CTAHOBHIIIE

ot fou. A-p Mopzan Ceetoc/iasos XaHPKUUCKH
VIHCTHTYT 10 MoneKynisipHa 6uonorus “axaf, Pymen Llanes” (MMB-BAH),
Ha IUCepTal{IOHEH Tpy/| 3a MPHChXK/aHe Ha 06pa3oBaTe/Ha U HayyHa CTereH “moxkrop”
ro: ob/1act Bucule Ha obpasosanue 4. ITpupogHu HayKH, MaTeMaThKa U MUH(pOpMaTHKa,
NpOQecHOHaNHO Harpas/eHHe 4.2. XUMUYeCKH HayKH

Astop: AnekcaHzpa ViBaHoBa TeHueBa
Tema: “CuHTe3s Ha MPOU3BOJHM Ha MEMAHTHHA C OYaKBAaHO NPOTeKTUBHO JleliCTBUe cpely GomecTTa
Ha Anxaiimep”
Hayuen pvkoBoguTen: npod. a-p. MBanka Crankosa
1. OG0 npejcTaBsiHe Ha MaTepHa/IUTe MO npoueaypara

Cne 3aroBes Ne 1109 Ha pekTopa Ha FOrosananen ynusepcurer “ Heoput Puscku” cbm
OIpPE/E/IEH 32 WIEH Ha HAy4YHOTO )XyDM BbB BPb3Ka ChC 3alUTAa Ha AMCepTaL[HOHeH TpyA 3a
npujobuBaHe Ha HayyHa U 06pa30BaTe/Ha CTereH “HAOKTOpP” 110 MpodecroHaNHO HaripaBjieHue 4.2,
XuMHYeCcKH Hayku. Temata Ha gucepTanuoHHHS TPyA e “CuHTe3 Ha NPOM3BOJHU Ha MEMaHTHUHA C
OYaKBaHO MPOTEKTUBHO [eHCTBUe cpelly 6Gosecrra Ha AnuxaiiMep” Ha AsekcaHzpa MBaHosa
Tenuesa, JOKTOpaHT B pe/oBHa dopma Ha obyueHue c Hayuen prKOBOAUTEN Mpod. A-p. VBaHKa
CraHkoga.
IIpencraBeHusT oOT Anekcangpa TeHueBa KOMIIJIEKT MaTepuasu Ha eJIeKTPDOHeH HOCHTe] e B
CBOTBETCTBME C W3HUCKBAHMATAa Ha 3aKOHAa 3a pasBUTHe Ha aKa/JleMH4HHsl CbCTaB B peny6/iuka
Bbirapus u nmpaBuiHuKa 3a passuTHe Ha dKaJiMUYHHs ChCTaB Ha lOrosamaneH yHuBepcurer “
Heodut Puncku” u Bk/rouBa Bcuuxy M3UCKBALLH Ce 3a MpoLje/lypaTa JOKYMeHTH.
2. Kparku 6uorpaduunu gannu 3a AOKTOpaHTa

Anekcangpa WBaHoBa TeHueBa nonyuasa OKC “6GakanaBep” mpes 2016 . u OKC
“marucTep” mpes 2017 r. nonyuenn or FOrosanmazen yuuBepcurer “ Heodur Puncku”. Crnep
I10/lyuaBaHeTO Ha Te3M CTeINEeHM T 3arouyBa pabora B kareapa “Xumus” KbZleTo mpe3 2018 1. e
3a4MC/IeHa KaTo peZloBeH [JOKTOPAHT B ChIljaTa Kare/Zpa roJ peKoBOJCTBOTO Ha npod. a-p. Meanka
Crankosa. [Tpe3 2023 . e u3bpaHa 3a acHCTeHT B CbIaTa KaTeapa, KbJeTo paboTH U 10 Hec.
3. XapakTepucruka Ha AHMCePTaLHOHHHUSA TPYJ
3.1. AKTyasiHOCT Ha AHCepTalMOHHATA TeMa, 11e/1eCh00pa3HOCT Ha MOCTaBeHHTe 3aja4yH

