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1. OﬁOﬁIIIeHI/I JAaHHHU 3a HAYyYHaTa NPOAYKIMUA U JeHHOCTTA HA KaHauaTa

[IpencraBenute ot Anekcanapa TeHueBa KOMIUIEKT JOKYMEHTH M MaTe€pHaId KbM
KoHKypca 3a mpugodbuBane Ha OHC ,,goktop* orroBapsar Ha u3uckBaHusita Ha 3PACPD,
npaBuiiHUKa 3a nipwiarane Ha 3PACPD u BbTpemnnTe npaBuiia 3a pa3BUTHE HA aKaJACMUYHHS
cberaB B FO3Y . Heodput Puncku®. Anekcannpa MBanosa TeHueBa € U3bJIHMIIA, KAYECTBEHO
U B CPOK, BCHUKHM 3aJI0KCHH B WHAMBUIYAJTHUS yueOeH IUlaH JeHHOCTH (0Opa3oBaTesHu,
HAYYHOU3CIICOBATEICKH U IEJarOTHYECKH), KaTto € chOpana obmr Opoi kpemutu ot 190.
HucepraumoHHusT Tpyn Ha Ajekcannpa MBanoBa TenueBa ce cberom ot 107 cTpanuim
OCHOBEH TeKcT, 37 durypu, 25 Tabmumu u 120 nurepaTypHH U3TOYHHUKA. J(HcepTallMOHHUS
TPYI € CTPYKTYpHpaH KJIaCHUYECKU U c€ ChCTOM OT: BbBenenue, Jlureparypen o63op, Llen u
3anaun; Excriepumentanna yact; Pesynratu u oocwxaane; [Ipunocu, U3Boau u M3nons3Bana
nuteparypa. Pesynaratute or aucepranmoHHus Tpyd Ha Anekcanapa VMBanoBa TenueBa ca
nyonuKyBaHu B JBe ctaTuu - Amino acids (2020, Q1, SJR) u Scientia Pharmaceutica (2020,
Q2, JCR) u ca qokiaaBaHu Ha YeTHPH (4) MeXTyHApOAHH KOH(epeHnu. 3a0ena3anu ca 0010
JeceT nMTaTa Ha nmyonukanuure. Harpynanust 6poit Touku ot myOnukanuu e 45T. (M3UCKyeMHU
30 1., mokazatein '), ¢ KOeTO ce M3MBJIHSIBAT MUHUMAITHUTE HAIIMOHATHU U3UCKBAHUS CHIIIACHO
ui1. 26. ot 3PAC u un. la ot [III3PAC.

