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Annotation. Study of complexes of dipyrromethene with different structure is one of the most successfully
developing areas of modern chemistry. The demand for using a variety of optical devices in modern technology
makes it necessary to explore the photonics of new organic luminophores (coordination complexes of
dipyrromethene with p- and d-elements) depending on their structure, intermolecular interactions, temperature,
etc. In this work was researched dipyrromethene compounds, which can form stable complexes with ions of d-
elements. The main advantage complexes of Zn(Il) with dipyrromethens is easy to "self-assembly" in the "soft"
conditions on complexing ions in solutions and in biological systems, as well as high sensitivity spectral-
luminescence characteristics to changes in the structure of the chromophore and the nature of the solvent.
Systematic observation of photochemical and photophysical properties and establishment of their connection
with structural features of the complexes are required for successful usage of dipyrromethene complexes and
creation of various hi-tech optical devices which are based on them. Therefore, the purpose of the work is to
study the spectral-luminescent, sensory properties of different complexes of dipyrromethenes with zinc, the
optimal combination of which will indicate the direction of the most effective use of these dyes. In the study of a
number of complexes of dipyrromethens found that the introduction of various substituents in the dye structure
significantly affects on photonics of luminophores. For dipyrromethene complexes with zinc we obtained
characteristics of the spectra of long-lived emission of frozen ethanol solutions. It was incorporated in solid
samples based on methylcellulose, in order to decrease diffusion and nonradiative processes by the room
temperature. The results obtained in this work can be used as the basis for the design of optical sensors for

oxygen.

@DOTOHMKA HOBBIX OPTaHMYECKUX IIOMHHO(OPOB — KOOPIMHAIMOHHBIX KOMIUIEKCOB IIMHKAa M Oopa ¢
JUIHAPPOMETECHAMHU OJTHO M3 CAMBIX aKTyaJbHBIX HAMPABICHUN B HAIIM JHU. DTO 00YCIOBICHO BO3MOXKHOCTBIO
HCIOJIB30BAHUS ITUX COCAUHCHHI B KAUeCTBE (PIIyOPECUEHTHBIX MapKEePOB, ONTUYECKAX CCHCOPOB HA KHCIOPOJ
u temrepatypy, cpen miast OLED, coiHedHBIX siueek, ja3epHbIX cpel. HambOonee M3ydeHHbIE MPeNCTaBUTEIH

JIAHHOTO ceMmeicTBa 3T0 OopdTopuaHbIle KOMIUIeKch munuppomereHoB (BODIPY). B 3aBucumoctu ot
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CTPYKTYpbI JIMT'aHAA ¥ PACTBOPUTEISI OHN 00J1aJat0T HY )KHBIMH 17151 p1yopo(opoB XapaKTepUCTUKaMHU (BBICOKHUH
KBaHTOBBIN BBIXOJ ()JIyOPECIEHIMH, BBICOKAs CTAOMIBHOCTb NPH OOJIy4eHHH), JHMOO BBICOKMM BBIXOAOM T-
cocrossanii. B cpaBrenmn ¢ BODIPY, mpenMmyInecTBOM KOMIUIEKCOB d-METaJUIOB C IHIHAPPOMETEHAMH, B
yacTHOCTH, KoMmIiulekcoB Zn(Il), sBnsercss nerkas «camMocOOpka» B «MITKHX» YCIOBHAX Ha HOHAX
KOMIIIEKCOOOpa3oBarTeneil Kak B PacTBOpax, TaKk M B OHMOCHCTEMAaxX, a TaKXKe BBICOKAs UyBCTBHUTEIBHOCTH
CIEKTPAIbHO-IIOMIHECIIEHTHBIX XapaKTEPUCTUK K U3MEHEHUSIM CTPYKTYPbI XpoModopa 1 CBOICTB cpelbl, ITO
JieJlaeT UX BecbMa IepPCIIeKTHBHBIMY JIIOMMHECLICHTHBIMY 30H1aMH [1]. B HacTosimee BpeMst Ha GpoHE aKTHBHBIX
CHHTETHYECKMX pabOoT 1O CO34aHHI0 KOMIUIEKCOB HaOMIOAaeTcs HEJOCTaTOK HCCIeIOBAaHMH B 00J1acTH
(oTOHUKM 3THX coeanHeHWi. M3yueHue cBsi3u (HOTOXMMHUUECKMX M (OTODU3UUECKHX CBOHCTB KOMILIEKCOB
JUIHAPPOMETEHOB CO CTPYKTYPOH JHMIraHAa M THIIOM KOMIUIEKCOOOpa30BaTelsi, MO3BOIUT BBIIBUTH Hamboiee
MIEPCTIEKTUBHBIE KOMILIEKCHI JUIl MX YCIICIIHOTO MPAaKTHYECKOTO NMPUMEHEHHS B KOHKPETHBIX COBPEMEHHBIX
ONTHYECKNX YCTPOHCTBaX. B CBSI3M ¢ 3THM menbio JaHHOW paboTHI SIBISIETCS] CHCTEMATHYECKOE CPAaBHUTEIILHOE
n3ydyeHne (OTOHMKM U CTAaOWIPHOCTH KOMIUIEKCOB JHUIIMPPOMETCHOB C LHUHKOM B 3aBHCHMOCTH OT
pacTBOpHTEs, ero (pa30BOro COCTOSHUS U aPaMeTPOB BO30YKAAIOLIEI0 U3TyYeHUs.

