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Annoranusi. CHHTE3UPOBaH POAAMUH-TUAPOKCH(DEHUIMMU/I30bHBIH KOHBIOTAT, MPEACTABISIOIINN CO-
00i1 MOH-yIpaBIIsIEMbI MOJIEKYJISIPHBIN TIEPEKIII0YaTeb ONTHYECKUX U (IIyopecleHTHbIX cBoWcTB. [lo naH-
ueiM UK-, SIMP 'H- u 3C-CrieKTpoCKOITHH, SICKTPOHHOM CIIEKTPOCKOMUH TOTIOMIEH ST ¥ (IIYOPECIEHTHOTO
aHaJM3a, OH HAXOJMTCS B CIIUPOJAKTAMHON (opMme. DIEKTPOHHBIE CIIEKTPhI MOMIONICHHs KOHBIOraTa B pac-
TBOPHUTEJISX Pa3IMYHON TTOJSIPHOCTH COZEPIKaT IOJIOCHI ONIOMIEH s Tpu 315 HM, Toraa Kak (GpryopecLeHys
HaOJII0/1aeTCsl B 3HAYUTEIBHO 00JIee [JUIMHHOBOJIHOBON o0acTu 455—465 HM ¢ aHOMaJIbHOI BETMUMHOM C/IBUTA
Crokca (1m0 10240 cm™!). Ipu moMOIIH MOJETBHBIX CoemuHeHun 2-(4,5-nubenun- | H-umuaason-2-um)-5-me-
tinndenona u 2-(2-meroxcudermn)-4,5-mudpernn- 1 H-nmunasona, He IMEIOLIETO CBOOOTHOTO MPOTOHA, YCTa-
HOBJICHO, YTO 3Ta 3MHCCHsI 00yCIIOBICHA OBICTPBIM BHYTPUMOJIEKYISIpHEIM O—N IIepeHOCOM ITPOTOHa B Tep-
MHHAJIBHOM MMHUIa30JbHOM (hparMeHTe B BO30YKJIEHHOM cOCTOSTHMH. CHHTE3MPOBAHHBINH KOHBIOTAT B alleTO-
HUTpPHJIE O] AeiicTBUeM noHoB Zn**, Cd*", Co*, Cu®" u Hg?" nemoncTpupyet koHTpacTHbiii naked-eye addexr
¢ 00pa3oBaHMEM HOBOHM JUTMHHOBOJHOBOI TOJIOCH TOMIOMIEHHS B o0iacTH 550-555 HM M okparmmBaHueMm
pacTBopa B po30BbIii 1BeT. OTHOBPEMEHHO NOSBIISICTCSI MHTEHCHBHAS (uryopectieHiys B paiione 580-590 um.
B03MOXKHOCTH 00PAaTUMOr0 MEPEKIIOUSHHUS! BBIIIEYKa3aHHbBIX CIIEKTPAJIbHBIX XapaKTePUCTHK KOHBIOraTa IMo-
Ka3aHa B TOJIYOJIE ITPU TTOCIIEIOBATEIbHOM 00ABICHUH TPUPTOPYKCYCHOM KUCIOTHI U TPUATHIaMUHa. B mpu-
CYTCTBUH KHCJIOTBI IIPOMCXOJUT 00pa30BaHHE HOBOW JUTMHHOBOJIHOBOH TOJIOCHI MOMIOMIEHHS ¢ MAKCHMYMOM
560 HM, CBHAETEIILCTBYIOIIEEC O PACKPBITHH CIMPOJIAKTAMHOIO IHKIA, W Habmomaercs naked-eye sddexr
BCJIC/ICTBHE N3MEHEHMsI OECI[BETHON OKpPAcKM PacTBOpPa Ha pO30BYI0. B criekTpe (yopecieHy Konbpiorara
BMECTO TIOJIOCHI ¢ MAKCIMYMOM 465 HM TOsBIIsETCS TMosioca ¢ MakcumyMmoM 582 uwm. [Ipu mocienyromem mo-
0aBJIeHNH TPUATHIAMUHA K TIOJyYEHHOMY pacTBOpPY IOJI0Ca MOMIONMIEHUS ¢ MakCUMyMoM 560 HM Hcye3aer,
1 BOCCTAHABIIMBACTCS MCXOAHAS KapTHHA ITOTIOMIECHHS U (DIIyopeceHIny.

KiroueBrbie ciioBa: poaaMuH, MOIJIOIIECHUE, Q)HYOPGCHCHHI/IH, MOJ'IGKyJ'IHpHBIi;I NEPEKII0YIATCIIb.

SPECTRAL-LUMINESCENT PROPERTIES AND ION-INDUCED TRANSFORMATIONS
OF RHODAMINE-HYDROXYPHENYLIMIDAZOLE CONJUGATE

A.O. Ayt', T.M. Valova', E.N. Shepelenko?, V.A. Podshibyakin?,
L.D. Popov*, A.D. Dubonosov?, V.A. Bren®

Abstract. A rhodamine-hydroxyphenylimidazole conjugate has been synthesized, which is an ion-controlled
molecular switch of optical and fluorescent properties. According to IR-, 'H and *C NMR spectroscopy,
electron absorption spectroscopy and fluorescence analysis, it is in the spirolactam form. The electronic
absorption spectra of the conjugate in solvents of different polarity contain absorption bands at 315 nm, while
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fluorescence is observed in the significantly longer-wavelength region of 455—465 nm with an anomalous
Stokes shift (up to 10240 cm™). Using model compounds 2-(4,5-diphenyl-1H-imidazol-2-yl)-5-methylphenol
and 2-(2-methoxyphenyl)-4,5-diphenyl-1H-imidazole, which do not have a free proton, it was established that
this emission is due to rapid intramolecular O—N proton transfer in the terminal imidazole fragment in the
excited state. The synthesized conjugate in acetonitrile under the action of Zn**, Cd**, Co*", Cu** and Hg*" ions
demonstrates a contrast naked-eye effect with the formation of a new long-wave absorption band in the region
of 550-555 nm and coloring the solution pink. At the same time, intense fluorescence appears in the region of
580-590 nm. The possibility of reversible switching of the indicated spectral characteristics of the conjugate
in toluene with the sequential addition of trifluoroacetic acid and tricthylamine is shown. In the presence of
acid, a new long-wave absorption band with a maximum at 560 nm is formed, indicating the opening of the
spirolactam cycle, and a naked-eye effect is also observed due to the coloration of the colorless solution in
pink. In the fluorescence spectrum of the conjugate, instead of a band with a maximum at 465 nm, a band
with a maximum at 582 nm appears. Upon subsequent addition of triethylamine to the resulting solution, the
absorption band with a maximum at 560 nm disappears and the original absorption and fluorescence pattern
is restored.

Keywords: rhodamine, absorption, fluorescence, molecular switch.
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