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A group of compounds is described containing two connected structure fragments in
molecules, the chelating 8-hydroxyquinoline and fluorescent aryl-2-pyrazoline. Such com-
pounds may be of good prospects in chemical analysis as well as in medical and biological
field. The study of absorption and fluorescence spectra of the initial compounds and their
complexes with metal ions have shown a high sensitivity of the spectra to complexing
process, thus suggesting their potential as chelating agents.

OmmcaHa rpynma CoeiuHeHHUIl, COmep:KallnX B MOJIEKYJaX IBa COeIUHEHHBIX CTPYKTYD-
HBIX ()parMeHTa — XeJaToo0pPas3yoIuil 8-ruIpPOKCUXNHOJNHOBLINA 1 (PIYOPECIeHTHLIN apu-
2-ntmpasonuuoBbiii. Takue coeguHEHUS MOTYT OBITH IIEPCIIEKTUBHBIMM KAK B XMMHUYECKOM
aHasmse, TaK U B MeIUKO-OMOJIOrMYEeCKHUX IPUIOKeHusX. VcciemoBaHue CIeKTPOB IIOTJIOIIe-
HUSA U (QIYOPECIeHIINN HNCXOMHBIX COeIUHEeHWI M MX KOMILIEKCOB C MOHAMU METAJIJIOB IIOKAa-
3aJI0 BBICOKYIO UYBCTBHTEJIBLHOCTH CIIEKTPOB K IMPOIlECCAM KOMILIEKCOOOPa30BaHUSA, UTO IIO-
3BOJISIET IIPEAIIoJaraTh MX IEPCIEeKTHBHOCTL B KAUECTBE XeJIaTOPOB.

8-Hydroxyquinoline derivatives are known
to be efficient complexing agents of chelating
type [1] that provide a high stability of their
complexes with metal ions. 8-hydroxyquino-
line (HQ) absorbs light in the UV region, that
is why the complex formation is not suitable
to detect using optical methods. Therefore, it
would be of interest to develop novel metal
indicating reagents by combining in a single
molecule the chelating HQ fragment and
diaryl-2-pyrazoline one, the latter being char-
acterized by high fluorescence characteristics
[2]. The derivatives of both heterocyclic sys-
tems are known to exhibit high physiological
activity [1, 3, 4], thus, the novel systems
might be of promise both in chemical analysis
and in medical and biological fields.

There are only three compounds from
the group of interest are mentioned in lit-
erature [5]. We have synthesized the com-
pounds la-h and 2a-h proceeding from
8-hydroxyquinoline analogs of chalcone [6]
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using the standard procedures for pyrazoli-
nes [7]. The composition and structures of
the compounds have been confirmed using
elemental analysis, IR, IH NMR, and elec-
tron spectroscopy.

The 1la-h derivatives absorb light from
near UV region (370—-380 nm), while the
2a-h series is characterized by a longer-
wavelength absorption in visible range
(410-420 nm). Worth of attention is a low
fluorescence efficiency of both series under
study, that is atypical of 2-pyrazolines as a
whole. Perhaps such a behavior of the la-h
compounds may be caused by a specific in-
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tramolecular quenching of fluorescence due
to the acceptor in the 5 position of pyra-
zoline ring [8, 9] or by the possible intra-
molecular proton transfer in 2a-h that is
often accompanied by nonradiative dissipa-
tion of the electron excitation energy [10].

The compounds of both groups have been
found to be efficient complexing agents for
polyvalent metals. So magnesium and cal-
cium complexes of la-h and 2a-h were pre-
cipitated from ethanol/water medium
(where the measurements were carried out)
so fastly and completely, that it was impos-
sible to determine their optical charac-
teristics. The chelation of zinc ions was ac-
companied by a small shift of the absorp-
tion and fluorescence spectra that was more
pronounced for the 2a-h compounds.

The complexing properties of the 2a-h
compounds are most pronounced when alu-
minum ions are complexed. The bathochromic
effect amounts 40—45 nm in this case and the
bathofluoric one 125 nm (see Fig.), the fluo-
rescence intensity being increased appreciably.
These results show a potential for use of simi-
lar pyrazoline/hydroxyquinoline systems also
in electroluminescence light sources that are
under a rather great interest in the last decade
[11]. In contrast to the 2 series, pyrazolines
1a-h do not exhibit any substantial changes in
the spectra when aluminum chloride is added.
This fact could be connected with the absence
of conjugation between the chromophore and
complexing fragment in their molecules.

Thus, combination of a fluorophore frag-
ment (1,5-diaryl-2-pyrazoline) with a com-
plexing center (8-hydroxyquinoline) in a sin-
gle molecule results in formation of efficient
sensor systems sensitive to polyvalent metal
ions. The detailed quantitative study of the
complexing physical chemistry for compounds
la-h and 2a-h will be described later on.
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Fig. Normalized absorption and fluorescence
spectra of 2g in ethanol (solid line) and of 2g in
ethanol with AICl; additive (dashed line).
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IHoxigui 8-rinpokcuxiHoJiny 3 (pparMmeHTOM
2-mipa3oainy y xpomo@opHiil cucTeMi K XeJgaTopu
IJIs i0HIB NMOJiBaJIeHTHHX MeTAaJiB

A.X.Mappyzo I'oncanec, B.J].Opnoé, A.O./Jopowenko

OmmcaHo rpyiy CIOJNYK, IO MICTATH y MOJEKYJaxX ABa CYMII[EHHX CTPYKTYPHUX dpar-
MEHTH — XeJaTOYyTBOPIUNil 8-rifpokcuxinoaiHoBuil Ta (GJyopeciieHTHUN apuJi-2-mipasoi-
HoBuii. Taki crmoayKm MOMKYyThb OyTH MHepCIeKTUBHMMM SK y Ximiumomy anamiszi, Tar i y
MenuKo-0iosoriunux s3acrocyBaHHAX. [LOCHiKeHHSA CIIEKTPiB IOIJIMHAHHA Ta (ayopecieHIii
BUXITHHX CIIOJNYK Ta IiXHiX KOMILIEKCiB 3 ioHaMm MeTajiB IIOKasajo BHUCOKY YyTJIMUBICTH
CIIEKTPiB [0 IIPOIleCiB KOMILIEKCOYTBOPEHHS, IO [IO3BOJISIE MNPUIIYCTUTH IXHIO IIePCIIEK-

TUBHICTh AK X€JIaTOPiB.
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