U CEIIEKTHBHOCTH
M3BECTHBIX U3 JIUTEPATypbl rereporeHHbIx karanu3atopos I'A. Cuctembl Au@U10-66 u Au@NH»-
UiO-66 He CHWKAIOT aKTUBHOCTHU B TEYEHUE TPEX KATATUTHUECKUX IIUKIIOB.

Pa6ota BeinosineHa npu GpuHaHCcoBOH noaaep:xke MunodpHayku (rpant Ne 075-15-2021-591).

Crnmcok Jmreparypbl
[1] V. Isaeva, L. Kustov, Top. Catal. 2016, 59, 1196-1206.
[2]7J. Cavka, S. Jakobsen, U. Olsbye, J. American Chem. Soc. Com. 2008, 140, 1-42.
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K Bompocy o camMmoM aKTHBHOM T€TEPOT€HHOM KaTajll3aTOPE MOKHO MOJOUTH C pPa3HbIX
CTOpOH. MOXXHO pPacCMOTPETh KOHKPETHYIO PEaKIMI0 M OIPEACIIUTh HanbojIee aKTUBHBINA
KaTaJau3aTop Ha JaHHbIA MOMEHT K HEW WJIM ONMCATh CAMBIM AKTUBHBIN KaTAIM3aTOP HE3aBUCHUMO OT
Tumna peakuuu. HenaBHo B Haleit HAy4HOH 1IKOJI€ OBLI OIMpeieieH CaMblii aKTUBHBIN IeTePOTeHHBIH
katanmzaTtop B peakuun Cy3yku-Musiypa, KOTOpBI TakKe OKa3aJics W CaMblM aKTHUBHBIM
TeTEPOreHHBIM KaTaIN3aTOPOM B OPTaHUYECKOM CUHTE3€ Ha JJAHHBIA MOMEHT BOOOIIIE.

AKTHUBHOCTb KaTaJM3aToOpa MPHUHITO U3MEPATH B uynciaax obopora (turnover number, TON), a
MMEHHO CKOJIbKO IUKJIOB OBLJIO COBEPIIEHO KATATUTUYECKUM IIEHTPOM. A Takke B 3HaueHUsX TOF
(turnover frequency), MOKa3bIBAIOIINX CKOJIBKO OOOPOTOB OBLIO COBEPIICHO 32 €AMHUILY BPEMEHHU.
Oxkazajnoch, YTO €IMHUYHBIC YacTUIIbI KaTtaausaropa Pd/C, npencrapisromnpe co00i HaHOYACTHIIBI
naJuIavs, HAHECEHHBIC Ha HAHOTJIOOYJISIPHBIN yriiepox qnuameTpoM okoiio 500 HM, criocoOHEI 3a 24
yaca MPOBECTU OKOJIO OJHOTO MMIJLIMApAa KaTaIUTUYECKHX akToB peakuuu Cy3yku-Musypsl
PexopiHyt0 aKTHBHOCTH yIaJIOCh OTPEIETUTh, 3a/ICMCTBOBAB CIIEIIMAIbHBIN HAHOMAHUITYJISITOP ISt
3axBara MHAUBUAYabHOM yacTuilbl Pd/C, a Takxke cnienuanbHyr0 HEHPOHHYIO CETh JJIsi ONTMCAHUS U

nmoac4ueTa BCCX BUAMMBIX HA 3JICKTPOHHOM I/I306pa)KGHI/II/I HaHO4YaCTHUII naJijaavs.

/ A TONSs and loadings of Pd in heterogeneous reactioh

This work
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O030p KaTAIU3aTOPOB PeaKIMU aA3U/1-aJTKHHOBOTO I{UKJIONPUCOeIHHEHNUS
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Peakuyu 1,3-aunosisipHOro HUKIONPUCOECAMHEHUST XbIOCTeHa U3BECTHBI ¢ 1960-Xx romoB u
MPUMCHSIETCS B OPraHMYECKON XHMHM JJIs CHUHTE3a MATUWICHHBIX TeTepouukiioB. Ocolyro
MONYJIAPHOCTh UMEET PEAKIUs a3U 1-aJIKHHOBOTO IUKJIONPUCOCIUHEHUSI JIJISl TIOJTYYESHUS TPUA30JI0B.
Kak npaBuio, cunres 1,2,3-Tpra3o0B MPOBOJAT B IPUCYTCTBUU MEJIb-COJIEPKAIINX KaTalu3aTOPOB
[1-3]. KaTanm3 TakuMu MeTailaMu Kak IUHK [4], cepebOpo [S] u ap. BcTpedaeTcss HAMHOTO Peke. B
3TOM  Jokjaae OyayT o0000IIeHbl JaHHBIE [0  KAaTaJIUTHUYECKOMY  a3u-aJIKHHOBOMY
IUKJIONPUCOCTUHEHHIO JJIS MTOTYUYEHUs TPHUA30JI0B.

Pa6ora BemonHeHa npu ¢puHancoBoi mouepxke CIIOIY (rpant 94060064).
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Jlokajau3anuss HAHOYACTHUI[ METAJIJIOB B 6I/IOF1/I6PI/IHHI>IX KaTajau3aTopax Ha
OCHOB€ KJICTOK MUKPOOPraHu3iMoB
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CrocoOHOCTh OakTepuii K BOCCTAHOBIICHHUIO IMEPEXOJHBIX METAJUIOB SIBIISETCS WHTEPECHOM
MUKpPOOHOJIOrMYECKO OCOOEHHOCThIO, KOTOpas MOXKET ObITh HCIOJB30BaHA JJISl TOJY4YEHHUS
METAIJIOB M  MOCJHENYIOUIEr0 HMX MNpPUMEHEHHs B  pa3luyHbix 1ensax. llomyueHHble
MUKPOOHUOJIOTHYECKUM ITyTEM METaJUTBI MOTYT OBITh OoJiee 3(h(PeKTUBHBIMHU, YEM YHCTHIC METAILIBI
IIpYU TOCJIEYIOIIEM HMCHOJIb30BAaHUM B KauecTBE KaTaiu3aropa. B gaHHOM acriekte HampaBiieHUE
aKTyallbHO, TIOCKOJIbKY TIpeljaraeT 5SKOJOTUYHYIO aJbTEPHATUBY TPAAUIMOHHBIM CIIOCOOaM
MOJIyYeHUs METaJUIOB, MOXET OBITh HCIONB30BAaHO [UJIsl OHOpeMenuanus MeTalNInYecKuX
3arpsi3HEHUN 1 OMOPEBOCCTAHOBJICHHS PEIKMX METAJUIOB [1].

N3BecTHO, 4TO OaKTEpHATBLHO CBS3aHHBIC KATAIUTHYCCKUE HAHOYACTHIIBI MOTYT OBITh
COIOCTaBUMBIMU UJIH O0Jiee 3P PEKTUBHBIMH KaTAIU3aTOPAMH, YEM TPATUIIUOHHBIE TOMOTEHHBIE UITU
reTepOreHHbIe KaTalu3aToOpPbl IPU TMAPUPOBAHUU [2] U B KIACCUUYECKOM CHHTETHUYECKOU peakiui,
coequHeHNN Xeka [1], 1 OHM TakKe IEMOHCTPUPYIOT BBICOKYIO CTAaOMJIBHOCTH NMPU M3BICYEHUU U
PELUPKYISAIUU, YTO OOBICHSIETCS CHIDKCHHOW CTOMKOCTHIO HAHOYACTHI[ K arjioMeparuu mpu
cTabunn3anuu OUOMaTPHUIIBL.

Jlokanu3anus HaHOYACTHUIl METAIIJIOB MOKET ObITh BHEKIIETOUHOH [3] U BHYTPUKIETOYHOM (B
MEePUIIIIa3MaTUUECKOM [4] U IIUTOIIa3MAaTHYECKOM MPOCTPAHCTBE [5]), UTO CBSI3aHO C JIOKATU3aIUeH
(hepMeHTOB, YUaCTBYIOIIUX B BOCCTAHOBJICHUU METAIUIOB. Ha iokam3aiuio HaHOYaCTUIl OKa3bIBaeT
BIIMSHUE pa3MYMe B CTPOCHUHM KJIETOYHBIX CTEHOK MHKPOOPTaHU3MOB. Y CTaHOBJICHHE
3aBUCMMOCTEH B JIOKaJIM3allMd HAHOYACTHI] METAJUIOB U MEXaHU3MOB MX OTJIOKEHUS SIBIISIETCS
MPEAMETOM UCCIEOBAHUS U aKTyaJbHOM 3a7aueil 1151 pa3BUTHSI «3€JICHOM XUMUNY.

PaGora BeImonHeHa mnpu (QUHAHCOBOM mojanepkke MUHHCTEPCTBA HAyKH M BBICLIETO
oOpazoBanus PO B paMkax rocyaapCTBEHHOTO 3aaHus 110 TeMe « CHHTE3 TapreTHBIX OMOJIOTUYECKH
AKTUBHBIX MOHHBIX COCIMHEHUH U HOBBIX OMOKOMMO3UTHBIX MaTtepuanoB» (FEWG-2021-0011).

Cnucok Jautepartypsl

[17 K. Deplanche, J. A. Benett, I.P. Mikheenko et al., Applied Catalysis B: Environmental. 2014, 147, 651-655.
[2] I.P. Mikheenko, J.A. Benett, J.B. Omajali, Applied Catalysis B: Environmental. 2022, 306, 121059.

[3] S.Kalathil, K.P. Katuri, P.E. Saikaly. Green Chemistry. 2020, 22(17), 5610-5618.

[4] L.S. Sebjerg, D. Gauthier, A.T. Lindhardt et al., Green Chemistry. 2009, 11(12), 2041-2046.

[5] R.L.Kimber, E.A.Lewis, F. Parmeggiani et al., Small. 2018, 14(10), 1703145.
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Hanowactuisl B HacTosiIee BpeMsi CTaIM OJHUM M3 CaMbIX BOCTPEOOBAHHBIX MaTEpHAJIOB,
HaxXoJAUIMX NPUMEHEHUE B pa3inuyHbIX oTpacisax. CuHte3 3eneHblx HaHowactul (HY) BbI3Ban
OosbLIOM MHTEpec Garofapst UX GMOCOBMECTUMOCTH M OTPOMHOI0 MOTEHLIMAJIA JUIsl UCTIOIb30BaHUS
B KaueCTBE KaTaJlu3aTOPOB, IPOTHUBOMUKPOOHBIX areHTOB, ceHcopax U T. A. [1]. Pa3nooOpa3Hbie
IpyNIbl JKUBBIX OPraHU3MOB (IIPOKApUOTHI U 3YKAapUOThI) BCE YallE HCIOJIb3YIOTCS B KauecTBE
O61O01Ia0IOHOB [Tl CO3/1aHMsI HAHOPA3MEPHBIX MaTepHaoB. BHYTpH- UM BHEKIIETOUHBIM OMOCHHTE3
HY moxet ocyiecTBIATbCS MHOIOYMCICHHBIMUA OMOIOIHYECKMMU 00BEKTaMH, BKJIIOYasi OaKTepHH,
IpuObl, APOXKIKU, BOJOPOCIH, AKTUHOMULIETBI U PACTUTENIbHBIE IKCTPAKTHI [2].

OaHuM M3 NPEeUMYIIECTB CHUHTE3a HAHOYACTUIl C IOMOIIbIO PACTEHUH SBISIETCA TO, YTO
KMHETHKa JJIs1 3TOr0 IyTH 3HAYUTENIbHO BBIINIE, Y€M B JPYruX OHMOCHHTETHYECKHX IOJIXO0/aX,
HKBHBAJIEHTHBIX XUMUYECKOMY IPUTOTOBIEHHIO HaHOYAcTHUI] [3]. 'puOBI OTHOCATCS K YMCITY )KHUBBIX
OpPraHu3MOB, KOTOpbIe crnocoOHbl K cuHTe3y HY, 3Tu sykapHOThl XapaKTepH3yrOTCs OOLIUMHU
3¢ (HEeKTUBHBIMU MEXaHU3MAaMM YCTOMYMBOCTU K BBICOKMM KOHIIGHTpAIMsIM METaUIOB, a TaKke
COZIepKaT psAJl MOJIEKYJI, CIIOCOOHBIX MTpeBpalaTh HOHbI MeTaioB B HY [4].

IlosydyeHHBIE ¢ y4acTHEM 3YKAapUOT I'€T€POreHHbIE KaTaIN3aTOPhl IPUMEHSIOTCS B PEaKLUAX
Kpocc-coueranust Munopoku-Xeka u Cyzyku-Musypsi [5,6].

PabGora BeIMmonHEeHa mnpu (QUHAHCOBON moanepkke MUHHCTEPCTBA HAyKH M BBICIIETO
oOpaszoBanust P® B paMkax rocyJjapcTBEHHOT0 3a1aHus 10 TeMe «CHHTEe3 TapreTHbIX OMOIOTHYECKU
AKTUBHBIX MOHHBIX COCIMHEHUH U HOBBIX OMOKOMMO3UTHBIX MaTtepuanoB» (FEWG-2021-0011).

Cnucok Jurepartypsl
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Onna w3 oOmux TeHIeHIMH Karanm3a 21 Beka — Mepexoa OT KaTajau3aTopoB Ha OCHOBE
miatuHOBBIX MeTauioB (Ru, Rh, Pd, Ir) k ux anamoram Ha OCHOBE MEPEXOAHBIX METAJIOB MIEPBOTO
psana (Mn, Fe, Co, Ni). B HayyHBIX CTaThiX TaKOW IEPEXOJ]] 4acTO OOOCHOBBHIBAIOT MECHBIICH
TOKCHYHOCTBIO U MEHbIIel cTonMocThio 3d MetauioB. OaHako B HenaBHUX padoTax K.C. EropoBoit
u B.Il. AnanukoBa yOequTeIbHO TOKAa3aHO, YTO TOKCUYHOCTh HE CBSI3aHA OJIHO3HAYHO MPHUPOIOH
Metasuia [1]. B aTom gokmnane Mbl IpOJEMOHCTPUPYEM, UTO BIHSHUE MPUPOJIBI METaIa Ha OOIIYIO0

CTOUMOCTDb TOHKOT'O OPraHM4€CKOI0 CUMHTE3a TAKKC 3aMCTHO IMPCYBCINYCHO.
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Puc. 1. CpaBHHUTEIBbHAS CTOUMOCTD KaTaTU3aTOPOB M JIUTaHA0B (1IpH 3arpy3ke 1%)
U cTexuomerpuieckux peareHToB. Llensr Sigma-Aldrich B eBpo Ha 1 Mob.
Pabota Bemmonnena npu ¢punancoBoit noaaepxxkke PH® (rpant 17-73-30036).

Cnucok Jaurepatypsl
[1] K.S. Egorova, V.P. Ananikov, Organometallics 2017, 36, 4071-4090.
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B wmarepuanoBeficHHHM «3€NEHBI» CUHTE3 BBI3Ba]T OONBINON WHTEpEC KaK HaJICKHBIMU,

JIOJITOBEYHBIN 54

9KOJIOTHYCCKH

0e30macHbIi

crIoco0

HU3TrOTOBJICHHUA

Ppa3INIHbIX

MaTepI/IaHOB/HaHOMaTepI/IaHOB, n3 MetaioB. Mcmonn3oBaHue MHKPOOPraHu3MOB B Kad€CTBEC

HOCHUTEICH AJId KaTAIIMTUYCCKUX MCTAJVIMYCCKUX YaCTUIL ABJIACTCA IMEPCIICKTUBHBIM HAIIPAaBJICHUCM

HCCIICOBaHUM 6.]'[8.1“0,[[8.[)5{ IpoOCTOTC U ANOCTYIIHOCTH IIOAXOJa IJIA 3TOU IENHU HCIIOJIB3YIOT Kak

rpaMoTpuiaTenbHbie [1], Tak U rpammonoxurensHbie Oaktepun [2]. [lomydyeHHBIE pe3yiabTaThl B

3aBUCHMOCTH OT UCXO/IHBIX MUKPOOPTaHU3MOB ITPEICTaBICHBI B (TA0I. 1).

Ta6muma 1. Jlokanuzarus Hanovactui (HY) B 3aBucHMOCTH OT MeMOpaHbI KJIETOK.

Mukpooprasusmsl
Mertann Pa3zmep Jlokamm3anua HY PaGora
rpamMm(-) rpamm(+)
Pd ot <2 1o 2—40 uM | KIeTouHas MeMOpaHa Cup rzgvzdus 3]
metallidurans
Shewanella [1]
+
Pd 6,33 £ 1,69 uM | kmeToyHas MmeMOpaHa oneidensis MR-1
Au 50 M kierouHas memOpana | Escherichia coli K12 [4]
Pd <10 HM kJeTouHas MmemOpana | Cupriavidus necator Stap };J; iz:‘;ccus [5]
KJIETOYHasi MEMOpaHa [6]
Enterococcus
Pd <10 um Y BHYTPHUKJIETOYHOE .
faecalis
MIPOCTPAHCTBO

PabGora BeImonHeHa mnpu (QUHAHCOBOM moanepkke MUHHCTEPCTBA HAyKH U BBICLIETO

O6p330BaHI/ISI P® B paMKax rocyAapCTBCHHOI'O 3a/IlaHUs 110 TEMC "Cunrtes TapreTHbIX OHOJIOTHYECKHU

AKTUBHBIX MOHHBIX COEIMHEHUH 1 HOBBIX OMOKOMIO3UTHBIX MaTtepuanoB" (FEWG-2021-0011).

Crnmcok Jmreparypbl
[1] Zhang Y., Zhao Q., Chen B. Reduction and removal of Cr (VI) in water using biosynthesized palladium
nanoparticles loaded Shewanella oneidensis MR-1, Science of the Total Environment. 2022, 805, 150336.

[2] Deplanche K. et al. Catalytic activity of biomass-supported Pd nanoparticles: influence of the biological component

in catalytic efficacy and potential application in ‘green’synthesis of fine chemicals and pharmaceuticals, Applied

Catalysis B: Environmental. 2014, 147, 651-665.

[3] Tan, Ling, et al. Biochemical synthesis of palladium nanoparticles: The influence of chemical fixatives used in

electron microscopy on nanoparticle formation and catalytic performance. Journal of hazardous materials 2020, 398,

122945.

[4] Srivastava S. K. et al. Biogenic synthesis and characterization of gold nanoparticles by Escherichia coli K12 and its
heterogeneous catalysis in degradation of 4-nitrophenol, Nanoscale Research Letters. 2013, 8 (1), 1-9.

[5] Sebjerg L. S. et al. Size control and catalytic activity of bio-supported palladium nanoparticles, Colloids and

Surfaces B: Biointerfaces. 2011, 85 (2), 373-378.

[6] Ha C. et al. Biorecovery of palladium as nanoparticles by Enterococcus faecalis and its catalysis for chromate
reduction, Chemical Engineering Journal. 2016, 288, 246-254.
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Karanmutuuaeckas cucrema Pt/CeOz-ZrO; sBisieTcst OTHUM U3 KOMIIOHEHTOB TPEXMapIIPYyTHBIX
KaTaJIn3aTOPOB OYMCTKH Ta30B BBIXJIOMHBIX JBUTaTeneld aBromobOmiei [1]. Hannumne moaBmKHOTO
aToMa KHCJOpoJa B KPHUCTAJUIMUECKOH pemierke TBepaoro pactBopa CeZrO, u o0ycnaBivBaer
aKTUBHOE NPUMEHEHHE TAaKUX OKCHJIOB B KaueCTBE HOCHTENEH KaTaau3aTopoB I peakuuit
okucienus. Omaako B 2015 roxy Hamm Oblia OOHApY)KEHA €IIe OJIHA YHHKAJIbHAs OCOOCHHOCTHh
cucrembl Pt/Ce02-ZrO;, KoTOpas OTKpbLJIa HOBBIE BO3MOXXHOCTH €€ HCIIOJIb30BAaHUS YK€ Kak
Karajau3aTopa CENeKTUBHOTO ruapupoBanus. OOHapykeHHOe sABIeHHE — 3T0 3ddekT
HU3KOTEMIIEPATypPHOTO CHIJIJIOBEPA BOJOPOAA, KOTOPBIM HaOI01aeTCsl B MHTEpBaje TeMIeparyp -
50-25°C u moapa3zyMeBaeT IUCCOIMATUBHYIO XEMOCOPOIIMIO BOJIOPOa HA TIIIATHHE C MOCIIEIYIOIIUM
«IrepeTekanuemM» obOpasoBaBIMxcs dactuil H* (akTHBHPOBAHHOTO BOJOPOJA) HAa HOCUTENIb U
BOCCTaHOBJIEHHE MocienHero. Bo3moxxHocts cucremsl Pt/Ce02-ZrO; akTUBUPOBATh BOAOPOA yKe
MpU OTPHUIATETIFHBIX TeMIepaTypax T[O3BOJMIO HaM pa3padoTaTh MOAXOJbI CENEeKTUBHOTO
THIPUPOBAHUS KapOOHWIBHBIX COCIWHEHWH, B TOM 4YHCIE O, — HEHACBINICHHBIX, [0
COOTBETCTBYIOIIUX CITMPTOB, & TAaKXKE HUTPO COCTMHEHUN M OKCHMOB JIO TIEPBUYHBIX aMHUHOB YXKe
MIpY KOMHATHOM Temmiepatype u armochepHoM aasnenuu Hy [2-7].

PaGora BeImonHeHa npu pUHAHCOBOM moaaepkke ¢onaa (rpant 17-73-20282, 22-73-00183).

Cnucok urepartypsl
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2421-2425.
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Eng. 2021, 9, 1161-1171.
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Karanuzatopsl peakuuil OpraHM4ecKOro CHUHTE3a 4acTO IMPEACTaBISAIOT cO00i HaHOYACTHIIBI
METaJIJIOB, 00JaJarolue KaTaJIUTUUYECKMMH XapaKTepUCTHUKAMU. ODTO METaJIbl pa3jMyHbIE I10
(U3NKO-XUMHYECKUM CBOWCTBAM M CTOMMOCTH. OJIHA pEaKIisl MOXKET KaTaJu3upOBaThCs Pa3HBIMU
Metainamu, k mnpumepy, Fe, Cu, Pd — katanmuzatopsl B peakiMH KpOCC-IETHIPUPYIOIIETO
cBsi3bIBaHUsA. Penko BcTpewaromuecs u poporue meramisl (Pd, Pt, Au) yacto o6magaioT BHICOKON
KaTaJUTHYECKON aKTUBHOCTHIO, CIOCOOHOCTBHIO KaTalIM3UPOBATh IIUPOKHI HAaOOp peakuuid, HO U
OTJIMYAIOTCSI BBICOKOW CTOMMOCTBbIO. /[[s1 yMmeHbIIeHHs noTeph OJIarOpoJHOro MeTaia IMpu
OCYIIECTBICHNH XUMHUYECKOH peakuuu 3()(HEeKTHBHO HMCIONB30BaTh HOCHUTENb. 1O €CTh CO3JaTh
TeTEePOreHHbIM KaTaau3aTop ¢ BO3MOXKHOCTBIO BBIJCJIICHHS U3 PEAKUMOHHON CMECH M MOBTOPHOIO
UCMOJIb30BaHUS KATAIUTHYECKH AKTUBHBIX dYacTHll. Mcmomnb3ys Ouornporecchl, MOXKHO CO3aTh
reTeporeHHbl OMOrMOPHUIHBIN KaTaau3aTop, MPeACTaBISIONIMi cO00M HaHOYACTUIBl MeTajlja Ha
O0M000BEKTE, U TAKUM 00pPa30M CHU3UTH 3aTPAThl SHEPTHUU M HATPY3KH HA OKPYKAIOITYIO CPEy.

Cpenu reTeporeHHbIX OHMOrHOpPHUIHBIX KaTaau3aToOpoB, M3Y4YaeMbIX HCCIEI0BaTEIsIMH,
HauOOJBIINM KaTaTUTHYECKUM TOTEHIIMAIOM 00Iaal0T KaTanu3aTopsl ¢ HaHodactuiiamu Pd [1] Ha
pa3aMyYHbIX OMoJOrMYeckuX o0bekTax. T. K. OHM CHOCOOHBI KaTalW3HpOBaTh IIUPOKHI HaOOp
peakIuii Kpocc-coueTaHui, 00J1a1al0T BEICOKOM KaTaAIMTUUECKON aKTUBHOCTBIO, TIPU ATOM MaJlJIauil
PEAKUI M JOCTaTOYHOM JOPOrod MeTajul, KOTOPBIM IIMPOKO HUCIOJIB3YIOT B PA3JIMUHBIX OTPACIAX
IIPOMBIIIJIEHHOCTH.

PaGora BhImonHeHa mnpu (QUHAHCOBOM moanepKke MUHHCTEPCTBA HAyKH U BBICHIETO
oOpazoBanus PO B paMkax rocy1apcTBEHHOTO 3a1anus o TeMe "CHHTEe3 TapreTHBIX OMOJIOTUYECKH
AKTUBHBIX MOHHBIX COEIMHEHUH 1 HOBBIX OMOKOMIIO3UTHBIX MaTtepranoB" (FEWG-2021-0011).

Cnucok aureparypsl
[1] C. Egan-Morriss, R. L. Kimber, N. A. Powell, J. R. Lloyd, Nanoscale Adv., 2022, 4, 654.
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I'ereporeHHble KaTajlu3aToOpbl HIMPOKO HCHOJNB3YIOTCS Kak B JIAOOpPaTOPHOM IPaKkTUKE
OpPraHUYeCKOr0 CHHTE3a, TaK W B MPOMBIIUIEHHOM IMPOU3BOACTBE Pa3HOOOPA3HBIX OPTraHMYECKHX
coequHeHui. JIErkocTh OTAENEHMs KaTajau3aTopa OT pEeakUMOHHOW cMecH (B OTJIMYHE OT
TOMOTEHHBIX KaTaIUTHYECKUX CHUCTEM) IT03BOJIIET HE TOJIBKO JJOOUTHCS BBHICOKOM CTENEHH YUCTOTHI
IPOAYKTA, HO U PEelIaeT BOIPOC MHOTOKPATHOTO NPUMEHEHHS KaTallu3aTopa.

Cpenu reTeporeHHbIX KaTajlnu3aTopoB BaXKHEHUIYIO pOJIb UTPAIOT HAHECEHHBIE METAITINYECKHE
Karaiau3aTopel. M3BECTHO, YTO MCHOJIB30BAaHUE HOCHUTENS IIO3BOJIAET 3HAUYUTEIBHO CHU3UTH
KOJIMYECTBO AaKTHUBHOI'O MeTajula B COCTaBe TIOTOBOM KOMIIO3UIMM (COXpaHssl NpU 3TOM
KaTaJIMTUYECKUE MTOKa3aTeIn Ha BHICOKOM YPOBHE), a TAK)Ke CTaOMIM3UPOBATH AKTUBHBIM METaJIT B
He00X0IUMOM (PU3UKO-XUMUYECKOM COCTOSTHUU.

B pamkax naHHOW pabOTHl MpOaHATIM3UPOBAHbl JAaHHBIE O HAHECEHHBIX METAJUIMYECKUX
KaTaju3aropax, MpPUMEHSeMbIX B peakuu TuApoaMUHUpoBaHus Qypdypona (anpaeruaa
PacTUTENILHOTO MPOMCXOXKACHUS) NMEPBUUYHBIMU apOMAaTHYECKUMH aMHUHAMH, MOJYYEHHBIMH U3
COOTBETCTBYIOIIMX HUTpocoequHeHH (puc. 1). BeiOpanHas peakiius u o0pa3yroniecs B pe3yibTaTe
XUMHUYECKHE MPOIYKTHI UMEIOT OO0JIbIIIOE MPAKTUIECKOE 3HAYCHUE, TOCKOJIbKY OHH UCIIOJIb3YIOTCS B
CHUHTE3€ INPOKOI0 CIEKTPAa COEIMHEHUM, B TOM UHUCIIE JEKAapCTBEHHBIX IpenapaToB. Kpome Toro,
NOJIOOHBIN one-pot CUHTE3 yIOBJIETBOPSET NMPHUHILIMIIAM 3€JIEHOW XHMUH, a Takke yJ00eH ¢ TOUKU

3pCHUA €TI0 NPAKTUICCKOTO IPUMCHCHUA B HpOMBIIJ.UICHHOﬁ n Ha60paTOpHOI>'I XHUMUU.

(o)
N Ph
NO, [M], H, __NH, @3/\0 o] \N/ M1 H, o H/Ph
Ph G0 Ph o \ , EE—— \ /
1 2 4 5

Puc. 1. BoccranoButenbHoe aMmuanpoBanue Gpypdypona HUITPOOESH30I0M
PaGora BhImonHeHa mnpu (QUHAHCOBOM moanepKke MUHHCTEPCTBA HAyKH U BBICHIETO
obpazoBanust PO B pamkax rocyaapcrBeHHoro 3aaanus Mucturyra karanuza CO PAH (AAAA-A21-

121011490008-3).
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I[lnaTuHOBBIE KATAIM3ATOPSHI AeTHAPUPOBAHUSA PONAHA

JLLH. CtenanoBa, A.B. JlaBpeHoB
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644040, Omcxk, Hegpmesasoockas, 54

E-mail: Lchem@yandex.ru

[IponuiieH sABIsAETCSA Ba)XHEUIIMM UCXOAHBIM COCIMHEHUEM Ul CUHTE3a Psiia IPOMBIIIIIEHHO
BOCTPE0OOBAHHBIX MPOAYKTOB. KaranuTuueckoe AEeruApupOBaHUE IPONAHA — OJUH U3 CaMBIX
MHOTI'000€MIAIOLIUX TPOLECCOB AJIs [TOyueHHs TponuieHa. Ha ceroqHsaInuil AeHb qeruapupoBaHue
IIPOINaHa OCYILECTBIISAETCS B IPOMBIIIICHHOM MaciiTabe Ha 0a3e HECKOIbKUX TEXHOJIOIUH, KOTOphIE
C KaXJbIM TOJOM pa3BUBAIOTCSI M MOJEPHU3UPYIOTCA. OCHOBHBIM DPA3IMUUEM CYLIECTBYIOIUX
TEXHOJIOTMH SABJISIIOTCSA IPUMEHSIEMBIE B HUX KaTaJIn3aTopbl. [Ipy 3TOM IIIaTUHOBBIE KaTAIM3aTOPBI
cuMTaroTCad HauboJsiee MEPCIEKTHBHBIMU CHCTEMaMH OJylarojaps CBOEH BBICOKOM aKTUBHOCTH B
peakIMM IO CPAaBHEHMIO C OKCHAHBIMM Karainu3aropamu. O/HaKoO, OCHOBHBIMHU IpoOieMaMu
IUTATUHOBBIX KaTaJM3aTOPOB SIBIIETCS MX ObICTpasl J€3aKTHBALUA 3a CYET KOKCOOOpa3oBaHUS U
OBICTpOE CIEKaHHE IUIATHHOBBIX YACTHIl B MPOLIECCE NETUAPUpOBaHus. B cBsi3u ¢ 3THM OoibIoe
BHUMAaHUE COBPEMEHHBIX HCCICAOBAHMM  YAEIAETCS  yCOBEPIICHCTBOBAHUIO  IUIATMHOBBIX
KaTaJu3aTopoB, 4YTO B KOHEYHOM MTOr€ TO3BOJUT 4YAaCTUYHO WM IIOJHOCTBIO PEIINTh
NepeUYHCICHHbIE TPOOIEMBI.

B nokmage OyayT paccMOTpeHBI OCHOBHBIE IOAXOJIbI, MO3BOJIAIONIIME YIIYYIIUTH CBOMCTBA
IUTATUHOBBIX KaTaJlM3aTOPOB, KOTOPBIE 3aKIIFOYAIOTCS JTMOO BO BBEJCHUM CHEIUAIbHBIX METAJUIOB -
IPOMOTEPOB aKTUBHOTO KoMIoOHeHTa (Sn, Ga, Z, Cu, Co, Mn u ap.), 1100 B IpaBUIBHOM Hoa00pe
HOCUTelNs, O0O0JaJaroero OCHOBHBIMH CBOMCTBaMH M 00ECHEUMBAIOLIETO pPaBHOMEPHOE
pacnpezeneHue akTuBHoro Metama. Ocoboe BHHUMaHue OyJeT YIEJIEHO IUIATUHOBBIM
KaTaJgu3aTopaM Ha OCHOBE CIIOMCTBIX JBOMHBIX ruapokcunoB (CII), pazpabarbiBaeMbIM B Halei
Hay4dHOU rpymnne. biaronaps cBoeil yaukanbHo# crpykrype, CI mo3Boawin BBOJUTH MJIATHHOBBIE
KOMILJIEKCHl Pa3IMYHOrO COCTaBa B MEXKCIOEBOE MPOCTPAHCTBO, OOecreunBas MX pPaBHOMEPHOE
pacrmpenieieHHe B TOTOBOM Karaiu3arope. BBeaeHue npoMoTupyrommx MetaiioB B ciou CHI
MTO3BOJIMITH IOOUTHCS TECHOTO B3aUMOJACHCTBUSI B CUCTEME IIATHHA — IPOMOTEPY, YTO B KOHEUHOM
UTOTe CIIOCOOCTBOBAJIO 3HAYUTEIHHOMY YBETUUEHUIO aKTUBHOCTH U CENIEKTUBHOCTH KaTalln3aTOPOB
B PEAKIUU.

PaGora BeImonHeHa mnpu (QUHAHCOBOM moanepkke MUHHCTEPCTBA HAyKH U BBICHIETO
oOpazoBanusi PO B pamkax rocyaapctBeHHoro 3amanus Mucrtutyta karammza CO PAH (mpoekt

AAAA-A21-121011890074-4).
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IlepenoBbie T0CTHKEHHS] B TOMOT€HHOM HHKeJIeBOM KaTajin3e peakuuii Kpocc-
couetanusi 1 CH-pyHKIHOHAIN3AIMH C YYACTHEM apUJIXJIOPUI0B

0.B. Xa3unoB, B.M. UepnbiieB

FOosicno-Poccutickuii 2ocyoapcmeennviii noaumexruyeckuil yuueepcumem (HIIH) umenu
M.U. ITnamosa, 346428, Hosouepracck, yn. [Ipoceewenus, 132

hazipov@bk.ru

Karanutuueckue cuctemMbl Ha OCHOBE KOMILIEKCOB Ni IIMPOKO HCHOJIB3YIOTCS B PEaKIMSIX
kpocc-couetanusi u CH-QyHKOuoHanM3anuu. OTH CUCTEMBI IOCTOSHHO COBEPIICHCTBYIOTCS,
pa3pabaThIBarOTCS HOBBIC JIUTAHIBI U METOJBL. B mociennue roapl 0co00¢ BHUMAHHE YIEISCTCS
pa3paboTKe HOBBIX HUKENEBBIX KATAIUTUYECKUX CHUCTEM, KOTOpBIE MO3BOIIINA OBl UCHOIH30BaTh B
HUKEIb KaTAIU3UPYEMbIX PEaKIUIX apUIHPOBAHUS IIUPOKOJOCTYITHBIE ApUIXIOPHUIBI.

B nokiane ocHOBHOe BHMMaHWE OyleT YICIICHO IBYM B3aMMOJIOIOJHSIOIINX CTPATETHSIM
MPOBEJICHUST ITHX peaknuid. Bo-TepBBIX, MIAHUPYETCS PACCMOTPETh IEPEHAOBHIC JTOCTHKCHHUS
apUIMPOBAHUS PA3IMYHBIX CYyOCTPATOB B YCIOBHUSIX XOPOIIO M3BECTHOTO KATaJIUTHUECKOTO ILHKIIA
Ni(0)/Ni(Il) ¢ mpuMeHEeHHEeM TaKWX BCIIOMOTaTENbHBIX JIMTAHJIOB, KaK N-TeTepOlHKINYCCKHE
kapOenbl unu oucocunsl (puc.l). Bo-BTOphIX, OyAYT paccMOTpEHBI MEPEAOBbIC TOCTHIKEHUS
peakiuii apuIMpOBAaHUS C HCIIOJIB30BAHHEM METOJIOB (DOTOXMMHH WM JJICKTPOXHMHH, TPU
UCIONIb30BAaHUM B KA4eCTBE JIUTAHJOB PA3NMYHBIX a30TUCTBIX TETEPOIMKIIOB, HampuMep,

OUnUpUINHbI, GeHaHTPOIUHBI U T.1. (puc.l).
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2 p -Pr Fle
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2 ‘ PP 0

PPh, PPh,

| dppf NiXantphos
BINAP i-Pr
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AdBrettPhos R=Ad
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Puc. 1. Tunnunsie npumepst P-, NHC- unu N-nurannos, ucnonb3yembie B Ni KaTalnsze.

Pabota BemonHeHa npu GpunancoBoit noanepxke PH® (rpant 22-23-00308).
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IlepenoBbie nocTu:xenus B PA/NHC karanuse peaknuun Cy3yku-Mustypol
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Peakuus Cy3yku-Musiypsl noslyumnia IIgpouaiiiiee paclpoCTpaHEHHE B COBPEMEHHOM
OpPraHUYeCKOM CHHTe3€ Kak oJuH U3 Hanboiee 3(h(PEeKTUBHBIX MHCTPYMEHTOB OOPa30BaHUS CBSI3U
yraepoa-yraepoa. Cy3yku-Mustypsl ¢ ydacTieM apuiOpOMUIOB U APYTHX aKTUBHBIX 3JIEKTPO(HIIOB
MOXKET KaTaJU3UpOBaTbCi pPa3IMYHBIMM MaUIJMEBBIMU  KaTalu3aTopaMH, B TOM YHUCIIE
«Oe3nuranHpIMu» (opmamu nawtagus [1]. OnHako mpUMEHEHME MeHee aKTMBHBIX, HO Ooiiee
JCIIEBbIX ApUIXJIOPUIOB, Kak IHpaBuilo, TpeOdyeT MNPUMEHEHUs CHEelMaJIbHbIX JIMTAHJOB.
D¢ heKkTUBHBIMU JTMTAaHAMH [T aKTUBAIIMH aPIIXJIOPHIOB B peakiun Cy3yku-Mustypsl sSIBISIFOTCS
N-rerepormkmunyeckne kapoensl (NHC). HMcnomszoBanme komiuiekcoB Pd/NHC mo3Bonmino
CYLIECTBEHHO PacIIUPUTh BO3MOXKHOCTHU Kpocc-coueTanusi Cy3yku-Muslypbl U clief1aTb BO3MOKHBIM
UCMOJb30BAHUE B KAYECTBE PEAreHTOB HE TOJIBKO APWIIXJIOPHUIbI, HO M JIpyTrue MajJOaKTUBHBIE
AIEKTPOQPUITBI — MPOU3BOIHBIE (heHOIIa, F(PUPBI U aMUJIBI KAPOOHOBBIX KUCIOT U ap. [1,2].

B noxnane obcyxmatorcs mepenoBbie nocTkeHus ucnonb3zoBanus PA/NHC komriekcoB B
KayecTBe KaTanu3aTopoB peakunu Cy3yku-Mustypsl. Ha ocHOBe aHanmmu3a myOaukaiuii mociaeHux
JeT, B TOM 4Hcie paboT aBTOPOB, MPHUBOJMUTCA aHaNU3 BIMsAHUA cTpykTypsl NHC-nuranpa u
COJIMTaHJIOB HAa AaKTUBHOCTb, CTA0MJIBHOCTh M IPOU3BOJUTENBHOCTh KATAJIUTUYECKHUX CHCTEM,
00CYKJJaI0TCSl CUCTEMBI-PEKOPCMEHBI 110 YPOBHIO akTUBHOCTH U TpousBoauTensHoctu (TOF, TON,
Temneparypa u 1p.). PaccmarpuBaroTcsi mepcrneKkTUBbl pa3BUTHs KaTtaiuTuueckux cucremM Pd/NHC
st peakuuu Cy3yku-Musypbl ¢ ydacTHEM JIaKTUBUPOBAHHBIX 3JIEKTPOPHIIOB.

Pabota Beimonnena npu ¢punancoBoit noanepxkke PH® (rpant 22-23-00380).

Cnmcok Jureparypbl
[1] L. Beletskaya, A. Alonso, V. Tyurin, Coordination Chemistry Reviews. 2019, 385, 137.
[2]J. Buchspies, M. Szostak, Catalysts. 2019, 9(1), 53.
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ITepenoBbie JOCTHKEHHMS B TOMOTE€HHOM NAJVIaJAHEBOM KATAaJIM3€e peaKkuuu
BbyxBaiabaa-XaprBura

ML.A. llleBuenko, A.1JO. UepHenko, B.M. UepubiiieB

FOosicno-Poccutickuii 2ocyoapcmeennviii noaumexruyeckuil yuueepcumem (HIIH) umenu
M.U. ITnamosa, 346428, Hosouepracck, yn. [Ipoceewenus, 132

maxshevch@yandex.ru

Peakuus byxBanbaa-Xapreura ysxe okoso 30 JeT akTUBHO IPUMEHSIETCSI B KAYECTBE YI0OHOTO
metoza cos3fganus C—N CBsA3M B OPraHMYECKOM CUHTE3€. DTa METOJO0JIO0IHs IOCTOSIHHO Pa3BUBACTCS
KaK B HalpaBJICHUM Pa3pabOTKU HOBBIX, Oosee 3(PPEeKTUBHBIX KATATUTUYECKHX CHUCTEM, TaK U B
IUIAHE PaCIIMPEHUs] KpyTra IPUMEHSEMbIX PEareHTOB.

