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MYJAbTU®YHKIUMOHAJIBHBIE XEMOCEHCOPHBIE CBOMCTBA
OJIYOPECHENH-KYMAPUHOBBIX I'M/IPASOHOB

© 2025 . O.I. Hukoaaesa!, E.H. Illenenenxo?®, U.B. /Ily6onocosa’,
O.10. Kapayrosa', A./l. ly6oHocos?, B.A. bpeup'

AnHotanusi. CHHTE3UpOBaHbl paHee HEN3BECTHBIE (IIyopeclenH-KyMapuHOBbIE THIpa3oHbl. OHU mpen-
CTaBJISIIOT cO00M MyIbTH(YHKIIMOHAJIBHBIE XPOMOTeHHbIE W/UiN (iyoporeHHble naked-eye XeMOCEHCOpHBIE
CHCTEMBI, CIIOCOOHBIE K JETEKTUPOBAHUIO KaTHOHOB Zn*", Cu®* (B anetonutpuie) u AI** (B sTanone). Haubo-
Jiee JIMHHOBOJIHOBBIE MAaKCHMYMbI TIOTJIOIICHUSI CHHTE3NPOBAHHBIX COEIMHEHUH HAONIONAIOTCS B AMANa3o-
He 364-396 HM, YTO B COYETAHUH C OTCYTCTBHEM 3MHUCCHOHHBIX CBOMCTB COOTBETCTBYET MX CYIIECTBOBAHUIO
B crniMposiakTaMHO# (opme. OnTrMabHble CEHCOPHBIE CBOMCTBA B MOJHOM Mepe JEeMOHCTPHUpYET (uryopec-
LIEWH, COJEpPXKANI B CIUPOLUKINIECKOM MOCTHKE O,7-TUTHIPOKCH-4-METHIKYMAapUHOBBIH 3aMECTHUTENb.
B aretonuTpuic B MPUCYTCTBHM HOHA Zn*" HaOIIOMAeTCss M3MCHEHHE OKPACKH €ro pacTBopa ¢ OIIeTHO-Kel-
TOW Ha SPKO-)KEJITYIO, TOTJa KaK APYrMe KaTHOHBI HE BIMSIOT 3aMETHO Ha Xapakrtep adbcopOrumu. Jlobasie-
uue karrnonos Cu?' (B aneronutpuiie) win A" (B 9TaHONE) TPUBOAUT K KOHTpacTHOMY naked-eye saperty ¢
OKpAaIlIMBaHUEM PACTBOPOB B XapaKTEPHBIN PO30BHIl IBET, 00YCIOBICHHBIN 00pa30BaHUEM JUIMHHOBOIHOBBIX
MaKCHUMyMOB moniomnieHus B paiione 440—470 uM. OMHOBpEMCHHO HAOIFOIACTCS BOSHUKHOBEHUE IMUCCUH B
muarnazone 471-506 HM, 9TO CBHICTENECTBYET O TIEPEXOE CIIMPOIIAKTaMHOM (hOPMBI (hITyopeclieNH-KyMapHHO-
BOTO T'H/Ipa3oHa B OTKPBITYIO (hopmy. [TosyueHHbIe coeMHEeHNsI MOTYT OBbITh UCIIOb30BAHBI JIsl CEJIEKTHBHOTO
OTIpe/IeJICHNUS] HECKOJIBKUX aHAJIUTOB IIPH MOMOILU OJHONW CEHCOPHOM MOJEKYJIBL.

KuaroueBrble ciioBa: uyopeciienH, KyMapiH, XeMOCEHCOpBI, aMuccusi, naked-eye (MOHOXpOMHBII) A3 deKT.

MULTIFUNCTIONAL CHEMOSENSOR PROPERTIES
OF FLUORESCEIN-COUMARIN HYDRAZONES

0.G. Nikolaeva', E.N. Shepelenko?, I.V. Dubonosova',
0.Yu. Karlutova', A.D. Dubonosov?, V.A. Bren!

Abstract. Previously unknown fluorescein-coumarin hydrazones have been synthesized. These are
multifunctional chromogenic and/or fluorogenic capable of naked eye detecting Zn>*, Cu*" (in acetonitrile)
and AI** (in ethanol). The longest wave-length absorption maxima of the synthesized compounds are observed
in the range of 364-396 nm, which in combination with the absence of emission properties, corresponds to
their existence in the spirolactam form. Fluorescein containing 6,7-dihydroxy-4-methylcoumarin substituent
in the spirocyclic bridge possesses optimal sensor properties. In acetonitrile in the presence of the Zn** ion,
a change in the color of its solution from pale yellow to bright yellow is observed, while other cations do not
have a significant effect on the absorption pattern. The addition of Cu?* (in acetonitrile) or AI** (in ethanol)
cations leads to a contrasting naked-eye effect with the coloring of the solutions in a characteristic pink color
due to the formation of long wave-length absorption maxima in the region of 440-470 nm. Emission in the
range of 471-506 nm is also observed, indicating the transformation of the spirolactam form of the fluorescein-
coumarin hydrazone to the open form. The resulting compounds can be used for the selective determination of
several analytes using a single sensor molecule.

Keywords: fluorescein, coumarin, chemosensors, emission, naked-eye effect.
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