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OBIIAS XAPAKTEPUCTHUKA PABOTDBI

AKTyaJbHOCTBH PadoThl. TeTpanupposibHble KPACUTENN YK€ ceiluac HaXOAAT IPUMEHEHUE [Tt
JICYEHUs HEKOTOPBIX OIyXOJeBBIX 3aboseBaHuil MeTonoM (oTtoauHamuueckoi tepanuu (OUT). B
npolecce pa3BUTUS JTAHHOI'O METO/a YXE CO3[aHbl HECKOJBKO MOKOJEHHH (POTOCEHCHOMIN3ATOPOB
(®C), B TOM umciae Ha OCHOBE MNOpGUPUHOB M XJopuHOB. JIpyroil kmacc kpacureneit -
ouckapOonmannHoBbie kKpacutenu (BKII), 61aromapsi HATUYHIO MHTEHCUBHOM IMOJIOCHI TIOTJIOIICHUS B
kpacHoi u onmxHeit UK o0nactsix ciekTpa 1 ciocoOHOCTH 00pa30BbIBaTh BO30YKICHHbBIE TPUILIETHBIE
COCTOSIHUSL ~NPEJACTaBIAIOT HMHTEPEC B  KAuyecTBE IOTEHIHMAIbHBIX  (POTOCEHCUOMIN3ATOPOB.
[IpeumyiiecTBOM  JaHHBIX KpPAacUTENEHl  SABIAETCA BO3MOXKHOCTb HACTPOMKHU  CHEKTPaJIbHBIX
XapaKkTepucTHK ¢uyopodopa BapbHUpOBAHUEM IIUHBI XpoMmodopHoi menu. OJHUM U3 aCICKTOB
sapdextuBHOro nposeneaus OJT sBnsercs renepanus MOIeKyI0i (OTOCEHCHOMIN3aTOpa aKTUBHBIX
dopm kuciopoaa (ADK) npu BzaumoaeiicTBUM ¢ MOJEKYIISPHBIM KuciopoaoM. Cpean ocHOBHBIX ADK
MOYKHO BBIJICIUTh TAKUE KaK CUHIVIETHBIA KHUCIOPOJ, CYNEPOKCUAHBIN paauKal U THAPOKCHI PaJUKaIl.
HccnenoBanue (oTOXUMUYECKUX MPOLIECCOB € ydacTueM MoJieKyJsibl @C, npuBoIAIIMX K 00pa30BaHUIO
AOK sBisercs BaKHBIM JJISi OLEHKM BIMSHUS CTPOSHHUS (POTOAKTUBHOW MOJEKYJIbl Ha €€
doroxumuueckre cBoiicTBa. MzydyeHue nporeccoB nepeHoca SHEPruu, U epeHoca IeKTpoHa, KOTOpble
npuBOIAT K reHepanuu ADK, mo3BoiIseT yaydlliuTh MOHUMaHue MexaHnu3moB aerctBus OC.

Hacrosimas paGota mocBsiiieHa HCCIEI0BaHHIO (OTOXUMHUYECKUX CBOMCTB BO30YKIEHHBIX
COCTOSSHUI HOBBIX KapOOpaHWITETPanUpPpOJIbHBIX, OMCKapOOIIMAHMHOBBIX M KETOLMAHHMHOBBIX
KpacuTesel 1 UX KOMIUIEKCOB ¢ buoMakpomosekyiamu (BMM).

Baxnbim acnektoM neiictBus @C sBusiercs n0cTaBKa (OTOAKTUBHOM MOJEKYJIBI B KIETKY C
MIOMOIIBI0 TAKUX MOJIEKYJI-TPAHCHOPTEPOB KaK YeNoBEeYeCKHi ChIBOpoTOuHBIH anbOymuH (HCA) u
munonpoTtenHbl HU3Kko# tiotHocTH (JITTHIT). MccnenoBanue mpoiieccoB koMmiuiekcooopazoBanus OC ¢
TaHHBIMU OMoMakpomodnekyinamu (BMM) npencrasnsieTcs HEOOXOAUMBIM JJIsl OLIEHKH BO3MOKHOCTH
HOTEHIMAIbHOMN IOCTaBKU KPACUTEIIS B KIETKY.

KerounaHnHOBBIE KpacUTENN MPECTABISAIOT UHTEpec Oiarogaps cnocoOHOCTH 00pa30BBIBATh
BO30Y’KJICHHbIE TPUIUIETHBIE COCTOAHUA U TeHepupoBaTh ADK, He TOJBKO B KaueCTBE MOTEHIIMATIBHBIX
doroceHCHOUIN3aTOPOB AJii OMOMENULMHCKOIO MpUMEHEeHHs, HO U QorouHunuaropo (OU) B
nporeccax Qorononumepusanuu. OcoObiii  uHTepec i 3D-nevaTt npeAcTaBiIseT  METOJ
NBYX(OTOHHOM MOJIMMEPH3AIMU, MO3BOJSIONIMNA H3TOTOBIATH TPEXMEPHbIE CTPYKTYPHI C BBICOKUM
paspemenneM. [l yinydmieHHs XapaKTePUCTUK TPOM3BOIUMBIX HW3JCIUI HEOOXOAWMO CO3/aHHE
HOBBIX MOJIEKYJI-()OTOMHULMATOPOB. KeTolnaHMHOBBIE KpacUTENU YK€ HaXOAAT INPHUMEHEHHE B

texHosorun 3D-neuatn B kadectBe (HOTOMHHLIMATOPOB. VI3MeHEeHHe CTPYKTYpbl U (POTOXUMHUECKUX
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CBOMCTB JaHHBIX (DOTOAKTHBHBIX MOJIEKYJ MOKET INPUBOAUTH K Oosiee OBICTPOMY M TOYHOMY
M3TOTOBJICHUIO TPEXMEPHBIX CTPYKTYP.

CreneHb pa3padoTAHHOCTH TeMbl HccJIe0BaHus. AKTyanbHOM npoonemoit B O/IT apnsetcs
MOMCK HOBBIX MOJIEKYJ - (hoToceHcnbunmzatopoB. B mporecce pazsutust @I T Obu1o co3mano yxe Tpu
nokoJjieHus: oroceHcuOmnu3aTopoB. JlanHas paboTa cBsi3aHa C HCClENOBaHHEM (DOTOXUMHUYECKHX
CBOMCTB HOBBIX (POTOAKTUBHBIX MOJIEKYJ, KOMOMHHMPYIOIIUX JEHCTBUE (POTOCCHCHOWIH3aTopa, U
areHra Juis Oop-HeHTpoHO3axBaTHOUM Tepanuu. [pyroi npobnemoii npu nposenenun ®UT sBiasercs
TUTIOKCHUS OMyXOJiel. B yCrnoBUSAX BBIpAKEHHOW THIIOKCHUU aKTyaJbHBIM CTAHOBUTCS HCITOJIb30BAaHUE
OC, neiCTBYIOMUX MPEUMYIIIECTBEHHO 110 IEPBOMY THUITY. B maHHO# paboTe MpoBeAeHO UCCe0BaHUE
BO3MOXKHOCTH JIeHCTBUs OrcKapOorannHoBoro kpacurens kak @C nepBoro tuma. Pa3paboTka HOBBIX
(OTOAKTUBHBIX MOJIEKYJ Ui HMCIIOJIb30BaHUS B mporeccax (HOTOMOIMMEPH3AIMH TaKXKe SBISIETCS
aKTyaJIbHOM 3amaueil. B maHHON pabore wuccienoBaHbl (OTOXMMHUYECKHE CBOWCTBA HOBOTO
KETOIIMAaHUHOBOT'O KPACHUTEIIS JIsl UCTIOJIb30BAHUS B A IUTUBHBIX TEXHOJIOTHIX.

[esbi0 HacTOsIIEH AUCCEPTANMOHHON PadOTHI SBISICTCS MCCIIENOBaHUE (DOTOXMMHYECKUX
CBOICTB pfA/la HOBBIX TETPAMUPPOIBHBIX, OMCKApOOIMAHUHOBBIX M KETOIMAHMHOBBIX KpPAaCHUTENCH,
U3y4YeHHE TPOLIECCOB ICAKTUBAIIMH BO30YKICHHBIX COCTOSHHUI B 3aBUCUMOCTH OT CTPOEHUS MOJICKYJIBI,
HCCJIEIOBAaHKE IMPOLIECCOB MEPEHOCa IHEPIHUH C y4acTHEM BO30Y>KIEHHOTO TPHUILIETHOTO COCTOSHUS
KpacuTensi U MOJIEKYJSIPHOTO KHUCJIOPOJa, a TakKe IMPOLECCOB IMEpeHOca 3JIEKTPOHA C y4aCTHEM
BO30Y>KJICHHOTO TPUIUIETHOTO COCTOSHUS U IOHOPA DJIEKTPOHOB, a TAK)KE XapaKTEPUCTHUKA MPOIIECCOB
KoMIUIeKcooOpa3zoBanus ¢ mojnekyynamu YCA u JITTHIIL.

JI71s1 BBIMOSTHEHUS ATOW 1eNTi OBLTH MOCTABJIEHBI CJIeYI0IIHe 3a1a4M:

1. Meromamu  uUMHOyJabCcHOro  (poTONMM3a  yCTAaHOBUTH  CHEKTPaIbHO-KMHETUYECKUE
XapaKTePUCTUKU TPUILIETHBIX COCTOSIHMM TETPamHppOIbHBIX, OMCKapOOLMAaHWHOBBIX U
KETOLIMAaHUHOBBIX KPaCUTEJIEH B OPraHMUECKUX paCTBOPUTENSIX U B Komiuiekcax ¢ UCA.