OcHOBHOE BHUMaHUE B JOKJIAJ€ YACNAETCS CpPaBHUTEIbHOMY aHaJINW3y MNaIaJHueBbIX
KaTaJau3aTopoB peakuuu byxBanbaa-XapTBuUra ¢ JUraHgaMu pas3jIMYHbIX TUIOB (MUHUMAalbHas
spdexTuBHas 3arpy3ka KaTajau3aTopa, BO3MOXKHOCTH CHUIKEHMSI TEeMIIepaTyphl, aKTHBaLUs
apWIXJIOPUJIOB U JIPYTMX JE€aKTHBHUPOBAHHBIX 3JEKTPO(UIIOB), BIMSIHHUE CTPYKTYphl JHMraHaa Ha
aKTUBHOCTb U CTAa0MIJIBHOCTb KaTaJIUTHUECKUX cucteM. [IpencraBien aHain3 IMTepaTypHBIX JaHHBIX

IOCICIHUX JICT U 06CY)KI[EIIOTC$I PE3YIbTATHI, ITOJTYYCHHBIC aBTOPAMH JOKJIaJa.

O Bu er
"y O'
O / N

> By CI
7@ pgC! c O\ |-Pd‘
e, CIPPE /— /
Bu Bu
/\ N:\ //>

Chem. Eur. J. 2022, 28, €202103341 ACS Catal., 2023, 13, 3934-3948

—Q  Pd-PEPPSI-IPr{PhOVe)2

Org. Biomol. Chem., 2022, 20, 2096-2101

Ph Ph
Ph Ph
Acyl~ni \'/'/, O \/,,, OH
&
7 N % 7 "N
Ph 8\‘: o Ph _/I\ P

N- Ph \N PH

i, CI'PdiC’\:@ " C,.Pd " i:
—o i by \_/ A NC/> no'  pil b \_/
MOHU3UpyoWUECcs: KOMIEKChI - 06beKMbI Hawux uccredosaHul
OO6CyKaar0TCs MepCeKTHBBI PA3BUTHUS KaTaluTHuecKoi Metogonoruu C-N Kkpocc-coueTanus
Ha OCHOBE peakiuu byxBanbaa-XapTaura.

Pabota Beimonnena npu ¢punancoBoit noaaepxkke PH® (rpant 22-23-00304).
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IlepenoBbie TOCTHKEHUS B TOMOT€HHOM PyTeHHeBOM KaTaiau3e peakuuii C-H
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Pyrennii-karanmsupyembie  peakuun C-H  QyHKImoOHanu3aumm — SIBISIOTCS  aKTHBHO-
pa3BUBarOIIMMCs HanpasiaeHueM Karanusa[l, 2]. OHU MOJIy4uau HIMPOKOE PAaCIpOCTPaHEHHUE Kak
3¢ (HeKTUBHBIA HHCTPYMEHT JJISl CHHTE3a U MOCT-MOAU(UKALIMHY JIEKAPCTBEHHBIX MpenapaTos|3], mis
CO3JaHUsl HOBBIX MarepuaioB M Jp. PyTeHmil TakKe MNpeaCcTaBIsieT HUHTEPEC B KayecTBE
MEPCIEKTUBHON 3aMeHBI 00Jiee TOPOTOCTOSIINM TEPEXOAHBIM METalaM, TaKUM Kak MauIaaui,
poaui U UPUIUNA.

B npencraBnenHoM nokiane OyayT pacCMOTPEHBI MOCIEIHUE JOCTHUKEHHS B TOMOT€HHOM
PYTEHHEBOM KaTallM3e, JaHa OIlIeHKa pa3paboTaHHBIM KaTanuzatopaM s peakumii C-H
(byHKIMOHATM3AMHA. ByIyT paccMOTpPEHbI OCHOBHBIC THIIBI JIMTAHJOB, NPUMEHSIEMbIE B OITHX
peaKusx U 00CYXIEHO BIUSHUE CTPYKTYPBI IUTaH/1a Ha 3P PEKTUBHOCTH KATATUTHYECKON CHCTEMBI.
Taxke OyayT o0003HaueHbl HEpelIeHHbIE NpPOOJIeMbl PYTEHHEBOIO KaTalu3a U IEPCIEKTHBBI
MAIBHENIIINX UCCIEI0BAHUN B DTOI 00JIaCTH.

Kpartko OynyT oTMeueHbI pe3yabTaThl paboThl aBTOPOB JI0KJIAa B 001aCTH pa3pabOTKH HOBBIX
MeTo/10B C-H QyHKIIMOHaNM3aI1K ¢ UCIIOJIb30BaHUEM TOMOTEHHOTO PYTEHHUEBOT0 KaTajln3a.

Pabora BeImonHeHa npu puHaHCOBOM mojaep:kke Poccuiickoro HayyHoro ¢gonzaa (rpast 21-
73-00058).

Cnmcok aureparypsl

[1] Arockiam P. B.; Bruneau C.; Dixneuf P. H., Chemical Reviews, 2012, 5879.

[2] Gramage-Doria R.; Bruneau C., Coordination Chemistry Reviews 2021, 213602.

[3] Simonetti M.; Cannas D. M.; Just-Baringo X.; Vitorica-Yrezabal L. J.; Larrosa 1., Nature Chemistry, 2018, 724.
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3a mocienHee aecsATuiaeTre GOTOKATAIN3 MPOYHO BOLIEN B MPAKTUKY TOHKOT'O OPraHHYECKOTO
CHUHTE3a, a IMOTOMYy K (oTOoKaTanu3aTopaM — COEIUHEHHUSM, CIHOCOOHBIM TpaHCHOPMHUPOBATH
SHEPTHUI0 CBETa B XUMHUYECKUN MOTEHIUAN — MPEABABISAIOTCA BbICOKHE TpeOoBaHus. B otnuyne ot
KJIACCHYECKHX KaTaJn3aTOpPOB, aKTUBHOCTH KOTOPBIX MOKET OBITh cBeneHa K nojcuery TOF u TON,
B ciydae (HOTOKATaIM3aTOPOB HA TIEPBBIA IUIAH BBIXOJUT LEJIBIH psAJ HMHBIX KIFOYEBBIX
xapaktepuctuk. Korzma pedb 3axoguT o aAusaiiHe (OTOKATaTUTHUYECKOH CHUCTEMBbI OOpamaroT
BHUMaHHE Ha TaKue II0Ka3aTeld, KaK HMHTEHCUBHOCTb TOIJIOIICHUs cBeTa, 3((HEeKTUBHOCTh
WHTEPKOMOMHAIIMOHHON KOHBEPCHM, DSHEPTUU TPUIUIETHBIX COCTOSHUN, SJICKTPOXMUMHUYECKUE
MOTEHLIMAJIbl M, HAKOHEL, BPeMsl JKU3HU BO30YKIEHHOIO COCTOSHUA. B 3TOM IulaHe Hamitydiiue
pe3ybTaThl MOKA3bIBAIOT (DOTOKATAIM3ATOPHI HA OCHOBE KOMILJIEKCOB JIparoleHHbIX MeTaJlIoB [1].

Tem He MeHee, yxe ceifuac BeayTCs pa3roBOPHI O BOZMOXKHOCTH PACHIMPEHUS Ta00PaTOPHBIX
HapaboTOK B obOsacTu (oToKaTaaM3a Ha IMPOMBINUIEHHBIE Mpolecchl. M ecnu paccMmarpuBarh
aKTUBHOCTb (POTOKATAJIM3aTOPOB B ATOM pa3pe3e, TO Ha MEPBBIA IUIAaH BBIXOAUT JEIIEBH3HA
¢doTokaTann3zaTopa U €ro CTaOWIBHOCTh B YCIOBHUSX PEAKIHUU NPU COXPAHEHUHM MPUEMIIEMBIX
nokasaresneil (pOoTOKaTaATUTHUECKOW aKTMBHOCTH, OTOBOPEHHBIX BbIlIe. [103TOMy mepcrneKTUBHBIM
HampaBJICHUEM SBJISIETCS pa3pabOTKa HOBBIX OPraHMUYECKUX [2] ¥ reTeporeHHbIX (POTOKaTaIN3aTOPOB
[3].

Cnucok JiuTepatypsbl

[1] Monti F., Baschieri A., Sambri L., Armaroli N., “Excited-state engineering in heteroleptic ionic iridium (III)
complexes”, Acc. Chem. Res., 2021, 54, 1492—1505.
[2] Speckmeier E., Fischer T.G., Zeitler K., “A toolbox approach to construct broadly applicable metal-free catalysts for

photoredox chemistry: deliberate tuning of redox potentials and importance of halogens in donor—acceptor
cyanoarenes”, J. Am. Chem. Soc., 2018, 140, 15353—15365.

[3] Ghosh 1., Khamrai J., Savateev A., Shlapakov N., Antonietti M., Konig B., “Organic semiconductor photocatalyst
can bifunctionalize arenes and heteroarenes”, Science, 2019, 365, 360-366.
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IHonydyeHnne nepcneKTUBHBIX MATEPUATIOB HA OCHOBE METaTe3MCHOM
NOJIUMepU3aluu 0/j1e()MHOB M3 BO30OHOBJIIEMOI0 PACTUTEIBHOTO CHIPbS
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E-mail: akmalov.tim@gmail.com

[Tpubnuzurensuo 90% noOriBaeMoi Ha 3eMiie HEPTH CKUTAETCS B KAYECTBE TOIUIMBA, UX HUX
JTUIIb HEOOJNbIIas YacTh HCIONB3YeTCsd B KAueCTBE MPOM3BOJCTBA BAXKHEHUIIUX MPOMBILIUICHHBIX
MPOJIYKTOB, HECMOTPSI Ha 3HAYUTENIbHBIA POCT B IMOCJIEIHEE BPEMSI BO3OOHOBIISIEMBIX HCTOYHUKOB
[1]. B cBsi3u ¢ 9TUM, Ha CETOAHAIIHUN JE€Hb UCCIEIOBAHMS B 00JIaCTH BO30OHOBIIIEMOI OMOMACCHI
SIBJISICTCSl aKTyaJIbHBIMHM, TaK KakK IMO3BOJIAIOT MOJydYaTh SKOJOTUYECKH YUCThIE MaTepuaibl 0e3
yiiepoa okpy»xatouieit cpeze. JlanHyro 3ajauy BO3MOYKHO PEIINUTH C IIOMOILBIO pEaKIMy MEeTaTe3nca
oNie()MHOB KaK yHMBEPCAIbHOI'O WHCTPYMEHTA MOCTPOCHHS BOMHOW YTJIepOA-yriIepoaHON CBS3U
(Puc. 1).
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Puc. 1. O6mias cxema mosydeHus HOBBIX MaTepHalloB Ha OCHOBE MeTaTe3nca ojeduHa.

[Tocnennue pe3ynbTaThl TOKA3BIBAIOT, YTO PEAKIIMS METATE3MCHOMN MOJUMEPHU3ALUNA OTINYHO
MOAXOAUT Il TIONYYEHMs] YCTOMYMBBIX MaTEpHAIOB, KOTOpPbIE MOIYT MPUHTH Ha 3aMEHy
cuHTeTHYeCKUM aHaioram [2,3]. K npeumyriecTBaM 1aHHON peaKIIuu MOXKHO OTHECTH BO3MOXKHOCTh
BBIJICJICHHS IPOTYKTOB B HECKOJIHBKO CTAIUM, HCTIOJIB30BAHNIE KATATUTUYECKUX CHCTEM TOJIEPAHTHBIX
K OONBIMMHCTBY (YHKIIMOHAJIBHBIM TPYMIaM, BBICOKAs CEIEKTHBHOCTh. Pa3paboTka HOBBIX
MOAXOJOB M YCJOBUH I TOJY4YEHHUs IOJMMEPOB W KOMIIO3UTOB HAa OCHOBE BO300HOBIISIEMOM
OMOMAacCCHI SIBISIETCS aKTyadbHOU U MHTEPECHOW 00JacThIO UCCIEA0BAHUN.

PaGora BeImonHeHa mnpu (QUHAHCOBOW ToOANEpKKE MHUHHCTEPCTBA HAYKH M BBICIIETO
oOpazoBanus PO B paMkax rocygapcTBEHHOTO 3ajaHus 1o TeMme «HampaBienHas moaudukamms u
UCCIIEIOBAaHNE CTA0MJIBHOCTH TPOHW3BOAHBIX (YypaHOB - TIIEHHBIX MPOAYKTOB KOHBEPCUU
BO300HOBIIsIEMO# pactutensHoli ornomacce» (FEWG-2022-0001).

Cnucok Jureparypbl

[1] U.S. Energy Information Administration, URL: http://www.eia.gov.

[2] L. M. de Espinosa and M. A. R. Meier, Organomet. Chem., 2012, 39, 1-44.

[3] L. Hollande, A. S. Jaufurally, P. H. Ducrot, F. Allaisa, RSC Adv., 2016, 6, 44297-44304.
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CoBpeMeHHbIE HATIPABJIEHUS] Pa3BUTUS MPUIMEBBIX GOTOKATAIN3ATOPOB

J.M. Auapees'?, H.C. Illianaxos?, A.Jl. Kooeaes'?, B.Il. Ananukos?
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Kommnekcusie coequnenus Ha ocHoBe upuaus (I1I) mpumensitoTes B poTopenokc-KaTanuse ¢
CaMOro Haudajga €ro pa3BUTHUA M II0 Ced JAeHb. B omIMYMe OT MHOTMX OPraHMYECKHUX
(doToKaTaTM3aTOPOB OHHM O00JAMAIOT BBICOKOH (HOTOCTAOMIIEHOCTBIO, XOPOIICH OKUCIUTEIHHO-
BOCCTAaHOBUTEIBHON YCTOMYMBOCTHIO U OTHOCUTEIHHO OOJBIIMM BPEMEHEM >KU3HHU BO30YKICHHBIX
cocrostHuil. O1HaKO OONBIIMHCTBO PACHPOCTPaHEHHBIX (DOTOKATANIM3aTOPOB ATOrO cemeiicTra (fac-
[Ir(ppy)s], [Ir(bpy)s]*", [Ir(tpy)2]’" u ap.) o6mamaoT JOCTATOYHO HU3KUMH KOd(UIEeHTaMU
MOTJIOLIEHUS] BUAMMOIO CBETA, YTO HETaTUBHO CKAa3bIBAETCS HA MX KAaTaJUTHYECKUX CBoiicTBax. B
HAaCTOSIIEe BPEMS CYIIECTBYET HECKOJBKO MOAXOAOB K YJIYUIIEHHUIO 3TOTO MMapaMeTpa, TaKue Kak:
nonbop HauanbHOro kapkaca (IrNs, IrCoNg, IrC3Ns, IrCoNoLX u np.), BBe[eHHE ONpeaeTIeHHbIX
¢ynkumonaneHeIx rpynn (-CN, -OMe, -tBu, -TPA u np.), yBenuueHue pa3zmepa COIpPsHKEHHON
CUCTEMBI, a Takke cBs3biBaHue ¢ xpomodopamu (BODIPY, PBI u gp.). Ilepeuncnennsie
MOH(UKAIMY MTO3BOJISIIOT KaK YJIy4llaTh YK€ OMMCAaHHBIE PEaKIMH, TaK U pa3padaThiBaTh HOBBIE.
[1-3]

Cnmcok aureparypsl

[1] R. Bevernaegie, S. A. M. Wehlin, B. Elias, L. Troian-Gautier, ChemPhotoChem. 2020, 35, 217-234.

[2] M. R. Schreier, X. Guo, B. Pfund, Y. Okamoto, T. R. Ward, C. Kerzig, O. S. Wenger, Accounts of Chemical
Research. 2022, 55, 1290-1300.

[3] O. M. Griffiths, H. A. Esteves, Y. Chen, K. Sowa, O. S. May, P. Morse, D. C. Blakemore, S. V. Ley, The Journal of
Organic Chemistry. 2021, 86, 13559-13571.
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E-mail: liana9991@ioc.ac.ru

Nonnsie xuakoctu (MXK) - 3T0 opraHuveckue Coiu, KOTOpbIE Oiaronapsi CBOCH CTPYKType
HaxoJATCsI B )KHJIKOM COCTOsTHUY TIpH Temmneparypax Hwke 100 °C. [llupokue o61acTi mpUuMEeHEHHS
MK MOXHO OOBSICHUTD HMX HEOOBIYAHHOW CTPYKTYpPHOM THOKOCTBIO. YHCIO BO3MOXKHBIX
KOMOMHAIMI KaTHOHOB M aHHOHOB B cocTaBe MWDK npubmmxaercs k 10'% uro mnossomser
IIPENIIOJIOKUTh, YTO B OJHOM Moiekysie MK MOXHO coderaTh NMPaKTUYECKH JIFOOBIE jKellaeMble
cBoiicTBa [1].

W3navansno MK nmpuBnexian BHUMaHUE HccienoBaTesiell Oiarogapsi CBOMM BbIIAIOIIUMCS
(GU3UKO-XMMHYECKUM CBOWMCTBaM, TaKUM KaK TepMUYeCKass CTa0WIbHOCTb, HHU3KOE WIIU
HE3HAYUTENIbHOE JaBJICHHE MapOB, HErOPIOYECTh, HEJIETYYECTh, JIEKTPOXUMHUYECKasl CTAOUILHOCTD
1 ONarompusTHBIE COJIbBATUPYIOIINE CBOWCTBA JUISl ITUPOKOTO CHEKTPa MOJSPHBIX M HEMOJSPHBIX
BemiecTs [2].

WX, uHorna HasbpIBa€MbIE «3€JEHBIMU PACTBOPUTEISIMIY, HE SBISIOTCS IO YMOJIYAHUIO
0€30MacHBIMH JJIsl OKPYXKAIOIIeH cpeibl U YelIOBEKa, MOCKOJIbKY HEKOTOpPhIE U3 HUX HAa CaMOM Jelie
JOBOJIBHO TOKCHUYHBI. OJHAKO HMX TOKCHMYHOCTb MOXHO CHU3WUTH IPH TOMOILM IPaBUIBHOTIO
IIPOEKTUPOBAHMSI CTPYKTYPHI [3].

JIrobast Owuosiornyeckass aKTUBHOCTH/CBOMCTBO XuMuyeckoro BemectBa (d) sBuasercs
dbyukuueit ero xumudeckoro cocrara (C) u onuckIBaeTcs ciaeayrouiei popmynoi (1):

O=f(C) (1)

Bricokass 6uonorndeckas aktuBHocTh MK oTuacTn 0OBsicHsE€TCS MX CHOCOOHOCTBIO JIETKO
pacTBOPSATHCS Kak B BOJHBIX Cpelax, TaK M B IJUMUIHBIX OHCIOSNX, M3 KOTOPHIX MOCTPOEHBI
KJIeTO4YHble MeMOpaHbl. braronaps CTPyKTYpHBIM OCOOEHHOCTSM, TaKMM Kak JUIMHA W
Pa3BETBICHHOCTh OOKOBOW aJTKWJILHOM IIETTH.

Jlst onmucaHus B3aMMOCBSI3U CTPYKTYPBI M CBOWCTBa mcmonb3ytores moaenn QSAR. QSAR
Mpe/ICTaBIsieT cOO0H MaTeMaTHYeCKYyl0 MHTEPIpPETalui0 OMOJIOTHYECKOW aKTHMBHOCTU BELIECTB C
MOMOIIBIO CHEHMATIBHBIM 00pa3oM MOJO0OPAHHBIX JIECKPUIITOPOB. MOJEKYISIpHBIA JIECKPUIITOP —
YHCJICHHAs BEJIMUMHA, XapaKTepPU3yIoLIas MOJIEKyTy (MM XUMUUECKUi 00beKT) [4].

Lenbto naHHO# paboThI sBiIAETCS co3faHue 0a3bl JaHHBIX HUTOTOKCcHMuHOCTH VMK 1 moadop
JIECKPUIITOPOB, KOTOpbIe OYAYyT ONMUCHIBATh BKJIAJ] CTPYKTYPHBIX OCOOCHHOCTEH B OMOJIOTHYECKYIO
aKTUBHOCTb.

Cnucok Jureparypbl
[1] Dommert F. et al. J. Mol. Lig. 2010, 152, 2.
[2] Earle M. J. et al. Nature. 2006, 439, 831.
[3]1K.S. Egorova, V.P. Ananikov, ChemSusChem. 2014, 7, 336-360.
[4] M.H. Fatemi, P. [zadiyan, Chemosphere. 2011, 84, 553.
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ITosryyeHue u npuMeHeHUe ""KINK'' -MOJMMepPOB U3 BO300OHOBJIsIEMBbIX
¢pypaHoBbIX "coeqnHeHUH-MIIATHOPM"
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Karanusupyemoe Menpio azua-ankuHoBoe nukionpucoenuienue (CuAAC) sBiseTcst LIUpOKO
UCTOJb3YEMBbIM, HAJEKHBIM M TPOCTBHIM CIIOCOOOM CO3/JaHUSl KOBAICHTHBIX CBSI3€H MEXIy
CTPOUTENIbHBIMU OJIOKaMH, COAEPIKALMMHU Pa3InuHble (yHKIMOHAIbHBIE Ipynbl. OHO 103BOJISAET
[OJIy4yaTh 0’KUJAaeMble IPOAYKTHI C OUYEHb BHICOKUM BBIXOZIOM, SIBJISI€TCSI PETHOCEIEKTUBHBIM U AAaET
1,4-nu3amemennsle 1,2,3-tpuaszonsl. [lonydyenne Tpua3oabHbIX GParMeHTOB SIBJISETCS OCHOBOM ISt
CHHTE3a JIMHEHHBIX W PA3BETBICHHBIX IMOJUMEPOB C OOJIBIION MOJIEKYJISPHOH Maccoi, KOTOpbIE
IIPUBJICKATEIbHBl CBOEH CTaOMJIBHOCTBIO M HMHTEPECHBIMU CBOWCTBAMM KIMK-XxMMUU. HoBuzHOM
paloThI IUTaHUPYETCA U3yYeHHE (PYPAHOBBIX IIAT(HOPM B KAUECTBE UCXOAHBIX JUIs HOTYUYEHUS KIIHMK-
nonumepoB [1]. Oxunaercst moaydeHue psiua GypaHuI-TpUa3oNbHBIX «KIAK»-TIOIUMepoB u3 I M®

1 B0300HOBIIsIeMBIX C2, C4 11 C6 mosmosoB ¢ momotsio CuAAC (puc. 1).
0]
T I
P R i
o) 1-3 /\D”[
1-3

Puc. 1. [Tomyyaemsblif monmmep U3 HOBBIX (ypaHOBBIX MOHOMEPOB, COJIEPKAIINX MTOIBUKHBIE

Z—Z

ATUJICHOBBIN, OyTUIICHOBBIN U T€KCUIIEHOBBIN CErMEHTHI.

[Ipu ycnoBuu BBICOKOM CTETIEHU MOJMMEPU3ALMHN U TEPMUUYECKON CTaOMIBHOCTH MOTYYEHHbIE
MaTepuajbl MOTYT ObITh UCIIOJIB30BAHBI B KAUECTBE BO30OOHOBIISIEMBIX TEPMOILIACTOB, HAIPUMED, C
LIEJIbI0 IPOU3BO/ICTBA INIACTUKOB 711 3D neuatu. Taxxke rmiaHupyeTcs NOdyYUTh IPYrie MOHOMEpPHI
Ha OCHOBE ()ypaHOB, KOTOpbIE B AaJbHEWUIIEM MOTYT MOCIY>KHUTh OCHOBOHM Ul BO30OHOBJISIEMBIX
SMOKCHUIHBIX CMOJI ¥ Pa3JINYHBIX CETYATHIX ITOJIMMEPOB.

PaGora BhImonHeHa mnpu (QUHAHCOBOM moanepkke MUHHCTEPCTBA HAyKH U BBICHIETO
oOpazoBanus PO B paMkax rocyapcTBEHHOro 3ajanus no teMe "HampasnenHas monudukanus u
UCCIIeIOBaHNE CTAOMJIBHOCTH TPOM3BOJAHBIX (ypaHOB - IEHHBIX MPOJYKTOB KOHBEPCHUU
B0O300HOBIIsIeMOii pactutenbHol 6rnomacce" (FEWG-2022-0001).

Crnmcok Jmreparypbl
[1] B. Karlinskii, L. Romashov, K. Galkin, P. Kislitsyn, V. Ananikov, Synthesis. 2019, 51, 1235-1242.
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3D-nevyaTHbIe a3poresieBble MOAJI0KKHU I HAHECEHHBIX KATAJTU3ATOPOB

E.O. ennax!, I1.C. Apremosa?, A.B. Muponos?

T Unemumym opeanuueckoti xumuu um. H.J{. 3enunckozo PAH,
Jlenunckuii npocnexm 0.47, 119334, Mockea, Poccus
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Absporens - yHUKaJIbHBII MaTEpHal ¢ BBICOKON IIOPUCTOCTBIO, HU3KOM INIOTHOCTBIO U BBICOKOU
ylenbHOM moBepxHOCThl0. OH oOnamaer Oosee HU3KOM TEIUIONPOBOAHOCTBIO, I1OKA3aTesIeM
IIPEJIOMIIEHUS CBETA U IUDJICKTPUYECKON MPOHUIIAEMOCTBI0 BHYTPH HETO 10 CPABHEHUIO C IPYTUMH
Marepuatamu.

Abdporenn UCHONB3YIOTCS B KaueCTBE TEIUIO- U 3BYKOM3OJISLMHU, aICOPOEHTA, 3aryCTHTEIs,

KoHJCHCaTOopa, naaepHoﬁ MUIIICHHU, KaK KaTaJIu3aTOPp U HOCHUTCIIb.

Pressure P (bar)

% % % =
Sol

Gelation Solvent Supercritical Aerogel
exchange drying

Puc 1. Cnoco6 npurotoBieHus asporess.
B nanHO#t paGoTe OBUIM CHHTE3UpPOBAaHBI: a’porelib Ha OCHOBE okcuja KpemHus (SiOz) c
100aBKOM MHOTOCIIONHBIX yriaepoaHbix HaHOTPpYyOok (MYHT), asporens Ha ocHoBe Si0; ¢ 700aBKO#
okcuja rpadeHa, HeOpraHUIecKui asporens Ha ocHoBe Si0y.

Tabnuna 1. Y nenpHas miomaas MOBEPXHOCTH 00pa3IoB.

C nob6aBkoit okcuaa rpadeHa C nmo6askoiit MYHT Heoprannueckwuii asporesns

900 m%/T 640 M/t 870 M3/t

Anxorenu Ha ocHOBe SiO2 ObuTM Mcnonb3oBaHbl Uit 3D mewyatu. CBeXenpUroToBISHHBIN
refib OMEIAIN B SKCTPYAEp, NedaTh NpoBoauiIachk B yamke [lerpu, Ha 1HE KOTOpOM HaXoAMiCs
KaTaJu3aTop TeIUpoBaHus. 3aTeM MPOBOIMIACH THO(UIIbHAS CYIIKA.

3D-nevarth KaTaJM3aTOpPOB Ha OCHOBE a’poreiel MoOXKeT CTaTb NEepPCHEeKTUBHBIM
HamnpaBJICHUEM [UIS CO3JaHHMs MNPOMBIIUICHHBIX KaTaJU3aTOpPOB C  3aJaHHOM  (opMoid,

o0ecreynBaroNIeii ONTUMaIbHBIN MAacCCONEPEHOC B PEAKLIMOHHON CUCTEME.
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buocencopbl 1 OMOTOILUIMBHBIE 3JIEMEHTHI ¢ IPUMeHEHUEeM OMOIJIEHOK
MHUKPOOPTraHU3MOB

T.C. beaoycona, P.H. IlepuukoB

Jlabopamopusi 6uonocuuecku akmuHbiX coeOuHenutl u 6uokomno3umos, Tynvckuil
T'ocyoapcmeennviii ynusepcumem, 300012 Tyna, np. Jlenuna, 92

E-mail: tatyana.belousova.2000@mail.ru

B pabore m3ydeHa BO3MOXKHOCTh pa3paboOTKu OMOCEHCOpa OMOXMMHUYECKOTO IMOTPEOICHUS
kucnopona (BIIK) Ha ocHOBe 37IEKTPOAKTHBHBIX OHMOIUICHOK AKTHBHOTO WJIA, BHIPAIICHHBIX Ha
MOBEPXHOCTU TPaUTONACTOBOTO AMEKTPOAA, MOIUGUIIMPOBAHHOTO YIIEPOJHBIMU HAHOTPYOKaMu
(puc.1). AHanM3 METPOJIOTUYECKUX W AHAIUTUYECKHX XapaKTEPUCTUK CO3TAHHBIX OHMOCEHCOPOB
moKa3ajl, YTO HMKHHH TIpejen Takoro ouocencopa cocrabiser 0,41 mrO/am>, uTo mo3BosseT
aHAIM3UPOBATh MPOOBI BOJ C PA3IMYHBIM COJEPKAHUEM OpraHuyeckux BemiecTB [1]. Ananus
PasIMYHBIX P00 MOBEPXHOCTHBIX BOJ MOKa3all BHICOKYIO Koppensauuio (R? = 0,99) ¢ pesynpratamu

CTaHJIaPTHOT'O METO/Ia OIpeeeHHs] OMOXUMUYECKOTO MOTpedIeHus Kucmopoaa [2].

MnacTukosan

A B B

TpyBra
P Tokonposoaswas . MNaTexumocTar
npoBonoKa

MpaduTosas PaGo4wid anexTpog
pacmrosas

nacra SnexT ABHEHNA

Cnof Guonnewn ___

- Ha NOBEPXROCTH NEKTPONA i
Mnactukosoe BydepHbin

KONBUO pactep pH 6.8

! A Crof uonnenu
o " Harpasuug paanena cpen
- Cno# MarHuTHas

BronneHkn ! Melanka

MWuakan nuTaTensHan cpena
C MMKpODPraHH3MaMH aKTWBHOTO HNna [manusHas
wembpana

Puc. 1. A - mporiecc HaHeceHUs1 OMOTIJICHKH MUKPOOPTAaHU3MOB Ha MMOBEPXHOCTH AJIEKTPO/IA.
b - Cxema pabouero anekrpona. B - Cxema paboueit yCTaHOBKH.

Taxke u3ydeHa BO3MOXKHOCTh TNPUMEHEHHsS] OWOIUICHOK MHKPOOPTaHM3MOB B KaueCTBE
OMOTOITUBHBIX AJIEMEHTOB. MUKPOOHBIE TOIITUBHBIE 3JIEMEHTHI UCTIOTIB3YIOT MUKPOOPTaHU3MBI, HX
(dbepMeHThl WM OWOIUICHKY MJIsi OKHCIICHHs OHMOTOIUIMBA B OKpYXKaWOIIeH cpene. DIEeKTPOHBI
MEPEHOCIATCS K aKIENTOpPy AJIEKTPOHOB, MOCPEACTBOM MPOIECCa BHEKJIETOYHOTO AJIEKTPOHHOTO
00MEHa, KOTOPBIH MOXET MPOUCXOIUTh HETIOCPEACTBEHHO MEXIy MHUKPOOPTaHU3MaMU M aHOIOM
WJIM KOCBEHHO 4epe3 MOJIEKYJIbl Menuaropa [3].

PaGora BeImONHEHa mTpu (PUHAHCOBON mMoOmIepkke MUHHCTEpCTBA HAayKd H  BBICIIETO
obpazoBanus P® B pamMkax rocynapcTBeHHOTo 3aaHus o Teme "CHHTEe3 TapreTHhIX OMOIOTHYECKU
AKTUBHBIX MOHHBIX COCTMHEHHI M HOBBIX OMOKOMITO3UTHBIX MaTepuanoB" (FEWG-2021-0011).

Crnmcok Jmreparypbl

[1] Kurbanalieva S. et al. Sensors. 2022, 22(16), 6049.

[2] TIHAD 14. 1:2:3:4. 123-97.

[3] Holmberg S. et al., Micromachines. 2014. 5(2), 171-203.
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KaraanTnueckoe neiicTBe HMPKOHOIEHOB B PeaKIUM OJIUTOMepPU3alul
AJIKEHOB M CTPYKTYPA aKTHUBHbIX IIEHTPOB

A.X. bukmeena, I1.B. KoBsizun, J.P. Ilanaros, JI.B. [lapdenoBa

Hncmumym negpmexumuu u kamanuza YOUIL] PAH, 450075 Y¢ha, Ilpocnexm Oxkmsbps, 141

E-mail: almira.bikmeeva@gmail.com

B pabote n3ydyeHo KaTaquTH4YecKOe JEWCTBHE KOMIUIEKCOB la-j B peakiuu IuMepu3alu v
onuromepusanuu 1-rexcena B npucyrereun HAIBub, u aktuBatopoB MMAO-12 1 [CPh3][B(CeFs)4]
(puc. 1) [1]. YcraHOoBIIE€HO, YTO B M3y4aE€MBIX CHCTEMaX MPH Y4aCTUU KOMIUIEKCOB ZT CO CTEPUUYECKU
HEHarpy>KeHHBIMHU LUKJIONCHTAJMCHUIBHBIMY JIMTaHAaMu 1a, c-e 00pa3yloTcst JUMEpPHI 0- OJIE(PHUHOB
10 TUITY «TOJI0OBa K XBOCTY» (5) ¢ BbIXo/aMu Ha ypoBHE 78-98%. Vcnoiabp3oBaHNe IUPKOHOLIEHOB C
00BEMHBIMU IUKJIONEHTaIneHWIbHBIMU (1D, 1j) 1iu 37K TpOHOAKIENTOPHBIMU UHIEHIIIbHBIMU (11,
1g, 1h, 1i) nuranaamu npuBOAMIO K 00pa3oBaHuio oauromepoB 6a-d B mpucyrctBuu MMAO-12 u
[CPh3][B(C¢Fs)4]. Nuanenunvabie xomrmuiekcbl 1f, 1g, 1h mokaszamum wu30TakTUIHOCTH 67, 93,
71%mmmm, COOTBETCTBECHHO.

C nomoupto SAIMP-criekTpockonuu ycTaHOBIIEHO, YTO B cuctemax 1c, f— HAIBu'; — akTuBarop
MPOUCXOIUT oOpazoBanue OunupkoHueBoro komriuiekca [LrZrHz LoZrHCI-CIAIR;], koTopsrii
SIBJIICTCS TIPE/IIECTBEHHUKOM KATAIUTHYCCKU aKTHBHBIX IIEHTPOB, OMPEICISIFONINX HAIPABICHHE

peakIuy TuMepu3aliiu aikeHos [1].

u Bu Bu Bu Bu Bu”
o~ n Cat systemAB M. _/J\‘ Ao /L /L + /J\ j\ J | By" Bu
=~ "Bu 60°C.taluene.1-3h T . R 7T TH L TN T R ,i ,L
4 a0 N e R
M= ARz, R=H. Me 6a Jdn
Et
Cat system A- [L:ZrCl] HABU: HMMAD-12] [1-hexene] = 1-3-30-400 B B B ] be
Cat. system B: [L2ZrCETHAIBU L [iPh:C[B(CeFs)e11[1-hexene] = u u u = n
[1-4}:{3-16):{0.3-2)(400-5000} l - ,‘i

) 1 " B
P W W [ H
LeZrCl: PY ,x{ P }
- L~ . ) . P W
e = -, \ & )
N, =L I P
r Z

g . =4
AN IR G- R SO 6b 6d
Zr e Ar }< 2 N
,L_\_,X/ ~a o e NN \,v{ ~c
SN - S
1a e 1c
1b
= = —
= i A
= Z ez
2 ol N N, e s
el N Py - Zr s
5 R By

1f 19 i

Puc. 1. Tpanchopmanus 1-rexcena B cucreme LoZrCl, — AOC — aktuBarop.
Pabora BemonHeHa mpu GuHAHCOBOM momnep:kke Poccuiickoro Hayynoro ¢onaa (rpant 22-
23-00818).

Crnmcok Jmreparypbl
[1] L.V. Parfenova, P.V. Kovyazin, A.Kh. Bikmeeva, E.R. Palatov, P.V. Ivchenko, I.E. Nifant’ev, L.M. Khalilov,
Molecules. 2023, 28, 2420.
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CuHTe3 HOBBIX a3U/1-COAEPKAIIMX CoJiel OMC-MMUIA30/IUS ¥ TPHA30JI0B HA UX
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U.M. Bornanos', B.A. Bypuiaos', P.U. 'apunosa', JI.A. Muponosal, A.J. Axarosal,
C.E. CoaosbeBa?, U.C. Aurunun'?

'Kaszancxuii (ITpusonsicexuii) @edepanvhuiii Yruusepcumem, 420008 Kazanv, yn. Kpemnesckas, 0.18
HODX umenu A.E. Apbysoea ®UL] KazHI] PAH, 420088, Kazanw, yn. Axademuxa Apbysoea, 0. 8

E-mail: ilshat.bogdanov.2018@mail.ru

Conu MMHIa30Usl HA CETOAHSIIHUI JI€Hb 3aHSUIM TTOYETHOE MECTO B COBPEMEHHOW XHMMMHH.
OOmanass BBICOKOW ITOBEPXHOCTHOM AaKTUBHOCTHIO M HH3KMMH 3HaueHusMu KKA, naHHbIC
COCIMHEHHS CIIOCOOHBI CTAaOMJIM3UPOBATh HAHOYACTHIIBI METAIOB, YTO, HECOMHEHHO, SIBJISETCS
OTJIMYHBIM MPUIIO)KEHUEM B KaTaln3e.

B nmannoii paboTe pazpaboTaHa CHHTETHYECKAs CTPATETHs MTOJTyYICHUS COJICH OMC-UMUTA30THS
C aKWI- / OKCHATHJIA3IUHBIMUA (hparMeHTaMu. Ha uX OCHOBE C HCIIOIb30BAHMEM PEAKIIMH a3H/I-
AIKWHOBOTO ITUKJIONPUCOCINHECHHUsS] ObUIM CHHTE3MPOBAHBI TPHA30JI-COJEPIKAIINE IPOU3BOIHBIC
(puc. 1). CTpyKTypbl HOBBIX COeIMHEHH ToKka3anbl MeTogamu 'H u *C SIMP-, UK-crieKTpocKonuu,
a TaK)Ke MacC-CIIEKTPOMETPUHU BBICOKOTO pa3pelieHus: ¢ HOHU3aIKel anekTpocnpeemM. [lomyyeHHbie
B paboTe COeOMHEHHs SBISAIOTCA TNEPCIEKTUBHBIMU MaTepHallaMd B KaTaau3e B KauecTBe
CTaOMIN3aTOPOB HAHOYACTHUIL IEPEXOTHBIX METAIIIIOB.
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Puc. 1. [lonydenne Tpruazos-coaepikamux cojieid Ouc-uMuaa3ousl.
Pabota BeimonHeHa pu ¢puHAHCOBOM moaaepkke Poccuiickoro Hayynoro gonna (rpant 23-

23-00291).
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ABTOMaTH3AIMA MOCTPOCHUA JHArpaMM HUTOTOKCHYHOCTH

I.C. Boituenko'?, K.C. Eroposa?, A.C. l'aaymko?, B.II. Ananukos'?

"Mocxkoeckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B. Jlomonocoea, xumuyeckuii
gaxynemem, 119334, Mockea, Jlenunckue copwi 0.1, ¢.3
HOX um. H. /. 3enunckoeo PAH, 119334, Mockesa, Jlenunckuu np., 47

E-mail: dmitrii.boichenko@chemistry.msu.ru

B Teyenune MHOrux jeT KOMIUIEKCHAs M HAaJEKHas OLIEHKA TOKCMYECKOIr0 MOTEHIMala TOro
WJIA MHOT'O XMMUYECKOT'0 Mpoliecca Obli1a HeAOCTHKUMOM 3a7aueil n3-3a ype3BblYaiiHON CII0)KHOCTH
MHOTOYHCJIEHHBIX TPOLIECCOB, IPOUCXOJAIIMX IPU B3aUMOAECUCTBUM XHMUYECKUX BEILIECTB C
KMBBIMH OpraHM3MaMU M UX OMmkalmmM okpykeHueM. Ha ceronusiHuii 1eHb pa3paboTaHbl
MOJIPOOHBIE METO/I0JIOTUHU KJIACCU(UKALMU MOTEHIMAIBHBIX OMACHOCTEH XUMHUYECKUX BEILECTB U
IIPOEKTUPOBaHMsI OoJiee O€30IacCHBIX XMMHUECKUX MPOLIECCOB, OJHAKO J0 CHX MOp HE ObLI HaleH
OBICTPBIN U HAMIAJHBIN CIOCOO OLIEHKM TOKCHYECKOI'O pUCKa JJIS LIMPOKOrO CIIEKTPa XUMHUYECKUX
BELIECTB U IIPOLIECCOB.

