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1. TIpencraByiene nucepTaliiiHe NOCIiIPKEHHS IPUCBIYEHE BUPIIIEHHIO aKTyaJlbHOIO HAYKOBO-TIPAKTUYHOTO
3aBAaHHS, IO IOJISITa€ B €EKCIIEPUMEHTATIbHOMY BU3HAY€HHI OCHOBHUX TEPMOIVHAMIYHUX BIIACTUBOCTEN YOTUPbOX
noxigHux 2-mertusn-1,5-guapun-1H-niposa-3-KapOooHOBUX KUCJIOT, TPbOX MOXiAHMX 1-(2-MeTui-1,5-nudeHinnipon-
3-inm)eTaHOHY Ta iX PO3UMHIB B OPraHiYHMX PO3YMHHUKAX, 4 TAKOXX TEPMOJVHAMIYHi BI1aCTUBOCTI €TUJ 2-MeTu1-1-
(4-meTtundenin)-5-peHinnipos-3-kapbokcuaary. AB0TOBMICHI reTepOLMKIIIYHI CTIOYKM IPUBEPTAIOTh 3HAYHY
yBary AOCJiTHYKIB 3aBISIKY 30ATHOCTI ITPOSIBJISATY 6i0JIOTiYHY aKTUBHICTB, 5IKa CIIOHYKAE [10 IXHBOTO
PI3BHOCTOPOHHBOTO 3aCTOCYBaHH4 5K y (papMaleBTUYHil, TaK i y Xap4oBill Ta XiMi4Hiii rasyssx MPpOMUCIOBOCTI.
Takrmu CriosyKaMu € MoxifHi roJisamimeHoro niposy. TepMogrHamidHi BIaCTMBOCTI LIbOT'0 KJ1aCy CIIOJIYK
3QJIMMIAITHCSI MAJIOBUBYEHUMHU, TOMY CIIPOTHO3YBATH X CTabibHICTD Ta peaKliiiHy 30aTHICTb /1J1 ONTUMI3alii

