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llaHHlfl 3a IOKTOpPAaHTa

Anexcanipa MBaHoBa TeHueBa 3aBbpllBAa BHCLIETO CH OOpa3oBaHME B Karejapara ro
Xumus Ha FOrosananen yuusepeutet ,,Heodur Puncku® — braroesrpaz ¢ OTIMYHH aKaaeMU4HH
pe3yNTaTH,  JEMOHCTPUpAlKWM  3a1bA0OYEHM  3HAHMA W M3pa3eH  WHTEpeC  KbM
Hay4HOM3CNleoBaTeNncKara feiiHocT. Olle no Bpeme Ha CIeABAaHETO CH CE OT/IN4aBa C aKTHBHOCT,
AHAJIMTUYHO MUCJIEHE U CMIOCOOHOCT 3a CaMOCTosATeNNHa paboTa.

B xoma Ha cBositTa JOKTOpaHTypa Aunekcanapa TeHuyeBa MposBsiBa BHCOKAa HayyHa
AHT@KMPAHOCT, ~CAaMOAMCUMIUIMHA W npodecuoHanusbM. PaboTu  ueneHacoueHo  u
[OC/IeI0BATENHO MO TEMaTa Ha JMCEPTALMOHHMA CH TPYHA, KaTo mpuiara pasHOOOpasHH
M3CJIE0BATENICKH MOAXOH.

JloktopanT TeHuesa e aBTop Ha JBe nyGnukauuy ¢ BUcok IF 1 ¢ BUCOK KBapTHJI, CbOTBETHO
Q1 u Q2. U B apete nmybankauuu Anexcanapa TeHuea e mbpBy aBTOP. Pesynrature OT Hay4HaTa
paGoTa ca Npe/CTaBeHN Ha UETUPH HayYHH KOH(EpEeHLUH. JlokropaHT TeHueBa B3eMa yyacTue B
eMH HAayYHOM3C/Ie/I0BATEICKH MPOEKT C MPUII0KHA HACOUEHOCT.

KaTto acucTeHT nokTopaHT TeHueBa CbueTaBa YCMEIIHO Hay4yHata CH JEHHOCT C
npernojaBatencka pa6ora, MposiBABaliKM AHFXMPAHOCT U J10OPU KOMYHWKALMOHHH YMEHHs B
00y4€eHHETO Ha CTYNEHTH.

JlaHHH 32 JUCEPTALHOHHHUS TPYA

Matepuanute, peCTaBeH! Ha HAYYHOTO JKypH OTTOBapAT Ha M3UCKBAHHATA 32 3alllUTa Ha
joKTopcka auceprauus, nocouenu B 3PACPB, [IM3PACPB u BITPACIO3Y.

Tuceprauusta e B 06em ot 108 crpaHuly, ChAbpKa 25 Tabauuu, 8 cxemu u 37 Qurypu.
Bubanorpadusra Brmousa 120 nurepaTypHH H3TOUHHKA.



Temarukata Ha uscnenBanusTa Ha AnekcaHiapa TeHueBa M HeiiHMS PBKOBOAMTEN €
Haco4YeHa KbM CHHTE3 Ha OMOJIOTMYHO aKTHBHM BELUECTBA C MOTEHLHAIHO HEPBHOMPOTEKTHBHO
aeiictBue. HayyHata paboTa Ha JOKTOpaHTKaTa BKJIFOYBA CUHTE3 HA MPOM3BOAHM HA MEMAHTHHA,
€IHO OT JIEKApCTBEHMTE CPEACTBA, U3MOJI3BAHW B KIMHWYHATA NMpaKTHKa cpeuly Oosectra Ha
Anuxaiimep, u onpezensiHe Ha 6MOJOrMYHATAa AKTUBHOCT HA HOBOCHHTE3UPAHUTE aHAO3H.

Ot nurepaTypHus nperies, HanpaBeH OT JOKTopaHT TeHueBa, cTaBa sICHO, Y€ 10 MOMEHTA
HE Ca CUHTE3WPaHW MPOM3BOAHM HA MEMAHTHHA C NPUPOJHUA U HEMPUPOAHM AMMHOKHUCEIMHU W
NenTUAM, KaToO TJIMLUMH, BallMH, anaHuH, (-anaHuH, 4-¢payop-dpenunananuH, (eHWHaNaHWH,
TUPO3UH, MIULMI-TIULKH, THA30J U THA30JMJ-THa30J1, KaKTO ¥ C HOOTPOMULIM, KATO KABMHTOH,
nupaueram, MojaUHUI U MUKAMUJIIOH.
ETo 3aiuo cuHTe3a Ha Te3u HOBM aHa03M HAa MEMAaHTHHA M MPOYYBaHE Ha TAXHATa OMOJIOrHYHA
aKTMBHOCT TNpeACTaB/siBa akTyajlHa 3ajada C Orjel YCHIusTa 3a T[OTHCKaHe Ha
HeBpoJereHepaTUBHUTE 3a00sBaHKs B HaYanHaTa UM ¢asa.