HenaBHo B Hameli Hay4YHOW IIKOJEe ObLIa MPEAJOKEHA HOBas METOIUKA OBICTPOM
[IPEBApUTEIILHOW OIIEHKM MOTEHLUUAIBHOW OMACHOCTM XMMUYECKHUX IPOLIECCOB AJS 30POBbS C
oMouIpl0 Ouo-crpunoB. B wactHocTH, OMO-CTpumbl mNojapaszymeBaroT wucnonb3zoBanue CCso
(MOTyMaKkCUMaJIbHBIX KOHUEHTPAalUUNd HUTOTOKCUYHOCTH) U HOPMAJIM30BAHHOM HUTOTOKCUYHOCTHU
BEIIECTB, KOTOpbIE YYACTBYIOT B KOHKPETHOM XMMHYECKOM peakIuH Uil OLIEHKU ero «oOuien
LIUTOTOKCUYHOCTH». OTa METOAOJOrHs ObUla YCHEIIHO MNpUMEHEHa [UIsl aHajlu3a LIHPOKO
pacnpoCTpaHEHHBIX XUMUYECKUX pEaKLUi, B TOM uncie peakuuil Cysyku [1].

[Toctpoenne TOAOOHBIX JAMarpaMMm sBISETCS BechbMa BpeMs3aTpaTHOM  3ajadei,
BKJIIOUarolell B ce0s MHOXKECTBO PYTHHHBIX JEMCTBHM, MpUYEM 3Tambl MOCTPOEHUS AUarpaMm
JIOBOJIBHO JIETKO aITOPUTMU3HUPYIOTCS. BBUY yKa3aHHBIX TPUYMH HAMU ObUIa HaMCcaHa IporpaMMma,
MTO3BOJISIIONIAsE OBICTPO U MPOCTO CTPOUTH JUArpaMMbl HUTOTOKCHYHOCTH. [IporpamMma HanucaHa Ha
s3pike Python u mcnone3yer kinaccuueckue Oubamorexku si3bika: Matplotlib 1 Numpy. Kpowme toro,
ObU1 pa3paboTaH y100HBINH IPOTOKOJ BXOAHOTO (haiina.

B pesynbTare, monb3oBaTenio HYXHO JIMIIb chopMHUpoBaTh (haill BXOJHBIX TaHHBIX WU
3arpy3uTh B mporpamMmy. Ha BbIXoge mporpaMma MO3BOJISE€T cKauyaTh IMOJyuyeHHbIE Ipadukd B
BEKTOPHBIX (popmarax.

BP1

BP2
cT BP3

SM1 SM2 S RP
~-+2 I |

BF = 0.36
Puc.1. Ilpumep Gno-ctpuria, creHepUupOBaHHBIN pa3pabOTaHHON HAMU TTPOTPAMMOM.

Cnucok JauTepatypsl
[1] Egorova K.S., Posvyatenko A.V., Galushko A.S., Ananikov V.P. Chemosphere, 2023. 313, 137378
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I/IOHHO-?KI/IHKOCTHI)IC JAE€TEPreHThl U3 CTCapHUHA
A.B. BaBuna!, M.M. Ceiitkanuena!, E.H. Ctpykosa?, B.Il. Ananuxos !

IPegepanvroe 2ocydapcmsentoe brooscemuoe yupesicoenue Hayku MHcmumym opeaHuyecko
xumuu um. H J[. 3enunckoeo Poccutickas akadoemus nayk, 119334, Mockea, Poccus
2Pedepanvroe 2ocyoapcmeennoe brooaucemmoe yupescoenue nayku Hayuno-uccnedosamenscxul
UHCMUMYM NO U3bICKAHUIO HO8bIX anmubuomukxos umenu I.@. I'ayze, 119021, Mocxkesa, Poccus

E-mail: vavina_anna@ioc.ac.ru

JleTepreHThl SBISIOTCS OJHUM M3 HaumOoliee pacHpoCTpaHEHHBIX BUJAOB aHTHCENTHKOB. Mx
CTPYKTypa BKJIIOYAaeT B ce0s muoGmiIbHbIA U THAPOPMIBHEI (parMeHTsl. B ponu muoduibHOTO
(dbparMeHTa MCHONB3YIOTCS JUIMHHBIE YIIIEBOJAOPOAHBIE Lienu. B kadectBe ruapoduibHON 4YacTu
MOTYT OBITh UCIIOJIb30BAHBI 3aPSXKEHHBIC WM He3apsKeHHbIE (PYHKIIMOHATIbHBIC TPYTIIHI.

B kayecTBe NEpCHEKTHBHBIX AETEPreHTOB MOTYT HCIOJIb30BaThCS HOHHBIE JKUJIKOCTU —
OpraHUYEeCKUEe COJM, Temreparypa IuiaBiaeHus: koTopeix Hke 100°C [1]. B xadecTBe MCTOYHUKA
JUTMHHOTO YTJIEBOJOPOAHOTO (hparMeHTa OYIyT CIYy>KHUTh >KHPHBIC KUCIOTHL. OIHAKO, MOJyYCHUE
YUCTBIX KUPHBIX KUCJIOT U3 IPUPOIHOTO ChIPBS - JOPOTOM U pecypco3aTpatHbii npouecc. [loaromy
B JaHHON paboTe u3yuYeHa BO3MOXKHOCTb TIOJYYEHUS MOHHBIX JKUAKOCTEH, O00JIadaroImnx
AHTUCENTUYECKUMU CBOMCTBAMM, W3 CTE€APUHA — JIOCTYITHOW MU JICIIEBOM CMECH MaJIbMHUTHHOBON U

CTeapuHOBOW KHCIOT (cxema 1).

CreapuH _NSbL_ L E/\N_CXHZXH _Amberlite-Cl _ E/\N_CXHz’M
o =
DCE,100°C, 124 (68%) 80°C, 244 A MeOH A er
[Cxmim]I (68%) [Cxmim]ClI (92%)
-
Im N—C,Hax+1 Amberlite-Cl K\N—CXHZ,M
— / =/ .. —_— /N§/ cr
t-BuOK, Tonyon Hoxs1CY + I MeOH Hoy1Cx +
80°C, 244 [CximC, ]I (75%) [C4MC,ICI (97%)
|+ |
DMAE N__"OH Amberlite-Cl NX_TOH
—_ 7 —_— 7
80°C, 24u H2e1 G\ - MeOH Hae1 G\
[Nx1.1,200m)]1 (92%) [Nx,1.1,20n)ICI (93%)
= =
Py e Amberlite-Cl N
R ————————_ _— NS
80°C, 244 Hxi1C” I MeOH H2x+1cx/c|.
[Cxpyll (78%) [Cypy]CI (86%)

Cxema 1. Cxema cuHTE3A.

Pabota BeinonHeHa npu puHaHCOBOH noaaepxke Poccuiickoro Hayunoro ¢onza (rpant Ne21-
73-10262).

Cnmcok Jureparypbl
[1] A.N.Vereshchagin., N.A. Frolov, K.S. Egorova, M.M. Seitkalieva, V.P. Ananikov, Int. J. Mol. Sci. 2021, 22, 6793.
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Cunre3 u usyuyenue Pt-NHC koMI1ekcoB Ha 0CHOBE a30TCOAEPKAIIUX
reTepoONUKINYECKUX COeIMHEHU

ML.U. Bacuasepal?, E.J. Onnap!, A.JO. Kocriokosuu!, B.II. Ananukos'

"HOX H 1. 3enuncrozo PAH, 119334, 2.Mockea, Jlenunckuii npocnexkm, 47
’PI'Y um. A.H.Kocvieuna, 119071, 2.Mocksa, Manas Kanyaccras, 1

E-mail: vasm@jioc.ac.ru

B JTAHHOU pabore ONHUCaH CHUHTE3 MOJy4YEeHUS JIBYX BHUIIOB Pt-NHC
KaTaJIn3aTOPOB\KOMIUIEKCOB: Ha OCHOBE Katainu3aropa Kapcreara u a301MeBOM COMU C TUPUIMHOM.
Ha ocHoBaHuM sSIMp YCTaHOBJIEHO CTPOEHHUE MOJTYYCHHBIX BEIIECTB.

Komrmuiekcol nmaTUHBI ¢ JUTaHiaMu Ha ocHOBe N-reteporukinyeckux kapoeHos (Pt—NHC)
HIMPOKO MCTIONB3YIOTCS B COBPEMEHHOM METAJIIOKOMITJIEKCHOM Kartanuse [1-5].

Peakuuu nmpoBoamiuck 1o merogauke [6] u [7].

Puc. 1. Cxema nonydyenus: komriekca 1. Puc. 2. CtpykTypa komruekca 2.
[IponomxuTensHOCTh peakuuu 3aBUCUT OT noOaBineHuss TBAIL, ecnu ero moGaBnsith, TO
MPOJOJKUTEIBHOCTD COKPAIIAETCsI 10 4 4acoB, B TO BpeMsl Kak 0e3 Hero peakuus uaet 16 gacos.
Ha pucynke 2 npencrasieHa ¢popmyia koMIuiekca 2 ¢ karanuzaropom Kapereara mo meronuke
[7].
Pabota Beimonnena npu ¢puHancoBoi noaaepxkke pouaa (rpant Ne 22-73-10109).

Cnucok JuTepatypsbl

[1] Eds B. Cornils, W. A. Herrmann, M. Beller, and R. Paciello. Applied Homogeneous Catalysis with Organometallic
Compounds: A Comprehensive Handbook in Four Volumes, John Wiley & Sons, 2017, 1745.
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2009.
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CuHTe3 U OCHOBHO-HHAYIIPYeMble eperpynnupoBKH CIMPOUMKINYECKHX
MPON3BOJIHBIX HMH/IA30THA30JI0TPUA3HMHOB

JI.b. Bunorpanos, A.H. U3mectheB, I'.A. I'a3ueBa

Hnemumym opeanuuecxkou xumuu umenu H./{. 3enuncxoeo PAH, Mockea, Poccus
E-mail: vinogradovdimal4@ioc.ac.ru

CuHTe3 MNUPPOIUIVHOBBIX  CIUPOLMKIMYECKHX CHCTEM SBJSIETCS  aKTyaJlbHOM  3a/1adeit
OpPraHMYeCKON XMMHUH BBHJy TOTO, YTO B IIPUPOJIE IIMPOKO PACHPOCTPAHEHBI COSTMHEHUS, COZIEpHKAILIIE
CIUPOTTUPPOITUIMTHOBBIA (DparMEeHT U MPOSIBISFOIIHE IIUPOKUH CITIEKTP OMOIOTHYECKON aKTHBHOCTH.

W3BecTHBIM MOAXOIOM K CHUHTE3y TaKUX CTPYKTYyp SBIS€TCS peakuuu 1,3-TunossipHOro
LUKJIOMPUCOEIUHEHHS] a30METUHWIINJOB, T€HEPUPYEMBIX in Situ, K SK30LMUKINYECKON JIBOHHOMN
cBsi3u. HecmoTps Ha 9T0, TpaHchopMaluu Mojry4aeMbIX COeTUHEHUI U3ydeHbl HeJJOCTATOYHO.

B kauectBe cyOcTpaToB BeIOpaHbl (PyHKIMOHAIU3UPOBAHHBIE MMHIa30THA30JI0TPUAZHHBI KaK
JMHEWHOTO, TaK U aHTYJSIPHOTO CTPOCHUS, MMOJydYeHHbIe HaMH paHee [1]. B manHO# pabote Taxke
ObLTa OMKMcaHa OCHOBHO-MHIYLIUPyeMas CKeJeTHasl MeperpyninupoBKa KMHIA30THA30I0TPUA3HHOB,
KOTOPYIO Mbl IPUMEHUOU K UX CHUPOINUPPOIUANHOBBIM IPOU3BOIHBIM.

Taxum oOpas3om, gaHHas paboTa MOCBAIIEHA CUHTE3Y U U3YYEHHI0 OCHOBHO-UHAYLUPYEMBIX

MEPErpynIupOBOK CIUPOIUPOJIIUANHOBBIX IPOU3BOJIHBIX UMUAA30THA30I0TPUA3HHOB.
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B kauectBe peareHTa ISl TEpETrpyNIUPOBKH HCIONB30BaJCs, Kak W paHee [1], pacTBop
METHJIaTa HATPUsl B METAHOJIE, YTO ITPUBOJIUT K JIBYM THIIaM I1OJIY4YaEMbIX IPOJLYKTOB STUMEPU3ALUN
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B PE3YIbTAaTC NPOBCACHHOTO HCCICIOBAHUSA ObLIH HalJI€HBI YCJIOBUS TOJTYYCHHA HOBBIX
AUCTTUPOLUUKIINYCCKUX MMPOU3BOAHBIX UMHUAA30TUA30JIOTPUA3UHOB, B TOM YHCJIC TaAKHUX, KOTOPBIC HC

yAaeTcs MOJyYUTh MO MPSIMON PeakIuy IUKJIONPUCOEINHEHUS BBULy CTEPHUUECKUX (PaKTOPOB.

Cnucok Jqureparypbl
[1] Izmest’ev A.N., Vinogradov D.B., et al., Beilstein J. Org. Chem. 2021, 17, 1141-1148.
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CunTe3 1 QyHIMUMIHAS AKTUBHOCTDH S-aJIKHJI3aMellleHHbIX THOTJIUKOJIbYPUJIOB

E.E. Bunorpanosa, I'.A. I'azueBa

Hnemumym opeanuuecxkou xumuu umenu H./{. 3enuncroeo PAH, Mocksa, Poccus

E-mail: vinogradova.ekaterina@ioc.ac.ru

[Tapazutudeckre rpuobl MPEICTABIAIOT OMACHOCTH IS 3A0POBbS YEJIOBEKA U HAHOCT yIIepo
CEIbCKOXO3SIUCTBEHHBIM KyJbTypaM [1]. YCTOHYMBOCTR K NPOTHBOTPHOKOBBIM IIpemaparaM
MIpeJICTaBIsIeT COO0M cepbe3HyI0 MpobiieMy U TpeOyeT MOCTOSHHOTO OOHOBJICHUSI MPUMEHSEMBIX
MpernapaToB U arpoOXMMHUKATOB. B cBs3HM ¢ 3TUM pazpaboTka HOBBIX 3()(HEKTUBHBIX (PYHTHLIUIOB
SIBJISIETCS] aKTyaJIbHOM 3a7a4eH.

Panee Hamu Oblna uccienoBaHa GyHTUIUAHAS AKTUBHOCTh S-METHI U S-3THUINPOU3BOIHBIX

THUOTJIUKOJIbYPHIIOB [2], KOTOpPBIC IIOKAa3aJlM 3Hauumée/ibHyrl0 aAKTHBHOCTbL IIPOTHB pidalda

¢utonartoreHoB. Llenblo JaHHOM pabOTHI ABISAETCA CUHTE3 U U3y4YeHUE (PYHTMUIUAHON aKTUBHOCTH
JOPYTUX S-aJIKUJIMPOBAHHBIX IPOU3BOJHBIX THOTJIMKOIbYPHIIOB 3.

B kauecTBE MCXOJHBIX COEIMHEHUH ObUIM UCHOJIb30BaHbl (DYHKIMOHAIU3UPOBAHHbBIE
TUOTJIUKOJIBYPUIIBl I, KOTOpBIE 3aTEM BCTyNAIM B PEAKLHIO AJIKWIMPOBAaHUS C QJIKWI- U

alikeHuiIopomuiamu 2.

— S
— _ R = Me, Et
R N R N

R4 = Ph, 2-OMePh,

NN K2COs N~ N 2-NO,Ph, 2-furyl
o= I =S + Ry=Br ————> 0=<X I S 2Ph, 2-fury
N N MeOH, A N N R, R, = propyl, allyl, butyl
g H 4-24 h R Qe TR ‘
1 2 3 (52-97%)

20 npumepos

B xonme nanHOi pa®oThl HamMu ObUT TMOJyYeH HIMPOKMHA psAJl paHee HEONHCAaHHBIX S-
AIKUIIMPOBAHHBIX MPOM3BOIHBIX TUOTIMKOJIbYPUIOB 3 M M3y4YeHAa UX (YHTMLIUIHAS aKTUBHOCTH
npotuB Venturia inaequalis, Rhizoctonia solani, Fusarium oxysporum, Fusarium moniliforme,
Bipolaris sorokiniana, Sclerotinia sclerotiorum. AKTHUBHOCTb TOJYYEHHBIX COEIMHEHUN B psie
CITy4aeB MIPEBOCXOIUT TAKOBYIO KaK JUIs S-METHJI U S-3THJI TPOU3BOIHBIX, ONTMCAHHBIX paHee [2], Tak
U UL Tperapara CpaBHEHUs — mpuadumegona. Ha OCHOBaHUM TMOJMYUYEHHBIX pE3yJIbTAaTOB
OMOJIOTMYECKON aKTHUBHOCTH JUISI JIaHHOTO psila COEAMHEHUH ObUIM TakXe BBISBJICHbI
3aKOHOMEPHOCTH CTPYKTYypa — OMOJOTHYECKasi aKTUBHOCTh

Cnucok Jureparypbl
[1] W. Yin, H. Cui, H. Jiang, et al., Eur. J. Med. Chem. 2022, 227, 113955.
[2] Gazieva G.A., Anikina L.V., Nechaeva T.V., et al., Eur. J. Med. Chem. 2017, 140, 141-154.
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TeopeTnueckoe n3yueHne peakuun OKUCIUTETHLHOTO MPUCOEUHEHNUS K
HAHOYACTHIIE MAJIATHS METOIAMH MOJIEKYJISIPHOM M MeTaTHHAMUKHI

10.C. Baacosa'?, M.B. Iloabincknii?, B.I1. AnHannkos'?

"Mocxkosckuii 2ocyoapcmeennuiil ynusepcumem um. M.B. Jlomonocoea, 119334 Mockea, yn.
Konmozcoposa, 1
ZHHcmumym opeanuueckou xumuu um. H./]. 3enunckoeo PAH, 119334 Mockea, Jlenunckuii
npocnexkm, 47

E-mail: iuliia.vlasova@chemistry.msu.ru

W3BecTHO, YTO B YCIOBUAX PEAKIIMU KPOCC-COUETaHUs HAOII0JaeTCsl OTHOBPEMEHHOE HaIHune
Pa3HBIX TUIIOB MOTEHIIMAIBHO AKTUBHBIX IIEHTPOB T'OMOT€HHOW M Te€TEPOreHHON Mpuponbl (T.H.
«KaTaTUTUYECKUN KOKTEHIIbY) [1], 0lHAKO BO BpeMs TEOPETHUECKUX MCCIETOBAHUN JJO HACTOSIIETO
MOMEHTa pacCMaTPUBAICS TOJBKO TOMOTEHHBIN kaTanu3. llenpio maHHON paboThl sBISETCS
KBaHTOBO-XUMHUYECKOE MOJIEIMPOBAHUE PEAKIIUU OKUCIUTEILHOTO MPUCOSTUHEHHS K HAHOYACTUIIAM
MaJUIaus, HaX0XKICHUE MPEAMOYTHTEIHHBIX KOH()OPMAIIMOHHBIX U KOH(PHUTYPAITMOHHBIX U30MEPOB

MPOJIYKTA.

OKHCIUTENBHOE
[PHCOE/IMHEHHE

Puc. 1. Kartanutnueckui 11K,

B xoxe pa0oTbl OBLIO MPOBEAEHO MOJEIMPOBAHUE OKUCIUTENBHOTO IMPHCOETUHEHUS
OpoMOeH30na K HaHowacTuie namwiagus Pdzy, kpome Toro, ObUIM TpOBEJEHA CHUMYJISALUSA
MEeTaIuHAMUKHU 3TOW CHUCTEMBI B mporpamMmHoM makete DFTB+ [2]. Cumymsiius mpoBoauiacek ¢
noysmnupudeckum ramuiabToHHaHOM GFN1-xTB ¢ yuetom s¢gdexkToB pactBopuTens (MOIeTb
GBSA, Bozxa). bouto 3adukcupoBaH (akT OKHCIHUTENBHOTO HpucoequHeHus (puc 1.), a Takxke
MEpEMELIEHHS POAYKTOB OKHCINUTENBHOIO IPUCOENHEHNUS 110 TOBEPXHOCTU HAHOYACTHIIBI.

Cnucok Jureparypbl
[1] Eremin D. B., Ananikov V. P. Coordination Chemistry Reviews. 2017, 346, 2-19.
[2] Hourahine B. et al. The Journal of chemical physics. 2020, 152, 124101.
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Cuneprerndeckuii 3 ekt cmecu JuranaoB B peakuusax C-N Kpocc-coueTaHust
baxBaabaa-XaprBura

H.O. I'pedennnkos'?, J1.0. Ilpuma 2, I.A. Boiiko 2, B.Il. Ananukos 2

"Mocxkoeckuii I'ocyoapcmeennuiii Yruusepcumem um. M.B. Jlomonocosa, Mockea, yn. Koimozoposa,
1, cmp.3
ZHHcmumym Opeanuyeckou Xumuu um. H. /]. 3enuncrxozo, Mockea, Jlenunckuit npocnexm, 47
cmp. 1

E-mail: apkkpa@yandex.ru

[MannanueBsle  KOMIUIEKCHI € (pocopoopranndeckumMu ©u  N-TeTepOLUKIMYECKUMH
KapOEHOBBIMH JIMTAH/JaMHU IIUPOKO HCIOJB3YIOTCS B KAYeCTBE IPE-KATaIM3aTOPOB B PEAKIHIX
Kpocc-coueranusi baxsanpaa-Xapreura.

B nannoii pabote uccnenyercs cuHepreTuueckuii 3Gpdext — yBenuueHne BbIXoa B peaKIuu
Kpocc-couetanust baxBainpaa-XapTBura npu COBMECTHOM HCIIOJIb30BAHUH JIBYX THUIIOB JIMTaHIOB [1].
B xadecTBe MozienbpHOI BEIOpana peakuus Mopdonuna ¢ 4-6poM-N, N-IUMETHIaHWINHOM B TOJTyOJIe

mpu 85 °C (cxema 1).

(\NH Br [Pd] system, {BuOK O()q

O\) + \QN/ toluene, 85°C, 24 h \©N/
' \

Cxema 1. MopenbHas peaknus baxsanbna-XapTBura

Bcero onpo0OoBaHo 58 pa3znuuHbIX Bapualuil NaJUIaJueBBIX Npe-KaTATUTHUYECKUX CHCTEM,
conepkamux pasnuunble pochunbl 1 NHC-nmuranael. Hannyumme Boixos! (>99%) nosydensl npu
UCIOJIb30BaHUU cucTeM Ha ocHoBe RuPhos/IPr.

Ha ocHOBaHMM MOITY4YEHHBIX PE3YyJIbTATOB NMPOBENEH aHAIU3 KATAJIUTHYECKONM aKTHUBHOCTH C
MOMOIIBIO MAIIMHHOTO 00ydeHus. B kauecTBe NECKpUNITOPOB JAJIS JIUTAHAOB OBLIM BBIOPAHBI YTIIbI
TonMaHa ¥ XMMHUYECKHE CIBUIH °'P, B3sThlE U3 CyIleCTBYyIomIeH 6a3bl naHHbIX [2]. IToydeHHBIE
pe3yNbTaThl MOJHOCTBIO MNOATBEpXkIaloT Hanmuuue cuHeprun wmexay NHC u  dochunoBEIM
JUraHAaMu, KpOMe€ TOro, OoJbllas o-3JIeKTPOHOJOHOPHOCT, U Oombmmii  yronm Tosimana
¢dochuHOBOrO NHraHga NPUBOAAT K JIYYIIMM BBIXOJAM, YTO COOTBETCTBYET TEOPETHUECKOMY
MMOHUMAaHUIO MEXaHU3Ma PeaKIUH.

Crnmcok Jureparypbl

[1]C.-Y. Ho, T. F. Jamison, Angew Chem Int Edit. 2007, 46, 782-785.

[2]. T. Gensch, G. dos Passos Gomes, P. Friederich, E. Peters, T. Gaudin, R. Pollice, K. Jorner, A. Nigam, M. Lindner-
D’Addario, M. S. Sigman, A. A. Aspuru-Guzik, J Am Chem Soc. 2022, 144, 1205-1217.
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N3yuyenue cunTe3a U B3anmonpespamennii kommiekcoB NHC/Au (I)

M.B. I'pyaosa, /1.0. IIpuma, B.Il. AnanukoB

Hnemumym Opeanuueckot Xumuu um. H. J[. 3enunckoeo, 1193341, Mockea,
Jlenunckuii npocnexm, 47 cmp. 1

E-mail: grudovamv@gmail.com

3a mocnemHue naBa aecatuieTus N-rereporukiundeckue kapOeHoBble (NHCs) xoMImiekch
3onota (I) momyuwmnm MIUPOKOE pacpoCTpaHEHHE B KadecTBE I(PPEKTUBHBIX KAaTaTU3aTOPOB B
peakusaX TUAPOAMUHUPOBAHUE, [IMKJIONPUCOSANHEHHUE, a TAKXKE peakiuax aktupanuu csizu C-H.
Kpome Toro, npuMeHeHne TaKuX KOMIUIEKCOB aKTHBHO HM3y4aeTcs B 00JIaCTH MaTepuaIoBEACHMUS,
MEAUIIMHCKOW XMUMHH, B YaCTHOCTHU AJIs Pa3paOOTKH MOIIHBIX U CEIEKTUBHBIX MPOTUBOPAKOBBIX U

MIPOTHBOMHUKPOOHBIX areHToB.[1-2]

B nmannoii paGore MbI cuHTe3upoBaniu panee He ommcaHHble NHC/Au (I) xoMIUIeKCH ¢

XOpOIIMMH BBIXOJaMH.

R= Yield, %
[—\ 2a |4-CF3-CgHy 70
/\ N__N 2b |4-N(CH3)3-CgHy | 78
NN AcONa T 2c |4-CoHsO-CHy | 77
Y + 2d |C3Ho- 33
CH,Cl,:EtOH = 1:1 2e |CH,-S-CgHs 30
| H 2f | CHy-Se-CgHs 12
cl 2g | 2-CsH4N 22

2h

1 R 2 CeHs 80

Puc. 1. O6mas cxema cunte3a komiuiekcoB NHC/Au (I).

Kpome Toro, Obuid mosrydeHbl MOHHBIE KOMILIEKCHI 30i0Ta (I) B pe3ynbraTe aHamOrHYHON

@N?N@ o o CHZCI/:C:s:-H Cg 33 C§ @C

CF3 3a
2a

peaKknuu.

Puc. 2. U3yuenue peakuuu nonydenus komruiekcoB NHC/Au (I).
3arem ObuIa M3ydeHa BO3MOKHOCTh B3aMMOIPEBPAILICHUI KOMIUIEKCOB 2a U 3a, B pe3ysbTaTe
KOTOPOM MBI CMOTJIHM 3a(MKCHPOBATH MpEBpallleHne KoMIUIeKca 3a B KOMIUIEKC 2a IIpU HarpeBaHuH,
a TaKKe B pe3yJIbTaTe BO3ACUCTBUS OKUCIUTENS M HATPEBAHMUS.
Pa6ora BeimosnHeHa npu GuHancoBoil noanepxxke PH® (rpant HIII-5199.2022.1.3).

Cnucok aureparypsl

[1] Collado A., Nelson D. J., Nolan S. P. Chem. Rev. 2021, 121, 8559—8612.
[2] Scattolin T. et al. Dalton Trans. 2020, 49, 9694-9700.
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JleTeKTHPOBaHNE HOHOB MEPEXOAHBIX METALJIOB B MACC-CIIEKTPAX C
HCII0JIb30BAHMEM CBEPTOUYHBIX HEHPOHHBIX ceTel

ILE. I'ypesny’, JI.A. Boiiko?, K.C. Ko3zios?*?, B.B. Uinblomenkosa?, 10.B. Bypbikuna?, B.II.
AHaHMKOB>?

IMockoeckuii puzuxo-mexnuueckuii uHCmumym (HaYUOHATLHUILL UCCIE006aAMENbCKUIL
yuueepcumem), 117303, e. Mockea, yn. Kepuenckas, 0.1 A, xopn. 1
’Uncmumym opeanuuecxoii xumuu um. H. JT. 3enunckoeo PAH, 119334, 2. Mockea, Jlenunckuii
npocnexkm, 47
3 Mockosckuii 2ocyoapcmesennwiii ynusepcumem umenu M.B. Jlomonocosa, xumuueckuil
gaxynemem, 119334, Mockea, Jlenunckue copwi 0.1, ¢.3

E-mail: gurevich.pe@phystech.edu

VcKkycCcTBEHHBIN MHTEIUICKT SIBIISICTCS, OE€3YCIOBHO, KpaiflHe MOJE3HBIM MHCTPYMEHTOM IS
aHanu3a AaHHeiX. OH IPUMEHUM B IIKMpOYaiillieM uana3zoHe oTpaciieil: OT TMHIBUCTUKHN U OM3HEeca
710 XUMUH, OMOJIOTUN ¥ MEUIIUHBI.

B nannoit paboTe mpeacTaBieH moaxo Uil IETeKTHPOBAHNS HOHOB TEPEXOTHBIX METAJIJIOB B
MacC-CIeKTpax BBICOKOTO paspemieHus. bbuin peann30BaHbl YeThIpe apXUTEKTyphl MOJENen
ri1y0OKOro oOydYeHHsI Ha OCHOBE CBEPTOUYHBIX M IMOJHOCBS3HBIX HEHPOHHBIX ceTeil. Mojenn Obuin
00y4YeHbI Ha CHHTETUYECKOM Habope JaHHbIX, cocTosueM u3 49 080 TeopeTHyecKH pacCUUTaHHBIX
M30TOIHBIX pacnpeeNieHuid. Banmmaanus ocyniecTBisuiack Ha HA0Ope JaHHBIX, BKIIOYAIOIIEM B ce0st
441 macc-cniektp. B xone paboThl ObIIO MPOBEAEHO cpaBHEHHE d(PHEKTUBHOCTH MPEICTABIEHHBIX
apXUTEKTyp, HCCIEAOBAHO BIMSHHUE pazNuuHbIX Mojudukanuii (batch normalization, padding,
dropout) Ha KauecTBO MOieJIel U MoKa3zaHa UHTEPIPETUPYEMOCTD MpeJICKa3aHuil HEHPOHHBIX ceTei
C TOMOIIBI0 MeTOo/a TJIaBHBIX KoMmmoHeHT W Metona t-SNE (t-distributed stochastic neighbor
embedding). B xauecTBe AeMOHCTpalud MPUMEHUMOCTH OOYYEHHBIX MOJIENCH Ha MpaKTUKe ObLT
MPOBE/IEH aHAIN3 MOHUTOPHHTA PEAKIIMK KOMIUIEKCa MaJUIaus C THIPOKCUIOM Kajusl, B pe3yJIbTaTe
KOTOPOT'O OBLIIM MOJTYYEHbI 3aBUCKMOCTH MHTEHCUBHOCTEH HOHOB, CO/IEPIKAIIINX LIEJIeBbIE YJIEMEHTHI,
OT BPEMEHH U TIOJIOKEHHUE ITUX HOHOB Ha CIIEKTpE.

Pabota Beimonnena npu ¢punancoBoit noanepxkke PH® (rpant 21-13-00193).
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Pa3paboTka npoMBIIIJIEHHOT0 CIIOCO0a MPOU3BOACTBA OMOPEEeNTOPHOTO
3JIeMEHTA HA OCHOBE MUKPOOpPranusmMos Paracoccus yeei

I'.K. I'vpkun, /1.C. ®enoposa, B.A. Apasinos

Tynvckuti cocyoapcmeennwiil yuueepcumem, 300026, e. Tyna, yn. @. Dneenvca, 0 157.

202a08202001 @gmail.com

JInst DKONOTrMYecKOro KOHTPOJISI 32 MOYBOM M CTOYHBIMM BOJAAMHM B HACTOSIIEE BpEMs
MMOKA3bIBAIOT CBOIO HANIEKHOCTh U 3(PPEKTUBHOCTD 3IEKTPOTHBIC OMOCEHCOPHI, KOTOPHIE TOMOTAOT
BBITIOJIHUTH OLIEHKY 3arpsi3HEHHOCTH, a TAKKE TOBBICUTH PE3YJIbTaTUBHOCTH MTPOBOIMMOIO aHAJN3A.
buoceHcopHble aHaMM3aTOPBI MO3BOJISIIOT ONPENEIUTh OAHY M3 OCHOBHBIX XapaKTEPUCTHK BOJbI —
ouoxumuueckoe mnotpedinenue kucinopoma (BIIK). [ns dyHkunoHnupoBaHuss OHOCEHCOPOB
HE0OXO0IUMBI OMOPEIENTOPHBIC AIIEMEHTHI, KOTOPHIE JOKHBI OTBEYATh CIICAYIOIIUM TPEOOBAHUSM:
OBITh YIOOHBIMH TSI IPUMEHCHHSI B TTOJICBBIX YCIIOBUSX M XPAHUTHCS B TEUCHHUE JOJITOTO BPEMEHHU.

B kadecTBe OMomarepuralna HCIOIb30BAIM OaKTEPHAIBHBIN TaMM Paracoccus yeei BKM B-
3302. dna ¢popmupoBanusi OMOPELENTOPHOrO JEMEHTa K OMoMacce MUKPOOPTaHU3MOB J100aBIISITN
docdarusiit 6ydpep ¢ pH=6,8, Takum 06pa3zom, 4To6sI TUTP cocTasisn 150 r/cv’. B momydeHHslit
30J1b BHOCWJIM TOJMBUHUJIOBBIA COUPT B COOTHOILIEHUH S5 YacTey 3075 K | 4acTh MOJIMBUHUIOBOTO
cnupta. PunbTp cmaunBanu B 5% pactBope NaF, nmocie uero mmpuil 3arnoiHsuM 307€M Ha OCHOBE
TETPAdTOKCUCUIIAaHA W Tpomyckanu uepe3 QuubTp. Ilocne mMMoOOMIM3alMKM MHUKPOOPTaHU3MOB
GuUIbTp BBICYIIMBAIM H paspe3aid. B KauecTBe JJIEKTPOXMMHUUYECKOro MpeoOpazoBaTelis
ucrnonb3oBanu npubop pH-merp-uonomep anammzatop >kuakoctn «Ikcmept-001». Pesynbrars

M3MEpEeHU IpUBEICHBI HA puc. 1.

VHH

3 T e o o ® o ® 4 4 0

.
)

\
(18} il

OTBeT ceHcopa, MrO; M *Mik
~

-
TBeT Cencopa,

KovuerTpatia [TC, MMons/an®

Puc 1. I'pagynpoBouHas 3aBUCUMOCTb U ONEpaAIlOHHAast CTaOMIBHOCTh OMOCEHCOopa.
PaGora BhImonHeHa mnpu (QUHAHCOBOM moanepKke MUHHCTEPCTBA HAyKH U BBICHIETO
oOpaszoBanus P® B paMkax rocyjapcTBEHHOTO 3aaHus 1o TeMe « CHHTEe3 TapreTHbIX OMOJIOTUYECKU

AKTUBHBIX MOHHBIX COCIMHEHUH U HOBBIX OMOKOMMO3UTHBIX MaTtepuanoB» (FEWG-2021-0011).
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B3aumoneiicrBue B-HUTPOCTHPOJIA € AMITUIMAJIOHATOM B PUCYTCTBUHU
OMCIUIMHOB: IBOMCTBEHHAS POJIb OPraHOKATAJIN3ATOPA

A.W. Taaunrep!, C.®. Mamegosal, 10.B. Bypbikuna?, E.O. Ilennak?, C.3. Bananse?

"Mockoeckuii 2ocyoapcmeennuiil ynusepcumem umenu M.B. Jlomornocoea,
xumuueckui ghaxynomem, 119334 Mockea, Jlenunckue copwi, 1c3
2thcmumym opeanuyeckou xumuu um. H./{. 3enunckoeo PAH, 119334 Mocksa,
Jlenunckuii npocnexm, 47

E-mail: dal1995@mail.ru

B nactosmelr pabore ¢ momoripio MeTo0B SIMP-CIIEeKTpOCKONIMM U MacC-CIIEKTPOMETPUHU
BBICOKOI'O  pa3pelleHMs] IPOBEJEHO MCCIEIOBAHME OCOOEHHOCTEM NPOTEKaHUs Ppeakluu
MIPUCOSAMHCHUS AUATUIIMAIIOHATA K B-HUTPOCTUPOITY B IPUCYTCTBUHU N-3aMEIIEHHBIX OWUCITUIMHOB
B KQU€CTBE OPraHOKaTaIN3aTOPOB.

YCcTaHOBNIEHO, YTO MPH KCIOJIB30BAHUU B PEAKIUU MPUCOEIMHEHUS AMITUIMAloHaTra K [-
HUTPOCTHPOJIy B KauecTBE OpraHokataiuzaropa N-OeH3uaOucnuIuHa OCHOBHOMY IIPOLIECCY
o0Opa3oBaHMs 1IEIEBOr0 MPOAYKTAa IPUCOSIMHEHHUS COMyTCTBYET MOOOYHBIN MPOIIece, MPUBOISIIUI
K 00pa30BaHUIO OJUTOMEPHBIX aJITyKTOB OMCIHIMHA U B-HUTPOCTUPOJA C ATUHON 1enH oT 2 10 9

3BeHbeB. [IpeanokeH MexaHu3M MpoTeKaromiei peakiuu (cxema 1).

Ph
| = o
---------- (/%NJPh \L(ﬁ”o Ph (/%

: - N
|Z=COOEt | H s N N
NO, Ph
f (% FV' oN”
Ph / Ph n=2-9
Zo—Z A7 Ph._N&® N—/
ol®0 H
N o\®.o
O N@ Ad-+
0
Ph\L
| & ©
® 0 z._zZ (/% Ph
'u\f Ph N—/
o Q

Nu-activation o

Cxewma 1. IIpeanonaraemplii MexaHu3M oOpa3oBaHUs HAOIIOAAEMbIX B PEaKIUU MPOJAYKTOB
(BBIACTICHBI B PAMKH).
Pabota Beimonnena npu ¢punancoBoit noaaepxkke PH® (rpant 19-73-20090).
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Oc00eHHOCTH KPUCTAJJINYECKOT0 CTPOCHUA NMPOU3BOAHBIX HapTO[1°,2°:4,5]
¢ypo|2,3-c]xrMHOIMHA C HANIPSIZKEHHOM MOJTUIUKINYECKOM CUCTEMOM

P.A. los10T10B, P.1O. Banaxonos, A.U. CamuryiimHa

Hncmumym opeanuuecxou xumuu um. H.J[. 3enunckoeo PAH, 119334, e. Mocksa, Jlenunckuu
npocnexkm, 47

E-mail: radolotov@edu.hse.ru

[Tonck M ycTaHOBIIEHHWE B3aUMOCBSI3M MEXKAY MOJIEKYJISIPHOM CTPYKTYpOW BEUIECTB M HX
CYNpaMOJIEKYJIAPHOM oOpraHu3anueil B KpHUCTaUIe PAaCIIUpPSIIOT BO3MOXKHOCTHU HAIPaBICHHOIO
CUHTE3a COSUHEHUH C 3aJaHHBIMU (U3UUYECKUMU U XUMUYECKUMU CBOWCTBAMH.

B noxnage mpeacTaBieHbl pe3yNbTaThl PEHTIEHOCTPYKTYPHOTO aHajdu3a MPOU3BOIAHBIX
HadTo[1°,2°:4,5]dbypo[2,3-c]xuHONMHAa pa3aUyYaloIUXcs MPUPOAON 3amecTutens. MHTepecHOU
OCOOCHHOCTBIO COEIMHEHUH SBISIETCS KpUCTAUIM3alldsg B BHJE palleMara WIM KOHIJIOMepara
(Tabm. 1), koTOpas He 3aBUCUT OT 00BeMa 3aMecTUuTeNeh. [ 'eoMeTprsi OCHOBHOTO OCTOBA HE SIBIISICTCS
TUTAHAPHOM, YTO CBSI3aHO C OTTAJIKMBAHHEM INIOCKOCTEH JBYX KOHIIEBBIX apOMATUYECKUX IHKIIOB, a
JTUAAPATBHBIN yTON MEXAY 3TUMH (parMeHTaMH 3aBUCUT OT THUIIA 3aMECTUTENSI U €ro oobema.
OcHOBHasg cUCTEMa MEXKMOJEKYISPHBIX B3aUMOJICHCTBUNA TIPENCTABIICHA M-3JEKTPOHHBIMU
KOHTaKTaMH, 4YTO OOYCIOBIIEHO OCOOCHHOCTSIMH COEAMHEHMI NaHHOro psaa. Mx peammsanus
MPUBOJIUT K (OPMUPOBAHUIO B KPHCTAJUIaX OJHOMEPHBIX CTOMOK, OPHUEHTHUPOBAHHBIX BJIOJb
HaWMEHBIIIETO IMapaMeTpa dIeMEHTapHOU ssuerku. [IJist omucanus KOHTAKTHOTO OKPYKEHHSI MOJIEKYJT
B KpHCTaJu1ax ObUT MCIIOIB30BaH aHAIN3 TOBEPXHOCTEN Xupidenbaa U MpoBeIeHa KOJTUISCTBEHHAS

OLIEHKa BKJIaJla B3aUMOACHCTBUI pa3IMyHOIo TUIA B KPUCTAIUIMYECKYIO pemeTky [1].

