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HACTABHO-HAYUYHOM BERY IIPUPOJTHO-MATEMATHUYKOI' ®AKYJITETA
Y KPAT'YJEBIIY U BERY 3A IPUPOJHO-MATEMATHYKE HAYKE
YHUBEP3UTETA Y KPATYJEBIY

\

IIpeamer: H3BewTaj kKoMUCH]e 3a OLEHY M 010paHy JOKTOpcKe AucepTanuje JoBane
Mymknme

Ha ceguuum Hacrasno-nayunor Beha Ilpupopno-matematuukor ¢akynrera y
Kparyjesuy, oapxanoj 21.09.2016. rogune (Omryka 6poj 800/VIII-1), kao W Ha ceqHULM
Beha 3a npupojHo-MaTeMaTUuKe Hayke, opxaHoj JaHa 12.10.2016. rogune (Ominyka Gpoj
IV-01-956/5), onpelenn cmo y KoMHCHjy 3a NOJHOLIEE U3BEIITaja 0 ypaleHo] JOKTOPCKOj

JIAcepTalju MO HaClIOBOM:

»BaHHJIHH K20 MPEKypPcop Y CHHTe3H HeKHX OHOJIOIIKH AKTHBHUX jeHIbemna®

kanjunata Jopane Mymknme.

JoBana Mymkuma je moaHena pyKONHC CBoje MOKTOpcke auceprauuje HacrtaBHo-
HayyroM Behy Ilpupoano-matemaruukor ¢akynrera Ha oueHy. MM CMO mperieiany
PyKOMHMC, Najii CBOje CyrecTHje, HakoH dera je Jopana MymKkuma yHena cBe ToTpeGHe
KOpeKIHje i Ha OCHOBY Tora mofHocuMo HacraBHo-Hay4yHoM Behy [Tpupoaro-MaremaTiukor

dakynrera y Kparyjesuy cnenchu
U3BEINITAJ

1. 3Ha4aj u JONPUHOC JOKTOPCKe JHcepTAllUje

Ilpeamer mayuaBama oBe NOKTOPCKE AMCEpTallfdje jecTe CHHTE3a HOBUX GHOJIOMIKH
aKTUBHHUX jEIMLCIbA H3 BAHUITMHA K0 MPEKYpCopa.

Ommre je MO3HATO Ja je BAaHWIMH WHMPOKO NPUMEHHBAHA CYTICTAHLA Y nomahuHCTBY,
alli OHO WITO CE€ Mame 3Ha O HeMy, jecTe Ja Moceyje ¥ aHTUMUKPOOHA, aHTHOKCHIAHTHA,
aHTUMYTareHa W aHTUIJBMBMYHA CBOjCTBA. 3HAYajHO je M TO fa ce IIMPOM CBeTa
ynorpebibaBa y xemujckoj u (apmaueyrckoj mnmyctpuju. IMonasehu ox mera Mory ce
CHHTETHCATH pasIM4UTH OHWOJIOWIKM aKTMBHM TpENapaTd Kao WTO Cy: IMKIOBAJIOH,

CTAMUBaH, JIeBOJONa, N-METHIIAONA, BUCKONHH, BapaluH, Jamepamun D, namepanui H,



xepbeprenauon, annanrounon, XH-14, oboBaren u BuHakcantoH. Heku oJ oBHX mpou3Boja
ce ynotpebsbaBajy Kao JEKOBH, @ HEKH O IbHX CY U BXXHHM aHTUTYMOPCKH areHcH. Banmiun
BEJIMKY NPUMEHY MMa ¥ Kao MHTEPMEAUjep y POU3BOIHMA XepOullna U aHTUIICHYIIaBalla, a
KOPUCTH CE€ U Y MHIYCTPHjH TUTACTUYHUX Maca ¥ KO3METHYKOj UHIYCTPH]jH.

Hmajyhu y Busly OBy BHIIECTPYKY NMpHUMEHY BaHWIMHA, Oail oH je WckopuuiheH Kao
CYICTpAT 3a CHHTE3Y HOBUX TPOU3BO/A.

