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Abstract
Design of AChE Reactivators and PARP Inhibitors Based on
Hydroxamic Acids and Oximes

Since the pioneering work by Edwards and Pearson on the a-effect in reactivity, the
concept of supernucleophiles has been extensively studied and remains an important
subject of modern physical organic chemistry.

Despite their widespread application in organic synthesis due to their low cost,
versatility, and well-studied chemistry, hydroxamic acids and oximes, typical
supernucleophiles, face challenges in medicinal chemistry due to their presumably fragile
N-O bond, detrimental to compound chemical stability, drug efficiency, and metabolite
safety. This study aims to demonstrate the utility of hydroxamic acids and oximes in drug
design through adressing two medical problems: organophosphate (OP) poisoning and
the development of anticancer agents. For OP poisoning treatment, nanodiamond-
grafted oximes were prepared and studied to overcome BBB limitations, based on
visualization of tight junctions and actin cytoskeleton with confocal microscopy to follow
internalization and localization of the nanoparticles and their aggregates inside the
MDCK and HUVEC cells. Optimization of antidote structure and surface modification
techniques can further enhance the efficacy of the nanodiamond-based reactivators of
human acelylcholinesterase (AChE) inhibited by OPs. A rational design of N-substituted
aryl hydroxamic acids was lead to optimization of their reactivation capacity for AChE
inhibited by OPs; the N-butyl derivatives were shown to have a better-balanced
combination of properties.

For anticancer activity, the cyclic aryl hydroxamic acids, N-(benzyloxy)- and
N-(hydroxy)phenanthridinones, were prepared and investigated for the first time as
PARP inhibitors aside from their well-known application as HDAC inhibitors.
The oxazolopyrimidine scaffold was explored due to its versatility in drug design. Isomeric
oxazolo[4,5-d]pyrimidines and oxazolo[5,4-d]pyrimidines were designed to inhibit
VEGFR2 and modulation of their antitumor activity was possible by structural
modification, offering prospects for therapeutic use.

In conclusion, this study expands the horizons of a-nucleophiles in drug design and
involved preparation of various substituted oximes and hydroxamic acids,
oxazolopyrimidines with valuable theraupetic properties thereby enriching drug libraries
with valuable candidates.



Liihikokkuvote
Hiudroksaamhapetel ja oksiimidel pohinevate AChE
reaktivaatorite ja PARP inhibiitorite disain

Alates Edwardsi ja Pearsoni teedrajavast to0st reaktiivsuse a-efekti valdkonnas, on
supernukleofiilide kontseptsiooni pdhjalikult uuritud ning see on tdnapdevase fuusikalise
orgaanilise keemia (iheks tdhtsaimaks uurimisobjektiks.

Tanu supernukleofiilide madalale hinnale, mitmekiilgsusele ja pohjalikult uuritud
keemiale on need orgaanilises siinteesis laialdaselt kasutusel. Vaatamata sellele, on
tuupiliste supernukleofiilide — hiidroksaamhapete ja oksiimide kasutamine meditsiinilises
keemias tOsine vadljakutse, nende eeldatavalt ndrga N-O sideme tottu, mis vahendab
ihendite keemilist stabiilsust, potentsiaalsete ravimite efektiivsust ja kaasnevate
metaboliitide ohutust. Selle uuringu eesmargiks on demonstreerida hiidroksaamhapete
ja oksiimide kasulikkust ravimite valjatodtamisel, kasitledes kahte meditsiinilist
probleemi: orgaanilise fosfaadi (OP) mirgistust ja vahivastaste ainete valjatootamist. OP-
miirgistuse raviks valmistati ette ja uuriti nanoteemandiga poogitud oksiime, et Uletada
BBB piirangud, mis pohinevad tugevate Ghenduste ja aktiini tsiitoskeleti visualiseerimisel
konfokaalmikroskoopiaga, et jdlgida nanoosakeste ja nende agregaatide sisestamist ja
lokalisatsiooni MDCK ja HUVEC rakkudes. Antidoodi struktuuri ja pinna modifitseerimise
tehnikate optimeerimine vdib veelgi suurendada OP-de poolt inhibeeritud inimese
atselttlkoliinesteraasi (AChE) nanoteemandipdhiste reaktivaatorite efektiivsust. N-
asendatud ariilhiidroksaamhapete ratsionaalne disain viis nende reaktiveerimisvoime
optimeerimiseni OP-de poolt inhibeeritud AChE suhtes. Naidati, et N-butlllderivaatidel
on paremini tasakaalustatud omaduste kombinatsioon.

Vahivastase aktiivsuse uurimise eesmargil valmistati tsiklilised artitilhlidroksaamhapped,
N-(bensiuloksi)- ja N-(hidroksi)fenantridinoonid ning neid katsetati esmakordselt
PARP inhibiitoritena, lisaks nende haéstituntud kasutusele HDAC inhibiitoritena.
Oksasolopirimidiini struktuuri uuriti selle mitmekilgsuse téttu ravimite valjatootamisel.
Isomeersed oksasolo[4,5-d]purimidiinid ja oksasolo[5,4-d]purimidiinid disainiti inhibeerimaks
VEGFR2 ning nende kasvajavastase toime moduleerimine oli ldbi struktuuri muutuste
vBimalik, pakkudes viljavaateid terapeutiliseks kasutamiseks.

Kokkuvotteks, antud uuring laiendab a-nukleofiilide kasutusvdimalusi ravimite
vdljatdootamisel ja erinevate asendatud oksiimide ja hilidroksaamhapete siinteesi
vdimalusi, rikastades seeldbi vaartuslike terapeutiliste omadustega oksasolopirimidiinidel
pohinevate ravimite raamatukogusid vaartuslike ravimikandidaatidega.
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