Bonecrra Ha IMapkuncon (PD) u Bonecrra Ha Anuxaiivep (AD) ca HeBpO/lereHepaTHBHU
3abonsBaHMsATa NPUYUHSBALY HETeYUMU U MHBATHAU3HUDAIM ChCTOSHUS BOJEIH [0 CMBPT Ha
HEPBHUTE KI/IETKH, [|leMeHLHs], 1e30praH13aLus 1 3aryba Ha paBHOBecHeTo. Opobpenure mMetoau 3a
JleyeHue Ha bosecrra Ha AJxaiiMep BKIIIOUBAT TpearMHO /IEKapCTBa KOUTO Ca XO/MHECTepasHu
uHxuburopu. EfHO oT /IEKAapCTBaTa, KOGTO Ce M3I0/13BaT 3a JIeyeHHe Ha BoJecTTa Ha Anuxaiimep e
MEMaHTHHBT. ToBa cheanHeHHe MHXMOHpa N-mertun-D-acnapratuute PeLlenTopuTe, yyacTBamy B
fponeca Ha mpejaBaHe Ha HHbOpMaLs MeX1y HEeBDOHMTe, npeanasBaiku I oT
CBPBXAKTUBHPAHE KaTO 3ariasBa IIyTaMaTepruuyHOTO CHHaNTHYHaTa UM (YHKLUA. 3a ChKaleHue
obaye MeMaHTHMHBT MMa camo KpaTKoTpaeH BBpxXy Bosecrra Ha Anuxaiivep . ToBa e npuuuHara
TIpe3 NoC/IeAHNTe TOAWHU Ce paspaboTBar T. Hap. ,,MHOroLle/leBUTe JIMTAHAU® OT KOMTO Ce OYakBa
Aa Objar ekapcTa cpeuyy Gosecrra Ha AnuxaiiMep. TakuBa CheJHHEHHS BK/IIOUBAT B esHa
MOJIEKy/ia ()parMeHT C HeBPOIpPOTEKTMBHO JeHCTBHE KaTo N-merun-D-acnaprar peLleNnTopHuTe
MHXUOUTODH W MoneKynmu c MHXMOHUTODHA aKTMBHOCT, M0 OTHOLIEHHE Ha XOJTMHeCTepasuTe.
Kombun1paHeTo Ha MeMmaHTHH u dLETH/IXO/IMHeCTepaseH MHXUOUTOP BOAM [0 M0/TyuaBaHeTO Ha



mHoronenesute uranau( Multi-Target-Directed-Ligands) o Kouto ce ouakBa Ja 6bJar eKkapcTsa
cpeiy 6osectra Ha Anxaiivep. ETo 3aiiio LjeiTa Ha AMCePTaLMOHHUSA TPY/, € AM3aiH K CUHTe3 Ha
MPOM3BOJAHM Ha MEMaHTHHA C aMHHOKHMCe/IMHHM, MeNnTUAY U HOOTPOMMIM. 10 KOHKPeTHO Lie/Ta e
HacouyeHa KbM M3c/eaBaHe Ha Te3u Multi-Target-Directed-Ligands Ha 6a3aTa Ha MeMaHTHMHa 3a
OUONMOrMUHM aKTHBHOCTU — cpemly Bomectra Ha Augxeiimep, cpeily bosectra Ha IlapKuHCOH,
KaKTO U 3a aHTUMUKpOOUaiHa, aKTHOKCUJAHTHA U ITPOTUBOBUPYCHA aKTUBHOCT.
[TpeaBu/ Ha TOPeU3/I0KEeHOTO, CUMTAM Ye OrpeZe/eHara Lieal U 3a[a4uTe Ha JucepTalusTa ca iCHO
bopMyMpaHy U HayuHO U3Lbp)KaHU. 3a U3MTbJIHEHUe Ha LieaTa ca (opMy/IMpaHH rnet 3ajaud. Te ca
JedUHUPAHH peajlMCTUYHO, TOCTM)XKMMHM Ca Tpd H3M0Ji3BaHe Ha IpejjiaraHuTe MeTOAU M
CbOTBETCTBAT Ha MOCTaBeHara LieJl.
3.2. [To3HaBaHe Ha npobiema

