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Hay4en pbkoBoauten: npod. n1-p UBanka CrankoBa

1. O0u10 npeacraBsiHe HA MaTEePHAJIUTE 110 MPOLEAYPATA U JOKTOPAHTA

Anexcannpa MBanosa TenueBa e 3auncieHa B peloBHa opMa Ha JOKTOpAaHTyparTa
Ha 08 suyapu 2018 r. (zamoBem Ne 2 or 08.01.2018r.) B jmokTOpcKa Mporpama
,OpraumuHa XuUMus“ ¢ HaydeH pbkoBoauTen: npod. aA-p MBanka CraHkoBa U TeMa Ha
JMCepTaloOHEeH TPy ,,CUHTE3 Ha MPOU3BOJIHM Ha MEMAHTHHA C OYaKBAHO MPOTEKTUBHO
neiicTBre cpemry 6onect Ha Anmxaitmep®. OT4HCIeHA € ¢ TIPaBO Ha 3alIuTa Ha (3amoBes
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Anekcanspa BanoBa TenueBa nonyyaBa OKC “OakanaBbp” npe3 2016 r. u OKC
“maructep” npe3 2017 r. nonydenu ot FOrozananen ynusepcuter “ Heoput Punckn”
(brosOrMYHO AaKTHBHU BEINECTBA M JICKAPCTBEHH CPEACTBa- Maructep). Cren
MOJIy4aBaHETO Ha TE3W CTENEHW TS 3armoyBa pabora B KaTeApa “Xumus”’ KbAETO Mpe3
2018 r. e 3aunciieHa KaTo PEIOBEH JOKTOpPAHT B cbliara kareapa. IIpe3 2023 r. e
n30paHa 3a aCUCTEHT B ChIIaTa KaTeapa, KbJETO pabOTH U J0 JTHEC.

[IpencraBenusT ot Anekcanjapa TeHueBa KOMIUIEKT MaTepHald Ha XapTUEH U
€JIEKTPOHEH HOCHUTENl € B ChOTBETCTBHE C HM3MCKBaHMUSATAa Ha 3aKOHA 3a pa3BUTHE Ha
aKaJeMH4YHUS chcTaB B penyonuka beirapus (3PACPB), IlpaBuiauka 3a npuiaraHe Ha
3aKOHA 32 pPa3BUTHE Ha aKaJeMU4HUs chcTaB B pernybnuka bonrapus ([III3PACPB) u
NpaBWJIHMKA 32 pa3BUTHE HA aKaJeMHYHUS CcbcTaB Ha HOrozamazeH yHUBEPCHUTET
“Heodur Puicku” w BKIIOYBA BCHUYKM M3UCKBAIM C€ 3a MpolleaypaTa JOKYMEHTH:
ABtoOuorpadusi, Astopedepar, [ucepramms, CnpaBka ¢ mpuHocu, CrpaBka-
JeKJapalnys Ha M3IBJIHEHHE HAa MMHHMMAJIHUTE HALMOHAIHM W3HMCKBaHusA, OTuer 3a
npoBepka ¢ nporpamarta iThenticate ycTaHOBsIBaHE Ha CXOJICTBO U IJIATMATCTBO C UYXAU
TpynoBe, IlyOnukanuum Ha JOKTOpaHTa MO TeMaTa Ha JUCEpTalUATa W 3aMoBEIH I10

nporeypara.



JlokropanTtkara Anekcanapa MB. TeHueBa € M3MbIHWIIA CTPUKTHO 3AJI0KEHUTE B
WHIUBUAYaTHUST  ydeOeH T1uiaH  oOpa3oBaTelHH, HAyYHOU3CIIETOBATEIICKH |
negaroruyecku aeiHoctu. OOmmsaT Opoit Ha HaOpanute kpeautu € 190, koero
CBUJICTEJICTBA 3a AaKTUBHO U €(EKTUBHO JOKTOpAHTCKO oOyueHue. B mepuwonma Ha
OoOy4eHHETO TS € 3aBbpIIMa YCIEIIHO KypcoBe MO ,,XUMHUS HA AMUHOKHCEIWHH H
nentuan’, L, JllogroroBka wm  ynpasienue Ha  npoektu™, | IIpeBeHuma  mpu
HEBpPOJICTCHEPATUBHU 3a00JsABaHuA © , AHIVIMIUCKM €3UMK*, KaTo € MpeMHHaja
CbOTBETHUTE U3NUTU. HayuHou3cienoBarenckata AEHHOCT € pa3BUTa ChIVIACHO
W3WCKBAHMATA — JIOKTOpAaHTKaTa € W3BBbpPIIMIA MpoyuBaHe U pedepupane Ha
JaUTepaTrypara, MpeacTaBuia € 000COOEHM YacTH OT AWCepTalusATa, ydacTBajlia € B
HayuyHd GopyMH UM MMa IyOJaMKaluMy B HaydyHH u3faHus. [lemarormyeckarta JeifHOCT e
OCBIIECTBEHA YPe3 BOJICHE Ha CEMUHAPHU M JaOOpaTOpHHU yIpaKHEHUS U APYyru GopMu
Ha MpernojaBaTeliCKa 3aeTOCT, KaTO €a M3I'BJIHEHH W 3aJbJDKEHUSATAa 3a Y4YacTHE B
KareapeHu U (aKyJATeTCKM JEWHOCTH. Bcuuku  U3UCKBaHUS, 3aJI0KEHU B
WHIUBUIyaHUs y4eOeH TIUIaH, ca M3MBJIIHEHM KAa4eCTBEHO M B CPOK C KOETO ca
M3ITbJIHEHU IOCOYEHUTE U3UCKBaHMs B Wi. 52 (2) Ha BbTpeninu npasuiia 3a pa3BUTHE Ha
akanemuunus cbetaB B FO3Y ,,Heodut Puncku" u un. 24 ot IITI3PAC.