R1 R2 IIPOCTPAHCTBEHHAS

rpynmna

1 Me H 12/a

2 Me Cl P 212121

3 Ph H P2i/c

4 p-Ph-OMe H P na2;

5 p-Ph-CF3 H P2

6 p-Ph-CF3 Cl P2

Ta6mz1ua 1. HccnenoBanHbIE COEAUHEHMUS.

Crnmcok Jureparypbl
[1] M.J. Turner, J.J. McKinnon, S.K. Wolff, D.J. Grimwood, P.R. Spackman, D. Jayatilaka, M.A. Spackman,
CrystalExplorerl7. University of Western Australia, 2017.

60


mailto:radolotov@edu.hse.ru

HoBblii MeTO MOJY4YEHUS NMOJU3AMEIIEeHHbIX (PypaHOB
u3 B0300HOBAsIeMOro S-HMF

I1.FO. EBcturueeBa, K.M. I'ankun

Hncmumym opeanuuecxotui xumuu um. H. /. 3enurnckoeo Poccutickoii akademuu nayks, 119334,
Mocksa, Jlenunckuu npocnekm, 47

E-mail: polina.evstigneeva@chemistry.msu.ru

5-(I'mppokcumerun)pypdypon (5-HMF) paccmarpuBaercss Kak OAWH M3 BaXKHEUIIMX
NOJMU(PYHKINOHATBHBIX XUMHUYECKUX PEarecHTOB — BO30OHOBIIIEMOE «COETMHEHHUE-TIaTPopMay,
KOTOPOE MOKET MPOU3BOIUTHCS U3 PACTUTENBHON OMOMACChl — MOHOMEPHBIX I'eKCO3HBIX YTJIEBOJOB
u surdonemnonossl. Oxunaercs, yto HMF u ero npousBoaubsie B Onmkaiimem OyaynieM CTaHyT
YIIIEPOI-HEUTPAIbHON albTEPHATUBOM MCKOIIAEMOMY CHIPBIO, YTO IO3BOJIUT B 3HAYUTEIBHOU Mepe
3aMEHHUTh HEBO30OHOBIISIEMbIE MCTOYHHUKH YTJIEPOJHOTO CHIpbs (IpeXxnae Bcero, HeTh, yroib U

MPUPOHBIN ra3) B XUMUYECKOUW MPOMBIILIEHHOCTH.

—p 0 / \ OH

o, —

Puc. 1. Cxema mukia KOHBEpCUU OMOMACChHI

Msbr  pa3paboTani  HOBBIH TOAXOJ K TOMYYEHHUIO TONU3aMEIIeHHBIX (ypaHOB C
ucnons3oBanneM HMF B kauecTBe ricxonHoro cyoctpata. JlaHHBINH METO BKIIOYAET TPU KITFOYEBBIC
craguu: peakuus Juinbca-Anpaepa mnpousBoaHblx HMF ¢ akTUBMpOBaHHBIMM — JKHHAMM,
CEJICKTUBHOE  BOCCTAaHOBJICHHE  JIBOWHOMW  CBSI3M  OOpPA3yrOMIETOCAd  OCKAOMITUKINYECKOTO
MIPOU3BOJIHOTO, U J1ajiee peakuus Anbaepa-Purrepa, mpuBoasias kK 00pa30BaHUIO MOTN3aMEIICHHbBIX
(bypaHOB HapsAIy ¢ STUMUHUpPOBaHUEM dTuiieHa. ONHcaHHAs CHHTETHYECKas IIeTOYKa OTIUYAeTCS
MPOCTOTOM MPOBEACHUS CUHTETHYECKUX CTaauid, JAOCTYNMHOCTBIO PEAareHTOB MW  BBICOKOMU
CEJNIEKTUBHOCThIO. OO0pa3yronuecss mojM3aMelnieHHble GypaHbl UMEIOT OONBIIONW TMOTEHIMAT s
IIPUMEHEHUSI B TOHKOM OpPraHMYE€CKOM CHHTE3€, B TOM YHCIIE, JJISI MOJYyYEHUS MOHOMEPOB IS
MaTepHaoB.

Pabota Bemmonnena npu ¢punancoBoit noanepxkke PH® (rpant 23-73-00003).
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Dochopamuauto-cyabpuasl Ha ocHose TADDOL
B acuMMeTpuYeckoM Pd-kaTajausupyeMom ajsinJinpoOBaHUMN

B.C. 3umapes'?, H.C. I'ynioxkuna'2, U.JI. ®upcun?, B.M. Tpynuna?

IMTY umenu M.B. Jlomonocosa, 119334 Mocksa, Jlenunckue eopul, 1
’Pry umenu C.A. Ecenuna, 390000 Pszanw, Ce0600b1, 46

E-mail: zimarjovvladislav@gmail.com

H3BecTHO, 4To ACUMMETPUYECKMM  METAUIOKOMIUIEKCHBIM ~ KaTaJu3  IO3BOJSET
MUHUMHU3UPOBATH UCIIOJIb30BAHUE JTOPOTOCTOSIIUX HHAYKTOPOB XUPATLHOCTH B CHHTE3€ ONTUYECKH
YUCTHIX BellecTB. KiroueBoe 3HaueHHe B 3TOM CIIy4ae UMEIOT CTEPEOMHIMBU1yalbHbIE JINTAH/bI, U
aKTyaJbHOM 3ajauell SBISETCA AW3alH HEAOPOTHMX JIMTAHAOB, KOTOPbIE MOYKHO IOJYyYUTH B
pe3yibpTaTe HE3aMBICIOBATOrO0 CHHTE3a (Malloeé YHCIO CTaJui, WCIOJIb30BAHUE MPOCTHIX
KOHJICHCAIIMOHHBIX MPOIIECCOB) U3 JIOCTYITHBIX XUPAIBHBIX (DparMEeHTOB.

Ha ocHoBe u3BecTHbIX xupayibHbIX A10J0B Tuna TADDOL nonydena rpynna P,S-1uraszioB ¢
dbochopaMUAUTHEIM U CYIb(UIHBIM JOHOPHBIMU LeHTpamu (puc. 1). Mx coctaB u cTpoeHue
MOATBEPKACHBI JaHHBIMU SAMP-criekTpockonuu U 3JieMeHTHOro aHanu3a. Ha nmpumepe xenaTHOro
komiuiekca [PdL(m-allyl)]BFs meromamu SIMP u macc-cnekTpoMeTpun AO0Ka3aH OHMJICHTATHBIN

XapaKTep KOOpAWHAINU HOBBIX JIMTAHA0B.

Ar Ar. Ar
1. PClg, EtzN, Trd 0 o /’\
>< PANR, SR,
o' 2. Et3N Tro, v o
Ar Ar” Car
TADDOL NHR; SR2 15 npencraBuTtenen

Puc. 1. CuHaTE3 JIUTAHIIOB.
[Tonydennsie hochopaMuaAUTO-CyIbGUABI OBLIH MPOTECTUPOBAHBI KAaK B MOJEIBHBIX, TaK U B
MPAKTUYECKH 3HAYUMBIX Pd-karanu3upyeMbIX peakIusaX aTWIbHOTO 3aMmelieHus. Bo Bcex

HU3YYCHHBIX IPOHECCax HOBBIC JIMTAaHIbI 00eCIIeuYnId BLICOKHE 3HAUCHHUS ee IIPOAYKTOB peaKHHﬁI

Ph
MeO,C._ _CO,Me CH) NHPh COzEt /
2)4
/\I Ph P(O)(OE), CO,Et
Ph™ X" Ph Ph \ Mé

NHAc
1 2 5
0o 98% ee 0o 97% ee Oo 92% ee o 87% ee 0o 76% ee

Puc. 2. Pe3ynbrarhl KaTaTMTUYECKUX OIBITOB.
Pa6ora BeImonHeHa nmpu puHaHCcOBOM nmoanep:kke Poccuiickoro Hayynoro ¢onaa (rpant 19-

13-00197).
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CesleKTHBHOE THAPUPOBAHUE OKCMMOB Ha KaTanu3atope Pt/CeO:-ZrO; npu
KOMHATHOMH TeMInepaTtype U aTMOc(h)epHOM TaBJIeHUHN

WU.U. UBanosa'?, E.A. Pexuna'

T Unemumym opeanuueckoti xumuu um. H.J{. 3enunckozo Poccuiickoii akademuu Hayk, 119334
Mocxkea, Jlenunckuti npocnexm, 0om 47
°Boicuuuii xumuueckuil koniedxc Poccutickoil akademuu HAYK,
Poccuiickuii xumuxo-mexnonoeuueckuu ynueepcumem um. /[.1. Menoeneesa, 125047 Mockaa,
Muycckas nrowaows, dom 9

E-mail: inigiv022@gmail.com

I'ereporenHble KaTaan3aToOpbl OKHUCIEHUS M BOCCTAHOBJIEHHS OPraHMYECKUX COEIMHEHUH,
Omarojaps BBICOKOM aKTUBHOCTH, CEJIEKTUBHOCTHM M PELUUKIN3YEMOCTH, CTald ILIEHHBIM
MHCTPYMEHTOM IS PEIICHUs 3a]]a4 OpraHM4eCcKOro CHHTE3a.

OCOOCHHO  TPUBJICKATENBHBIMH  CUHTAIOTCA  MOJU(YHKIHOHAIBHBIE  KAaTaIM3aTOPHI,
oOanaromue BHICOKOH 3(pPEeKTHBHOCTBIO B HECKOJBKUX Iporeccax. Hampumep, pazpaboranHas B
Hareii jabopatopuu karaautuueckas cucrema Pt/CeOz-ZrO, MOXKeT ObITh C YCIIEXOM HCIIOJIb30BaHA
JUIsL THUJIPUPOBAHHMSA KaK KapOOHWJIBHBIX [1], Tak W HUTpocoenwHEHUH [2] TpU KOMHATHOM
TeMIeparype u armMochepHoM jaaBiieHMu. B nanHOi paboTe ObUIO MPOJOIKEHO HCCIEA0BaHUE

BO3MOXKHOCTEH mpuMeHeHus karanuzatopa Pt/Ce02-ZrO2, B yacTHOCTH, ISl THAPUPOBAHUS OKCMOB

(puc. 1).
@ ©
NOoH H,, Pt/Ce0,-Z10, NH;Cl
R’ R" THF—HZO, HCI, .. R' R"
8 examples

\/ highly selective
J yields up to 98% within 1-4.5 h
J fow-Pt-loading recyclable catalyst

Puc. 1. Cxema BOCCTaHOBJICHHsI OKCUMOB BOZIOpOI0M Ha katanuzatope 1%Pt/CeO2-ZrO»

B pesynbraTe cepum 3KCIIEpUMEHTOB MOKa3aHO, 4TO Kartanutudeckas cucrema Pt/CeOz-ZrO;
o0J1aziaeT BHICOKOI aKTUBHOCTBIO M B JAHHOM BHUJIE€ PEAKIIMIA, YTO MO3BOJISIET MOJIy4aTh IEPBUYHbIE
aAMHHBI B OOBIYHBIX YCIIOBHUSIX U B OTCYTCTBHE TTOOOYHBIX MTPOIYKTOB.

PaGora BeInonHeHa nmpu puHaHCOBOM moanep:kke Poccuiickoro Hayunoro ¢onna (rpanrt 22-
73-00183).

Cnucok Jiurepartypsl

[1] E.A. Redina, K.V. Vikanova, G.I. Kapustin, I.V. Mishin, O.P. Tkachenko, L.M. Kustov, Eur. J. Org. Chem. 2019,
4159-4170

[2] E.A. Redina, K.V. Vikanova, Russ. J. Phys. Chem. 2018, 92, 2374-2378
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PackpbiTHe NOTEeHNAIA MeAb-KATAJIN3MPYEMOT0 IerHAPUPOBAHUS HA IPUMepe
peakumii ¢ CH-kucJIbIMH ceMUYIEHHBIMHM KAPOOIUKIAMHU

M.K. Miasomenko!?, P.®. Casukos!, A.Jl. Coxoona', A.JO. Beawrii', /I.H. IlnaTtonos’,
10.B. TomuJios!

IHHcmumym opeanuueckou xumuu um. H. /. 3enunckoeo PAH, 119334 Mockea, Jlenunckuti
npocnexkm, 47
2 Xumuueckuil daxynemem MI'Y um. M. B. Jlomornocosa, 119334 Mockea, Jlenunckue eopwi, dom 1,
cmpoenue 3, ' CII-1

E-mail: motissyat@gmail.com

BolbInoe KOJM4ecTBO paboT 10 KaTaau3y ¢ HpuMeHeHHeM KommiekcoB Cu’' mocsmieHo
OKHUCJIUTEIBHBIM TPaHCPOPMAIIHSIM YTIEPOIHBIX CKEIETOB, OJJHAKO KPUTHUYECKH BaKHON U OTYACTH
Hepa3pelmeHHONW 3ajadeid B 3TOH o0jacTH ocrtaercs pa3paboTka MATKOTO U yJIOOHOTO MeEToja
JETUIPUPOBAHUS HACBHIIIEHHBIX KapOOHUIBHBIX COSTMHEHUH.

B pamkax wuccieqoBaHMI MO CHHTE3y IOJIM3aMENIEHHBIX  3JEKTPOHOAES(DUIIUTHBIX
LUKJIOTeNTaTPUEHOB HaMU ObL1 pa3paboTaH YHUKAIbHBINA METOJ KaTaJUTUUECKOTO IETHAPUPOBAHNUS
LMKJIOTENTAAUEHOB ¢ GOJBIIMM YKCIOM aKLENTOPHBIX 3aMECTUTENEH ¢ nmpuMmeHenurem coneit Cu’
win Cu’>* B mpucyTcTBMM KHCIOpojaa Bo3ayxa (puc. la). OCHOBHOE MpPEMMYIIECTBO JIaHHOTO
MIPOTOKOJIa — 3TO €ro cyOcTpaTHas crneuu(UYHOCTh, BCJIEICTBUE YEro JOCTHUTAIOTCS XOpOIINe
BBIXOJIbI KOHEYHBIX COEJMHEHHUH M  BBICOKAs XEMOCEJIEKTUBHOCTh (CHHTE3  LIEJEBBIX
LUKJIOTENTaTPUEHOB HEBO3MOXKEH C MPHUMEHEHUEM JPYTUX METOAOB OKHUCIEHUS UMEHHO B CUILY
MpoTeKaHus NoOOUHBIX MpeBpaiieHuil). [leHHOCTh HallIeHHOTO MOaX0Aa TakKe 00yCIOBIIEHA TEM,
YTO OH OJTBEPKJAET IEPCIEKTUBHOCT IPUMEHEHUS COJIEN MEN B OKUCIIUTEIbHBIX IPEBPAILICHUSX
¢ 00pa30BaHNMEM HEHACBHIIIEHHBIX COEIMHEHUM.

Ha ocHOBaHMM COBOKYITHOCTH JIUTEPATYPHBIX U MOJTYYSHHBIX HAMH JaHHBIX OBLT MPEIoKeH
MEXaHU3M JlerujpupoBanus (puc. 16), B OCHOBE KOTOPOTO 3aJ0KEHO 00pazoBaHHE OMC-€HOJATA
uuKorentaauesa ¢ apyms uoHamu Cu?’. Tlociedylomue OJHODJIEKTPOHHBIE IIEPEHOCH C

SJIMMHUHUPOBAHUEM [BYX HOHOB Cu+ OpUBOAAT K KOHCUHOMY MPOAYKTY JACTUAPUPOBAHUA.

a. MpuMeHeHWe Mefb-kaTannsnpyeMoro AernapupoBaHus 6. MpeasioxeHHbIt MEXaHU3M
Br e AN
% 2=\ (2eq) A
E\)\,‘.E ; <Tor L
DMF, Py, rt @
E = CO,Me .
5 examples
47-81%
Py
; 0] .50
E H N-heterocycle, Cu?* | E Ns E Ns
E E air, DMSO, rt E @ E E O E PyH* oo
E E E E E E i © i double one-electron
4 examples bisenolate formation: ¢ -0 oMe i transferto Cu'

54-93%

Puc. 1. Cu**-katanusupyemoe 1erupupoBanre (pyHKIHOHATH3NPOBAHHBIX KapOOIUKIIOB.
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KBaHTOBOXMMHYECKOE UCC/IEIOBAHNE CTAUN BHEAPEHUS aJIKEHA B
KATAJIUTHYECKH aKTHBHbIE HeHTPbI Cp2ZrMe(Cl)-MAO

A.H. Ucaamos, P.P. Hypuciamona, T.B. Tiomkuna, JI.B. IlapdenoBa

Hncmumym negpmexumuu u kamanuza YPUIL] PAH, 450075 Y¢ha, npocn. Oxkmsabps, 141

E-mail: islamovI9@gmail.com

OnuH w3 Hambosiee TMEPCHNEKTUBHBIX IMOJIXOAOB K CO3MaHUIO COBPEMEHHBIX MOJeNei
MEXaHHU3MOB IUTJIEPOBCKOT0 KaTain3a — XMpallbHOE paclio3HaBaHUE, KOTOPOE MO3BOJIAET MOIYUYUTh
HauOoJiee MOJIHOE IMPEJICTaBICHHE O CHoco0axX OpraHu3alld W TMOBEJCHUHM KaTaTuTHYeCKON
cucteMmsl. [ 1] bbuio npenioxkeHo, yTo Ha cTaAuyd GOPMUPOBAHUS KaTAIUTUYECKH aKTUBHBIX LIEHTPOB
MEXIy METWIXJOPUIOM LHUPKOHOIIEHA U aKTUBATopoM Meruiamomokcanom (MAO), [2]
oOpa3yroTcsi nuactepeomepHble  komruiekchl  (puc. 1). IIpoBemeHO KBaHTOBOXMMHUYECKOE
MOJICTIUPOBAaHUE MEXaHW3Ma acuMMeTpuueckoil wuHaykuuu mporeHa Ha Cp2ZrMe(Cl)-MAO

(Me11Al11010) komimekcax ¢ momonibio Mmetona PBE/3( (ITpupona 9). [3]

Me
‘*
Me---Al—O
C Z/ O/R \M AlgO
P2Lr--- €9Alg07
\_\R /
Cl--Al—0
Me
RR
Me
\.
Me---Al—O
(o3 Z/ O/R \M AlgO
P2Lre--- egAlgU7
N \S /
CI---]AI*—O
Me
SR

Puc. 1. [Inacrepeomeps komruiekca Cp2ZrMeCl c MAO (Mei1Al11010).

VYcTaHOBIIEHO, YTO Haubosiee HHEPreTHYEeCKH BBITOJAHBIM KOMILIEKCOM sBisieTcs RR
crepeousomep. [lokazaHo, uro 3HaueHue Oapbepa BHEIPEHHUS allkeHa (re W Si KOOpIWHAIUS) B
KaTaINTHYECKN aKTHBHBIC IEHTPHI PEAKIINU B 3HAYUTEIHLHON CTETIEHH 3aBHCUT OT OTHOCHUTEIHHON
KOH(UTypalMi XUpAIBHBIX I[IEHTPOB B COCTaBE aKTUBATOpa, YTO CBHJCTEIBCTBYET O €ro
MOTEHIMAJILHOM BKJIaJIe B CTEPEOPEryJIMPOBaHUE HAa CTa/JUU BHEJPEHUS AJKEHa B XOJ€ PEaKLUu
OJIMTOMEPH3AIHN ATKEHOB.

Pa6ora BeinmonHeHa npu GpuHancoBoit nogaepxke PH® (rpant 22-73-00280).

Crnmcok Jureparypbl

[1] C. De Rosa, R. Di Girolamo, G. Talarico, ACS Catalysis. 2016, 6, 3767-3770.

[2] T. V. Tyumkina, D. N. Islamov, P. V. Kovyazin, L. V. Parfenova, Molecular Catalysis. 2021, 512, 111768.
[3]1 D. N. Laikov, Yu. A. Ustynyuk, Russ. Chem. Bull., Int. Ed., 2005, 54, 820-826.
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CuHTEe3 HU3KOMOJIEKYJISAPHOM NOHHOM )KUAKOCTH HA ocHOBe S-HMF

J.A. Kanyruna, A.B. Bauna, B.Il. AnanukoB

HUnemumym opeanuuecxou xumuu um. H.J[. 3enunckoeo PAH, 119334, Mockea, Jlenunckuit np-m,
47

E-mail: danila.kalugin@chemistry.msu.ru

Nonnsie xuakoctu (MXK) - 310 oprannyeckue JerkoriaBKue Cojid, CTAOUIbHBIE B AKUIKOM
cOCTOSIHMM. VIOHHBIC JXUAKOCTH 3a CYET CBOUX (UBUKO-XHMHUYECKUX CBOWCTB MOTYT OBITh
HCIIOIb30BaHbl B OKCTPAKI[UHU, DJICKTPOKATAIM3€ B KA4eCTBE JJIEKTPOJIMTOB, B TIPOHU3BOJICTBE
KaTaJnu3aToOpOB U IPYrux o0yacTsax. B coBpeMeHHOM Mupe 00JbII0e BHUMAHUE YAENSETCs BOIIPOcaM
9KOJIOTUU U 3a00ThI 0 mpuponae. COOTBETCTBEHHO, pa3padO0TKa MPOCTBIX CUHTETHYECKUX MyTel K
MOHHBIM KHJIKOCTSIM Ha OCHOBE OMOBO300HOBIISIEMBIX PECYPCOB SIBIISCTCS aKTYaIbHOW 3aaueH.

S-ruppoxcumermindypdyporn  (5-I'MDP) - coenuHeHue-tuiatpopma, MOIydaeMoe U3
uemono3sl. MK ¢ TpeOyembiMu 1715t Kaxk 10 U3 mpoOaeM CBOHCTBAMHU OTKPBHIBAIOT BO3MOXXHOCTHU
s ux npuMeHenus. Ilpoctora Moaudukanuu CcOeIMHEHHWH 3a CUeT Halu4Ms JABYX
HEIKBHBAJICHTHBIX TPYIII, THAPOKCUMETHUIHLHON U OPMIIIBHOMN, 00ECIIEYUBACT BO3MOXKHOCTD JIETKO

BAPBUPOBATh CBOMCTBA HOHHBIX KUIAKOCTEN HA OCHOBE S5-I M®.

NH
o/
HO a o NaBH, (\N/\ﬁ)/k’\ Ac,0
0" & MeOH, 0°C o/ OH

Mel Me
SRV LAV
o/ OAc Et,O (dry), darkness o) I OAc

Puc. 1. Cxema cunresa.

Pa3zpaboranHas cxema MoxeT ObITh Hcrosib3oBaHa st MK ¢ pa3nmuuHbIMU 3aMECTUTENSIMH.
B nanHoif pabore coriacHo cxeMe, IPHUBEIEHHOM Ha cXeMe CHHTe3a, Obljla CHHTE3MPOBaHA
anpoTOHHAA, (PYHKIIMOHATTU3UPOBAHHAS 110 THAPOKCHIILHOMU IpyTiIe, YeTBepTUuYHas aMMoHueBas VDK

Ha ocHOBe 5-I M.
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MaTtemaTH4yecKue moaxXoabl K oueHke 3PpPeKTUHBHOCTH KaTajau3aTopa
AL Ko6eaes!, H.ILI. Illnanaxos?, }O.B. Bypbikuna?, B.I1. Ananukos'?

"Mocxkoeckuii I'ocyoapcmeennuiii Yuusepcumem um. M. B. Jlomonocosa, Xumuueckuii @axyromem,
119334, Mockea, ya. Jlenunckue 2opwi, 1, cmp.3
ZHHcmumym Opeanuyecxou Xumuu um. H. /{. 3enuncrozco, 119334, Mocksa,
Jlenunckuii npocnexm, 47 cmp. 1

E-mail: akobelev@ioc.ac.ru

Y CTOSIBIIMMCSI KOTMYECTBEHHBIM 3HAYCHUEM OLICHKH Y(P(EKTUBHOCTH KATAIN3aTOPA SIBIISIFOTCS
YUCJIO TpeBpamieHui Ha oxHoM akTuBHOM 1eHtpe (TON), mnpoucxomsummx A0 MOTEpH
KaTaJUTHYECKONM aKTHMBHOCTH, a Takxke 4dYactota dTux coOwsituii (TOF). Kak mpaswuio,
JKCIEpUMEHTANIbHO oleHuBatoT TON, ycpeaHeHHoe Uil BceX KaTaluTUYecKkux 4dactull. [loaromy

TON u TOF M0>XHO cBsI3aTh CIEAYIOIIMM COOTHOLIEHUEM [1]:

o

TON = f TOF(t)dt
0

Takoit moaxon siByseTCs yA0OHBIM JJIs1 ONTUCAHUS KaTATUTHUECKUX CHCTEM, UCIOIb3YIOIUXCS
IIPOMBIIIJICHHOCTBIO B HacTosiee Bpems. OnHaKko B MPUPOJE, a TaKKe B OyAylleM CYLIECTBYIOT
CIIOKHBIE KaTaJIMTUYECKHE CHUCTeMBI, onucaHue KOoTopbix B TepmuHax TON u TOF He saBnsercs
ucyepneiBaromiuM. Hanpumep, Takum o6pa3oM Heab3s OLEHUTDH 3 (PEKTUBHOCTD KaTaiau3aTopa A, y
KoToporo Oyner manoe 3HaueHue TON, HO koTophlii OyneT reHepHpoBaTh in situ cieayroliee
NoKoJIeHne KaTanu3aTopa B ¢ 6onbimm nnn cpaBHuMbIM unciioM TON (cxema 1) u Tak naiee.

A

VAN

Cxema 1. Katanntnueckas cucrema, He onucbiaemas B TepmuHax TON u TOF.

B ciyuae Takux KaTaJIUTHUYECKUX CHCTEM HMMEET CMBICH OIEHKa KOoJIM4YecTBa MH(opMaru,
KOTOPYH0 HECET HaydaJbHBbIM KaTaJlM3aTop, a TaKKe MHTEPIpPETals BCEX IIaroB B CHUCTEME Kak
«XMMHMYECKOU IPOTrPaMMbl», UMEIOIIEN ONPEIEIEHHYIO KOJIMOTOPOBCKYIO CII0KHOCTb.

Pa6ora BeimonHeHa npu GuHancoBoil noanepxxke PH® (rpant HIII-5199.2022.1.3).

Cnucok Jaurepartypsl
[1] Sebastian Kozuch and Jan M. L. Martin. ACS Catalysis. 2012, 2, 2787-2794.
[2] Pierre J. Trambouze, Entropy. 2006, 8, 113-130.
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CuHTe3 coelMHeHUIT BUEPOHOBOIO psifa u3 S-(ruapokcumeTns)pypdypoJia
K.C. Ko3aoB, JI.B. Pomamos, B.Il. Ananukosn

HUnemumym opeanuueckou xumuu um. H.J[. 3enunckoeo PAH, 119334, Mockaa,
Jlenunckuii npocnexm, 47

E-mail: kozlovks@ioc.ac.ru

KonBepcusi Ouomaccel sBIseTCS OAHMM W3 HamOoyee NEPCHEKTHBHBIX HaNpaBICHUN
COBPEMEHHOW 3eJeHON XuMuH. Hambousblryto MomyIsspHOCTh MOJIyYHJIM TPOIECCHl MepepadoTKu
yIJI€BOAOB (B MEpPBYIO OdYepelb ILEJUII0J03bl), KaK COEJUHEHUH, 00JaJaroIluX MaKCUMallbHOU
CKOPOCTBIO ~ BOCHPOU3BOACTBA. (OCHOBHBIM  IPOAYKTOM  KOHBEPCHUM  TIE€KCO3  SIBIIETCS
5-(ruppoxcumetiin)pypdypora (5-I'MD), koTopsiii ObUT BKIIIOUEH B CIIMCOK COSAMHEHUI-TIIaT(Gopm
JUISL XUMUYECKON TEXHOJIOTUU Oy TyIIEro.

Oco0eHHO aKTyalbHO HCIOJIb30BAaHHE BO300HOBISIEMOIO CHIPbSI B CHHTE3€ OHMOJIOTHYECKU
AKTUBHBIX COCIMHEHUH, MEJUKAMEHTOB, arPOXUMMKATOB U T.J., IOCKOJIbKY HMEHHO B 3TOM OTpaciu
obpasyeTcs HauOoJjblllee KOJIUYECTBO OTXOJOB. B KkauecTBe 0OBEKTOB CHHTE3a ObLIM BHIOpaHbI
COEIMHEHHUS] BHMEPOHOBOIO psaa — (yHIHMUMIBl U3 Kiacca (ypaHOALETUIIEHOB, BBIICIIIEMbIE
0000BBIMHU TIPY MHPHUIMPOBAHHUH TUIECHEBBIMU TprOKamu (puc. 1) [1].

[{enb pabotel: CMHTE3 COEAMHEHUI BUEPOHOBOTO psifa U3 S-TUAPOKCUMETHIDYpdypoIa.

o
=
XA X ~_ome XA N ~_ome XA X~ ome
(o) (o) O
o o) o) o [o} o
2 BuepoH 5 [lurnaposuepoH 8 Onokcup BuepoHa

o
o, A N __o —_— 7 I N\ ___ o X ! N\ _om A [ N _ome
o o o 0
o o o 0 OH o

1 5-(ruppokcumeTun)bypdypon
3 BrepoHoBasi kucrnota 6 [lurnaposrepoHoBast kucnorta 9 3nokcuy Brepona

OH
O O OH 0
OH (o} OH o OH (o}
4 Buepon 7 Ournpposuepon 10 QurugpoamruapokcuMBmuporn
Puc. 1. Coequuenust BUEpOHOBOTO pAaA.

B xone paboTel mosy4eHbl TUTHAPOBUEPOII, TUTHAPOBUEPOH, JUTUIPOBUEPOHOBAS KUCIIOTA,
BUEPOH, BUEPOJ U BUEPOHOBOBAs KHCIOTAa. B KayecTBe MCXOAHOI'O BELIECTBA Il BCEX CUHTE30B
BeicTynan 5-I'M®. Bce nonmydeHHbIe COeTMHEHHS ObUTH 0XapaKTePHU30BaHBI KOMITJIEKCOM (DHU3HKO-
xuMuueckux MeTonos aHamusa (H u °C SIMP-crekTpockomnus, Macc-CeKTPOMETPHsI BBICOKOTO
paspemenusi, ['X-MC). [ns auruapoBuepona ObUIO  BBIMOJHEHO PEHTTEHOCTPYKTYPHOE
uccienopanue. CUCOK JUTepaTypbl

[1] J.A. Hargreaves, J.W. Mansfield, D.T. Coxon, Phytochemistry. 1976, 15, 651-653.
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MaCC-CHeKTPOMeTpl/I‘IeCKaﬂ MOUCKOBAasl CUCTEMA OCYIIECTBHJIA OTKPLITHE
HOBBIX KATAJIHTHYCCKHUX npeBpameHnﬁ

K.C. Ko3.10B, /I.A. boiiko, }0.B. Bypbikunna, B.B. Hibwmenkosa, B.Il. Ananukon

HUnemumym opeanuuecxkou xumuu um. H. /]. 3enuncroeo PAH
119334 Mocksa, Jlenunckuii npocn. 47

E-mail: konstantin.kozlov@ioc.ac.ru

Macc-criektpomeTrpusi  Bbicokoro  paspemenuss  (MCBP) OIMH W3 Haumboiee
pacrpoCTpaHEHHBIX METOJ0B OOHApY)XEHUS COCAMHEHUH B CIOXHBIX cMecsX. HeBO3MOXXHOCTB
pY4HOH 00pabOTKM OOJBIIOr0 KOJMYECTBA HKCHEPUMEHTANIbHBIX JaHHBIX CO3/1aeT NOTPeOHOCTh B
pa3paboTke 3((EeKTUBHBIX AITOPUTMOB Moucka. [lorckoBas cucteMa NPUHUMAET BO3MOXKHYIO
XMMHUYECKYI0 (pOpMyJy B KauyecTBE 3alpoca U HIIET MAacc-CIEKTPhl B 0aze pa3MepoB HECKOIBKO
JIECSITKOB TepabaiT. B 0cHOBE cHCTEMBI JIEKUT 00OpAaTHOE HAEKCUPOBAaHUE OTHOILLIEHUI Macca-3apsij
BMECTE C PACIIO3HABAHMEM M30TOIHBIX PACHpPENEICHUM MOHOB. JTa nouckosas cucrema MCBP

JaHHBIX ITOKa3ajla CBOXO IIPUMCHHUMOCTDL Ha OOJIBIIIOM KOJIMYECTBE MHOTOKOMIIOHEHTHBIX MDP-MC

CIIEKTPOB.
a OTKpI:ITVIE HOBbIX pSEKLlVIﬁ € NoMoLLbI Macc-CNeKTpoMeTpun |

] | [ ‘ i
mz

% A A
¢ Bugenmolica

P ] ® P = A L] : cHrHan
w [ ] Onoigaembli npoayiT
| B3

Peakuuontan konba

TMoBoursle NpoaykTsl

PealLMOHHBIE KOMNOHEHTHI

b 3KcnepumeHTaanaﬂ XUMusa

B XpaHnTes MHEOpMaLVA 0 peakyum

Yenopeyeckan WHTepnpeTauus
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OTKpEITYE HOBBLIX PeaKkuun
€ Ucnonb3osaHueMm MS NOMCKOBOW CUCTEMBI

He TpebytoTca aKCnepyMEeHThI

Puc. 1. OTkpbITHE HOBBIX IPEBPALLEHHUH C TOMOILIBI0 aBTOMATUYECKOT0 CKPUHUHTIA CYIIECTBYIOLIEH
Macc-CIHeKTPOMETPHUECKON Oa3bl Macc-CIEeKTPOB.
Komb6unaropHast reHepaiysi BO3MOXKHBIX MPOJYKTOB € MOMOIIBIO pa3pab0TaHHON MOMCKOBOM
CHCTEMBI [T03BOJIMIIa OOHAPYKUTh paHee HEM3BECTHbIE MPOAYKTHI B Pd-kaTanu3upyembIx peakiusx
KpOCC-COU€TaHUs U TUPUPOBAHMUSL.

Pab6ota BemonHena npu ¢punancoBoit noanepxke PH® (rpant 21-13-00193).
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IMoayyeHue ruOpUAHBIX YIJIEPOAHBIX MATEPHAJIOB HA OCHOBE OKCU/IA rpadeHa
ML.A. Ko3zjo0B, E.O.Ilennax
HOX um. H. JI. 3enunckoeo PAH, 119334, Mockea, Jlenunckuii np., 47
E-mail: m.kozlov.99@yandex.ru

['uOpumHbIe yriiepoaHble MaTepUalibl COACPKAT B CBOCH €IMHON CTPYKTYpPE pa3IMUHBIE I10
apXUTEKType YTJIEPOIHbIE CKENEThl, CO3JAI0IINe CHHEPTU3M HX (PUIUKO-XUMHUYECKUX CBOMCTB.
Llenpto maHHOM pabOTHI SBISUIOCH HCCIEAOBAHHE BO3MOXKHOCTH 0Opa3oBaHUsS YIIIEPOIHBIX
HAaHOBOJIOKOH Ha TIIOBEPXHOCTH YIJIEPOJHBIX MOJUIOKEK, BbIOOp Merona (OpMHpPOBAHUS
HAHOCTPYKTYp, OMIpEJeNeHHE TUIlA OOpasyIOLMXCS YIJIEPOJHBIX HAHOCTPYKTYpP, U MOJEIHM HX
o0Opa3oBaHMUsl.

OcCHOBBIBasACh Ha Y€ MPOBOAMMBIX B 3TOH oOnacTu uccinenoBaHusx [1], B naHHON pabote
OBUIO PEIICHO HCIONB30BaTh HAHOYACTHIIBI HUKENS, HAHECCHHbIE Ha PAa3JIMYHbBIC YIJIEPOJIHBIC
o u10kkH (Puc. 1a). B xo1e mepBhIX SKCIIEpUMEHTOB OBIIO MIOKa3aHO 00pa30BaHHE HAHOBOJIOKOH U3
METaHa Ha HUKEJIEBBIX KaTajan3aTopax Ha okcuzae rpadena. aTepecHo, uto npu 950°C B TpyOUaToit
neyd OblI NOJMy4YeH THOPUIHBIA yIJIepoIHBIA MaTepuall, COCTOALIMM M3 HaHOBUCKEPOB
(nanowhiskers) ¢ nmnoit 350-500 uM u cpeanum quamerpom 150-200 HM ¢ perynnsipHON CTPYKTypon
TpyOxu (Puc. 10).

Ha BTOpOM »Tare 6p1a mpoBepeHa BO3MOKHOCTh 00pa30BaHUs YTIIEPOIHBIX HAHOCTPYKTYp 0e3
HCIIOJIb30BaHUs yIieBoopoa. VICTOUHUKOM yriiepojia B 3TOM cillydae CIy>KUJ HEeOCPEICTBEHHO
yIaepos M3 TOJUIOKKH. JKCIIEPUMEHT OBLI TpPOBENEH B TpPyOdUaTOWd Me4Yd B TOKE aproHa B
aHaJOrMYHBIX ycaoBusaX (950°C). YriepoaHbIX HAHOCTPYKTYp Ha OKCHJIE TpadeHa OOHApYKEHO He
6b6110. [ToaTOMY OBIJIO pelIeHO MTPOBECTH PEAKLIUIO B YCIOBUSIX MUKPOBOJIHOBOTO HarpeBa B BaKyyMe.
B wuccnenyembix oOpa3max ObllM  OOHApy>KEHbl YIJIEPOJHBIE HAHOBOJIOKHA C YacTHIIAMU
Karajgu3aTopa Ha KoHie. M3 4ero cienaH BBIBOJ O “top-growth” mexaHusme mx oOpa3oBanms. Ha
cauMkax [IOM BuaHa yYacTWla HHUKEIS JUAMETPOM 35 HM C HMIOYIIMM 33 HEH «XBOCTOM» U3

yriepoaHoro BojokHa (Puc. 1B).

s B)

Puc. 1. a) [I9M uzoOpakeHue katanuzaropa lONi/OKCI/II[ rpadena. PazmMep HaHOYACTHUI HUKENS
5 aM; 6) COM u300paskeHHs TOBEPXHOCTH THOPUIHOTO YIIIEPOIHOTO MaTepraa, MoJydeHHOTO
KaTaJTUTHYEeCKUM MUPOIN30M MeTaHa; B) [IOM m3o0paskenue yacTuisl Ni U yriIepoaHOTO
HaHOBOJIOKHA.

Cnucok Jaurepatypsl

[1] E. O. Pentsak, E.G. Gordeev, V. P. Ananikov, ACS Catalysis. 2014, 4, 3806—3814.
70



Ontumusanus peakunu baxpanbaa-XapTBura ¢ TOUYKH 3peHNsS] TOKCUYHOCTH ee
KOMIIOHEHTOB

A.D. Kosecunkos, K.C. Eroposa, B.I1. AHanukoB

@I'bYH Hucmumym opeanuyeckou xumuu um. H./[. 3enunckoco PAH,
119334 Mocksa, Jlenunckuii np-km, 47

E-mail: a.kolesnikov@ioc.ac.ru

HenaBHo MbI pa3pa®oTany HOBBIH MMOAXOA K OLIEHKE MOTEHIIMAIBHON OMACHOCTH XUMHUYECKUX
MPOLIECCOB TSI OKPY’KAIOMIEH cpelbl W dYelloBeKa Mpu THomolm Ouornpoduieit (GnocTpHos)
peakuuii. buonpoguny no3BOISIOT OLEHUTh «OOIIYI0 [UTOTOKCUYHOCTB» XMMHUYECKON peakiuu ¢
UCMOJIb30BAHUEM 3HAUCHMH MOJYMAaKCUMAJIbHBIX HMUTOTOKCHMYecKuX KoHIeHTpauuil (CCso)
pa3nu4HbIX ee KOMIOHEHTOB [1]. DddexTnBHOCTH 3TOrO MOAXO0Aa OBLIA TPOAEMOHCTPUPOBAHA ISt
XOPOIIIO U3BECTHBIX XUMUYECKUX peaklni, Takux kak peakuus Cy3yku, peakiun Opunens-Kpadrca

u Xeka [2].

X

o I . j
)

N Base /Bs/

H Solvent /S/

X = /SM2/ -MX (BP1)

CI (A), Br (B), I (C)
ISM1/

@ @ " 0
Base/Bs/

Solvent /S/
-MX (BP1) o
Cl(A), Br ®LI© SMY

ISM1/
Puc 1. MonenbsHbIe peakiinu, oxapakTepu30BaHHbBIE B JaHHOUW padoTe.

