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HacraBHo-HayuyHom Behy YHuBep3utera y beorpagy — Xemujckor ¢pakysrera

Hpez[MeT: I/I3BCH_ITaj O OLICHW HAYYHE 3aCHOBAHOCTHU U OIIpaBJaHOCTHU IIPEAJIOKECHE TEME 3a U3paay

JOKTOpCKe aucepranuje kanauaarkume dyme [lynaBau, mactep xemuuapa.

Ha penoBHoj cenmnuuu HacraBHo—HayuHor Beha YHuBepsutera y beorpagy — Xemwujckor
¢daxyntera, oapkanoj 9. ampmma 2026. roaumHe, m3abpaHu cMo 3a wiaHoBe Komucuje 3a
MOJIHOLLICHE U3BEIITaja O OLEHU HaydHEe 3aCHOBAHOCTU U ONPABIAHOCTH IMpPEIUIOKEHE TEME 3a
u3paay AOKTOpCKe aucepTrauuje kanauaatkumwe Jlymwe Ilynasan, mactep xemuuapa, CTyJeHTa

JOKTOPCKUX aKaJIEMCKUX CTY/Hja TIPHjaBJbEHE MO HACIIOBOM:
»JM3ajH U cMHTe3a HOBUX N-XeTepOUMKINYHUX MOJIEKYJICKUX (oTonpexkugaya’

Ha ocHOBy yBuJa y moaHeTy JOKyMEHTauUMjy U gocajnammu pan yme Ilynasan, mogHocrmo

HacraBno—nayunom Behy crienehu

MU3BELITAJ

A. buorpadgcku nmogaum 0 KaHIUAATY

Hyma Ilynasan je pohena 24. arycra 1999. ronuney beorpany, rie je 3aBpiimiia OCHOBHY
IIKOJTY ¥ TUMHA3M]jy OMINTET cMepa. YHUBep3uTeT y beorpany — Xemujcku (pakynTer, CTyaujCKa
nporpam Xemuja, ynucana je mkosicke 2018/19. ronune. Junnomupana je 2022. ca mpoce4yHOM
oreHoM 8,91 u omenom 10 Ha 3aBpIIHOM paay, KOju je ypaamia u oaOpanuia Ha Kateapu 3a
opraHcky xemujy YHuBep3utera y beorpagy — Xemmujckor ¢akynrera. Macrep akajaemcke
cTyauje Ha YHuBep3utery y beorpaagy — XemujckoMm (akynTery, CTYIUjCKU MporpaMm Xemwuja,
ynucana je mkoicke 2022/23. roaune, a 3appumia je 2023. roauHe ca mMpoceyHOM OLeHoM 9,75
u orieHoM 10 Ha 3aBpIIHOM paay, KOju je ypaauia u onopanuia Ha KaTeapu 3a oprancky xemujy.
JIoKTOpcke akageMcKe cTynuje Ha YHuBep3uteTy y beorpamy — Xemujckom dakynrery,

CTYJIMjCKH Tporpam XeMuja, ynucania je mkoicke 2023/24. rogune.



On2024. je 3amocnena y MHoBarinoHoM 1ieHTpy Xemujckor akynreray beorpany 11.0.0.,
Kao HUCTPaXHUBau-TIPUIPABHUK. YUECTBOBAJA je y pealu3aluju JIabOpaTOPHjCKUX BEXKOH W3
npeamMeTa XeMuja XeTepOoUMKINYHUX jenumbema (237H2), 3enena xemuja (751H2), xkao u Ha
npenmery buooprancka xemuja (251H2) 3a cryaente YHuepsutera y beorpany — Xemujckor

(dakynTeTa.

b. O0jaB/beHn HAyYHH PaIOBH M CAONIITEHA
Hyma IlynaBar je koayTop jeaHOT paja 00jaBJLEHOT Y HMCTaKHYTOM MehyHapomHom

yaconucy (M22).