HucepranmoHHusT Tpyn Ha Ausekcanapa TenueBa e ¢ obem 107 crpanunmy,
BimouBa 37 urypu, 25 tabmuum u 8 cxemu. Ilutupanm ca 120 nureparypHu
n3royHuka. CTpyKkTypara Ha TpyJa CbOTBETCTBA HA M3MCKBAHUSATA 32 IUCEPTALIMU, KATO
ce cberon oT: BuBenenue, Jluteparypen o030p, Llen n 3anaun, ExkciepumenTtanna vacr,
Pesyntatu u o6Ocwxnane, W3Boau, [lpunocu, Cnuchbk ¢ HaydyHH MyOIMKaluy,
3a0essi3aHu IUTUPAHUS U TUTEpaTypa.

3a HyXIUTEe Ha TIPOLeaypaTa pe3yATaTUuTe NPEICTABEHN B TUCEPTAIIMOHHUSAT TPYI
ca nmyOnukyBanu B cratur. Amino Acids (Q1, IF 25 touku) u Scientia Pharmaceutica
(Q2, SJIR 10 ToukH) ¢ KOETO ca H3MBIHEHH MHUHUMAIHU HAI[MOHAIHU H3UCKBAHHS
cbraacHo wi. 20. ot 3PAC u uin. 1a ot IIII3PACPB.

2. Ouenka Ha npejacraBeHus {uceprauuoneH Tpya.

Temara Ha QucepTanMfATAa € B aKTYaJHOTO HAIpaBlieHWE HAa CHUHTE3 Ha HOBHU
OPTaHWYHH MOJIEKYJIH, TIOJy4YaBaHH (CHHTE3UPaHW) BB3 OCHOBA HA W3BECTHU
JexkapcTBeHu GOpMHU M KOMOMHHMpPAHUW C AMHHOKHCEIMHHU ()parMeHTH ChyueTaBalld
noJjie3Hu cBoicTBa. CHHTE3BT HE € CaMOLIEJIeH, KaTO aKLEHTHT € BbPXY TEPareBTUYHO
BB3/ICHCTBHE C HACOYEHOCT KBM HEBpOJETreHepaTHBHUTE 3aloisBanus (Oonect Ha)
[Tapxkuacon (PD) u Anmxaiimep (AD). B To3u cMmuchl TemaTa € MEepCleKTHBHA, C
MOTEHIIMAJIHA MPAKTUYECKa HACOUYEHOCT M MOXKE Ja CIYXKM KaTO OCHOBa Ha Obleniu
U3CIeBaHUSI.

AKTYaJTHOCT Ha TeMaTHKaTa. J(ucepranmoHHus Tpyna Ha AnekcaHzapa lBaHoBa
TenueBa € CBBp3aH CbC CHUHTE3 HAa IPOU3BOJAHM HAa MEMAHTHHA, KOMTO BKJIIOYBAT
CTPYKTYPHH MOIU(PHUKAINN C aMHHOKHCEIHMHHU (pparMeHTH. MEeMaHTHHBT € €THO OT
MaJKOTO 000pEHHU JIEKapCTBa 3a CUMIITOMAaTUYHO JieueHne Ha OosiecTTa Ha AJlxaiimep,
KaTo JIeHCTBa upe3 HEKOHKypeHTHa Osokana Ha N-metun-D-acnmapraTHuTe perienTopure
(NMDA wmu NMDAR). Benpekn ToBa, ChIIECTBYBAIIUTE TEPAalUK UMAT OrpaHHYCHA
e(eKTUBHOCT U 3HAUUTENHU CTpaHUYHU edexTu. Paborarta € HacoueHa KbM Ch3/1aBaHE
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Ha MOJICKYJIM C Hoz[o6peHa 6I/IOIIOCTT>HHOCT, HaMaJICHA TOKCHUYHOCT MW YCHJIBAHC Ha
HCBPO3aIUTHUTC CBOMCTBA.