B nanHoil pabote npeacTaBiieHbl pe3yabTaThl ONTUMH3ALMK peakiuu baxBanbaa-XapTeura ¢
TOUYKHU 3pEHHsI TOKCHYHOCTH €€ KOMIIOHEHTOB C IIOMOIIbI0 OMOCTPHUIIOB U COITyTCTBYIOIUX METPHUK.
Msl paccmotpenu Oonee 100 myredt momydenust 4-(n-tonmn)MopdonuHa W AUpEHUIAMHUHA.
[UTOTOKCHYHOCTh XMMHUYECKHX BEIIECTB ObUIa HM3ydeHa ¢ ucHoib3oBaHueM Tecta MTS Ha
kieroudoi siman HEK293T. Tlonydennsie pe3ynbTaThl OyayT cmocoOCTBOBaTH pa3paboTke Oosee
6e3onacHbIX U 3()(HEKTUBHBIX METOJIOB CHHTE3a BOCTPEOOBAHHBIX CTPYKTYPHBIX MOTHBOB.

Pa6ota BemosnHena npu ¢punancosoit noaaepxke PH® (rpant 21-13-00049).

Crnmcok Jmreparypbl

[1] K. Egorova, A. Galushko,V. Ananikov, Angew. Chem., Int. Ed. 2020, 59, 22296-22305.

[2] E. Pentsak, L. Dzhemileva, V. D’yakonov, R. Shaydullin, A. Galushko, K. Egorova, V. Ananikov, J. Organomet.
Chem. 2022. 965-966, 122319.
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HNHHOBAIMOHHBIE Beﬁ-I/IHCprMeHTI)I B XUMHYCCKHX UCCJICI0BAHHUAX

H.A. Koaomoen'?, JI.A. Boiiko!, K.C. Kozsos!?, A.C. CuanBepcros!, ILE. I'ypesny’,
JI.LE. Hepcecsin®, B.I1. Ananukos!»

IHHcmumym opeanuyeckou xumuu um. H./{. 3enunckoeo, Jlenunckuu np-m., 47, Mockea, 119334
’Mocxkosckuii 2ocyoapcmeennbwiii ynusepcumem umeny M.B. Jlomonocosa, xumuseckuil
gaxynemem, 119334, Mockea, Jlenunckue copwi 0.1, ¢.3
SMocxkosckuii husuxo-mexnuveckuti uHcmumym
(HAYUOHATBHBII UCCIE008AMENLCKULL YHUBEPCUMEM)),

Kepuenckas ynuya, 14, xopn. 1, Mockea, 117303
‘roy c VHI] MT'Y umenu M. B. Jlomonocosa, yn. Kpemenuyecxas, o. 11, Mockea, 121352

E-mail: nikita.kolomoets@chemistry.msu.ru

B coBpeMeHHOM Mupe, HayKa M TEXHOJIOTMM PAa3BUBAOTCS CTPEMHUTENIBHO, U 3TO JEJIAET
Ba)XHBIM CJIEJIOBAHUE HOBEMIIMM HWHCTPYMEHTaM W METOJaM JUli HOBbIIEHUS 3()()EKTUBHOCTH U
TOYHOCTH XMMHYECKHX HCCIIeZIOBaHUM. B cBA3M C 3THUM, MCHOIb30BaHHME MHHOBAIMOHHBIX BeO-
MHCTPYMEHTOB SIBJISIETCS OJHUM M3 HambOosiee NepCreKTUBHBIX HANpaBJICHUHM mporpecca B JaHHON
obmacTi. DTH HMHCTPYMEHTHI NPU3BAHBI YIPOCTUTH IMpPOIECC HCCIeNOBaHMs, 00ecreuuTh Oosee
OBICTPBIN TOCTYN K MH(POPMALWU M MOBBICHTH TOYHOCTH aHann3a. OHU JOCTYIIHBI B Pa3IHYHBIX
dopmax, BKIIOUAsT HHCTPYMEHTHI 00paOOTKH JaHHBIX, HHCTPYMEHTHI WHTEIUIEKTYaIbHOTO aHAN3a
JAHHBIX M IIOMCKOBBIE CUCTEMBI JUISI HAy4dHOM JMTepaTrypbl. B XmMuyeckux uccienoBaHMIX
[IPUMEPaMU UX ABJISAIOTCSA AHAIUTUYECKUE HHCTPYMEHTBI JUIS CIIEKTPAIILHOTIO aHAJIN3a, IIPOrPAMMHOE
obecriedeHre sl MOJIEKYJIIPHOTO MOJEIMPOBAHUSA, a TaKXKe OHJIaH-0a3bl JaHHBIX XUMHYECKHX
COCIMHEHMI U pEaKIUil.

Hama maGoparopusi 3aHuMaercs pa3paOOTKOM WHHOBAIIMOHHBIX BEO-UHCTPYMEHTOB JIJIst
XMMHAYECKUX HCcleoBaHui. Mbl pa3paboTany HECKOJIbKO TaKMX HMHCTPYMEHTOB, BKIOYas OOT-
pacriucanue SIMP Ha Gaze Telegram, yHuBepcanbHbI MeHemkep peakTuBoB ReactALab u BeO-
MPUIIOKEHNE, KOTOPOE BKJIIOYAET B ceOs MOJeNlb MAIlMHHOIO OOyYeHHs, CIOCOOHYIO OLEHHUTh

MOJICKYJISIPHYIO CJIOKHOCTBb MOJICKYJI B PEKUME pCaJIbHOI'O BpEMCHU.

e . MEAOYZA

MEDUSA Project

Puc 2. Marepdeiic rnasuoit crpanuiisl MEDUSA Project.

Msl Taxke paspaboranu rpaduueckuii mnrepdeiic a1t MEDUSA — mopenu, xotopas
MO3BOJISIET HAaXOJUTh HEOOXOJMMbIE H30TOMHBIE pPACIpeNeeHUs] B 3aperuCTPUPOBAHHOM Macc-
cnekrpe. Ham uaTEepdeiic rmasuoit ctpanuisl MEDUSA Project (cM. Puc. 1) mo3Bossier mobomy
I10JIb30BATEJIIO JIETKO MOIYYUTh HYXHYIO0 HH()OPMAIIUIO U UCIIOIb30BATh €€ B CBOMX UCCIIEIOBAHUSIX.
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UccaenoBanune cTadWJIbHOCTH NPOU3BOAHBIX GypaHa B Pa3jMYHbIX
PeaKUMOHHBIX YCI0BUAX

ILA. Koabixanos!, A.H. Toabimesa', B.4. Kapiunckuii'?, B.I1. Ananukos?

ITynvexuii 2ocyoapemeennviii ynueepcumem, 300012 Tyna, np. Jlenuna, 92
2Unemumym opeanuuecxoii xumuu um. H JI. 3enunckoeo PAH, 119334 Mockea, Jlenunckuii np., 47

E-mail: laften_71rus@mail.ru, nastyagolysheva2000@yandex.ru

[IpeBpamienre BO300HOBIsIEMOI GOMAcCHI B IIEHHbIE ()ypaHOBbIE «COCTUHEHUSA-TTAT(HOPMBD»
C WX JaJbHeWmed Moaudukanueii MOXKeT CTaTh WACAThbHOW 3aMEHOW HEBO300HOBIISIEMBIM
uckonmaembiM pecypcam [1]. A u3ydeHue BIMSHHS Pa3IUYHBIX PEAKIMOHHBIX YCIOBUI Ha 3TH
«COETMHEHUS-TIIATGOPMBD» TO3BOJIHUT MIPOBOAUTH PEAKIIMH UX ITpeoOpa3oBanus Oosee 3¢ HEeKTHUBHO,
¥ SKOHOMUYECKH BBITOJTHO.

B pabote ObUTO M3ydYeHO BIMSHHE THUAPOKCHIA HATPUsS Ha CTAOWILHOCTH (Gypdypona B

pa3IMYHBIX pacTBOpUTENAX (Tabm. 1).

PacTrBopuresan Pe3yabTar
ALICTOHUTPUIT Kongencauus ¢ pactBopurenem
o Boccranosnenue 10 Gpypdypuiiosoro crupra
Tomyon Boccranosnenue 10 ¢ypdypuiioBoro cnupra
XJIOpHUCTHIN METHUIIEH OTcyTCcTBUE B3aMMOJIEUCTBUS C PACTBOPUTEIIEM
Ortunanerar OTcyTcTBUE B3aUMOACUCTBUS C PACTBOPUTEIIEM

Tabnuma 1. Bausinue pacTBopUTeIs.

B npucyrcTBuM ruapokcuna Hatpus gypdypos BCTyNnaeT B KOHACHCALUIO C alleTOHUTPHIIOM
no cxeme (puc. 1). B cBoro odepenp pacTBOp MEHSET LIBET C MPO3PAaYHOro Ha xenTblil. CKOpOCTh

KOHACHCAIIUN YBCIIMIUBACTCA C YBCIIMUYCHUCM TCMIICPATYPHI.

/ \ /O Auneronutpui, 100°C / \ / -
9] NaOH 0 <N
Puc. 1. Cxema KOH/I€HCAIIMU C PACTBOPUTEIIEM.
ITpu ucnons3oBanuu TI'® u Tonyona ¢pypdypos noa aeicTBUEM MIEIOUN BOCCTAaHABINBACTCS
1o ¢pypdypuiioBoro cniupta. [Ipu atom TI'®D obnanaer 6ombIIel cHOCOOHOCTHIO K BOCCTAHOBIEHUIO
M0 CpaBHEHHUIO ¢ ToyosoM. [Ipu BoccranoBnenun B TT'® pacTBOp MEHSET LBET C MPO3PAYHOIO Ha
O1e1HO-pO30BBIN. PeakiiMoHHast cpefia ¢ TOIYOJIOM HE MEHSET IBeT. B CBOIO ouepensb XJIOpHUCTHIN
METHJICH M S3TWIalleTaT MOoJA JEHCTBUEM THIPOKCHAA HATpUs HUKAK HE B3aUMOACUCTBYET C

bypdyposom.

Cnucok Jqureparypbl
[1] W. Han, S. Wang, Y. Lui, C. Li, Molecular Catalysis. 2022, 531, 112698.
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AJTUTUBHBIE TEXHOJOTUM VISl MPOU3BOACTBA MOTYJIbHBIX
PEAKTOPHBIX CHCTEM NMPOTOYHOI0 THIA

E.I'. T'opaees, B.A. KopadeabunkoBa, B.Il. AHaHukoB

DeodepanvHoe 20Cy0apcmeerHHoe DI0OACEMHOe YUPeHCcOeHUe HAYKU
Hucmumym opeanuyecxoti xumuu um. H. /. 3enunckoeo Poccuiickoii akademuu HayK,
119334, 2. Mocksa, Jlenunckuti npocnekm, 47

E-mail: korabelnikova@ioc.ac.ru

CerofHs aJIUTHBHBIE TEXHOJOTHM LIMPOKO IPUMEHSIOTCS Ul MPOU3BOACTBA J1a0OPaTOPHBIX
XUMHYECKUX YCTAaHOBOK C II€JbI0 yBeMW4eHHs 3(P(PEKTUBHOCTH TOHKOTO OPraHWYECKOro CHHTE3a.
AJUIMTUBHBIE TEXHOJOTUU  SIBIISIIOTCSI  YHMBEPCAIbHBIM ~ HMHCTPYMEHTOM Uil IIPOM3BOJICTBA
MHUKPOpPEaKTOpPOB M MOJYJIbHBIX YCTAHOBOK CO CIJIOKHOM BHYTPEHHEH I'€OMETPUEH, WU3rOTOBJIECHUE
KOTOPBIX KJIACCHYECKUMH METOaMH IIPOU3BOACTBA HEOCYLIECTBUMO WX TPYJHOPEAIU3YEMO.

OnmHUM W3 BaKHEWIIMX HANPaBJICHUH NPUMEHEHHSI MUKPOPEAKTOPOB B JIAOOPATOPHON MPAKTHKE
ABJIIETCS IPOTOYHAS XUMHUS. 1I3BECTHO, YTO HENIPEPBIBHBII PEXKUM ITPOBEIECHHUS XMMUYECKUX ITPOLIECCOB
NOBBIIIAET S(PPEKTUBHOCT CHHTE3a: OOECIEYMBACT BBICOKYIO YIPABISIEMOCTh M CEIEKTHBHOCTH
npolecca, IMOBBIIAET BbIXOJA IIEIEBBIX IPOAYKTOB, OOECIEUMBAECT LIMPOKHE BO3MOXKHOCTH JUIs

MaCI_HTa6I/IpOBaHI/I$[ XUMHYCCKOT'O CUHTEC34d, COKpAIacT BpEMA pCaKIINUH.

inlet — ~—~outlet (c)

glass capillary I|

flow reactor

524

. _catalyst & K,CO,4

heating block :
mixture

Puc. 1. [Ipotounslii peakTop A71s1 Tiporiecca ruaprupoBanus AudermaneriieHa: (a) 3D-Monenp peakTopa ¢
OCHOBHBIMH pa3mepamu (MM); (b) pazpes peaktopa; (¢) pa3pe3 MOIYIbHON MPOTOYHON CUCTEMBIL.

B nannoil paGore Obuta pazpaboTaHa MOIYJbHas CUCTEMa MPOTOYHOIO THIIA, COCTOSIIAs U3
pPEaKTOpoB € IyrooOpa3HbIM BHYTPEHHUM KaHAJOM M KaTAIUTHUYECKUMHU KapTpuipkamu (puc. 1).
Kaxp1it MOTysTb OBLT M3rOTOBJICH a/IIUTHBHBIM METOJIOM HAIUIABJICHHUS TEPMOIUTACTUYHBIX MAaTEPHATIOB
U3 MoJIMaMuia U nosnunponuieHa. [IpumeneHne Takoit MOy IbHOM CHCTEMBI B PEaKIK TPaHC(PEPHOTo
TUAPUPOBaHUS JU(EeHUTAleTUIICHA IT0Ka3allo ee BBICOKYI0 dexTrBHOCTD [1].

Cnucok Jureparypbl
[1] V.A. Korabelnikova, E.G. Gordeev, V.P. Ananikov, React. Chem. Eng. 2023, 10.1039/D2RE00395C.
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Tepmorpapuueckuit anaaus npoynoctu FFF-uznenni
MeTOAAMM MAIIIMHHOTO 00yYeHUs

B.A. KopadeabnukoBa, /I.A. boiiko, E.I'. 'opaees, B.I1. AnannkoB

DeodepanvHoe 20Cy0apcmeerHHoe DI0OACEMHOe YUPeHCcOeHUe HAYKU
HUncmumym opeanuuecxou xumuu um. H. /[. 3enunckoeo Poccutickou akademuu Hayx,
119334, 2. Mocksa, Jlenunckuti npocnekm, 47

E-mail: korabelnikova@ioc.ac.ru

Mertoasl aIAMTUBHOIO IPOU3BOJACTBA B IIOCIEIHUE HECKOJIBKO JIET SIBJISIIOTCS OJHUM W3
BR)XHEHIIINX MHCTPYMEHTOB JJIsl CO3/IaHMs M3AeIui crnoxHoi (opmbl. Haubonee pacrpocTpaHeHHBIM
MetogoM 3D-meuatu sBISETCS METOJ HarviaBieHus Tepmorutactuunbix marepuaioB - FFF (Fused
Filament Fabrication), uro 00ycnoBieHo He ToNbKO AocTynHOcThi0 FFF-npuHTEpoB, HO U NosBIEHUEM
HOBBIX BBICOKO3(D(PEKTUBHBIX KOHCTPYKIIMOHHBIX MarepuasioB it 3D-neyatu. To ecTh coBpeMeHHAs
FFF Texnonmorust — 3TO MOJHOICHHBIM METOJ] MPOU3BOICTBA KOHEYHBIX (DYHKIIMOHAIBHBIX W3JICIUN.
Ocobennocteio Metofa FFF sBisieTcs BbICOKas 11€pOXOBATOCTh MOBEPXHOCTH M HAJIMYKE OOJIBIIOTO
KoJMm4yecTBa J1e(eKTOB B TOTOBOM U3JICNIMH, KOTOpPBIC SIBISIFOTCS IEHTPaMH KOHIIEHTPALUU
MEXaHMYECKOTO HampsHKEHUs B XO/€ JKcIvlyaraiuu usfenus. [loatomy paszpaboTka METOAONIOTHH

a”aimm3a npoynocty FFF-n3nenuit sBisieTcst o4eHb akTyalbHOM 3a1a4e.

()0~ 5 S S () O ) ) - [ ]

[ () (= (< <50 N ) =) ) ) ) )0 = Y () O - O ) s =]

Puc. 1. Tepmorpammel mactukoBoro FFF-o0pasia: (a) 1o paspyienus, (b) B MOMEHT pa3pyiieHus,
(c) cpazy nocrie pa3pyiieHusl.

JHebopmarysi U paszpylieHue JeTaneil conpoBOXKIAIOTCS TEIIOBBIMU 3((deKTaMu, B YaCTHOCTH
JIOKaJIbHBIM HarpeBoM o0J1acTy paspyiueHus. B nanHoii pabote pa3paboTaHa METOIMKA AUCTAHIIMOHHON
texundeckor mauarHoctukn FFF-u3znmenuii, Brmouaromas perucrpanuio TeioBbIX d(hdexToB
nehopMUPYEMOro H3ZIEIHUs C TOMOIIBIO TOPTaTHMBHOM TEIJIOBM3HMOHHOW Kamepwl (puc. 1) ¢
MOCJIEAYIOIIMM aHAIN30M TEPMOIpaMM METOJaMH MCKYCCTBEHHOI'O MHTEIIEKTa [1].

Cnucok ureparypsl

[1] D.A. Boiko, V.A. Korabelnikova, E.G. Gordeev, V.P. Ananikov, Sci. Rep., 2022, 12, 8944.

75



AHAJIN3 KOHCTAHT CIIUH-CITHHOBOI'0 B3aNMOJAEUCTBHS B CIICKTpPax HEMMEPBOIo
nmopsiaka

E.P. Kopocreaésal?, A.H. ®axpyraunos!, B.Il. Ananukos!

IHHcmumym opeanuueckou xumuu umenu H. /[. 3enunckoeo PAH, 119334, Mockea, Jlenunckuu
npocnexkm, 47
’Mockoeckuii 2ocyoapcmeennuiii ynueepcumem umenu M. B. Jlomonocosa, 119334, Mocksa,
Jlenunckue eopewl, 0. 1

E-mail: elena.korosteleva@chemistry.msu.ru

AHanu3 ¥ uHTeplpeTanus JaHHBIX CIEKTpoB SIMP opraHnueckux coequHeHUN — OAHa U3
HanOoslee 4YacThIX 3a/a4y, C KOTOPBIMH CTAJIKMBAIOTCS XUMHKH-CHHTETHKH. lloie3HbIMH uis
pacudpoBku  SIMP-cnekTpa SBIAIOTCS HE TOJBKO XUMHUYECKUMI CABUI M HMHTErpajibHas
MHTEHCUBHOCTh CUT'HAJIOB, HO U 3HAYEHUS KOHCTAHT CIIMH-crinHOBOro B3aumoaenctaus (KCCB). Ilo
BennurHe KCCB MOXHO clienath BbIBOJ O 3HAUEHUH JBYTPAHHOIO YIJIa MEKIY COOTBETCTBYIOLIUMU
atoMaMu. OJTHAaKO CYIIECTBYIOT CIIMHOBBIE CUCTEMBI, CIIEKTPbI KOTOPHIX HE IMOAYUHSIOTCS IIPaBUIaM
nepsoro nopsaka. Hanpumep, k cucreMe co CIEKTPOM HENEPBOrO NOpsAKa MOXKHO OTHeCTH 1,4-
muitonOytaauen (Puc.l). B Takux chekTpax 3ajaya HaXOKJIEHHs KOHCTaHTbI CIIMH-CIIMHOBOTO
B3aUMOJICUCTBUS 3HAYUTEIIBHO YCIIOKHSETCS, TaK KaK €€ HEBO3MOXKHO HANPAMYIO HU3MEPHUTH IO
paccTosHUI0 MeXIay JUHMUSIMU. [Ipobimema uWHTEpnpeTalMy JAaHHBIX MPUBEIECHHOTO CIEKTpa
3aKJIro4yaercs B ToM, 4ro 6e3 3HaueHnit KCCB Henb3s 0JHO3HAYHO ONpeNeNuTh, CHEKTP KaKoro U3

n30MepoB MbI HaOmoaaeM (Puc.2).

'H NMR (500 MHz)

i ‘Ll
L ——
T T T T T T T T T T T T T I
75 74 73 72 71 70 69 638 67 66 65 6.4 ppm I —

Puc.1 Cnextp 'H-SIMP 1,4-muiton6yTanuena [1] Puc. 2 Uzomepsr 1,4-nuiionOyTraaneHa

B nanHoit pabote nokazaHa Bo3M0kHOCTh HaxoxaeHns KCCB B ciekTpax HenepBoro nopsijaka
C TOMOIIIBIO TTporpammbl Anatolia. [2] Y3 'H-SIMP criekTpoB U1 COOTBETCTBYIOIIMX H30MEPOB OBLIH
paccuntansl KCCB 1 BBIIIOJIHEHO OTHECEHHE CUTHAJIOB. J1J1s1 IPOBEPKH COOTBETCTBHSI PACCUMTAHHBIX
KOHCTAHT C pealbHbIMH, OBbLIM CMOJETUPOBAHbBI CUTHAJIBI COOTBETCTBYIOLIUX ITPOTOHOB.

Cnucok Jureparypbl
[1] V. P. Ananikov, A. S. Kashin, O. V. Hazipov, 1. P. Beletskaya, Z. A. Starikova, Synlett, 2011, 14, 2021-2024.
[2] D. A.Cheshkov, D. O.Sinitsyn, Annual Reports on NMR Spectroscopy, 2020, 100, 61-96.
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KpemHueBble painkaJibl B METAUNIOKOMILIEKCHOM (hoToOKaTaIM3E

B.B. Kouutane'2, H.C. lll1anakos?, A.Jl. Kooenes!?, B.II. Auanukos?

I Mockoeckuii 2ocyoapcmeennviil ynueepcumem umenu M.B. Jlomonocoea, xumudeckuii
Gaxynemem, 119991, Mocksa, Jlenunckue copul 0.1, c.3
’Uncmumym Opeanuuecxoii Xumuu um. H. J]. 3enunckozo, Mockea, Jlenunckuii npocnexm, 47,
cmp. 1

E-mail: svcrossover@mail.ru

Ceasp C(sp’)-Hal sBnseTcs pacmpocTpaHEHHBIM, JIETKOJOCTYIHBIM U CTAOMIIBHBIM
(bparMeHTOM, KOTOPBIII MOYKHO BBECTH KakK Ha MO3[HEH, TaK U Ha paHHEH CTaJHUU MOJHOTO CUHTE3a,
M 0COOEHHO 3TO TMOJIE3HO JUIA HYX[ (apManeBTHUecCKod XuMuu. [loTeHnman ¢yHKIMOHATH3AINN
3TOro (hparmMeHTa B HACTOSIIEE BPEMs PACKPHIT HE MOJHOCTHIO M3-3a OCIOKHEHHH, CBS3aHHBIX C
KOHKYPHUPYIOIIUM  IPOLIECCOM  [-3MMMHHHUPOBAHMS TPU  HKCIIOJIB30BAHUU  KIIACCHYECKOIO
METaJJIOKOMILJIEKCHOTO KaTanu3a. OQHUM U3 pelieHuil 3Toi MpoOIeMbl SBISETCS CO3/IaHue in Situ
YIJIEPOI-LIEHTPUPOBAHHOTO pajinKaia myTeM nepeHoca atoma rajoreta (XAT). [lepcnekTuBHBIM U
Pa3sBUBAOIUMCA HAIIPABJICHUCM B 9TOH 00JIaCTH SIBJISIIOTCSI KATAJIUTHYECKHUE CHUCTCMBbI, B KOTOPBIX
XAT mnpoucXOIWT € Y4YaCTHEM KPEMHHUEBBIX paAMKaNoOB. JlaHHBIE CHCTEMBI OCHOBAaHBI Ha
TeHEpPUPOBAHUU KPEMHHUEBOIO PaJMKaa 3a CUET OTOKATATUTUYECKOTO OKUCIECHHS aTOMa KPEMHHUS
WM COCEHEro aroma € IOCIEAYIOLEH NEepPEerpyninupoOBKOM B KPEMHHUEBBIM paguKall, KOTOPBIM B
JaJIbHENIIEM CIOCOOCTBYET aKTHUBAllMM TaJlor€HajKaHa M TOCJIeAyIoUled peakluuu COrIacHO

pucyHky 1 [1-4].

Cl R

©
2 dTms Q)
~TMS ”

R-CI

Puc. 1. Cxema MOJIYUCHUA aJIKWJIIBHBIX paIuKaJIOB.

Crnmcok Jureparypbl

[1] Sakai H. A. et al., Journal of the American Chemical Society. 2020, 142, 11691-11697.
[2] Garry O. L. et al., Journal of the American Chemical Society. 2023, 145, 3092-3100.
[3] Smith R. T. et al., Journal of the American Chemical Society. 2018, 140, 17433-17438.
[4] Dow N. W., Cabré A., MacMillan D. W. C, Chem. 2021, 7, 1827-1842.
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N3yyenue crpoenus komiiekca Ptadbas ¢ momoumbio cnekrpockonnu AMP

H.C. KyaukoBckas, E.J. Ounap, A.M. Ilepenyxos, A.FO. KoctiokoBu4, B.Il. AHaHukoB

Hnemumym opeanuuecxkou xumuu um. H. /] 3enuncrozo PAH, 119334 Mockaa,
Jlenunckuii npocnekm 47

E-mail: n.kulikovskayva@ioc.ac.ru

Kommekc Ptodba; mmpoko wucHomb3yercs Kak MCTOYHHK YacTUL[ IUIATHHBL M KaK
IpeIIeCTBEHHUK HEKOTOPBIX COeqMHEHUH miaTunbl. CyIIecTBYIOT HpUMEphl MPUMEHEHHUs SKOro
KOMIUIEKCa B KaTaauTuueckux nensx.! Crexrpockormst SIMP mcmonmb3oBanach JUIS H3ydYeHHS
CTPOEHHs KOMIUIEKCA B PAcTBOPE. BbLIO MpeoKeHO MOMAroBOe pPYKOBOACTBO ISl aHAJIU3A
xommekca.” C nmomoisio cepun skcnepumentos IMP (H, °C, 'H-'H COSY, 'H-13C HSQC, 'H-
3C HMBC, 'H-'H NOESY, "Pt{1H}, 'H-""Pt HMBC) u ucnosis30BaHus IeHTepPHEBHIX METOK

ObUIO TMPOBEIEHO IOJHOE OTHECEHHE OJE()UHOBBIX IPOTOHOB M YCTAHOBIECHA KOH(pOpMamus

JIMTaHA0B dba B KOMIIJICKCE, a TaK K€ UX IIPOCTPAHCTBCHHOC PACIIOJIOKCHHUC.

H. O 0
B\ H H H
Ph : a a
H, | Ph Ph ] Ph
H, HgH,g
s-cis, s-trans s-trans, s-trans s-cis, s-trans

Puc 1. Kondopmanuu nuranna dba B kommiekce Ptodbas.

Cnucok JuTepatypsbl
[1] C. H. Schuster, B. Li and J. P. Morken, Angew. Chemie Int. Ed. 2011, 50, 7906—7909.

[2] A. R. Kapdi, A. C. Whitwood, D. C. Williamson, J. M. Lynam, M. J. Burns, T. J. Williams, A. J. Reay, J. Holmes, 1.
J. S. Fairlamb, J. Am. Chem. Soc. 2013, 135, 8388—8399.
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HNccnenoBanue popmupoBanus OMomieHoK Oakrepuii Staphylococcus Ha
Pa3HBIX BUIAX IUIACTHKA C IOMOIIbI0 CKAHUPYIOLIEH 3JIEKTPOHHOM
MHUKPOCKOIHHU

C.K. Kypbanaiuena, JI.Y. /l:;kemuiena, /I.B. IIposoroposa, B.Il. AnannkoB

HUncmumym opeanuuecxou xumuu um. H.J[. 3enunckoco PAH, 119334, Mocksa,
Jlenunckuii npocnexkm, 47

E-mail: saniyatkurbanalieva@ioc.ac.ru

Staphylococcus aureus SBISETCS OAHUM W3 OCHOBHBIX MATOIC€HOB YEJIOBEKA, BBI3BIBAIOIINX
JIeTKAE TOBEPXHOCTHbIE MH()EKIMHW W TsDKENble MHBAa3WBHbIE HH(DEKINH, yTrpOXKAIONINE >KU3HU
JOJIeH, MPUBOIAIINE K 3HAYMTEIbHOM 3a007€BaeMOCTH M CMEpTHOCTH. Staphylococcus aureus
pacTeT Ha KHUBBIX WJIM UHEPTHBIX MMOBEPXHOCTAX B BUE OHMOMIICHOK, KOTOPbIE MPEICTABIAIOT COO0M
COOOIIIECTBO, CcoAepkalllee MJIOTHO YIMAaKOBAHHBIE KJIETKH, OKPYKEHHbBIE CaMOCEKPETHPYIOLUIUMCS
MaTpUKCOM. bounbmioil mpoOnemMoit sBIsSeTCsl OUOKOPPO3Hs IJIACTHKA, HCIOJB3YIOMIETOCS B
MEAUIMHE (COEIUHUTENbHbIE TPYOKH, MPOTE3bl, OPTONEIUYECKHE IpeaMeThl, Karerepbl) [l].
[TosToMy menbl0 JaHHOW pabOTHI SIBISCTCS HCCIEIOBAaHHE OWOOOpACTaHWs PaA3IMYHBIX BUIOB
wiactuka Oaktepusmu Staphylococcus aureus. Bce o0pasupl MIacTUKOB ObUIM HameyaTaHbl C
nomouisto 3D-nipunTepa, Haxonauierocs B MOX PAH.

st uccnenoBanus Obuto BbIOpaHO 10 pa3nMUHBIX TUIACTUKOB, KOTOPBIE 4Yalle BCETO
UCIOJIb3YIOTCA KaK B MEIULMHE, TaK U B MpoMbIlIeHHOCTH. [lo momydeHHbM (oTorpadusm Ha
CKaHHUPYIOIIEM IEKTPOHHOM MUKpockone (SEM) MOKHO OTMETHUTh, YTO OaKkTepuu HEPaBHOMEPHO
pacnpenensoTcs Ha NOoBepXHOCTH IulacTuka. Crycts 20 yacoB pocTa KOJIMYECTBO KIIETOK Ha
0OJBIIMHCTBE 00pa3lloB OYEHb Majlo, M3 Yero cleAyeT JBa CyXIEHUS— MO0 HEeI0CTaTOYHOE
KOJMYECTBO BpeMEHH JUIsl oOpa3oBaHUs OMOIUIEHKH (OT 2X CYTOK), JUOO Ioxas aare3us K
MTOBEPXHOCTHU IUIACTUKOB.

K npumepy, Ha noBepxHocTu nonuamua (ePA) o6HapykeHo 60bII0e CKOIICHUE OaKTepHii,

a Ha TepmorutactuyHoM nonnyperane (TPU) ux nmpaktuuecku HeT (puc. 1).

Puc. 1 ®dotorpadun miacTUKOB, MOTYyYEHHBIX ¢ momoInbio SEM: a- ePA, 6 - TPU

Cnucok Jureparypbl
[1] H. Mu, J. Tang, Q. Liu, C. Sun, T. Wang, J. Duan, Sci. Rep. 2016, 6, 18877.
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CuHTe3 KPeMHUHOPTraHUYeCKOr0 AHTHOAKTEPHAJIBLHOI0 MaTePHAJia HA OCHOBE
OKTEHHJINHA TUTHAPOXJIOPHIA

E.A. Jlanuosa!, O.A. Kamanuna', E.A. Capepunal>?

ITynvexuii 2ocyoapemeennviii ynueepcumem, 300012 Tyna, np. Jlenuna, 92
2Unemumym opeanuuecxoii xumuu um. H JI. 3enunckoeo PAH, 119334 Mockea, Jlenunckuii np., 47

E-mail: e.a.lantsova@tsu.tula.ru

[TocTosiHHOE BBISBJICHHE HOBBIX CIY4YaeB PE3UCTEHTHOCTH OAaKTEpHil K aHTHOAKTepHaIbHBIM
IpernapaTam IpeICTaBIsET CEPbE3HYI0 yrpo3y i 370poBbs 4yenoBeka [1]. bosblimHCTBO
JEe3UHPULIUPYIOLUIMX CPEICTB JIIsl 00phObI ¢ MUKPOOPraHM3MaMHM CO3/1aHO HAa OCHOBE YETBEPTUYHBIX
amMMmoHMeBbIX coeauHeHuidl (HAC). TpagulMOHHOE NPUMEHEHHE IPUBOAUT K YBEIUYEHHOMY
pacxony YAC, Kk yBeIMUEHUIO PE3UCTEHTHOCTH OAKTEPUIl U 3arpsi3HEHUIO OKpPYXKaroIleW Cpelibl.
Pemennem moxer ObiTh uMMoOmn3anuss YAC Ha NOBEPXHOCTHM HAHOYACTHIl WM IOJMMEPHOU
OCHOBHI [2].

B xome paGotsl 6bina chopmupoBana marpunia ¢ cootHomenuem MTIC/TO0OC 85/15, u
OIIpeJIeJIEHO BEICBOOOKIEHNE OKTCHUIMHA TTPH Pa30aBICHUHN TUCTHIMPOBAHHOMN BOO# (puc. 1).

2 T TT
IT+T
L TT T
L L

0.5

Ornrrdeckas IIOTHOCTE
|
|
|

0 5 10 15 20 25 30 35
Yucno pazbaBiieHMiA

Puc. 1. Beiceoboxnenue okrennauna (OKT) u3 30mb-renp Marepuana.
Haunbonee Beicokas konmeHtpamus OKT B pactBope nmocturaercs uepe3 70 dacos
sKcriepuMenTa (tocie 7 pa3baBneHusi). 3aTreM HaOIr0AaeTCs TUIaBHbIN crian kKoHeHTparuu OKT.
PaGora BeimonHeHa mnpu (QUHAHCOBOW ToOANAEp)KKe MUHHCTEPCTBA HAYKH M BBICIIETO
obpa3zoBanus PD B paMkax rocyapcTBEHHOTO 3a1aHus 10 TeMe « CHHTE3 TapreTHBIX OMOJIOTHISCKU
AKTUBHBIX MOHHBIX COCTMHCHHUI M HOBBIX OMOKOMITO3UTHBIX MaTepuaiioB» (FEWG-2021-0011).

Cnucok Jimrepartypsl

[1] A.Penesyan,; S. S. Nagy,; S.Kjelleberg,; M. R. Gillings,; I. T. Paulsen, Biofilms Microbiomes. 2019, 5, 34.

[2] V. Dubovoy; A. Ganti; T. Zhang; H. Al-Tameemi; J.D. Cerezo; J.M. Boyd; T. Asefa. J. Am. Chem. Soc. 2018, 140,
13534-13537.
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MopenaupoBaHue T049eK (pepMEHTATUBHOM AKTUBHOCTH AKTUBUPOBAHHOM
NpUPOAHBIMHU KpacuTeasamMu kymapuaamu C-314, C-334 u C-525
XeMHJIIOMHHECHCHIIUM MO/ AelcTBMEM KoMILIekca nuroxpoma C

¢ KAapAHOJIMIIMHOM

W.H. JleBuenko', B.C. Ilankparos?, I' K. Baagumupos?®, U.B. Boaoasies?

! Poccutickuii Hayuonanvnoui Uccneoosamensvcxkuti Meouyunckuii Yuueepcumem um. H.U.
Ilupocosa, 117513, Mockea, yn. Ocmposumsanosa, 1c7
’Mocxkosckuii Asuayuonnwiii Huemumym, 125080, Mockea, Bonokonamckoe uiocce, 4
3Hep6bzﬁ MIMY um. U.M, Ceuenosa, 119048, Mockea, yr. Tpybeyxas, 8c2
*Mockoeckuii I'ocyoapcmeennuiil Yruueepcumem, Buonoeuveckuii paxynomem, 119334, Mocksa,
Jlenunckue eopul, 1cl2

E-mail: irnlevchenko@yandex.ru

XJI, aktuBupoBanHas kymapunamu C-314, C-334 u C-525 umeer unteHcuBHOCTH B ~1500,
~1600, ~2000 pa3 Beimie, yeM crnoHTaHHass XJI AUOUAOB, IPU ATOM HE OTJIMYAETCS OT HEE IO
rnapamMeTpaM KUHETHYECKHX KPHUBBIX U MOXET OBITh MCIIOJB30BAaHA JIJISl PEIICHHS MOCTABJICHHOU
3a/lay CpaBHEHHS MOJACIUPOBAHUS KOJIMYECTBA M BEITUYMHBI TOUEK ()epMEHTATHBHOW aKTUBHOCTH
akTuBUpoBaHHOM kymapuHamu C-314, C-334 u C-525 XeMUJIOMUHECUEHIMH MOJ JAEHCTBUEM
KoMIUIeKca nuroxpoma C ¢ KapAUOJUIIMHOM Kak Katanu3aTopa. Ha ocHoBaHuM aHanv3a napameTposB
koMmiuiekca CytC-CL, xak kartanmsaropa, kymapuHa C-314, xymapuna C-334, xkymapuna C-525,
MEPOKCUIA3bl XpeHa U JIIOMHUHOJA, TPOBEICHBI HMCCIEIOBAHUS CPAaBHEHUS CEHCHUOMIM3UPYIOIIEH
ciocobHocTH KymMapuHOB C-314 , C-334 u C-525, kak (pu3NYeCKUX aKTUBATOPOB C LEJIbI0 YTOUHEHHUS
3HAQYEHHUI U KOJMYECTBA TOUEK (PePMEHTATUBHON aKTUBHOCTH.

Kommiekc CytC-CL siBnsieTcss kartanumzaTopoM M oTiaudaercss oT HatuBHoro CytC mo
cienyromuM cBoiicTBaM: (1) obnagaer ¢uryopeciieHIIne THPO3UHOBBIX U TPUNITO(PAHOBBIX OCTATKOB;
(2) Ttepser mormomenne B monoce Cope (405-410 HM), oOTpakawIIe HaTU4YUE CBI3U
Fe(heme)---S(Met80); (3) obnanaer hepMEHTaTUBHON aKTUBHOCTHIO U KaTalu3upyeT oOpa3oBaHUE
JUTHUIHBIX PAJUKAIIOB B MEMOpaHe, KOTOPbIE 3allyCKAIOT IEMHOM MPOIIecC MEPEKHUCHOTO OKUCICHUS
nunuaoB. JlaHHBIH mporiecc MOXKHO HaOmonaTh mo XJI, kak HaTUBHOMW, TaK M aKTUBUPOBAHHOM, TaK
e OMPEeNIeNSITh KOMTUYECTBO M BEIMYMHY TOUEK (DEPMEHTATUBHON aKTUBHOCTH.

Jl;st Toro 4TOOBI clienaTh MOJICTUPOBAHUE BEIMUMHBI M KOJIMYECTBA TOUEK (PepPMEHTATHBHOMN
aKTUBHOCTH, HY)KHO y4eCTb, 4TO: (a) epMEeHTATHBHAS aKTUBHOCTH 3aBHUCUT KaK OT KOHIICHTpAIlUU
CytC, Tak wu OT COOTHOIIEHHUS OMPEAENSIONEr0 TMPOIEHT a0COMIOTHOTO KOJIUYECTBA
neHaTypupoBanHO# Gopmer; (b) BenmudyrHa TOYeK (PEPMEHTATHBHON aKTUBHOCTH HAOIIOATI0Ch TIPH
yeunenuu XJI; (c)mexanusm ycuineHus: XJI — mepeHoc SHEPTuu OT MOJIEKYJIbI KETOHA B DJICKTPOHHO-
BO30Y>KJIEHHOM COCTOSIHMHM Ha ()IyOpeCHEHTHBI YPOBEHb MPUPOTHOTO Kpacurtens KymapuHa C-

314, npupoanoro kpacutens kymapuaa C-334 win npupogHOro Kkpacuresns kymapuna C-525.
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Hosblie kommiekcesl Fe(IV) ¢ nukianyeckuMH TPUC-THAPOKCHUIAMUHAMM KaK
KaTaJIu3aTOPbl 23POOHOI0 OKUCJICHHUS THOJIOB

B.K. JlecunkoB, U.C. I'osoBanos, A.10. Cyxopykos

Hncmumym opeanuueckou xumuu um H.J[. 3enunckoeo PAH, 119334, Poccus, 2. Mocksa,
Jlenunckuii npocnexkm, 47

E-mail: lesnikovviladislav@mail ru

BBICOKO-BaJICHTHBIE KOMILUIEKCHI JKeJie3a WIPAIOT BaXKHYHO POJb B aKTUBAIlMM KHCJIOPOZa B
KAaTAIMTUYECKUX IIMKJIAX OWOJOTMYECKUX TMpoleccoB. HecMoTps Ha TO, 4YTO OOJBIIMHCTBO
HENPHUPOIHBIX KOMILIEKCOB KeJie3a B BBICOKOW CTEIICHW OKHCIICHHS SBISIOTCS HECTAOWIHHBIMU B
OOBIYHBIX YCIIOBUSX B BOJIC, HAM YAAaJIOCh CHHTE3UPOBATh U OXapaKTePU30BaTh HOBBIC CTAOMIIbHBIC
Fe(IV) xommuekcwl C TpUC-TUAPOKCUIAMHUHOBBIMH nurangamu (tfo, TAAD). DT KOMIIJIEKCHI
MPOSIBJISIFOT BBICOKYIO KaTaJIUTUYECKYIO aKTUBHOCTh B PEAKIUSX adPOOHOTO OKHCIICHHS THOJIOB B

TUCYIBGUIBI, UMUTHPYSI ISHCTBUE MPUPOTHOTO IH3UMA THOI-OKcHaasbi| 1,2].

