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0(pHUHANBHOTO ONMOHEHTA HA IHCCEPTALUHOHHYIO PadoTy

Crpeabnuka Urops {MuTpueBuya )
«1,5-/Ina3a-3,7-nudochaunka00KTaHbl — CTPYKTYpPOOOpa3syIONIHe

pyHKUHOHANLHBIE THTAHABI U1 co3AaHus HOBBIX Meab(I)- u 3oq10To()-
COJePIKAIAX JIOMHHOPOPOBY,
MPEACTABJIEHHYI0 HA CONCKAHNE YIEHOH CTeNeHH J10KTOPAa XHMHYECKHX HAYKIIO

cneanaibHocTH 1.4.8. XuMHS 2/1eMEeHTOOPraHHYeCKHX coeTHHEeHMii

PasBurTre COBpPEMEHHONH XHUMHH 3JIEMEHTOOPTAHMYECKUX COCMMHEHHI TecHO
CBA3aHO ¢ (QOPMUPOBAHMEM MPHHLMIIOB MOJIEKY/IIPHOTO au3aiina GochopopraHindecKux
COC/IMHCHMIL. HANPABICHHBIX HA LEJEHANpPaBJIeHHOE MOCTPOCHHE KOOPAHHALMOHHBIX
CHCTCM € MPOrHOSHPYEMOH apXHTEKTYpoi M cBoiicTBaMu. POCHUHOBBIE JUraHbl Ha
OPOTSXEHUM  O0JIce YeM MOJIyBEKA OCTAIOTCS OJHMM M3 KIIOYEBBIX HHCTPYMEHTOB
KOOPAMHALMOHHON W METa/UIOOpraHnyeckoit Xumuu. VX yHUKaIbHOE couyeTaHue o-
AOHOPHBIX H T-aKUENTOPHBIX CBOWCTB, BapbUpyeMasi 3JIeKTPOHHAs IJIOTHOCTh Ha aToOMe
hbochopa 1 mwMpOKIIt AMArTA30H CTEPHUYECKUX MApaMETPOB IMO3BOJHIIH cpOopMHPOBATH
QYHAAMEHTWIBHLIC [IPEACTABICHUS O TOHKOW HACTPOiKe CBOMCTB METAIIOKOMILIEKCOB.
Mvenno (pochunbl ceirpain onpenessionyio pojib B pa3BUTHH FOMOIEHHOIO KaTaIu3a,
METALICO/(CPIKALIX  OMOJIOTHYECKH aKTHUBHBIX COEIMHEHMH M JIIOMUHECLEHTHBIX
MATEPUATIOB.

L.5-/Tnasa-2.7-mdochanniookransl —  Gochopopranuyeckue  coeauHeHus,
spectrel: ¢ 80-x rojoB mpoutoro Beka n3 paGor akajemuka B.A. Apbyszoa
npodeccops Mark. IMPOKO MCNOB3YIOTCA B KOOPAMHAIMOHHOW XMMUH KaK JIMCAHIb]
JUBL 00DA30BaHMS KOMIUIEKCOB € MeTAUIaMM. 3a MOCHe[HHe aecaTuiaetus 1,5-auasa-
3,7am(ochanKIO0OKTaHbl (B HAYYHOU JINTEPAType STOT KJIACC IUraH/0B 0003HAUEH KAK
PoNp-iran 1) - sansumd MECTO B Py «IPUBHIIETHPOBAHHBIXY CTPYKTYp A4
KOHCTPpYHPOBAHUs 9QPEKTUBHBIX KATAINU3ATOPOB 3a CUYET HYKJICOPHUIBHOrO COREHCTBUS
SHACIHUIMYCCKMX aTOMOB a30Ta KaTaIMTHYECKUM IPOLIeccaM, NPOTEKAIOLUIMM BO BTOPO
KOOpiHalloHHON  cdepe Mmeramna. OJHAKO, HECMOTps HAa 3HAYUTENBHBIM MacCHUB
HCCIIC/IOBAHMI  BONPOCHI  MPOCTPAHCTBEHHO MPEJIOPraHN3aliy  JOHOPHBIX [EHTPOB
PoNo-imrain o 1w ynpasisemoro  popMUpOBaHHS  CTPYKTYP — KOOPAMHAIIMOHHBIX
COCAMHCHUI ABAIOTCS akmyansHblvu. B oTol ¢Bsi3n 0coboe 3Ha4YeHUE NPUOOPETAIOT
MCCIICHOBAHMSA, B KOTOPBIX CTPYKTYpHas OpraHu3alus JINTaHJa pacCMaTPUBAETCS HE KaK
BTOPH'libiil (pAKTOP, & KaK K/I110YeBOIT HHCTPYMCHT yIpaB/IeHUs reoMeTpHei, CTPYKTYpPOH
U DY HKUMOHWIbHBIN M XapaKTEPUCTUKAMU METATTOKOMILIEKCOB.