Heara Ha HacTOsIIIATa JHCEPTAIMA € SICHO (opMy/IHMpaHa M € Haco4YeHa KbM
Ch3/]aBaHE HA HOBH MOJICKYJTHH XUOPHIH, P KOUTO CE€ MHTETPUPAT AMHHOKHCEIUHHU
OCTAaThIIM KBbM CTPYKTypaTra Ha MeMaHTHH. PaboTrata e HacoueHa KbM Ch3IaBaHE
(nmu3aiftH) Ha MOJIEKYJIM C TOJ00peHH (apMAaKOKUHETHYHU H  (apMaKoIUHAMUIHA
CBOICTBa upe3 BBBEKAAHE HA pa3IUYHU (QYHKIMOHAIHU TPYIH, KOUTO MOraTr ja
ONTHMHU3UPAT B3aUMOJCHCTBUETO C OHMONOTMYHUTE MHUILCHH. TakbB THUI MOJIEKYJICH
JIM3aliH — MHOTOIICJICBUTE JIMTAHIU — OTPa3siBa ChbBPEMEHHHUTE TEHACHIIUU B OpPraHHYHHS
CHHTE3 M (hapMalleBTHYHATA XUMHS — J]a CE KOMOWHHpAT B €IHA MOJIEKYJa Pa3InIHU
dbapmakohOpHU TPy C MOTEHITUAN 32 CHHEPTHYEH e(eKT.

JlonbaHUTENIHO, B XOJa HAa AUCEpPTALMATA ca MPOYUYECHU Pa3IMYHU CTPATETHH 3a
BBBEXK/JAHE HAa AMUJIHM W €CTEPHUM BPB3KH, KAKTO M KOHIOHTalus C pasIndHu
AMUHOKHUCEJIMHHA, KOETO TMOJ4YepTaBa CTpeMeka KbM MYITH(QYHKIIMOHATHOCT Ha
Mmouekynute. Taka nedpunupana, TemMara € U3KIIOUUTETHO aKTyalHa, 3all0To:

e ce 0a3upa Ha BaMAMpaHa KIMHUYHA aThopma (MEMaHTHH);

® TbhpcH NoAoOpsBaHE HA TEPANEBTUYHHUSA MPODUI Ype3 NHOBATUBHU MOJICKYITHU
MoAuUKAIUH;

® OTKpHBa B3MOXKHOCTH 3a pa3paboTBaHE Ha HOBM JICKAPCTBEHH KaHIUIATH,

® [IOCTaBs OCHOBAa 3a IIO-HATATBIIHU M3CIEIBAHUS BbPXY MEXaHHU3MHU Ha
JIEVCTBHUE U B3aUMOJCHUCTBHUS C HEBPOHAJTHUTE MUILICHHU.

B To3u cmmchn, aucepranusATra MMa MOTEHIMAHA TMPWIOKUMOCT B Objemiara
dbapmareBTHYHA UHAYCTPHS U JIONPHUHACS KbM CBETOBHHUTE yCHWIIWS 32 Ch3/IaBaHE Ha I10-
e(heKTUBHH TEepaIHH 3a HEBPOJACTCHEPATUBHUTE 3200 IIBaHMUS.

3. Ilo3naBane Ha nmpodJemMa

Jluteparypausit 0030p € TpeACTaBeH Ha 52 CTpaHUIM, W € pa3lielieH Ha TpHU
nojipasjiena karo 0e3 J1a ce MpaBsAT SIBHU U3BOJM € B OCHOBATAa 3a OIMpEENITHE Ha IeNTa
Ha aucepTanusara. JlurepatrypHUAT 0030p JEMOHCTpUpA 3aAbJI00YEHO U CUCTEMATUIHO
MO3HaBaHE Ha CHBPEMEHHHUTE TIOCTH)KCHUS B o0JacTTa Ha HEBPOJIECTCHEPATUBHUTE
3abonsiBanus, ¢ GOKyc BBpXYy Oosiectra Ha AuxaiiMep. ABTOpKara € H3BbpIINIA
oOIMpeH auTeparypeH 0030p, oOXBaliall MOJEKYJIHUS MEXaHM3bM Ha JCHCTBHE Ha
memaHnTuHa KaTro NMDA-penenTopeH aHTaroHUCT, KaKTO W aKTyaJIHUTE CTPAaTErHu 3a
XUMHUYecKa Moau(UKaIUs HA U3BECTHH JIEKAPCTBEHW MOJICKYJIM C IIeJ1 TTOBUIIIABaHE Ha
TAXHaTa €PEKTUBHOCT ¥ OMOCHBMECTUMOCT. [IposiBeHo € 1o6po pazOupaHe Ha:

o IlaTorene3ara Ha HEBpOJECTCHEPATHBHUTE 3a00JIIBaHUS W  poOJsATa Ha
rIyTaMaTepruyHaTa HEBPOTPAHCMUCHS.