PanoBu o0jaB/beHn y ncTakHyTHM Mel)yHapoaauMm yaconucuma (M22)
A. Kokanovi¢, D. Pupavac, S. Chenot, S. Guilet, I. M. Opsenica, S. Stankic, Single-step in situ

synthesis of bimetallic catalysts via a gas-phase route: the case of PdZn—ZnO, Catal. Sci. Technol.
2024, 14, 6321-6330. https://doi.org/10.1039/D4CY00807C

B. Oopa3noxeme Teme

1. Hayuyna obJact: Xemuja

Vika HayuHa obnact: OpraHcka xeMuja

2. IlpenMeT HAYYHOT UCTPAKUBabHA

[Inanupanu mpeaMeT HaydyHOT MCTpPaKMBamba OBE JIOKTOPCKE AMcepTanuje olOyxBaTa
JIM3ajH U CUHTE3y HOBHUX (OTONpEeKHaaya, AepruBara a300eH3eHa U XeMUTHOMHIUTa, KojuMa he
6utu ucniurane porodusnuke ocoorne. CunTe3a N-XxeTepoIUKINIHUX MOJIEKYJICKUX MTPeKUIaya
Ouhe ocTBapeHa MOBE3UBAKEM CTPYKTYPHOT MOTHBA a300€H3E€HA, OJJHOCHO XEMUTHOWHIUTA, Ca
HUKJIANYHUM MOJIEKYJMMa KOjU caJp>Ke YBOPHM XE€TepoaToM Kao IWTO cy mupasono[l,5S-
almupumunuda u  1,2,.4-tpuazono[1,5-aJnupumunun. buhe wucnuTana wu3oMepusanuja OKO
JIBOCTPYKE Be3€ MOJ YTHIAjeM CBETIOCTH Pa3TUYUTUX TAJACHUX Jy>KHHA KOJI OBAKO JOOMjEHUX
XuOpuIHUX MoJiekyna. JlogaTHo, KapakTepucTuke GoTonpeKugada Kao UITo Cy TajJacHa JyKUHa
MakCMMyMa  amncCoOpMIMje  CBETJIOCTH, CTENeH H30Mepu3aluje, OJHOC H30Mepa Yy
(oToCcTallMOHAPHOM CTamky, KBAaHTHHU MPUHOC U TEPMOJAWHAMHMYKA CTAOMIIHOCT OAToBapajyhux

u3omepa Orhe MCTMTaHe 32 CHHTETHCAHA jeTUHCHba.


https://doi.org/10.1039/D4CY00807C

3. [luyb HAYYHOI HCTPAKMBAKA

[Inanupann 1MJb OBE JOKTOPCKE JAMCEpTalfje je CHHTe3a HOBHUX (OTompekuaaya,
nepuBaTa a300€H3eHa U XeMUTHOUHANTA, KOJU TIOpes, OBUX (POTOXPOMHUX CTPYKTYpa calipike U
MPUBUJIETOBAaHA XETEPOIIMKIMYHA je3rpa ca YBOPHUM XETEpOATOMOM Kao IITO cy mupazonofl,5-
a]nupumuaud u 1,2,4-tpuaszono-[1,5-a|nupumMuaus.

HepuBatu a3zo0en3eHa he OMTH CHHTETHCAaHU pEaKIUjOM alleTUJIAlleTOHa ca
oJrosapajyhum apuinana3oHujyM-cojInMa, a 3aTUM 0a3HO KaTalW30BAHOM KOHJICH3allljOM OBAKO
N0OMjeHUX MpeKypcopa ca KOMepIMjaJIHO TOCTYITHUM aMUHUMa Nupaszoia u 1,2,4-rpuasona.

HepuBatn xemMuTHOWHAWTa Owhe CHHTETHCAaHW pPEaKIMjOM KHCEJI0-KaTaIu30BaHOr
MHTPAMOJIEKYJICKOT ajIKaHOMJIOBama ((peHuaTno)cupherHe KucenuHe, 3a KOjoM cienu OaszHO-
KaTaJln30BaHa aJlJJOJHAa peaklMja ca oAroBapajyhum amaexuanMa IMUKINYHUX MOJIEKYJIa KOjH
caapxe 4YBOpHH xerepoaroM. CTpykType CBUX [00MjeHUX JepuBara Ouhe moTBpheHe
oJrosapajyhuM MHCTpYMEHTAIHUM TEXHUKaMA.

doronzomepusanuja Ouhe wHcCIUTHBaHA O3pauMBAKBLEM pPACTBOpPAa CBUX JOOHMjEHHX
jenumemna y XJa0pohopMy U alleTOHUTPUITY U3BOPHMA CBETIOCTH Pa3IMUUTUX TAJACHUX JIy>KUHA.
[Ipouiec n3omepu3zanuje, Ka0 U UCIUTUBAKE OCTANTUX (GOTOPU3NUKUX 0cOOMHA (TajlacHa JTy’KHHA
MaKkCHMyMa arcopmiuje, CTereH H30MepH3aliije, OAHOC n3omMepa y GOTOCTallMOHAPHOM CTambYy,
KBaHTHU NPUHOC M TEPMOJMHAMUYKA CTAOMIHOCT ojaroBapajyhux usomepa) Ouhe mpahenu 'H

HMP crniektpockonujom u UV-Vis crieKTpodOTOMETPUJOM.

