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HACTABI{O.HAI/IIHOM BEhY IIPIIPOAI{O-MATEMATHIIKO| @AITI/JITETA I/
KPA|yJEBIIy w cTPvqHoM BEhy 3,{ rrpupoAl{O-MATEMATI4T{KE HAynE
YHUBEP3I4TETA Y KPAN/JEBIIY

flpeAuer: H:seurraj rouucaje 3a oqeHy u o.q6paHy AoKropcKe Anceprauu-ie trIropa 'Iiyponuha

Ha cenHpIuH HacraeHo-Hayr{Hor neha flpr.rpoaHo-MareMar'r{Kor
Kparyjee(y, oApxrauoj 17.06.20r5. rorrane (6poj o,{nyKe 560/IX-1), oapefeun
3a rrorHorrree,e u:eeruraja o ypafeuoj troKropcxoi lnceprauuju roA HacroBoM:

Saxyrrera y

cMo y xonaucajy

,,tr{cfluruBarLe Kon6e-IIIMHToBe pearcqHj e uaSroKcHAa arKa;rrHX Merarao,
KaHAHAara Hropa llyponnha.

Hrop 'hyponuh je noeHeo pyKonuc cnoje xoKropci(e Aprcepraua.ie l-lacraeHo_Hayr,rHoM
eehy llprapoaHo-MareMaruqr(or Sarcy,rrera y Kparyjeeqy Ha oueHy" Mu cMo nperneAaJrg
pyKonl4c' JJaJrrl ceoje cyrecrnje HaKoH qera je Hrop T-lyposuh yHeo cBe norpe6ue rcopexqzje r.r

Ha ocHoBy rora rlonHocnnao HacraBHo_Hayr{HoM eehy flprapoaHo_MareMargrrKor $axynrera y
Kparyjeeqy cnelehr.r

H3BEIIITAJ

1. 3Havaj H AorpnHoc Aor{TopcKe AuceprauHie
KonSe-[LIMr'rroBa peaxquja je peaxqraja xap6or<cl.rnaqnje OeHoxcuna r4rrvr uaQroxcu4a

arKarHl'rx HrlH 3eMHo€l-r'IKaTTHHX Merala npl4 qeMy uacrajy apoMarHr{He xr4npoxc rr KfteerLrue. Oee
KHcerrr4He ur,aajy Balr(Hy yrofy y cHHre3u 6pojHHX rpot{3BoAa xojra ce Kopr4cre y cpaprraaueyrcxoj
H TeKcrl4nnoj HHAycrpllju. xao H y ilpou3Bo4r-bu rro,,rgecrapa, TeqHHX Kpr4craJra u 6oja.

Mexauu:av Ko'r6e-LLIMHToBe pearcqraje 5uo .ie reMa opojuax eKcilep,MeHriLrHr{x v
reopujcrcrzx I'ICrpa)I(HBaFba. vneja o crBapaFby r4HrepMelajepuor KoMrrreKca (Moph-coz,
M:a-'rxa-,rHIa lteran) ilorHr{e joul c rcpaja IX BeKa. !oxa: o Qoprrruparby c,ra6or xexarHor
KoMtrJreKca usnref y Harpujynr_SeHox clila 14 yrJbeH_trHoKcr.rAa ao6ajeH je nolaohy IR
arcoprqaoHux creKrapa. llpucycrno HHrepMe.Uujepuor NaOph_CO2 KoMnrreKca 4oxa:ao je
Kunerl non'tohy FT-IR crel(rapa H DTA aHuLrH3e. Achenie, Stanescu pr Mapxonuhiz cy
npeAnolKHJrH MexaHn3aM xojn 3anoqaH,e $opnaraparl,eM MoPh-Co2 KoMrrrreKca, H HacraBJtsa ce



enelCpo$unnuna HanaroM COz rpyile Ha 6eHseHoB npcreH y opro H napanoroxrajy. floxasaHo
je na je r{HrpaMoneKyncKa xoueepsuja Moph-co2 KoMrrJreKca, fAe Aona3' ro uzpa>rcaja
BerI{t{HHa joua aJIKilJIHor MeraJra, najo4roeopnuja 3a gucrpu6yunjy rpo1.3Bora y Kon6e-
LUuuronoj peaxquju. Ha apyroj crpaHlr, nocroje 14 Apyra.ruja nuuuberba o MexaHH3My Kor6e-
lunaurose peaxuuje. Bpe4uIa ra)Krbe cy pe3yJrrarra Kosugi-ja xojn cMarpa ra ce o4nnja
AI{peKrHa xap6oxcunaryuja OesoxcuAa noiraohy yrJbeH-A vroKelfta, 14 tra je oBa peaxquja
KoMIIerpIrI{BHa ca $opnauparbeM KOPh-COz (unu NaOPh-COz) KoMrxeKca. Ha ocHoBy ,rC

NMR cneKrapa pr MOPAC/PM3 r.r:pauyHaBaFba trpoAno>rcen je rcap6ouarHa KoMrrrreKc (phOK_
COz) Kao r.rHreprvrelujep y Kor6e-LUunronoj peaxqaju.