VY oxBupy OBe JKcepTalldje ONMMCAHE Cy CHHTE3e TPU BPCTE €HOHAa AOOWjeHHX W3
BaHWJIMHA Y BUCOKOM NpHHOCY: 1) 4-(4-ankokcu-3-meTokcudenun)oyr-3-en-2-0uu, 2) 1-(4-
AIKOKCH-3-MeTOKCU(DEHMIT)-5-MeTUIIXeKe- 1 -eH-3-011, 3) 3-(4-ankoken-3-MeTokcudenun)-1-
(epouennmnpon-2-en-1-onu. Hampasibena je ceprja OBUX NMPOM3BOJA M MCIIUTAH je yTHIA]
MOjeAMHUX TPYNa y OBUM MOJICKY/IMMa Ha IBUXOBY GHONOIIKY akTUBHOCT. CaMyl €HOHHM Cy
4ecTo OMOAKTHBHA je[MIbErha, Majla MOTYy OUTH M OJUTHYHH TIOJIa3HU CYTICTPATH Y CHHTE3W
ApYruX OMOJIOWIKM MHTEPECAHTHUX MOJIeKyna. JelHa o] MOMEHYTHX Ipyna €HOHa CajpiKu
dparmenT deponena u npumaxa rpynd GEpoLeHCKHX XalKoHa, 3a Koje je IO3HATO a ce
A0CTa KOPHCTE Ka0 aHTHTYMOPCKH areHcH M Jia MMajy OrpoMHY NMpUMeHy, a u3Mel)y octanor
MOTY MOCTY)XHTH M Kao noOpa mojiasHa je[Miberba 3a CHHTE3Y OTPOMHOr 6poja paziHyuTHX
NPOM3BOJIA, KOjU MOTY MMOKa3UBaTH U OJroBapajyhe 61oolIKe aKTUBHOCTH.

IIpBa rpyna eHowa je 6una u jako norojHa 3a CHHTe3sy N-alUeTHn AepuBaTa MUpasolia,
Koju Cy Ho6MjeHM y BMCOKOM mpHrHOCY. ON@BHO je MO3HATO fa MMpasolicka jeidH-erba
MoKa3syjy IIMPOK CTeKTap GHONOMKHX aKTMBHOCTH Kao IMTO Cy aHTUMH(IamMaTopHa,
aHTHJICTIPECUBHA, AHTUOAKTEPHjCKA, AHTUBUPYCHA, AHTHKAHIEPOreHAa W aHTHAMjaGeTcka.
VicnutiBarmeM GHOMOIIKAX 0COOMHA HOBOCHHTETHCAHUX jeMiberha MOKA3alo Ce J1a MOCeLy]y
M3BECHY MHMKPOOMONONIKY AKTMBHOCT, a HEKH OJl HMX M jAKO W3paKeHy aHTHTYMOPCKY
aKTHBHOCT TpeMa fienjama XyMaHor KapiuHoMa AeGenor upesa, MTo YHHU OBE POM3BOIE
A00pUM MOJEN-MOJIEKYIMMA 38 CHHTE3Y (hapMaKoJIOKY 3HAYAJHIX npernapara.

YpalieHa je u cuHTe3a HOBHX 3,4-muxuaponupumumun-2-(1H)-oma monasehu og
BaHWJIMHA TIPH KOjOj je obujena cepuja ox 27 HOBMX jeanmera. ONTHMH30BAHH CY YCIIOBH
32 0By jobpo mosnaty Biginelli-jeBy peaxuwjy, a octBapenn NPUHOCH BHUILECTPYKO
NpeMaLlyjy oHe Koju ¢y (pema I0CTYIHMM JIMTEepaTypHIM MOAaLuMa) OCTBAPEHH y CHHTE3H
CIIMYHUX jeIHLEHLA.

CBa cunteTHcana jeumera (ykbydyjyhu untepmenujepe) CY HOBA H CTPYKTYpE Cy UM
norephere caspemennm ananuthukum metomama (IR, 'H u CNMR, macena anammsa u

MHKPOAHaIN3a), YKiby4yjyhu u peHAreHCKy CTpYKTYpHY aHamu3y.