OObeKkTaMHM JTaHHOTO HCCJIEJOBAaHMs SIBISUINCH KOOpAMHAIMOHHBIE coexumHenuss 1wmHKa (II) ¢
JUITUPPOMETEHOBBIMU JIMTAHIAMH Pa3IMYHOro crpoeHust (puc. 1). CuHTE3 JaHHBIX KOMIUIEKCOB IPOBEICH B
Wncruryre xumun pactBopoB PAH ¢ coOmozieHueM KOHTPOIIS YUCTOTHI COSIMHEHUH METOAaMHU TOHKOCIOWHOM

xpomarorpaduu, UK cnexrpockomnmm [2].
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Puc. 1. Cmpyxmypusie gpopmynsi u 0603HAUEHUA U3YYEHHBIX COCOUHEHUL

CriekTpaiabHO-TIOMHUHECIICHTHBIE XapaKTePUCTUKH HM3MepeHbl Ha crektpomerpe CM2203 (SOLAR,
Benapycp). MnTencuBHoCTh ocdopecueHnny, KBaHTOBbIE BBIXOJbI M BPEMs KHU3HU PETUCTPUPOBAIKMCH IPU
77K B osranose ¢ momousio crnekrpomerpa Cary Eclipse (Varion) u kpuocrara Cryostat DN (Oxford
Instruments). M3ydeHne B3aMMOJEWUCTBHS C KHCJIOPOJIOM IIPOBOJMIOCH C HOMOIIBIO 3IKCIIEPUMEHTAILHOM
yCTaHOBKM Ha oOcHoBe crekrtpomerpa CM2203 (SOLAR, Benapych), [IONOJHEHHOTO YCTPOMCTBOM

MIPUTOTOBIICHHS T'a30BOI cMecH ¢ mporpaMMHbEIM yrpasieHueM (YIII'C) ¢ BO3MOKHOCTBIO CO3JaHUS aTMOC(HEPHI
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KHCIIOPOJa, aproHa u ux cMecu. O00pynoBaHUE i U3YYCHHSI CCHCOPHBIX XapaKTEPUCTUK MOPOOHO OIMICAHO B
[3].