Harpujyna 2-HaQroKcIrA Q'JaONaph) je HHrepecaHraH peaKraHr y Kon6e-lUuuronoj
peaxqrajrz s6or KoMnerHrHBHocrH noroxraja 1, 3 H 6. flprauoc pearquje H gucrpu1yq'ja
[poI{3BOAa BeoMa cy 3aBHCHH OA eKCIrepHMeHTZlJrHr4X yCJroBa. Hoeuja eKc[epHMeHTaJTHa

Ilcrpax[Ba]ba peaxquje xap6oxcunaquje ua0roxcvtra pasxlq{vrrkrx aJrKaJTHprx H 3eMHOaJTKZLTHHX

MeraJra cy rloKa3aJra Aa rcanajyna rz uarprzjyrvt 2-naSroKcrrA rpaAe y ManoM rrpgHocy 2-xulpoKcr4-
l-uaQroeBy KHcenHHy ua co6uoj renaneparypr4, AoK cy 3- u 6_xuapo xcpr_2-uaSroene Kr{ceJrHHe

ao6Hjene Ha reMneparypaMa rpeKo 200 oC. fraeuu rpor43BoA peaxquje je 3_xuapo xcu_2_

HaSroena KHcexaHa. tr4axo ce 6-xuApoxcu-2-ua0roeBa Kuce,ruHa tro6 uja y M€lJroM npnHooy, oHa
je BeoMa BalKaH IIpouI3BoA Kor6e-LLIMHToBe peaxqnje j.p rpu KorrorurMepra:aqujra aa 4-
xllAPoxcH6eHsoesoNa KuIceruHoM rpaAu flxacrur{Hy Macy BHcoKor KBaJTr4Tera. flpraHoc 6-
xl4APoxcu-2-wa$ToeBe KHcerII4He noeehaBa ce ca fiopacrou joucxor pa4ujyca aJrKaxHor MeraJra

uuju naSroxcerA je peaKraHr y peaKuuju xap6oxculia[L[{je.

3avylo, MexaHr43anr o6pa:oBaFba xuApoxcuua0roeeux

reopujcxnM MeroAaMa. 3aro je qnm oBe rucepraquje ra ce

uaSroxcrrAa anKaJrHHX MeraJra rroMohy yrmeH -Ar.ro K crrfta.

2. Oqena opurr{HaJrHocru HayqHor paAa

V oxnapy oBe AoKropcKe Aucepraqraje I4cnHraH je naexaHpr3aM xap6oxc unaquje uadtroxcura
arK€l-,THr{x MereLTa nonaohy yrJbeH-AuoKcr,rAa y noloiraj uwa l, 3 H 6, [pr4 venay je aKueHar

craBJbeH Ha uarpnjyna 2-Ha$roKcr4x. llpopavyHll cy H3BeAeHH 3a racoBury Sa:y notrohy
pa3tll4rIHrnx $yuKuHoHarla rycruHe (B3LYP, M06-2X, H 83LYP-D2) v 6azucuux cKyrroBa

(LANL2DZ ,6-31 1+G(d, p) u Def2-TZVpD.

LIcrpa>xuBaFba peaKunoHor MexaHH3Ma xap6oxcranaqraje ua6roxcvila aJTKaJTHHX Me.riua y
noloxtajuua 1, 3 i 6 non'rohy MeroAe B3LYP norBpAr,rna cy ra peaKrlerja rer{e npeKo

HHrepMe4rajepuor MONaph-CO2 KoMn.rlel(ca (B). Y cnyuajy NaONaph yr6eHprK uz CO2 Bprrrpr

KHCe,THHa ilO ea\a Hr4Je ucnr4TuBaH

r4cnr4T a M ex aH rr3 arr rcap 6 o xc u:raqr.rj e



eneKrpodlunnra Harar Ha ua0raneHcK' rrpcreH y uono>rajy 1, rrrro BorH tro o6pa:onarsa
Harpnjyn'r -2-xulpoKc'- 1 -Ha$roara (E 1). flpena:ua crarba 3a eneKrposu,rne HanaAe y
norox<aj'n'ra 3 H 6 HHcy npoHafeHa. o6pa:oname uarpajynr-3-xuA poxcu-2-uasroara (E3)
o6jarumeHo je 1,3-npenaelrrrarleM co2Na rpyne, a uacrajame Harpujyna-6-xrarpoxcH-2-
Ha0roara (E6) 3anor{HFbe exel(rpodlrznuuM HailaAoM Ha npcreH y norox{ajy g, rrrro je npaheuo
HH3OM y3acrolrHHx npeMerrrraFL,a. Itoa RboNaph v csoNapho rpena3Ha crarl,a 3a I ,3 _

[peMerxrarbe Hr,rcy npouaf eua.

