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BUCHOBKH

1. B incruryti bioopraniunoi ximii Ta HadToximii imeHi M. B.IL. Kyxaps
BIlepIIe OyJI0 CHHTE30BaHO (ocPopuiboBaHl MOXIAHI iMiga3o[l,2-a]mipuauny Ta
MIPUMIIUHY.

2. Bnepme 1OpoBeIeHO  KBAaHTOBO-XIMIUHI  PO3PAaXyHKH  HOBOTO
OpUTIHANIBHOTO pAAY MNOXAHUX iMigas3o[l,2-alnipuanuHy Ta MIPUMITUHY 32
ximiuHot0 OymoBoto. 3 Touku 30py GUSAR Oyno goBeaeHo, 1o Bci 3 CHOMYKH 3
XIMIYHOTO PsIIy MarOTh BHCOKY O10JJOCTYNHICTh MpPU MNEPOPATIbLHOMY MpHUiioMmi,
BUCOKY HMOBIpHICTh MOTJIMHAHHS MUTYHKOBO-KUIIKOBHM TpPAaKTOM, IO CTBOPIOE
KOM(OPTHI YMOBH [IJISl TIOJANBIIOTO X BUKOPUCTAHHS SIK JIIKAPCHKUX 3ac00iB per
os mamieHtamu. 3a mpaBuiamu JlimiHChKkoro, ['oy3a, BebGepa, Erana, Myerre
MaloTh BUCOKHI CTYIIHb CIIOPIAHEHOCTI JI0 JIKapChKOIo 3aco0y.

3. BuzHayeHo 3a JIOMOMOTOI KOMIT IOTEpHOTO MojentoBaHHs, 1o IT1d-1,
[TID-2 ta IT1D-3 marTh cniibHU Gapmakodop y BUMIIIAL 3anumiky dhocdoHoBOT
KHACTIOTH, 110 MOXE BKa3yBaTH Ha CXOXICTh iXHBOTO MeXaHi3my aii. OnpepxaHi
pEe3yNbTaTH TMOKAa3yIOTh IIMPOKUA CHEKTp MOTEHIIHHUX (PapMaKoJIOTTUHUX
aKTUBHOCTEH nmociimpkyBaHux croiyk. IIId-1 B3aemomie 3 pi3HUMHU KilacaMu
(dbepMeHTIB, PEEeNTOPIB Ta IOHHUX KaHAIIB, 110 BKa3y€ Ha MOXJIMBICTh BIUIMBY Ha
pi3HOMaHITHI OI0JIOTIYHI MPOIECH, BKIIOYAIOYHM CUTHAJIBHI IUISXH KITITHH,
CICKTPUYHY aKTHBHICTH Ta MeTabomizM. IIID-2 nemMoHCTpye mepeBa)kKHO
B3aEMOJIII0 3 poanHO0 A (G-OUIKOBUX pelenTopiB, 30KkpeMa 3 KaHaOl0imHUMU
perenTopaMd Ta CEPOTOHIHOBUMH PpEIENTOpaMH, IO BKa3ye Ha MOTEHINIHI
aHANTBIeTUYHI, MPOTU3AMANbHI Ta ICUXOTPONHi BiacTuBocTi. [IIMD-3 B ocHOBHOMY
BUSIBIISIE B3AEMOJII0 3 pELENTOpamMH, 30KpemMa 3 pelenTopaMu OpPEKCHUHY Ta
a/ICHO3MHY, 110 BKa3y€e Ha MOXJIMBHI BIUIMB HA PEKUM CHY-HECIaHHS Ta alleTHT.

4. Jlocmimkeno in silico mapamerpwm rocTpoi TOKCHYHOCTI TMOXITHUX
mMigazo[1,2-a]mipuanHy Ta OipUMIgUHY. BCTaHOBIEHO, 110 JaH1 CIOAYKA TPU

PI3HUX IUIAXaX BBEACHHS B OCHOBHOMY BITHOCATBCSA 10 4 KJlacy TOKCMYHOCTI —



MPAKTUYHO HETOKCUYHI CHOJYKH, IO CBIIYUTh MNpO OE€3MEeYHICTh iXHBOTO

3aCTOCYBaHHSI.