2. MetogamMu  CHEKTpOOTOMETPHH M CIHEKTPO(IYyOPUMETPHUH  OXapaKTepHU30BaTh
KOMILJIEKCOOOpa3oBaHue kpacuteneit ¢ monekyiaamu YHCA u JITTHIL.

3. YCTaHOBUTH BIHMSHHE CTPYKTYpPhl MOJIEKYJIBl TETPAlUPPOJIBHBIX KpacuTelnei Ha
(hOTOXMMHUYECKHUE TPOLIECCH B OPraHMUECKUX PACTBOPUTEIISX.

4. OnpenenuTth BIUSHUE MOJEKYISIPHOTO OKPY>KCHHS Ha POJIb PA3IUYHBIX MMyTEH JCaKTHBAIINHI
BO30Y>KJICHHBIX COCTOSIHUN MOJIEKYJI KETOIMAaHMHOBBIX KpacUTENEH.

5. VYCTaHOBUTh  CHEKTPAIbHO-KUHETHYECKHE  XAPAKTEPUCTUKU  MPOAYKTOB  Ipoliecca
(doTomepeHoca dIEKTPOHA C ydacTHeM OMCKapOOIMaHWHOBBIX KpacUTeNell B MOJEIbHOU
CUCTEME C JOHOPOM 3JIEKTPOHA.

O0beKkTOM HCCIeNOoBaHUS ObLTM BBIOPAHBI TETPAMHUPPOJIbHBIE, OUCKAPOOIMAHUHOBBIE H

KETOMAHWHOBBIC KPACUTCIIN U UX KOMIUICKCHI C 6HOMaKpOMOHeKyJIaMI/I.
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IIpenmer uccsienoBaHmii: CIEKTPATbHO-KUHETUYECKHUE CBOMCTBA BO30YKICHHBIX CUHTIIETHBIX
U TPUILJICTHBIX COCTOSIHUI KPAacUTENIeH KIacCOB TETPAMUPPOIIOB, OMCKApOOIIMaHUHOB U KETOIIMAHMHOB
U UX KOMIUIEKCOB ¢ OMOMAaKpOMOJIEKYJIaAMHU.

Hayunass HoBM3Ha paGoOTBI 3aKJIOYAETCS B ONPEICIICHHUU CHEKTPAJIbHO-KMHETUYECKUX
XapaKTepUCTUK CHUHIJIETHBIX U TPUIUICTHBIX COCTOSIHMM psa HOBBIX KpacuTelell Kiacca
TETPANUPPOJIOB, OUCKAPOOIIMAHUHOB W KETOLMAHWHBIX KpacuTelne W HX KoMIiuiekcoB BMM.
OxapakTepu30BaHbl [IPOLIECCHI MIEPEHOCA SHEPIUU U IEKTPOHA C YYACTHEM TPHUIUIETHBIX COCTOSHUMN
naHHbIX BewlecTB. OnpeneneHbl KOHCTaHThl KOMILJIEKCOOOpPa30BaHUS MCCIEAYEMbIX BEIIECTB C
mostekysiamu YCA u JITTHII. YcraHoBiieHbI 3aBUCHMOCTH CTPOCHUS (DOTOAKTUBHBIX MOJICKYJ M Iy TeH
JICaKTUBAIIMU BO30YKICHHBIX COCTOSHUM.

Teopernyeckasi 1 NPaAaKTHYECKAsE 3HAYMMOCTH PadOTHI 3aKIIOYACTCS B TOM, UYTO BIIEPBBIC
ObUIM yCTAHOBIICHBI CIIEKTPAJbHBIE M KUHETHUYECKUE XaPAKTEPUCTUKUA BO3OYKACHHBIX COCTOSHUMN
HOBBIX KpacuTellell TeTpanuppoIbHOro, OMCKapOOMaHMHOBOIO M KETOIIMAHWHOBOIO KJIAcCOB. bbuin
MOJIydeHbl KOHCTAaHTHI KoMIUIekcooOpazoBanus kpacutenernr ¢ YCA wu JIIIHIL. Onpenenena
3¢ exTUBHOCT,  00pa30BaHMS CUHIJETHOTO  KHUCJIOPOJa TETPANMUPPOIbHBIMU  KPACHTEISIMHU.
YcTaHoBieH (OTONMEPEHOC 3JIEKTPOHA C YYACTHEM TPHILUIETHOTO COCTOSIHHSA OMCKapOOIMaHWHOBOTO
KpacuTesis B MOJIETIbHOW CHCTEME C JOHOPOM AJIEKTPOHA M YCTAHOBJIEHBI CIIEKTPAIbHO-KUHETHYECKUX
XapaKTepUCTHKU aHHOH-pagukana kpacurtens. [lokazano yeennuenue 3¢G(HEeKTUBHOCTH 00pa30BaHUS
CUHTJIETHOT'O KHUCJIOPO/ia KETOIMaHMHOBBIM KPACUTENIEM MPY BBEACHUH METAKPHUIATHBIX 3aMECTUTENICH.

IToJ105keHNs1, BBIHOCHMBbIE HA 3AILNUTY:

1. BaeneHue kapOOpPaHOBBIX 3aMECTUTENIEH B TETPATUPPOJIbHBIE KPACUTENN MO3BOJIIET COXPAHUTh
bayopectieHTHBIE U (POTOCEHCHOMMU3UPYIOIIHE XapakTepucTuku (Oa> 0,5) kpacuTene.

2. HWccnemoBaHHBIE TETPAMUPPOIbHBIE M OMCKAPOOIIMAaHUHOBBIE KPACUTENH 00Pa3yIOT KOMITJIEKCHI
¢ monekymamu YCA wu JIIIHII ¢ xoncrantoii cesseBanus Kb ~ 10° M. B mpomecce
KOMILJIEKCOOOpa3oBaHus HaOM01aeTcs yeriieHne QIyopeciieHIInH, KaK pe3yIbTaT YBeITUIeHUs
JKECTKOCTU MOJIEKYJISIPHOH CTPYKTYpbl KpacHTeNsi MpH BCTPAUBAHUU B MaKpOMOIEKYIY
anbOyMUHa.

3. buckapbo1aHnHOBBIE KPACHTEIH BCTYIAIOT B PEAaKIKIO (POTOIEPEHOCA HIEKTPOHA B CUCTEME C
JIOHOPOM DJIEKTPOHA (aCKOpOWHOBas KUCIOTa). B pesynbpTaTe mepeHoca IeKTpoHa o0pa3yeTcst
AQHUOH-PAJIUKANl KpacUTeNs, KOTOpbIi THOHET B Mpollecce PEeKOMOMHAIMM C KOHCTAHTOM
ckopoctn 2K = 1-2 x 10° M1c L,

4. HoBoe MeTakpwiaTHOE MPOM3BOJHOE HAa OCHOBE OMC-OEH3MINACHUUKIONEHTaHOHA
JEMOHCTPUPYET TMOBBIIIEHHYIO TEHEPAlMI0 CHUHIJIETHOTO KHUCIOpOAa U  PaJUKaIbHBIX

HHTCPpMCIUATOB II0O CPABHCHHUIO C HWCXOJHOM He3aMEIlCHHOM MOJIGKynOfI KpacCuTeId. Hogoe
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IPOM3BOJIHOE sABIseTcs Oosee mepcnekTBHBIM DU 11 ucnonp30BaHMs B aJJUTHBHBIX

TEXHOJIOTHSX [0 CPAaBHEHUIO C UCXOIHOM MOJIEKYJION.

5. HccnenoBanHbIe KapOOPAHWITETPATUPPOIbHBIE KPACUTEIH JEMOHCTPUPYIOT IUTOTOKCHYECKOE
neiictBue Ha omyxoseBbie kiaetku HCT116 in vitro.

MeTonoorusi 1 MeTOAbI Hcciael0BaHMsA. B naHHON paboTe HCHOIB30BAHBI PA3JIMYHbIE
CHEKTpaJIbHbIE METO/bI, Takhe Kak cHekTpodoToMeTpus, (ayopumerpusi, CHEKTpOQIyopoMeTpus
BBICOKOT'O BPEMEHHOTO Pa3pelIeHus, UMITYJIbCHBIN U J1a3epHBIN (OTOIH3.

JInunblii BkJaA aBTOpa. ABTOp NpPUHUMAJl y4yacTHE€ BO BCEX JTalax HCCIEIOBaHUS, OT
IIOCTAHOBKHM LI€JIM U 3aJ]a4 MCCIIE0BAHUSA U MOCTAaHOBKM HKCIEPUMEHTA JI0 MyOIMKALUU pe3yIbTaToB
IpojieaHHOM pPaboThl. J{MccepTaHT BBINOMHMI BeChb 00BEM (DU3UKO-XUMHUECKUX HCCIEIO0BAHHM,
3aHUMaNCs O00pabOTKOW MaccuBa MOJMYYEHHBIX JAHHBIX. PaboThl C KIETOYHBIMH KYJIbTYpaMu
BBITIOJIHSUTUCH coBMecTHO ¢ corpyaHukamu GI'BYH Huctutyra 6moxumudeckoit ¢usuku um. H.M.
Owmanysnsts PAH A.B. luGaeBoii u A.A. MapkoBoii. [lomydeHHbie pe3ysbTaThl MPEACTABISIINCH
JMCCEPTAaHTOM Ha KOH(EpEeHIHIX.

CreneHb JA0CTOBEPHOCTH MOJYYEHHBIX pe3yJbTaToB. B paboTe MIMPOKO HCHOIB30BATUCH
COBPEMEHHBIE METO/IbI (PU3NKO-XUMHUYECKUX HCCIIEIOBAHUN: CIIEKTPO(OTOMETPHSI, BpeMsipa3pelIeHHas
¢GiryopuMeTpust B peKUME CUETa €IMHUYHBIX (POTOHOB, (DIIyOpeclieHTHAs CIIEKTPOCKOINS, Ja3epHbIN U
UMITyJIbCHBIH  (oTonu3. [IOBTOPHOCTH NpoOBENEHHsS HKCHEPUMEHTOB W CTAaTHCTUYECKas OLIEHKa
HOTPEIIHOCTH NOJTYYEHHBIX pe3yJIbTaTOB 00ecreyrBaja JOCTOBEPHOCTh pE3yIbTaToB.