Vcrpa>rcuBaFr,e Kon6e-LUMHroBe peaxqraje NaONaph H3BeneHo uouohy MeroAe M06_2X
rol(a3aro je ea NaONaph rz CO2 Mory na HarpaAe ABa NaONaph_COz KoMrrJreKca: B i C, upu
qeMy ce c AaJbe rpancSopMH[xe Ao peaKrtHoHl4x npou3Bora npeKo rpu pear(uao'a nyra: l, 3 i
6' a B ce Ha noBHIrIeHoj reuneparyp' pacnara. cea rpr, peaKu'oHa nyra oAB'jajy ce rpeKo ABa
Ilpera3Ha crama H jeguor HHrepMeanjepa. peaxuuouz nyr 6 je kr KHHerHr{Ku H

TepMoAHHaMHqKH HeIIoBoJban' ilyrena 1 u 3 cy KoM[eTIrrrrBHw, rrpu r{eMy nyr 3 :axresa B'ruy
eueprujy aKr'Baunje anu BoAIr ilo cra6unuujer npo'3Bo m. [o6ujeH, pe3yrrrarrr cy y o4,rauuoj
cafrracHcrvr Qa eKcrepnMeHrHMa Rahim-a i Kosugi-ja.

opuruHarHocr pe3ynrara oBe AoKropcKe Aucepraquje nepusuxoBaHa je o6jaeJr,HBar'eM
r{erHpl4 Hayr{Ha Pal,a y no4ehrav n'refyHapoAHI'IM qacorHerrMa (ena pana rr3 Kareropnje M22 w

ABa paAa H3 Kareropuje M23) w rpr4 caorrureFt,a Ha naefyuapoAHr4M HayrrHr4M rion$epeHuujaMa.
VIz cBera HaBeAeHor xonaracHja .ie 3aKJ,byr{Hra Aa je AoKropcKa Akreepraquja pe3yxrar
opHrHHaxHor HayqHor paAa KaHALrlJara y o6r acrv Sx:nvxe opraHcKe xeunje.

3. flperne4 ocrBapeHux pe3y,,rrara

llrop byponuh j. ao cala rocrurao

urro je nepz$uKoBaHo o6jaa,lsrzBaFr,eM trer

KaHAr.rAara y o6,racrH Qnruvrce opraHcrce xenruje

sHauajHe pe3yrrrare y Hayr{Ho-r4crpar(HBar{KoM paAy,

HayrlHr4x paAoBa u yreurheM Ha rpn HafrHa cKyra.
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4' oue'a ldctlyl''eHocrrl o6uua v KBaJrureTa AonropcKe Auceprarluje y oAHocy Ha
npujanrseHy Tejuy

Kon'rncaja je 3aKr'yqura aa je roKropcKa A,ceprauuja noA Ha3HBoM ,,[rcr'T'Bar+,e
Itorde-IIIMHT'Be pearcquje uasroxcuAa aJrr{aJrHrrx MeraJra, ro o6nnry H KBaJr'rery
4o6rajeuHX Lr nySltlttoBaH'X HayqH,ux pe3y.,'ITaTa, y rroTrryHocr' ,crryHr4rra rocTaBJbeHr.{ ..zs, vr Aa
pe3ynrarH IIpHKa3a[:fl y rroj npe4cranmajy opurr4HaxHr4 HayqHr.r xoilpuHoc.

5. I{ayvHu pe3yJrraTr{ roAHere Aor{TopcKe Auceprauuje
Hayvura pe3yirrarl4 ronHere AoKTopcKe rHceprauuje ny6nraxo BaHH ey y o6,rnxy 4

(uerr.rpa) HayrrHa pa1a:

5'1' zoran Markovic, Svetlana Markovid, Igor Durovid: Kolbe-schmitt Reaction of sodium
2-lvaphrhoxide Monatsh. chem. r39 (2008) 329_335.