o ®apmakonornynus npodusl Ha MEMAaHTHHA ¥ HETOBUTE OTPAaHUYCHHUS B
KJIMHUYHATA MPAKTUKA.

o KoHpenumsaTta 3a MOJIEKYJEH JAW3ailH, OCHOBAaH HAa BBBEXKJIAHE Ha
AMUHOKHCEIMHHU (DparMEHTH KaTo CPEACTBO 3a IMOCTUTaHE Ha MYJITHMOIATHHU
(hapMakoJIOTHYHH €PEKTH.



OcBeH TOBa, B JUcepTalMiTa ca pas3rieaHu KIOYOBU METOJIU 32 OpraHUYEeH CUHTE3,
CTpYKTYypHa BepuuKanus dYpe3, TEPMHUEH aHAIW3, CHEKTPAIHU U PEHTIeHO-
crpykrypau meroau (DSC/TGA, IR, 1H NMR, 13C NMR, XRD) u mnoaxomu 3a
OWonornyHa OIEHKAa Ha AaKTHBHOCTTAa, KOETO IMoa4yepTaBa KOMIUIEKCHUS U
MHTEPUCUUIIMHAPEH XapaKTep Ha U3CJIEIBaHETO.

CuHTe3upaHu ca cepusi OT HOBH aHAJIO3W Ha MEMAHTHUH C aMMHOKHMCENUMHU Kato H-
Phe(4-F)-OH u H-L-Ala-OH, H-Gly-OH, H-Val-OH, H-Phe-OH, H-Ala-OH, H-Tyr-
OH. Pa3pabotenn uYeTupu HOBM XuOpHIa HAa MEMaHTHH C HOOTPOITHH BEIIECTBA
(kaBUHTOH, mNUpaleraMm, MoJadUHUI U NHUKAMUJIOH), KaKTO W JiIBa HOBHM aHajiora,
ChIbpKAILU THA30JI0BU IPOU3BOIHU.

W3BBbpIICH € PEeHTICHOCTPYKTYPEH aHalU3 Ha JBe OT cheaumHeHusaTa: P-Ala-Mem u
(4-F)Phe-Mem. Pesynratute mokassart, ue kpuctanure Ha P-Ala-Mem ce ¢popmupar mo
[EHTPOCUMETPUYCH Ha4WH, JI0KaTO (4-F)Phe-Mem KPUCTAITH3UPA
HelleHTpocuMeTpudHo. OIeHeHa € ChINO0 aHTHBHPYCHATa aKTHBHOCT HA HOBUTE
CheIUHCHHs cperny rpumHd Bupycu Tum A: A/Fort Monmouth/1/1947 (H1N1),
A/Wuhan/359/1995 (H3N2) u A/Jinnan/15/2009 (HIN1). Ycranoseno ¢, ue H-Val-Mem
nposiBsiBa akTUBHOCT cpemy mama A/Fort Monmouth/1/1947, 4yBCTBUTENEH KbM
ocentamMuBHp (TaM 1 ¢ 1y ).

NscnenBano e um BB3AercTBUeTO Ha Tyr-Mem Bbpxy moxaen Ha bonectra Ha
[TapkuHcoH. JlaHHUTE MOKa3BaT, Y€ TO3M XUOpHUJ MOa00psiBa (PYHKIMUTE HA MaMeTTa
npu J1ab0paTOpHH KUBOTHH, KaTO €(EeKThT € ChU3MEPUM C TO3U Ha MEMAHTHHA, HO TIPH
3HAQUYMUTEJIHO MO-HUCKA TOKCUYHOCT. HeroBoTo AeiicTBre BbpXYy MAMETTa € ChIIOCTAaBUMO
U ¢ epEeKTUTEe Ha KaBUHTOH M TUPO3WH, KaTO CHIIO Taka MOKa3Ba 3HAUYUTEITHO HaMaJIeHa
OCTpa TOKCUYHOCT. BHOJIOTMYHUTE U XMCTOJOTMYHM aHaIu3MW paskpusar, ye Tyr-Mem
OKa3Ba OJIATOTIPUATHO BB3ACHCTBUE BBPXY yBpEIEHATa OT CKOMOJAMHUH KPAaTKOCPOUYHA
namerT, Kato eekThT e cpaBHUM ¢ To3u Ha H-Tyr-OH.