TEXHOJIOTIYHUX MPOLECIB CUHTE3Y, OYUILEHHS, IepepoOKY Ta 306epiraHHs € OJHUM 3 OCHOBHMX HAIIPSIMKIB Cy4acHUX



IoCimKeHb. MeTOo0 1aHoi fucepTaliiHoi pob0TH € AOCTiI)KEHHS OCHOBHUX TEPMOAMHAMIYHUX XapaKTEPUCTUK
noxigHux 2-metuin-1,5-guapun-1H-nipoa-3-KapooHOBUX KUCIIOT, 1-(2-meTun-1,5-nudeninnipos-3-in)eTaHoHy Ta
eTusn 2-metuin-1-(4-metundenin)-5-QeHinniposn-3-kapooKCUIaToOM, 30KpeMa MPOLEeCiB 3ArOPaHHS, YTBOPEHHS,
IIJIaBJIEHHS, BUIIAPOBYBAHH4, Cy0OJliMallii, DO3YMHEHHS Ta 3MilllyBaHH:. [I71s1 HOCSITHEHHSI IOCTABJIEHOI METU Y POOOTi
0yJ10 BUKOHAHO HACTYIIHi €KCIIEpUMEHTAJIbHI Ta aHAJIITUYHI JOCIiIKEHHS: —yIeplle 37iiiICHEHO CUHTEe3 YOTUPbOX
noxigHux 2-mertusn-1,5-guapun-1H-niposa-3-KapOooHOBUX KUCJIOT, TPbOX MOXiAHMUX 1-(2-MeTui-1,5-nudeHinnipon-
3-im)etaHoHy Ta eTu 2-meTui-1-(4-metundenin)-5-peHinniposn-3-kapooKCUIaToOM, IIPOBEAEHO iX CTPYKTYPHY
inenTudikanio merogamu SIMP- ta IY-cnieKTpocKoriii Ta oLiHeHO 6i0I0TiYHy aKTUBHICTh 3a JOIIOMOTOI0 Be6-
OpieHTOBaHUX NporpaMmHux 3abesneyeHb PLATO r36 ta SuperPred; —~ynepiue nposeneHo audepeHLiiiHO-TepMiyHi
Ta TepMOTpaBiMETPUYHI IOCIIKEHHS NOXigHUX 2-MeTui-1,5-guapuin-1H-niposn-3-kap6OHOBUX KUCJIOT, TPbOX
noxigHux 1-(2-metun-1,5-gudeHinniposn-3-in)eTaHony Ta eTua 2-MeTun-1-(4-metundenin)-5-peninnipon-3-
KapboKCcuIaToM. BcTaHOBIIEHO, 10 Npoliec miaBjieHHs 1-R-2-metuin-5-denin-1H-nipon-3-KapboHOBUX KUCIIOT
CYIIPOBO/I’KY€ETHCSI TEPMOOKUCHOIO JIeCTPYKIli€e0. 3a pe3ysibTaTaMu AepuBaTorpadivHux AOCiIKeHb Ta
AQHaJIITUYHUX PO3PaXyHKiB BUBHAUEHO €HTaJIbIIii (pa3oBUX NepexoiiB (IJIaBJI€HHs, BUIIAPOBYBaHHS Ta cybJiimariii).
[IpoBeeHO NepepaxyHoOK eHTanbii pazoBux nepexomis 1o 298,15 K; - ynepiie eKCriepuMeHTalbHIM METOLI0M
60MO0BOI KaJIOPUMETPIi CITaFOBaHHS BUBHAYEHO €HEePTii 3rOpaHHs YOTUPHOX MOXiITHUX 2-MeTu-1,5-muapun-1H-
niposi-3-Kap60HOBUX KUCJIOT, TPhOX NOXigHUX 1-(2-meTun-1,5-gudeninniposn-3-in)eraHony Ta eTua 2-meTun-1-(4-
MeTu(eHin)-5-(peHinniposn-3-KapooKCUIaTOM; PO3PaXx0BaHO BEJIMUMHY €HTAJIbIIIN X yTBOPEHHS B
KOH/IEHCOBAHOMY CTaHi. PO3pax0BaHO BeJIMUMHYU €HTAJIbIIII YTBOPEHHS y Ta30M0AiOHOMY CTaHi. 3a aHaNITUYHUMU
MEeTOJaMHU PO3PaxyHKy Ha OCHOBI alUTUBHUX CX€M I'PYIIOBUX BHECKIB JlOMasbCbKOTO 00YUCIIEHO €HTAabIIii
YTBOPEHHS! Y KOHJIEHCOBAaHOMY Ta ra3ololi0HOMY CTaHax, IIPOBEEHO PO3PAaxyHOK €HTablii yTBopeHHs 3a T1-
QITOPUTMOM; —yIIEPLIE EKCIIEPUMEHTAIIBHO BCTAHOBJIEHO TEMIIEPATYPHI 3aJIEKHOCTI PO3YMHHOCTI [TOXiIHUX 2-
meTui-1,5-nuapun-1H-nipos-3-kap60HOBUX KMCJIOT Ta ABOX NOXinHux 1-(2-metuin-1,5-nudeHinmniposn-3-
in)eTaHOHY y psAii OpraHiYHUX PO3YMHHUKIB (METUJALleTaT, €TUIALleTaT, alleTOHITpUJI, IIponaH-1-o0J1, Iponan-2-oJ,
OyTaH-1-011 Ta 6yTaH-2-0171), 32 pe3yJIbTaTaMU SIKUX PO3PAaxOBAaHO €HTAJbIIii Ta €HTPOIlii po3unHeHHs. O6YUCIEHO
€HTaJIbIIi] Ta eHTPOIIii 3MilllyBaHHS JOCIiIKYBaHUX PEYOBUH, [IPOAHAII30BAaHO OTPUMAaHI pPe3yIbTaTU Ta
BCTAHOBJIEHO XapaKTeP B3a€MO/Iii KOKHOI pEYOBUHMU Y PAJi BUKOPUCTAaHUX PO3YMHHMKIB. OTpUMaHi pe3yJbTaTh
€KCIIEPMMEHTAJIbHUX JIOCIIiI)KEHb TEPMOIUHAMIYHMX BIACTUBOCTEN iHAMBIlyaJIbHUX PEYOBUH iCTOTHO PO3LIUPSTH
TEINEePilHIO JOBiIHUKOBY 6a3y Ta CTBOPSTD MiATPYHTS AJ1s1 KOPUTYBAHHS aHAJIITUMHUAX METOIiB PO3PAXYHKY
TEPMOXIMIYHMX XapaKTePUCTUK MOXiTHUX 2-MeTui-1,5-nuapuin-1H-nipos-3-kap60HOBUX KUCJIOT, NOXigHUX 1-(2-
MeTun-1,5-nudeHinnipos-3-in)eTaHOHY Ta eTuJ 2-MeTui-1-(4-meTusndeHin)-5-peHinnipos-3-kapooKCUIaTOM.
PesynbTaTy fOCIIKEHHS MOXKYTb OYTH BUKOPUCTAHI [J1s1 ONTUMI3allii iCHyI0uMX BUPOOHUYMX IIPOLIECIB, TIOB'SI3aHUX
i3 CUHTE30M, IEPEPOOKOIO0, OUUIIEHHSM, 30€piraHHsIM i TPAaHCIIOPTYBaHHSIM iHMBiyaJIbHUX PEYOBUH, 110

