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1. BHYTpiLIHPOMOJIEKYJISIPHI LMKIIi3alil 2-aKeHiNIKiHa301iHOHIB y cCUHTe3i QYyHKIiOHATi30BaHMX TOXIITHUX
niposio(ipuno)[1,2-a]- Ta [2,1-b]xiHa30iHOHIB

2. Intramolecular cyclization of 2-alkenylquinazolinones in the synthesis of functionalized pyrrolo(pyrido)[1,2-a]-
and [2,1-b]quinazolinones

Pedepar:

1. CaBinuyk H.O. BHyTpiluHbOMOJIEKYJISIPHI LMKJIi3allii 2 ajIKeHiNxiHa30/1iHOHIB B CUHTE3i PYHKIiOHATi30BaHUX
noxigHux niposo(nipuno)[1,2-a]- ta [2,1-b]xinazoninoxis. 0 KBanidikanifina HaykoBa Mpaiist Ha [IpaBax PyKoOIHUCY.
Juceprauis Ha 3M00yTTs HAyKOBOTO CTYIEHs TOKTopa ¢inocodii 3a crneniansHicTio 102 Ximig (10 - [Tpupoguudi
Hayku). — [HCTUTYT opraHivHoi ximii HanionaneHoi akagemii Hayk Vkpainu, Kuis, 2024. Jucepraniiina po6oTta
IIPUCBSYEHA BUBYEHHIO PeaKlliil BHyTPilIHbOMOJIEKYJIIPHUX €J1eKTPOQibHOI Ta OKUC/IIOBAIbHOI IMKJIi3aliii 2
aJIKeH1/I3aMillleHUX XiHAa30J1iHOHIB 1 po3p06JI€HHIO €(PEKTUBHUX NiTXOLiB 0 CUHTE3Y Pi3HOTUIIOBUX
(yHKIiOHaNI30BaHUX MOXigHUX Niposo(nipuzo)[1,2-a]- ta [2,1-b]xiHa301iHOHIB, a TAKOX JOCIiIPKEHHIO

0i0aKTHBHOCTI [lesIKUX i3 oTpuMaHux croyk. [Tipono(nipuno)[1,2-a]xiHa3osiHu € [0BOJIi epClIeKTUBHUMU