HespomnporekTuBHaTa akKTUBHOCT Ha HOBUTE ChEAUHEHUS CpelLy Molel Ha bonecrra
Ha AnixaiimMep € u3cieABaHa in vitro. Pesynrarure mokasBar, ue aMMHOKUCEIUHHUTE
XUOpUAM Ha MEMAHTHH MPOSBIBAT 3allUTa CPeUly TOKCUYHOCT, HHAYLIMpAaHA OT MEIHU
JOHM, INTyTaMaTHa €KCIUTOTOKCUYHOCT, OKCUIATUBEH CTPEC U XUITOKCHUS.

OueHenn ca u AHTUOKCHJAHTHATa W AaHTUMHUKPOOHAaTa aKTHBHOCT Ha
HOBOCHHTE3UpaHHUTe aHajlo3u Haii-Bucoka aHTHOaKTepualiHa aKTHBHOCT MOKa3Ba
ceeauaennero H-(4-F)Phe-Mem, uuero neiicTBue € CpaBHUMO C TOBA Ha CTAHJAApPTHUTE
AHTUOMOTHIIN TETPAIUKIINH U HUCTATHH.

4. MeToauka Ha N3cCJeIBAHETO

Metoaukara Ha AWCEPTALIMOHHHUS TPyA € J00pe MmoadpaHa W CHOTBETCTBA Ha
ChbBPEMEHHUTE M3UCKBAHUA 32 CUHTE3 M U3CJEABAHE HA HOBU OPraHUYHU ChEIUHEHUS C
(hapMaKoJIOTHYCH MOTCHITHAIL.

OcHOBHHTE €Tany Ha HU3CICABAHCTO BKIIOYBAT.



o Cuntetnunu mpouenypu: [IpoBeieH e 1eigeHacOYeH OpraHUYEH CHUHTE3 Ha
MPOU3BOJIHA HAa MEMAaHTHH Ype3 KOHIOTUPAHE C Pa3jINyHd aMUHOKUCETMHHU
OCTaTBIM, U3MOJI3BANKN CHBPEMECHHH METOJIM Ha aMUHUPAHE, aMHUTHO CBBP3BaHE
1 Moau(HIIpaHe Ha aJIKHUIIOBU BEPUTH.

o CTpyKTypHa XapaKTepHUCTHKA!

[ToyyennTe CheJMHEHUS Ca OXapaKTEPU3UPAHU UPe3:

o Uudpauepsena crnekrpockonus (IR),

o Slmpeno-maruuten pe3onanc (1H NMR, 13C NMR),

o EnemenTeH aHanus,

e PeHTreHo-cTpykTypeH aHaiaW3, KOETO TapaHTHpa CHUTYpPHOCT B
OTIPEJICNITHETO Ha CTPYKTypaTa U UACTOTATA HA IPOYKTHUTE.

o  DUBUKOXUMHWYHHU U3CIICABAHUS:

OmnpeneneHu ca OCHOBHHM TapaMeTpy KaTo TOYKM HA TOIEHE, Pa3TBOPHMOCT B
Pa3IUYHHA PA3TBOPHUTEIN U CTAOMITHOCT.

o buonornyna oreHka (B €eKCIIEpUMEHTAJIEH IJIaH):

[IpencraBenn ca mpeABapUTETHM HACOKM 3a OIEHKA Ha MOTEHIMAJIHATA
HEBpO3aIMTHA aKTUBHOCT Ype3 aHAJIM3 HA JIMTEPATYPHH JIAaHHU W TUTAHWpAHE Ha
in  Vitro TecToBe BBPXY MOJEIH, CBBP3aHH C TJyTamar-HHIylIUpaHa
HEBPOTOKCHYHOCT.

[TpunoxxeHuTe METOIM ca aJeKBAaTHU CIPSMO LIEJIUTE HA JTUCEPTALUATa U OTTOBAPST
Ha 100pHUTE MPAKTHKHU B 00JIACTTa HA OPraHUYHUS CHHTE3 U (hapMaleBTUIHATA XUMHUSI.