[Ta ~voit B3rsa, ABa OCHOBHBIX (akTopa ONpeesn/Iv HanpaBleHHE JAHHOIO
neeqeosanms: 1o gocdopconepiaine reTepOLNKINYECKHE CUCTEMBI, K KOTOPBIM
ornocsTes  PyNy-ruran/inl,  mpeacTaBasioT coboil  meperneKTHBHBIE MIaTGOpMbl s
petenus  noxoduLIX 3anau Gnarofapst COYETAHHIO KOH(POPMALMOHHON TMOKOCTH ©
BOSMOJKHOCTH TOHKOH MoxnduKauun nepudepuitnpix 3amectuteneii; 2. komruekest d''-
vMeraLios.  npekae  Beero  meau(I)  wo somorta(l),  06analoT  BBIpayKEHHBIMU



JIOMHHECHIEHTHBIMH  CBOIMCTBAMH, UYBCTBHUTEJIBHBIMH K BHYTPUMOJIEKYJISPHBIM 1
MEKMOJIEKYJISPHBIM B3aUMOMIEHCTBUAM M aKTHBHO HCCJIEAYIOTCS B KIIOYC CO3JANMA
CEHCOPHBIX M JEKTPOJIOMUHECLEHTHBIX ~ MATEpPUaloB, @ TakKe COEAMHECHUH-
TepPAHOCTHKOB. BO3MOKHOCTD 'yrpaBieHus OpueHTauuer (OCHUHOBBIX JIOHOPHBIX
EHTPOB B TaKMX OOBEAMHEHHBIX CHCTEMaX OTKPBIBACT — BO3MOKHOCTH 1A
L(eJICHAITPABICHHOI O CO3AaHms IOMHHECLIEHTHBIX MATEPUAIOB 1 CEHCOPOB.

Taxknm oOpasom. jauccepTaunonHas pabora WL CrpesnibHUKa, IOCBAIIEHHAS
pas3paboTKe KOHLICIIIMH HANPABJICHHOrO JN3aiHa KOMILICKCOB Cu(l) u Au(l) na ocHose
1.5-anasa-3.7-andochalikiooKTaHoB, ABIAETCA, 0e3yClOBHO akmyaibHou Kak ¢
pyHoarenmaipHoll, MaK u ¢ NPUKIAOHOT TOUKH 3pEHHU.

Jnceepraunonnass  padora  WM.JI.  CrpenpHuKa  MOCBSALICHA  KOMILICKCHOMY
HCCIIE/IOBAHMIO 1.5-n1mnaza-3,7-aupochaunKI00KTaHOB KaK VHUBEPCAIbHBIX
CTPYKTYPOOOPA3yIONIIX JINTaHA0B. ABTOPOM MPEIOKEHA KOHICMIMA,  COIIACHO
KOTOpPOIT  1pupoja  3aMecTUTEIed Tnpu aTomax asora o dochopa onpenenser
KOH(QOpPMALMIO  BOCHMUWIEHHOIO  LMKJIA, 4TO, B CBOIO  OHUCPCIb. 3a1aéT
NPEANOUTHTCIbHbIH  CIOCO0  CBSI3BIBAHHS  TEPEXOJHBIX  MCTAJLIOB. BaxkHbim
JIOCTOMHCTBOM padoThl SIBISETCA TO, YTO JaHHAas KOHUENUMs He OrpaHMYHBacTCi
TEOPETHYCCKUMI  [TOCTPOCHHSMH, a MOATBEPIKACHA OOMMPHBIM SKCICPUMEHTAILHBIM

MATCPHALTOM.