JIutepaTypHUAT 0630p pasriexxja MogpoOHO TepareBTHYHO M3IO0JI3BaHM MperapaTH 3a
neyeHue Ha 6oectra Ha Asxatimep. Te3u rpenapaTy ca pa3/Je/ieHH Ha IeT TPyIH: JeKapCTBa
MOJIyYeHH upe3 XUMHUYHU MOJU(MHKALMM Ha JIeKapCTBeHMs TIperapaT JOHere3u/, TaKuBa
nonyyeHd Ha Oasara Ha N-metun-D-acnaprathure perjentopHd (NMDA) aHTaroHMCTH,
JeKapcTBa TosyuyeHM Ha 0Oasara Ha cbeauHHeTo Memit- 48, jleKapcTBa MMOJyuyeHH 4pe3
XUOpHM Ha aJj|aAMaHTaHOBM NPOM3BOJAHU C WHXHOMPOPH Ha XOJMHECTepa3ara U JIeKapCTBeHH
NperiapaTy MOJyYeHH Ype3 XMMUYHM MOJU(HKALIMM Ha THA30JI0BHM aHAJIO3H eHCTBAlly KaTo
XO/lMHeCTepasHU HMHXMOWTOpH. ChIIO Taka ca OOACHEHM MexaHM3MHTe Ha JAeiCTBHe U
e()eKTHBHOCTTA Ha Te3H MpernapaTy MpH JiedeHreTo Ha 6onectTa Ha Amgxaiimep. HaunHbT Ha
odopmsiHe Ha JMTepaTypHus 0630p M aHAIMTMYHOTO TMpeJCTaBSHe Ha WH(OPMALMSTA,
ToKa3BaT ue AsiekcaHapa TeHuesa Mo3HaBa OT/IMYHO CHBPEMEHHOTO ChCTOSHHE HA W3C/IeNBaHKS
HayyeH rpobsiem.
3.3 .MeToau Ha U3C/IeJBAaHETO

3a M3Mb/IHEHHE Ha MI0CTAaBeHMTe 33/1auM e NoA6paHa KOMOGMHALMS OT ChbBPEMEHHH METOAM 3a
CHHTe3, KaKTO W aHA/MTHYHH W MUKPOOHOTWUHM MeToju. 3a aHa/lM3 HAa HOBOCHHTe3MPaHMTeE
Che[MHEHHA Ca Mpunokenn FMP, enekTpocrpeli MacCreKTPOMETPHsi W PEHTTeHOCTPYKTYpeH
aHa/M3. 3a onpe/je/isiHe Ha 6MO/IOrMYHAaTa aKTHBHOCT Ha CHHTE3HPAHHUTE BelLleCTBa Ca U3IM0/I3BaHU
UV-VIS crniektpodoTomeTpuueH Meton, 1,1-pudennn- 2-MUKPUIXUAPA3UIOB paJyKal (DPPH)
TECT, ~ METO[ 3a Omnpeje/iiHe HA HEeBDONPOTEKTHBHMA eQeKT upe3  MHAyLupaHa Ap-
HEBPOTOKCHYHOCT, METOA 3a oOmpe/e/isiHe HAa HEBPONPOTEKTHBHHS e(eKT upe3s  XHIIOKCHs-
MHAyLMpaHa TOKCMYHOCT, METOJ 3a OMNpeJelsiHe Ha MPOTHBOBB3MANMTEHH edeKTH Ha
MEMaHTHHOBHTE NMPOH3BOAHM upe3 LPS-uHAyLMpaHo Bb3NaseHWe B MUKPOIIMATHU KJETKH U Ap.
3a ycraHOBsiBaHE Ha AHTMMHKDOOHA/HA aKTMBHOCT Ha HM3C/IE/BAHUTE BelllecTBa Ca M3I0/I3BaHU
METO/ 32 M3MepBaHe Ha 30HaTa Ha MHXHOMpaHe Ha pacTexa Ha IpaM-TIONOXKUTENHU GakTepuu U
'pam-orpunare/iiy Gakrepu, a 3a HHXUOUpaHe Ha pacTexa NpH APOXKJH € M3IM0/I3BaH MeToza Ha
Audysust Ha arap. CBINO Taka ca M3MOM3BAHM METOAU 3a orpefie/ifHe Ha MHHUMaJHA
MHXUOMTOPHA/0aKTePUIIM/AHA KOHL|eHTpaLUst (MIC/MBC) u Time-Kill Tect 3a oueHka Ha
bakTepuoCcTaTHUHO/OAaKTEPHULUAHOTO  JeiicTBHe. M3MON3BaHUTE B JucepTaLaTa MeTOAU
CbOTBETCTBAT Ha 3aJauyuTe, rapanmpaffim TAXHOTO HU3IIb/IHEHUE.