OcTRapeHH pe3yJITaTd MpEACTaB/bajy W3BAHPEAHO 3Ha4ajaH JAOMPHHOC OpraHcKoj
XEeMHjH, HAPOYNTO y CHHTE3U HOBUX MPOM3BOJA KOjU OW MOTJIN MOKAa3UBATH U NOTEHLKjaHe
(apmakonomke ocoOUHe, a ONTHMU30BAHU Cy W YCIIOBU 3a CHHTE3Y BEJIMKOT Opoja HOBUX

jeNberba OPUTHHAITHMM TMOCTYITKOM, KOjU C& MOYe TIOHOBUTH Y CBAKO] 1a60paTOpHjH.

2. OuneHa OpUrHHAJIHOCTH HAYYHOr pajaa

BaHWIMHCKM JIepMBaTH Cy [I03HATH 1O CBOjOj NMPUMEHH Y MHOTMM 00nacTuma,
HApOYMTO y TIPOU3BOIIbH JiekoBa. [Topen mera, XeMuja (epoleHa je crapa TeK HeITO BUIIe
O/ IIe3JIeceT roJHa, ajli CY JepHUBaTH OBOI METAJIONEHA HAILITH MIUPOKY NMPUMEHY Y PasHHM
obracTuMa Hayke. Y 0BOj JMCepTaLHji ONKCaHA je CHHTEe3a BEUKOT Opoja HOBUX jedurbera,
uhja CTPYKTypa MCTOBpeMeHO oOyxBaTa BaHWIMHCKM (PparMeHT U HEKM XETepOLMKII, WK
BAHWJIMHCKH W (EPOLCHCKH (parMeHT, MpuMeHoM OPUSUHAIHUX NOCMYNAKa KOjH Cy
ONTUMHU30BAHH TOKOM HeHe u3pajne. Kako cy Ouonomke akTtuBHocTH Beher Opoja
HOBOCHHTETHCAHUX jeUIbetba YINaBHOM A00pe, IUTO NMPUBJIAYM MaXKbY M MEIUIMHCKUX
XeMu4apa, onucaHa WcTpakiBama MpeCcTaB/bajy BENUKU AONPUHOC OpraHCcKo) cMHTE3U. U3
OBE JIOKTOPCKE JUCepTallije MPOU3aILIE CYy U HEKE nomnyHo opuzunantie memooe u3Bohema
OBMX peakuuja.

OpurvHaJTHOCT M aKTYEITHOCT pe3ylnTaTra M3 OBe JHOKTOPCKE AUcepTaluje MoTBpheHa je
objaBsbuBameM meT (5) HayYHHUX palioBa y YIJICJAHUM HaydHHM vaconvcuma u jeasor (1)
CaomnmTeha Ha HAMOHATHO] HAyYHO] KOH(EPEHLIH]H.

W3 cBera U3n0XKeHOT KOMUCH]ja je 3aKbydniia Jia je JOKTOpPCKa JUcepTaluja pe3yaTraTr

OPHTHHAJIHOT HAYYHOI' paa KaHauiaara y obnacru OpFﬂHCl{B XCMHjC.

3 Iperuen ocTrBapeHux pesy.aTaTa Kanauaara y oosnactn Oprancke xemuje

Jopana Mymikuma je TOCTHIVIa 3alaXeHe pe3yiitaTe y Y)XKOj Hay4HO] OOJacTH
Oprancka xemuja, Koju cy objaB/beHH y 00HKY Beher 6poja Hayq HHX pajoBa W CaoNIUTERHa

Ha Mel)yHapo[HUM W HaIMOHAIHKM CKYTIOBHMA.



3.1. Hayunu pagoBu y MeljyHapoIHUM HAYYHUM YACOMHCHMA

3.1.1.

3.1.2.

313,

3.1.4.