B nuceprauusaTa cu JOKTOpaHTKaTa € HampaBuja 3aQbJ0O4YEH auTepaTypeH 0030p Ha
6a3ara Ha 60 HayYHU U3TOUYHHMKA, KOMTO Ca KPUTUYHO aHAJIU3UPAHHU.

B pasgena ,Pesynratu u oOcwxpaHe” ca CUCTeMaTU3UpPaHU MPOBEAECHUTE OT
JOKTOpAHTKaTa U HEMHUS PBHKOBOAMTEN U3CIEABAHUS, KOUTO Ca B CbOTBETCTBUE C MOCTABEHUTE
ueau W 3agauu. [IpeanoxeHu ca HOBM €KCNEPUMEHTAIHU NOAXOM MPU CUHTE3 HA ChEAWHEHHUSA C
NOTEHLIMAJIHA aKTUBHOCT Cpelly HeBpojereHepaTMBHM 3abosisiBaHusi. CTpyKTypara Ha HOBWUTE
CheMHEHWsT € OXapaKTepu3upaHa C PEHTTeHOCTPYKTYPEH aHaiu3 W TEepMUYEH aHaiu3
(DTA/TG/DTG). M3BbplieHu ca NpoyuyBaHUs HA XMMHUYHATa CTAOMIHOCT U aHTUOKCHAHTHATa
aKTMBHOCT Ha HOBUTE cheiuHeHus. M3cnenBaHu ca U GU3MKO-XMMUYHU apaMeTpH, ONpeaensu
CMOCOOHOCTTA HA HOBHUTE CheAMHEHMs Na ObJaT MpujaraHu Kato JIEKapCTBEHHU CPEACTBA, KaToO
pasTBOPUMOCT, MEMOpaHHa NPOMYCKIMBOCT, pa3NpeAe/ieHUe B CpeU C pasiMyHa nojspHoct. B
pe3y/nTaT Ha M3CJEABaHMATA ca MOJy4yeHH HOBM [JaHHM 3@ BIIMSHUETO Ha CTPYKTypaTa Ha
HOBOCHHTE3UpPAHUTE aHAJ03W Ha MEMAHTHHA BbPXY OMOJIOrMYHATa UM aKTHBHOCT.

Cnenpar in vitro uscieBaHus 32 HEBPOTNPOTEKTUBHA AKTUBHOCT, KaKTO U ik Vivo aHaJIU3u
32 TOKCHMKOJIOrHUYeH 1 HeBpodapmakonoruyeH npodun. [IpoyueHa e cbiio U aHTUMUKpOOHaTa u
AHTUBHMPYCHATA aKTUBHOCT HA HOBOCUHTE3UPAHUTE aHAJIO3M.

Pe3leTaTHTe OT H3cjeABaHHUSATA MOKA3BAT, €.

> HoBussT MeMaHTMHOB XxuOpua  TUpo3uHUI-MeMaHTUH  (Tyr-Mem)
nofoOpsiBa namMeToBUTE (YHKUMM B CTENEH, CbM3MEpMMa C MEMaHTHHA, Kato
ChILEBPEMEHHO UMa MO-HUCKA TOKCUYHOCT OT MEMaHTHHA.

> HoBocuHTe3upaHuTe MEMaHTMHOBM  XMOpMAM C  aMHHOKMCEIHHH
NpOSIBSBAT HEBPOMPOTEKTMBHO AEHCTBUE Cpelly HMHAYLMpaHH OT MeAaHu Honu AP
TOKCHUYHOCT, MHAyLMpaHa OT TJIyTamMarT EKCMTOTOKCHYHOCT, OKCHJATHBEH CTpeC W
XUMOKCHA;

> AHajio3UTe Ha MEMaHTHHA, CHHTE3UpaHHU OT JOKTOpaHT TeH4eBa, noka3pat
BHCOKAa CTaOMAHOCT B KKcela M HeyTpajdHa cpela, KOETO TI'M MpaBu MOAXOAALIH
CheIMHEHHs 3a MPUJI0KEHHE KaTO JIEKApCTBEHHU CPEACTBA;

> [ToBeueTo CheAMHEHHs MPOSBABAT HUCKA aHTMOKCHIAHTHA aKTUBHOCT, C
u3KIoYeHue Ha ananosute rauuuia-rauuui-memantud (Gly-Gly-MEM),  4-¢uayop-
denunananun-memantut (H-(4-F)- Phe-Mem) u peHnnanannn-memMaHT1H (Phe-Mem).