Anpodanusi padorbl. MaTepuansl 1uccepTallMOHHON pabOThl OMyOJMKOBaHbI B 7 CTAThAX B
peleH3upyeMbIX KypHaiax, BXomsammx B cmucok BAK, 3 Te3ucax mokianoB Ha KOH(MEPEHIUAX U
cummnosuymax. Pe3ynbraTsl paboThl ObUIH IpeacTaBiaeHsl Ha: Cumno3znyme CoBpeMeHHast XUMHYEeCcKast
¢usuka, Tyamnce, Poccus, 16-25 cents6ps 2019; Cumnosuyme CoBpeMeHHas XUMHUYECKas (QH3MKa,
Tyance, Poccusi, 24 centsiOpst — 4 oxrsa6ps 2021, Kondepenuus xumus, ¢pusuka, Ouonorus: myTu
uHTerpaunu, Mocksa, 20-22 anpens 2022 ropa.

Cpsi3pb padoThl ¢ HAYYHBIMM MNpPOrpaMMaMH M MpoeKTamMH. Pa®oTa BBINOJIHEHA IpH
nonnepxkke Poccuiickoro HayyHoro ¢oHma 1o mpoekty Ne 18-13-00463 «MexaHU3MBI
(OTOXUMHUECKUX TPOILECCOB B KOMIUIEKCAX MOJUMETHHOBBIX KPAaCUTENEH ¢ ByMs CONPSKEHHBIMU
xpomodopamu U OEJIKOBY.

O0beM u cTpykTypa auccepraumu. /luccepraimonHas paboTa COCTOMT U3 BBEJECHHUS, 3 TJIaB,
3aKJIIOYCHHS, BBIBOJOB, CIIMCKA COKpAIICHWH M YCIOBHBIX O0O3HAUEHWH, M CIUCKA JHUTEPATYypHl,
BKJItouaroniero 249 ncrounukos. Jluccepranus uznoxkeHa Ha 125 ctpanuuax, BkiatoyaeT 13 Tabmui u

53 pUCYHKOB.



OCHOBHOE COJAEPKAHUE PABOTbI
Bo BBeaeHnun 00OCHOBaHBI aKTyalbHOCTb TEMbl PaOOThI, BHIOOp OOBEKTOB MCCIIEIOBAHUA,
chopMyIHPOBAaHBI OCHOBHASA 1I€JTb U 33/1a4H, 0003HaYeHa Hay4Hasi HOBU3HA, IPAKTUUECKasi 3HAUNMOCTh

1 ITOJIOKCHH A, BBIHOCUMBIC Ha 3allIUTY.

I'maBa 1. O030p auTepaTypsbl

O030p nHTEpaTypsl MOXKHO pa3[eUTh HAa TPU YacTU. B Hauane pacCMOTPEHBI MPUHITUTIBI
nerictBust potocencnOunuzatopoB B O/IT. OTaenpHO onMcanbl JOCTHXKEHUS, CBI3aHHBIE C CO3JJaHUEM
HOBBIX ITOKOJICHHH (POTOCEHCHOMIN3aTOPOB HAa OCHOBE TETPAIMMPPOJBHBIX KpacUTENIeH. YKa3aHbI
O0COOCHHOCTH CTpOCHHsI OMCKapOOLMaHWHOBBIX KpacHuTeneil u ux poroxumuueckue cBoiicta. [lanee
paccMOTpeHbI IPOOJIEMBI TOCTaBKU ()OTOAKTUBHBIX MOJICKYJ B KIETKH. PaccMOTpeHa CTpyKTypa Takux
OMOMaKpOMOJIEKYJI-TpaHcopTepoB Kak anbOymuH 1 JITTHIT u onrcana ux poJib B TOCTaBKE Pa3IUIHbIX
JUTAH/IOB B KJIETKH. B 3akitodueHnn paszena pacCMaTpUBAIOTCS aKTyalbHbIC HAIlpaBleHUs B 00JacTH
aJJTMTUBHBIX TeXHOJ0TUH (3D-11eyaTn) ¥ NPUHIUIIBI 1 MEXaHU3MBI JEHCTBUS (DOTOMHUITMATOPOB, & TOM

YHUCJIC KCTOIMAHNHOBBIX, YUACTBYIOIIUX B IIpOHCCCax MOJIUMEpPU3ALIUHA.

I'naBa 2. MarepuaJibl 1 MeTO/bI

Bropas rmaBa comepKHUT MEpEeuUClIEeHHE HUCIOJIb3YEeMBbIX BEIIECTB M PEAKTUBOB, NMPUBEICHO
OITMCAaHUE OHKCIIEPUMEHTAIBHBIX METOAUK (aOCOpOIMOHHAs M JIIOMHHECIIEHTHAs CHEKTPOCKOIHS,
UMITYJIbCHBINA  (hoTONN3, (IIyOpOMETpUsi KOPPETUPOBAHHOTO 110 BpPEMEHH IOJICYETa OJMHOYHBIX
¢GoToHOB, KOH(DOKATBHAS MHKPOCKOMHMS, KBAaHTOBO-XHMHUYECKHE pacyeThl). YKa3aHbl CIIOCOOBI
0o0pabOTKM JaHHBIX M HCIOJIb3yeMble M pacdyeToB Qopmynsl. B pabore wHcnonb30BaHbI
TeTpanupposbHble Kpacutenu (Pucynok 1, PucyHOk 2), cHHTE€3MpOBaHHBIE B J1a0OpaTOpUu TOHKOT'O
opranndeckoro cuareza ®I'bYH MHD30C PAH, 6uckapbonianHnHOBEBIE KpacuTeNst ObUIN TTOTyYeHBI 13
koiuekuud [OCHUNXUMO®OOTOITPOEKT (Pucynok 3), keronmanuHoBble kpacutenu (Pucynox 4)

OBUIM CHUHTE3UPOBaHbI B JlabopaTopuu (oTomonuMepusannu U noaumepHeix marepuanoB GI'BYH

NMX PAH.
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Pucynok 1 — CtpykrypHas popmyna kpacuteneit KX1 u KX6
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Pucynoxk 2 — CtpykrypHbIe GOpMYITBI TOpHUPHHOB

Pucynok 4 — CrpykrypHas ¢popmyna kpacureneit KI[1(cnesa) u KI2(cnpaBa)

I'naBa 3. Pe3yabTarsl M 00CyKIeHHe

TpeThst T1aBa MOCBAIIEHA OCHOBHBIM pe3yJIbTaTaM HCCIEeI0BaHUS (OTOXMMHUYECKUX CBOMCTB
TETPANTUPPOJIbHBIX ¥ IUAHHHOBBIX KPACUTEJIeH U MX KOMITJIEKCOB ¢ OMOMaKpOMOJIEKYJIAMH.

B pasgese 3.1 omnucaHel  CHEKTPAIbHO-KMHETHYECKHME  XApPAKTEPUCTHUKHA  HOBBIX
kapbopanunterpamuppoos (KX1, KX6, KII8, KI19, KI110, KI132, KI124).

Cnextpbl mornomienuss coeauHenuit KX1 wuw KX6 (PucyHok 5) xapakTepHbl JUIs
TETPAMPPONIBHBIX KpacuTeneil. B KOpOTKOBOJTHOBOH 00JacTH MPHUCYTCTBYET BBICOKOMHTEHCHBHAS
nosnoca nornonienns Cope (€ ~ 10° Mlem™), B Gonee mIMHHOBOMHOBOM 067aCTH CIIEKTPa HAXOAATCS
MeHee nHTeHcuBHbIe Q-monocsl. Coenunenne KX1 o6masnaeT MHTEHCUBHBIM HOTJIONIEHUEM B KPAaCHOM

00J1aCTH MEKTPOMArHUTHOTO CHEKTpa (Amax = 653 BM, £ = 7,2 x 10* Mtem™).
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Pucynoxk 5 — Criextpsl noriouieHus 1 GpiyopecueHunu (Asoss = 515 HM) kapoopanmixiiopuHoB (KX1
u KX6) B aTanosne

CriekTpsl (IyOopecleHIIUN KpacuTelleld CXOIHBI U UMEIOT MakcuMyMbl pu 658 M mist KX1 u
654 um nna KX6. Kuneruka rubenu QiyopecleHIMHM AAaHHBIX COEIMHEHUN B alETOHUTPHIIE
MOHOA’KCIIOHEHIIHAJIbHA, CO BpeMeHaMH ku3HU 6,1 He mist KX1 u 8,9 am nist KX6, a kBaHTOBBIE BBIXO/IbI
¢myopecuenimu paubl 0,17 mis KX1 u 0,12 gna KX6 (pactBoputens - ameroHuTpui). B psay
kpacureneit KI18, KI19 u KIT110 BBenenue atomoB ZN u Pd B KOOpIMHALIMOHHBIH [IEHTP TETPAUPpOJia
IPUBOJUT K YCWIEHHIO CHUH-OPOUTANIBHOIO B3aUMOJAEHUCTBUS, KOTOPOE MPUBOAUT K YCKOPEHUIO
uareproMbunanuonnoit kousepcun (MKK) u ymensinenuro ¢uryopecueniyn. [Ipu BBeacHun Pd B
TETPaNUPPONIbHBIN KpacuTeIb HAOII0aeTCsl YMEHBIIEHHE KBAaHTOBOTO Bbixojaa (imyopecuenuuu B 10

pa3 (Tabmuna 1).