CTPYKTYpaMHU He TiJIbKU Yepes3 ix 610JI0TiuHy Pi3HOIJIaHOBICTb, ajle 11 Yepe3 B HEMOBHIN Mipi PO3KpUTHUA
CUHTETUYHUN NOTEHLasl. I Mofaspmoro iHTEeHCMBHOTO PO3BUTKY XiMil IMX MOJIIre TepOLUKIIIYHUX CIIOJIYK
BMHUKJIA [IOTPeba y IPOBEAEHHI CUCTEMHOIO aHaJIi3y Ta YIIOPSIKyBaHHI JliTepaTypHUX IPKEPEJI, SIKi CTOCYIOTbCSI
METO/IiB CUHTE3Y aHTYJISIPHUX Niposo(nipuno)[1,2-a]xiHa30/1iHOHIB Ta iX aHeJIbOBaHUX aHAJIOTIB, 10 CTaJI0
npeaMeToM posiny 1 quceprauii. ¥ HaCTyNHUX APYroMy, TPETbOMY Ta YETBEPTOMY PO3[isax poOOOTH BUCBITIIEHI
CHHTETUKO-aHAIITUYHI Pe3yIbTaTy JOCIiIKEHb aBTOPA. 3alIPOIIOHOBAHO €HEPIOEKOHOMHUM Ta TOJIEPAHTHUM 10
pisHOMaHITHMX QYHKILIOHAJILHUX TPy y XiHa30J1IiHOHOBOMY $S1IDi METOJ] CUHTE3Y KJIIOYOBUX CyOCTpAaTiB
OOCiIXeHHs 0 2-0yTeHi( IeHTEeHis-, TeKCEeHi)XiHa30 1iHOHIB. BiH rpyHTyeTbCS Ha peakllii alnIloBaHHS
aHTPaHiNMaMIfiB XJIOpaHTiIpUIaMU aJIKEeHIIKapOOHOBUX KUCJIOT 3 MOJAJBIIOI IUKIOKOHIEHCAIli€l0 OTPUMaHUX
niaminis y posunni IM®A nipu 65 °C B npucyTtHocTi 1,5 exkBiBasieHTa fiazabinukinoyngeueny (DBU). BcebiuHo
IociimkeHa nosefinka 2-6yreHinxinasosnin-4(3H)-oHiB 1o nii nporonosmicHux kuciuot (HCl, CF3COOH, H2504,
PPA, CF3SO3H) Ta KBaHTOBO-XIMiYHMMU METOAMU 3'SICOBAHO iX BIIJIMB Ha Mepebir nmpounecy Lukiizanii. [Ipyu npomy
Ha6isbI epeKTUBHOIO [J1s1 IPOTOHO-IHIliHOBAaHOTO aHEeJI0BAHHS TiPOBaHOr0 MipOJIbHOTO LMKJIY BUSIBUJIAChH
TpUPIyopOMeETaHCYIbPOKUCIIOT], Y PO34UMHI 5IKOi 2-0yTeHinxiHazoiH-4(3H)-0Hu i3 BUCOKOIO XEMOCEIEKTUBHICTIO
TpaHCPOPMYIOTbCS B 1-MeTui-2,3-gurigponiposo[2,1-b]xiHasonin-9(1H)-oun. PO3KpUTO CUHTETUYHMI TOTEHLiaT
peaxliiil raJoreHouMKIIi3alii 17151 KOHCTPYIOBAaHHS rajloreHoMeTHIQYHKIIOHAII30BaHUX MiPOJIOXiHA30IiHOHIB.
BcraHoBseHo, o iHilitoBaHi gieto omy abo N-iogocyKuuHiMiny nukiizauii 2-(3-6yteHnin)xiHazosnin-4(3H)-oHiB
nepeo6iraloTh CEJIEKTUBHO 32 5-€x0-trig cxemoI0 3 YTBOPEHHSIM aHTyJIsIpHUX 1-(opomeTui)-2,3- qurigponipomno[1,2-
a]xinaszosnin-5(1H)-oHiB. AHaoriuHi 3aKOHOMIpHOCTI OyJiM BUSIBJIEH] i y BUIIaIKy BUKOPUCTaHHS N-