5. XapakTepHuCTHKa H OLICHKA HA IMCEPTANMOHHMS TPYA M IPHHOCHUTE

JucepraimoHHUAT Tpya Ha Anekcangpa MBanosa TeHueBa mpeacTaBisiBa HsJI0CTHO
HAy4YHO H3CJEJBaHE, KOETO ChUYeTaBa CHHTETUYHH, AHAJUTHUYHU W KOHLENTYAIHHU
NOIXOAM 3a pa3paboTBaHe Ha HOBH ,,HEBPO3AIIUTHH® Moyiekynu. Pabortara e
CTPYKTypHUpaH JIOTUYHO, 0OOCHOBAaHA € HAy4YHO M JIEMOHCTPHpa IOCJIEIOBATEIHOCT B
pelIaBaHeTo Ha MOCTaBeHUTE 3a7aui. OCHOBHUTE IPUHOCH B JUCEpPTALUsTa ca:

o CuHTe3upaHu ca HOBM IIPOU3BOJHN HA MEMAHTHH, ChIbPKAIIM aMUHOKUCEIIMHHU
¢dbparMeHTH, KOUTO O MOMEHTA HE ca OMMCaHU B HayyHaTa JIMTeparypa.

o Pa3paboreHm ca HOBH CHHTCTHYHU TIOJXOJU, TO3BOJSIBAIM €(PEKTUBHO
MOJTy4aBaHe Ha MEJICBUTE ChEIMHEHUS C BUCOKH JOOWBH U J0Opa YUCTOTA.

o OxapakTepuzupaHu ca [JETalJHO HOBUTE ChEAMHEHUS Ype3 CHEKTPAIHU U
(UBUKOXMMUYHU METOJH, IOKa3BaIlM TIXHATA CTPYKTYpa U CBOMCTBA.

e [IlpennokeHn ca CTPYKTYpHHM XHUIIOT€3W 33 BB3MOXKHHU MEXAHU3MU HaA
HEBPO3AIIUTHO JeHCTBHE, Oa3upaHu Ha U3BECTHU (hapMaKo(POPHU MOJIEITH.

o U3BbpuieHn ca OHOJIOTMYHM U3CIEABAaHUSA, 4Ype3 KOUTO Jla ce€ MOTBbPIU
(bapMaKOJIOTHYHUAT MTOTCHIINAN HA CHHTE3UPAHUTE MOJICKYJIH.

JlucepTauMOHHUAT TPYJ € HW3rOTBEH MpOo(ecHOHATHO, C SICHO AepUHUpaHA IEl,
JIOTHYECKa MOCIIEI0BATEIHOCT U KPUTHYEH aHAJIM3 Ha MOIy4YeHuTe pesynratu. OOxBaHat
€ 3HAYMTEJIeH 00eM OT JIMTepaTypa, BKIIOUYUTEIHO Hali-HOBHUTE MTyOIMKAIIMK B 00IacTTa.
IIpyHOCHTE MMAT Hay4yHA HOBOCT M IIPAKTUYECKA MPUIOKUMOCT.



6. HpeueHKa Ha HY6J'II/IRaIII/lI/lTe N JINMYHUA IPUHOC HA JOKTOPAHTa

Anekcanapa TeHdyeBa € JEeMOHCTpUpaia aKTMBHA HayyHAa AaHTaXXUPAHOCT IIpe3
LEeJHs TIEpUOJl Ha JOKTOpaHTypara cu. B pesynrar Ha IpOBEICHUTE HU3CIECABAHUA Ca
MOATOTBEHH W MYOJWKYBaHM HSIKOJIKO HAayYHH MYyOJIMKAIMM B CIEUUATU3UPAHU
CIIMCaHMsI, KaKTO W JOKJaJA¥ Ha HaydyHH (OpPyMH C ydyacTMe HaA HAIMOHAJIHO H
MEXIYHapOIHO HUBO. JIOKTOpaHTKATa € ChaBTOP B JIBE MyOIUKAIIMH, KOUTO MPEACTABST
pe3yaTaTu OT CUHTE3a, XapaKTePUCTUKATA U ITUIaHUpaHaTa OMOJIOTHYHA OLIEHKA HAa HOBU
MPOU3BOJHM HA MEMAHTHH.

1. Tailoring acyclovir prodrugs with enhanced antiviral activity: Rational design,
synthesis, human plasma stability and in vitro evaluation, Amino acids, 2018, 50,
1131-1143;

2. Hydrolytic stability of new amino acids analogues of memantine, Scientia
Pharmaceutica, 2020, 88(3), 38.

Yacr ot pe3yaTaTuTe ca JOKIaJBaHU Ha 4eTupH (4) HaydyHU KOH(EPEHIMH, KbIETO
paboraTa Mo TeMaTWkKaTa € TOJyYWsia TOJOXKHUTEIHH OICHKH OT MpodeCHOoHaIHATA
oOmHOCT. JlokTOpaHTKaTa € U ydyacTHUK B HayudeH npoekT kbM @HU KII-06-M 23/2 ot
18.12.2018 r. - chOoTBETCTBALIl HA TEMAaTa HA AUCEPTALUSITA.