Jlnceeprationnas pabora  M.JI. CrpenbHuka 1ocTpoeHHas 110 KJIaCCHYECKON
cxeMe. M3/107KeHa Ha 345 ¢rpaHuiiax MauMHOIKUCHOrO TEKCTa U COCTOMT U3 OIVIABJICHHA,
BBejICHILL  AuTeparypHoro — o03opa,  OOCYXKICHUSI  PE3yNbTaToB,  3aK/IIOUCHH,
JKCHEPHMEHTAILHOM 4acTH, CHUCKA UMTHPYEMOH JIMTEpaTypbl. CrMcOoK LMTHPYEMOH
JTEpATYpLl coctouT u3 327 MCTOYHMKOB. Jlucceprauus COACPHKHT 166 cxem u
pucyHkos, 11 tabuui.

B awreparypHoM  o030ope  mpoBengH  OOCTOSTENbHBIM  aHAIM3  KaK
KOOPANHALMOHHOIT  XuMul  PoNy-IHraHaoB ¢ pasivM4HBIMH - MCTAJUIaMH,  Tak
mosmutiectentHbix koMruiekcoB Cu(l) u Au(l). ABrop 060CHOBAHHO MOIYEPKUBAET. UTO
qannpie 006:1acTi 10 HACTOSIIEro BPEMEHHM pa3BUBAIMCH B 3HAYHUTEIBHOH CTENCHH
HE3ABHCHMO, HECMOTPS Ha OUEBHIHBIH MOTeHUHan nx oobeauHeHns. O0beIMHEHNE ITHX
JBYX HallpaIcHiii npuiaét paboTe KoHyenmyanoHyo HOGUIHY .

B ofcyaiennn  pe3yabTaToB — aBTOp  MOC/IEN0BATEIbHO  PACKPBIBACT
dyHIAMEITATBHBIC  acreKTsl  cTpoeHns  1,5-anasa-3,7-1udochauuKIOoKTaHoB H  HX
KOOPANHAIMOHHBIX  BO3MoOskHOCTeH. Ha ocHoBe aHanmu3a JaHHBIX KemOpukckoit
CTpyKIy\pHoit  Ga3bl 11 KBAHTOBO-XUMHYECKOrO  MOJCJAMPOBaHUA  MpPCLI0KCHA
kaaccnuranms PoN,-auran1os, BKIOYaolas TpH THMA, OTIMHAIOLIMXCA MPUPOJIOH
3aMeCTHTECH M TCOMETPUUECKIMHU apameTpamMu wukia. ITokasano, 4to KOHUIYparus
ATOMOB  a30Ta (1JI0CKOTpUroHaibHas Juist N-apuibHBIX M NUpamMHAajibHas JUIA N-



ANKHIBIBIX  [POM3BOJHBIX) OMpE]eNseT BEAMYMHY OHIOUMKIMYCCKUX  y[VIOB 1
OpPHUEHTAIIMIO HEINO/ACIEHHBIX Tap aToOMOB dochopa, 4TO, B CBOIO OHYCPEIb. 3anaér
[pe/ipacionokeHHoCTh K P,P-xenaTHOH nin P.P-MOCTUKOBOH KOOPJAHHALIHUH.