2. OHEHKa HA HAYYHUTEC U HA MIPAKTHYCCKUTE PE3YJITATH U IPUHOCH HA TUCEPTANUOHHUSA
TPy

2.1 AKTYaJTHOCT M 3HAYMMOCT HA TUCEPTAUOHHUS TPY/]

Temata Ha 1uUCepTALIMOHHMS TPY]l € HACOYEeHA KbM Pa3pabOTBAaHETO HA HOBU MOJICKYJIH
C TOTEHIMAJIHO HEBPONPOTEKTHUBHO JeiicTBHe cpelly Oonectra Ha Aunxaiimep (AD) —
3a0o0JsiBaHE C HapacTBallla colMajiHa M 3]paBHa 3HauuMocT. C oriej orpaHuyeHara
e(eKTUBHOCT Ha ChHIIECTBYBAIIUTE TEepallid M CEpUO3HATa HYKJa OT HWHOBATHUBHU
MHOTO(YHKIIMOHAJIHU TOJXOJHM, AMCEPTAMOHHUAT Tpyd Ha Anekcanjapa TeHueBa e
M3KJTIOUUTETHO akTyaneH. [loctaBeHuTe 1eiu U 3a/1a4u ca JOTUYECKH M3Ibp>KaHU, HACOUEHU
KbM CHHTE3 M OHMOJIOTMYHA OLIEHKAa Ha HOBM NMPOM3BOJHM HAa MEMAHTHUH 4Ype3 KOMOMHHUpPaH
MO/IX0/J1, BKJIFOYBAIl CHHTETUYHA OpraHUYHa XUMHUA, Onoxumus u Gpapmakonorus. M360psT Ha
MEMaHTUH KaTto (papmakodopHa OCHOBA € CTpaTerHuecKd OOOCHOBAH, MPEIBH HETOBOTO
0J100peHue 3a JIeYEeHUE Ha yMEpEHa JI0 TeKKa IeMEHIHS U JoO0pe MPOyYeHHs] My MEXaHU3bM
Ha aeiictBue. oKychT BbpXy KOMOMHUPAaHE HA MEMAHTUH C JPYTrd OMOAKTUBHHU MOJEKYIH —
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AMUHOKMCEJIMHHU, IENTUAN, HOOTPOIIMLU U THA30JIA— LIEJIM €JHOBPEMEHHO Bb3CHCTBUE BHPXY
pasMYHM  MOJICKYJHM MHUICHH, BKJIIOUMTEIHO HWHXMOMpaHEe Ha XOJMHECTEPA3UTE,
OrpaHUYaBaHE HAa OKCHJATHBHHA cTpec U Onokupane Ha N-mertun-D-acmapratnust peuentop
(NMDAR).

2.2. JlutepatypeH 00630p

JlutepaTypHuUsT 0030p € OOUIMpPEH, aHAIMTUYEH U A00pe cTpykTypupaH. [IpeacraBenu
ca OCHOBHHUTE TEPANECBTUYHH HAINPABIECHUs IpH JJeueHneTo Ha AD, kaTo crienuaiHo BHUMaHUE
e o06bpHaTo Ha NMDAR aHTaroHuCTUTE M XOJWHECTEpa3HUTEe MHXUOuUTOpHU. [[ucepTaHThT
M3UEepraTeTHo € 00OOMIMII aKTYaTHUTe HAy9YHU JaHHU 32 CHHTE3a Ha XUOPHIHU MOJCKYIIH,
cbueTaBamu nBere (papmakodopHu rpynu. OTUETEHO € ChIIECTBYBAHETO HAa MHOXECTBO
MOJXO0IM 32 KOMOWHUpaHA Tepamusi ¥ TEXHUTE NMPEeIUMCTBA U orpaHuueHus. Pasrnemanu ca
CHILIO TaKa Hail-HOBUTE pa3paboTKu B 00JiacTTa Ha XUMUYECKH MOAU(PHUIMPAHU MOJEKYIIH,
BKJIFOUMTETHO TAKPUHOBH, TalaHTaMUHOBH u (epynoBu xubpumu. [IpencraBenu ca
ChbBpeMEHHHU (apMaKoJIOTHYHU cTpareruu, BratouBan wHXxuOupane Ha AChE u BuChE,
KakTo U O6mokupane Ha NMDAR aktuBHOCTTa M BB3/ICHCTBUE BHPXY aMIJIONIHATA arperaiusl.
JlucepTaHThT € JAEMOHCTpUpal  3aabli0oueHO pa3dupaHe Ha OMOXUMHUYHATA U
natou3nosornyHaTa ocHoBa Ha AD, KakTO W Ha TpEeIUMCTBATA M OTPAHHUYCHUATA Ha
pa3IMYHUTE JeKapCTBEHU noaxoau. [IpunoskeHu ca MHOKECTBO CTPYKTYPHHU CXeMH, TaOIUIH
Y AWarpaMu, KOUTO CBUJICTEIICTBAT 3a OTIIMYHA HHPOPMUPAHOCT M HHTEPIIPETATHBHU YMEHUSI.