IIpuHOCH HA JHCEPTANHOHHHS TPYA

OCHOBHUTE NPpUHOCH Ha AUCEPTALMOHHHA TpyZA Morar Ja ce 00001IAT KaKTO Cclie/iBa:

> CuHTe3upaHu ca 8 HOBM aHajiora Ha MEMaHTHHAa € HEMPUPOAHH M
MPUPOJHN AMUHOKUCENNWHH, 4 HOBM aHaiora Ha MEMaHTHH C HOOTPOMULHM H 2 HOBHU
QHAJIOra Ha MEMAHTHH C THMA3010BM NPOU3BOHH, 0010 16 HOBK aHAIOra Ha MEMaHTHH;

> CHUHTE3MpaHo € TMPOM3BOJHO HAa MEMaHTHHA - H-(4-F)-Phe-Mem, c¢
M3pa3eHoO HEBPONPOTEKTHBHO AEHCTBHUE iN Vitro v C NpOsSBEH MHXUOUTOPEH edeKT cpely
KNMHHAYHO 3HAYMMM, YCJOBHO TMATOr€HHW MUKPOOPraHW3MH, CbU3MEpPHUM C TO3M Ha
AHTUOMOTULIMTE TETPALMKIMH U HUCTATHH.

3akjoueHue

Bb3 0CHOBA HA TOPENOCOYEHHTE JaHHK ¥ Ha 0a3a NMYHMTE MU HAOMONCHHA CUUTaM, e
MpeACTAaBeHMAT AMCEPTALMOHEH TPYA HAMbjIHO OTroBaps Ha MW3WCKBaHWATA Ha 3PACPB,
[III3PACPB u BITPACIO3Y. JlokropanT AnekcaHipa TeHueBa JEMOHCTpHpA 3a1b100YEHH
3HaHWs, YMEHHs 3a MPOBEXKIAHE HA CAMOCTOSTENIHM HayYHM W3C/IE/BaHNA U 3HAUWUM MPUHOC B
obyiacTTa Ha OpraHM4HaTa XuMHus.

Ha 6a3ata Ha M3J0KEHOTO, JaBaM IMOJIOKHTEIHA OLlEHKAa Ha JMCEpPTALMOHHMA TPYL W
npeajaramM Ha yBaKaeMOTO HayyHO XypW 1a MPHCHIH o0pa3oBaTe/lHATa H HAy4HA CTeneH
wJloxTop* Ha AnexcaHapa Meanosa Tenuepa B npodecuonanto Hanpasienue 4.2. XUMUYECKH
HayKH, HayuHa crieuanHocT OpraHniHa XUMus.

PernamenT (EC) 2016/679 Ha EBponenckns
naprnameHT n Ha CbBeTa oT 27 .04.2016 .
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OPINION
by Assoc. Prof. Dr. Petranka Petrova Petrova
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regarding the

PhD dissertation for awarding the scientific degree "DOCTOR"
in the field of higher education: 4. Natural Sciences, Mathematics and Informatics,
Professional field: 4.2. Chemical Sciences,
Scientific specialty: Organic Chemistry

to Aleksandra Ivanova Tencheva,
PhD student at the Department of Chemistry,
South-West University "Neofit Rilski", Blagoevgrad

on the thesis:
"Synthesis of Memantine Derivatives with Expected Protective Action Against Alzheimer’s
Disease"
Academic supervisor: Prof. Dr. Ivanka Stankova

Information about the PhD student

Aleksandra Ivanova Tencheva completed her higher education at the Department of
Chemistry of the South-West University "Neofit Rilski" — Blagoevgrad with excellent academic
results, demonstrating profound knowledge and a strong interest in research activities. During her
studies, she stood out for her initiative, analytical thinking, and ability to work independently.

Throughout her doctoral studies, Aleksandra Tencheva has shown high scientific
engagement, self-discipline, and professionalism. She has worked purposefully and consistently
on the topic of her dissertation, continuously expanding her knowledge and applying diverse
research approaches.

PhD student Tencheva is the first author of two publications in high-impact factor journals,
ranked in high quartiles Q1 and Q2, respectively. The results of her scientific work have also been
presented at four scientific conferences. She participates in one research project with an applied
focus.