4. MeTtoae ucTpakuBama

[Ipunukom u3paze TOKTopcke aucepTamnuje ouhe kopunthene ctanapiHe 1adbopaTopujcKe
METO/Ie ¥ TeXHUKe oprancke xemuje. Kesbernn N-XeTepOIMKINYHA MOJIEKYJICKH (POTONPEKHU JauH,
JICpUBapTH a300€H3eHA M XEMUTHOUHIUTA, Onhe CHHTeTHCaH| U3 iBa Kopaka. Kao mpBu Kopak ka
no0ujamy JiepruBara a300€H3eHa MIAHUPaHa je CHHTEe3a oAroBapajyhux (apuia3so)ameruianeToHa
y PeaKIju NUa30TOBaka PAITMUNTHX aHUJIMHA M KOHJIEH3aIHjHu (OPMUPAHUX THA30HU]yM-COTH
ca anerunaneronoM. OBako 100MjeHU MPEKYPCOPH y IPYTOM KOpaKy CHHTe3e Orhe ynmorpedsbeHn
y peaknuju 0a3HO-KaTaIM30BaHE KOHJCH3AIlH]e ca KOMEPIMjaaHO JocTynHUM | H-nmupazomo-2-
aMHHOM TIpH 4eMy he ce 100uTH pas3nuuuTH 5,7-auMeTrin-6-(herunaunasenn)-nupa3ono-[1,5-
alnupumuanau. Ha ciiiuan HauwH, y peakiiiji ca KomepuujaiHo gocnytaum 1 H-1,2,4-tpuasosio-

5-amuaoM, mgobuhe ce gepuBatu  5,7-gumetnin-6-(henunmuasenunn)-[1,2,4]rpuasono[l,5-



aJuupumuanHa. 3a CHHTE3y JepuBaTa XEMHTHOMHJAWIA, y TPBOM KOpaKy cuHTe3e Ouhe
NPUMEBEHA Peaklifja MHTPAMOJIEKYJICKOT ajKaHOWJoBawa ((eHmITHO)cupheTHe KUCEIUHE Y
npucyctBy TpudmyopMmerancyiadoHcke kucenmnHe. OBako no0ujen OeH3zoTHOodeHOH Ounhe
MOJIBPTHYT PEAKIINjH aJI0JIHE KOHAEH3aIM]je ca OAroBapajyhuM XeTeponuKInIHUM ajlIeXuIuma
KOJU ca/ipKe YBOPHH XETEPOATOM.

Tox peakiuja 6uhe npahen Tankocnojuom xpomatorpadujom (TLC). Jenumema he 6utu
npeuninhaBana xpomarorpadujom Ha cry0y cuiauka-rema (dry-column  flash) xao w
Kpuctanmmu3anujom. Jenumema he OUTH okapakTepucaHa npumeHoMm HMP cnekrpockormnwje
xopucrehu jenomumensuonanne Texauke (MH u 13C), kao u nHPpapBEHOM CIIEKTPOCKONIHjOM
(IC ATR), macenom crektpomeTpujoMm Bucoke pesonynuje (HRMS) u onmpehuBamem Tauaka
TOMJbEHa CBUX JeIU-EHa YBPCTOT arperaTHOT CTamba.