JInunuaT npuHoc Ha Anekcanzapa TeHueBa € M3pa3eH KakTo B €KCIIepUMMEHTalIHaTa
paboTa 1Mo CHHTE3a M aHajdu3a Ha HOBUTE CHEIUHEHHUS, Taka U B KOHLENTYaIHOTO
oopmMsiHE Ha M3CIIEOBATEICKUTE LS U MHTEPIPETAIHITA HA TIOTYYCHUTE PE3yITaTH.

JIOKTOpaHTKaTa aKTMBHO € M3MBJHABAJIA  AHTAKUMEHTUTE, 3aJ0KEHU B
WHIMBHIyaTHUsI y4eOeH IUJIaH, BKJIIOYMTEIIHO Y4YacTHEe B HAYYHOHM3CJIEIOBATEIICKU
NPOEKTH U NeAarornyecka JAEHHOCT, KaTo € JOMpHUHECHA 3a 00YyYEHHETO Ha CTYACHTH
Yype3 CEeMHUHAPHU 3aHATUS U J1a00PaTOPHU YIPAKHEHUS.

Hy6J’II/IKaHI/IOHHaTa AKTUBHOCT € B CBOTBCTCTBUC C H3MCKBaHHATA 3a 3alllMTa Ha
Aucepransda U CBUACTCIICTBA 3a BUCOKA CTCIICH HA HAy4YHA 3PAJIOCT U CAMOCTOATCIIHOCT B
IIPOBCKIAHCTO HA HAYYHH U3CJICABAHU.

7. ABTOpedepar

ABTOpedeparbT Ha OUCEPTALMOHHUS TPYJ € MNpPEACTaBeH Ha 55 cTpaHULU H
IIPEACTaBs KOPEKTHO OCHOBHHUTE MOMEHTH OT JIMCepTalMOHHHUAT TPyL U € B
CBOTBETCTBHE C IIPUETUTE HOPMH.

8. KomeHTapu M npenopbku

Hsimam kKpuTHYHE OEJIeKKH KBbM JUCEPTAIIHOHHUS TPYI.

[MomyueHn pe3ynTaT MPEACTaBISBAT CONUIAHA OCHOBA 3a TOCIEIBAIIO PA3BUTHE HA
HAay4YHHUTE M3CJICABAaHUs B 00JaCTTa Ha CHHTE3a Ha HEBpo3allUTHUTE areHTH. Ha Ga3ara
Ha W3BEJICHUTE MPHUHOCH MOTAT Ja ObJIaT HAIPABCHHU CIICHUTE MIPETIOPHKH:

e Jla ce HampaBu OmMHMT 3a BPB3KAa 3aBUCUMOCT CTPYKTypa-akTHBHOCT (SAR).

[TonydeHUTe MAHHU TIO3BOJIIBAT HM3TPAXKIAHETO HA IMbPBOHAYAIHH MOJCIH 32



Bpb3KaTa MEXIy CTPYKTypa W OHMOJOrMYHAa aKTHBHOCT, KOETO Ja MOJAIOMOTHE
MOCJIe/IBAll IU3alH Ha OIIe M0-e()eKTUBHU MOJIEKYJIH.

o IlpenBua HOBOCTTAa Ha CheOUHEHUATA, OM OMJIO IHenecho0pa3HO Ja ce OOMHUCITH
NaTeHTHA 3alluTa Ha Haii-oOelaBammTe CTPYKTypH (WM Ha KOHKpETHATa
KOHIIEITIIHSA).

3AKVIIOYEHHUE

JucepraumoHHuAT Tpyl Ha AnekcaHjpa MBanoBa TenueBa Ha Tema ,,CHHTE3 Ha
MPOU3BOJIHM HAa MEMaHTHMHA C OYaKBaHO MPOTEKTUBHO JEHCTBUE cpenly OosiecT Ha
Anxaiimep™ e 3aaba004YeHO W 3aBBPIICHO HAyYHO H3CJeABaHE, KOETo oborarsiBa
ChbBPEMEHHHTE TO3HaHUS B OO0JacTTa Ha OpraHMYHaTa W (apMmaleBTUYHATa XUMHUS.
Oo0actTa Ha u3cieaBaHe (TemMara) € akTyalHa, MHTePAUCIUILIMHAPHA, C BUCOKA HayJYHA
U IpakTU4ecKa CTOMHOCT. lIpuiokeHuTe METOaUTE Ha M3CJEIBAHE Ca ChbBPEMEHHU U
MOAXOSIIM 32 LIeNuTe Ha Tpyaa. [locTuruature pe3yaTaTu ca OpUTrMHAIIHU, PE3YITATUTE
ca myONMKYBaHM M JOKJIAJIBAHU Mpe] HaydyHaTa OOILIHOCT, WHAMBUAYAJTHUST y4yeOeH
IUIaH € U3MBJIHEH CTPUKTHO. /[ucepTallMOHHUAT TPy OTroBapsi HA BCUYKU U3UCKBAHUS
Ha 3PACPB, IIII3PACPb u Ha m#OpaBUIHHMIMTE 3a HETOBOTO MPUIJIOKECHHE Ha
Orozananen ynusepcuter “Heodut Puncku”. Ha ocHOBaHHME TOpEU3IOKEHOTO JaBam
MOJIOKUTENTHA OlIEHKa Ha JUCepPTAllMOHHUA TpyAd W yOeneHo mpernopbuBaM Ha
YBaXa€MOTO HAy4yHO JKypu Ja npuchbaun Ha Aunekcanapa HMeanoBa TenueBa
oOpa3oBarenHaTa W Hay4Ha cTemneH ,,Jlokrop™ mo mpodecnonanHo HampasieHue 4.2.
XUMUYECKHU HAYKH, TOKTOpCKa nporpama OpranudHa XuMHUsl.