CIIpUATUME 3HWKEHHIO CYKYITHUX €HEPIr€TUIHUX Ta €KOHOMIYHUX BUTpPAT.

2. This dissertation research is devoted to addressing a pressing scientific and practical problem, which consists in
the experimental determination of the main thermodynamic properties of four derivatives of 2-methyl-1,5-diaryl-
1H-pyrrole-3-carboxylic acids, three derivatives of 1-(2-methyl-1,5 -diphenylpyrrole-3-yl)ethanone, and their
solutions in organic solvents, as well as the thermodynamic properties of ethyl 2-methyl-1-(4-methylphenyl)-5-
phenylpyrrole-3-carboxylate. Nitrogen-containing heterocyclic compounds have attracted significant attention
from researchers due to their ability to exhibit biological activity, which has led to their diverse applications in the
pharmaceutical, food, and chemical industries. Such compounds include derivatives of poly-substituted pyrrole.
The thermodynamic properties of this class of compounds remain poorly understood; therefore, predicting their
stability and reactivity to optimize technological processes for synthesis, purification, processing, and storage is
one of the main focuses of current research. The aim of this dissertation is to investigate the main thermodynamic
characteristics of 2-methyl-1,5-diaryl-1H-pyrrole-3-carboxylic acid derivatives, 1-(2-methyl-1,5 -diphenylpyrrole-
3-yl)ethanone derivatives, and ethyl 2-methyl-1-(4-methylphenyl)-5-phenylpyrrole-3-carboxylate, in particular
the processes of combustion, formation, melting, evaporation, sublimation, dissolution, and mixing. To achieve the
stated objective, the following experimental and analytical studies were conducted in this work: —for the first time,



