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1. Inceprauiiina po60Ta IpUCBIYEHA NOXiAHUM 2-Tia30J1i710€H3iIMia301y Ta 2- Tia30J1iJIXPOMOHY, 1110 MaIOTh
¢dayopecueHTHi BracTUBOCTL. OparMeHT Tia3osy BXOLUTb B CKJIa[, 6araTbOX MPUPOJHUX PEYOBUH TaKUX SIK
(depmeHTH, aHTUOIOTUKY, BiTaMiHK, TOIIO. TOMY Ha 10T0 OCHOBI BXXe 6yJI0 pO3pO6JIEHO BEJIMKY KiJIBKICTb [il0UnX
PEYOBUH 6araThox Jlikapcbkux npenapartis. OnepKyBaTy iX HalOIbLI 3pYYHO 3 KAPOOHIIbHUX OXiHUX Tia30Iy,
ockinbku came C=0 rpyna Mmoxe 6yTH AyXe JIerko MoAu(pikoBaHa B IIMPOKUI Psif, iHINX (PYHKIIOHAJIBHUX IPYIL
Takum 4MHOM, ofieprKaHHS NOXiAHUX 5-(POPMINTiIa3071y € ZOCTATHBO aKTyasIbHOIO ITPO6IEMOI0 BIIPOLOBK OCTaHHIX
IecsaTW Tk i gy ii BupimeHHs 6yJ10 3alpornoHOBaHO 6araTo nigxonis. OgHaK, BOHU BCe 1€ He O3BOJISIOTh
oziepXXyBaTu 5-(opminTiazonn 3 pisSHOMaHITHUMU 3aMiCHMKaMU B LUKJI. Y 11il po60Ti BUKOPUCTAHO Pi3Hi migxonu