DoI: 10.1007 rs00706-0 07 -077 r -6, ISSN : 0026-9217

IF: 1 .426,M22

5'2' Svetlana Markovic, lgor Durovid, zoran Markovi c: Fctrmation of Sodium 6-Hyctroxy-2-
lvaphthoate in the Kotbe-schmitt Reaction Monatsh. chem. l3g (2008) 1169_,1174.
DoI: 10.1007 ts00706-008-09 rr-7, rSSN: 0026-9247

IF: I .126, MZz

5'3 ' Igor Durovid, Svetlana Markovii, zoran Markovii: Carboxylation o/' sodium 2-
naphthoxide' Reinvestigation of the mechanism by means of a hybrid metcr densitv
functional theory method Hem. Ind. (20i5) published onrine.

DoI: l0.}}?B1HEMINDt 40625066D, ISSN 0367-598X

IF:O.562, M23

5 '4 ' Svetlana Markovic, Igor Durovid , Zoran Markovii: Revisiting the Kolbe-Schmi,
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Dol: 10.1007 ts002 14-01 5- 1648-0, ISSN: 1 432-BB r x
rF:2.143 " |'{23

6. flpuuer+,rBocr pe3yr,rrara y reopujlr u [paKcu
Pesylrarn IIocrl4rHyrl{ roKoM H3paAe oBe troKropcKe Arrceprauuje [petrcra nnajy

opHfI4HarrHI4 HayqHH pail KaHtrHAara' 14 Mory ce cMarparn 3Har{ajnranr loflpr.rHocoM y o6racru
sra:ravrce opraHcKe xen'ruje' vrvajyltu y en.qy nperreA cralba y noapyvjy r4errr4r*Barr,a

MexaHH3aMa opfaHcKrrx peaxquja, cMarpaMo ila pe3yrrarr{ npo'creKn' vr3 oBe roKropcKe



Al{ceprauuje najy:uauajau AorIPpIHoc Srz:uvxoj opraHcr(oj xenaajra, jep AorprrHoce pa3yMeBarby
cJTolKel{or MexaHH3Ma je4ne HHAycrpia.icxrz BeoMa Ba}r(He xenarajcxe peaxqnje. Heonxo4Ho je
ucrahu Aa rpe oBe AoKropcKe r'ceprauuje uuje nocrojao Hraje4au reoprajcx v pa,- noceeheH
MexaHrr3lry xap6oKcr,rroBam,a uaQroKcHAa.

7. flpHueu'rrBocr rr r(op'cHocr pe3yrrara y reopuju u rpaKcu
y Hayuuoj rureparypa Ha reMy MexaHpr3Ma xap6oxc unarJuje ua$roxcu4a arr(turHux

Mera"rra' ro npBI'I IIyr ce jan-najy pe3yJrrarra xoje je nocrrarao KaHAHilur Irlrop byponrah, u xoju cy
cacraBHl4 Aeo oBe AoKropcKe AHceprauuje. 3aro pe3yJlraru oBe AoKropcKe Arzceprauuje :uauajuo
Aorlpl4Hoce ro3HaBalLy MexaHH3naa Kor6e-lllnrurroBe peaKuaje. llocrynqu no6mja,6a pe3yrrrara
cy jacuo oilHcaHH' raKo Aa ce Mory noHoBHrH y 6uro xojoj radopar opujw. y oKBHpy oBe

Aol(ropcKe Al4ceprauuje rrIaBHH axueuar je craBJrbeH Ha Harpiajynr-uacproxcr{A, a pa:eirjeua
MeroAororraja ouoryhana no4po6uuje I4ctIIIrHBaFbe MexaHH3Ma rcap6orcc unaquje uacprorcu4a

NPY|HX ATKAJIHI4X KAO H 3CMHOAJIKAJIHHX MCTAJIA.

8. llaqll' rpe3eHToBa*a pe3yJrrara Hayquoj januocru

HayuHra AonplrHocH oBe AoKropcKe nr4cepraunje nepu0r.rxoBaHr4 cy nyoruxoBarLeM
ocrBapeHux Haf{HHX pe3ynrara y oSrHxy 4 (uerupr) Haf{Ha pata ca SCI Jrucre (esa paAa H3

xareropraj e M22, H 4.Ba paila r43 Kareroprzje M23).

florcropcKa Aucerarluja HarucaHa je ua 112 crpaHa, caAp>xra 53 crruKe, 23 radete u 150