As a teaching assistant, PhD student Tencheva successfully combines her research with
teaching duties, demonstrating commitment, diligence, and strong communication skills in
working with students.

Information about the dissertation

The materials submitted to the scientific jury meet the requirements for the defense of a
PhD dissertation as stated in the Law for the Development of Academic Staff in the Republic of
Bulgaria, its implementing regulations, and the internal rules of the South-West University.



The dissertation consists of 108 pages and includes 25 tables, 8 schemes, and 37 figures.
The bibliography contains 120 references.

The research topic undertaken by Aleksandra Tencheva and her advisor focuses on the
synthesis of biologically active compounds with potential neuroprotective effects. The scientific
work of the PhD student includes the synthesis of memantine derivatives—memantine being one
of the medications used in clinical practice for the treatment of Alzheimer’s disease—and the
evaluation of the biological activity of the newly synthesized analogues.

From the literature review conducted by the PhD student, it becomes clear that until now,
memantine derivatives with natural and non-natural amino acids and peptides such as glycine,
valine, alanine, B-alanine, 4-fluorophenylalanine, phenylalanine, tyrosine, glycyl-glycine,
thiazole, and thiazolyl-thiazole, as well as nootropics like cavinton, piracetam, modafinil, and
picamilon, have not been synthesized. Therefore, the synthesis of these new analogues of
memantine and the study of their biological activity represent a current and important task in the
context of efforts to suppress neurodegenerative diseases in their early stages.

In her dissertation, the PhD student has conducted a thorough literature review based on 60
scientific sources, which have been critically analyzed.

The “Results and Discussion” section systematize the conducted by the PhD student and
her advisor studies which align with the stated goals and objectives. New experimental approaches
have been proposed for the synthesis of compounds with potential activity against
neurodegenerative diseases. The structures of the new compounds have been characterized using
X-ray structural analysis and thermal analysis (DTA/TG/DTG). Studies on the chemical stability
and antioxidant activity of the new compounds have been carried out. Physico-chemical
parameters important for drug applicability—such as solubility, membrane permeability, and
distribution in media with different polarities—have also been investigated. As a result of the
studies, new data were obtained on the influence of the structure of the newly synthesized
memantine analogues on their biological activity.

The dissertation further includes in vitro studies for neuroprotective activity and in vivo
analyses for toxicological and neuropharmacological profiling. Antimicrobial and antiviral
activities of the newly synthesized analogues have also been studied.

Research findings

. The new memantine hybrid tyrosinyl-memantine (Tyr-Mem) improves
memory functions to a degree comparable with memantine, while showing lower toxicity.

. The newly synthesized memantine hybrids with amino acids exhibit
neuroprotective effects against copper-induced AP toxicity, glutamate-induced
excitotoxicity, oxidative stress, and hypoxia.

. The memantine analogues synthesized by PhD student Tencheva show high
stability in acidic and neutral environments, making them suitable as potential drug
candidates.

. Most compounds exhibit low antioxidant activity, except for the analogues

glycyl-glycyl-memantine (Gly-Gly-Mem), 4-fluorophenylalanine-memantine (H-(4-F)-
Phe-Mem), and phenylalanine-memantine (Phe-Mem).



Contributions of the dissertation
The main contributions of the dissertation can be summarized as follows:

. Eight new analogues of memantine with natural and non-natural amino
acids, four new analogues with nootropics, and two new analogues with thiazole
derivatives have been synthesized—a total of 16 new memantine analogues.

o A memantine derivative, H-(4-F)-Phe-Mem, has been synthesized,
exhibiting marked in vitro neuroprotective activity and inhibitory effects against clinically
significant opportunistic pathogens, comparable to the antibiotics tetracycline and nystatin.

Conclusion

Based on the aforementioned data and my personal observations, I believe that the
presented dissertation fully meets the requirements of the Law for the Development of Academic
Staff in the Republic of Bulgaria, its regulations, and the internal rules of the South-West
University. PhD student Aleksandra Tencheva demonstrates deep knowledge, the ability to
conduct independent scientific research, and a significant contribution to the field of organic
chemistry.

On this basis, I give a positive assessment of the dissertation and recommend that the
esteemed scientific jury award the educational and scientific degree ""Doctor" to Aleksandra
Ivanova Tencheva in professional field 4.2. Chemical Sciences, scientific specialty Organic
Chemistry.

PernamenT (EC) 2016/679 Ha EBponerickusi napnameHT
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