TamacHa myXnHa MakCHMyMa arCOpHIMje CBETIOCTH, CTEIIEH W30MEpH3allije, OIHOC
uzomepa y (oTocTanmoHapHOM CTamky, KBAaHTHH MPUHOC M TEPMOJAWHAMHYKA CTaOMIHOCT
oarosapajyhux u3oMmepa CHHTETUCAHUX jeIMbEHha Onhe HCTUTUBAHU Y PACTBOPY XJIOpodopmMa 1
aneronutpuna kopumhemem UV-Vis crnekrpoporomerpa. Wuunumjamaum UV-Vis crnekrpu
jenumema Ouhe CHUMaHU HAaKOH 3arpeBama pacTBOpa Ha BUCOKUM TeMIlepaTypama, yume he ce
no6uTH pacTBop oboraheH TepMoIMHAMUYKH CTAOMITHUJUM H30MepoM. HakoH Tora, ucT pacTBop
he OuTH oO3paunBaH HW3BOPOM CBETJOCTH PA3IUUATHX TATAaCHUX JIyXKWHa Yy oapehennm
WHTEepBaIMMa, TIpU YyeMy he HakoH cBakor mHTepBana outu cHumibeH UV-Vis cnekrap. Ha Taj
HaunH Owhe mpahena wm3omepu3anmja AaTor jeaumbema Yy (QYHKIHUjH BpeMEHa O3pavyrBamba.
Huctpubynuja wuzomepa y (oTocTanMoOHApHOM cTamy Ouhe ojpehuBana kopuiihemeM
jennogumensuonanae 'H HMP cnekrpockonuje. KBanTHM npuHOC H30Mepu3anuje 6uhe onpehen

kopuihemeM pepruokcanara Kao CTaHaapaa.

5. AKTyeJHOCT NPo0JIeMaTHKe Y CBETY

doromnpekuaun Cy MaJId OpPraHCKU MOJIEKYJH 4Hja ce CTPYKTypa Mema peBep3uOUITHO
1ocje O3pavyrBama CBETIIONINY pa3TUYMTHX TalaCHUX IyxuHa. [lo yTHIajeM CBETJIOCTH,
¢doTonpekngaun mpenaze y CBOj MeTacTabujiaH OOJNIMK YHje ce KapaKTEepUCTHUKE 3HA4YajHO
pasIuKyjy OJl TOJIa3HOT, CTAaOWJIHH]er, oOnuka. 300r HaBeAeHE O0coOMHE (DOTONPEKUIAYH CY

HaIUIM [HPOKY IPUMEHY, IPBEHCTBEHO Y XEMH jU MaTepujalia, I/ie ce lbUuX0Ba yrnorpeda 3acHUBa



Ha TpeBolemy CBETIOCHOT CTUMYJIaHCA Y MaKpPOCKOICKY NPOMEHY (PHU3MUKO-XeMHU]jCKUX
cBOjcTaBa Marepujana.[1]

A300€H3eHU, JeAHU OJI HAJUCTPAKECHHJUX (POTONMPEKHAaya, MOIJICKY PEBEP3UOMITHUM
KOH(OpMAallMOHUM IpOMEHama O]l YTHIQjeM CBETJIIOCTH IpesllackoM U3 crabunHor E- y
Metactabuinan Z-o0nuk. OBa KOHBep3Wja JiellaBa Ce€ MPHJIMKOM O03paduBama JeAUHCHA
yinTpajbyouyactom cBetiomhy, A0K je moBpaTak y E-o0nuk Moryh moj yTHIlajeM BUIJbHBE
CBETJIOCTH WJIM TEPMAaJHOM peliakcanujoM y mpaky. [Ipuimkom nporeca horonzomepusanuje,
MOJIEKYJT a300eH3eHa Mema CBOj OOJMK, AUMOIHA MOMEHAT W JI0JIa3d JO MPOMEHE pacTojama
atomMa y wmoJekyny. Ilocnmemuuno, monasu 1o mpomeHa (HoToPU3NUKUX OCOOWHA, OJHOCHO
ONTUYKUX CBOjCTaBa MOJIEKYyJIa Kao IITO je allCOPIIMOHU CIeKTap, ITo oMoryhaBa epukacHo
npaheme mpoiieca uzomepusanuje ynorpedom UV-Vis ciekrpodoromerpuje.[2] Umajyhu y Bumy
OBaKBY MOT'YNHOCT €KCTEpHE KOHTPOJIE CTPYKTYPE U OCOOMHA MOJIEKYJIa, a300€H3CHH Cy HAIIUIHA
NpUMEHY Kao (oTompekuaayu y OHOJIOMIKUM cucTeMuMa,[3] amm u y dorodapmMakoIoTHj,
(DOTOKOHTPOJIMCAHUM aJXe3MBUMa M OwonerpaauOuimHuMm cucremuma.[4] Xerepoapui-
a300C¢H3CHH, KO KOJUX Cy jeHa WU 00¢ (DeHUII-IpyIe 3aMEHEHE XETCPOLIUMKIMYH UM CHCTEMOM,
Cy JiepuBaTH a300€H3€Ha KOJU HYJE MIMPOKY CTPYKTYPHY Pa3HOJIUKOCT. 3aMEHOM apuiI-Ipyrie
XEeTepoapoOMaTHYHOM TMOJ[JETUHULIOM 33pkaBa ce (POTOXpOMH3aM MOJIEKyJla, HpHU YeMy ce
omoryhaBa yBohewe 6a3HUX LIEHTapa y MOJIEKYJI KOJU MOT'Y OMTH aKL[EITOPU BOJAOHUYHE BE3€ U
KOOpAMHALIMOHU LIEHTPH, IITO 3HAYajHO yTHUYE Ha ocoOuHe (oTtonpekuaada. Ha taj HaunH Mory
ce J0OUTH HOBHU, XETEPOAPUI-a300€H3EHCKU (OTONMpEKUaayn ca pPasTuYUTUM TaJlacHUM
Ty’KMHaMa MakCUMyMa arcopIiliuje, KBAHTHUM NPUHOCOM IIpolieca h3oMepu3aiuje, Kao u Z-
W30MEpHU PA3TUYUTUX TEPMOJIUHAMUYKUX CTAOMITHOCTH.[5 ]