Jrl{reparypHHx noAaraKa. fluceprauuja caAp>tttt creAehe reJroBe: Onmru Aeo (11-55), Ilaruu
paAonu (56- 1 01), rnreparypa (r02-r 09) v lrpHror. y onurreu Aery ilpeAcraBJ,beH' cy
Haj:Hauajuuju eKcnepHMeHraJIHH pe3yrraru Be3aHH 3a Kor6e-[UMHroBy pear<uujy $eHoxcu xa14

ua0roxcnsa pa3rHt{I'IrI'IX Mera-qa, Kao v nocrojehra reopuicxn pe3yrrarn ca rgrepar.ypHr4M

noAauHMa' V l-Iaullrm paAoBuMa [peAcraBJ'beHH cy ocrBapeHn pe3yrrarH KaHA Htara, ]L,r4xoBo

TyMaqel6e I{ 3aKJ'E'Y'rIlI4. llpuror ce cacrojvr oA 6norpacprlje rcaugvnara, c[HcKa r{ IpBHX crpaHa

PaAOea y r<oju^'ra cy ny6,'rrrKoBaH' pe3yxrarr4 AoKTOpCKe Arrceprauuje. llopeA Tofa, x'ceprauuja
Ha rTor{erKy caAp}nr.r H:eoA Ha cp[cKoM r.r eHrrecKonr je:wxy (Summary).

Taxofe, pe3yJlrarrr xncepraurzje Suhe ilpr4Ka3aHu pr Ha janHoj o46paHra AoKropcKe

x[ceprauu.je Har(oH npuxBarana oBof H3Berrrraja o4 crpaHe HacraeHo_HayqHor eeha flpzpo4uo_
MareMarl4r{Kor dlaxynrera H Crpyluor eeha 3a llpzpoAHo-MareMarurrKe Hayr(e yHueep: v'tera >/

Kparyjenqy.



I
3AKJ'byrIAIt

llonueru pyKorrr{c AoKropcKe nr4cepraquje KaHAHAara LIropa byponHha, AHnn.
xeMHr{apa, rIoA HaO,TOBOM:

,,I{cuurlrname Ko,r6e-IIIuurone pearcquje uar}roxcr,qa aJ,rKaJrH'x Merara,,

rrpeAcraBJ6a opvrr{HaJIHI.I HayqHI.l .4oIIpl.IHoc rrcrpa)ro4Bar6y y o6nac-ru $usuvre oprancrce xelrzje.
KanAI'raar je y cnou aocanarnrleM HarrHo-trcrpaxr4BarrKoM paAy ny6:rurorao yKy[Ho ner
Hayr{Hr'rx paaoBa y qaconr4cr.rMa ca SCI lzcre. pa40na rojr yna3e y cacraB aoxropcKe

aucepraqzje (uenapa), o6jaerseuu cy y qaco[ricrrMa paHra M22-M23 (u 'ro 4ea pwa v3

xareropuje M22 u ap,a paaa r'{3 Karercpuje M23) u wtajy z6up lrlrnaxr Qarropa 5,557. Taxofe,
KauAurar r4Ma 3 caolurrema Ha Mefyrapognzv xou$epeuqvjan,ta.

Ha ocuoey cBera I'I3.rroxeHor, cMarpaMo Aa cy r4cnyu eHr,r cBrr yc:roBr4 3a lplrxBarar6e

HaBeAeHe AoKropcr<e 4ucep:raquje Kao opurrrHaJrHor Ha),r{Hor paAa K a;'A'7'Aara y o6.1acrrz Szsnvre
opraHc*e xeuuje u o406panan e neue o46pane. crora npegraNeNro Hacraeuo-HayrHolr aehy

flpupo4uo-uareMarr-rr{Kor $ar<ymera ' crpyvnovr nehy :a [pupoAHo-MareMarr.rqKe Ha].Ke

Ynunepsurera y Kparyjeeuy Aa KaHIr.{Aary tr{ropy byponuhy o4o6pz jaauy o46pany

doxmopc xe d ucepa4ui e no1 :nate1eHlrM HacJroBoM.

V Kparyjeeqy

23. o€ 2o./€.
KOMI,ICPTJA
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!p CneuraHa Mapxoeuh, pe4oBHH rrposecop (venrop)

flprapoaHo-MareMarur{Ku Saxynrer, vHunep3nrer y Kparyj eBrIy

Yuca rtayqHa odnacm.' (Dusuqxa xeMuja
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flp Wnau fyruaH, npodlecop eMepuryc

flpiapoeHo-MareMaruqKr4 Saxymer, vuunep3nrer y Kparyjen{y

Vtca HayqHa o6nacm: (DH:u.{Ka xeMuja
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-_-vlp 3opan Mapxonuh, pe,roBuu npo$ecop

{euapruan 3a xeuujcxo-TexHoJrorrrKe HayKe, [pxanHu
VHunepsr4rer y Honou llasapy

Vica HqyqHa o6nacm.. Oprancxa xevrraja