\ TACN e« 3HCI B \ 1®
E"",'o]_‘q Foc proton sponge r :: ‘“=
~<i + FeCl; > ‘~7.|_N7.~
N7~~~ | ~
N’:' N7 0, (air), MeOH NN e
Hd ° OH r.t., ca. 24h 0~|v:°,
— th H~ ¢F:e\ H
—-- TAAD N N N3
\W\HY

— [tfo-TACN]Fe(IV)CI
—-- [TAAD-TACN]Fe(IV)CI

( [tfo-TACN]Fe(IV)CI )
or (1-5 mol. %)
[TAAD-TACN]Fe(IV)CI s
R—SH » R-S
0o, (talr;,4brellse > 95%
L rt., y

[IpenmymiecTBoM monyueHHBIX KomruiekcoB Fe(IV) sBusiercs ux Bbicokast 3(h(PEeKTHBHOCTS,
CpaBHHUTEJIbHAS MPOCTOTa CHHTE3a, BO3MOXKHOCTH HCIOJH30BAHUS B TETEPOrCHHOM Karaluse,
MIPOBE/ICHUE TIPOIIECCa C UCTIOIH30BAHNEM B KAUECTBE OKHUCIIUTENSI KHCIOPOAa BO3yXa, OTCYTCTBUE
MIPOIIECCOB TEPEOKUCIICHHUS THOJIOB.

Pabota Bemmonnena npu ¢punancoBoit noaaepxkke POOU (rpant 20-03-00510_a).

Cnucok Jurepartypsl

[11 L. S. Golovanov, R. S. Malykhin, V. K. Lesnikov, Y. V. Nelyubina, V. V. Novikov, K. V. Frolov, et al., Inorg.
Chem. 2021, 60, 5523. Inorg. Chem. 2021, 60, 5523.

[2] 1. S. Golovanov, A. V. Leonov, V. K. Lesnikov, E. V. Pospelov, K. V. Frolov, A. A. Korlyukov, et al., Dalton
Trans. 2022, 51, 4284.

82


mailto:lesnikovvladislav@mail.ru

CuHTE3 HOBBIX MOHO-, IU- M TETPAa3u/l MPOU3BOJAHBIX KAJIMKC[4]apeHoB €O
CBOOOJIHBIMH I'MAPOKCHJIbHBIMY IPYIIIIAMHU: CHHTE3, CBOMCTBA U JaJIbHeIast
Moau(pUKALMS

E.I'. Makapos!, K.W. Akiioa!, 3.9. Ucxakosa!, I.A. Muponosa', U.M. Buiokosal,
B.A. Bypuaos!, I.P. Uciamos'2, C.E. Coaosbesa'?, U.C. AuTunun'?

'@r40y BO Kazancxkuii (Ilpusonaicckuii) pedepanvmblii ynusepcumen,
xumuueckui uncmumym um. A.M. Bymneposa, 420111, Kazaus, yn. Kpemnéscxas, 29/1
2Unemumym opeanuuecxoii u gusuueckoii xumuu um. A.E. Apbyzosa @HUL] Kazanckuil nayunwiil
yeump PAH, 420088, Kazanv, ya. Axademuxa Apbysosa, 8

E-mail: EeGMakarov@kpfu.ru

XUMUS KaTMKCapeHOB (LUKINYECKHE MaKPOMOJIEKYJIbI, COCTOSIINE U3 YEThIpeX (PEHOITbHBIX
(GparMeHTOB) SBISETCS OJHOW M3 CaMBIX AKTUBHO PAa3BHBAIOIIUXCSA OTPACiIed COBPEMEHHOU
opranuyeckoil xumuu. Hainuuune cTpyKType JaHHBIX COEIMHEHUS CBOOOHBIX T'HIPOKCHIIBHBIX IPYIIT
Ha HIWKHEM U BBEICHME a3UIHBIX I'PYMI HAa BEPXHUH 000 OTKPBHIBAET BO3MOXKHOCTH IOJYyUEHUS
MEPCHEKTUBHON CHHTETHYECKOW TUIATGOPMBI BBHIY €€ JIETKOW MOAM(HUKAIMKA  JTFOOBIMU
(YHKIMOHATBHBIMHU (PparMeHTaMHU.

B pesynbrate manHoil paboThl OblIa pa3paboTaHa METOAMKA MOMYyYEHUS MOHO- M JAHA3H]
Npou3BOAHBIX Kanukc[4]apeHoB (1 M 2) co CBOOOAHBIMM THJPOKCHIAMH C MCIOJIb30BaHHEM
OeH30mIbHOM 3auThl. Tak ke Obu1a chopMyIMPOBaHA CTPATErUs CUHTE3a TETpaa3u1-pOU3BOIHOTO
kanukc[4]apena 3. Ha ocHoBe Mmakpouukia 1 ¢ HCIONB30BAaHUEM pPEAKIMH a3U-AIKUHOBOTO
LUKJIONPUCOEIMHEHUS ObljIa MPOJIEMOHCTPUPOBAHA BO3MOYKHOCTH IOJyUYEHHUS! TPUC-IPOU3BOIHBIX
Kanukc[4]apeHOB 4; Ha OCHOBE Makpolukia 2 ObUIM MOAOOPAaHbI YCJIOBHSI KOBAJIEHTHOM
MoAN(UKAIIUU HUKHEr0 000/1a KAIMKCAPEHOBOW MIaT(GOPMBI, HA OCHOBE TETPaa3UACOIEPKAIIETO

MakpouMkiIa 3 ObLIM IMOJIyYEHbl BOJOPACTBOPUMBIE KaJIMKCapEeH-apUITPHA30Jbl 6, colepikaliue

pa3Hoe KOJMYECTBO aMUHO-Tpynn (puc. 1).

I
OH OH oH HO OH OH gH HO
2

N; Ny R R
pxiatelug
H 0 o HO

o]

N N
\,o_Si/_\/\H/(\o OA\H’\’”\ o/ _ Ekv I’

S Si, | !
Valih-IaN S0 0N OH OH QH HO

5 6

Puc. 1. Cunres a3uacoaepkayux MakKpOLUUKIIOB U UX JajdbHENIas (yHKIIMOHATNU3AIIHSL.
Pabota BeimonHena npu ¢puHancoBoit moanepxkke PH® (rpant 21-73-10062).
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Cunre3 u usyuenue GporopusnuecKux CBOMCTB 3aMelleHHbIX OuC-
apuIaneHa(pTEeHOBbIX KOMJIEKCOB IIMHKA

B.C. Muxaiigenko!?, M.B. I'pyaosal, 11.O. lIpuma’, B.Il. Ananukos!

IHHcmumym opeanuueckou xumuu um. H./]. 3enunckoeo PAH, 119334, Mocksa, Jlenunckuti np-m,
47
’Mockoesckuii 2ocyoapcmeennbiii yuugepcumem umenu M.B. Jlomonocosa, xumuueckuil
Gaxynemem, 119334, Mocksa, Jlenunckue copul 0.1, ¢.3

E-mail: mikhaylenkovs@gmail.com

Xumusi 3aMenieHHbIX Ouc-(apui)aneHadreHoBoguuMUHOBEIX (BIAN) KOMIUIEKCOB ITMHKA
aKTHUBHO M3Y4aeTcsl B TeUEHHE MOCIEIHHUX JIBYX JECATUIETUN Onarogaps MUPOKOMY IPUMEHEHHIO
CaMHX KOMIUIEKCOB U MX HPOM3BOJHBIX B PA3JIMYHBIX 00JaCTAX, TAaKUX Kak mpou3BoactBo OLED-
(OTOATIEKTPOHHBIX YCTPOUCTB, @ TAKXKE B KAUYECTBE KATAIM3aTOPOB B PEAKIMAX IOJIMMEPU3ALINH, B
TOM YHCJE comojuMepusanuu, BoccTaHoBieHus ABoMHbIXx C=C u C=N cBszeii, C-S kpocc-
coueTaHusl, a Takxke g nepepabotku CO; B nukinyeckue kapoonarsl [1-6]. brarogaps npoctore
MeToAuK nostyueHust Zn/BIAN KoMIUIeKcoB, CBOMCTBA MOITY4aeMbIX COEIMHEHUN MOTYT OBITh JIETKO
HACTPOEHBI MyTEM BapbUPOBAHUS 3aMECTUTENIS IIPU aTOME a30Ta B IIeJIEBbIX KoMIUIekcax [1].

B nannoit pabore ™Mbl cuHTesupoBanu psan Zn/BIAN  kommiekcoB ¢ pa3inyHBIMU

3aMECTUTENISIMU TPU aTOME a30Ta C MOMOIIBIO0 JIOCTATOYHO MPOCTOM U 3(PPEKTUBHON METOAMKE C

N p/k
O, o} /
' ZnCl, AcOH
+ RNH, —————
OO KunAyeHve, 14

40-90%

BbIxogamu 40-60% (puc. 1).

8
¢ o

Puc. 3. Cunares Zn-BIAN KOMIUIEKCOB.

CuHTEe3MpOBaHHbIE HAMU KOMIUIEKCHI ITMHKA MPEJCTaBISAIOT COOOW NMEpCIEeKTUBHBIM Kiacc
COCIMHEHMM, ITOTEHUNAJbHO IMPHUTOJHBIX JUII HCIIOJNb30BaHWS B KadeCTBE HWHHOBAIMOHHBIX
(OTOIIOMUHECIIEHTHBIX MaTEPUAJIOB, CBONCTBA KOTOPBIX MOTYT OBITh JIETKO MOIU(MUIIUPOBAHBI IPU
N100aBIEHUH PA3JINYHBIX PACTBOPUTENEH (TaKUX KaK AUMETHIICYIb(POKCU, TUXIOPMETaH, BOJIA).

Cnucok aureparypsl

[1] Evans D. A. et.al. Dalton Trans. 2015, 44, 11984-11996.

[2] Zakrzewska M. E. et al. New J Chem. 2023. Advance article.
[3] Wang X. et.al. J. Am. Chem. Soc. 2022, 144, 20687-20698.
[4] Talukder M. M. et al. Organomet. 2020, 40, 83-94.

[5] Van Asselt R. et. al. J. of mol. Cat. 1991, 65, L13-L19.

[6] Saini A. et al. Org. biomol. chem. 2018, 16, 9368-9372.
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Hecummerpuunbie PCN nuHuepHble KOMILIEKCHI HUKEJISI HA OCHOBE
0eH30THa30/1a ¥ MMPA30Ji1a Ui IPoLecca OJIUrOMepHu3aluu 3THJIeHA

N.K. Muxaiiios?, A.A. Karmaes!2, 3.H. F'agypos?, [I.I'. Axsapos'?

I Xumuueckuii uncmumym um. A.M. Bymneposa, Kazanckuii pedepanvhuiii ynusepcumem, 420008 2.
Kasanw, yn. Kpemnesckas, 0. 29/1
’Uncmumym opeanuyeckoii u pusuuecxoii xumuu um. A.E. Apbyzoea ®HI] «Kazanckuii Hayunwiil
yenmp Poccuitickou akademuu Hayky, 420088, e. Kazanw, yn1. Akademuxa Apbysosa, 0. 8

titmhailovilya@gmail.com

Hecummerpuunsie PCN nuHIIEpHBIE JTUTaHbl COUETAIOT B ceOe YHUKaIbHbIE CBOMCTBA 000UX
KJIACCOB MUHLIEPHBIX JUraHaoB Ha ocHoBe a3oTa (NCN) u docdopa (PCP). Coueranue qaHHBIX
CBOWCTB ITO3BOJISIET MTOJIYIHUTh CEJICKTHBHBIC TOMOTEHHBIC KaTaTHM3aTOPhI PA3IMYHBIX TIpoIieccoB [1].
B nanHO# paboTe MbI OITUCHIBAEM TIOJTYUYCHUE U KATATUTUYCCKYIO 3P HEKTUBHOCTh HECUMMETPUYHBIX
NUHIEPHBIX KOMIUIEKCOB HMKens ¢ ¢parmentamu Oensotuazona [(P*"PCN)NiX] u numpasona
[(P"PCN)NiX], rne X =F, Cl, Br, I (puc. 1).

Heecmkasn

@ (/’:\N |:lcucmema
Nox s @ ohy — (S om | S,
\P(’Bu) X=F, Cl,Br, | P(,Bu) \P(:Bu)z Ca-Cus
[(PY"PCN)NiX]  TOF ~14x 10% 4!

zu61<0e 36€HO _

5D = ol

/

/ __MMAO _ n=

= S = Sofon |75
P('Bu), X=F, Br P('Bu), P(‘Bu)z

C4Cia

BzT: H
[(B*T*PCN)NiX] TOF ~ 200 x 103 4™

Puc. 1. Hecummerpuunsie PCN nunnepssie kommiekcbl Hukens(Il) B mpouecce oauromepusanuu

OTHUJICHA.

AxtuBupoBanHble MetunanoMokcanoM (MMAOQO) PCN nunuepssie komriekcsl Hukensi(1l)
CHOCOOHBI 00pa30BbIBaTh KATAJIUTHUYECKH AKTHBHBIE YaCTHIIBI U OJUTOMEpPU30BATH 3TUJIEH C
o0pa3zoBaHHeM JIMHEHHBIX anbda-oneduHoB ppakuuit C4-Cig [2].

PaGora BeimonHeHa npu ¢uHaHcoBoW monaepkke CoBera mo rpaHTtam Ilpesuaenra
Poccutiickoit deneparuu 1j1st TOCyAapCTBEHHOM MOICPIKKH MOJIOJIBIX POCCHHCKUX YUYCHBIX (MMPOCKT
Ne 4078.2022.1.3).

Cnucok Jimrepartypsl

[1] Gafurov Z.N., Kantyukov A.O., Kagilev A.A., Kagileva A.A., Sakhapov LF., Mikhailov LK., Yakhvarov D.G.
Molecules, 2021, 26, 4063.

[2] Gafurov Z.N., Zueva E.M., Bekmukhamedov G.E., Kagilev A.A., Kantyukov A.O., Mikhailov I.K., Yakhvarov D.G.
J. Organomet. Chem., 2021, 949, 121951.
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IIpumeHenune HOBBIX PypaHKapOOKCHIATHBIX KOMILIEKCOB Meau(Il) B kauecTBe
NpeAeCTBEHHUKOB KATAJIU3ATOPOB B MPOIECCAX CeJIEKTUBHOIO THIPUPOBAHUSA
JAHEHOBBIX YIJIEBOI0POI0B

K.A. Komenckosal, JILH. He6bikon?, A.B. Passansesa?, U.JI. Epemenko!, U.A. JIynenko!

"HOHX PAH, 119071, Mocksa, Jlenunckuii npocn., 31
’BoneI'TY, 400005, Bonzozpao, np. Jlenuna, 28

E-mail: nervwho@gmail.com

CoBpeMEeHHOE pa3BUTHE XUMHUYECKOW MPOMBIIUIEHHOCTH TPYAHO TMpPEACTaBUTH O3
KaTaJnu3aToOpPOB, YTO MTO3BOJIMIIO HE TOJIBKO YIPOCTUTH TEXHOJIOTHUECKUE MTPOIECCHI, HO U TTOBBICUTH
uxX 3(G(EKTHBHOCT, W TPOU3BOIUTEIHLHOCTh. [l MPOIECCOB THIPUPOBAHUS/ICTUIPUPOBAHUS
MIPUMEHSIOTCSl KaTajau3aTopbl Ha OcHOBe OsaropoaHsix metawwioB (Pt, Pd m ap.), oGmamarorue
BBICOKOW aKTHBHOCTBIO, HO SIBJISIOIIMMCS JOBOJIBHO JOPOTOCTOSIIIUMU, YTO MOOYXKIaeT yUeHBIX
MCKaTh 0oJiee TOCTYIMHBIC aHAIOTH Ha ocHOBE 3d-meramios, Hanpumep, Cu, Co, Ni [1].

Ienp paHHOrO0 HCCJEIOBAHUS 3aKIOYaach B pa3pabOTKe TOIXOJOB CHHTE3a
kapOokcunaTHeix KomruiekcoB wmeau(ll) ¢ 2-3-dbypankap6onoBeimu (2Hfur) u  5-autpo-2-
¢bypankapoonoBoit (Hnfur) xucmoramum B couetaHun ¢ N-JAOHOpHBIMU JuraHaamu (2-,4-
amuHonupuauH (2-,4-NHopy), umunazon (Im), 4-dbenumnnupuausn (phpy)), ompeneneHue ux
CTPYKTYPhI H U3YUYCHHE KAaTATUTHICCKONH aKTHBHOCTH MTOJIYYCHHBIX HA UX OCHOBE HAHOYACTHI] METU
B IIpolieccax ruapupoBanus cBsizu —C=C— Ha npumepe nunukinonenraguera (DCPD).

beut monyuen psn MoHosnepubix komruiekcoB Meau(Il) cocrasa [Cu(fur)z(L)2(H20)x], rae
x=0,1; 2fur: 2-NHopy (1), 4-NHapy (2), Im (3, 4 (¢ MeCN)); nfur: phpy (5); 3fur: Im (6), phpy (7).
Bce coenuHeHus BBIICTCHBI B BHJIE MOHOKPHUCTAIIOB, CTPYKTypa ompenerneHa metonom PCA,
gyrcroTa noareepxkaeHa CNH-ananuzom u metoqom POA. Karanutuueckas aktuBHOCTh 1 - 7 Oblia
MCCIIeIOBaHa MPY BOCCTaHOBIEHUU ABoMHOM cBs3u DCPD. Karanuzarop nosiydeH BoccTaHOBIEHUEM
KOMIUIEKCOB, OCaxAeHHBIX Ha Y-Al,Os3, mo merammueckoi menu. Haimeno, uro oGpasubr 3-7
MIPOSBIISIIOT BBICOKYIO CeNEeKTUBHOCTH (10 100%) B ycIoBHSIX HENMPEpPHIBHOIO TMAPUPOBAHUS JaxkKe
MIPH BBICOKUX 3HaUeHUsIX KoHBepcuu (o 100%) u u30biTke Bogopoia. AKTUBHOCTH coenuHeHus 1 u
2, HalpoOTHB, OKasajlach 3HAYMTENHHO HIDKE Aaxke oOpasmna cpaBHeHus u3z CuCly, manms koToporo
kouBepcust DCPD ne npesbimana 7%.

Takum oOpa3oM, TPOBEICHHBIC HCCICAOBAHUS ITOKA3ad KOPPEIAIHI0O MEXIy COCTaBOM
KOMIUIEKCa U KaTaJUTUYECKOW aKTUBHOCTHIO, JETEPMUHUPYIOUIUE B KOHEUHOM HTOTE CBOWCTBA
OyIyIIero KaTanam3aropa.

Cnucok Jureparypbl
[1] K.A. Koshenskova, I. A. Lutsenko, D. N. Nebykov et al. Polyhedron. 2023, 230, 116208-116214.
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JKcnepumMeHTaIbHOE n3yyeHue 1 DFT-MoaempoBanue MexaHn3Ma
kaTagusupyemoro uoguaamu Pt kpoce-saexrpopuannoro C-C coueranus

A.B. Hukurenko, T.B. KpacusikoBa, C.A. MUT4YEHKO

Hncmumym ¢puzuko-opeanuueckou xumuu u yenexumuu, 283111, Jloneyx, ya. P.Jlrokcembype, 70

e-mail: nykytenko.dvi@gmail.com

B mocnenHue necsATWieTHs KaTalM3UPyEMblEe MEPEXOTHBIMH METaUIAMH PEaKIHH KPOocc-
COYETaHMSI CTAJM YHHUBEPCAJIbHBIM CHHTETUYECKUM mpueMoM KoHcTpyupoBaHusi C-C cBsizedd u
MPOJAEMOHCTPUPOBATIM MIMPOKOE MPHUMEHEHHE MpPU TONy4YeHUH (hapMaleBTHUECKUX IPEraparos,
OMOJIOTUYECKH  aKTUBHBIX  COEJAMHEHHWH, arpOXMMHKATOB, HATypalbHBIX MPOAYKTOB |
byHKIIMOHATBHBIX MaTepranoB [1]. KimroueBbIMU MHTEpMEAHATaMU TaKUX PEAKIUil SBISIOTCS Ouc-
OpPraHUJIbHBIE KOMILIEKCH TEPEXOJHBIX METAIOB, CIHOCOOHBIE pacmagaThCsi ¢ 00pa3oBaHUEM
npoayktoB C-C coderanus. Takue KOMIUIEKCHI MOTYT (POPMHUPOBATHCS MyTEM OPraHUINPOBAHHUS
METAJJINYECKOr0 LIEHTPa, HAIPUMEp, M1OCIEJ0BATEIbHBIM OKHUCIUTEIbHBIM IPUCOEAMHEHUEM JBYX
Pa3IUYHBIX ANEKTPOPUIOB.

B kauectBe katanmzaTopoB peakuuil C-C codeTaHusi IIHUPOKO UCTIOIB3YIOTCS [2] KOMILIEKCHI
HUKEJS U najiaans co crabunusupyroummu surasgamu — NHC, OunupuanaoBeiMU, pochUHOBBIMU
U T.I., YTO B UTOTE CYLIECTBEHHO YCIIOXKHSIET U yAopoxkaeT npoiiecc. [IpocTbie HoauaHbIe KOMIUIEKCHI
IUTATUHBI JIMIIEHBI 3TUX HEAOCTATKOB M JOCTATOYHO MPOCTHl B oOpamieHny. VX ncnosiab3oBaHue B

tll

cucteme Pt'-Nal-CH31-C>H;31-areTon mo3Bonmio HaM peaan3oBath kpocc-dnekTpodpunsaoe C(sp?)-

C(sp’) couerante.

C.
H I HicZ"H
HoC—l — b Vi, O3 HC?CH, I/”"'p wCHs . H‘c C/CH3 Pt(Il
— . N . t‘\ pr— +
3 AuetoH, Nal ¢ t\l I/l \I o Y (I

KonkypenTHo nonydaercs npoaykt C(sp?)-C(sp?) couetanus 6yTaueH.

B nmokmaze OydeT mpeacTaBieH MEXaHH3M PEAKIHH, OOOCHOBAHHBIH pe3ylbTaTaMu
SKCIIEPHMMEHTOB U KBAHTOBO-XHMMUYECKMM MOJEIMPOBAHHEM BO3MOKHBIX MyTeil o0pa3zoBaHus
TIPOIYKTOB.

Crnmcok Jureparypbl
[1TL.-J. Cheng, N. P. Mankad, Chem. Soc. Rev. 2020, 49, 8036-8064.
[2] X. Pang, X. Peng, X.Z. Shu, Synthesis. 2020, 52, 3751-3763.
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Karaauruueckue AOMHUHO-pEeAKIINHA TUKINICCKUX HUTPOHATOB /IJIfl MOJYYCHUA
OHOJIOTHYECKH AKTHBHBIX NMUPPOJIU3UINHOHOB

N.B. OkaagnukoB, A.1JO. Cyxopykos

IHHcmumym opeanuueckou xumuu um. H. /. 3enunckoeo PAH, 119334 2.Mockaa,
Jlenunckuii npocnexm, 47
’PXTY umenu Jl.U.Menoeneesa, 125047 2.Mocxesa, ni. Muycckas 9

E-mail: ivo-03@yandex.ru

Konuenuus 10MUHO-peakyii B HACTOSLIEE BPEMSI paCCMATPUBAETCS KAK OJUH M3 OCHOBHBIX
Croco00B YIPOIICHHs] CHHTE3a CIOXKHBIX OpraHMYecKUX MoJieKyid. B Hameit maGopatopuu ObLT
MIPEIJIOKEH HOBBIM MOJX0J K CTEPEOCEIEKTUBHOMY CHHTE3Y MUPPOIM3UANHOHOBOTO (parMeHTa, B
OCHOBE KOTOPOTI'O JIEKUT ITOJIyYEHUE COOTBETCTBYIOIIETO NIECTUWIEHHOIO HUKJINYECKOIO HUTPOHATA
U ero mocjeayrouas KaTaluThyeckas JOMUHO-peluKiIn3anus B atMochepe Boropoaa. Ha ocHose
MPEIJIOKEHHOM JOMUHO-CTpaTeruu HaMH ObUT pa3padoTaH pPEruo- U CTEPEOCEICKTUBHBIM
acUMMeTpUYEeCKUM cuHTe3 BbIcOKOakTUBHOrO hNK; antaronucra Merck-1 [1]. Taxke moxoskue
KaTaJTUTHYECKHUE JIOMUHO-TIPEBPAIICHIS OBLITH Pa3padOTaHbI U PEATM30BAHBI B PSTy U30KCA30THMH-/N-

okcuaoB (puc.l).

HoBbi noaxon

I FOAK |\ o d OAlk N OAK \\ ot ) OAlKk
Nt O NH, © fpoi™ KON, @ T o | N
RO “~0 RO”™ "OH ] NH )
3 o)
\v
F F F
Q\( H Ho 5 0 coM
) . e
F3C O —_— /\“/ | 2
Merck-1 N
N o . N
1C50 0.06 nM R*0° O + 0O
GFT ED50 = 0.20 mpk (24 1) O (0]
R o R o o R R
EtozC“-W Ha, kar. EtOzC"-W ) HO
O-N* CHs oHHN, — EtO \/ N
o H OH HN S -
R=Ar, Alk CHs CHs,

Puc. 1. JlomuHO-CTpaterus CHHTE3a MUPPOJIN3UANHOHOB
Pabora BemomHena npu ¢duHaHCOBOM moanepkke CoBera mo TpaHTtam I[Ipe3umeHta
Poccuiickoit @eneparuu (M/1-3478.2022.1.3).

Cnucok Jurepartypsbl
[1] L V. Okladnikov, Ya.D Boyko, Yu.V. Nelyubina, S.L. Ioffe, A.Yu. Sukhorukov, Eur. J. Org. Chem.,2022,¢20220079.
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Pt.dbas kak anasor karaausaropa Kapcreaa niist ruipoCHInIupoOBaHus
AJIKUHOB M AJIKCHOB

E.D. Onaap, F0.B. Bypbikuna, A.1O. KocriokoBu4, B.I1. AHaHnKoB

IHHcmumym opeanuyeckou xumuu umenu H. J[. 3enunckoeo, 119334, . Mockea, Jlenunckuti
npocnexkm, 47

E-mail: evg ondar@ioc.ac.ru

lManpocunuiMpoBaHue ATKUHOB M aJIKEHOB — TO MOAXO0J K CHHTE3Y OpraHO()yHKITMOHATBHBIX
CWJIAHOB U CHJIMKOHOB, IITUPOKO UCIOJIE3YEMBIX B TPOMBIIIJICHHOCTH. Pa3paboTka KaTanu3aTopoB Ha
OCHOBE HEJIParoleHHbIX METAJUIOB MPOBUTACTCS BIIEPEl, OJHAKO MPOMBIILICHHOCTD IMO-TIPEKHEMY
MoJIaraeTcs Ha IJIATUHOBBIE CUCTEMBI.

MHorue cTaOWiIbHbIE M KaTAIMTHYECKH AKTHBHBIC TIATHHOBBIC KOMIUICKCHI BIIOXHOBJICHBI
CTpyKTypoii kataym3aropa Kapcrema (Ptodvtmss). Jpyrum komruiekcom, mogoO0HbIM Ptodvtmss,
apnsercs Tpuc(aubdensunuaenaneroH)aumiatuna(0), uiu Ptodbas (Puc. 1). [lupoko ucnonb3yeMslii
B KAauecTBe HMCTOYHWKA IUIATUHOBBIX wyacTull, Ptrdbas okasancs ynoOHee B NMPUMEHEHHH, YeM
Ptodvtmss. D10 cTabmibHOE TEMHOE TBEPAOE BELIECTBO, MMOJy4aeMOE M3 JOCTYIHBIX PEareHTOB, U
UCIIOJIb3YEMOE B HW3TOTOBICHUM PA3JUYHBIX KaTaIM3aTOPOB M (PYHKIMOHAIBHBIX MaTCPUAIIOB.
Hackonbko HaM W3BECTHO, paboThl MO ucHoib3oBaHUIO Ptodbas B kauecTBe kaTanusaropa 0e3

AOHNOJHHUTECIIBHBIX JIMTAHA0OB B TUAPOCUIINIIMPOBAHNN aJIKNHOB U AJIKCHOB PAHCC HC COO6H_IaJ'II/ICB.

Ptdvtmss

Pt=dba
Karstedt's catalyst e

Puc. 1. Ctpykryps! karanuzaropa Kapcrena u Ptadbas.

B nmanHo#t paboTe MBI HCCIEIOBAIM KaTAIUTHYECKYHO aKTUBHOCTH Ptodbas; B peaxiuun
TUAPOCUIMIIMPOBAHUS aJIKEHOB U aTKUHOB. [IpoBeieHbI SKCTIEpUMEHTHI 1JI U3YUYEHUsI MEXaHUu3Ma U
ABOJIIOLIMU KaTajau3aTropa B X0e peakluu. B pe3yibrare noy4eHsl 10Ka3aTeNbCTBA TUHAMUYECKOTO
THIA KaTATUTHYECKOU cucteMbl Ptodbas.

Pabota Beimonnena npu ¢puHancoBoi noaaepxkke pouga PHO (rpant 22-73-10109).
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Cunre3 u ucciaenopanue —F, -Cl, -Br u -CF; 3amemiennbix Pd/NHC komimiekcoB

P.O. IlanbkoB, /1.O. [Ipuma, A.FO. KoctiokoBu4, M.E. Munsies, B.Il. AnanukoB

Hncmumym opeanuuecxoui xumuu um. H. /. 3enunckoeo Poccutickoul akademuu Hayk, 119334,
Mocksa, Jlenunckuu npocnekm, 47

E-mail: rpankov@ioc.ac.ru

N3-3a mmpokoro amamnasoHa BO3MOXHOCTeH HacTpoiiku nurannoB NHC paspabotka u
ucnoip3oBanue komiuiekcoB Pd / NHC sBisitoTCS TEpCHEKTHBHBIM HAIpPABICHUEM Ppa3BUTHUS
KaTaJUTHYeCKON XUMHUHU. B pe3ynbTare pacTteT MHTEpec K M3y4YeHHUIO MOJIU(UKAIHMI KOMIUIEKCOB
Pd/NHC. Onnako xonndectBo u3BecTHbIX kKoMmiuiekcoB PA/NHC ¢ akuenTopHbIMU 3aMeCTUTENSIMU
JI0 CUX TIOp OTPaHMYEHHO. B mpenpiaymux ucciaeaoBaHusaX ObIJIO MOKa3aHO, YTO BKIIIOYEHHUE aTOMa
¢dropa B komruiekc PA/NHC numip He3HAUHMTENBHO BIHMSET Ha ero cBoiictBa [1]. B Hacrosimem
WCCJICIOBAaHUH CUHTE3UPOBaH psif HOBBIX KomIuiekcoB PA/NHC, conepskanux 3amecturenu F, Cl, Br

u CF3 B 0-, m- u p-nionoxxeHusx GeHUIbHOTO KOJIbLA.

@ o o b o
GO OO 0 OrO O

o 0 0 » 0

=z

o-F, 62% 0-Cl, 18% o-Br, 53% 0-CF;, 68% 81%
m-F, 71% m-Cl, 69% m-Br, 62% m-CF3, 50%
p-F, 56% p-Cl, 54% p-Br, 80% p-CF3, 65%

Puc. 1. ITonyyennsie PA/NHC xoMmuiekcsl.

[TonmyuyeHHble KaTanuzaTopbl ObUTM TMpoTecTHpoBaHbl B peakiun C-C Kpocc-coueTaHHs
Muzopoku-Xeka. Merogamu DFT 1 peHTreHOCTpYKTYpPHOTO aHaJIM3a OBLIM MOJIy4YEeHbI JaHHbIE 00
AJIEKTPOHHOM U CTPYKTYPHOM CTPOEHUHU KOMILIEKCOB.

Pab6ota BeimosnHena npu noajepxke rpanta PH® (HI-5199.2022.1.3).

Cnucok Jurepartypsl

[1] D. Prima, R. Pankov, A. Kostyukovich, M. Minyaev, J. Burykina, V. Ananikov // Dalton Trans. 2022, 51, 9843-
9856
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Teoperuueckoe uccjieoBaHue IBYMEPHBIX METAJL YIJIEPOAHBIX CTPYKTYP IS
(GOTOMHAYUMPOBAHHBLIX XMMUYECKHUX peaKIuii

3.U. Ilonos., E.B.CyxanoBa

Hncmumym 6uoxumuuecxou gusuxu um. H.M. Imamnysns Poccutickou akademuu Hayk, 119334, .
Mocksa, yn. Kocvieuna, 0. 4

E-mail: zipcool@bk.ru

AxtuBHble popmbl kuciopoaa (ADPK) ompenensroTcss Kak OTHOCUTEIBHO KOPOTKOKUBYILIHE
MOJIEKYJIbI, COAEpKAIINE aTOMbI KMCIIOPO/a, C IEPUOJIOM I0JIypaciaja B JMana3oHe OT HAHOCEKYH/T
710 HECKOJIBKUX 4acoB. B HacTosiee Bpems pacTteT uHTepec K usydeHuro poiaun APK Bo MHoOrux
Ouonorndyeckux # (HOTOXMMHUYECKHX Tmporueccax. s 3TOro wHccieayroTcs OpraHuydecKue,
HEOpraHWYEeCKHe U THOPUIHbIE HAHOMATEPUAJIbl C OKUCIUTEIbHO-aKTUBHBIMU CBOMCTBAMH C LIEIBIO
MOJTyYeHHUST MHOTO()YHKIIMOHAIBHBIX HAHOMATEPHUAIOB ISl OMOJIOTUYECKUAX MM (POTOXMMHUYECKHIX
IIPUMEHEHUH, HampUMep, B KAayeCTBE AHTHMOKCHJIAHTOB (akTHBHOCTh Mo ynaneHuro ADK) wim
MIPOTUBOMHUKPOOHBIX MPENapaToB, KaTaau3aTopoB WM Ais  (HOTOOAMHAMHYECKON Tepanuu
(axTBHOCTB, TeHepupytomias ADK).

B pabote npoBeeHO TeoOpeTHUECKOe UCCIIeI0BaHNE CBOMCTB YIIIEPOAHBIX CTPYKTYP Ha OCHOBE
rpadena (MoHocnoit rpadena ¢ nepexrom CtoyHa-Yanbca, peKOHCTPYHPOBAHHAS MOHOBAKAHCHUS U
nuBakaHcus B ¢opme  nedexkroB 585 m 555777),  (dYyHKUIMOHATM3UPOBAHHBIX
[UKIONEeHTaqueHIIbHBIME KoMIUiekcamu (MCp) nepexoansix MetamioB (M = Fe, Co, Cr, Ni, V).
KBaHTOBO-MeXaHUYECKHE pacueThl OBIIM BBIOJHEHbI € TIOMOIIbIO MeToAa (yHKUIHOHANA
anektponHoi motHoctu (DFT) [5,6] B mporpammuom makete VASP.

AHanu3 3MeKTPOHHBIX 30HHBIX CTPYKTYp MoKasal, yto Hannuue MCp parmenrta B CTpyKType
nedexTHoro rpadeHa NPUBOIUT K IMOSBICHUIO IOTIOJIHUTEIbHBIX YPOBHEH sHEprun. PaccMoTpeHHbIe
B paboTe CTPYKTYphl JEMOHCTPUPYIOT YBEIHMUEHHE HHTEHCUBHOCTH CIIEKTPOB AKCTUHKIIMU B 00J1aCTH
JiH BONH BbIme 150 HM mo cpaBHeHHIO ¢ Oe3aedekTHBIM TrpadeHOM, UYTO YyKas3blBaeT Ha
BO3MOXXHOCTh JIaHHBIX CTPYKTYp TOIJIOIIATh M3JIyYE€HUE B BUJIMMOM JUANa30HE CBETa, a 3HAUUT
paccMOTpEHHBIE MaTepUaNbl IEPCIIEKTUBHBI I IPUMEHEHHSI B (POTOMHAYIIUPOBAHHBIX PEAKIUIX C
ydacTueM akTUBHBIX Gopm kuciaopona (ADK). ns uccrnenoBaHuss BO3SMOXKHOCTH HCHOJIB30BAHUS
PAacCMOTPEHHBIX CTPYKTYp B peakiuu oOpazoBaHuss ADK Obum paccuuTaHbl SHEPTHH CBS3H
MIPOMEXYTOUHBIX COETMHEHUH U MOCTPOEHBI KOOPAUHATHI peaKLUi.

Pa6ota BeimosnHeHa npu GpunancoBoit noanepxke PH® (rpant 21-73-20183).

Cnucok auTepatypsl
[1] P. Hohenberg, W. Kohn, Physical Review. 1964. 136, Ne 3B. P. B864-B871.
[2] W. Kohn, L.J. Sham, Phys. Rev. 1965. 140, Ne 4A. P. A1133-A1138.
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3amMenIeHHbIe a30TUCThIE TETEPOIMKIIBI, HAPUMEpP, MUIEPA3UHbl WA MUIEPUAUHBI, YaCTO
UCIOJIB3YIOTCA KaK MOTYIPOAYKTHl B CHHTE3€ PA3TUYHBIX OMOJIOTUYECKH-aKTUBHBIX COSIMHEHU.

Hamu npenyoxeH HOBBIM NMEPCHEKTUBHBIA MOAXOJ K CUHTe3y N-aakuiamnumnepasuHoB 1 u
nunepuauHoB 2 [1]. KiroueBol ctaaueil cuHTe3a SBISETCS KATAJIMTUYECKasi BOCCTAHOBUTEIbHAS
HUKIM3aIUsg HecUMMeTpuuHbiX 1,5-nuokcumoB 3 u 4. Heobxoaummeie nuokcumbel 3 u 4 ObUIH
MOJIy4eHbl MYTEM TIOCJIENOBATEIILHOTO MPHUCOSAMHEHUS 10 MHXadio JBYX  MOJEKYI
HUTpo30ankeHOB NSA K AuankuiMaloHaTaM WIM alKuiaMuHaMm. B KkadecTBe CTaOMIIBHBIX
okBUBaeHTOB NSA  ObUTM  HWCMOJB30BaHBI WX  yCTOWYMBBIE  HUTpo3zoareTasn  N,N-
OMC(CHJIOKCH )€HAMHUHBI, TTO3BOJISIONINE TEHEPUPOBATh HUTPO30ATKEHBI B MATKHX YCIOBUSX O]

BO3JCHCTBUEM HYKHCO(bHHOB.

. 3 3
: R H,, Ni-Ra unu Pd/C R
4 '
R K H2, Ni-Ra %{O’R : LNJ\ (Bocy0) [ 3\
: 1 2 MeOH R! /~R?
~,~R2  MeOH R2 : R Ns R OCe(: [\l N
50°C, 40 bar : R 50°C, 40 bar HO OH
4 2 1 3
41-86% 54-72% 45-87% 60-98%
17 npumepoB 10 npumepos 15 npumepos 17 npumepos
R LR
/—\ /J\ -0 I /J\ -0 K\
NE N
R2 R2 R3-NH,
I'Iocne,qoaaTeanoe o \\_/ /\ ol /f\ 0/ MocnegoBaTenbHoe
npucoeauHeHue " NT N npucoenuHeHue
no Muxaanto NSA NSA no Muxaanto

R'=H, Me, Bn, Ph; R? = H, Me, Bn, Ph, Et, CH,CH,CO,Me;
R3 = Bu, Pr, t-Bu, ¢-C5Hg, Bn, CH,CO,Et; R* = Me, Et; R® = H, Boc

PaGora BeimonmHena npu QuHAaHCOBOM moaaepxkke CoBera mo rpaHTam Ilpesumenta
Poccuiickoit ®enepanun (M/1-3478.2022.1.3).

Cnucok Jureparypbl
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92



HccaenoBanue cojieid pochoHust B Ka4yeCcTBe OTHEYIOPHBIX MPONMUTOK TKAHEH

ML.A. Ilotankun, JI.M. Apxunosa, B.Il. AnanukoB

HOX PAH, 119334 Mockea, Jlenunckuii np-km, oom 47
E-mail: potapkinmixa@mail.ru

dochopoprannyeckie COEAMHEHHS Ha OCHOBE IMSATUBAJICHTHOro (ocdopa H3BECTHHI B
KadecTBe miaMmeracurenei [1].