O6pomMocykuMHiMiny. HaToMicTs, #ist 6poMy SIK rajoreHyo4doro peareHTy 3HUXKYye CeJIeKTUBHICTb peakliii i, okpim
aHryssipHux 1 6pomomeTuiniposo[l,2-ajxiHa301iHOHIB, yTBOPIOIOTbCS BiiNOBiAHI [UOPOMITH, IK IPOAYKTH
npuegHaHHS 1o kpatHoro C=C-3B'13Ky. OLjiHeHa MOKJIMBICTh peasnidalii TaHgeMHOro IpoLecy CyJbdeHiToBaHHS -
LIMKJIi3allisl 2-aJIKeHiNIXiHa30JIiHOHIB i 3'ICOBAHO BILJIMB PEaKLiHNUX YMOB, SIKi KOHTPOJIIOIOTh HOT0 1epeoir.
BusBieHo, 10 apuicyibPeHINXI0pUaY Y AUXIOPMETaHi 3a BifICYyTHOCTI COJIbOBUX J0OABOK IPUEAHYIOTHCS 1O
KpatHoro C=C-3B’I3Ky 2-0yTE€Hi/JIXiHa30/iHOHIB i3 yTBOpEeHHIM 2-(3-apuicyJib(aHin-4-xj10po0yTNil)XiHa301iH-
4(3H)-oHiB, gxi npu gii AcONa y JIM®A nerko uukiisyoTbcs B 8-apuicynbdanin-6,7,8,9-rerparigponipuno[2,1-
b]xinazonin-11-oxu. [IpoieMOHCTPOBAHO, 10 LIMKJIOXAJIbKOT€HYBaHHS 2-aJIKeHiI3aMillleHUX XiHa30J1iHOHIB
apuicysbQeHisn(ceneHin)xJIopUAamMu B HITPOMETaHI 32 HasIBHOCTI y PeaKlitHOMY CeEpeloBUILi €KBIMOJISIPHO]
KinbkocTi LiClO4 sIK «1omiHr-106aBKu», peaisyeTbCsl 3a CXeMOI0 5-exo-trig nuKIisauii (y Bunagky 2-
OyTeHin—-xiHa30J1iHOHIB) Ta 6-exo-trig nukmizanii (y BUNaaKy 2-TIeHTeHiIXiHa30J1iHOHIB) 3 yTBOPEHHSIM aHTYJISIPHUX
nipono(ripu1o)[1,2-a]xiHa3071iHOHIB Ta JiHifHKUX Niposno(mipumo)[2,1-b]xinazoniHowHiB. Ix criBBiTHOmMEHHS Y 3HAYHIIT
Mipi BU3BHA4a€ThCSl XapaKTePOM 3aMiCHUKA B XiHA30JIiHOHOBOMY (DPAarMeHTi i TPaKTUYHO He 3aJIEXKUTD Bif
XaJIbKOTEHYI0UOro peareHTty. Po3po6sieHo HOBUIA MifIXif, 10 KOHCTPYIOBAHHS AHTYJIIPHUX
ceJIeHIIPYHKLiOHa30BaHUX MipoJo(nipuao)[1,2-a]xiHa301iHOHIB HAa OCHOBI 2 6yTeHiJ([IeHTeHi1)XiHa301iHOHIB B
YMOBax HOBITHBOT'O METOAY aKTHBalil XxiMiYHKX npoueciB - LED-ininifioBaHoi nukiisauii mig gieto
nudeninguceneHiny. [IpoBeneHo geTanbHe NOCIIIKEHHS M0 3'9CYBAaHHIO BIUIMBY 30BHIIIHIX (paKTOpiB, sIKi
KOHTPOJIIOIOTH CEJIEKTUBHICTD LMKIi3awjii. [Ipy boMy BCTaHOBJIEHO, LIO ipPOJI0aHE IOBAaHHS 2-0yTeHiIiHa30IiHOHIB
peasizyeTbCsl 32 TUIIOM 5-eX0-trig nukizanii Ha atTom N1B OLTOBIl KUCJIOTI Ta B HITPOMETaHI y IPUCYTHOCTI