CpaBHHTENbHOE W3YYCHHE JUINHAPPOMETCHOBBIX KOMIUIEKCOB IIOKa3bIBaecT, HYTO CHEKTPAIbHO-
JIOMHHECIICHTHBIC CBONCTBA W3YYCHHBIX COCAWHEHHWH OIPENeNTIOTCS KaK CTPYKTYpOH JHraHAOB, TaK H
KOMIUTeKcooOpa3oBareneM. [IByKpaTHOE yBEIHUYCHHE YHUCIAa XPOMOGOPHBIX JUTaHAOB B JUIHPPOMETEHOBBIX
kommurekcax nuHKa (II) mpmBomgmT k yBenmmdeHUIo K03()(UIIMEHTOB 3KCTHHKIMH 1O cpaBHeHnio ¢ BODIPY,
conmepxamux oguH dpm-nurann. [lpu 3ameHe koMIuiekcooOpasoBaTenss — Oopa Ha HUHK — IPOHMCXOIMT
MOBBIIICHUE HETUIOCKOCTHOCTH KOMIUICKCOB M JIOJIM OE3bI3JIydaTeNbHBIX MPOIECCOB B JIC3aKTUBAIIMKA SHEPTHH
BO30YXKJICHHUS, 4YTO NPUBOJUT K YMCHBIICHHUI) WHTCHCUBHOCTH (uiyopecueHIun. DPPEKTHBHOCTD
WHTEpKOMOMHAIMOHHON KOoHBepcnu B aumuppoMereHax nuHKa(ll) mo cpaBHEHHIO € COOTBETCTBYIOLINM
kommuiekcom BODIPY  yBenmumBaercsi, B pe3ynbTareé dYero B 3aMOPOKEHHBIX pPAacTBOpaxX MOABISACTCA
tdocdopecriennunsa. Brenenue THKETBIX aTOMOB OpoMa B CTPYKTYPY KOMITIEKCA MPHUBOANUT K HE3HAYUTEIHHOMY
CABHTY MaKCHMYMOB TOTJIONICHHS W (DIYOpPECIEHIINH KOMIUIEKCOB. | aloreHMpoBaHWE JHTaHIOB emie Ooiee
YBEJIMYHMBACT BBIXOJ T-COCTOSHUI U YBEIUYMBACT HHTCHCUBHOCTh U JUTUTEIHLHOCTH (hOCHOpECHEeHIINN, KOTOPas
B TaKWX COCAMHCHHUSIX B3aMMOJCHCTBYET C MOJCKYJISPHBIM KHCJIOPOJOM, HAXOMISIIEMCS B OKpPYKCHHH
TPUILICTHO-BO30YKICHHON MOJEKYJBI, MPUBOJS K TYIICHHIO (OCHOPECICHIIMN KOMILUICKCOB. JTO SIBICHHE
MOXKET OBITh HCIOJNB30BAHO JJIS CO3/IaHUS HA TBEPIOTENBHBIX 00pa3lax, OKPAIICHHBIX KOMILICKCAMH
TUNAPPUHATOB IIMHKA, CEHCOPHBIX CpeXl Ha OIpeNesIeHHe KHCIOpoJa B ra3oBoil cMecH. i MCIIOB30BaHUS
HOBBIX KOMIUIEKCOB AUITHPPOMETEHOB C IIMHKOM B KadecTBe (HOCPOpecHUpyIOMUX MapKepoB, CEHCOPHBIX CPel
U1 ompeneneHuss KoHmeHTparmuu O, B Ta30BBIX CMeECSIX, a Takke (POTOCEHCHOWIN3aTOPOB CHHIIIETHOTO
KHCII0PO/1a HEOOXO0IUMO UCCIIE0BATh CTAOUIBLHOCTh KpacuTeneil B 0CHOBHOM (So) M Bo30YkaeHHbIX (S;®" 1 S;®-
K) coCTOSHMAX B HNPOTOHODOPOHBIX M SIEKTPOHOAKIENTOPHBIX CpefaX. B CBA3M ¢ 5TUM OBUIM OIIPEIENICHEI
snavyenus -1g[HC1], npu xoropom komIuiekcel pacmanarorcs Ha 50% ¢ BBIXOJOM KOMILICKCOOOpa3oBaTes W
00pa3oBaHNEM IPOTOHHPOBAHHOIO JIMTAHMA, Kak mokazaHo B [4] mis BODIPY-npou3BoaHBIX. Y CTaHOBICHO,
YTO KOMIUICKCHI C IIMHKOM MEHEe CTaOWIBHBI MO CPaBHCHUIO ¢ JaudTopOOparaMu Kak B OCHOBHOM, TaK M B

BO30YXIEHHBIX COCTOAHUAX 10 cpaBHeHMIO ¢ BODIPY mis ananoruyHeIx urasaos [4].
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