S. B. Novakovié, Z. B. Leka, D. D. Stevanovi¢, J. M. Muskinja, G. A. Bogdanovic,
“4-[(4-Methylphenyl)sulfanyl]butan-2-one”, Acta Crystallogr. E, 2013, 69, 01625.
M23; DOI: 10.1107/S1600536813026895; ISSN 1600-5368

Z. B. Leka, S. B. Novakovi¢, G. A. Bogdanovié, J. M. Muskinja, R. D. Vukiéevic,
“4-Ethoxy-3-methoxybenzaldehyde”, Acta Crystallogr. E, 2013, 69, 01728.

M23; DOI: 10.1107/S160053681302761X; ISSN 1600-5368

Z. Ratkovi¢, J. Muskinja, S. B. Novakovi¢, G. A. Bogdanovi¢, K. Micskei, R. D.
Vukicevi¢, “4-[(Dimethylamino)methylene]-2-ferrocenyl-5-oxo-4,5-dihydrofuran-
-3-carboxaldehyde: Synthesis, spectral characterization and single crystal X-ray
analysis”, Polyhedron 2014, 80, 193-197.

M22; DOI: 10.1016/j.poly.2014.03.038; ISSN 0277-5387

Z. Ratkovi¢, J. Muskinja, A. BurmudZzija, B. Rankovi¢, M. Kosani¢, G. A.
Bogdanovi¢, B. S. Markovi¢, A. Nikoli¢, N. Arsenijevi¢, S. Dordevi¢, R. D.
Vukicevi¢, “Dehydrozingerone based 1-acetyl-5-aryl-4,5-dihydro-1H-pyrazoles:
Synthesis, characterization and anticancer activity”, J. Mol. Struc. 2016, 1109, 82-
88.

M23; DOI: 10.1016/j.molstruc.2015.12.079; ISSN 0022-2860

. J. Muskinja, N. Jankovi¢, Z. Ratkovi¢, G. Bogdanovié, Z. Bugar&ié, “Vanillic

aldehydes for the one-pot synthesis of novel 2-0xo0-1,2,3,4-tetrahydropyrimidines™,
Mol. Diver. 2016, 20, 591-604.
M22; DOI: 10.1007/s11030-016-9658-y; ISSN 1381-1991

. Nenad Jankovi¢, Jovana Muskinja, Zoran Ratkovi¢, Zorica Bugargié, Branislay

Rankovi¢, Marijana Kosani¢ and Srdan Stefanovi¢, “Solvent-free synthesis of
novel vanillidene derivatives of Meldrum'’s acid: biological evaluation, DNA and
BSA binding study”, RSC Advances, 2016, 6, 39452-394598

M21; DOI: 10.1039/C6RA07711K ISSN 2046-2069

. J. Muskinja, Z. Ratkovi¢, B. Rankovi¢, M. Kosani¢, *“Synthesis of O-alkyl

derivatives of dehydrozingerone analogues”, Kragujevac J. Sci. 2016, 38, 97-106.
M51; UDC: 547.576:543.4:579.26 ISSN 1450-9636

. J. Muskinja, A. BurmudZija, Z. Ratkovi¢, B. Rankovi¢, M. Kosani¢, G. A.

Bogdanovi¢ and S. B. Novakovi¢, “Ferrocenyl chalcones with O-alkylated

vanillins: synthesis, spectral characterization, microbiological evaluation and



single crystal X-ray analysis, Med. Chem. Res. 2016, 25, 1744-1753.
M23; DOI: 10.1007/s00044-016-1609-8 ISSN 1054-2523

3.1.9. A. Burmudzija, Z. Ratkovi¢, J. Muskinja, N. Z. Jankovié, B. Rankovié, M.
Kosani¢, S. Pordevi¢, “Ferrocenyl based pyrazolines derivatives with vanillic core:
synthesis and investigation of its biological properties”, RSC Advances 2016, 6,
91420-91430.
M21; DOI: 10.1039/C6RA18977F ISSN 2046-2069

3.2.  Caonmrema HA HAHOHAJIHHM HAYYHHM KoH(pepeHuHHjamMa

3.2.1. J. Muskinja, Z. Ratkovi¢, R. D. Vukiéevi¢, Cyclopropyl derivatives of O-alkylated
dehydrozingerones; Golden Jubilee 50" Meeting of the Serbian Chemical Society,
Belgrade, Serbia, 14-15 june 2012 Book of Abstracts OH P22 p. 165. Mé64