Tabnuna 1 — CnekTpaibHO-KMHETHYECKHE XapaKTepucTuku kapoopanunnoppuputos B IMCO u

aneToHUTpHUIE™
Coenunenue Amax / HM
ITonoca Cope Q-1onoCH! Adn on i/ ne

KII32 421 516,550,593,648 653,718 0,03 8,4
KI134 420 516,548,592,646 650,715 0,04 9,1
KII8* (Zn) 419 550,585 662, 710 0,019 1,7
KI19* (Pd) 407 518,550,595 - 0,003 -
KIT10* 412 506,584,657 648 0,03 8,4

VYcTaHOBNIEHO, UYTO BBEJIEHUE KapOOPAHOBHIX 3aMECTUTENIed B MOJEKYIy TeTpamnuppoia

IMMO3BOJIACTCA COXPAHUTD (bﬂyopCCL[eHTHLIe CBOMCTBA MOJICKYJIBI.

B pa3gmene 3.2  oxapakTepW30BaHbl  CHEKTPAIbHO-KMHETUYECKHE  XapaKTePUCTUKH
BO30YKJICHHBIX COCTOSIHUN TeTpanuppoiibHbiX Kpacutenedt KX1, KX6, KI132, KI134, KII8, KII9 u
KII10 u nx xommuekcoB ¢ mojaekynamu YCA u JITTHIIL.

JIst O1leHKM BO3MOXKHOCTH J0CTaBKU MoJieKysl ®C B KJIETKH OBUTH HCCIIEIOBAaHBI MPOIECCHI

KOMILJIEKCOOOpa30BaHus c MOJIEKYJIaMH-TPAHCIOPTEPaMHU (anmpOymMHH U JITTHI).
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Kommuekcoobpasoanue kpacureneir ¢ UCA / JIIIHII npuBOOUT K YBEIMYCHHIO KECTKOCTH

MOJIEKYJIIPHOM CTPYKTYPbI KPAaCUTENS U COITYyTCTBYIOIIETO €My POCTa HHTEHCUBHOCTH (PITyOpecLeHINN

(Pucynok 6).
—O0M 1
7x10* AEC o . 180 ] " 10
——2.0x107M — 5,0010" M
exi0t |10 10°M 1604 — 1,010 M /\
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Pucynok 6 — CneBa - ciektpsl guryopecueHIu KX1 (Asoss = 430 HM) Ipu pa3aIMyHON KOHLIEHTPALUH
YCA (0 - 1x10* M), docdaTao-conesoii 6ydep, pH = 7,4. BcraBka: 3aBHCHMOCTD CTETIEHH
CBSI3bIBAaHMS KpacuTes OT KOHIEHTpauuu 0enka (Aper = 660 HM). CripaBa - cieKTpbl (GIyopeclieHIuu
KX1 (Asoss = 410 uM) 11pu pasauysbix koHuentpauusax JITHIT (0 - 1x108 M), pocdarro-conenoit
oydep, pH = 7,4. BcraBka: 3aBUCHUMOCTD CTEIIEHU CBS3bIBAHUA Kpacutels oT KoHieHTpamuu JITTHIT
(7\,per= 660 HM)

Mexanusm BzaunMmoaercTBua KX1 ¢ UCA 3HAUUTENBHO OTIMYAETCS OT B3aUMOJEHUCTBUA C
JIITHII. KomnuiekcoobpazoBanue xinopruHoB ¢ YCA mpoucxoaur ¢ 1o caifTy cszbiBanus FAL, kotopbrit
Haxonutcs B cyonomene |1B. Bzaumoneiicteue KX1 ¢ JITTHIT ocymecTBisieTcst mpu iepexoe MOJIEKYJIbI
XJOpuHA U3 BOAHOW (a3bl B Be3wKyisbl, oOpa3zoBanHbie JIITHII. TlockombKy BE3WKYJIBI COCTOST B
cpennem u3 800 enquuuUIl pochonunuI0B, HEOOXOAUMO BHECTH KOPPEKTHPOBKY B 3HAYCHHE KOHCTAHTHI
ces3eiBanus ¢ JIITHIT (K = Ku/800). [Tonyuennsie koHcTauThl cBsizbiBanust ¢ YCA u JITTHIT npuBeneHst
B TaOimie 2. BbicOkHe 3HaYeHHs KOHCTAaHT CBS3BIBAaHUSA YKa3blBalOT Ha S()PEKTUBHOCTH

KOMITJIEKCO0Opa3oBaHus JaHHBIX auranaoB ¢ YCA u JITTHIL.

Tabmmira 2 — 3HaueHuss KOHCTAaHT KOMITJIEKCO0Opa3oBaHus kapooparwmiterpanupposiaos ¢ YCA u JITTHIT

UCA JITTHIT
Kb x 10°/ M
KX1 1,3 4,2
KX6 3,2 55
KII32 3,0 -
KI134 54 -
KTI8 3,3 5,0
KII19 - 5,9
KII10 - 9,2
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Bce coenuueHnst poOAEMOHCTPUPOBAIN BBICOKHE KOHCTAHTHI CBSI3BIBAHUS ¢ OHOMOJICKYJIAMH
(Kb~ 10°M™).
B pasneJie 3.3 paccMaTpUBAIOTCS TPUILICTHBIC COCTOSIHUS TETPAITMPPOIIBHBIX KpacuTes e

KII32, KII8, KII9, KII10, KX1.

Tpumuernsie cocrostauss PC obpazyrores B pesynbprate KK u3 Bo30yx1€HHOTO CHHTIIETHOTO
cocrosiaust (YpaBuenuwe 1). Bo30yKaeHHOE TPHILICTHOE COCTOSHHE B OTCYTCTBHH KHCIIOPOJa
HePEXOUT B OCHOBHOE cocTosiHue (YpaBHEHHE 2).

PS(S1) »» PS(T1) 1)

PS(T1) — PS(So) kr (2)

rie KT — KoHcTaHTa CKOPOCTH THOETH TPUILIETHOTO COCTOSIHUS.

Jlns onpeneneHusi CHeKTPaTbHO-KMHETHYECKUX XapaKTEPUCTHK TPHUILIETHBIX cocTossHui OC
UCIIOJIB30BAJICS METOJ MMITYJIbCHOTO (poToim3a. TpHUIIeT-TpUILIETHBIE CIIEKTPhl TETPAIHPPOIBHBIX
kpacutesei (PrucyHOK 7), IeMOHCTPUPOBAIIH MOTIIONICHNE TPUIUICTHBIX COCTOsIHUMN B 00actu 440 - 500
HM, HapsAy ¢ MHTEHCHUBHBIM BBIIIBETAHUEM CHUHIIIETHOTO cOCTOSHUS (0koi10 400 HMm). Kunetnka rubenu

TPUIIJIICTHOI'O COCTOAHUA MOHOSKCIIOHCHIIMAaJIbHA, KOHCTAHTBI CKOPOCTHU IIPUBCIACHLI B Ta6m/1ue 3.

0.2 5
0.0 . : e e A —
400 500 600 700 800
< [JnvHa BomnHbI / HM
g 0.015-
024 0.0101
<
<
0.0051
0.000 4 : ‘
04 1 2 3
' Bpemsi / Mc

Pucynok 7 — IuddepenunanbHple TPUILIET-TPUILUIETHBIE CIIEKTPHI moriomeHus coequnenust KI19 (107
" M) B nponanone-1 (200 MKc TI0CTIe BCIBINIKK). BcTaBka: KMHETHKA THOEIM TPUILIETHOTO COCTOSHHUS
npu 710 HM
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Ta6mmia 3 — KoHCTaHTBI CKOPOCTH THOEIH TPUTUIETHBIX COCTOSIHUMA KapOOpaHMIITOP(UPHUHOB 1
XJIODUHOB B TIpoTaHoie-1

KII8 KII9 KII10 KII32 KX1

kr/ct 1,2 x 10° 1,6 x 10° 5,0 x 10? 1,1x10% |0,9% 10°

HccnenoBanne o0pa30BaHUS CHUHIJIETHOTO KHUCJIOPOAAa B Ipoueccax (OTOCeHCHOMIN3aluu
IPEJICTABIISIET UHTEPEC, IOCKOJIBKY CUHIJIETHBIA KUCIOpOA sBIseTcsl oqHUM U3 ADK, KoTopble MOTyT
OpPUBOIUTH K Trubenu KiIeToK. B pesynpTare mepeHoca SHEPruM C TPUILUIETHOTO COCTOSHUS
doroceHcHOUIM3aTOpa HA MOJICKYJSIPHBIA KHCIOpPOJ, IPOUCXOTUT 0Opa3oBaHHMEM CHHIJIETHOTO
kucnopona (Ypasuenue 3). Perucrpanus 02 MOKeT 0CyLIECTBIATHCS MO IFOMHUHECIIEHIIMH B OIMKHEH

UK obmactu (Amax ~1275 um), (VpaBuenue 4).

PS(T1) + 302 — PS(So) + 102 Kq 3)
rac, kq — KOHCTAHTa CKOPOCTH TYHICHUA KUCJIOPOAOM TPHUILJICTHOTI'O COCTOSHHA.

102 - %02 + hv 4)

KBaHTOBBIC BBIXOJIBI CHHIJICTHOTO Kuciopoaa st @C pacCUUTHIBAIMCH C UCTIOIB30BAHUEM B
kauecTBe craHgapra rterpadenminopdupuna (dPa = 0,60 B ameronurpuie). Bce uccnemyembie
TETPaNUpPpPOIIbl 00IaJAI0T BBIPAXKEHHONW CIOCOOHOCTHIO T€HEPUPOBATH CUHIJIETHBIA Kuciaopon (da>

0,5), (Tabmuma 4), cpaBHEMYIO ¢ KOMMepUYecKkuMHu Tpenapatamu st OJIT.