3.4 OueHka Ha JuCepTaLHOHHHA TPY/

MucepraunoHHUAT TpyA Ha TeHueBa e HamwcaH Ha 107 cTpaHMLM, ChABPXKA ChABPXKa 25
Tabmuy, 8 cxemu u 37 ¢urypu u 120 LuTHpaHU JIUTepaTypHU W3TOUHHKa. CTPyKTypupaH e
CbIVIACHO OOLIONpPHETHTe M3UCKBAHMS 3a TO3H BUJ TPyZOBe U ChbAbpXKa pasjenure: Bruegenue (1
ctp.); JlutepatypeH 0630p (25 crp.); Llen u 3amaum (1 crp.); EkcriepumMenTanHa wact (13 ctp.)



Pesynratu u O6Gcwxpane (41 crp.) Mseomu (lcrp.) u Ilpusocu (1 ctp.) u Jlureparypa. KbM
JWcepTaLMATa Ca MPUIOKEH! CIIMCBK Ha HayuHWTe My6/iuKaly | yyacTHe B Hay4HH dopymu Ha
JIOKTOpaHTa.

ApropedepaTbT e HamMcaH Ha 56 CTpaHMLM M BSPDHO OTpasfBa ChABPXKAHWETO Ha
JMicepTalisATa U IPUHOCUTE Ha MPOBe/IeHnTe U3C/leiBaHus. LlenTa Ha jucepranusra e ybeuTesnHo
apryMeHTHpaHa B ChOTBETCTBHE C HalpaBeHUs JIiTepaTypeH 0630p. 3a MOCTUraHeTo Ha Ta3H Lie/l a
dopMyMpaHi TIeT 3aja4yd, KOMTO CBbOTBeTCTBaT Ha LesnTa. [lo BCAKa MOCTaBeHa 3ajaia e
M3BbpIlEHa eKCIiepUMeHTanHa pabora, pesy/nTaTuTe OT KOSITO Ca MPe/CTaBeHU ACHO, MHOIO nobpe
ca WIIOCTPUPAHH U 0OCHJeHU B CBeT/IMHATa Ha M3BECTHOTO MO ChOTBETHUTE BBIIPOCH B HayyHaTa
nuTepaTypa. B Kpasi Ha ucepTalusTa ca U3Be/leHH JleBeT M3Bo/a U ca (JopMy/IMpaHu TPU MPUHOCA
C HayueH W METOJUYeH XapakKTep, KOMTO BAPHO M TOYHO OTpAa3siBaT OCHOBHWTE pe3y/lTaTd OT
MPOBe/IeHUTe eKCrIepUMEeHTA/IHU W3C/IeIBaHus.

[To-3HauMMM Hay4HH pe3y/ITaTd W TPUHOCH OT U3C/IejBaHUATa B AucepTalsaTa O1Mxa MOIIM Ja ce
06001LAT KaKTO C/1ejBa:

CHHTe3MpaHHi ca 0CeM HOBH aHA/I034 Ha MEMaHTHH — C HerpupozHuTe Kucenuuy H-Phe(4-F)-OH,
H- -L- Ala-OH u ¢ npupoaxute amuHokuceninu H-Gly- OH, H-Val-OH, H-Phe-OH, H-Ala-OH,
H-Tyr-OH, 4 HOBM aHa/I03¥ Ha MEMaHTHH C HOOTPOIMIM: KaBHHTOH, MHpaLeTaM, MojadHHUI U
MMUKaMUJIOH, U 2 HOBU aHasiora Ha MeMaHTHH C THa30J/I0BU IIPOU3BOJHHU.

HaripaBeH e peHTreHOCTPYKTYpeH aHamu3 Ha 3-Ala-Mem u (4-F)Phe-Mem. [TosnyuenuTe pesyaratu
TOKa3BaT, ye MOHOKpHCTanu Ha [-Ala-Mem KpucTanusupa M0 LEHTPOCHUMEeTpUYeH HayMH, a
cbeauHeHeTo (4-F)Phe-Mem no HelleHTpOCUMeTpUUEH HauuH.