B nocnennee necstuneTue MOHHBIE >KUAKOCTH aKTUBHO MCCIEAYIOTCS KaK OTHEYNOpHBIE
n00aBKHU K pa3IMYHBIM MaTepUaiaM M3-3a psijia YHUKAIbHBIX 0COOEHHOCTEH: BBICOKAsI TEPMUYECKas
CTaOWJILHOCTh, HU3Kasl JIETy4eCTh, OTHOCHTEIBHO HM3Kas PEaKIMOHHAs CIIOCOOHOCThb, HH3Kas
TOKCHUYHOCTb [2-5].

B cBs31 ¢ 3TUM TIpeCTaBIsIeT HHTEpeC u3yueHue coyerd GocoHus B KaUeCTBE TIaMEeracsImux
MPOIMUTOK TKAHEW, TaK KaK TaKWe BEIIeCTBAa O0aNaloT BCeMH IUIFOcCaMHu (hochopopraHUIeCcKIX
AQHTUIIMPEHOB, U TIPU 3TOM MOSBJISIOTCS HOBBIE BO3MOXXHOCTH, HAllpuMep, MCIOJIb30BaHUE OoJiee
0€301MacHOro U CTa0MJIBHOTO aHMOHA BBUAY Hanmuuus ¢ocdopa B KaTHOHE, YTO MOXKET 3HAUUTEIHHO
YIY4IIUTh XapaKTEPUCTUKH M CHU3UTh TOKCHYHOCTh JAHHBIX coenunHeHuid. OOmas dopmyna

(bocpoHMEBBIX NOHHBIX KUIKOCTEH MpUBEIECHA Ha puc. 1.
R4

R,—P—R, A-

Rs
A" - anmoH, Ri, Rz, R3, R4 — anudaTtndeckue niam apoMaTudeckue 3aMeCTUTENN
Puc. 1. O6mas ¢popmyna pochoHUEBBIX HOHHBIX KUJIKOCTEH.

B pamkax pabGoTel mimaHupyercs CUHTE3 cojieil pocPOoHUS U HCCIeAOBAaHUE OTHECTOMKOCTH
MPOMUTAHHBIX WMH TEKCTHJIBHBIX TKaHeW; u3ydeHue MopQOIOTUH TKaHEH C TOMOIIBIO
CKaHMPYIOILErO 3JEKTPOHHOTO MUKPOCKONA A0 U IMOCJE MPONUTKH, a TAKXKE MOCIE COKUTaHUs IS
YCTAaHOBJICHUS BIUSHUS COJie GochOHMS Ha MUKPOYPOBHE.

Crnmcok Jmreparypbl

[1]1 E.D. Weil, S.V. Levchik. Kirk-Othmer Encyclopedia of Chemical Technology. 2017, 15, 5 ed.
[2] Zh.X. Zhang, J. Zhang, B.-X. Lu, Compos. B. Eng. 2012, 43(2), 150-158

[3]1 L. van der Veen, J. de Boer, Chemosphere. 2012, 88(10), 1119-115

[4] R. Sonnier, L. Dumazert, S. Livi, Polym. Degrad. Stab. 2016, 134, 186-193,

[51S. Latif, A. Boukhriss, S. Saoiabi, Polym. Bull. 2022, 79(10)

93



Yraepoanbiii matepuai u3 1,4-nuuoaodyra-1,3-1ueHa n kapouaa KajabUus:
CHHTE3 U HCCJIeIOBaHHe CBOICTB

A.H. IToropoyenko, K.C. Poabirnu

Canxm-Ilemepoypeckuii ecocyoapcmeennulii yHusepcumem, Mucmumym xumuu,
198504, Ilemepzop, Ynusepcumemcxuii np., 26

E-mail: st096921@student.spbu.ru

DNEKTPONPOBOIAIINE OPraHUUYECKUE TOJUMEPHI BbI3BIBAIOT 3HAYUTENBHBIM UHTEPEC 33 CUET
CBOUX YHUKAJBbHBIX (PU3MKO-XMMHUYECKHX CBOWCTB. CHHTE3 HOBBIX OPraHHMYECKUX IOJMMEPOB C
3aJJaHHbIM CTPOCHMEM — aKTyajbHas 3ajauya Juisl uccienoBaTeneil. Llenbto HacTosmiel paboThl
ABJISICTCA TOJY4YEHUE U HccieloBaHHEe (PU3MKO-XMMUYECKHX CBOICTB MOJIMMEPHOIO YIJIEpOIHOIO
MaTepuajia JMEHHHOBOTO CTpOeHHs B Xoxae peakuumu Conorammpsl mMexay 1,4-mumondyra-1,3-
JMCHOM U alleTHIICHOM, TeHEPUPYEMbIM U3 KapOuia Kanbius in situ (puc. 1).

Pdclz(PPh3)2, Cul

H20, NEt3 o~ =
I\/\/\ >
NG | + 0302 %
Tonyomn,
25°C, 4 u.

n
Puc.1. Peakuus mexnay 1,4-nuitonOyra-1,3-a1eHoM 1 KapOUIOM KaJbIIHsL.

OOpasyromuiicss  pe3sUHONOJOOHBI  MMOJKMMEp HE  pacTBOpsAETCS B OPraHMYECKHX
pacTBOpPUTENAX, a IpPHU BBICBIXaHUM HEOOPAaTUMO TEpSieT CBOIO YNPYrocTb U 3IIACTUYHOCTD,
MpeBpaliasch B TEMHBII MOpoUIoK. /nurenbHoe XpaHEHUE U UCCIIEI0OBaHUE 3aTPyIHAETCS 3a CUET
OBICTPOrO OKHMCIICHHS KUCIOPOIOM BO3/yXa, XapaKTEpPHOIO JJIs IMOJMMEPOB MOJ0OHOTO CTPOCHHUS.
Marepuan sBiISETCS BBICOKOPHEPI€TUYECKUM M CropaeT B IUIAMEHHM TOPENKH CO BCIBILIIKOM.
HccnenoBana Mopgornorus marepuajia ¢ MOMOIIBI0 CKAHUPYIOIIEH 3JIEKTPOHHOM MUKPOCKOIHMHU
(COM) (puc. 2). DineMeHTHBIA aHaJIU3 METOJOM JHEPTrOAUCIEPCHOHHONW PEHTTeHOBCKOU
CIIEKTPOCKOIUH MTOKa3aJl BBICOKOE CO/IepKaHue yriepoa B MaTepuaie (10 82 aTOMHBIX %), a TaKkxke

ocTaTo4Hble KonuyecTBa KatanuzatopoB — Pd u Cu (0.24 u 0.08 aroMHbIX %, COOTBETCTBEHHO).

Puc.2. U306paxkenust, monyueHHbie MmetooM COM (Mmacmrad — 2 MKM).
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B mpupose MUKpOOpPTraHWU3MBI CYIIECTBYIOT B BHAC IBYX ()OpM: IUIAHKTOHHBIC KIIETKH U
OHMOTUICHKU. BUOTUIEHKH TIPEICTaBISIFOT COO0M KOJOHUHM MHUKPOOPTAaHU3MOB, TTOKPBITHIC 3AIIUTHBIM
BHEKJIETOYHBIM MaTPUKCOM, BBHJy 4ero OakTEepUM CTAHOBATCSA ropasjio 0ojiee yCTONYMBBIMU K
BO3JICHCTBUIO HETATUBHBIX (DAKTOPOB BHEIITHEH CpPe/Ibl, B TOM YHCIIE K BO3JACHCTBUIO aHTHOMOTHKOB.
dopmupoBaHuEe OMOIUICHOK MPOUCXOIUT HAa PA3IMYHBIX MOBEPXHOCTSAX, YACTO HA MEIUIIMHCKOM
000pyI0BaHUH, UTO MPUBOJUT K PACIPOCTPAHEHUIO BHYTPHUOOIbHUYHBIX HH(EKIui [1].

JUis v3ydeHWsl BIMSHUS Pa3IUYHBIX COCIMHEHUN Ha OaKTepUalbHBIC OWOTUICHKH H HX
dbopMupoBaHHE BaXHbl METOJIBI MpsiMoro HaOmoneHus. OJHUM U3 TaKUX METOJOB SIBISETCS
CKaHHMPYIOIIAsi AJIEKTPOHHAS MHUKPOCKOMHMS, ITO3BOJISIONIAsT MCCIEN0BaTh CTPOCHUE OMOIUICHKH,
HaO0JII01aTh BBIJICIICHHE MaTpukca [2].

Lenpto paboThI SBISIOCH M3YYEHHE BO3MOXKHOCTU (POPMHUPOBAHUS OMOIIICHKU OaKTEepHsIMHU

Arthrobacter halodurans JSM 078085 u Brevundimonas vesicularis NBRC 12165 ¢ nomorsro COM.
l \‘ ! X s /

v |
5.00um

Puc. 1. ®opmupoBanue ouonneHku oakrepusimu: a) Arthrobacter halodurans JSM 078085;
0) Brevundimonas vesicularis NBRC 12165
baktepuu Arthrobacter halodurans JSM 078085 TonbKO HAaYMHAIOT BBLIEISATH MAaTpUKC, a
Brevundimonas vesicularis NBRC 12165 yxe UM HOKPBITBHI, YTO MOATBEPXkAaeT (popMUpOBaHUE
OvorieHkd. JaHHbIE MHUKPOOPTraHM3MBI MOTYT OBITH HCIOJB30BaHbl ISl M3YYCHUS BIUSHHSA
BEIIIECTB-pa300ImuTeNel Ha (popMUpoBaHUE OMOTIIICHKH.

Cnucok aureparypsl

[1] T. A. Fernandes, I. F.M. Costa, P. Jorge, A. C. Sousa, V. André, R. G. Cabral, N. Cerca, A. M. Kirillov, ACS Applied
Materials & Interfaces, 2022, 14,25104-25114.

[2]1 Z. Wang, Y. Ma, Z. Li, Y. Wang, Y. Liu, Q. Dong, Food Research International. 2022, 161, 111839.
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OaHO U3 BaKHEMIIUX MpeuMylIecTB (POTOpPEAOKC-KaTanu3a — 3To 00pa3oBaHUe PaJUKaIOB B
MSATKHAX YCIOBUSX. PacmpocTpaHeHHBIMH HWCTOYHUKAMU AQIKWIBHBIX PaJUKalioB SBISIOTCS
KapOOHOBBIC KHUCJIOTHI M akmwiITpudTopOoparel.  OIHAKO, JOCTATOYHO BBICOKHH MMOTECHIIHAT
okucnenus (E®* > 1,4B) orpaHnuymBaeT WX HCIOJIB30BaHHE B (DOTOPEIOKC-KATATH3HPYEMBIX
peakiusax. CyliecTBEHHO MEHBIIUM OKUCIUTENIbHBIM MoTeHuuaiom (E* = 0,6 — 0,9B) obnanator
ANKIIOUC(KAaTeX0JIaTO ) CUITMKATBIL, TPH OKUCIIEHUU KOTOPBIX 00pa3yeTcst aKUIbHBIN paauKan u 3pup
OPTOKPEMHUEBOW  KUCIOTHL. bmaromaps 3ToMy i OKHCJICHHMS MPAKTHUYECKH  JIIOOBIX
QIKWICWINKATOB MOXHO HCIOJB30BaTh Oosiee AeméBbie  (POTOKATAIM3ATOPHI, TaKHE Kak
[Ru(bpy)s](PFs)2 u 4CzIPN [1,2].  AnxunOuc(kaTexoiaro)CUIUKAThl SBISIOTCS BaKHBIMH
peareHTaMH B DA€ PAa3NIMYHBIX peaKUWid — aAJKWIMPOBAaHMS, OOpa3OBaHMsI aMUHOB,
KapOOHWIMPOBaHUs, NUKJIONponaHupoBanus. CoBMmenieHne (HOTOPEIOKC U HUKEIEBOTO KaTaau3a
no3BoJisier mpoBoauTh C-C Kpocc-coueTaHue C apuil-, BUHHWI-, aJKWIraloreHuaamu. Taxxe

HCIIOJIb3OBAHNUEC HUKCIICBBIX KAaTAJIM34TOPOB IMO3BOJISACT IHMPOBOAUTHL PCAKIHNU alUJIMPOBAHUA [1,3]

Q‘L |
o cl
fI N
R ( {) [o‘ cl
.‘ 0 N \
Cu;/ NiCl,+dme
4CzIPN
=
™ lN/ T 4 \
H\,N, | N_~ =N N=
-alkyl \nnyl aryl =, ZRul Ni
S| o
= & L
Lj Ni(phen)Cl,
) [Ru(bipy)s)**
H e ~
©, (W)

Puc. 4. Cxembl peakiuii ¢ aqTKUJICUIUKATaAMH.
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Meramiopraaudeckue KapkacHble CTPYKTypbl (Metal-organic framework, MOF) sBnsroTcs
MEePCIIEKTUBHBIMU MOJITIOKKAMHU JJIs1 KaTaJIu3aTOPOB BBUIY IMMOPHUCTOM CTPYKTYPHI U, KaK CIEACTBHE,
OO0JIBIIION yeNbHON TUTOMIAIN TIOBEPXHOCTH. Takke O0JbII0i HHTEPEC MPEACTABISIET HCCISI0BAHNE
BbIMBIBaHHUs KaTanuszaropa ¢ nosepxnoctu MOF.

B nannoit pabore MOF Obutn monydeHsl MyTeM THAPOTEPMalbHOro cuHTe3a. [1o n3BecTHhIM
Mmetonukam Obutu cuHTe3upoBanbl Cus(btc), (HKUST-1), Ni(bdc)(ted)os, Cu(bdc)(ted)os, a Takxe
ObuTa paspaborana meronauka cuHTe3a Niz(btc),. B pa3paboraHHON METOAMKE CHHTE3 HUKEICBOTO
MOF npoucxonut B 3akpbIThiM cocye npu 80°C. [Ipu 3Tom He TpedyeTcs Kakoe-1100 CrelnagbHO
000pyaI0OBaHueE, YTO ABISETCS MPEUMYIIECTBOM B CPABHEHUU C IPYTUMHU MOMYIIPHBIMUA METOTUKAMHU.
Tak>ke ObLTO BBIICHEHO, YTO U30BITOK JIMHKEpa, TO ecTh Hibtc, MO3BOMISET CYLIECTBEHHO YBEIUYHUTh
BBIXO/I.

Karanuszaropsl OblIM mpurotoBiieHbl myTeM HaHeceHus Ha MOF HanowacTuil mamianus,
nony4yaeMblx u3 Pdadbas. s mpoBepku 3¢ (eKTUBHOCTH KaTaau3aTopa UCIOJIb30BaJIach peaklus
Cysyku-Musypsl.

B kauectBe cyOcTparoB ObUIM HCIOJB30BaHbl KaK aKTHUBHUPOBAHHBIE apuiTrajJoreHuabl (II-
MOJHUTPOOEH301 M N-OpOHUTPOOEH30J1), TaK U JAE€3aKTUBUPOBAHHBIE (M-OpOMaHHU30J1), a TaKXKe
HomaHTUNUpUH. Peakius npoBoAwiack NpU UHTEHCUBHOM MEpEMEIINBAHUM B TEUEHHUE yaca Mpu
50°C. IIpuroToBiIeHHbIE KaTaIN3aTOPbI TOKA3aIl BHICOKUE KOHBEPCUM B MATKUX YCIOBHSIX.

Ta6numa 1. Kousepcuu, nomyuennslie B peakiuy Cy3yku-Mustypbl B IPUCYTCTBUHU MaJlIaJUEBBIX

KaTaJM3aTopOB HAHECEHHBIX Ha cuHTe3upoBaHHble MOF b1

Cy6ctpar (xouBepcus % / Berxon %)
MOF 1-non-4- 1-6pom-4- [Tapa- .
HNopantunupun
HUTPOOEH30T HUTPOOEH307 OpoMaHU3071
Cus(btc)2 100% / 69,6% 64,3% /49,6% 47,1% /30,5% 91,9% / 43,8%
Ni(bdc)(ted)o.s 99,6% / 53,6% 66,5% / 48,1% 58,1% /30,1% 98,3% / 34,3%
Cu(bdc)(ted)o.s 100% / 66,4% 86,2% / 74,1% 55,3%/37,3% 99,8% / 45,8%
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HoBble moaxoabl Kk nperodpadoTke Macc-ClieKTPOMETPHYECKHX JAHHBIX ¢
HCI0JIb30BAHHEM JIEM30TONMHPOBAHUA M ABTOMATHYECKOH KAJINOPOBKHU

A.C. Cuabgsepcros'2, JI.A. Boiiko!, K.C. Kosnos!2, B.B. HWibiomenkosa!, I0.B. Bypbikunal,
B.I1. Ananukos'?

IHHcmumym opeanuyeckou xumuu um. H./]. 3enunckoeo PAH, 119334, Mocksa,
Jlenunckuii np-m, 47
’Mocxkosckuii 2ocyoapcmeennbwiii ynusepcumem umeny M.B. Jlomonocosa, xumusueckuil
gaxynemem, 119334, Mockea, Jlenunckue copwi 0.1, c.3

E-mail: art.silver.artem@gmail.com

Macc-CrneKTpoMeTpusl TPEJCTaBIsSeT U3 ce0sS HEOThEMIIEMYIO YacTh XMMHUYECKOH HayKH.
MeToa B pasNUYHBIX BapHUallMAX HCIOIb3YyeTCsl B OONBIIMHCTBE HCCIEAOBaTENbCKUX pabor. OH
MO3BOJISIET HAKATUIMBATh OOJIbIINE 00BEMBI IAHHBIX, B CUJTY YeT0 BCTAET BOMPOC XOTsI Obl YACTUYHOU
aBTOMATHU3AIMU UX 00pabOTKH.

B s10ii pabote MBI pazpadoTanu M YaCTUYHO PEATM30BAIM IOAXOJbI, KOTOpPbIE O0JEer4aroT
00paboTKy Macc-criekTpoB [1]. O4eBUAHO, 4TO A7 Havajga MpUOOp AOKEH OBITh OTKAIMOPOBaH,
JUIS 4ero MpeiaraeTcs UCIOIb30BaTh Pa3IMYHbIC BAPUAHTHI HACTPOUKH C IPUMEHEHHUEM Pa3INYHbIX
MaTeMaTHUecKux Mojenei. Jlagee B cleKkTpe HEOOXOIUMO BBIACIUTH IMHKH, HpUHAAJIEKAIINe
arperupoOBaHHBIM W30TOMHBIM BapHaHTaM, /IS 4ero Obul pa3paboTaH IOAXOJl, OCHOBAaHHBIM Ha
alropuT™Max Ha rpagax.

[IpeioskeHHBIE METO/IbI TIO3BOJISIIOT ONTUMHM3HPOBATE U YCKOPUTH 00paboTKy MH(pOpMaLUH,
[OJlyyaeMyl0 C TpUOOpPOB, M COOTBETCTBEHHO, TMOBBICUTh 3(PPEKTHUBHOCTD XUMHUYECKHX
HCCIIE0BAHMM.

Pa6ora BeimonHeHa npu puHancoBoit nogaepxke PH® (rpant 21-13-00193).

Cnucok Jaureparypsl
[1] Daniil A. Boiko, Konstantin S. Kozlov, Julia V. Burykina, Valentina V. Ilyushenkova, and Valentine P. Ananikov
Journal of the American Chemical Society. 2022, 144 (32), 14590-14606
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Cunre3 u AHTHaArperaunmonHasi akTHBHOCTD 2-3aMeIlleHHbIX HMHIA30,IJMHOB

P.M. Cyaranosa', I'.3. Kyaemmuna!, H.C. Xycnyraunosa?, 10.I'. Bopucosal, C.A.
MelmuepsikoBa?

TYpumexuii 2ocyoapcmeennviii negpmsanoti mexnuueckuil ynusepcumem, 450064, 2. Yepa,
yi. Kocmonaemos, 1
’Bawxupckuii 2ocyoapcmeennviii meouyunckuil ynusepcumem, 450008, Ypa, yn. Jlenuna, 3

NMua301MHOBOE  KOJBIIO SIBISICTCS. CTPYKTYPHBIM (parMeHTOM psima OHOJIOTHYECKU
AKTUBHBIX MPUPOJIHBIX M CHUHTETUYECKUX BEUIECTB. OTH COCIMHEHUSI MPOSBISIIOT BBICOKYIO
MIPOTUBOTPUOKOBYIO, TPOTHUBOOMYXOJIEBYIO, TUTIOTEH3UBHYIO, AHTUTJIMKEMUUYECKYIO0 aKTHBHOCTD, a
Takke dpGeKTUBHbI 171 eueHus 6onesnu [lapkuHcona u Anblreiimepa.

B HacTos1el paboTe oCyIlIecTBIEH CUHTE3 2-3aMelleHHbIX 4,5-auruapo-1H-umuaasonos Ha
OCHOBE KOHJCHCAIlMM DHAHTOBOH, OEH30MHOH, CaTMIMUIOBOH, (EHOKCHYKCYCHOH, 2.4-
TUXJIOP(HEHOKCUYKCYCHOM M MaJICOMUMApPOBOM KHUCJIOT C JTUICHINAMHUHOM C HCIOJIh30BaHUEM
KataauTHueckoro meroga u MBU. Haiineno, uto B mpuCyTCTBHM KaTHOHOOOMEHHON cMmoibl KY —
2/8 mpu temneparype 130°C B teuenue 12 gyacoB (puc. 1) neneBbie 2-3aMellIeHHbIE UMUIA30JIMHBI
o0pazytotcs ¢ Beixonamu 82-86%. [lpumenenne MBU 11o3BONMIIO COKPATUTH BpeMsl peakiuu 10 15
MuHyT. llociemyromuM  aJKWIMPOBAHMEM  TIOMYYEHHBIX  CyOCTpPaToB  2-XJIOPMETHII-TEM-
JTUXJIOPIUKIIONPONaHOM MK 2-OpoMMeTni-1,3-AMOKCOTaHOM TIONyYeHbl paHee HEeOINHCaHHBIC

3aMCHICHHBIC UMHUAA30JIUHBI, COACPIKAIIUC Kap60— u reTGPOHI/IKHI/I‘leCKI/Iﬁ (I)pal"MeHTLI.

[O>\,Br
O
o N‘\ N/\ro
o) KY-2/8 /\ \lR/ 6~/
/\ -~y _lcagc
R_/<OH+ HN  NH; NYNH DMSQ ﬁ/\ cl
L NN cl

ipr O
Me e}
R = CgHyqs, Ph, 2-(OH)Ph, Ph-O-CH2, 2,4-(diCI)Ph), M I

Puc. 1. Cxema cunre3a 2-3amelieHHbIX 4,5-nuruapo- 1 H-nmMugazonos.

N3ydyenne OMOIIOTMYECKON AaKTUBHOCTH HOBBIX TI€TEPOLMKINYECKUX TPOU3BOAHBIX 4,5-
muruapo-1H-umuga3onoB  mokaszano,  4YTO — CHHTE3UPOBAaHHBIE  COEAMHEHHMs  00JanaroT
aHTHarperalMoOHHON aKTUBHOCTHIO HAa YPOBHE alleTUIICAIMIIMIOBON KUCIIOTHI.

PaboTa BhINOJHEHA B paMKax roCyJapCTBEHHOro 3aaaHusi MunoOpHayku Poccum B cdepe
Hay4YHOU pesTenbHOCTH, HOoMmep mia myomukamuii FEUR — 2022-0007 «Hedrexumuuaeckue

pE€arcHThl, Macjia U MaTCpraIbl J1JI TCINIOOHEPICTUKN)).
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CgBeT-0nocpe1oBaHHAsI AKTUBAIUA KaTaan3aTopoB Ha ocHoBe PA/NHC B
(poTOKATATUTHYECKUX PeAKIUIX

SA.N. Cypxukona, FO.B. bypbikuna, B.Il. AHanukoB

HUnemumym opeanuuecxkou xumuu um. H.J[. 3enunckoeo PAH, 119334, Mockea, Jlenunckuit np-m,
47

E-mail: ysurzh@ioc.ac.ru

['eneparusi CBET-ONMOCPEAOBAHHOTO BO30YKIEHHOTO COCTOSHUS KOMIUIEKCA IEPEXOTHOTO
MeTajula Jajia MOUIHBIH TOJTYOK JJISi PAa3BUTHUS HOBBIX BBICOKOA(P(PEKTHBHBIX CHHTETUYECKHX
METOJIOJIOTUM, KOTOPbIE MOAXBATUIIO XUMUUYecKoe 0011ecTBo [1]. MHTEepecHO, YTO B 3TOM COCTOSIHUU
KOMIUIEKC CKJIOHEH K OJHOAJIEKTPOHHOMY TpaHchepy, 4YTO MPUBOJUT K MOIYUYEHHUIO BBICOKO
PEaKIIMOHHOCIIOCOOHBIX PAAMKAIBHBIX YACTHUI] B MATKUX YCIOBUSX [2]. DTO B CBOIO 0Uepeb BEAET K
BO3MO)XHOCTH COYETAHHUS HETPUBUAIBHBIX XMMMUYECKHUX MapTHEPOB, a TAKXKE CYIECTBEHHOMY
CHIDKEHHUIO TEMIIEPATypPhl PEaKIIUU.

B nannoii pabote npoBenen cunte3 HoBbIX KomIuiekcoB PA/NHC (puc. 1). Ix o6benunenue ¢
(OTOAKTHBHON MOJIEKYJIOW MO3BOJIIO 3HAYUTEIBHO YIYYIINTh KaTAIMTHUYECKUE CBOicTBa. B
MOATBEP)K/IEHUE O3TOMY IOJYYEHHbIE KOMIUIEKCHl HAlUIM I[pUMEHEHHE B  (OTOPENOKC
KaTaJu3upyeMbIX npeBpanieHusX. [IpeiokeHHblil ToX0 ] YHUBEPCAIIEH U NT03BOJISIET BAPbUPOBATH
MHOYKECTBO MapaMeTPOB Ul HACTPOWKH KaTaJUTUYECKOM aKTUBHOCTH: CTPYKTYpY (pOTOAKTUBHOMN
MoJieKyJIbl, TUI ee cBa3biBaHus ¢ NHC (iuHKep), cTepudeckyro 3arpykeHHocTh auranja npu NHC,

YXOIAIIMI JIUTAH] ITPH METAILIE.

Variable steric NHC +

ligand
o
\ N _\N\)L
o'y
CI—PId—CI
Variable N

leaving — |
ligand NS

Variable linkager
Puc. 1. Obmas cxema noiyuyeHHbIX GoToaKTUBHBIX KomiuiekcoB M/NHC.
[Tonyuennbie kommiekcsl PA/NHC nponeMoHCTpupoBaiy CBOIO aKTUBHOCTD B PsI/ie peaKuii:
OKHUCIINTENbHOE aMuaupoBaHue, C-S coueraHue, ruaporuoiupoBaHue. biarojgaps akTuBanuu
KaTaJn3aTropa CBETOM 3TH PEAKIMU yJAIOCh MPOBECTH MPU KOMHATHOW Temmeparype. [lonpobHoe
M3y4YEHNE MEXaHU3MOB PEAKIIM SBISETCS LEIbI0 JaTbHEHIINX UCCIEIOBaHUM.
PaGora BeinmonHeHa npu GpuHaHcoBoil noaaepxkke rpanta PH® (HII-5199.2022.1.3).

Cnucok Jurepartypsbl
[1] K.P.S. Cheung, S. Sarkar, V. Gevorgyan, Chem. Rev. 2022, 122, 1543-1625.
[2] T. Bach, J.P. Hehn, Angew. Chem. Int. Ed. 2011, 50, 1000—1045.
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MoHoc/10iHbIe CTPYKTYPBI THNIA “SIHYC” IMXaJIbKOT€HHI0B MePeX0aHbIX
META/JIOB KAK KATAJIU3ATOPHI 1JIf MOJy4YeHHSs 3eJIeHOr0 BO0POaa

E.B. Cyxanosa, 3.1. Ilonos

Hncmumym 6uoxumuuecxou gpusuxu um. H.M. Imanysnn Poccuiickotl akademuu nayx, 119334,
Mocksa, yn. Kocvieuna, 0. 4

E-mail: yekaterina.sukhanova@phystech.edu

[losrydeHnEe HKOJIOTMYECKHM YHCTOTO BOJOPOAHOIO TOILIMBA C MCIIOJIB30BAHMEM pPEaKLUU
(OTOKATATUTUYECKOTO PACIIETIICHHSI BOJIbI B HACTOSIIEE BPEMS pacCMaTPUBAETCS B KAUECTBE OJJHOM
U3 BO3MOXHBIX QJIbTEPHATUB JIOOBIYM MCKOINAEMBIX BUJOB ToIuMBa. [lodynpoBOAHUKOBBIE
CTPYKTYpBbI, IIOIJIOIIAIOLINE COTHEYHBIH CBET B BUAMMOM U YJIbTPaHOIETOBOM JMana3oHax JIMH
BOJIH U MHULUHMPYIOUIME IPOLECC pacCUICIUICHUS BOJbI, PAaCCMATPUBAIOTCA KaK KaTaln3aTOpPbI
JAHHOIO IIpoLecca.

Cpenu uccnenoBaresneil Bcerja OCTpo CTOsUIA 3ajadya [MOMCKa HAWIy4llero KaTajiu3aropa, He
UCKJIIOUEHUEM CTaja M peakuus PacLUEIUICHHs BOABI, MOCKOJIbKY TPaAULIMOHHBIE MaTepuaibl Ha
OCHOBE JMOKCHJA THUTaHA HE CIOCOOHBI MOIJIOLATh B BUAMMOM JHala3oHe CBETa, COJAEp)KalleM
OKOJIO TIOJOBHMHBI MOILIHOCTH MaJalOIIEro COJIHEYHOI'O H3JIy4YeHHUs, U B OOJBIIMHCTBE CBOEM
XapaKTepU3yIOTCS HU3KOM KBaHTOBOH 3((EeKTUBHOCTHIO. J[JIs1 peleHusl mocTaBIeHHON MpoOIeMbl
0COOEHHO MEePCIEeKTUBHBIMU MPECTABISETCS HCIOJIb30BaHUE HAHOMATEpHANIOB M3-3a OOJIbIION
IUTOIIAH ITOBEPXHOCTH, @ TAKXKE MaJIbIM Iy TSAM MUTpaluu (POTOreHeprpOBaHHBIX HOCUTENEH 3apsia.
B gactHOCTH, MHTEpEC MPEACTABIAIOT ABYMEPHBIE HAHOCTPYKTYPBI JUXAIBKOT€HHUIOB IEPEXOIHBIX
METAJIJIOB.

B paGore ¢ ncnonap3oBaHneM KBAaHTOMEXaHMUYECKUX PACYETOB B paMKax TEOpUH (PyHKIMOHAA
anekTpoHHOH moTHocTH (DFT) [1,2] 66u10 IpOBEI€HO TEOPETHUECKOE HCCIIeI0BAaHNE BOZMOKHOCTH
IIPUMEHEHHUs] CTPYKTYP Ha OCHOBE JUXAJIBKOT€HUI0B IIEPEXOJAHBIX METAIIJIOB, B YACTHOCTH CTPYKTY]P
Tuna “flHyc” uis NpuMEHEeHUs B peakliiy (GOTOMHIyIIMPOBAHHOTIO pacuieryieHus Boasl. Ha ocHoBe
MIPOBEJICHHOTO aHalK3a 3JEKTPOHHBIX M ONTHYECKHX CBOMCTB OBLI MPEUIOKEH Psii CTaOMIBbHBIX
CTPYKTYD, ABISIOIIMXCS HAnOOoJIee MepCcreKTUBHBIMU KaHIU1aTaMH1 JUIs IPOU3BO/ICTBA BOAOPOAA KaK
B HEUTPAJIbHOM, TaK U B KUCIION Cpelax.

Uccnenoanue BeImosHeHO ipu puHaHCOBOM moaaep:kke PH® (rpant 21-73-20183).

Crnmcok Jureparypbl
[1] P. Hohenberg, W. Kohn, Physical Review. 1964. 136, Ne 3B. P. B864-B871
[2] W. Kohn, L.J. Sham, Phys. Rev. 1965. 140, Ne 4A. P. A1133-A1138.
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Cunres u onucanue PA/NHCr koMILIEKCOB

W.P. Tapa6pun'?, P.O. Ilanbkos!, J1.0. Ilpumal, B.I1. Anannkos'

T Unemumym opeanuueckoti xumuu umenu H.J[. 3enunckoeo PAH, 119334
Mocxkea, Jlenunckuti npocn., 47, cmp. 1
’Mockosckuii 2ocyoapcmeennbiii yuugepcumem umenu M.B. Jlomonocosa, xumuueckuil
Gaxynemem, 119334, Mocksa, Jlenunckue copul 0.1, c.3

E-mail: tarabarik04@gmail.com

Pd/NHC xommuiekcsl (NHC — N-reTepounkinueckuii kapOeH) HaXOAT MIUPOKOE TPUMEHEHHE
KaK KaTalu3aTopbl pa3iMYHBIX OpPraHMYECKUX PpeaKkUMd U [0 CHUX TMOp SBJISIOTCS OY€Hb
IIEPCIIEKTUBHBIMUA COEJUHEHUSIMH, B CBSI3M C YEM YYEHBIE 110 BCEMY MHUPY AKTHBHO 3aHUMAIOTCS
IIOUCKOM U ucciieioBanreM HOBbIX Mogudukanuii NHC nurannos. Tak, HanpuMep, MOKa3aHo, 4TO
BBeJleHue aromoB ¢ropa B crpykrypy NHC nuranna MoXeT HPUBOIUTH K YBEIMUYEHHUIO
Katanutuaeckoil aktuBHOocTH M/NHC, 0HAKO 5TH COEITUHEHHUS 0 CUX MOP Majo MCCIECI0BAHbI U
M3BECTHO JIMIIb HEOOIBIIOE KOJUYECTBO IPUMEPOB TAKMX KOMILJIEKCOB [1, 2].

JlaHHOE HCCeIOBaHUE IIOCBSILEHO CHUHTE3y M OIMCAaHHWI0 HOBBIX (hTOpCOAepKaLINX
koMmruiekcoB PA/NHC, a Takke W3y4eHHIO UX TIOTEHIIMAIBHOTO MMPUMEHEHHSI B KaTaimse. B padore
onucanbl 3pPEeKTUBHBIE CHHTETHYECKHE METO bl MOTyUYeHHs paga propupoBaHHbix NHC nurannos

" OpCACTABJICHA UX IIOJIHAA XapaKTEepUu3alus.

Arm s A
(CHO),, CH2O /N, PdCl, K,CO3 |
Ar—NH = AN N%,, Cl-Pd-Cl
HCI, Toluene Cr Pyridine N
-
|
45-76% X
Ar-NH, F F F 53-81%
oot o
1 13 19
E . & H, 13C, F NMR
F & ESI-MS
NH2 F NH2 NH2 o X-Ray
F F F

Puc. 1. Cxema cunteza PA/NHC komriekcos.
Pabota Bemmonnena npu noaaepxkke rpanta PH® (HI-5199.2022.1.3).

Cnucok Jaurepartypsl

[1] Jamil M. S. S., Alkaabi S., Brisdon A. K., Dalton Trans. 2019, 48, 9317-9327.

[2] Prima D. O., Pankov R. O., Kostyukovich A. Y., Minyaev M. E., Burykina J. V., Ananikov V. P., Dalton Trans.
2022, 51, 9843-9856.
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FeTeporeHHblﬁ KaTaJu3 HA MECIHBIX MIOKPBITUAX B CTAIIHOHAPHBIX U
MPOTOYHBIX YCJI0BUAX

A.E. Tpodumos, JI.B. Pomamos, B.Il. AHannkos

HUnemumym opeanuuecxkou xumuu um. H.J[. 3enunckoeo PAH, 119334, Mockea, Jlenunckuit np-m,
47
Mockosckuii ecocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa, xumuueckuii ¢haxyivmem,
119334, Mocksa, Jlenunckue eopwt 0.1, ¢.3

E-mail: aleksandr.trofimov@chemistry.msu.ru

B rereporeHHoM KkaTanu3e BaXKHOM 3a/1aueil sBIsETCA 10100 MOI0XKKH JUIsl KaTanu3aTopa. B
Ka4yecTBe IOJJI0KKH OOBIYHO BBICTYNAET KAaKOM-TO MHEPTHBIN NOPUCTHIA MaTepHall, Kak, HalpuMep,
rpaduT, OKCHIbI PA3JINYHBIX METAJUIOB, HEOpraHuueckue coiu. OAHAKO 3TU MOJUI0KKHU SBISIOTCS
XpYIIKUMH M HE MOTYyT BBICTyIaTb B pOJM KOHCTPYKIMOHHBIX MartepuanoB. Kpome Toro,
MEXAHUYECKUH M3HOC HOCHUTEIS MOXET IPHUBOJUTh K YBEIMYEHUIO THUIPOAUHAMHYECKOTO
COIIPOTHBIICHUS B Cllydae MPOTOYHBIX peakTopoB. HecMOTps Ha TO, YTO MeTasuIbl 00J1a71at0T BBICOKOM
MEXaHUYECKOW MPOYHOCTHIO, a TakKe MOTyT oOecrieuyuBaTh I(P(EKTUBHBIA TEII000MEH, OHHU
IIPAKTHUYECKU HE UCIIOJIB3YIOTCS KaK MaTEPUAIbl ITIOUIOKKH JIUI KaTalIu3aToOpOB.

B nanHoil paboTe paccMaTpuUBaIMCh METOJ/IbI HAHECEHUSI KaTATUTHUECKH aKTHUBHOM Meau Ha
IIOBEPXHOCTD JIEKTPOXUMHUYECKU OCaXKICHHOI'O HUKEIA. JI1s OLEHKHU KaTaJIuTUYECKON aKTUBHOCTH
MOJIyYEHHBIX MEJHBIX MOKPBITHI ObUI MPOBEAECH IMOUCK peakUuid, MPOTEKAIOUIUX C BBICOKUMU
BBIXOJJAMM U  CEJIEKTUBHOCTSIMH TpU  YCIOBUAX, COBMECTUMBIMU ¢  3D-nedatHbiMu
METAJUIN3UPOBAHHBIMU MPOTOYHBIMU PEAKTOPaMM, TEXHOJIOTHSI M3TOTOBJIEHUS KOTOPBIX ObljIa paHee
pa3paboraHa B Hamiel saboparopuu [1]. TecroBble 3KCIIEpUMEHTHI MOKa3ajld, YTO HA METHBIX
MOKPBITUSAX, TOJYYEHHBIX OCAKIACHHUEM U3 TapTPaTHOrO pacTBopa (hopManbIeruiioM, Ipu MATKHX
YCIIOBUSX TPOTEKAIOT pEaKIUsi BOCCTAHOBJIEHMS OJEPUHOB TUAPASHUHTUAPATOM U PEAKIMS
OKHUCJIUTEIBHOTO COYETaHUSI TEPMUHAIbHBIX aJKUHOB (puc. 1,2). B panpHelilnem miuaHupyeTcs
ONTUMU3ALMS YCIOBUU OCAXKICHHUS MEAU M IPOBEICHUs KATAIUTUYECKUX DPEAKLUN, a TaKKe
HCIIOJIb30BAaHUE PEAKTOPOB C KATAJIUTUYECKU aKTUBHOM MEIBIO B IOCIEAOBATEIBHO COCAUHEHHBIX

IMPOTOYHBIX CUCTEMAX.

H
H - ___ Cu, TMEDA, O, - -
= Cu, NyHy.H50, O, N 4 — N/ — = N\
CHCls, 50 °C o
EtOH, NH5H,0, 60 °C >85%

>80%

Puc. 1. Peakuust BoccTraHoBieHUs 01e(hUHOB Puc. 2. Peakiusa OKUCIUTENLHOTO CABANBAHUS
TUAPA3UHTHAPATOM. TePMUHAJIBHBIX aJIKHHOB.

Cnucok Jureparypbl
[1] F. Kucherov, L. Romashov, V. Ananikov, J. Chem. Eng. 2022, 430, 132670.
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HccnenoBanue aKTHBHOCTH MHTHOMTOPOB TYOYJIMHA HA OCHOBE
CPABHHMTEJIbHOI0 AHAJIN3a KPUCTAIIOTPaPuIecKUX CTPYKTYP

E.N. Ty:xxapos, M.E. Munses, B.B. Cemenon

HUncmumym opeanuuecxou xumuu um. H.J[. 3enuncxkoeo PAH, 119334, Mockea, Jlenunckuii np-m,
47

E-mail: tuzharov@ioc.ac.ru

CeronHsi cymecTByeT 0O0JbIIOE KOJUYECTBO IMPOTHUBOOIYXOJIEBBIX MPENapaToB, K KOTOPHIM
OTHOCSITCSI HHTHOUTOPHI TyOymHa [1]. MexaHu3m uxX NeHCTBHUS OCHOBAaH Ha JIeCTaOMIM3UPYIOMEM
nefcTBUM  Tipoliecca  (OPMHUPOBAHHMS MHKPOTPYOOYEK, UYTO B JaJbHEHIIEM MPENATCTBYET
MUTOTHYECKOMY JIEJICHHUIO OHKOJIOTHUECKUX KJIeToK. Ha mpumepe kiacca 0kca3oioB(M300KCa30J10B,
ObL1a MccieIoBaHa 3aBUCUMOCTh aKTUBHOCTH OT CTPYKTYPBI UCCIIEIyeMbIX COSTMHEHU.