XEeMUTHOUHJIUTO j€ MOJIEKYJ KOJU CaJpKu (PparMeHT THOWHJIUTA IIOBE3aH JBOCTPYKOM
BE30M ca CTHIIOCHCKUM (parmMeHTOM. [[eHTpaina ABocTpyKa Be3a MoXKe Ja u3oMepu3yje umehy
TEPMOAMHAMHUYKY CTAOMITHOT Z- U MeTacTa0MITHOT E-00uKa. 3a pa3iuKy o IPETXOHO OMHCAHOT
a300€H3eHa, XEMUTHOUHIUTO arcopOyje CBETIOCT TalaCHUX Iy)KMHA Yy PETHOHY W3HAT
400 manomerapa, mTo omoryhasa ¢oronzomMepusainjy OBaKBOT CHCTEMa yIOTPeOOM BHIJHHBE
cBeTsIocTu.[6] 3aMeHa CTUIIOEHCKOT pparMeHTa XeTepoapoOMaTHYHIM CHCTEMOM TT0Ka3aja ce Kao
KOPHCHA CTpaTeTnja MpH AW3ajHy OBaKBOT THHA GoTonpekuaada. [loBesnBame eneKTpoH-00raTtnx

XCTCPOUUKIIMYHUX CHUCTEMa Ca CTPYKTYPOM XCEMHUTHOUHIAUIAa OOBOAU OO CTBapama ciabux



WHTPAMOJIEKYJICKMX HWHTEpakKildja Koje 3HauajHo yHampelyjy edukacHoct mporeca
n3omepu3aiyje u nosehasajy TepMOJMHAMUUKY CTAOMITHOCT MeTacTabuiHor E-u3omepa.[7]
XeTeponuKInyHa jeIukbeha Koja cajapke a30T y CBOJO] CTPYKTypu, Hiad N-
XETEPOIUKINYHA JeAU e, IPEICTaBIbajy KJIacy MPUBUIIETOBAHUX CTPYKTYypa y papMalieyTcKoj
unaycrpuju. [Mupazono[1,5-a|nupumMuanHcka CTpykTypa ce Moxke Hahu y HEKOJIMKO 0JJ00peHHUX
JekoBa M OMOAKTMBHUX MOJIEKYJIa Ca Pa3sHOBPCHOM OHMOJIONIKOM aKTHBHOIINY, Kao IITO Cy
aHTUKaHIIEpPOT€Ha, cellaTuBHA M aHTumapasutcka.[8] Ca apyre crpane, 1,2,4-tpuazono-[1,5-
aOUPUMHANHCKO je3rpo HMMa HM30€NEeKTPOHCKAa CBOJCTBA CIMYHA MYypPUHY M Kao TaKBO je
NPUMEHJbUB Ka0 HEroBa 3aMeHa y JM3ajHY JIGKOBA M y KOOPAWHAIMOHO] xeMuju.[9] N-
XeTepolUnKINYHE NPUBHIIETOBAHE CTPYKTYype JoBele O J0 mpoMeHa y (HOTOXEMHjCKUM

cBojcTBMMA (OTOINPEKUIaua, YUME C€ OTBapa IMOTEHITM]jal 3a yroTpedy y ¢hoTodapmMakoIoruju.

