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Vledstmi t dor6shkrimit

rema e masterit e kandidates reuta Halili paraqet nje punim tnl"":-": l:l':51f:":'S:'J ;l;
il,ffi XffilJ;:*€kohore, theu.si unuritit. dhe realizim t€ suksessh€m eksperimental n€ njd nga

qendrat e njohura nd€rkomb€tare t€ k€rkimit shkencor, Universitetin e Giessenit n6 Gjermani' Punimi

Esht6 realizuar n€ kuad€r t€ nj€ grupi te mirenjohur hulumtues dhe reflekton standarde t€ larta tE k€rkimit

nE fushEn e kimis6 koordinuese dhe bioinorganike' --. tx li+^-n

QE n6 pjesen hyr6se, kandidatja demonstron njE zotdrim t6 shk€lqyer tE literatures shkencore

bashk€kohore. Ajo ka p.rmbledhur n6 mEnyr. te qarte dhe t€ strukturuar arritjet m€ G r6nd6sishme nd

fush€n e kompleks.u. te bakrit, duke perfshir€ rolin e tyre n€ sistemet biologjike, veqan€risht ne

metaloenzimat e bakrit. Diskutimi mbi oksidant€t,,e gielb6r,;, si oksigreni morekular (oz) dhe peroksidi i

hidrogienit(Hzoz),6sht0trajtuarmenj6senst6tu'tet'ititdhe.aktual'dukeevendosurk€testudimn6
kontekstin e kimis€ sd q€ndrueshme dhl zhvillimit t0 katalizator)ve miq€sore me mjedisin.

Nje nder pikat m€ t0 iorta te ketij punimi Eshte pdrzgiedhja dhe:'^':';t1r;l'?:11,tlt;,[:::::?*l:

H"H::lilX'fi:r:#:;r..r"r*1 f iie*oerr, qe pe""bajne azot (Lr-Ll),t€ cil€t p€rraqesojnc nje

gam€ t€ gjer6 struktururi ngu ligande tripoJal€ t€ funksionalizuar me grupe fenolike, tek ligande Schiff'

makrocikrik€ dhe polidentat. aciklik€. Ky diversitet strukturor 6sht€ trajtuar me shum€ kujdes dhe q6llim'

duke mund€suar nj€ arariz'te plote t€ ndikimit t6 arkitektur.s molekulare ne vetite koordinuese dhe

reaktivitetin oksidues td komplekseve t€ bakrit'

Vegan€risht mbres€I.n€s .sht€ trajtimi i ligandit L1 dhe analogut te tij te deprotonuar, ku kandidatja ka

evidentuar rolin e grupit fenolik n6 proceset redoks dhe stabilizimin e nd.rmjet€sve reaktiv. bak€r-
,lachmnn n6r ni6

:lffifill'[u".T,lPi'i.".'t'i"r.].irlrlli,u," ngu q.rorut ur.ti,. te.-iruu'nutv'o",de'h'on pe'nje

?+.ze



E lart€ te t€ menduarit shkencor dhe kreativitetit n€ dizajnimin e sistemeve funksion.ale.

Adain eksperimental, punimi Eshtd realizuar me nj€ rigorozitet te admirueshem. Kandidatja ka
ffiuar n€ m€nyr€ t€ detajuar dhe precize sintezen e te giithe ligandeve dhe komplekseve p€rkatese t€
C(t) dhe Cu(II). Pdrdorimi i teknikave tE avancuara, si kristalizimi p€rmes difuzionit t6 avullit p€r
nrrjen e kistaleve t€ vetme, spektroskopia UV-Vis dhe kinetikat stopped-flow n€ temperatura t€ ul€ta,
tregon pEr nj€ pdrgatitje t€ shk€lqyer laboratorike dhe aft€si tE avancuara n€ pun6 eksperimentale.
Kapitulli i rezultateve dhe diskutimit eshte nd€r pjes€t m€ t€ arrira t€ punimit. Kandidatja ka analizuar n0
m€nyrE kritike dhe tE thelluar tE dh€nat e marra, duke i interpretuar ato nE kontekst t6 literatur€s
ekzistuese. Ajo ka anitur t€ identifikoj6 dhe td diskutoj€ formimin e specieve t€ p€rkohshme bak6r-
oksigjen, duke kontribuar nE kuptimin e mekanizmave tE aktivizimit t€ oksigjenit dhe t€ reaksioneve
oksiduese biomimetike. Diskutimet janE t€ strukturuara mir€, logjike dhe tE mb€shtetura fuqishem n€
evidenc€ eksperimentale.

Nj€ tjet6r aspekt shumE pozitiv eshte perfshirja e nje numri tE konsideruesh€m referencash (137 gjithsej),
t€ cilat d6shmojn€ p€r nj6 k€rkim t€ gjer€ bibliografik dhe p€r nje integrim t€ mir€ te punimit n€
kontekstin nd€rkomb6tar td k€rkimit shkencor. Po ashtu, shtojcat me spektre UV-Vis dhe NMR jan6 tE
paraqitura n€ m€nyrE t€ rregullt dhe profesionale, duke rritur transparenc€n dhe besueshm€rin€ e
rezultateve.