3.2.2. J. Muskinja, Z. Ratkovié, R. D. Vuki¢evié, Reaction at enone systems of O-alkylated
dehydrozingerones with hydrazine; 57* Meeting of the Serbian Chemical Society,
Belgrade, Serbia, 5-7 june 2014 Book of Abstracts OH P23 p. 113 M64

4, Ouena acnymenocTn 06HMa H KBaJIHTETa Y OdHOCY Ha NPHjaB/beHy Temy

Komncuja je sakmbyunna na cy csu 3amamu Koju Cy npenBuleHH NPUITHKOM NpujaBe
TEME 33 M3pamy NOKTOpPCKEe AMCEpTalllje MOA HAcJIOBOM ,,BaHManAH Kao npexkypcop y
CHHTE3H HeKHX OHOJIOIKH AKTHBHHX jeqHE:eHma“, 110 o6uMy M KBaauTeTy NOGHjeHMX
HAYUHHX pesynTara y MOTHYHOCTH OCTBAPEHM, KAaO M Ja Pe3yaTaTH MpHKA3aHH Yy 0BOj

AMCePTALIM]U NPEICTABIbAJY OPUITMHATHH HAYYHHU JIOTIPHHOC.,

5. Hayunu pesynrarn noamere moxropcke JHCepTanHje

Hayunu pesynratn us ose nokropeke AucepTaumje myGIMKOBAHH CY Y OKBUPY I1eT (5)

HAY4HHUX panoBa u jeaHor (1) caomiuTerha Ha CKYTIOBHMA:

[ Z. B. Leka, S. B. Novakovi¢, G. A. Bogdanovi¢, J. M. Muskinja, R. D.
Vukicevié, “4-Ethoxy-3-methoxybenzaldehyde”, Acta Crystallogr. E, 2013,
69, 01728.
M23; DOI: 10.1107/8160053681302761X; ISSN 1600-5368
5.2, Z. Ratkovi¢, J. Mugkinja, A. BurmudZija, B. Rankovié, M. Kosani¢, G. A.

Bogdanovi¢, B. S. Markovi¢, A. Nikoli¢, N. Arsenijevié, S. Dordevié, R. D.
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5.4.

5.5.

5.6.

Vukicevi¢, “Dehydrozingerone  based l-acetyl-5-aryl-4,5-dihydro-1H-
-pyrazoles: Synthesis, characterization and anticancer activity”, J. Mol. Strue.
2016, 1109, 82-88.

M23; DOI: 10.1016/j.molstruc.2015.12.079; ISSN 0022-2860

J. Muskinja, N. Jankovi¢, Z. Ratkovié, G. Bogdanovié, Z. Bugar¢i¢, “Vanillic
aldehydes for the one-pot  synthesis of novel 2-oxo0-1,2,3.4-
-tetrahydropyrimidines”, Mol. Diver. 2016, 20, 591-604,

M22; DOL: 10.1007/s11030-016-9658-y; ISSN 1381-1991

J. Muskinja, Z. Ratkovi¢, B. Rankovié, M. Kosani¢, “Synthesis of O-alkyl
derivatives of dehydrozingerone analogues”, Kragujevac J. Sci. 2016, 38, 97-
106.

MS51; UDC: 547.576:543.4:579.26 ISSN 1450-9636

J. Muskinja, A. BurmudZija, Z. Ratkovi¢, B. Rankovi¢, M. Kosanié, G. A.
Bogdanovi¢ and S. B. Novakovi¢, “Ferrocenyl chalcones with O-alkylated
vanillins: synthesis, spectral characterization, microbiological evaluation and
single crystal X-ray analysis, Med. Chem. Res. 2016, 25, 1744-1753.