four derivatives of 2-methyl-1,5-diaryl-1H-pyrrole-3-carboxylic acids, three derivatives of 1-(2-methyl-1,5-
diphenylpyrrole-3-yl)ethanone, and ethyl 2 -methyl-1-(4-methylphenyl)-5-phenylpyrrole-3-carboxylate; their
structural identification was performed using NMR and IR spectroscopy, and their biological activity was evaluated
using the web-based software PLATO r36 and SuperPred; -for the first time, differential thermal and
thermogravimetric studies were conducted on derivatives of 2-methyl-1,5-diaryl-1H-pyrrole-3-carboxylic acids,
three derivatives of 1-(2-methyl-1,5-diphenylpyrrole-3-yl)ethanone, and ethyl 2 -methyl-1-(4-methylphenyl)-5-
phenylpyrrole-3-carboxylate. It was established that the melting process of 1-R-2-methyl-5-phenyl-1H-pyrrole-3-
carboxylic acids is accompanied by thermo-oxidative decomposition. Based on the results of derivatographic
studies and analytical calculations, the enthalpies of phase transitions (melting, evaporation, and sublimation) were
determined. The enthalpies of phase transitions were recalculated to 298.15 K; -for the first time, the combustion
energies of four derivatives of 2-methyl-1,5-diaryl-1H-pyrrole-3-carboxylic acids and three derivatives of 1-(2-
methyl-1,5 -diphenylpyrrole-3-yl)ethanone, and ethyl 2-methyl-1-(4-methylphenyl)-5-phenylpyrrole-3-
carboxylate; the enthalpies of their formation in the condensed state were calculated. The formation enthalpies in
the gaseous state were calculated. Using analytical calculation methods based on Domalsky’s additive schemes of
group contributions, the formation enthalpies in the condensed and gaseous states were calculated, and the
formation enthalpy was calculated using the T1 algorithm; —for the first time, the temperature dependencies of the
solubility of 2-methyl-1,5-diaryl-1H-pyrrole-3-carboxylic acid derivatives and two 1-(2-methyl-1,5-
diphenylpyrrole-3-yl)ethanone derivatives in a series of organic solvents (methyl acetate, ethyl acetate,
acetonitrile, propan-1-ol, propan-2-ol, butan-1-ol, and butan-2-ol), based on which the enthalpies and entropies of
dissolution were calculated. The enthalpies and entropies of mixing of the studied substances were calculated, the
results were analyzed, and the nature of the interaction of each substance in a series of solvents was determined.
The results obtained from experimental studies of the thermodynamic properties of individual substances will
significantly expand the current reference base and create a foundation for refining analytical methods for
calculating the thermochemical characteristics of 2-methyl-1,5-diaryl -1H-pyrrole-3-carboxylic acids, 1-(2-methyl-
1,5-diphenylpyrrole-3-yl)ethanone derivatives, and ethyl 2-methyl-1-(4-methylphenyl)-5-phenylpyrrole-3-
carboxylate. The results of the study can be used to optimize existing production processes related to the
synthesis, processing, purification, storage, and transportation of individual substances, which will contribute to a

reduction in overall energy and economic costs.
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Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. CnuBka IOpiit IBanoBUY

2. Yurii I. Slyvka

KBasigikamis: 1. x. 1., npodecop, c.a., 02.00.01



InenTudgikarop ORCID ID: 0000-0003-2751-2543

JoaparkoBa iHpopManist: Scopus Author ID 7801691096; Web of Science Researcher ID: L-9334-2017,
https://scholar.google.com.ua/citations?user=ecOM5nkAAAAJ

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBChKUMIT HAL[OHANIBHMIT yHiBepcUTeET iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHIBEPCUTETCHKA, JIbBiB, 79000, YKpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:
1. MapinuoBa Harasis 'enHapniiBHa

2. Natalia G. Marintsova

KBasigikamis: k.x.u., nouenr, 02.00.03

InenTudikarop ORCID ID: 0000-0003-3705-4443

JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHUIUYHOI 0COOM: HanjonanbHuii yHiBepcutet "JIbBiBCbKa MOMiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micuesnaxo;pKeHHﬂ: ByJI. Crennana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAyKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Koryt AHanit Muxainosud

2. Ananii M. Kohut

KBasigikanis: 1.x.n., npodecop, 02.00.06

InenTudgikarop ORCID ID: 0000-0002-7469-1209

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAMYHOI 0CO0H: Hauionanbuuii yHiBepcurert "JIbBiBCbKA MOJITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueBHaxo,ereHHﬂ: ByJ. CrenaHa banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



VIII. 3akr04Hi BimoMocTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Cracesny Mapuna BosiofumupisHa
rOJIOBH pagu

Biacue IpizBume Im's I1o-6aThKOBI Cracesnd Mapuna BosiofumupisHa

rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBigasbHUH 32 MiATOTOBKY I'HatiB 3.41.
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToiiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