M3csefBaHa e in vitro aHTHOKCHAHTHAaTa akKTMBHOCT Ha Cepusi OT XMOpUAW Ha MeMaHTHHAa C
pa3/IMUH¥ aMUHOKHCE/IMHH U € HaMepeHO e, ye aKTUBHOCTTa Ha CheJUHEeHHUsITa € He3HauuTe/Ha C
uskmouenve Ha Gly-Gly-MEM, (4-F)Phe-Mem u Phe- Mem. OmpezesieHa e MpOTHBOBUpYCHaTa
aKTUBHOCT cpeily rpunHu Bupycu A/Fort Monmouth/1/1947 (H1N1), KakTo ¥ Cpelly I1aMoBe
A/Wuhan/359/1995 (H3N2) u A/Jinnan/15/2009 (H1N1) in vitro u e nokasado, ye H-Val-Mem
NI0Ka3Ba akKTUBHOCT CpelLlly YyBCTBUTE/IHHSA KbM ocenTaMuBup 1jaM A /FortMonmouth /1/1947.
V3creziBaHo e [elCTBHETO Ha MeMaHTUHOBUs XuOpuz (Tyr-Mem) cpewty Bosectra Ha ITapKMHCOH.
YcTaHOBEHO e, 4e TO3W MeMaHTHHOB xubpuj — Tyr-Mem, rnogoGpsiBa mameToBuTe GYHKIMH Ha
M3C/IeIBAHUTE KUBOTHHM, KaTo e()eKThT e ChU3MEpPUM C TO3H Ha MeMaHTHHA, HO C MHOTO I10-MaJKa
TOKCHYHOCT. OT Jpyra cTpaHa edekTa Ha ToBa CbeJUHEHHE BbDXy MaMeTTa Ha H3C/IeBaHHTe
MHIIKK € ChbU3MEepPUM C Te3d Ha BellecTBaTa KaBUHTOH W THUPO3WH, NMPU 3HAUMTE/HO HaMajleHa
OCTpa TOKCHYHOCT. IIpoBeJjeHr ca 6MOIOTMUHKM U XUCTOJIOTMYHM M3C/IeBaHUS Ha MeMaHTHHOBHS
xubpug (Tyr-Mem), KOUTO MOKa3BarT, 4ye TOH MMa MOJIOKUTeNeH eeKT CaMo BbPXY HapyIlleHaTa OT
CKOINO/IaMHHA KPaTKOCPOYHa IaMeT, KaTo eeKTbT My e ChbU3MEPHUM C TO3M Ha ChefuHeHueTo H-
Tyr-OH.

In vitro e U3c/eBaHO HEBPOIPOTEKTUBHOTO JleHCTBHE HAa HOBOCUHTE3UDPAHHUTE CheJUHEHHs Cpelly
Bonecrra Ha AsxaiMep M e 10Ka3aHO, Ye aMHHOKHUCE/THHHUTe MEMaHTUHOBH XMOPHM T0Ka3BaT
HEeBPONPOTEKTUBHU e(eKTH Cpellly MHAYLMPaHH OT MeJHH HOHH A TOKCHYHOCT, HHAYLMpaHa OT
I/lyTaMaTr eKCUTOTOKCUYHOCT, OKCHIATUBEH CTPeC U XUITOKCHS.

VI3creqBaHa e aHTUMUKpOOHMasHaTa akTMBHOCT Ha HOBOCHHTE3MPaHHWTe aHa/o3u cpelly — I'pam-
nonoxurenHy Gakrepuu: Staphylococcus aureus NBIMCC (6538), Bacillus megaterium, I'pam-
orpuiarenHy 6akrepun: Escherichia coli (NBIMCC 3397), Salmonella enterica (NBIMCC 869) u
apoxau: Rhodotorula sp. (BF 16-25), Candida lusitaniae (BF 74-4). Pesyarature nokassart, ye H-
(4-F)Phe-Mem pelicTBa e(eKTUBHO CpelLlly BCHUKH M3C/IeJBaHU LjaMoBe. MHXUOUTOPHUAT edeKT e
CbU3MepUM C TO3U Ha aHTUOMOTULIUTE TeTPALMK/IMH U HUCTATHH.



ITo Temara Ha fuceprausaTa Anekcanzipa TeHueBa e Ipe/CcTaBH/Ia Be HayuyHU My0/1uKaum
B CMMCaHus, MHJEKCHpaHU B Gasa naHHM Ha Web of Science, ¢ kaptum Q1 u Q2. O6uusT Gpoit
TOUKH OT rokasaren I' e 45 (npu usucksaimy ce 30 T.), ChIVIACHO MUHMMA/IHUTE HaljHOHA/HU
usncksanud 3a OHC ,,nokrop“. B nsete ny6mukanuu Anekcanapa TeHuega e IIbPBH aBTOP, KOETO
[10Ka3Ba BOJEILOTO W y4yaCTHe W MPHUHOC B HM3BBPLIEHWTe M3C/IeBAaHUS U TAXHOTO O(OpPMSHE.
JIOKTOpaHTBT e TpeACTaBH/I CBOMTE DEe3y/ITaTH C yyacTHe 3 HALMOHATHM U 1 MeXyHapo/JeH
HayuyHH HOpyMH.
3aK/IueHue:

[lucepraliOHHUAT TPy Ha AjtekcaHpa TeHueBa NpeJCTaBst pe3yaTaT, KOUTO JOTIPHHACST
3a pa3paboTBaHeTO Ha HOBH MpernapaTy 3a JieyeHHe Ha OOecTTa Ha [TapkuHCOH U Ha 6Gosectra Ha
AJXaiiMep Ha OCHOBaTa Ha HOBU aHA/MO3d Ha MeMaHTHH. B U3C/IeIBAHETO Ca TPHUJIOXKEHU
MOAXOAAIM  METOAM 3a CHMHTEe3 M OXapaKTepu3HpaHe Ha OWOJIOTMYHO AKTHBHUTE CbeJUHEeHMUs.
[IOKTODaHTBT € OB/Majsl/I LUMPOK CHEeKTBP OT EKCTIePUMEHTA/IHH METOAUW M [JeMOHCTpHMpa
CNOCOBHOCTTa CH Jla NPeACTaBs HayYHHTE CH U3C/IeIBaHUA Npe/l akaJleMUyHara O6IIHOCT, KOeTo ro
YTBbPK/iaBa KaTo BUCOKO KBaMU(ULMPaH MIaj yueH. [JucepTaljHOHHUST TPYZ OTroBaps Ha BCHUKH
M3UCKBaHHA Ha 3aKOHAa 3a pa3BUTHE HAa aKaJeMHUYHMS CbCTaB B Periybmika Bbirapus U Ha
TMPABU/THULMTE 33 HETOBOTO IPUJIOKEHHE, B T.Y. Ha BBLTPELIHUS NpaBU/IHUK Ha Ha HOrosamazen
yHusepcureT “ Heodut Puncku”. Bcuuko ToBa Mu AdaBa OCHOBaHMe Ja JaM I0JIOXKUTe/THA OL[eHKa
Hd TIpOBEAGHOTO M3C/e/BaHe, YHUUTO De3yaTaTd Ca MOAPOBGHO NIpe/ICTaBeHH B AMCEPTALMOHHUS
TpyA. YOeleHO MpernopbyBaM Ha yBa)KaeMoToO HAY4HO )XXypu [ja NMpUChAU Ha obpa3oBarenHarta u
Hay4Ha cTereH ,Jloktop® Ha Asekcangpa ViBanoBa TeHueBa B 06/1acT Ha BHclIe obpa3oBaHue 4.

[TpupogHn Hayku, MaTemaTHka M HH(OpPMATHKa, Npod)eCHOHA/IHO Hampae/eHne:4.2. XUMUuecku
HayKu

PernameHT (EC) 2016/679 Ha EBponeickus
napnameHT n Ha CbBeTa ot 27 .04.2016 1.

27.05.2025 . [Toarmuc:

/Hopdan Ceemocnasos Xanoocutickw/



OPINION
By Assoc. prof. Yordan Handzhiyski
of PhD thesis of Aleksandra Ivanova Tencheva for the award of the educational and
scientific degree "Doctor" (PhD) in the field of Higher education 4. Natural Sciences,
Mathematics and Informatics, professional area 4.2 Chemical Sciences (Organic
Chemistry)

Author: Aleksandra Ivanova Tencheva

Title: ‘Synthesis of memantine derivatives with expected protective effects against Alzheimer's
disease’

Scientific supervisor: Prof. Ivanka Stankova
1. General presentation of the materials under the procedure

By order No. 1109 of the rector of the Southwestern University "Neofit Rilski" I have been
appointed as a member of the scientific jury in connection with the defense of a dissertation for the
acquisition of the scientific and educational degree "doctor" in professional field 4.2. Chemical Sciences.
The dissertation titled “Synthesis of memantine derivatives with expected protective effect against
Alzheimer's disease” by Alexandra Ivanova Tencheva, a full-time doctoral student with scientific
supervisor Prof. Dr. Ivanka Stankova.

The set of materials submitted by Aleksandra Tencheva on an electronic media complies with the
requirements of the Academic Staff Development Act of the Republic of Bulgaria (ASDA) and the
Regulations for the Development of the Academic Staff the Southwestern University "Neofit Rilski". It
includes all documents required for the procedure.

