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1. Inceprariiina po60Ta IpUCBIYEHA MOXiAHUM 2-Tia30J1i710eH3iMiga301y Ta 2- Tia30JIiJIXPOMOHY, 110 MAIOTh
dJyopecleHTHi Bl1acTUBOCTi. PparMeHT Tia30J1y BXOOUTh B CKJIaJ, 6araTboxX IPUPOLHUX PEYOBUH TaKUX SIK
depmeHTH, aHTUOIOTHKMY, BiTaMiHK, TOL0. TOMY Ha 10O OCHOBI BXe 6YyJI0 PO3p00JIEHO BEJIVKY KiJIbKIiCTb AiI0YMX
PEYOBHMH 6araTbOX JiKapChKUX IpenapariB. Ofep>KyBaTy iX Hal6isbll 3pyYHO 3 KAPOOHINPHUX MOXiAHUX Tia3oy,
ockinbku came C=0 rpymna Mmoxe 6yTu ayxe jlerko MogudikoBaHa B IIMPOKUIA psif, iHINUX (YHKIIOHANBHUX IPYIL.
TaxkuM YMHOM, Oflep>KaHHs NOXiAHUX 5-(POPMINTIa30Jy € JOCTaTHbO aKTyaJbHOIO NIPO06JIEMOIO BIIPOJOBK OCTaHHIX
IeCATWIIITD i 714 ii BUpileHHs 6ys10 3alTpONIOHOBAHO 6araTo ninxomis. OfHaK, BOHU BCe 1€ He J03BOJISIOTh
oziep>KyBaTu 5-PopminTia3ony 3 pisBHOMaHITHUMY 3aMiCHUKaMU B UK. Y 1Iiil po6OTi BUKOPHCTAHO Pi3Hi migxoau
IJIs1 ofepsKaHHS pisHOMaHITHUX 5- popminTiazonis. [lepuuii - e ofgepskaHHs 5-POpMinTia30iB He3aMilleHUX B 4-
My IOJIOKE€HH, /1 LbOT0 6YJI0 BAKOPUCTAHO B3a€EMO/IIO0 BiATIOBIHMX TIOCEYOBUH 3 XJIOPMAJIOHOBUM aJIbJETIIOM.
HactynHumu 6ysm CUHTe30BaHi NOXifgHi 4-6poM- Ta 4-X10p-5-GopMinTiasosty, BUXOLM4U 3 2,4-1UrajoreH-5-

dopminTiazosiB 1151 BUBYEHHS BILJIMBY TajIOT€HY B 4-My ITOJIOKEHHI Ha BJIaCTUBOCTI 6€H3iMiZa30J1iB Ta XpPOMOHIB Ha