Konkluzionet e punimit jan€ t€ qarta, t€ argumentuara dhe n€ p0rputhje t6 plot€ me rezultatet e anitura.
Kandidatja ka anitur tC p€rmbledhE n€ m€nyr€ koncize gjetjet kryesore dhe t€ theksoje rdnd6sin0 e tyre
p€r zhvillimin e m€tejsh€m td katalizatorEve biomimetik0 dhe sistemeve td qendrueshme oksiduese.
N€ ter€si, ky punim p€rfaqeson nj€ kontribut shum€ t€ vlefsh€m n€ fush€n e kimise koordinuese te bakrit
dhe kimis€ bioinorganike. Ai karakterizohet nga: origjinalitet dhe relevanc€ shkencore, realizim i
shkdlqyer eksperimental, analizd e thelluar dhe interpretim kritik i te dhenave, struktur€ e qart€ dhe stil i
avancuar akademik.
Duke u bazuar ne t€ gjitha k€to elemente, vler€soj se kandidatja Teuta Halili ka demonstruar njg nivel tE
lart6 profesional dhe shkencor, duke tejkaluar pritshm€rit€ p€r nj€ punim t€ nivelit master. punimi i saj
eshte i denj€ p€r vlerEsimin maksimal dhe p6rb€n nj€ baz€ shum€ te forte p€r vazhdimin e saj n€ studime
tE m6tejshme shkencore, p€rfshirE studimet e doktoraturEs.

Rekomandim pErfundimtar:

Punimi i ploteson ne menyr€ te shkelqyer te giitha kriteret akademike dhe shkencore dhe propozohet p€r
mbrojtje publike me vlerdsimin m€ t€ lart6.
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;ffiffiffi ff;"#.- approach, analyticar depth, and highry successtul experimental realization at

one of the internationally recognized research institutions, Justus Liebig University Giessen' Germany'

The work was conducted within a well-established research group and reflects high standards of research

in the field of coordination and bioinorganic chemistry'

From the introductory section, the candidate demonstrates excellent command of contemporary scientific

literature. She has clearly and systematically summarized the most important achievements in the field of

copper complexes, including- their role in biological systems' particularly in copper-containing

metalloenzymes. The discussion on "green" oxidants, such as molecular oxygen (O') and hydrogen

peroxide(Hzoz),istreatedwithstrongcriticalinsightandrelevance,placingthisstudyinthecontextof
sustainable chemistry and the development of environmentally friendly catalysts'

oneoftheStongestaspectsofthisworkistheselectionanddesignofligands.Thecandidatesynthesized
and studied a series of seven nitrogen-containing ligands (L1-L7)' representing a wide range of structural

types, from pt.,rot-trcti*uti"i tripodal.r'g*Ot. to,d:t'lt l"::-$"Ti:f,fl:::::*: :lT"It#1,]

Evaluation of the manuscript' ':ntific work of outstanding quality'
The master's thesis of the candidate, Teuta Halili' represents a scl( 

--^c-r ^..-^-i*-a+or tcqtization at

#r,ll;'r""ir#ffi-;"rds. This structural iiversity has been handled with great care and purpose'

enabling a comprehensive analysis of how moleculai architecture influences the coordination propefiies

and oxidative reactivity of copper complexes'

Particularly impressive is the ireatment of ligand L1 and its deprotona:::,::11:t:*::i:":lilTi:
highlights the role of the phenolic group in redox processes and in stabilizing reactive copper-oxygen



of functional systems'

Fromanexperimentalstandpoint,theworkhasbeencarriedoutwithadmirablerigor'Thecandidatehas.^^^orlT\ end

;:H;:r"il ffi ft with precision the synthesis of all ligands and their corresponding copper(I) and

copper(Il) complexes. The use of advanced techniques, such as vapor diffusion crystallization for

obtaining single crystals, UV-Vis spectroscopy, and siopped-flow kinetics at low temperatures' reflects

excellent laboratory training and advanced experimental skills'

The results and discussion chapter is among the most accomplished parts of the thesis' The candidate

critically and thoroughly analyzes the obtained data, interpreting them within the context of existing

literature. She successfully identifies and discusses the formation of transient copper-oxygen species'

contributing to the understanding of oxygen activation mechanisms and biomimetic oxidative reactions'

The discussions are well-structured, logical, and strongly supported by experimental evidence'

Another strong aspect of the work is the inclusion of a substantial number of references (137 in total)'

demonstrating extensive bibliographic research and strong integration of the work within the international

scientific context, Furthermore, the appendices containing UV-Vis and NMR spectra are presented in a

clear and professional manner, enhancing the transparency and reliability of the results'

I ii.;il;;;.';il. thesis are crear, well-a.g,rld, *d tullv consistent with the obtained results' The

ffiffi:':;::ilil':".-arizes the main finiings and emphasizes their significance for the turther

developmentofbiomimeticcatalystsandsustainableoxidativesystems.
overall, this work represents a highly valuable contribution to the lleld of copper coordination chemistry

andbioinorganicchemistry.ltischaracterizedbyoriginalityandscientificrelevance,in-depthanalysis
and critical intetpretation of data, as well as a clear structure and an advanced academic writing style'

Based on all these elements, it is evident that the candidate' Teuta Halili' has demonstrated a high

professional and scientihc level, exceeding the expectations for a master's thesis' Her work is fully

deserving of the highest evaluation and provides u ,t o.rg foundation for further scientific advancement'

including doctoral studies.

Final Recommendation:

The thesis fully meets all academic and scientific criteria at a higher level and is strongly recommended

for public defense with the highest possible grade'
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