2.3. MeToanka Ha H3CJaeABAHETO

W3non3BaHaTa METOAOJIOTUS € CbBPEMEHHA, pa3HOOOpa3Ha U HaIlbJIHO ChOTBETCTBA HA
LIEJINTE Ha U3CieBaHeTo. BKiIIOUeHH ca pa3iauMyHU CUHTETHYHM IMOJXOAM 3a MOoJydyaBaHe Ha
MEMaHTUHOBH XUOPHIN C aMHHOKHCEIIMHU, HOOTPOIUIIM, THA30JIM U APYyrd (apMakopopHH
¢parmMeHTH. 3a CTpyKTypaTa W 4YHUCTOTaTa Ha MPOJYKTUTE ca H3IOJ3BAHU YTBBPAECHU
anamutuuan meroau (AMP, UY, YB-BUC, MKPCA, BETX, MC wu np.), a TsaxHata
OMOJIOTMYHA AaKTUBHOCT € OIeHeHa 4Ype3 N VItro (eH3WMHH, aHTHOKCHUIAHTHH,
HEBPOIIPOTEKTUBHH TECTOBE) U IN VIVO (IIOBEJICHYECKH M XMCTOXMMUYHHU) MoJiesid. B o0xBaTa
Ha METO/IMKAaTa ca BKJIFOYEHH U iN Vitro TecToBe 3a aHTUMUKPOOHA M aHTHBUPYCHA aKTUBHOCT,
Yype3 KOUTO € OlleHeHa e(EeKTHMBHOCTTa HAa MEMAaHTHHOBUTE XHOPHAU CIPSMO pPa3IUnYHU
NAaTOr€HHU MUKPOOPIaHU3MU U rpurieH Bupyc Tin A. OcobeHo BreyaTisBalia € MHTerpanusaTa
Ha XMMHYEH CUHTE3 ChC CIOXKHU OMOJIOTMYHU MOJIEIH, BKIFOUUTEIHO OLIEHKa Ha TOKCUYHOCT,
MeMOpaHHa MPOMYCKIMBOCT, MOBEAEHYECKH TECTOBE MPU KUBOTUHCKU MOJIENTU Ha JIEMEHIINS,
KAaKTO M aHaJIM3 Ha OKCHJIATUBEH CTPEC U BB3MAIMTEITHU Mapkepu. Juceprauusra npeacrass
LJI0OCTHA PaMKa 3a OLICHKAa Ha HOBU JIEKapCTBEHU KaHIUAATH — OT XMMHUYHATa CTPYKTypa 10
(¢apmakosornyHara akTUBHOCT. ToBa moka3Ba CHOCOOHOCTTa Ha aBTOpa Ja paboTu B
MHTEPIUCUUIUIMHAPHA CPEAA U J1a IPUJIara Hay4eH MOAXO0/ B LislaTa BEpUTra Ha U3CJIEBAaHE U
BaJIUAALINSL.

2.4. OCHOBHHM pe3yJITATH U MIPHHOCH HA AN CEPTALMOHHUS TPY/

JlucepTaliluOHHUAT TPYA € JIOTUYHO CTPYKTYpUpPaH, M3ueprnareieH U OOOCHOBaH ¢
eKCIIEpUMEHTAIHN JIaHHU. ABTOPBT MpHJIara KOMIIJIEKCEH MOX0/, 00eUHSIBAI CHHTETHYHA
XUMHUsI, OMOJOrM4Ha Bepuukanus u GapMakoJornyHo TectBaHe. [loaydeHuTe pesyararu ca
MHTEPIPETHPAHH 33bJIO0UYEHO, C ICHO Chb3HAHME 3a BPbh3KaTa MEXy CTPYKTYpa U aKTUBHOCT.

OcCHOBHHTE HAYYHH PE3y/ITATH U MPUHOCH HA AMCEpTallMOHHATa paboTa Morar ia Obaat
(dbopMynHMpaHH B CIIEHUTE HAMIPABICHHS:

e CuHresupann ca o0mo 14 HOBM MEMaHTUHOBH XHOPHUIH, CBIBPXKAIIN
AMUHOKHUCEJIMHU, MaJK{ MEeNTUAM, HOOTPONMIM M THA30JI0BU (parMEeHTH, 4Ype3
npusaraHe Ha pa3HOOOpa3HU CHHTETUYHU MTOIXO0/IM JOIPUHACSIIH 32 BUCOKU JOOMBH
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U g00pa XWMHYHA YHCTOTa. BCHYKM TIONyYeHW BeIIecTBA ca JACTAWIHO
OXapaKkTepU3UPaHU C peANIIa CIIEKTPAIHU U GU3MKOXUMHYHU METOH,