Ta6numa 4 — KBanToBBIe BBIXO/IB! cHHIIIETHOTO Kucnopona Da (102) a1s kapGopaHUNTETpanupposIoB
B HACHIIIICHHBIX BO3/TyXOM pacTBopax aneroHutpuia u JIMCO*

Coennaenue KII& KII9 KII10 KX1 KX6 I15* KII132*

Da 0,75 0,80 0,66 0,59 0,54 0,77 0,81

Mertogom wuMIyJIbcHOTO (OTONMM3a OBUIM  yYCTAHOBJICHBI  CIEKTPATbHO-KMHETHUECKHUE
xXapakTepucTuku TpuruieTHoro cocroauuss KX1 B kommekce ¢ YCA. Tlpu yBenndeHUH KOHIEHTPAIIMU
UCA B pactBope ¢ KX1 Habmomanochk Bo3pacTaHue TPUILIETHOTO TOTIomeHus kpacurens (PucyHok
8), uro o0BscHseTCs yBenndeHueM kBaHTOBOro Bbeixona MKK BcrenctBue oOpa3oBaHUs KECTKOU
CTPYKTYpPBI KpacUTENsI B KOMIUIEKCE ¢ aTb,OYMUHOM M YMEHBIIIEHUEM BKJIaJa BHYTPEHHEH KOHBEPCHUH.
Kunernka rubenu tpuruietHoro cocrosaust KX 1 B kommmiekce ¢ YCA MoHo3KCIOHeHIIHanbHa ¢ kt = 1,1

x 10° ¢t
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—e— KX1
—e— KX1 + YCA (7,7x10°8 M)
—e— KX1 + YCA (2,3x1077 M)
—e— KX1 +YCA (1,1x10% M)
0,00 4
00
<
<
-0,05 3
Pucynoxk 8 — [luddepenunansuple TpuruieT-TpumieTHoie  cnekTpel KX1  mpu  pasnuyHbIX

kornenTparmsax YCA (0 — 1,1 x 10% M) B docdaTHO-coneom Oydepe, pH 7,4, (200 Mkc moce
Benbliki). Ha Bpe3ke moka3zaHa kuHeTHKa rubenu tpuruietHoro coctosHus KX1 mpu 440 um u
paznuuHoi koHueHTpaun YCA

I[J'ISI OICHKU CTCIICHU 3KPAaHWPOBAHHOCTHU TPHUIUICTHOI'O COCTOSAHUA MOHGKynOfI YCA Obuin
MMPOBCACHBI SKCICPUMCHTBI IO ONPCACIICHUIO KOHCTAHTBI TYMICHUSA TPHUILICTHOTO COCTOAHHUA dC

kuciopojaom (Tabmwuma 6).

Ta6JII/ILIa 6 — 3HaueHMS KOHCTAHT TYHICHUS TPUILIICTHOI'O COCTOSAHUSA COCAUHCHUS KX1
MOJICKYJISIPHBIM KHUCJIOPOAOM B Pa3JIMYHBIX YCIIOBUAX

docdaTtHo-coneroit Oydep | UCA BCA

kq/ M?tct 1,8 x 10° 4.5 x 108 4,2 x 108

[Ipn tymenun tpumieTHslx coctostHMM KX1 kuciopomoM B pacTBope, KOHCTAaHTa TYIICHMS
00bIYHO paBHa Juddy3nonHoi koHcTanTe ckopoctu (kdiff = 8RT/3000m) ¢ yuerom chowuH-
craTucTuieckoro dakropa 1/9. Jlist BOOHBIX pacTBOPOB IpH KOMHATHOM Temmieparype 1/9 Kdiff paBHa ~
1 x 10° M?ct TIlomyuennas KkoHCTaHTa CKOpPOCTH TYIIEHHsS TPUILUIETHOro cocTosHus KX1
MOJIEKYJISIPHBIM KHCIIOPOJIOM B KOMIUIEKCE C albOyMHHOM B 4 pa3za MEHbIIIE 110 CPAaBHEHHIO C BOJHBIM
pactBopoMm KX1. D10 00bsCHAIETCS BO3HUKAIOIIMMU CTEPUYECKUMHU 3aTPYJHEHHUSIMH IPHU
B3aMMOJICHICTBUH MOJIEKYJIIPHOTO KHUCJIOPOAA U BCTPOEHHOI'O B CTPYKTYpYy albOyMUHA TPUILIETHOTO
COCTOSIHUS. biM3KkMe 3HAueHUs KOHCTAHT TYIIEHUs KHCIOpOAOM TpuIuieTHOro cocrossHus KX1 B

koMmruiekce ¢ BCA u UCA 00bsicHseTCS BEICOKUM CXOJACTBOM JIAHHBIX OCJIKOB.

B skcnepuMeHTax ¢ pakoBbIMM KieTKaMu oMbl C6 ObL1o mokazaHo oopazoBanne ADK npu
OCBEILIEHUH KJIETOK, HarpykeHHbIX KX1. YcranoBnennas temHoBas nurotokcnuyHocth KX1 n KX6 Ha

paxoBbIX KieTkax paBHa [Cso > 44 MkM mociie 72 yacoB HHKYOHUpPOBaHHS.
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Pucynok 9 — I'enepanus ADK B pakoBbix kieTkax C6 npu poroakruBaiuu coenunenns KX1.
Macmrab — 20 Mkm

B coueranuu co cBeroBoii 00padoTkoit, KX1(C = 5 mxM) BeizbiBaeT 100% rudens kierok. [Ipu
3TOM YK€ uepe3 | MUHYTY Iociie OCBEUIeHMsI B KJIeTKax nosbliaercs ypoeHb ADK. Yepes HECKOIBKO
MUHYT BCSI IIUTOILIa3Ma KJIETOK sipko okpammuBaercs DHR 123 (uaaukatop ADK) (Pucynok 9). Uepes
10 MuRYT mocyie GOTOAKTHUBALIMH KJIESTKHU MPOKPAIIHBAIOTCS HOUCTBIM TpormaneM uan SYTOX ™, uro
yKa3bIBaeT Ha MOTEPIO OapbepHOil PyHKIMHM MeMOpaH.

B okcnepumentax mo ¢oromurorokcuuHoct Ha kietkax HCT116 ycranoBmeHo, dYTO

HanOOJIbIIeH IIUTOTOKCUIHOCTHIO 00manaroT kpacutenu KI132 u KI19 (1Cso ~ 1 MxM).

B pasgene 3.4 oxapakrepu3oBaH (OTOMHIYLHUPOBAHHBIA IEPEHOC 3JIEKTPOHA OT JOHOpA

3JIEKTPOHA K OMCKapOOIIMaHMHOBOMY KpacUTEN0 U KoMIiekcooopazoanue ¢ YHCA.

OI[HI/IM U3 MEXaHU3MOB JSUCTBUS ®C gBnsgercs MEPCHOC JJICKTPOHA HAa TPUILJICTHOC COCTOSAHUC

®C ¢ monekybl-fgoHopa (YpaBHeHue 5):

PS(T1) + D — PS* + D** (5)
B pesynbTare o6pasyercs paaukan-anuoH OC, KOTOPbIi B NaldbHEHIIIEM MOXKET pearupoBarh C

MOJICKYJISIPHBIM KHCJIOPOIOM ¢ 00pa30BaHUEM CyNepOKCHIHOTO paaukaina (YpaBHeHue 6):
PS* + 02— PS + 02 (6)

Jyis TOro 4To0Bl yCTAaHOBUTH BO3MOKHOCTH 00pa30BaHuUs aHUOH pajukanoB Kpacuteneit BKI[1
u BKII2 B pe3ymbTare nepenoca snekTpoHa u noreHnuansHoro neiicteus bKL kak @C I-ro tumna, 6putn
IIPOBEJICHBI SKCIIEPUMEHTHI 110 UMITYJIbCHOMY (POTOJIU3Y B MOJIEIBHON CHCTEME C JOHOPOM 3JIEKTPOHA

(ackopounOBO# KHcIoTOM — AK).

[Tpu ummnynscHOM (hoToBO30OY)aeHnu pactBopa BKII1 dbopmupyercs TpumieTHoe cOCTOsSHUE
KpacuTells, XapakTepusyromeecs TuddepeHmaIbHbIM criekTpoM moriomenus (Pucynok 9, a, 1). B
OTCYTCTBUE KHCJIOpO/a KHHETHKa Tubenu TpuruietHoro coctosiius BKI[1 MoHO3KcIOHEHIalibHa co
BpeMeHeM Ku3HH 350 MKC U KOHCTaHTOM CKOPOCTH TyLIeHHus KucaopoaoM Kqgoz = 2,0 x 10° M1c L, Ipu

no0aBIeHUH aCKOPOMHOBOM KHUCIIOTHI HAOJIOIaeTCs TylIeHue TpurieTHOro cocrosHus BKI1 3a cuer
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nepenoca snektpona (Ypasuenue 7) (kgaa = 2,4 x 10° Mc™?) u usmenenne nuddepennumansroro

cniektpa norsorenus (Pucynok 10, a, 2).