M23;  DOI: 10.1007/500044-016-1609-8 ISSN 1054-2523

J. Muskinja, Z. Ratkovié, R. D. Vukiéevié, Reaction at enone systems of O-
alkylated dehydrozingerones with hydrazine; 51* Meeting of the Serbian
Chemical Society, Belgrade, Serbia, 5-7 June 2014 Book of Abstracts OH P23
p. 113. Mé64

IIpHMeUBOCT H KOPHCHOCT pe3y.aTarta Y T€OpHjH H NpaKcH

[Mocturuyta pesynratu ose AOKTOpCKE [HCepTalMje NpeAcTaB/bajy, Npe CBera,

M3BAHPCIAH HAYYHH [OMPHHOC OPraHCKOj CHHTE3H, Mebyrum, Hekn on opuruHanHMX

CHHTETHYKHX MOCTYNaKa MMajy OMIITH KAPAKTep M CUIYPHO Mory Hahu 3HayajHy mpuUMeHy u

Y Apyrum obsactuma opraHcke xemuje. McnuTusama MOOHjeHHX jelumbera Cy mokasana aa

OHa MMajy 106py GHOIOMKY aKTHBHOCT, IITO CHHTETHYKUM ycrnecuma oBe ucepraiuje maje

noce0aH 3HAY4j: CHHTETHCAHH MPOHM3BOM MOTY Ha mocayxke Kao jako mo6pe Momen-

CTPYKTYpE 3a CHHTE3Y pa3HHX MEAMIMHCKH 3HAYAjHUX Mperapara.

Pesynratu cy mnpukasanm tako nma ce MOTy MOHOBHMTH y OWIO KOjoj OpraHckoj

nabopaTopujH, yriaBHOM ynorpe6om jedTuHe u jeHocTaBHe oIpeMe.



7- Hauunu npe3eHTHPALA PE3yJITATA HAYUHOj jJABHOCTH

JlokTopcka jaucepTanija HamucaHa je Ha 143 crtpane (0e3 canpkaja u mpujora) u
caapxu 26 ciuika, 42 cxeme, 11 Tabmuma u 210 mureparypHux moparaka. Jlucepranuja je
nojiesbeHa Ha cieneha nornaeika: Cnucak camka, cxema u Tabena (1-5), Cxkpahenune (6-
7), U3Boa Ha cprickoM (8-10) u enrneckom jesuky (Summary, 11-13), Onmra geo (14-33),
Hamn pagoBu (54-97), Excnepumentanun jaeo (98-127), Jlureparypy (128-140),
Buorpadujy (ca cnuckoMm objaBkeHux pajosa, 141, 142-143) u Ilpmaor (crexTpu
KapaKTEepHCTHYHHX je/IHIbEba U3 CBaKe CHHTETHCAHE TPYyIe U Konuje objaB/hbeHUX pajioBa).

Y OnmreM Aedy je aaT KpaTak Iperiiejl JUTepaTypHHUX rojartaka o AoOujamy u
CBOjCTBMMA BAHWIIMHA, KA0 U HErOBOj OFPOMHOj IPUMEHHU Y CHHTE3M Pa3IMuMTHUX IPOM3BOJA
KOjU Cy 3HAYajHU y MEOUIIMHCKO] XeMHjH, a HAPOUYUTO Kao Jiekora NMpoTuB [lapkuHCcOHOBE
OonectH, BUCOKOT KPBHOT NMPHUTUCKA, XMNEPTEH3HjE, apTpUTHCa, TyMopa 1 bonecty cpua. Y
nornaeby Hamm pajgoBu npejicTap/beHH Cy OCTBAPEHHU PE3YITATU U BUXOBO TyMayere, Kao
1 mopeheme ca NUTEPaTypHUM MOJAlMMa O CPOJHUM MCTPaXKHUBAKkWMa. Y TIOTJIaBJbY
ExcrniepuMeHTAIHH [0 ONUCAaHM Cy W3BEJICHU OIVIE[IM HA TaKaB HAUMH Ja CBaKHW pe3ysrar
onucad y Hammam pajioBUMa MOjKe Jia ce NOHOBH Y OMJI0 KOjOj opraHckoj nabopaTtopuju.