e Jlokazana e AChE u NMDAR uHXHUOUTOpHA aKTUBHOCT Ha HSAKOU OT MIPOU3BOIHUTE
ype3 in Vitro wmeromu, c¢ ycranoBenu IC50 CTOHHOCTH, KOHKYPEHTHH Ha
pedepeHTHUTE JIEKAPCTBA;

e OreHeHa € aHTHOKCHJIAHTHA aKTUBHOCT, BKJIFOUUTEIHO PauKal-yaaBsl] KaraluTeT
cipasmo DPPH, cynepokcuaHu W XUAPOKCUIHU pPAAMKAIM, KAaKTO WU XEJIUpaliu
CBOMCTBA;

e OcbiiectBeHH ca N VIVO HEBPONPOTEKTUBHU  M3CJCIBAHMS, BKIIOYBAIIH
MOBE/ICHYECKU TECTOBE M OMOXMMHUYEH aHAIW3 MPU MUIIM MOJEN Ha JEeMEHLHs,
JEMOHCTPHPAIIH MMOBIMSIBAHE HA KOTHUTHUBHATA (DYHKIMS U OKCHIATUBEH CTPEC;

e U3cnenBana € aHTUMUKpPOOHATA U MPOTHBOBUPYCHA aKTUBHOCT HA BELIECTBATA, Upe3
TECTOBE Cpelly IPaM-MOJIOKUTETHU U TIpaM-OTPULATENIHU OaKTepuu, IPOXKAU U
rpunay Bupycu. OmNpenenieHu ca 30HW Ha WHXUOWpaHe, MUHUMAIIHA WHXUOUpAIIn
kounentpanun (MIC) u mpoBenenm time-kill anHamms3m, paskpuBaiid HOBa
MOTEHIIMATHA MPUIIOKUMOCT HAa CHHTE3UPAHUTE ChEAMHEHUSI.

3. KpuruuHu 0ejie;KKHM ¥ PenopbKH

Hsamam kputnanu 0ee)XKKu KbM TUCEPTAIMOHHUS TPY/I.

JlMcepTaunoHHUAT TPYA € ISUIOCTEH U 100pe cTpyKTypupaH. EnqHa Bp3MoKkHa Hacoka
3a JIOpa3BUBAHE HA M3CIICABAHUATA € TPOBEXKIAHETO HA JOMBIHUTEIHH (DapMaKOKUHETHYHH U
TOKCHUKOJIOTHYHH aHAJIM3U BBPXY BOJCIIUTE CHEAWHEHHS, C IEJ OIEeHKa Ha JBJITOCPOYHa
6e3omacHoctT M edektuBHOCT. Chmo Taka, OM Owio 1enechoOpa3HO Ja ce MpOoydu
BBH3MOKHOCTTA 33 IIATEHTOBAHE HA HAali-aKTUBHUTE CTPYKTYPH.

4. 3akaoueHue

[IpencTaBeHUSAT OUCEPTAMOHEH TPYI HAMBIHO OTrOBaps Ha H3UCKBAHUATA 3a
MPUCHXKJIaHe Ha oOpa3oBareilHaTa W HaydHa CTENeH ,,JoKTop®. Toil IeMOHCTpHpa BHCOKa
HayyHa CTOWHOCT, 3HAUMMOCT Ha IOCTABEHUTE 3aJa4d U OPUTHHAIHOCT HA MOJIYyYEHUTE
pesynratu. Kannunatst Anekcannpa TeHueBa nposiBSiBa CaMOCTOSITEIHOCT, KOMIIETEHTHOCT U
WHOBATHBHO MUCJICHE IMPH pPEIIaBaHEeTO Ha CIOKHU Hay4yHH 3amauu. [lomyueHuTe pesynratu
MMaT NOTEHLUHUAIHO MPAKTHYECKO MPUJIOKEHUE B 00JacTTa Ha JEKapCTBEHUs U3alH Cpelly
HEBpOJIereHepaTUBHU 3a00IsIBAaHUSI.