17151 Oflep>KaHHS Pi3HOMaHITHUX 5- ¢popminTiazois. [lepmuii - e ofgepskaHHs 5-(OopMinTia3oliB He3aMillleHUX B 4-



My IOJIOKEHH, JIJ1SI LbOTO OYJI0 BUKOPHUCTAHO B3aEMO/IIO BiATIOBITHUX TIOCEYOBYH 3 XJIOPMAJIOHOBUM aJIbJETifIOM.
HactynHumu 6y/iu CUHTe30BaHi MOXifHI 4-6pom- Ta 4-XJ10p-5-PopMminTia3osny, BUXOASIYH 3 2,4-AUTaJIOTeH-5~
dopMinTiazosiB 1151 BUBYEHHS BILJIMBY TajIOT€HY B 4-My IIOJIOXKEHHI Ha BJIaCTUBOCTI 6€H3iMia301iB Ta XpOMOHIB Ha
iX OCHOBI. JIJ151 BUSICHEHHS BIJIMBY JUT€TEPOLUKIIIYHOI cucTeMu OyJIM CMHTE30BaHi 2-Tia3oJinTiasosn Ta 2-N-
METWIIIPOJIiANHII Tia3o noximHi. 1715 1poro 6yy10 ZOCHIIKEHO peakiii Kpoc-cronydyeHHs 5-dopminTiazony Ta
M0oro noxigHux. BusBieHo, mo 1Jis1 BBEOEeHHS reTapujbHUX 3aMiCHUKIB HAalIKpalUM BapiaHTOM € peakuis Crise.
[TokaszaHo, 110 B IUX YMOBaXx 3a yYacCTIO aJIbJIeTiHOI IPyIIM peasi3yloTbcs MOOiUHI IPOLECH, 0 BELYTh 10
OCMOJIEHHS peakuiiHoi cyMimi. Cepeq; BapiaHTiB 3axUCTy KapOOHINIBHOI TPy HallKpallli pe3yJIbTaTy II0Ka3aB
IIiOKCOJIAaHOBUH, OCKIJIBKY MOTO eJliMiHyBaHHS MPOXOAUTH B OiJIbII M'SIKUX YMOBax Ta € 3BOPOTHLOIO peaklii€lo, Ha
BiMiHY Bif aieTasbHOrO. [y peakliil Kpoc-CIloay4eHHs IPOBEeAEeHO aHali3 e(peKTUBHOCTI 6araTbox KaTaslisaTopiB
Ta BUSIBJIEHO HAMOiIbII IEPCIIEKTUBHI 3 HUX. BusiBuocs, mo B ymoBax peakuii Crijizie Mo>xe MPOXOAUTH i
HyKJIe0dinbHe MpUeIHAHHS (PParMeHTy CTaHAHY 3a KapOOHINIBbHOIO rpymnolo. s peakuis e cnenudivyHo0 1715
IesIKUX KapOOHINbHUX CIIOJIYK, HE 3aJIEXKUTD Bifl 3aMiCHMKA B CTaHaHi i NPOXOJUTS 3 Iy>Ke€ HU3bKMMU BUXOJAMU.
Tomy mogugikanist KapboHiNBHOI IPyNy 3a HUM METOLOM € MEHII €(PEKTUBHOIO B [TOPiBHSHHI 3 IHIIMMU Cy4aCHUMU
CHMHTETUYHUMU Nigxopamu. IIpu cripo6i MacimtabyBaHHS peakiiii BUXOU CYyT€BO 3HU3WIUCD. JI71s1 BUpileHs Ljiei
npo6emMu 6yJ10 IPOBEIEHO CEPil0 eKCIIEPUMEHTIB Ta BUSIBJIEHO, 1110 /11 30€pe’KeHHs BUXOy HeoOXinHO
IIPOBOJIMTH pPeaklilo B nuMeTuadopMamifi Ta gonasatu cokarasnizatop Cul. B pesysabrati po3po6seHo
CUHTETUYHUM MiJXiZl 4O OfepsKaHHS 2-TeTapuiITia301iB. 3aKJII0YHUM €TalloM POOOTH € TIIiKO3UIIOBaHHS OJIEPKaHUX
3- riApOKCUXPOMOHIB Ta JOCiIKeHHs ixX B3aeMozii 3 0-T71iko31a3o10. 3 1ieo MeTo o 6yJ10 anpobOBaHoO yCi METOAU
IJIiKO3WJIIOBAHHS, HAsIBHI B JIiTEpaTypi, OJHAK >KOJE€H 3 HUX HE JI03BOJIMB OJEP>KATH IIPOAYKTH i3 3a0BIIBHUMU
Buxogamu. Tomy 6ysi0 mpoBefeHo MoaudiKallilo METOAY, 110 [10Ka3aB HalKpalllyil pe3ysabTaT — NPsSIMoi
erepudikauii. 7151 uboro 6ysu nepesipeHi pi3Hi OCHOBU Ta PO3YMHHUKY, & TAKOXK T€MIIEPAaTypHUIl pexXuM. B
pe3ysbTaTi 6yB po3pobsieHnil 6iybil epeKTUBHUIN METOL CUHTEe3Y IJIiKO3MIbOBAHUX MOXIIHUX XPOMOHIB. 3a IIUM
METOJIOM OyJiM oflepsKaHi i r1iko3uay (J1aBoOHOJIB [J151 MOZEIbHUX AOCiIPKeHb. Yepes Te 1110 iHTeHCUBHICTb
KOPOTKOXBUJIbOBOi CMYTH 3aJIMIIAETCS IOCTIMHOIO B IIPOLECi TiApoJIi3y, BOHA MOXE OYTH BUKOPUCTAHA SIK
BHYTPIIIHII (uiyopecLieHTHUI CTaHaapT. Lle 1ae 3MOry BUKOPUCTOBYBATU IJiKO3UAU (PIIaBOHOJIY HE TiJIbKU [JIs
BUSIBJICHHS1 aKTUBHOCTI O-TJIiKO3UAa3U B 6i0JIOTiYHUXK 3pa3Kax, ajie U [Jisl KibKiCHOI OLIiHKY Iji€i aKTUBHOCTI.
AdiHHicTb 3B'13yBaHHS PJIaBOHOJIB 3 6i/IKOM O-TJIIOKO3UA3! 3aJI€KUTh BiJ] HIOTO CTPYKTYPU, TOMY BBEIEHS 4 -
OEH3UIOKCUTPYIIU 10 (PJIaBOHOJTIIIKO3UAY 30ib1IMII0 adiHHICTb 3B'93yBaHHS 3 -9,9 1o -10,8 kkan/Mosb. OfHak,
cuJibHiIIe 3B'SI3yBaHHS 6€H3MJIOKCH3aMIill[eHOT O IJII0KO3U Iy ITOPiBHIHO 3 10r0 He3aMillleHM aHaJIoroM
noTpebyBaTUMe BUILOTO €EHEPreTUYHOro 6ap’epy akTUBAllii AJ1s1 GOpPMYBaHHS Bifj[IOBiIHOIO NIEPEXiTHOTO CTaHy
CcyOCTpaT-peLenTop B peakuii pepMeHTaTUBHOTO TifpoJli3y, o NPUBOIUTh 10 2,3-KPaTHOTO 3HVDKEHHS BiiTIOBiTHO]
KOHCTAQHTU WBUOKOCTI. TAKMM YMHOM, Lii pE3YyJIbTATH BiJKPUBAIOTb MOKJIUBICTD [JIS1 3aCTOCYBAaHHS [JIIOKO3UIiB
($1aBOHOIY, K [IPOCTUX Y BUKOPUCTAHHI iHIMKATOPIB /1715 MBUIKOTO (JIyOPECLLEeHTHOTO MOHITOPUHTY aKTUBHOCTI

iHImKx pepMEHTIB i3 POJMHU IJ1iKO3UAA3.

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 o-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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Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. Konoc Hagist MuxaiiniBHa

2. Nadya Kolos

KBasigikanis: 1. x. u., npodecop, 02.00.03

ImenTudikarop ORCHID ID: 0000-0002-7520-656X

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKuii HallioHAMbHUT yHiBepcUuTeT imeni B. H. Kapasina

Kopg 3a € IPIIOY: 02071205

Micue3HaxoaKeHH: maiinan CBo6oy, Oyz. 4, XapkiB, XapkiBcbkuil p-H., 61022, Vkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

IBanOB Bostogumup BeHenquKToBUY



Biacue IlpisBume Im'st [To-6aThKOBI Isanos Bomopumup BeHeHKTOBIY

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignosigasnpHuii 3a Hi,ILI‘OTOBKy [lleBuenko AHppiit OseKcaHIPOBUAY

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