3Hauaj pesyntaTa OB€ JOKTOpPCKE aucepTaiuje moTBpheH je objaB/bMBameM IeT
Hay4yHMX pafoBa y MehyHapoJHMM dacondcumMa M jEe[JHOr HAy4YHOT CaoMiITeHa Ha
HaI[MOHAIIHO] KOHdepeHUH] 1.

Takohe, pesyntatu he OWTH mnpe3eHTOBAaHM M Ha jaBHOj OAOpaHHM JOKTOpPCKE
IWcepTallMje HAaKOH TpMXBaTama OBOT W3BemITaja of crpaHe HacTaBHo-HaydHor Beha
IIpuponno-marematnukor dakynrera u Beha 3a npuUpoHO-MaTeMaTH4Ke HAyKe

Yuusepsutera y Kparyjesuy.



JAKJbBYYAK

[MogneTn pykonuc gokTopeke aucepranije Jopane MymKume 110/] HaCJIOBOM:

» BaHHJ/IMH Ka0 MPEeKypPCcop Y CHHTE3H HEKHX OHOJMOIIKH AKTHBHHUX
jenumema

YpaljeH oz MeHTOpCTBOM JiouenTa ap 3opana PatkoBuha, NpejcTaBba OPUrHHATHY HAYIHH
AOTPUHOC Yy yXOj Hay4HOj obnactn Opearcka xemuja, HAPOUUTO Ha NOJbY CHHTE3€ HOBHX
OHONIOWIKN aKTHBHUX jelMHCHba KOja y CBOM CAcTaBy cCaipike BaHHIMHCKH (DparMeHT.
Pesynratu oBe oKTOpCKe AMcepTalyje JONPHHEH cy GoJbeM pasyMeBamy yTHlaja poMeHe
CTPYKTYpe KOJ BaHWJIMHCKUX CHCTEMa Ha HUXOBY GHONOMIKY akTWBHOCT. OBHM HOBHM
casHalbMMa O YTHLAjUMa CHHTECTMCAHWX BaHWIMHCKMX JEpUBATA Ha OWOJIOIIKE CHCTEME
cTBapajy ce MoryhiHocTH 3a Jajba HCTpaXkMBama y 0Boj o6macti. Kao pesynrar Tux casHama
PasBHjEHU Cy OPMTHHAIHY MOCTYIILM 3a CHHTE3y HOBUX JIEpUBaTa BaHIIMHA. YBOhee HeKHX
HOBMX (YHKUMOHATHMX Tpyma W HUXOBE Jalke TpaHcdopMmaimje MOTY HaTH TIOTOJHE

CYNICTpaTe Kao OIMYHE MPEKYPCOpe y CUHTE3H PasTHYUTHX XCTCPOLHKINIHUX jeNbEtba.

U3 ceera HaBeeHOT MOXe Ce 3aK/by4MTH JHa je TMOJHETAa JOKTOPCKA JHcepTaluja
Jopane Mymkuma pesynTar OpurHHaIHOr HAYYHOT pajia KaHauAaTa y obnacti OpraHcke
XeMHje, YHME Cy MCITYHEHU CBU YCIIOBH 3a NPUXBaTathe HaBeAeHe JOKTOPCKE JUCEpTaLje U
onobpasame meHe opbpane. Crora mnpemnaxeMo HacTaBHO-HaydHOM Behy Ilpupoano-
MareMaTHuKor axynrera u Behy 3a npupomno-matematiuke Hayke VYHuMBepautera y
Kparyjesuy na kanaunaty Josamm Mymkuma omobpu jaBuy onbpany 00Kmopcke

oucepmayuje 1101 HaBEAEHUM HACJIOBOM.



V KparyjeBuy u Beorpany
14.10.2016. roa.
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Vorca nayuna obnacm. Oprancka xemuja
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Jlp Buonera Mapkosuh, Hay4HH capagHuK
IIpupoaHo-maremariuky daxynrer, Kparyjesan
Vorca nayuna obnacm: Opraucka xemuja
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Jlp Henan Jankosuh, Hay4HU capajHuK
IIpupoaHo-maTemaTuky dakynrer, Kparyjesan
Vorea nayuna obnacm: Oprancka xemuja