6. OuekuBaHM pe3yJITATH
VY npemiokeHoj TucepTaiuji OYeKyje ce CHHTEe3a jeINbCha H3BEICHUX U3 a300CH3eHa U

XEeMUTHOMHANTA KOja ToJuIexKy npouecy poronzomepuszanuje. Ouekyje ce 1a he ce npucycrsom
N-XeTepolMKINYHUX je3rapa y CTpyKTypama HaBeleHux (otonpekunada no0utu HOBU N-
XETEePOLUKINYHN MOJIEKYJICKU (DOTONMpPEKUIaun ca ApyraunjuM (oTopu3UUKUM CBOJCTBHUMA Y
OJIHOCY Ha HeXeTepoLMKINYHEe aHanore. Takohe, ouekyje ce ga he mpUCyCTBO MPUBUIIETOBAHUX
cTpykTypa mupasono[l,5-ajnupumuauna u 1,2, 4-tpuaszono-[1,5-ajnupumunanHa  OTBOPUTH
MoryhHocT 3a ymorpeOy HOBHX ¢oronpekuaada y ¢orodapmakonoruju. Pesynratu ose
JOKTOpCKe Jaucepranuje he wumaru 3HayajaH JONPUHOC Y XeMHju (OTONpeKuaaya,

(hoTtodapmMakoIOTHjH, Ka0 U Yy OPTaHCKO] CHHTE3H.

7. JIntepatypa

[1] M-M. Russew, S. Hecht, Photoswitches: From molecules to materials, Advanced Materials,
22 (2010), 3348-3360. https://doi.org/10.1002/adma.200904102

[2] M. Gao, D. Kwaria, Y. Norikane and Y. Yue, Visible-light-switchhable azobenzenes:
Molecular design, supramolecular systems and applications, Natural Science, 3 (2023), €220020.
https://doi.org/10.1002/ntls.20220020

[3] A. A. Beharry and G.A.Woolley, Azobenzene photoswitches for biomolecules, Chemical
Society Reviews, 40 (2011), 4422-4437. https://d0i.org/10.1039/C1CS15023E



https://doi.org/10.1002/adma.200904102
https://doi.org/10.1002/ntls.20220020
https://doi.org/10.1039/C1CS15023E

[4] F.A.Jerca, V.V. Jerca and R. Hoogenboom, Advancesand opportunities in the exciting world

of azobenzenes, Nature Reviews Chemistry, 6 (2022), 51-69. https://doi.org/10.1038/s41570-021 -
00334-w

[5] S. Crespi, N.A. Simeth, and B. Konig, Heteroaryl azo dyesas molecular photoswitches, Nature
Reviews Chemistry, 3 (2019), 133-146. https://doi.org/10.1038/s41570-019-0074-6

[6] S. Wiedbrauk, H. Dube, Hemithioindigo — an emerging photoswitch, Tetrahedron Letters, 56
(2015), 4266-4274. https://doi.org/10.1016/].tetlet.2015.05.022

[7] V. Josef, F. Hampel, H. Dube, Heterocyclic hemithioindigos: Highly advantageous properties
as molecular photoswitches, Angewandte Chemie International Edition 61 (2022), e202210855.
https://doi.org/10.1002/anie.202210855

[8] S. Cherukupalli, R. Karpoormath, B. Chandrasekaran, G.A. Hampannavar, N. Thapliyal, V.
N. Palakollu, An insight on synthetic and medicinal aspects of pyrazolo[1,5-a]pyrimidine scaffold,
European Journal of Medicinal Chemistry, 126 (2018), 298-352.
https://doi.org/10.1016/j.ejmech.2016.11.019

[9] K. Oukoloff, B. Lucero, K. R. Francisco, K. R. Brunden, C. Ballatore, 1,2,4-Triazolo[1,5-
a]pyrimidines in drug design, European Journal of Medicinal Chemistry, 165 (2019), 332-346.
https://doi.org/10.1016/].ejmech.2019.01.027