AA
BCD%*(So) + hv — BCD?(S1) — BCD?(T) AL BCD** + AA* )
BCD** + AA** — BCD*(So) + AA (8)
BCD** + BCD** — BCD?%*(So) + CD(So) )
é 1
0024 , =~ -/2 /
B e RSN
2 [nuHa BonHbl / HM
MB 010{0

-0,02 004

0,02 0,05 1
-0,04

2

\

0,00

C ,00 =G =
006d %0 0.05 : 400 500 600 700
’ Bpewmsi/ ¢ AnvHa BomnHb! / HM

Pucynok 10 — (a) Juddepenumansubie crnekTpsl mormomenus pactsopa BKI[1(3 x 107 M) B
nponanone-1 gepes 200 Mkc nocne GpoToBo36yx)aeHus B oTcyTcTBHE (1) M B mpucyTeTBuu 1 X 1072 M
ackopOuHOBOM Kucnothl (2). Ha BcTaBke (B) moKaszaHa KMHETUKA pacliana KaThoH-paaukana BKI[™ npu
420 um B pactBope BKII1 (6 x 10~ M) B mpucytctuu 1 x 1072 M ackop6HHOBO# KHCTOTHL (6) CTIeKTpHI

nornomenus pactsopa BKII1 B npomanone-1 (4 x 107" M) nocne ¢poronusza (1) B orcyrcTBHe 1 (2) B

IPUCYTCTBUH aCKOPOMHOBOM KUCIIOTBHI

®otoBo30yxnenne BKIIl B mpucyrctBum AK u3MeHS€T CHHIJIET-CHUHIJIETHBIA CIIEKTP
nornouienust BKI[1. Bo3Hukaromuii ciekTp NOromeHus npy BeICOKUX KoHleHTpauusax AK cosnamaer
CO CHeKTpoM MoHOXpoMmodopHoro nuanuHoBoro kpacutens (LIK), uro ykas3biBaeT Ha pa3pylieHHE
oucxpomodopHoii cucrtemsl (Pucynok 10, 6). Bbeutm paccumransl KO3()PHIMEHTH MOJSPHOM
SKCTHHKIUK JUIsl TpuiuieTHoro coctosaus BKI[? (es30 = 9,6 x 10* M~ lem ~ 1) m xarmon-pamukana
BKII** (e420 = 7,8 x 10* Mtemt). O6patnas pexomOunarus (YpaBHeHue 8) He ABISIETCS OCHOBHBIM
nyTeM TuOenu pajukana, T.K. MOJIPa3syMEBAeT IOJIHOCTBIO 00paTuMoe IpeBpalleHue, 4YTO He
coriacyercs ¢ i3MeHeHHsAMH B criekrpax noryomienus BKI[1. Kuneruka ru6enu BKII** coorBeTcTBYET
peakiu  BToporo mopsiaka (Pucynok 10, 6). IIpeamonoXuTensHO pEeKOMOWHAIMS —PagUKaioB
(YpaBuenue 9) mpoTekaeT ¢ pa3pylIeHHEM T-CONPSHKCHHOW IIEMH OJHON MOJIEKYJbl KPAacUTENs C

obpazoBanreM MoHoxpomodopHoro 1uannHoBoro kpacurens (LK) (uto cormacyercs co cnekTpom
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MIOTJIONICHMS) M C BOCCTAHOBJICHHEM OAHOU mcxomHou modekyisl kpacutens (BKI[1). [Tomydyennas
KOHCTaHTa PEKOMOMHAIMY PaauKaioB kpacutens 2k = 1,3 x 10° M*c¢™? g BKII1 u 1,8 x 10° M ¢t
BKII2. BzaumopeiictBue annoH-pagukana BKL] ¢ MonekylIspHbIM KHUCIOPOJOM MOXKET NMPHUBOJIUTH K
00pa3oBaHUIO0 IMMTOTOKCUYECKOTO CYMEPOKCHIHOTO paaukana. CrnocoOHocTh Mosekynsl BKI[1
neiictBoBath kak @OC Mo MeXaHU3My IMEpeHOca 3JIEKTPOHA MOXKET HMMETh Ba)KHOE 3HAYEHUE Ui

nocieayromero uccinegosanus mexannsmos OJIT.

UccnenoBanme  ces3piBanust  BKI[1 ¢ anbOymMHMHOM — CONPOBOXAAETCA  yCUIICHUEM
(uiyopecleHIIMY U yBEJINYEHUEM BPEMEHU KM3HU CHUHIJIETHO-BO30YKAEHHOTO COCTOSIHHMS KpacUTels

(Pucynok 11).

10000 o —— |IRF

—— BLK1

—— BLIK1 + 1 MkM UCA
—— BLIK1 + 5 MkM YCA
—— BLIK1 + 10 MkM YCA

MHTEHCMBHOCTDL / cyeT

Bpewms / HC

Pucynok 11 — Kunetuka ru6enu dayopecueniuu BKII1 (4 x 107 M) npu pa3imuuHbIX KOHIEHTPALUIX

YCA (0 - 1,0 x 10° M). (Aeoss = 590 HM, Ape: = 660 HM)

B docharnom Oydepe, HabmrogaeTcss MOHOAKCTIOHEHIIUANIbHAS THOENb (hiyopectienninn bKI[1
co BpemeHeM >xu3HU okono 0,2 Hc. Ilpu noGaBnenun UCA, B KMHETHKE IOSBISIOTCS HOBBIC
noaroxusymme komnoHeHTs! (0,5 HC m 1,5 He). Ilpu mocneayromieM yBEIMYEHUM KOHILIEHTPALMH
anbOyMHHa, KOPOTKOXKMBYIAsi KOMIIOHEHTa, COOTBETCTBYIOIAs BpPEMEHU JKU3HU CHHIJIETHO-
BO30YKJICHHOTO COCTOSHUSI cBOOOmHOM Mosiekynbl BKI[1l, mcuezaer, uTo yka3plBaeT Ha TOJHOE
cBs3biBaHue Monekyn kpacutens ¢ UCA. IlosiBieHue ABYX HOBBIX JOJTOXXHBYIIUX KOMIIOHEHT B
KHHETHKe rudenu (ayopecleHld Mo BCe BUIMMOCTH COOTBETCTBYIOT OOpa30BaHMIO JBYX THIIOB
KoMIUTeKCcOB kpacutens ¢ anb0ymuaoM. BKII1 u BKII2 cesa3biBatorcst ¢ UCA mexay cyomomenamu A
u [lA, B IMpoKOM yMepeHHO MOJIIPHOM KapMaHe, PU 3TOM OJIMH KOHIIEBOM MHOJIEHUH PaCIOI0KEH
B ITyOMHE KapMaHa, B TO BpeMs Kak BTOPOIl OpUEHTHPOBAH B CTOPOHY BHEIIHEH MOBEPXHOCTH Oelika.
Koncranra caaspiBanus BKI[1 ¢ YCA cocrasuna Kb = 1 x 10° M, MeTonamu ummysibcHoro gotonusa
ObUIO TIOKa3aHO oOpa3zoBaHue TpuUILieTHOrO cocTosiHus Kpacutens BKI[1 B xommiekce ¢ UCA.
KoncranTa cCKOpOCTH THOENN TPUILIETHOTO COCTOsIHUS Kpacutens B komiuiekce ¢ UCA coctaBmia Kt =

1500 ¢ ma BKII1 u kr = 1650 ¢ gaa BKLI2.
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JI1st o1ieHKH BO3MOYKHOCTH JocTaBku MosieKysn BKI] B kineTku-muinenn ObuT 0XapakTepu3oBaH
nporecc komriekcooOpazoBanust ¢ YCA. Ilokazano oOpa3oBaHHMe HEKOBAJICHTHOTO KOMILIEKCA
Kpacurels ¢ anb0yMHHOM, COIIPOBOXKAaoNIeecs yBenuueHueM ¢uryopecueniun monekysl BKII. bruto
YCTaHOBJIEHO 0Opa3oBaHME aHMOH pajukana kpacutens bKI[ B pesynbrare mepeHoca 3jeKTpoHA OT
MOJIEKYJIbl JIOHOpa. YCTaHOBJEHHBIH mporecc (OTomepeHoca 3JIEKTPOHA CBHUAETENbCTBYET O
BO3MOXXHOCTH 00pa30BaHMsI CYIIEPOKCHIHOTO paJiiKalia B pe3yibTaTe peakiuu, aHuoH paaukana BKI]

C MOJICKYJIAPHBIM KHUCJIOPOIOM.

B pa3aeliie 3.5 onucansl (bOTOXI/IMI/I‘ICCKI/IC CBOMCTBaA KETOIMaHNHOBBIX KpaCHTeHCfI Ha OCHOBEC

0,0’ -01c (3aMeIIeHHBIX OCH3WIH/ICH) [IMKJIONEHTAHOHOB.

BBenenvne kapOOHWIBHOM Tpynmbl B MOJEKYJIy IIMAaHMHOBOTO KpacuTeldsl NPUBOAMT K
HIOSIBJICHUIO TPUILICTHOTO cocTostHuUs (N, 1) THIIa, IOKATH30BAaHHOTO Ha aTOME KapOOHUIIBHOW TPYIIIIBL.
JlaHHBIE TPUILIETHBIE COCTOSIHUS OTJIMYAIOTCS BBICOKOM PEAKIIMOHHON CrOCOOHOCTBIO. BuIpaxkeHHas
HKK u crocoOHOCTh TeHepupoBaTh paJuKalIbHbIE HHTEPMEIUATHI TO3BOJISET PACCMATPUBATh JaHHBIC
coelMHEHUs] He Toybko Kak mnoreHuuanbHble ®C, Ho xak ®U ang ucnonp3oBaHUS B IpolEeccax
dbotonmonumepuzanuu. YcranosieHo uto KI[2 o6pasyer kommiekc ¢ YCA ¢ KOHCTaHTOM
KoMIiekcooOpasoBanuss Kp = 6 x 10* M. Hanuume 5neKkTpomoHOpHOH (IMITHIAHMIMH) U
AIIEKTPOHOAKIENTOPHON KapOOHUIBHOMN IPyTITBI IPUBOAUT K BHYTPUMOJIEKYJISIPHOMY TIEpEHOCY 3apsiia
B Mosekynax KI{1 u KL[2. Pe3ynbratom 3TOrO0 sIBNIsSI€TCS 3HAUUTEIBHBIA COIbBAaTOXpOMU3M (PucyHok

12).