OcobeHHO yOeauTeIbHO TMPOJAEMOHCTPUPOBAHA  pa3iniHas KOH(pOpMAaLIMOHHAs
ruGkocTs uramaos tunos I-III: auranasl Tuna [ 061a7a10T HPOKOH dHEpPreTHIecKoil
00GMACTLIO  MHMHHMYMa ¥ CMOCOOHBI  aJanTHpOBATHCS K - PasjIMtdHBIM criocobam
koopsutatnn, torja kak an 1T n 1T xapakTepnsyloTcs ponbuieil KECTKOCTBIO W
Hpeopranusalieli K XenaTHoMy CBA3bIBAHMIO. TeM CaMbIM copMHpOBaHa A0OCTYTHAs
[POFHOCTHYCCKAS — MOJACIb, HA OCHOBE  KOTOPOH — OCHOBLIBAIOTCH JanpHeimne
e/ e (0BaISL KOOPAMHALMOHHBIX BO3MOKHOCTEH JIMIaH/I0B.

B3 x0/1€e AMCCePTallHOHHOrO UCCIeI0BaHNsg CUHTE3NPOBAH TpeJICTaBUTE/IbHBIH Psia
comimexcon mean(l) u 3omora(l), BKIOas MOHO-, OM- M TeKCasACPHBIC COCAUHCHUA, a
Take rerepomerajsinueckie cucremsl Au/Cu u Au/Ag. Tlokazano, 4to CTPYKTypa
KOMILICKCORB OMpe1e1seTes COBOKYMHOCTBIO (aKTOPOB — THUIOM JIMTAH/A, MPUPOILOH
AIMOHA M YCJAOBHSMA CHHTE3d. SHAYNTE/bHBIN 00BEM paboThl MOCBSLIEH UCCICAOBAHUIO
GOTO(HU3HUCCKUN CBOHCTB MOIYYCHHBIX KOMITICKCOB. VeTaHOBICHA KOPPEISINA MEKIY
THHOM JIMTaHAd, HaZHdHeM METaTo(QUIBHBIX B3aMMOCHCTBHH, KOH(GOpPMALIHOHHOM
HOABHKHOCTBIO i CHEeKTPaJbHBIMU XapaKTepuCTHKaMK COeIMHEHHI.
[1poACMOHCTPHPOBAHA BO3MOKHOCTD YMPaBISEMOro M3MEHCHNS JFOMUHECUEHUMH T10]1
JcliciBieM  BHCIUHNX (DAKTOPOB, BK/IIOUAs BKAIOUCHHE MOJIEKYJl PACTBOPUTELA 1
BO3JCICTBHC  11apoB  JICTYYUX  OpraHM4CCKHX coeaunenunit. Iloayuennbpie JaHHBIC
[HO3BOJISIOT PACCMATPUBATH CHHTE3MPOBAHHbBIE KOMIUICKCHI KaK MEPCHEKTHBHBIC OCHOBLI
JUIS CO3/1aHMS CEHCOPHBIX M TEPMOUYBCTBUTE/bHBIX JTIIOMUHECUCHTHBIX MATCPHATOB.

Bee  BLleckaszannoe — OOyCJaBiMBaeT — BBICOKYIO — TeopeTHHecKyio  H

HPAKTHUYCCKYIO 3HAMHMOCTL paboThL.

Cienyer  OTMETHTb  BBICOKHMi MeTOnMUecKHit  yposeHb  pabotel.  Jlas
HOATBCPIKACHHS CTPOCHNA COCAMHCHIH 1 M3YUCHHUS UX CBOICTB MCMOJIB30BAH IHPOKHH
CHCKTD COBPEMEHIILIX MeTo/10B anainn3a: SIMP-cnekrpockonns. PEHTIEHOCTPYKTYPHBII
anacns (MorokpreTaapipii 1 nopouikoseii), MK-cnexrpockonus, 9JIEMEHTHBIN aHaju3,
4 TaKke KBAHTOBO-XHMHueckne pacuérsl B pamkax DFT u TDDFT. COBOKYITHOCTH

HOJAYUCHHBIX JAAHHBIX 00CCHCUNBACT JAOCTOBEPHOCTD cOpPMYIMPOBAHHBIX BbIBOIOB.