I'. 3ak/byuak

[TpemioxkeHa TeMa je HayyHO 3aCHOBaHA U aKTyellHA Y CBETY, a OUEKUBAHU pe3yJTaTu Ou
MpeACTaBJhalIM 3HaYajaH HAy9IHH JOIPUHOC y 00JIaCcTH Xemuje (POTompeKn1aua, Kao U y OPraHcKoj
CHHTE3U. Y CKJIaJy ca 3aKOHOM O BUCOKOM oOpa3oBamy 1 CTaryToM YHUBep3uteray beorpany —
Xemujckor (akynrera, a umMajyhu y Buly HaBeieHO, CMaTpaMo Ja KaH/i/1aTKUba UCITyHhaBa CBe
norpeOHe ycioBe 3a ono0peme Hu3pajae IOKTOpcke aucepranuje, Te Kommucuja mpennaxe
HacraBHo—nayunom Behy YHuBep3uteray beorpany — Xemujckor ¢akynrera na KaHIuIaTKUBI
Hywu ITynasari, Mmactep xemuuapy, 0100pu U3pagy IOKTOPCKE AMCEpTaluje Mo NpeI0KEeHUM

HacJI0BOM: ,,JIn3ajH u cuHTe3a HOBUX N-XeTepoUUKIMYHUX MOJIEKYJICKUX (oTonpexknaada ”.
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Komucuja 3a mentope npemnaxe np Mropa M. Oncenuiy, penoBHor npodecopa YHUBEP3UTETA Y

Bbeorpany — Xemujckor dakynrera u ap Anapey Hukonuh, nounenra Yauepsuteray beorpany —

Xemujckor ¢akynrera. Cmucak pagoBa MpeAyIOKEHUX MEHTOpPA KOJU KBATHU(HUKY]y MEHTOpE 3a

Boheme foKkTopcke aucepranuje aart je y Ipuiory 1 oBor usBemraja.

VY beorpany, 23.4.2026.

Kowmmucwuja:

ap Hrop M. Orncenuna, penoBHu mpodecop,

Yuusepsurer y beorpany — Xemujcku ¢paxynTter

np Auapea Hukonuh, nouent, Yausep3uter y beorpany

— Xemwujcku (pakynareT

np XwuBora CemakoBuh, 101meHT, YHHUBEP3UTET Y

Beorpany — Xemujcku akynrer

np bojan Bynouh, nonient, Yauepsurter y beorpany —

Xemujcku aKynrer

np Bana Jestuh, BUIIM HAYYHH CapaHUK, Y HUBEP3UTET
y beorpamy — HHCTHTYT 3a XeMHjy, TEXHOJIOTH]Y U

MeTaxyprujy, MHCTUTYT 01 HAlIMOHAJIHOT 3Hauaja



HpwuJor 1

Crnucak pazioBa NpeagokeHnX MEHTOpa 00jaBJbeHUX y HayuyHUM yaconucuma ca SCI nmucte koju

KBATM(PHKY]y MEHTOPE 32 BON)EHE TOKTOPCKE AUCEPTAIIH]E.

Nme n npesume mentopa: ap Urop M. Oncennna

3Bame: PenoBHu npogecop

Cnucak pajoBa Koju KBaJdu(puKyjy MeHTOpa 3a Boljeme JOKTOPCKe qucepTanmje:

1. Ljiljana Korac¢ak, Vladimir Ajdaci¢, Milica Selakovi¢, Milica Pajovi¢, Miroslav Novakovic,
Ema Lupsi¢, Ana Podolski-Reni¢, Mario Zlatovi¢, Milica Pesi¢, Igor M. Opsenica, "Novel
pyrimidine-artesunate hybrids overcome multidrug-resistance in non-small cell lung carcinoma
through  collateral  sensitivity”,  Bioorganic ~ Chemistry, 168, (2026), 109307.
https://doi.org/10.1016/].bioorg.2025.109307

2. Milos Jovi¢, Radosveta Gencheva, Karoline C. Scholzen, Qing Cheng, Zivota Selakovi¢, Elias
S. J. Amér, Igor M. Opsenica, "Development of novel analogs of the TRi-1 and TRi-2
selenoprotein thioredoxin reductase inhibitors with initial assessment of their cytotoxicity
profiles”, Free  Radical Biology and Medicine, 241, (2025), 689-706.
https://doi.org/10.1016/].freeradbiomed.2025.09.028

3. Pavle Stojkovi¢, Ema Lupsi¢, Natasa Terzi¢ Jovanovi¢, Ana Stepanovi¢, Paraskev Nedialkov,
Ana Podolski-Reni¢, Milica Pesi¢, lgor M. Opsenica, "Sclareol-Based Natural Nanoparticles with
Adamantane Moieties Exert Anticancer Effects Against Non-Small Cell Lung Carcinoma Cells",
Bioorganic Chemistry, 165 (2025), 165, 108967. https://doi.org/10.1016/].bioorg.2025.108967