= 1.0 H — AMCO
—— lMponaxon-1 = AueToHnTpUn

o 107 —— OMCO g —— lNponaHon-1
3 AueTtonnTpun 8 0.8 4 Tonyon
% — Tonyon S
3 o8- =3
= £
S B
c 0.6

®
o ©
O 0.6 I
S I
sy
g 2
8 8 0.4
2 044 s
= =
% a 024
£ 024 £

0.0 T T T T 1 0.0 T T T T T T 1
350 400 450 500 550 600 450 500 550 600 650 700 750 800
[nuHa BOMHbI / HM [nuvHa BonHbI / HM

Pucynok 12 — Hopmai30BaHHBIC CIIEKTPHI ITOTIIONMIEHUS (clieBa) U (piryopecieHnn (CrpaBa)
kpacurens KI[2 B pa3nuyHbIX pacTBOPUTEISNX

B HCMOJIAPHBIX AIlPOTOHHBIX PACTBOPHUTECIAX, TaKHX KaK TOJIYOJ, KBAHTOBBIM BBIXO/

¢uryopecueHIM ketormanuHoBoro kpacutens K2 cHuxaercs npy BBEICHUH METaKPUIATHBIX TPYIIT
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(Tabmura 7) mo cpaBHenuto ¢ HezamenieHHbIM KI[1. I[IpuunHO# 3TOT0 ABASCTCS YaCTHYHOE HAPYIIIEHNE

IJIAHAPpHOCTHU MOJICKYJIBI U YCKOPCHUC ITPOLIECCOB KoJiebaTeIbHOM’ pei1akcanu.

Tabmuua 7 — @nyopecueHTHbie Xxapaktepuctuku kpacureneid KI[1 u KL[2 B pa3nu4nbix

pacTBOPUTENSAX
PactBopuTenn Coenunenue  (Ogn Tgn / HC
K11 0,10 0,67
ALIETOHUTPUIT
K112 0,11 0,71
K11 0,08 0,30
Tomyon
K112 0,05 0,24
K11 0,15 0,46
[Iponanoin-1
K112 0,35 1,16
K11 0,17 0,78
/IMCO
K112 0,20 0,84

CTa6I/IHI/ISaHI/IIO CI/IHFHCTHO'BO36Y)KHCHHOFO COCTOAHUA KpaCUTECIIA BOAOPOJAHBIMH CBA3SAMHU C

MOJICKYJIaMH PAaCTBOPUTEIIA MOXKHO Ha6.]'IIOI[aTI> IIpu HM3Y4YCHUHU BPCMCH KU3HH (bJ'IYOPCCI_IeHHI/II/I B

npomnanoiie-1. Bpems sxu3nu dayopecuenuuu s K2 yBennuuBaercs B 2,5 pasa u3-3a 00pa3zoBaHus

BOJIOPOJHBIX CBSI3€H MEXJly paCTBOPUTENIEM U METaKpUJIATHBIMU IpynnaMu Mosekyisl KI12.

B pasaejie 3.6 OPUBCACHDBI CIICKTPAJIbHO-KUHCTUYCCKUC XAPAKTCPUCTHUKU TPHUIIJICTHOT' O

COCTOSIHUS KeTollMaHnHOBOro kpacutens KII2.

B TPUILNICT-TPUILUICTHBIX CIICKTpaxX IMMOTJIOICHUA COCINHCHUA K2 B AllCTOHUTPUIIC Ha6n101[aeTc>1

MOTJIONICHHE TPUILIETHOTO cocTostHusl B oOmactu (520-740 HM), a Takke BBIIBETaHHWE OCHOBHOTO

coctosiHus okouo 450 um (Pucynok 13).

0.01

T
600
[nuHa BonHbl / HM

-0.02 o

-0.03 o

T
700

02 04 06 08

Bpewsn / mkc

Pucynok 13 — JIuddepeHnmanbHbIi TPUTIIET-TPUILIETHEIH criekTp nornomenns K12 (8,0 x 1076 M) B
arieroHuTprIie (0e3 yaaaeHus KUCIopoaa) uepes 35 He mociie BCnbIkhu. Bo30yxaeHue npu 455 HM.
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BcTaBku 1Moka3pIBalOT BBIIBETAHUE CHHTIIETHOTO COCTOSIHUS py 460 HM U THOETh TPUIUIETHOTO
cocrostaug K112 mpu 700 M (k= 1,1 x 107 ¢?)
B panpHelieM npoBOAWIM ONPENEIICHUE KBAHTOBOI'O BBIXOJA CHUHIVIETHOTO KHUCJIOPOAA IS

coenuHenuit KI[1 n KII2 B pasnnunsix pactBoputensx (Tabnuua 8).

Tabnuna 8 — 3HaueHus: KBAHTOBOTO BBIX0OJa CHHIIIETHOTO Kuciopoaa (®a) ans KI[1 u K112 B
pa3IMYHBIX PACTBOPUTEIIAX

CoenuHeHue Aneronutpuwi  [Tomyoun [Tponanosn-1
KI]1 0,14 0,16 0,05
K12 0,17 0,11 0,08

MomnexysipHOe OKpYKEHHE KpacHuTels BiauseT Ha 3((EKTUBHOCTh T€HEpAIMd CHHIJIETHOTO
kuciopona. B mpomanosne-1 3To yBennueHue KBaHTOBOTO BBIXOJla CHHIJIETHOTO Kuciopoaa s KI[2
nocturaet moutd 40%. ITo CBs3aHO C TOMOJHUTEIBHON cTabuIu3aluen TpuieTHoro coctossHus K12
BOJIOPOJTHBIMU CBSI3SIMH MOJIEKYJl cruprta. [IpoTuBOmonoxHast curyarus HaOJIr0gaeTcss B Cilydae
HETOJISIPHBIX PaCTBOPUTENCH, TAKUX KaK TOIyoJ. B oTcyTcTBHe 3¢ dexTa cTabunnsaiuy pacTBOPUTENS
ponb KkosebaTtenbHOM penakcanuu s K2 Bo3pacraer (M3-3a HaJIWYUS METaKpUIATHBIX

3aMeCTHUTeNeH), a POJIb UHTEPKOMOMHALIMOHHOM KOHBEPCUH U (PIyOpECIIEHIIMN YMEHbIIAETCS.

[IpemmoxenHbIii  MeXxaHu3M O00pa30BaHUS HWCXOJHBIX PpATUKAIBHBIX HHTEPMEINATOB U3
monekyibl KI[2 B TpPUIUIETHOM COCTOSHUHM 3aKJIIOYaeTcs B OBICTPOM BHYTPH/MEXMOJIEKYISIPHOM

HIePEeHOCE AIIEKTPOHA U CIISIYIOIIETo 3a HUM nepeHoca nporoHa (PucyHok 14).
3[R1-CH2-N-R2C=0]" + R1—-CH2-N-R2C=0 «>
> 3[R1-CH2-N-R2C=0---R1-CH2-N-R2C=0]" —
— 3[R1-CH2-N-R2C-O"---R1-CH2— N*-R2C=0] —
— R1-CH2-N-R2C-OH + R1-CH2-N-R2C=0
KETHJIBbHBIN paMKal  aMHHOAIKWIbHBIA pajnuKal

Pucynox 14 — IIpennoxeHHbli MeXaHu3M 00pa3oBaHMs paJuKaioB pu ¢oroBo30yxaennu K112

B pesynbrate 00pa3yroTcs KETHIBHBIA U aMHHOATKWIBHBIN paJuKaibl, KOTOPbIE YYaCTBYIOT B
npolecce NoauMepusaluu. MeTrogaMu UMIyJIbCHOro (oToiau3a ObUIM MOMYYEHBI CIEKTPAJIbHBIC
XapaKTEepUCTHKK pamukanbHbix uHTepMenuaroB it K11 u KI[2 B npomanone-1 (Pucynok 15). Ha

mudhepeHIaTFHOM CIEKTPE MOTJIONICHHsI HaOMo1aeTcsi 00jiee MHTEHCUBHOE TMOTJIONMICHUE JaHHBIX
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uatepmeanaToB B ciydae K12 (kpacHsrit) mo cpaBaenuto ¢ KI[1 (uepHsIif), 4TO yKa3piBaeT Ha Oojee

MHTEHCUBHYIO T'€HEpaLuIo paaukaioB B ciaydae KL[2.

b -
. —a— K11
0.002 4 [ \ —e— KL|2
lI _.-/ } l““"'-\: h
I. ;, Hl-\h___%
0.000 . — . e g
A0 450 .r.’.'ilill] 590 600
! . ‘
4 1 [AnwWHa BonHELl / HM
™, /|
| L. A
00024 —a— |
J
-0.004 - ‘. g
il

Pucynox 15 — JluddepeHnuansuslii BpeMeHHOM crekTp nornomenns coexuaenus K11 (1 x 107 M)
1 KL12 (1 x 10°® M) B npomnanosne-1, 50 Mc mocie BCHBILIKN

JUis  HMCCIeOBAaHHBIX KETOIMAaHMHOB ObUIO MOKAa3aHO, 4YTO BBEIEHHE METaKPUIATHBIX
3aMeCTHTENe TMPHUBOAUT K CTa0MIM3alu BO30YKICHHBIX COCTOSHHH 3a c4eT o0O0pa3oBaHus
BOJIOPOJTHBIX CBSI3€H ¢ MOJIEKYJIaMH MPOTOHHBIX PAaCTBOPHUTENEH, C COOTBETCTBYIOUINM YBEINICHUEM
KBAaHTOBBIX BBIXOAOB (ryopecuenuun (+55%) u cunrnetHoro kucinopoaa (+40%). B kauectse
MOHOMEpa B TMpOLECCEe MOJUMEPU3ALMN HCIOIB30BANICS TPUAKPUIIAT NEHTAdPUTPUTA, KOTOPBIH
SBIISICTCS TIOJSIPHOW M TIPOTOHHON MOJIEKYJIOH, Tak)Ke CIOCOOHOM CTaOMIIM3MPOBATH BO30YXKIECHHBIC
COCTOSIHUSI MOJIEKyJbl  (oTomHHMIIMaTOpa. I[loka3aHO yBenWUYeHWE TEeHEpalud PaTUKATBHBIX
UHTEPMEINATOB I HOBOT'O METAKPUIATHOTO MPOU3BOIHOTO, YTO YKA3hIBACT HA YITyUIlIEHHBIC CBOMCTBA
naHHoro ¢oroununmaropa. Merogom DLW-dotonmurorpaguun ¢ uUCHONb30BaHUEM JIaHHOTO
¢doronHMIIaTOpa OBUIH CO3/IaHBI PA3IMYHBIE MUKPOCTPYKTYPBI C MUHHUMAJIBHBIM pa3MepOM DJIEMEHTa,

JOCTHUTAIONUM 45 HM.