>a50Ti MMECT BECOMYIO TYGIHKAIMOHHYIO NOAIEPKKY — €€ pe3yJbTaThl OTPDKCHLI B

32 CTaThix B pPCICH3UPYEMBIX HayUHBIX KypHaJIax, YTO CBUACTEIBCTBYET O MPU3HAHWH

HAYHHLIM COODUICCTBOM.

CyiiectBenibix 3amedannii no pabore Crpenbauka Mropst JImurpuesuva HET.
jurccepranmoninas  pabora  ABNACTCS  3AKOHYCHHBIM - HAy4HBIM MCCIIC/IOBAHUEM,



BLINOJIHEHHBIM Ha BLICOKOM METOIMYECKOM W HAYYHOM YpPOBHE. MPEKPacHO 0popMIICHa.
OT.IMYAETCS YeTKOCTBIO M3J10KeHus MaTepuana. O1Hako, He MOTy HE OTMETHTB:!

- Ha crp. 128 Cxema 2. Cunres poconaros 1-4 u neppuuneix dpochunos 5-8. B
VCIOBHSX PEAKLMI 110 TOJYYEHHIO COCMHEHMs 2 B KAaueCTBE PEArcHTOB yKa3aHbl 2-
xaoptnoden u BuLi/HP(O)(OEt),, B To Bpemss KaKk B 3KCIEPHUMEHTAILHONH 4YacTH
orcana peakims 2-0poMTHO(GEHOM U XJIOPUIOM HUKEJIS:

- Ha Toit xe ctp. 128 Cxema 3. Cunres 4-iioadpenundocdonara 9 u ero
npoussoanbix  10. 11, a Takke nepBuuHbiX Qochunos 12, 13.Jl1a cuntesa 4-
fiongennndocponara 9 B KadecTBE MCXOJAHOrO peareHTa Hcnonb3osapu  1.4-
Juo/10eH30/1. Bonpoe. Kak yiaii0och OCYIIECTBUTH CEJICKTHBHOE 3aMELIEHHE TOJIBKO
O110I0  aroMma  1oja. B JKcnepHMEHTanbHOW 4acTH  ONMKMCAHWE OJTOro CHHTE3a
OTCYTCTBYET:

- B OKCHepUMEHTAIBHON YaCTH He Ul BCEX COEAMHEHMH, B 4yacTHOCTH 5-21,
HPHBC, [CHbI JIaHHbIE JIEMEHTHOIO aHainsa;

- BB okenepumenTaabHON uactin s coeaumHenui 12, 14-19 He npuBeseHbl
BLIXO/I6I. B TO BpeMst Kak Ha cTp. 129 kak KOMMEHTapuh K CXEME UX MOJy4eHUs CKa3aHo
..... 14-19 (Cxema 4) B KayeCTBC €/IHCTBEHHBIX MPOJYKTOB peakiMu C IMPaKTUYECKH
KOJIMUSCTBEHHBIMI BLIXOAAMM. . ...

- OCOOEHHOCTH MPOCTPAHCTBEHHOTO CTPOCHUs KaK MHOTHUX P;N,-AnraHaos, Tak v
komruiekcos  mea(l) um sonmora(l) ¢ 1,5-mmasa-3.7-audochaunkiookraHaMu  ObLIH
veranosniensl Metojiom PCA. Dr1o Oosibinas yaayal MokKHO ObUTO B 9KCIIEPUMEHTATLHON
YACTH OMHears, Kak ObL1d nojayueHsl kKpucraiuisl s PCA. K coxanenuio, 310 onucanue
CCThb TOIBLKO B 0H0M 3Kkcrniepumente Ha ctp. 301;