4. Milos Jovi¢, Olivera Markovi¢, Timothy R. Newhouse, Igor M. Opsenica, Zivota Selakovié,
"A highly selective ESIPT-mechanism-based, ratiometric fluorescent sensor for zinc ions", Dyes
and Pigments, 234 (2025), 112547. https://doi.org/10.1016/j.dyepiq.2024.112547



https://doi.org/10.1016/j.bioorg.2025.109307
https://doi.org/10.1016/j.freeradbiomed.2025.09.028
https://doi.org/10.1016/j.bioorg.2025.108967
https://doi.org/10.1016/j.dyepig.2024.112547

5. Pavle Stojkovi¢, Ana Kosti¢, Ema LupS$i¢, Natasa Terzi¢ Jovanovi¢, Miroslav Novakovic,
Paraskev Nedialkov, Antoaneta Trendafilova, Milica Pesi¢, Igor M. Opsenica, "Novel hybrids of
sclareol and 1,2,4-triazolo[1,5-a]pyrimidine show collateral sensitivity in multidrug-resistant
glioblastoma cells", Bioorganic Chemistry, 138 (2023), 106605.
https://doi.org/10.1016/j.bioorg.2023.106605

6. Natasa Radakovic, Andrea Nikoli¢, Natasa Terzi¢ Jovanovi¢, Pavle Stojkovi¢, Nada
Stankovic, Bogdan Solaja, Igor Opsenica, Aleksandar Pavic, "Unraveling the anti-virulence
potential and antifungal efficacy of 5-aminotetrazoles using the zebrafish model of disseminated
candidiasis”, European Journal of Medicinal Chemistry, 230 (2022), 114137.
https://doi.org/10.1016/].ejmech.2022.114137

Hwme u npesume mentopa: ap Anapea Huxoanh
3Bame: JloneHT
Cnmcak pafgoBa koju KBaau(uKyjy MeHTOpa 3a Boljeme JOKTOpPCKe aucepranmje:

1. A. Andrijevi¢, M. Markovi¢, M. Selakovi¢, N. Grozdani¢, T. Stanojkovi¢, A. M. Nikoli¢, . M.
Opsenica, Exploiting the versatile reactivity of aryldiazonium tetrafluoroborate salts in the
synthesis of new isochromene-fused CF3-substituted pyrazoles with anticancer potential, Asian
Journal of Organic Chemistry 14 (2025), e00315. https://doi.org/10.1002/ajoc.

2. Y. Shee, H. Li, P. Zhang, A. M. Nikolic, W. Lu, H. R. Kelly, V. Manee, S. Sreekumar, F. G.
Buono, J. J. Song, T. R. Newhouse, V. S. Batista, Site-specific template generative approach for
retrosynthetic planning, Nature Communications 15 (2024), 7818. https://d0i.org/10.1038/s41467-
024-52048-4

3. A. M. Nikoli¢, J. Stani¢, M. Zlatar, M. Gruden, B. Andelkovi¢, Z. Selakovié, V. Ajdaci¢, 1. M.
Opsenica, Controlling Pd-catalyzed N-arylation and Dimroth Rearrangement in the synthesis of 1-
diaryl-1H-tetrazol-5-amines, The Journal of Organic Chemistry 86 (2021), 4794-4803.
https://doi.org/10.1021/acs.joc.1c00282



https://doi.org/10.1016/j.bioorg.2023.106605
https://doi.org/10.1016/j.ejmech.2022.114137
https://doi.org/10.1002/ajoc
https://doi.org/10.1038/s41467-024-52048-4
https://doi.org/10.1038/s41467-024-52048-4
https://doi.org/10.1021/acs.joc.1c00282

4. A. M. Nikoli¢, F. Zivkovié, Z. Selakovi¢, P. Wipf, I. M. Opsenica, One-pot two-step synthesis
of isochromene-fused CF3-substituted pyrazoles, European Journal of Organic Chemistry (2020),
5616-5619. https://doi.org/10.1002/ejoc.202000942

5. A. M. Nikoli¢, V. Ajdaci¢, I. M. Opsenica, Palladium-catalyzed N-Arylation of 1-substituted-
1H-tetrazol-5-amines, Journal of Organometallic Chemistry 880 (2019), 134-142.
https://doi.org/10.1016/j.jorganchem.2018.11.007



https://doi.org/10.1002/ejoc.202000942
https://doi.org/10.1016/j.jorganchem.2018.11.007