iX ocHOBI. [I71 BUSICHEHHSI BIJIMBY JUT€TEPOLUKIIYHOI cucTemMu 6ysiM CUHTe30BaHi 2-TiazosinTiazosn Ta 2-N-
MEeTWIIIpOJIiANHI TiazoJ1 noxinHi. [Ij1s 1poro 6ys0 LOCHIIKEeHOo peakiii Kpoc-cronydyeHHs: 5-dopMinTiazony Ta
M0Oro noxigHux. BusBieHo, o [Jis1 BBEEHHS reTapuIbHUX 3aMiCHUKIB HAalKpalUM BapiaHTOM € peakuis Crijue.
[TokaszaHo, 0 B IUX YMOBAX 3a YYaCTIO aJIbJEriIHOI IPyIIM Peasi3yoThCs MOOiUHI IPOLECH, MO BELYTh 10
OCMOJIEHHS peakliiiHoi cymimi. Cepen, BapiaHTiB 3aXuCTy KapOOHIIBbHOI IpyNy HalKpalli pe3ysbTaTu OKa3aB
IIiOKCOJIAaHOBUH, OCKIJIBKY MOTO eJliMiHyBaHHS IPOXOAUTH B OiJIbIl M'SIKUX YMOBax Ta € 3BOPOTHbLOIO peaklii€lo, Ha
BiMiHYy BiJ anjeTanbHOro. [y peaklliil Kpoc-CIIoIy4eHHs IPOBEAEHO aHali3 e(peKTUBHOCTI 6araTbox KaTalisaTopiB
Ta BUSIBJIEHO HaMOiIbII IEPCIIEKTUBHI 3 HUX. BusiBuiocs, mo B ymoBax peakuii Crijizie Mo>ke MPOXOAUTH i
HykyeodinbHe npueaHaHHs GparMeHTy CTaHaHy 32 KapOOHiNBbHOIO rpymnow. s peakuis e crenndivHoo A1
IesIKUX KapOOHINbHUX CIIOJIYK, HE 3aJIEXKUTD Bifl 3aMiCHUKA B CTaHaHi i NPOXOJUTh 3 Iy>Ke€ HU3bKMMU BUXOJAMU.
Tomy Mmogu@ikanist KapobOHINBHOI IPyNN 32 UMM METOLOM € MEHII €(PEKTUBHOIO B [TOPiBHSAHHI 3 IHITMMU Cy4aCHUMU
CHMHTETUYHUMU Tigxopamu. IIpu cripob6i MacimtabyBaHHS peakiii BUXOIU CYyT€BO 3HU3UIUCD. JI71s1 BUpileHs Ljiei
npo6semMu 6yJ10 IPOBEIEHO CEPit0 eKCIIEPUMEHTIB Ta BUSIBJIEHO, 1110 /115 30€pe’KeHHS BUXOy HEOOXinHO
IIPOBOJIATHY PeaKLilo B tuMeTuadopMamifi Ta gogasatu cokarasnizatop Cul. B pesysabrari po3po6seHo
CUHTETUYHUM MiJXiTl 4O OJepsKaHHS 2-TeTapuiITia301iB. 3aKJII0YHMUM €TalloM POOOTH € TIIiKO3UIIOBaHHS OJIEPKaHUX
3- riIpOKCUXPOMOHIB Ta JOCiIKeHH ixX B3aeMogii 3 0-T71iko3nasolo. 3 1ieo MeTo o 6yJi0 anpoboBaHo yci MeToau
IJIiIKO3WJIIOBAHHS, HasABHi B JIiTEpaTypi, OJHAK KOJEH 3 HUX HE [I03BOJIMB OJEP>KATH IIPOAYKTH i3 3a4,0BIIBHUMU
Buxogamu. Tomy 6ys10 mpoBefeHo MoaudiKalilo METOAY, 0 [10Ka3aB HalKpalllyiil pe3ysabTaT — NPSIMOoi
erepudikauii. 7151 uboro 6ysu nepesipeHi pi3Hi OCHOBU Ta PO3YMHHUKY, & TAKOXK TEMIIEPATypHUIl peXuM. B
pe3ysbTaTi 6yB po3pobseHnil 6inbill eeKTUBHUIM MEeTO CUHTEe3Y IJIiKO3MUIbOBAaHUX MOXiIHUX XPOMOHIB. 3a UM
METOJIOM OyJiM oflepsKaHi i r1iko3uay (J1aBoOHOJIB [J1s1 MOAEIbHUX AOCiIPKEeHb. Uepes Te 110 iHTEHCUBHICTb
KOPOTKOXBUJILOBOI CMYTH 3aJIMIIAETCS TOCTIMHOIO B MPOLIECi rifposidy, BOHa MOKe OyTH BUKOPUCTAHA K
BHYTPIlIHIN diryopecLieHTHUN cTaHAapT. Lle nae 3Mory BUKOPUCTOBYBATH IJ1iKo3uu (G1aBOHOY He TiJIbKY [JIsI
BUSIBJIEHHS] aKTUBHOCTI O-TJ1iKO3U/Aa3U B 610JI0TiYHUXK 3pa3kax, ajie U 1Sl KiNbKiCHOI OLIiHKY Iji€i aKTUBHOCTI.
AdiHHicTb 3B'13yBaHHS (IaBOHOJIB 3 6i/IKOM O-TJIIOKO3U[A3! 3aJI€KUTD BiJ] HIOTO CTPYKTYPU, TOMY BBEZIEHS 4 -
6eH3nIoKCUrpynu 10 $haBoHONrIK0O3U Ly 36i1bmniio adiHHiCTh 3B'a3yBanHs 3 -9,9 o -10,8 kkan/mosb. OfHAaK,
CUJIbHIIle 3B'SI3yBaHHS 6€H3UJIOKCH3aMillleHOr 0 IJII0KO3U Iy ITOPiBHSIHO 3 10r0 He3aMillleHUM aHaJIoroM
noTpebyBaTUMe BUILOTO €HEPreTUYHOr0 6ap’epy akTUBallii AJ1s1 GOPMYBaHHS Bifj[IOBiAHOIO NIEPEXiTHOTO CTaHy
cybCcTpaT-penenTop B peakiiii GepMeHTaTUBHOTO TiApOJIi3y, 1110 NIPUBOAUTL 0 2,3-KPaTHOTO 3HWKEHHS BiJIIOBiHOI
KOHCTaHTHY MIBUAKOCTI. TaKUM YMHOM, 1ii pe3yJIbTaTH BiIKPHUBAIOTh MOKJIUBICTb [1714 3aCTOCYBaHHS IJIIOKO3U]iB
(Jy1aBOHOIY, K IIPOCTUX Y BUKOPUCTAHHI iHIMKATOPIB /1715 MIBUIKOTO (PJIyOPECLLEHTHOTO MOHITOPUHTY aKTUBHOCTI

iHmMX (PEepPMEHTIB i3 pOOUHY IJiKO3U1a3.