2. Brief Biographical Data for the Doctoral Candidate

Alexandra Ivanova Tencheva received her Bachelor's degree in 2016 and her Master's degree in
2017 from the Southwestern University "Neofit Rilski". After receiving these degrees, she began
working in the Department of Chemistry, where in 2018 she was enrolled as a full-time doctoral student
in the same department under the supervision of Prof. Dr. Ivanka Stankova. In 2023, she was elected as
an assistant in the same department, where she still works today.

3. Characteristics of the dissertation work
3.1.Relevance of the Dissertation Topic and Feasibility of the Set Tasks

Parkinson's disease (PD) and Alzheimer's disease (AD) are neurodegenerative diseases that cause
incurable and debilitating conditions leading to nerve cell death, dementia, disorganization, and loss of
balance. Approved treatments for Alzheimer's disease include primarily drugs called cholinesterase
inhibitors. One of the drugs used to treat Alzheimer's disease is memantine. This compound inhibits N-
methyl-D-aspartate receptors, which are involved in the process of transmitting information between
neurons, preventing them from over-activation while preserving their glutamatergic synaptic function.
Unfortunately, however, memantine has only a short-term effect on Alzheimer's disease. That is reason
in recent years, so-called "multi-target ligands" have been developed, which are expected to be drugs
against Alzheimer's disease. Such compounds include in one molecule a fragment with neuroprotective
activity such as N-methyl-D-aspartate receptor inhibitors and molecules with inhibitory activity against
cholinesterases. The combination of memantine and an acetylcholinesterase inhibitor leads to the
preparation of Multi-Target-Directed-Ligands which are expected to be drugs against Alzheimer's
disease. Therefore, the aim of the dissertation is the design and synthesis of memantine derivatives with
amino acids, peptides and nootropics. Specifically, the aim is to study these Multi-Target-Directed-
Ligands based on memantine for biological activities - against Alzheimer's Disease, against Parkinson's
Disease, as well as for antimicrobial, antioxidant and antiviral activity. In view of the above, I believe
that the defined goal and tasks of the dissertation are clearly formulated and scientifically sound. To



achieve the goal, five tasks have been formulated. They are realistically defined, achievable using the
proposed methods and correspond to the set goal.

3.2. Knowing the problem

The literature review examines in detail therapeutically used drugs for the treatment of Alzheimer's
disease. These drugs are divided into five groups: drugs obtained by chemical modifications qf the drug
donepezil, those obtained on the basis of N-methyl-D-aspartate receptor (NMDA) antagonists, dI_”ugs
obtained on the basis of the compound Memit-48, drugs obtained by hybrids of adamantane derivatives
with cholinesterase inhibitors and drugs obtained by chemical modifications of thiazole analogues acting
as cholinesterase inhibitors. The mechanisms of action and the effectiveness of these drugs in the
treatment of Alzheimer's disease are also explained. The manner of forming the literature review and the
analytical presentation of the information show that Alexandra Tencheva knows the current state of
research scientific problem.

3.3. Research methods
To accomplish the tasks set, a combination of modern synthesis methods, as well as

analytical and microbiological methods, was selected. For the analysis of the newly synthesized
compounds, NMR, electrospray mass spectrometry and X-ray structural analysis were applied. To
determine the biological activity of the synthesized substances, UV-VIS spectrophotometric
method, 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) test, method for determining the
neuroprotective effect through induced AB-neurotoxicity, method for determining the
neuroprotective effect through hypoxia-induced toxicity, method for determining the anti-
inflammatory effects of memantine derivatives through LPS-induced inflammation in microglial
cells, etc. were used. To establish the antimicrobial activity of the studied substances, a method for
measuring the zone of inhibition of the growth of Gram-positive bacteria and Gram-negative
bacteria was used, and for inhibition of growth in yeast, the agar diffusion method was used.
Methods for determining the minimum inhibitory/bactericidal concentration (MIC/MBC) and the
Time-Kill test were also used to assess the bacteriostatic/bactericidal effect. The methods used in
the dissertation correspond to the tasks, ensuring their implementation,