- K CORaICHUIO, NPAKTUUCCKI HE OTPaKEHO MCCIIE0BAHUE CTPYKTYpP METOLOM

HIC criekrpockonmim:
- Paznen 2.4, HUKaK He OTpakeH B DKCNEPUMEHTAILHON YacTH,

- Onucanne MCCleoBanus Mo CO3/1aHHI0 HAaHOKOJ/UIOM/IHBIX CHCTEM B KayeCTBE
MOTEHIMAIBIBIX TCPATIEBTHUSCKUX arcHTOB, 00J1a1al0UIMX JIOMUHECLEHIIHEH B BUAMMOMH
o0aacTi cnekTpa B pasaene 2.5., BO3MOKHO M0J1e3HO OblI0 Obl paCUIMPHUTh, @ HE MPOCTO
HPUBCCTH CCHIIKH HA OPUTHHANIBHbIC 11y OJIMKALIMH.

Buieckazadioe Bbllle HOCHT PEKOMEHIATENbHBIH Xapakrep W HE yMalsoT

SHAYMMOCTH MOJYHCHHBIX PE3YIILTATOB.

Takuv obpasom. jmccepraumonnas padora KM.JI. CrpeiabHMKa MOKET ObITh
oleHena  Kak - HayuHo-gkBagnuKaloHHas pabora, B KOTOpOH Ha OCHOBaHWH
BLIMOINSHHLIX ABTOPOM TCOPETHUYCCKUX M DKCMIEPUMEHTAJIILHBIX MCCIICI0BAaHUN pelleHa
Ky sk Hay unast npo0aena, npuse/inas K co31aHuIo METOAONOrHU. JluccepTauoHHas
pacota Crpeaphvka Urops JAmurpuesnua npeacrasiser co00i 3aBeplIiEHHOE HayuyHOe
HCCAC/I0BANKE, B KOTOPOM pa3padoTanbl NPUHIMIIBI HAIIPABICHHOTO KOHCTPYHPOBAHHMS



KomryiekcoB  mean(l) u 3omora(l) ma ocHoBe PoNy-nuraHgoB u NokasaHel I1yTH
YOPaB/JICHUA HX CTPYKTYPOM M JIIOMHHECHEHTHBIMU CBOMCTBAMH, YTO HECOMHEHHO
ABSICTCA BA/KHBIM HAYYHBIM JOCTIDKEHHEM B 00JACTH 3/1EMEHTOOPTaHUYECKOH XUMUH.
[lo axTyajibHOCTH. HAYYHOH HOBH3HE, 00BbEMY  BBINMOIHEHHBIX  HCCJIEI0BAHUIA,
AOCTOBCPHOCTH M [PAKTUYECKON 3HAYMMOCTH . MOJIYYEHHBIX pe3yJabTaroB pabora
[IOJIHOC B0  COOTBETCTBYET TpeOoBaHusAM NyHKTOB 9-11, 13 u 14 «llonoxkeHus o

MPUCYIKACHUM YUCHBIX CTCICHEH», YTBEPIKICHHOro IMocTaHoBIeHHeM [IpaBuresnbcTBa
P® ot 24.09.2013 Ne 842.

Crpenbinik Urope /IMATpHEBHY 3aCTy)KMBACT MPHCYKACHUS yUEHON CTENEHM NOKTOpa
XHMHUCCKUX  Hayk 110 crienuansHocTH  1.4.8.  XuMHA  3J1€MEHTOOpraHn4ecKux
COCAMHCHHA,

OduumannbHeIi onimonenT

JIOKTOp XHMUYECKHX HAYK

(cnennasibHocTh 02.00.03 — Opraanyeckas Xumusi),
Houent, sapeayioutas kadeapoit

opranuucckoi xumun uMm. A.E. ApGy3oBa
MDeaepaabHOro rocy 1apCeTBEHHOTo OO IKETHOTO
00pPA30BAIC.ILHOTO } UPEIKICHUS BBICIIEro 06pa3oBaHHs
«Kaszanckunii HauMol @ ILHBIA HCCIeI0BaTEIbCKHIH
TEXHOJIOTMYCCKH Y HUBEPCHUTET
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