Ha ocHoBanue ropeusnokeHoTo AaBaM IOJIOKUTETHA OLEHKA Ha TUCEPTAllMOHHUS
TPy U MpeasiaraM Ha yBaxkaemMoTo HaywHo xypu na mpuchau Ha Anekcanjapa MBaHoBa
TenueBa oOpa3oBaTeHa W HaydHa CTEMEH ,,JOKTOP* B mMpodecuoHaaHO HarpasieHue ,,4.2.
XUMUYECKH HAYKH", JOKTOpCKa nporpama ,,OpraHiuHa XUMHs .

Hara: UiieH Ha KypHTO:
04. 06. 20251 Hou. 1-p Pycu lBanos Pyces
(Iloonuc)
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APPRAISAL

by assoc. prof. Rusi Ivanov Rusev, PhD, Institute of Mineralogy and Crystallography,
Bulgarian Academy of Sciences (IMC-BAS)

member of the Scientific Jury appointed by Order No. 1109/09.05.2025 of the Rector
of the South-West University “Neofit Rilski”, Blagoevgrad

regarding the PhD dissertation submitted for the degree of Doctor in professional field
4.2. Chemical Sciences, doctoral program “Organic Chemistry”

Author: Aleksandra Ivanova Tencheva

Dissertation Title: "Synthesis of Memantine Derivatives with Expected Protective
Activity Against Alzheimer's Disease"

Scientific supervisor: Prof. lvanka Stankova, PhD
1. Summary of the Scientific Contributions and Activities of the Candidate

The documents and materials submitted by Aleksandra Tencheva in support of her
application for the Ph.D. degree fully comply with the requirements of the Bulgarian
Law on the Development of Academic Staff, its implementing regulations, and the
internal rules of the South-West University “Neofit Rilski”. Aleksandra Ivanova
Tencheva has successfully completed all activities outlined in her individual study plan,
including educational, research, and teaching components, accumulating a total of 190
credits. Her dissertation consists of 107 pages of main text, 37 figures, 25 tables, and
120 references. It follows a classical structure: Introduction, Literature Review,
Obijectives and Tasks, Experimental Section, Results and Discussion, Contributions,
Conclusions, and References. Results have been published in two peer-reviewed
articles (Amino Acids, 2020, Q1, SJR and Scientia Pharmaceutica, 2020, Q2, JCR) and
presented at four international conferences. The publications have been cited ten times.
The total score from publications is 45 points (minimum required: 30), thus meeting
the national requirements as per Art 2b of the Academic Staff Development Act.

2. Evaluation of the Scientific and Practical Results and Contributions
2.1. Relevance and Significance of the Dissertation

The dissertation is focused on the development of new molecules with potential
neuroprotective effects against Alzheimer’s disease (AD) — a condition of increasing
social and medical importance. Given the limited efficacy of current therapies and the
pressing need for innovative, multifunctional approaches, the work of Aleksandra
Tencheva is highly relevant. The objectives and tasks are logically formulated, targeting
the synthesis and biological evaluation of novel memantine derivatives through a
combined approach that includes synthetic organic chemistry, biochemistry, and
pharmacology. The selection of memantine as a pharmacophoric core is strategically
justified due to its approved use in moderate to severe dementia and its well-understood
mechanism of action. The focus on combining memantine with other bioactive
fragments—amino acids, peptides, nootropics, and thiazoles—aims at achieving a
multitarget effect, including cholinesterase inhibition, oxidative stress reduction, and
NMDA receptor blockade.