3.4. Evaluation of the dissertation work

Tencheva's dissertation is written on 107 pages, contains 25 tables, 8 schemes and 37 figures
and 120 cited literary sources. It is structured according to the generally accepted requirements for
this type of work and contains the following sections: Introduction (1 page); Literature review (25
pages); Aim and objectives (1 page); Experimental part (13 pages) Results and Discussion (41
pages) Conclusions (1 page) and Contributions (1 page) and Literature. A list of the doctoral
student's scientific publications and participation in scientific forums is attached to the
dissertation. The abstract is written on 56 pages and faithfully reflects the content of the
dissertation and the contributions of the conducted research. The goal of the dissertation is
convincingly argued in accordance with the literature review. To achieve this goal, five tasks have
been formulated that correspond to the goal. Experimental work has been carried out on each task,
the results of which are clearly presented, very well illustrated and discussed in the light of what is
known on the relevant issues in the scientific literature. At the end of the dissertation, nine
conclusions have been drawn and three contributions of a scientific and methodological nature
have been formulated, which faithfully and accurately reflect the main results of the conducted
experimental research. The most significant scientific results and contributions from the research
in the dissertation can be summarized as follows:



Eight new memantine analogues — with the unnatural acids H-Phe(4-F)-OH, H- -L-Ala-OH and
with the natural amino acids H-Gly-OH, H-Val-OH, H-Phe-OH, H-Ala-OH, H-Tyr-OH, 4 new
memantine analogues with nootropics: cavintone, piracetam, modafinil and picamilon, and 2 new
memantine analogues with thiazole derivatives were synthesized.

X-ray diffraction analysis of B-Ala-Mem and (4-F)Phe-Mem was performed. The results showed
that single crystals of B-Ala-Mem crystallized in a centrosymmetric manner, and the compound
(4-F)Phe-Mem in a non-centrosymmetric manner,

The in vitro antioxidant activity of a series of memantine hybrids with different amino acids was
investigated and the activity of the compounds was found to be insignificant with the exception of
Gly-Gly-MEM, (4-F)Phe-Mem and Phe-Mem. The antiviral activity against influenza viruses
A/Fort Monmouth/1/1947 (HIN1), as well as against strains A/Wuhan/359/1995 (H3N2) and
A/Jinnan/15/2009 (H1N1) in vitro was determined and H-Val-Mem was shown to exhibit activity
against the oseltamivir-susceptible strain A/FortMonmouth/1/1947.

The effect of the memantine hybrid (Tyr-Mem) against Parkinson's disease has been studied. It has
been found that memantine hybrid — Tyr-Mem, improves the memory functions of the tested
animals, with the effect being comparable to that of memantine, but with much less toxicity. On
the other hand, the effect of this compound on the memory of the studied mice is comparable to
those of the substances cavintone and tyrosine, with significantly reduced acute toxicity.
Biological and histological studies of the memantine hybrid (Tyr-Mem) have been conducted,
showing that it has a positive effect only on scopolamine-impaired short-term memory, with its
effect being comparable to that of the compound H-Tyr-OH.

The neuroprotective effect of the newly synthesized compounds against Alzheimer's disease was
investigated in vitro and it was shown that amino acid memantine hybrids exhibit neuroprotective
effects against copper-induced AP toxicity, glutamate-induced excitotoxicity, oxidative stress and
hypoxia.

The antimicrobial activity of the newly synthesized analogues was studied against — Gram-
positive bacteria: Staphylococcus aureus NBIMCC (6538), Bacillus megaterium, Gram-negative
bacteria: Escherichia coli (NBIMCC 3397), Salmonella enterica (NBIMCC 869) and yeasts:
Rhodotorula sp. (BF 16-25), Candida lusitaniae (BF 74-4). The results show that H-(4-F)Phe-

and 1 international scientific forums.

Conclusion:

Alexandra Tencheva's dissertation presents results that contribute to the development of new
drugs for the treatment of Parkinson's disease and Alzheimer's disease based on new memantine



analogues. The research applied appropriate methods for synthesis and characterization of
biologically active compounds. The doctoral student has mastered a wide range of experimental
methods and demonstrated his ability to present his scientific research to the academic
community, which establishes him as a highly qualified young scientist. The dissertation meets all
the requirements of the Act on the Development of the Academic Staff in the Republic of Bulgaria
and the regulations for its implementation, including the internal regulations of the South-West
University "Neofit Rilski".All this gives me reason to give a positive assessment of the conducted
research, the results of which are presented in detail in the dissertation. I strongly recommend to
the esteemed scientific jury to award the educational and scientific degree "Doctor" to Alexandra
Ivanova Tencheva in the field of higher education 4. Natural Sciences, Mathematics and
Informatics, professional field: 4.2. Chemical Sciences.
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