«motminr-po6aBok» KCl Ta NaPF6 BinmoBinHo.

2. Savinchuk N.O. Intramolecular cyclization of 2-alkenylquinazolinones in the synthesis of functionalized
pyrrolo(pyrido)[1,2-a]- and [2,1-b]quinazolinones. - Qualifying scientific work equated to manuscript. Ph.D. thesis,
speciality 102 Chemistry (10 - Natural Sciences). Institute of Organic Chemistry of the National Academy of
Sciences of Ukraine, Kyiv, 2024. The dissertation is devoted to the study of intramolecular electrophilic and
oxidative cyclisation reactions of 2-alkenyl-substituted quinazolinones and the development of effective
approaches to the synthesis of various functionalised pyrrolo(pyrido)[1,2-a]- and [2,1-b]quinazolinones, as well as
the study of the bioactivity of some of the obtained compounds. Pyrrolo(pyrido)[1,2-a]quinazolines are quite
promising structures not only because of their biological diversity but also because of their incompletely realized
synthetic potential. Further intensive development of the chemistry of these polyheterocyclic compounds



necessitated a systematic analysis and compilation of the literature on the methods of synthesis of angular
pyrrolo(pyrido)[1,2-a]quinazolinones and their annelated analogues which became the subject of Chapter 1 of the
thesis. In the following second, third and fourth Chapters, the synthetic and analytical results of the author’s
research are presented. An energy-efficient method for the synthesis of the key substrates of the study, 2-
butenyl(pentenyl-, hexenyl)quinazolinones, was proposed that is tolerant to various functional groups in the
quinazolinone nucleus. It is based on the acylation reaction of anthranilamides with chloro anhydrides of alkenyl
carboxylic acids followed by cyclocondensation of the resulting diamides in DMF solution at 65°C in the presence
of 1.5 equivalents of diazobicycloundecene (DBU). The behaviour of 2-butenylquinazoline-4(3H)-ones towards
proton-containing acids (HCl, CF3COOH, H2SO4, PPA, CF3SO3H) was comprehensively studied, and their effect on
the cyclisation process was determined by quantum chemical methods. Trifluoromethanesulfonic acid proved to
be the most efficient for proton-initiated annelation of the hydrogenated pyrrole cycle, with 2-
butenylquinazoline-4(3H)-ones transformed into 1-methyl-2,3-dihydropyrrolo[2,1-b]quinazoline-9(1H)-ones with
high chemoselectivity. The synthetic potential of halogen cyclization reactions for the design of halogenomethyl-
functionalized pyrroloquinazolinones was revealed. It was found that the cyclization of 2-(3-butenyl)quinazoline-
4(3H)-ones initiated by iodine or N-iodosuccinimide proceeds selectively according to the 5-exo-trig scheme with
the formation of angular 1-(iodomethyl)-2,3-dihydropyrrolo[1,2-a]Jquinazoline-5(1H)-ones. Similar patterns were
found in the case of N-bromosuccinimide. Instead, the action of bromine as a halogenating reagent reduces the
selectivity of the reaction, and the corresponding dibromides are formed as products of addition to the multiple
C=C bond, in addition to the angular 1-bromomethylpyrrolo[1,2-a]quinazolinones. The possibility of realisation of
the tandem sulfenylation-cyclization process of 2-alkenylquinazolinones was evaluated, and the effect of reaction
conditions on its course was determined. It was found that arylsulfenyl chlorides in dichloromethane in the
absence of salt additives attach to the multiple C=C bond of 2-butenylquinazolinones to form 2-(3-arylsulfanyl-4-
chlorobutyl)quinazoline-4(3H)-ones, which are readily cyclised to 8-arylsulfanyl-6,7,8,9-tetrahydropyrido[2,1-
b]quinazoline-11-ones under the action of AcONa in DMF. It was shown that cyclochalcogenation of 2-alkenyl-
substituted quinazolinones with arylsulfenyl(selenyl) chlorides in nitromethane in the presence of an equimolar
amount of LiClO4 as a doping additive proceeds by the 5-exo-trig cyclisation scheme (in the case of 2-
butenylquinazolinones) and 6-exo-trig cyclisation (in the case of 2-pentenylquinazolinones) with the formation of
angular pyrrolo(pyrido)[1,2-a]quinazolinones and linear pyrrolo(pyrido)[2,1-b]quinazolinones. Their ratio is largely
determined by the nature of the substituent in the quinazolinone fragment and is practically independent of the
chalcogenating reagent. A new approach to the design of angular selenyl-functionalized pyrrolo(pyrido)[1,2-
a]quinazolinones based on 2-butenyl(pentenyl)quinazolinones was developed in the conditions of the latest
method of chemical process activation, LED-initiated cyclization under the action of diphenyl diselenide. The
effect of external factors on the cyclisation selectivity was studied in detail. It was found that the
pyrroloannelation of 2-butenylinazolinones proceeds by the 5-exo-trig cyclization on the N1 atom in the solution
in acetic acid and nitromethane in the presence of doping additives KCI and NaPF6, respectively.
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KBasidikamisi: 1.x.1., crapmmit HaykoBuii criiBpo6itHuK, 02.00.03

ImentTudikarop ORCID ID: 0000-0002-1037-6381

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: IHCcTUTYT OpraniuHoi ximii HarjionansHoi akamemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 05417325

Micue3HaxoaKeHHS: By/. Akanemika Kyxaps, 6yz. 5, Kuis, 02094, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi

Biacue IIpizsume Im's [10-6aTbKOBI Kyniniy Annpiit Bonogumuposny
rOJIOBH pajgu

BaacHe IlpizBuie Im's [10-6aTbKOBI Kyniniy Auzipiii Bosmopumuposiy
roJIOBYIOYOrO Ha 3aCifiaHHi

BiznoeigansHHU 3a MiATOTOBKY BacinbeBa TersiHa AHaToOJIiiBHA

00JIIKOBHX JJOKYMEHTIB

PeecTtpartop YkpIHTEI



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

JisiIbHOCTI