3AK/IFOYEHUE

B pamkax nmpencTaBiIeHHONW JAHUCCEPTAIMOHHOW  pabOThl  OBUIM  OXapaKTepU30BAHBI
dboTOXMMHUYECKHE CBOWCTBA psa HOBBIX KapOOPaHWITETPANMUPPOIBbHBIX, OUCKApOOIMAHUHOBBIX W
KETOIIMAHMHOBBIX KpacuTelled W WX KOMIUIEKCOB C Omomakpomosekyiamu (amsOymuH, JITTHIT).
MeTogamu UMITyJIbCHOTO (POTONIM3a OBLIO MOKAa3aHO KIIOYEBOE 3HAYEHHE TPUILIETHBIX COCTOSHUMN
KpacuTenei B mporeccax (oTtoceHcmOunu3anud. BpeneHue KapOOpaHOBBIX 3aMeCTUTENEH B

TETPAMPPOJIbHBIE KPACUTEIH MO3BOJIIET COXPAHUTh KaK (DIIyOpecIieHTHBIE CBOMCTBA KpAaCUTENEH, TaK
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U BBIPOKEHHYIO (poTOCEHCHOMIN3UpYIONyt0 ciocoOHOCTh (Pa>0,5), cpaBHUMYIO ¢ KOMMEPUYECKUMU
npenapatamu it OJIT. Co3nanue KOHBIOTaTOB KapOOPaHOB M TETPAMMPPOIIOB MO3BOJISIET MOIYUYHUTh
O yHKIIMOHANBHBIE TEPaeBTUYECKUE areHThl, KOTOpble MOTYT HCIONb30BaThes Kak B @JIT, Tak u B
Oop-HenTpoHo3zaxBaTHOU Tepanuu. CoxpaHeHue (IyopecleHTHBIX CBOMCTB KapOopaH-3aMEIICHHBIX
KpacuTelel TakKe M03BOJISIET OCYIIECTBIATH (DIIyOPECEHTHYIO BU3yalln3alnio 60opa B OMOJIOTHYEeCKIX
TKaHsAX. i1 OIEHKH BO3MOXXHOCTHU JOCTaBKU (POTOCEHCHOMIIN3ATOPOB B KJIETKH OBLIO MPOBEICHO
UCCIICIOBAaHUE TIpoLecca KOMILIEKCOOOpa30BaHUSI C TAaKUMH MOJICKYJaMH-TPAHCIOPTEPAMH Kak
ansOymuH u JIITHIL. YcranoBneHno uto uccienyemble KapOOpaHUITETPAIUPPOIIbl M OMCKapOOIuaHHbBI
00pa3yloT HEKOBAJCHTHbIE KOMIUIEKCHl C JAHHBIMH OMOMaKpOMOJEKYJaMH, YTO COIPOBOXKIAETCS
ycuiieHueM duryopecteHun  kpacureneil. B kommiekcax ¢ Oenkamu u JIITHIT mpoucxomut
cTa0MIIN3alusl CUHTJIIETHO-BO30YK/ICHHBIX COCTOSHUH KpacHTelel 3a CYET YBEIWYCHHUS >KECTKOCTH
CTPYKTYpBl KpacuTenis NpH BCTpauBaHUHM €ro B OuoMakpomosekyiny. s OuckapOOLMaHMHOBBIX
KpacuTesiel 1oka3zaHa BO3MOKHOCTh (POTOCEHCHOMIM3UPYIOLIETo ASUCTBUS 110 MeXaHu3My |-ro tuma
(mepeHocC 3JEKTpoHA), ¢ 00pa3oBaHMEM AaHMOH pajauKaia Kpacutensd. [lomydeHHbI aHMOH-paaMKal
KpacuTess BCTyNas B PEAKLUHUI0 C MOJEKYJSPHBIM KHUCIOPOAOM MOXKET HMPUBOAUTH K 0OPa30BaHUIO
IIUTOTOKCUYECKOTO CYNEPOKCUIHOTO paaukana. Pa3paborka ¢orocencuOmnmmszaropoB |-ro Tuma
ABJISIETCSl TIEPCIEKTUBHBIM HAIPABICHUEM JUIS TE€pAalUU OIyXOJIEW C BBIPAXKEHHOW rurnokcueut. s
KETOLMaHUHOBBIX KpacHUTENEH YCTaHOBJIEHO, YTO HOBOE MeTakpuiaTHoe mnpousBoaHoe KII2 umeer
0oJiee BHICOKMI KBAaHTOBBIN BBIXOJI CHHTJIETHOTO Kuciaopoaa (+40%) mo cpaBHEHHIO C He3aMeIeHHOH
monekyior (KL[1) B yCloBUsIX aHAIOTUYHBIX YCIOBHSIM MpoBeaeHHs GoTornonumepusanun. [lokazana
Oosiee BbICOKasi A(G(HEKTUBHOCTh TEHEPAMHM PAJAUKATBHBIX WHTEepMeAuaToB s coenuHenws: KII2.
Jlannable (HOTOXMMHUYECKUX HCCIIEJOBAHUN IMO3BOJISIIOT TOBOPUTH O TOM, YTO HOBOE METaKpHUIATHOE
npousBoHoe KII2 sBisiercs 6oee 3¢ppekTBHBIM (POTOMHUITMATOPOM JJIsi IPUMEHEHHS B aIUTUBHBIX

TCXHOJOI'usiXx.

BbIBO/IbI

1. YcTaHoBIIEHO, UTO BBEICHHE KapOOPaHOB B TETPATUPPOIILHBIE KPACUTEIH TIO3BOJISIET COXPAHUTD
BBICOKME 3HAUEHMsI KBAaHTOBOI'O BBIXOJAa CHUHIJIETHOro kuciopoga (®a>0,5), koropas cpaBHMMa C
komMMmepueckumu npenaparamu it O/T. Ipu sTom Hanmuune kapOOPaHOBBIX 3aMECTUTENEH TTO3BOJISET
paccMarpuBaTh JaHHbIE (POTOAKTHBHBIE MOJIEKYJIBI B Ka4eCTBE areHTOB I OOp-HEHTPOH3aXBaTHOM
TepaIum.

2. HccnenoBanHble KapOOpaHUITETPAUPPOIbl U OMCKapOOIMAHUHOBBIE KPAacUTENU OOpa3yloT

Kommiekchl ¢ Mojiekymamu UCA u JIITHII ¢ xoHcranToii cesseiBanus Kb ~ 10° M. B mpouecce
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KOMIUIEKCO0Opa3oBaHusi HaOmogaeTcsl ycuwieHue (IyopecleHIud, KaK pe3yJbTaT YBEIHMYEHUs
JKECTKOCTU MOJIEKYJIIPHON CTPYKTYPbl KPACUTEIIS.

3. [losydeHbl ceKTpalbHO-KUHETUUECKHUE XapAKTEPUCTUKU MPOIYyKTOB NEPEHOCA AIEKTPOHA Ha
tpuruietTHoe coctosinue kpacutenerd bKI[1 u BKII2. [Tomy4yenHbIi B pe3ynbTaTe MepeHoca 3IEKTpOHa
AHUOH-PAJIMKaJl KpacuTelsi B peakUUsX C MOJEKYJISPHBIM KHCIOPOJAOM MOXET OOpa3oBbIBATH
CYNEpPOKCUIHBIN panukan. ¥YcraHosieHo, urto Kpacuteau BKI[1 m BKI2 moryr BbIcTymate Kak
¢dorocencudbunmuzaropsi I-ro tuna.

4. Y cTaHOBIIEHO, UTO BBEJIEHUE B MOJIEKYTY (POTOCEHCHUOMIM3AaTOPa METAaKPHIIATHOTO 3aMECTUTEIIS
(KL12) cymectBenHo (+40%) yBenuuuBaeT 3(pPEeKTUBHOCTh I'€HEPALMU CHUHIJIETHOTO KUCIOPOJa, B
YCIIOBHSIX aHAJIOTUYHBIX YCIOBUAM MPOBECHU NonuMepu3anun. HoBoe npousBojHoe sBisieTcs 6osee
3 PEeKTUBHBIM (OTOMHUIIMATOPOM B IMPOIECCAX MOIMMEPH3ANU, TMPUMEHIEMBIX B aJJUTUBHBIX
TEXHOJIOTHSIX.

5. [TokazaHo IUTOTOKCHMYECKOE BIMSHUE TETPAMPPOIbHBIX KPACUTEIEH Ha OIMyXOJIEBbIE KIIETKU

HCT116 in vitro.
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CIIMCOK PABOT, OIIYBJIMKOBAHHBIX 110 TEME JTUCCEPTALIUA
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