OTxe, pe3ynbTaTH IOCHIIXKEHb CBIIYaTh MPO MOTEHUIHHY €(EeKTHBHICTh Ta
0€3MeYHICTh BUKOPUCTAHHS pO3pOOJEHUX NOXITHUX iMmiga3o[l,2-ajnipuauny Ta
NIpUMIAUHY K MOXJIMBUX JIIKAPCBKMX 3ac00iB  JJid  JIIKYBaHHA PI3HHUX
MaTOJIOTTYHUX CTaHIB. JIOUUIBHUM € MPOBEICHHS MOJATBIITNX €KCIIEPUMEHTATbHUX
JOKJTIHIYHUX JOCHTIPKEHb B3a€EMOJIl CIOJYK 3 BHOpaHUMHU O10JIOTTYHUMU
MIIIEHSAMH, IO JAOTIOMOE TIUOIIe 3pO3yMITH IXHI MEXaHi3MHU il Ta MOTEHI[IHHI
TepaneBTUYHI 3aCTOCYBaHHs. Takuil MiaX1iJ JT03BOJISE 3pOOUTH KPOK Y HAMPIAMKY
palioHaqbHOI  pO3pOOKM HOBUX  JIIKAPCBKUX 3ac00IB 3  MOKpAIICHUMHU

Q)apMaKOJIOFi‘IHI/IMI/I BJIACTUBOCTSAMMU.



SUMMARY

Yuliia Pohorila
QUANTUM-CHEMICAL STUDIES OF SMALL SYNTHETIC

MOLECULES BASED ON IMIDAZO [1,2-a] PYRIDINE AND PYRIMIDINE
AS POTENTIAL CANDIDATE MOLECULES FOR MEDICINES

Department of Medicinal chemistry and toxicology

Scientific supervisor: ass. prof., PhD K. Matskevych

Keywords: imidazo [1,2-a] pyridine, imidazo [1,2-a] pyrimidine, quantum-
chemical studies

Introduction. Quantum chemical studies of small synthetic molecules
based on imidazo[1,2-a]pyridine and pyrimidine play a key role in modern
pharmaceutical science. The use of quantum chemical methods in the study of
chemical compounds allows for a detailed analysis of their structure, properties,
and interaction with biological systems. Particular attention to molecules based
on imidazo[1,2-a]pyridine and pyrimidine stems from their potential as potential
drug candidate molecules. The relevance of research in this direction lies in the
need to develop new effective and safe medicines for the treatment of various
diseases. Synthetic small molecules based on imidazo[1,2-a]pyridine and
pyrimidine can be manipulated with molecular structures in order to obtain
desired pharmacological properties, such as high activity and selectivity for
certain biological targets.

Research in this direction has the potential to lead to the creation of new
drugs for the treatment of various diseases, including oncological, neurological
and other diseases, which represent a major clinical challenge in the modern
world. In addition, the development of quantum chemical modeling methods
will speed up the process of selecting potential drugs, which will pave the way
for faster introduction of new drugs into clinical practice. In this context,
conducting quantum-chemical research of small synthetic molecules based on

imidazo[1,2-a]pyridine and pyrimidine is a relevant and promising direction in



modern pharmaceutical science.

Materials and methods. We used SWISS ADME, SWISS Target
Prediction software to evaluate the physicochemical, quantum chemical, and
pharmacokinetic properties of researched chemical compounds.

Results. For the first time, the synthesis of phosphorylated derivatives of
Imidazo[1,2-a]pyridine and pyrimidine was carried out, which opens the way to
further studies of their pharmacological properties.

Detailed quantum-chemical calculations of a new original series of
imidazo[1,2-a]pyridine and pyrimidine derivatives were performed, which made
it possible to obtain important data on their physicochemical and
pharmacokinetic properties and to draw a conclusion about their suitability for
medicinal products.

The use of computer modeling made it possible to identify a common
pharmacophore in the form of a phosphonic acid residue in the studied
compounds. In addition, a wide range of potential pharmacological activities has
been revealed.

For the first time, in silico studies of acute toxicity were conducted, which
confirmed the safety of the use of the studied compounds and the prospects of
their further study at the preclinical and clinical stages.

These results open up new opportunities for further research in the
development of effective and safe drugs based on imidazo[1,2-a]pyridine and
pyrimidine.

Conclusions. The research results indicate the potential effectiveness and
safety of using the developed imidazo[1,2-a]pyridine and pyrimidine derivatives
as possible drugs for the treatment of various pathological conditions. It is
advisable to carry out further experimental preclinical studies of the interaction
of compounds with selected biological targets, which will help to better
understand their mechanisms of action and potential therapeutic applications.
This approach makes it possible to take a step towards the rational development

of new medicines with improved pharmacological properties.