2.2. Literature Review

The literature review is comprehensive, analytical, and well-structured. It presents the
main therapeutic strategies in AD treatment, with special attention to NMDAR
antagonists and cholinesterase inhibitors. The candidate has thoroughly summarized
current research on hybrid molecules combining both pharmacophores. Various
approaches to combination therapy, including their advantages and limitations, are
discussed. Recent advances in chemically modified compounds, such as tacrine-,
galantamine-, and ferulic-based hybrids, are reviewed. Modern pharmacological
strategies are presented, including AChE and BuChE inhibition, NMDAR blockade,
and inhibition of amyloid aggregation. The candidate demonstrates a strong
understanding of the biochemical and pathophysiological basis of AD and the strengths
and limitations of different therapeutic approaches. Numerous structural schemes,
tables, and diagrams reflect excellent knowledge and interpretive skills.

2.3. Methodology

The applied methodology is modern, diverse, and fully aligned with the research
objectives. Multiple synthetic strategies were employed to obtain memantine hybrids
with amino acids, nootropics, thiazoles, and other pharmacophoric fragments. Standard
analytical methods (NMR, IR, UV-Vis, SCXRD, HPLC, MS, etc.) were used for
structural elucidation and purity assessment. Biological activity was evaluated via in
vitro assays (enzyme inhibition, antioxidant, neuroprotective tests) and in vivo models
(behavioral and histochemical assays). The methodology also includes antimicrobial
and antiviral activity assays, assessing efficacy against pathogenic microorganisms and
influenza virus A. Particularly impressive is the integration of chemical synthesis with
complex biological models—covering toxicity, membrane permeability, behavioral
tests in animal models of dementia, and analysis of oxidative stress and inflammatory
markers. The dissertation presents a comprehensive framework for evaluating new drug
candidates, from chemical structure to pharmacological effect, demonstrating the
author’s ability to work in an interdisciplinary environment and apply a rigorous
scientific approach.

2.4. Main Results and Contributions of the Dissertation

The dissertation is logically structured, comprehensive, and supported by experimental
data. The author applies a multidisciplinary approach combining synthetic chemistry,
biological validation, and pharmacological testing. The results are interpreted in depth
with a clear understanding of the structure-activity relationship.

The main scientific results and contributions of the dissertation can be summarized as
follows:

e A total of 14 new memantine hybrids were synthesized, incorporating amino
acids, small peptides, nootropics, and thiazole fragments, using various
synthetic strategies that ensured high yields and good chemical purity. All
compounds were fully characterized using a range of spectroscopic and
physicochemical techniques.



e In vitro evaluation confirmed that several derivatives exhibited AChE and
NMDAR inhibitory activity, with ICso values comparable to those of reference
drugs.

e The antioxidant activity of the compounds was assessed, including their radical
scavenging capacity against DPPH, superoxide, and hydroxyl radicals, as well
as metal-chelating properties.

e In vivo neuroprotective studies were performed, including behavioral tests and
biochemical analysis in a mouse model of dementia, demonstrating
improvements in cognitive function and reduction of oxidative stress.

e Antimicrobial and antiviral activity was evaluated through assays against Gram-
positive and Gram-negative bacteria, yeasts, and influenza viruses. Zones of
inhibition, minimum inhibitory concentrations (MIC), and time-Kkill analyses
were determined, indicating potential applications of the synthesized
compounds.

3. Critical Remarks and Recommendations
| have no critical remarks regarding the dissertation.

The dissertation is comprehensive and well-structured. One potential direction for
further research could include additional pharmacokinetic and toxicological studies of
the lead compounds to assess their long-term safety and efficacy. It would also be
advisable to explore the possibility of patenting the most active structures.

4. Conclusion

The presented dissertation fully meets the requirements for awarding the educational
and scientific degree 'Doctor'. It demonstrates significant scientific merit, relevance of
the objectives, and originality of the results. The candidate, Aleksandra Tencheva,
exhibits independence, competence, and innovative thinking in addressing complex
scientific challenges. The results obtained have potential practical applications in the
field of drug design for neurodegenerative diseases.

Based on the above, | give a positive evaluation of the dissertation and recommend
that the Scientific Jury award Aleksandra Ivanova Tencheva the degree of 'Doctor' in
the professional field 4.2. Chemical Sciences, doctoral program 'Organic Chemistry'.

Date: 04.06.2025 Member of the Jury:
Assoc. Prof. Rusi lvanov Rusev, PhD

(Signature)
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