2. The dissertation is devoted to derivatives of 5-formylthiazoles that have fluorescent properties, namely
benzimidazoles and chromones. The thiazole fragment is part of many natural substances such as enzymes,
vitamins, etc. Therefore, a large number of preparations of many drugs have already been developed on its basis. It
is very convenient to obtain them from carbonyl derivatives of thiazole because the C=0 group can be very easily
modified into a wide range of other functional groups. Thus, the preparation of formylthiazoles has been an
important issue for the past several decades, and many approaches have been proposed to solve it. However, they
still do not allow the preparation of 5- formylthiazoles with some substituents. In this work, different approaches
were used to obtain various 5- formylthiazoles. The first is the preparation of 5-formylthiazoles without
substitutes in the 4th position; for this, the interaction of the corresponding thioureas with chlormalonaldehyde
was used. Next, 4-bromo and 4-chloro 5- formylthiazole derivatives were synthesized from dibromo /dichloro-5-
formylthiazole to study the influence of the halogen in the 4th position on the properties of benzimidazoles and
chromones based on them. Also, to study the influence of the diheterocyclic system, thiazole-thiazole and
thiazole-Nmethylpyrrolidine derivatives were synthesized. For this purpose, cross-coupling reactions of 5-formyl
thiazole and its derivatives were investigated. It was found that the Stille reaction is the best for their modification.
In addition, the aldehyde itself cannot be used because side reactions occur under the reaction conditions leading
to resinification. Therefore, acetal protection of the carbonyl group is necessary, among the options for such



protection, dioxolane is the best, since the removal of this protection takes place in milder conditions and it is not
a reversible reaction, unlike acetal with methanol. For the cross-coupling reaction, an analysis of the effectiveness
of many catalysts was carried out and the most effective of them were found. We also noticed that under the
conditions of this reaction, the addition of a stannane fragment by the carbonyl group can also take place, but this
reaction is specific for some carbonyl compounds, does not depend on the substituent in the stannane, and
proceeds with very low yields. Therefore, the modification of the carbonyl group by this method is less effective
compared to other modern synthetic approaches. Various systems of solvents and cocatalysts have been tested to
scale up such a reaction. When trying to scale the reaction, the yields dropped significantly. To solve this problem,
a series of experiments was conducted and it was found that in order to maintain the yield, it is necessary to carry
out the reaction in dim ethyl form of copper and add the co-catalyst Cul. As result, a synthetic approach to the
preparation of 2-hetarylthiazoles was developed. The final stage of the work is the glycosylation of the obtained
chromones and the study of the interaction of the derivatives with o-glucosidase. All glycosylation methods
available in the literature were tested, but none of them allowed obtaining products with sufficient yields.
Therefore, a modification of the method, which showed the best result - direct esterification, was carried out. For
this, various bases and solvents used in the reaction, as well as the temperature regime, were tested. As a result, a
more efficient method of synthesizing the glycoside of chromones was developed. By this method, both flavonol
derivatives for model studies and thiazolyl-chromone derivatives were obtained. Due to the fact that the intensity
of the short-wavelength band remains constant during hydrolysis, it can be used as an internal fluorescent
standard. This makes possible to use flavonol glucosides not only for the detection of n-glucosidase activity in
biological samples, but also for several assessments of this activity. The binding affinity of flavonols to the o-
glucosidase protein depends on its structure, so the addition of a 4'-benzyloxy group to the flavonol glycoside
increased the binding affinity from -9.9 to -10.8 kcal /mol. However, the stronger connection of the benzyloxy-
substituted glucoside compared with its unsubstituted analogue requires a high energy barrier for activation for
the formation of the substrate-receptor transition stage for the enzymatic hydrolysis reaction It can be observed
as a 2.3-fold decrease in the specific fluidity constant. Such conclusions reveal the possibility of corresponding
flavonols glucosides as simple indicators for rapid fluorescent monitoring of the activity of other enzymes from
glucosidases family.
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KBasigikanis: 1. x. u., npodecop, 02.00.03

InenTudikarop ORCID ID: 0000-0002-7520-656X

JopaTrkoBa inHpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: XapKiBCbKuil HallioHaMbHKT yHiBepcUuTeT imeni B. H. Kapasina
Kog, 3a €IPIIOY: 02071205

Micuesnaxo,szeﬂml: MangaH CBobony, 6yn. 4, XapkiB, XapKiBcbkuil p-H., 61022, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepCcTBO OCBITH i HAayKu YKpaiHu

InmenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi

BaacHe IIpizBume Im's I10-6aTbKOBI IBanoB Bonoiumup Benenukrosuy
roJIOBH pagu

BaacHe IlpizBuime Im's [10-6aTbKOBI IBaHOB BONIOAMMYP BEHEAMKTOBNY
roJIOBYIOYOroO Ha 3acigaHHi

BigmoBigaabHUI 3a IIi,ql‘OTOBKy [lleByenko AHnpin OsieKCaHgpOBUY

00JIIKOBHX JJOKYMEHTIB

Peectparop VYkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