CpaBHeHue IIPOBOAMIIOCH c HCIIOIb30BaHUEM F€OMETPUUYECKHUX JTAHHBIX
KpUCTALIOTPaQUIESCKUX CTPYKTYP, MOCKOIbKY MeTos1 PCA T03BOJISIET HEMOCPEJACTBEHHO TOTYYUTh
nH(OPMALIUIO O CTPYKTYype COeIUHEHHUs. bbulM paccCMOTpPEeHBl OpUEHTAIMS MOJIEKYJ B KpUCTAILIE,
paccuuTaHa TMOBEPXHOCTH Xwupuidenbga, a TakkKe I[MOBEPXHOCTHBIE SIEKTPOCTATUUYECKHE
noTeHmansl. Ha ocHOBE STHUX JaHHBIX, @ TAaKXKe JIMTEPATYpHOTO CPABHEHHS OBLIM TOJYYEHBI
KOPPEJAIIMOHHBIE 3aBUCUMOCTH, HA OCHOBE KOTOPBIX B JalbHEUIIIEM MOXXHO OYJEeT BBICTPAWUBATH
3¢ (PEeKTUBHYIO CTpaTeTUIO CHHTE3a JAaHHBIX BEIIECTB, a TakXKe IMOJYy4uTh Oojee TIIyOoKoe

IMIOHUMAaHHUEC MEXaHNU3Ma IpouecCa HAIIPABIICHHOT'O JIEHCTBHUS HA OHKOJIOTHYECKHUE KIETKH.
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Puc.1. CpaBHuTenbHAS TaOIUIIA B3AMMOICHCTBHI B KPUCTAIIE Y UCCIIETYEMBIX COSIMHEHUH.

Cnucok Jureparypbl
[1] Chernysheva N.B., Maksimenko A.S., Andreyanov F.A., Kislyi V.P., Strelenko Y.A., Khrustalev V.N.,
Semenova M.N., Semenov V.V. Eur. J. Med. Chem. 2018, 146, 511-518.
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HoBble QyHKIUOHAJTUZUPOBAHHBIE JEHAPUMEPbI FAJJIOBOM KUCJIOTHI €
(Tna)kanukc|4]apeHoBbIM SIAPOM

A.M. ®atbixoBa', B.A. Bypuios!, C.E. CosioBbesal?, U.C. Autunun'?

'Kasanckuii (ITpusonicckuii) gpedepansvuulil ynusepcumen,
xumuyeckuit uncmumym um. A.M. Bymaeposa, 420008 Kazans, Jlobauesckoeo, 29/1
’Unemumym opeanuueckoii u gpusuyeckoii xumuu um. A.E. Apbyzoea ®UI] Kazanckuii
Hayunwii yeump PAH, 420088 Kazans, Akademuxa Apdy3zosa, 8

E-mail: aigulfatykhova@gmail.com

B HacTosiee BpeMs JeHAPUMEPHI aKTUBHO HCCIEAYIOTCS Onaroaapsi MEepCHeKTUBHOCTH UX
UCIOJIb30BaHUSl B CaMbIX pa3IMYHBIX oOnactax. Tak, Haauuue peryJspHOW pa3BETBICHHON
CTPYKTYPBI MO3BOJISICT MPUMEHSATh WX JUIS CTAOMIN3AlUN METAJUIMYECKIX HaHOYACTHUILl, KOTOPBIC B
CBOIO OY€pelb MOTYT UCIIOJIb30BAaThCS B KAUECTBE KAaTAIU3aTOPOB XUMUUECKUX PEAKIIUM.

B nmannoit pabote mpelcTaBieHa CHHTETUYECKAsh CTPATETUsl MOJYYEHHs] HOBOTO JIEHIPOHA
nepBoro nokosieHus (1) ¢ a3unHoi (PoKanbHON TOYKON M TETPAdITHUIICHTIMKOJIEBBIM JIMHKEPOM Ha
OCHOBE TaJIJIOBOM KHCJIOTHI 3a 8 crajguil. JlaHHBIM NEHAPOH ObLI BOBJIEYEH B pEaKLUU a3U]l-
QIKUHOBOTO IHMKJIOMPUCOSAMHEHUS C MaKpOIHUKIaMu (2-4) ¢ TMOJXy4eHHEM CHMMETPUYHOTO
JeHapuMepa ¢ (THa)KaJTUKCapeHOBBIM sipoM (7), a Takke TMOPUIHBIX JAEHAPUMEPOB, COAEpIKaIINe
ruOkouenHeie ¢pparmMeHTsl (5), (6) (puc. 1). CTpyKTypbl BceX CO€AMHEHUN ObUIM MOIATBEPKICHBI
KOMIIJIEKCOM COBPEMEHHBIX (pusnKko-xumudeckux merogos (IMP ('H u 3C-{'H}), UK, macc-
CHEKTpOMeTpHUst BbICOKOTO paspemienus UOP). Jlanaple Makpouukisl (5-7) B AanpHEHIIEeM HUMEIOT

NEPCHCKTUBBI B CO3JAaHUHU CHUCTCMbl HAHOYACTUL U3 IAJUIaJUCBBIX COJ'ICI\/'I, BBICTYIIAIOMIUEC KaK

KaTajausarop.
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Puc. 1 Ilonydenue nenapumepos (5-7)

Pa6ota BemonHena npu GpunancoBoit noanepxke PH® (rpant 22-13-00304).
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HoBblii Kjiace KaTaau3aTopos ruapupoBanust CO; B BuICHINE YIJI€BOIOPOAbI
E.C. ®eiirun', O.J1. Enncees?

pry Hepmu u eaza um. U.M. I'yoxuna, 119334 Mocksa, Jlenunckuii np., 65
2Unemumym opeanuuecxoii xumuu um. H JI. 3enunckoeo PAH, 119334 Mockea, Jlenunckuii np., 47

E-mail: feygin.jeka@yandex.ru

[Ipobnema ytunuzanuu anTpornoreHHoro CO> B MOCHIEIHUE OBl NMPUBIIEKACT MPHUCTAIBHOE
BHUMaHue wuccienoBareneil. Cpeau NEpCHEKTUBHBIX MYTEH €€ pelieHuss — TUJIPUPOBAHHUE B
TOIUIMBHBIE (pakiuu yriaeBoaopoaos [1-3]. Karanuzarop nomken coderaTs B ce6e KOMIIOHEHTHI,
aKTUBHBIC B pEaKIMU BOASHOTO Tra3a u B ruapupoBanuu CO B BHICIINE YTIEBOJOPOIbI:

CO2+ Hz; » CO + H,O
nCO + 2nH; -» -(CHz)s- + nH2O,n>2

BonbIIMHCTBO MPEIIOKEHHBIX CUCTEM BKIIIOYAIOT KEJIe30, aKTUBHOE B 00€MX PEAKIUAX, U
pa3HoOOpa3HbIe MPOMOTOPBL. MBI OOHAPYXWJIH, YTO BBICOKOW CEIIEKTHBHOCTHIO II0 BBICIIHM
yraesogopoaaMm B rupupoBanu CO2 o0nagaroT nHTepMeTaunbl coctaa 45-65Co/10-50Cu/5La.
Panee 7TOT KITace KaTaIM3aTOPOB OBLT IPEUIOKECH HAMH JIJIS TPOBeieHus cuHTe3a Oumepa—Tpormiia
[4]. KonuBepcust CO2 ¥ BBIXOJ BBICHIMX YTJIE€BOJOPOAOB 3aBUCAT OT KOJMWYECTBEHHOI'O COCTaBa
karanu3aropa (puc. 1). Ilpu stom CO B mpoAyKTOBOM ra3e MpakTHUECKU OTCYTCTBYET, UTO BBHITOAHO

OTJINYACT HAlllKM KaTaJIN3aTOPbI OT paHCC N3BCCTHBIX.

40 1
2 KoHeepcus CO2
% CeneKkTMBHOCTL no C2+
30 ~
R 20 A
10 -
0 i

10 30
CopepxaHne Cu, macc%

Puc. 1. Bousaue conepxanus Cu Ha katanmtudeckue nmokasarenu. Ycinosus: T 200°C, P 10 atm,
H»:CO2 =3, pacxoaraza2 149 ' Iear ..

Cnucok aureparypsl

[1] M. Aresta, A. Dibenedetto, A. Angelini, Chem. Rev. 2014, 114, 1709.

[2] N. Boreriboon, X. Jiang, C. Song, P. Prasassarakich, J. CO, Util. 2018, 25, 330.

[3]1S. De, A. Dokania, A. Ramirez, J. Gascon, ACS Catal. 2020, 10, 14147.

[4] V.N. Borshch, E.V. Pugacheva, S.Ya. Zhuk, D. E. Andreev, V. N. Sanin, V. I. Yukhvid, Dokl. Phys. Chem. 2008,
419,717.
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ITouck GakTepuii HA CHUMKAX ¢ MUKPOCKOIA ¢ MCNOJIb30BAHHEM HEMPOHHBIX
cerei

A.A. Xoanuesa!, M.C. Kamanun'!, JI.A. Boiiko?, K.C. Ko3nos2, B.Il. Ananukos?

IPrBEOY BO Tynvckuii 2ocyoapcmeennuiil yrusepcumenmn, Jlabopamopus KOSHUMUSHbIX
mexHono2utl u cumynayuornvix cucmem, 300012, e. Tyaa, np. Jlenuna, 0.92
2Pedepanvroe 2ocydapcmeennoe 6r00dcemnoe yupesicoenue Hayku Mncmumym opeanuueckol

xumuu um. H. J[. 3enunckozo Poccutickou akademuu nayk, Jlenunckuu npocnekm, 47, 2. Mockea,
119334, Poccus

E-mail: ltcatyl@gmail.com

B Hacrosimiee BpeMsi HEHMPOHHBIE CETH — CaMblid TIOMYJISIPHBIA U 3(pPEKTUBHBIA HHCTPYMEHT,
MO3BOJISIOIIMN peIIaTh CIOXHbIE, HETPUBUAIbHBIE 33Ja4yd, KOTOPbIE HE IOJA CHIIy OOBIYHBIM
nporpamMmaM. OcCOOEHHO XOpOLIO OHM IOKa3blBalOT ce0s B COYETAHUU C TEXHOJOTMAMU
KOMIIBIOTEPHOTO 3pEHUS, HAIIPUMED, II03BOJIAIOT ONPEIEIIATh 00BEKThI Ha H300paKEHUX.

Jnst oOyueHHs] HEWPOHHBIX ceTell TpeOyroTcs Oosblre HAaOOpHl JaHHBIX. 3a4acTyro, Ha
HayalbHbIX JTalax HCCIEIO0BaHUSA TaKOBblE OTCYTCTBYIOT, TaK KaK HX IIOJIy4EHUE SBISETCS
JOPOTOCTOSIIUM WM OHO TpeOyeT 6osblnXx 00bEMOB py4yHOro Tpyaa. B TakoMm ciydae mpuberaror
K UCITOJIb30BAHUIO CHHTETUYECKUX JaHHbBIX, TO €CTh CO3aHHbBIX UCKYCCTBEHHO. [l JaHHOM 3a1aun
OTJIMYHO TIOAXOMST T€HEePaTHBHO-COCTsA3aTeNbHbIe HelpoHHbIe ceTH (GAN), KOTOpbhIE COCTOST U3
JBYX dYacTeil: reHeparopa M AMCKpUMHHaTopa. Bo BpeMs oOy4deHHsS OHU COpPEBHYIOTCS JPYT C
Apyrom, Oiarojapsi 4eMy CreHepUpOBaHHbBIE JaHHbIE CTAHOBSTCS BCE OOJIbINE MTOX0XKH HA PEalIbHBIE.

Emé oana reHepaTuBHass MOJENb, IIO3BOJISIONIAS TOJIy4YaTb HOBBIE HCKYCCTBEHHbIE
n300paxeHuss — BapuauroHHble aBTo’HKOAEphl (VAE). OHa cocTouT M3 IBYX HEWPOHHBIX CETEH:
SHKOJIEpa U JieKoJiepa. DHKO/AEp MEePEeBOJUT MCXOAHOE M300paK€HHE B CKPBITOE MPOCTPAHCTBO,
pacripesielieHue KOTOpOro OJIM3KO K HOPMaJbHOMY, M Jajiee JEKOAep I'eHepHUpyeT Ha €ro OCHOBE
HOBoe wm300pakeHne. O0e HeWpoHHBIE CeTH O0O0ydYarTCsi BMECTEe, YTOOBI B KOHEYHOM CU&Te
MoJly4aeMble JaHHbIE OBUIM KaK MOKHO 0oJiee peaTuCTUUHBIMH.

B nannoit pabore ObUIM MPUMEHEHBI 03BYYEHHBIE BBIIIE aJITOPUTMBI IITyOOKOro oOydeHus, B
pe3yJbTaTe Yero UTOroBas MOJENb CMOXKET ONpeNeNsATh OaKTepUM Ha CHUMKAaxX ¢ MHMKpPOCKOIA ¢

MMOBBIIIEHHON TOYHOCTBIO.
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HccaenoBanue npeppaiieHuil GpoTOKATAIUTHYECKUX CUCTEM
A.A. Yagun'?, H.C. lllaanakos?, A.JI. Kooenes'?, B.Il. AHanuKOB?

"Mocxkoeckuii I'ocyoapcmeennuiii Yuusepcumem um. M. B. Jlomonocosa, Xumuueckuii @axyromem,
119334, Mockea, ya. Jlenunckue 2opwi, 1, cmp.3
ZHHcmumym Opeanuyeckou Xumuu um. H. /{. 3enuncroeo, 119334, Mocksa,
Jlenunckuii npocnexm, 47 cmp. 1

E-mail: artem.chadin@chemistry.ru

q)OTOpe,Z[OKC KaTAJIUTUYCCKHUEC PCAKIIUU 10/ HGIZCTBI/IGM BUIUMOI'O CBCTA B IMOCJIICAHCC BPCM
cTajin KpaﬁHe IIOJIC3HBIMU, y,I[O6HI>IMI/I, CCJICKTUBHBIMU M INHPOKO NPUMCHACMBIMHU MCTOAAMU B
OpraHn4Y€CKOM CHHTE3C. HCCMOTpH Ha 3TO, MHOIOC BCcE GH_Ié ocTaércs HCU3YYCHHBIM, 4 UMCHHO
npupoaa UCTUHHOI'O KaTallu3aTopa HJIM KaTaJIn3aTOPOB B HO,Z[O6HLIX peaKknusx, €ro CTpykrypa,

QJICKTPOXUMHNYCCKHE CBOMCTBA U nyTn O6p8.30BaHI/I$I.

Ph_,  .Ph Ph.  .Ph
Ph\N,Ph N N
R CN hv NC CN hy NC CN
- —
] Ph. _Ph _HF Ph. O
F’h\[‘\J N’Ph [R]-precursor N N N N-Ph
Ph F  Ph PhF  Ph Ph
3DPAFIPN O

N3BecTHO, uTO HCCIeayeMble HAMU BEIIECTBA, MPOSBISIONINE (DOTOKATATUTHIECKHE CBOICTRA,
MPETEPIICBAIOT TPEBPAIICHUS] C HAYaJIOM TPOBEJICHUS PEAKIMH, HEKOTOPbIE MPOIYKTHI STUX
npeBpalieHnii 06IaaaroT (POTOXUMUYECKOW aKTUBHOCTHIO, IMIPU STOM K KOHILY PEaKIMU MOJEKYI
ucxoaHoro ¢oTokaranu3aTopa B PEaKIMOHHOW cMmecH He HaOmonaercs. V3ydeHwe HaHHOTO
(eHOMeHa TIO3BOJIUT OMPEACIUTh W CHHTE3MPOBATH HOBOE CEMEUCTBO (POTOKATAIM3ATOPOB,
oOnagaronux OOJbIIeH CEEKTUBHOCTHIO U YCTOMYMBOCTHIO K YCTIOBUSM (POTOXUMUYECKUX PEAKITHIA.

Cnmcok aureparypsl
[1] Nathan A. Romero and David A. Nicewicz. Chem. Rev. 2016, 17, 10075-10166.
[2] Elisabeth Speckmeier, Tillmann G. Fischer, and Kirsten Zeitler. J. Am. Chem. Soc. 2018, 45, 15353-15365.
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Penoxkc-akTUBHBIE MOJMMeEPHI HA OCHOBE KPeMHHMIIOPraHMYeCKUX MATPHI U
(eHA3ZUHOBBIX MEIMATOPOB KAK OCHOBA TMOPUIHBIX HAHOKOMIIO3UTHBIX
MaTepuasioB

K. /. Yaiika, JI.C. Ky3nenona, B.A. ApJsinos
Tyal'V, 300012, Tyna, yr. @puopuxa dueenvca, 0. 157

E-mail: krictina578@gmail.com

Penokc-akTHBHBIE MOJMMEPHI SBISIIOTCA NEPCHEKTHBHBIM MAaTEPUAIIOM Ui MOIM(PHUKAINN
MOBEPXHOCTH DJIEKTPO/Ia U TTO3BOJISAIOT CO3/aBaTh HA CBOEH OCHOBE Oe3peareHTHbIe OMoceHCOpHhI. Mx
MIPOBOJIAIINE CBOMCTBA MECHTUYHBI CBOMCTBAM MOHOMEPHBIX MOJIEKYJI MEIUATOPA, IPU 3TOM, OHU
JIMIIEHbI HEJOCTaTKa PacCTBOPEHHBIX MEIUATOPOB, CBA3aHHBIX C MCTOLIEHUEM 3JIEKTPOAKTHBHOIO
CJ10s1, 00YCTIOBIIGHHOTO BBIMBIBaHHEM [ 1,2].

B nanHoil paboTe uccnegoBaHO MPUMEHEHUE PEJOKC-aKTHUBHBIX IOJUMEPOB HA OCHOBE
KPEMHUHOPraHUYECKUX MAaTpHI], KOBAJEHTHO CIIUTHIX C (EHAa3UHOBBIMHU MeEAHUaTOpaMu U
coJiepKallluX YIJIEPOJIHbIE HAHOTPYOKH, JJIsi CO3JaHUsl TIIFOKO3HOro OuoceHcopa. OOpa3oBaHus
PEOOKC-aKTUBHBIX IOJMMEPOB JoKaspiBaK Metogamu K-, SIMP- criekTpockonuu u CKaHupyromen
NIEKTPOHHOW MUKPOCKONHHU. OJIEKTPOXUMHUYECKHE XapaKTEPUCTHKU HCCIENOBAIM METOJaMU
LUKIMYECKONH BOJIBTAMIEPOMETPUM M HMMIIEJAHCHOW crekTpockonuu. TakuM obOpa3oM, ObLIO
omnpeneneHo  A(PQPEKTUBHOE  COOTHOIIEHWE  TPEKypcOpoB B COCTaBe  MaTpulbl  3-
(aMuHO)TPONTUATPUITOKCUCHIIAaH U TeTpadTokcucuian: 20:80 06. %, momoOpanbl >(PpeKTUBHBIC
MEIMaTOPbl CPEAH COeTMHEHUI (PeHa3MHOBOTO psia: HEHTPaIbHbIM KpAaCHbBIM U HUIIbCKUM cuHuil. B
COOTBETCTBUM C HAMJIYYIIUMHU XapaKTEPUCTHKAMU OHMOCEHCOpP, Ha OCHOBE KPEMHMHOpPraHWYECKOH
MaTpHUILIbl U HEUTPAJIbHBIM KPaCHBIN ¢ MHOTOCTEHHBIMU YTJIEPOJAHBIMU HAaHOTPYOKAaMHU BBISBIIEH Kak
HanOoJyiee TEPCHEKTUBHBIA. [JIIOKO3HBIM OHMOCEHCOP Ha €ro OCHOBE O00JIaJaeT rUarna3oHoOM
onpenenseMblx KonuenTpamuii 0,01-0,92 mmons/mm®, Hu3KHM mpesenom obHapyxkenus 0,003
MMOJIB/IM® M OTEepaloHHOM cTabumbHOCTBIO 1,9 %. OH HO3BOISET NPOBOAMTH OHpEelNeHHE
TJII0OKO3BI B 00pa3iax KpOBU C BBICOKOM KOPPESIHA IO CPaBHEHUIO C KOMMEPUYECKUM TITFOKOMETPOM.

PaGora BhImonHeHa mnpu (QUHAHCOBOM mojanepkke MUHHCTEPCTBA HAyKH M BBICLIETO
obpazoBanust PO B paMkax rocy1apcTBEHHOIO 331aHus 10 TeMe « CHHTE3 TapreTHBIX OMOJIOTHUECKU
AKTUBHBIX MOHHBIX COCIMHEHUH U HOBBIX OMOKOMMO3UTHBIX MaTtepuanoB» (FEWG-2021-0011).

Cnmcok Jureparypsbi:
[1] B. Dalkiran, C.M.A. Brett, Microchimica Acta , 2021, 188, 1-20
[2] H.A. Elhady, R.E. El-Mekawy, A.A. Fadda. Polycyclic Aromatic Compounds. 2020, 42, 2894-2926.
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HccnenoBanne MexaHu3Ma MepeHOCca JIEKTPOHOB B CHCTeMe
OMOIUIEHKA-HAHOTPYOKH

M.C. Yeawkanos, P.H. [lepunkon

Tyal'V, 300012, Tyna, yr. @puopuxa dueenvca, 0. 157
E-mail: saesentl185@gmail.com

BromnéHKn HEKOTOPBIX MHKPOOPTaHWU3MOB SIBIISIIOTCSI AJIEKTPOAKTUBHBIMHU, YTO Ja&T MM
CIIOCOOHOCTH MEPEHOCUTH JICKTPOHBI Yepe3 BHELTHIOK MaTpuily [ 1]. DneKTpoakTHBHBIE OMOTUIEHKA
MOTYT HCIOJB30BaThCsI B OMOCEHCOpax, TaK Kak O0JIaAal0T BBICOKOM YCTOHYMBOCTBIO, a HX
COOCTBEHHBIC TIEPEHOCUUKH AIIEKTPOHOB M30aBIIIOT OT HEOOXOIMMOCTH UCIIOIB30BaHUS BHEITHUX
MeauatopoB [2]. OnHaKO MEXaHU3MBI MEpEeHOCca IEKTPOHOB B JIAaHHBIX CHCTEMax JI0 CHUX MOp A0
KOHIIa HE U3yueHbl. B jaHHOI paboTe MpOBOIUTCS CPABHEHUE MEIUATOPHOW CHCTEMBI Ha OCHOBE
deppolieHa W CHCTEMBl Ha OCHOBE OJHOCTEHHBIX yrieponHbix HaHOTpyOok (OYHT) wm
AJIEKTPOAKTUBHBIX BEIIeCTB OMOIEHKU Rhodococcus fascians.

[Tonmy4yeHbl MUKIMYECKUE BOJIBTAMIIEPOIPAMMBI TPadUTO-TIACTOBBIX JIEKTPOIOB C JTAHHBIMH
cHCTEMaMH, KOTOpble 00pab0TaHbl ¢ MCIIOJIb30BaHKEM Mojenn JlaBupoHa [3] it MOBEpXHOCTHOU
peakuu Ha 3J7eKkTpose. [lomyueHHbIe KOHCTAHThI CKOPOCTH T€TEPOTeHHOr0 MepeHoca dIEKTPOHOB
MpeAcCTaBiIeHbI B (Ta0I. 1).

Ta6mz1ua 1. KoHCTaHTHBI CKOPOCTH I'CTCPOTCHHOI0 IICPEHOCA 3JICKTPOHOB

Cucrema k, em/c JlumuTupyromas cragus
buonnénka — @eppoueH 0,049+0,002 IToBepXHOCTHAs peakLMs Ha 3IEKTPOE
buomnénka — OYHT 0,081+0,004 [ToBepXHOCTHAsI peaKIlys Ha DJICKTPOJIE

Hcxons W3 mNONydyeHHBIX JaHHBIX, MOXKHO CKa3aTb, YTO B CHUCTEME C BHYTPEHHHUMU
Meauaropamu OuomnéHok u OVYHT mnpoucxomut Oosiee OBICTPBIM TIeTEPOTEHHBIM IMEpPEeHOC
IEKTPOHOB. DTO MOYKHO CBSI3aTh C MEHBIIMM KOJMYECTBOM IPEMATCTBUI IS T'€TEPOre€HHOIO
MepeHoca 3JIEKTPOHOB, TaK KaK IMEPeHOC MPOUCXOAUT HANpsIMyI0 U3 MaTpuKca OWOMIEHKH Ha
anektpon yepe3 OYHT.

PaGora BeImonHeHa mnpu (QUHAHCOBOM moanepkke MUHHCTEPCTBA HAyKH U BBICHIETO
obpazoBanust PO B pamkax rocyaapcTBEHHOro 3aaHus 1o Teme "CHHTE3 TapreTHBIX OMOJIOTHUECKU
AKTUBHBIX MOHHBIX COEIMHEHUHN M HOBBIX OMOKOMIO3UTHBIX MaTtepuanioB" (FEWG-2021-0011).

Crnmcok Jureparypbl

[1TR. Kiran, S. A. Patil, Introduction to biofilm engineering.: ACS Publications, 2019, 159—186.
[2] S. Kurbanalieva , V. Arlyapov, A. Kharkova , R. Perchikov, O.Kamanina. et al., Sensors. 2022, 22 (16), 6049.
[3]1 E. Laviron, Journal of Electroanalytical Chemistry and Interfacial Electrochemistry. 1979, 101 (1), 19-28.

110



XapakTepu3anus YaCTHI HAHECEHHBIX KaTAJIU3aTOPOB € IOMOIIBIO CPEACTB
CKAHUPYIOLIEH 3JIeKTPOHHON MUKPOCKOIIMHU

B.A. YUepenanosa, B.Il. AHanukoB

HUnemumym opeanuuecxkou xumuu um. H.J[. 3enunckoeo PAH, 119334, Mockea, Jlenunckuit np-m,
47

E-mail: cherepanova@ioc.ac.ru

Vcnonb30BaHue TPaJULMOHHBIX (PU3MKO-XUMUYECKUX METO/I0B, HAlPaBJIEHHBIX Ha U3yUYCHHE
CPEIHECTATUCTUYECKUX MapaMEeTpOB KaTajlu3aTOpPOB, MO3BOJISIET XOPOIIO ONMCHIBATH TOMOI'C€HHbBIE
cucreMbl. MHOrooOpasue akTUBHBIX LIEHTPOB B T'ETEPOTE€HHBIX KaTajlM3aToOpax IPeICTaBiIsueT
CYLIECTBEHHYIO MpoOieMy i IOJIHOW XapaKTepu3aluu TPaJULMOHHBIMU MeTojgaMmu. PasHble
KaTaJIMTUYECKUE YaCTULbl B T€TEPOr€HHOM KaTalu3e MOTYT MMETh pa3Hylo akTUBHOCTH [1]. bonee
TOT0, OJHA KaTaJUTHYeCKas YacTHULla MOYKET MMEThb pa3Hbl€ JIOKaJIbHbIE O0JACTH C PA3IUYHOU
aKTUBHOCTBIO. DTH OCOOCHHOCTH TE€TEPOT€HHOT0 KaTaln3a SIBIISIOTCS KaMHEM NPETKHOBEHHUS JUIS
CO3JIaHMsl TEOpUHM, OIUCHIBAIOIIMX MEXaHM3Mbl PEAKUUH U Pa3pabOTKU BBICOKO3((HEKTUBHBIX
KaTaJIUTUYECKUX CUCTEM O] HEOOXOJUMBbIE 3a/1auH.

Tonbko B mocnegHee BpeMsi pa3BUTHE MUKPOCKOMUYECKUX METOJOB M O0OpaOOTKM JTaHHBIX
MTO3BOJIMJIO COBEPIINTH KaU€CTBEHHBIM CKAYOK B M3YYEHHH I'€TEPOr€HHBIX XUMUYECKUX MPOLECCOB.
A (opMynupoBKa KOHIEMNIHUU MOJHOCTHIO ONPEAETICHHOr0 KaTaau3aTopa Jlaja BO3MOXKHOCTh IS
IIPUHLIMIIAAIBHO HOBOT'O YPOBHS ONMCAHUS aKTUBHBIX YacTHIL [2].

B nanHOll paGoTe paccMOTpeHbl M MOAM(PUIMPOBAHBI JOCTYINHbIE B HACTOSIIMM MOMEHT
MOJIXOJIbl, TIO3BOJISAIOIIME HAOJI0/1aTh U3MEHEHHsS] Ha MOBEPXHOCTH HAHECEHHBIX KaTalu3aTOPOB C
MIOMOUIBI0  CKAaHMUPYIOLIEH DJJIEKTPOHHOM MMKPOCKONMHM. YIPOLIEHHWE M  aBTOMaTH3aLusd
MHUKPOCKOIMMMYECKHX HCCIeI0BaHUM OyJaeT crocoOCTBOBaTh HE TOJBKO JyYIeMY MOHHUMAaHUIO

MpoHeCCOB, MPOXOAAINIUX HA IMOJJIOKKAX, HO U HpI/I6J'II/I)KCHI/IIO TaKUX UCCIEIOBaHUM K PYTUHHBIM.
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HaubGonee wnTepecHoil mnonarpynmnod "mmarGopMeHHBIX" COCNMHEHUH SBISIOTCS BBICOKO
(bYHKIMOHATM3UPOBAHHBIE TPOU3BOIHEIE (ypaHa.

B xone pabotsl OynyT pacimupeHns! npeaslynme uceiaenoanus no C-H ¢yHkiuonanuzanuu
HEaKTHUBHOIO (ypaHOBOIO sjpa, TaK KakK ObUIO YCTAaHOBJIEHO, YTO TPHA30JbHBIM  (parMeHT
HEaKTUBEH B KaUECTBE HAIPABJISIOIICH IPYIIIbI, TIOCKOJIBbKY Haubosiee Hyki1eo(uiIbHbINA aTOM a30Ta
B IIOJlyY€HHOM Matepuaje Obll yaaieH ot GypaHoBoro siapa. CiieoBaTesbHO, TP MCIIOJIb30BAaHHN
3THX BEIECTB OTCYTCTBYET BO3MOYKHOCTb KOOpJIMHAIMM aTOMOB WM HOHOB METAJUIOB I10
TPHUA30JIbHOM BeAyllel rpymme 1, COOTBETCTBEHHO, BEIEHUs KaTanu3a uyepe3 (pypaHoBYy1o cBs3b C-
H. [1]

JUig TOCTHXKEHUS! ONTUMAJIbHOW OpPUEHTAlMU BEAYLIUX IPYII IIpeaIaraeTcsi CMHTE3UpOBaTh
aJIKMHWIJI-3aMelIeHHbIe (ypaHbl U UCIOJIb30BaTh UX B KaUYECTBE UCXOJHBIX MAaTEpUANIOB JUIsl KIIUK-
peakuuii. Takast reoMeTpHs CIIOCOOCTBYET 00JIETYeHUI0 JallbHEeHIel peakiuu GyHKINOHAIU3AUN
C-H. [Ilnanupyercss cepusi HKCHEPUMEHTOB IO H3YYEHHIO BO3MOXHOCTU apHJIMPOBAHMUA,
IKWINPOBAHUS, AJIKWJIMPOBAHUS, allUWJIMPOBAHUS U JPYTUX TUIIOB (PYHKIIMOHAIU3ALMY UHEPTHOTO
(bypaHOBOro sipa, 4TO MOXET CTaTh OCHOBOW JJIsi MOJYJBHBIX COEAMHEHHH C MOTEHIMAIbHON
OMOJIOTNYECKOI aKTHUBHOCTBIO MJIM B KaUE€CTBE BO30OOHOBIISIEMBIX MOHOMEPOB. [2]

Taxke nmaHupyercst CUHTE3 cepuu (PypaH-TpHA30J0B C PA3IUYHBIMHU 3aMECTUTENISIMU U
pa3paboTka He3aBUCHMBIX MeToJ0B (yHKIHoHanu3auun C-H ans (ypaHOBBIX M TpUA30JIbHBIX
reTEepPOLIMKIIOB.
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[1] B. Karlinskii, V. Ananikov, ChemSusChem. 2021, 14, 558-568.
[2] B. Karlinskii et al., ACS Catalysis. 2020, 10, 11466-11480.

112


mailto:chernickiia@yandex.ru
mailto:stanislav.evseev2000@yandex.ru

MeTokCcHKAapOOHWIHMPOBaAHUE BUHIJIAPeHOB — Ru BMecTo Pd

A.JL. Uypukosa', O.JI. Enuceen?

pry Hepmu u eaza um. U.M. I'yoxuna, 119334 Mocksa, Jlenunckuii np., 65
2Unemumym opeanuuecxoii xumuu um. H JI. 3enunckoeo PAH, 119334 Mockea, Jlenunckuii np., 47

E-mail: churikova_1999@mail.ru

Karanutuaeckoe Kap6OHI/IJ'II/Ip0BaHI/I€ HEMPEACIbHBIX COG,Z[I/IHCHI/Iﬁ

yA0OHBII

OJTHOCTAIUUHBIA METOJ CHUHTE3a KapOOHOBBIX KHCIIOT U WX IMPOU3BOJIHBIX C BBICOKOW aTOMHOM
spdextuBHocThIO [1, 2]. CranpmapTHele KaTamu3aTopamu sl Hee — opraHodocGuHOBbIC
KOMIUIEKCHI Pd, akTHUBHBIE U CeJIEKTUBHBIE B MATKUX ycloBUsAX. OJIHAKO, UX HEOCTATKaMH SBISIOTCS
BBICOKAsi CTOMMOCTh METaJlJla ¥ JIMTaH/I0B, HEOOXOAUMOCTh B CHIIBHBIX MUHEPAJIbHBIX KUCIOTAX —
MIPOMOTOpPAX, YTO CO3/IaeT PUCK KOPPO3UHU M HETIPHUEMIIEMO JIJIsl HEKOTOPBIX CyOCTpaToB.
MpbI BIiepBBbIC TTOKA3aJdM BO3MOXHOCTh WCIIOJB30BAHUSI OTHOCHTEIHLHO HEIOPOrOro PyTEHUS
JUTS KaTajan3a METOKCUKapOOHUITMPOBAHUS BUHUJIAPEHOB HA MpuMepe cTupodia [3]:
PhCH=CH; + CO + MeOH - PhCH(CH3)COOMe + PhCH.CH2COOMe
KaranuzaTtop UCKIIOUMTENHLHO MPOCT M MpeAcTaBisieT coboit moctymssiii Ruz(CO)p2 B
COUYETAaHHHM C HWCTOYHUKOM Talu]-uoHa, mpeamnouytutensHo [bmim]Cl, [bmim]Br, NaBr B cpene

MeTaHosa. CHHTE3 IPOXOAUT B MATKUX YCIOBHSX C BBIXOJOM 10 94% 3a 4 u (puc. 1).
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Puc. 1. Bnusaue temneparypsl (P 10 atm) u naBnenus (T 130°) u Ha MeTOKCHKapOOHUIMPOBAHUE

ctupona. Ctupon 1.75 mmons, Ruz(CO)12 0.33 mon%, [bmim]Br 200 mon%, MeOH 3 mu, 4 h.
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DoTOpeIOKC-KATATUTHYECKHE PeaKIIUN B CHCTEMe THOJI/aJIKUH
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[IpencrapnsieM yHUBEpCAIbHYIO (DOTOKATATUTHYECKYIO CUCTEMY, B KOTOPOH MOXHO YIPaBIATh
XeMO- U PETHOCENIeKTUBHOCTBIO, pPEryiHupys YciaoBHs (Cujia OCHOBAaHUS, PACTBOPHUTEINbD,
COOTHOIIIEHHE peareHToB, atMmoctepa u np.). Ha ocHoOBe mpenoeHHOl cxeMbl pazpaboTaHbl
METOJBI CHHTE3a, IMO3BOJISIONINE PErHOCEICKTHBHO IMONydaTh BUHIICYIbGUAb 1 wim 2, a Taxke

MPOJYKT TaHJEMHOI'O TUOJ-UHUH-EHOBOro coueranus 4 [1-3].

— EosinY
R ' ArS base ine R | 21 examples
+ green light ‘r pyrick /—/ up to 98 % yield
92 ‘.) Reference [1], [2
.8 _5_1 ______ - ArSH Ars® 1 (1. (2]
— DBUI solvent s " +— atmosphere
AS R R, R = Ar, Het, Alk ‘ DM | A, R = -
R ReR * ArS© !
40 examples up to 76 % yield i H
4 SAr | Reference [3] :
N ——
T inert mosphere
= by-product ----------------- 5
= R :
_— r ! 3
5+ 23 examples
5 SAr R by-product SAr i up to 88 % yield by-product
................... Reference (2]
G = Cl ! ci
‘ SAr [ ArS _{ ArS —
— |l _)— C
= Vs { 0
A as— B0 ase/ =
-
R2' SAr r<e r R2" Br

_______________________________________________________________________________________________________

[Ipu3naku 00pa3oBaHUsI OCHOBHBIX paguKaabHbIX HHTepMeanaToB (R1, R2 u R3) u ocHoBHbIE
MEXaHUCTUYECKHE CXEMbI, 00BSICHSIIOIINE BIUSHUE KQKI0T0 KITF0UEBOro (hakTopa Ha MepeKIItoYeHne
CEeJIEKTUBHOCTH, OBLIN MOATBEPKJICHBI METOAaMHU OH-NaitH MoHuTOpuHra ESI-MS pacueramu DFT,
M3MEpPEHUSIMU KBAaHTOBOT'O BBIX0/1a pEaKUUN U XapaKTEpUCTHUKON MOOOUHBIX MPOJYKTOB (HaIpuUMep
3,5u6).

Pa6ota BeimosnHeHa npu ¢punancoBoit noanepxke PH® (rpant Ne 21-13-00193).
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I'mapupoBanme 2,2-nuajaxkuni-4-merusieH-1,3-1uoxcosianoB B npucyrcrsuu Pd/C
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['eTeporeHHbie KaTaaM3aTOpbhl HA OCHOBE MAJLIAIUS WU IJIATHHBI IMIMPOKO HCIIONB3YIOTCS B
MIPOMBILIIICHHOCTH JJIsI BOCCTAHOBJICHHS HETIPECIbHBIX COeUHEHUN 1 KeToHOB [1]. Panee namu B
npucyTcTBUH Katanmsaropa Pd/C Obuto ycrenHo npoBeeHo THAPUPOBAHUE 3aMETEHHBIX S-arni-
1,3-anokcanoB [2]. [Iponomkas n3yuyeHrne XMMUU 3aMElIeHHBIX 1,3-11MO0KCOJIaHOB, Mbl OCYILIECTBUIIN
BOCCTaHOBJICHUE 2,2-THANIKHI-4-MeTHIIeH-1,3-1rokconanoB 1-3.

B npucytcrBun karanuzatopa Pd/C BoccTaHOBIIEHHE TeTEPOIMKINUECKUX BUHUIIOBBIX 23(UPOB
1-3 npoucxoaut 3a 0,5 4 npu KOMHATHOM TeMIEepaType, MOJILHOM COOTHOIIEHUU 1,3-IHMOKCOJIaH :

Bozopon = 1 : 6 u ckopoctu nogaun Ho = 230 mur/mMuH.

. /\( R'=CH;(1,2,5,6)
— é R+ R*=—(CHy)s— (3,4)
/\(+ . R’=i-C4Hy (1, 5), n-C3H5 (2, 6)
0 2
e e

1,2
*’Oo o

0
R1>/ R? ‘\<R

o

VY CTaHOBJIEHO, YTO TIPH pasindHbX paaukanax R' u R? B cnekrpax IMP 'H u '*C monexya 5,
6 HaOnroaeTcst yIBOGHHBIN HAOOP CUTHATIOB OJJMHAKOBOW MHTEHCUBHOCTH, UTO CBUICTEIILCTBYET 00
oOpa3oBaHMM B COOTHOIIEHMH | : 1 pauacrepeoMepHbIX Map, OTIMYAIOUIMXCSA MOJIOXKEHHUEM
3amecTuTeneii y aromos C2.

PabGora BrImonmHeHa B pamkax roc3agaHuss MwuHoOpHayku Poccum B cdepe HaydHOM
nesitenpHOCTH FEUR-2023-0006 «Pa3zpaboTka u co31aHue MaJTOTOHHAXHBIX MPOAYKTOB U PEareHTOB
(MHTHOUTOPHI KOPPO3WU M COJICOTJIOKEHHUS, AHTHOKCHUAAHTHI, OWOIUIBI, TPUCATKH W Jp.) IS
MPOLIECCOB HEe(TEra30XMMHUHU M OYUCTKU BOJHBIX CpeJl OT 3arpsA3HEHUH, 3aMelaloNnX UMIOPTHBIC
BEILIECTBA U MaTepuaibl. T€OpeTUYECKre U SKCIEPUMEHTAIbHBIE TOAXOIbD.
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