06 rouu 2025 . N3IrOTBUIJI:

npod. a-p bopuc JI. llluBauen
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1. General Presentation of the Materials and the Doctoral Candidate

Alexandra Ivanova Tencheva was enrolled in the regular form of the PhD program on
January 8, 2018 (Order No. 2 dated 08.01.2018) in the Doctoral Program "Organic
Chemistry” with scientific advisor Prof. Ivanka Stankova, PhD, and dissertation topic
"Synthesis of Memantine Derivatives with Expected Protective Effect Against Alzheimer's
Disease." She was granted the right to defend her dissertation on January 28, 2022 (Order
No. 112).

Alexandra Ivanova Tencheva obtained a Bachelor’s degree in 2016 and a Master’s degree in
2017 in "Biologically Active Substances and Pharmaceuticals™ from South-West University
"Neofit Rilski." Following her graduation, she began working in the Department of
Chemistry, where she was enrolled as a regular PhD student in 2018. In 2023, she was
appointed as an assistant in the same department, where she continues to work.

The set of materials submitted by Alexandra Tencheva, both in paper and electronic format,
complies with the requirements of the Law on the Development of Academic Staff in the
Republic of Bulgaria (LDASRB), the regulations for its implementation (RILDASRB), and
the internal regulations of South-West University "Neofit Rilski." The set of materials
includes all required documents: CV, abstract, dissertation, contribution summary,
declaration of meeting the minimum national requirements, plagiarism check report via
iThenticate, publications on the dissertation topic, and procedural orders.

Ms. Alexandra Tencheva has strictly fulfilled the educational, research, and teaching
activities set in her individual PhD study plan. She has accumulated 190 credits, which
reflects active and effective doctoral training. During her training, she successfully
completed courses in "Chemistry of Amino Acids and Peptides”, "Project Preparation and
Management"”, "Prevention of Neurodegenerative Diseases”, and "English Language,”
passing all required exams.

Her research activity includes literature review and analysis, presenting sections of the
dissertation, participating in scientific forums, and publishing in peer-reviewed journals. Her
teaching activities include seminars and laboratory sessions, thus she has fulfilled her
obligations in departmental and faculty work. All requirements under Article 52(2) of the



internal regulations of SWU "Neofit Rilski" and Article 24 of the LDASRB regulations have
been met.

The dissertation is 107 pages in total and includes 37 figures, 25 tables, and 8 schemes, with
120 listed references. The dissertation follows the a typical for Bulgaria structure:
Introduction, Literature Review, Objectives and Tasks, Experimental Part, Results and
Discussion, Conclusions, Contributions, List of Publications, and References.

To meet procedural requirements, results from the dissertation have been published in the
journals Amino Acids (Q1, IF 25 points) and Scientia Pharmaceutica (Q2, SJIR 10 points),
satisfying the minimum national standards of 30 points, under Article 2b of LDASRB and
Article 1a of its regulations.

2. Evaluation of the Dissertation

The dissertation topic aligns with the current trend in synthesizing new organic molecules
based on known pharmaceuticals, combined with amino acid fragments to enhance their
beneficial properties. The synthesis is not an end in itself; rather, it emphasizes therapeutic
potential, particularly targeting neurodegenerative diseases such as Parkinson's Disease (PD)
and Alzheimer's Disease (AD). In this regard, the topic is forward-looking, with potential
practical applications and serves as a solid foundation for future research.

Relevance of the topic. The work conducted by Alexandra lvanova Tencheva involves the
synthesis of memantine derivatives, incorporating structural modifications with amino acid
fragments. Memantine is one of the few approved drugs for symptomatic treatment of
Alzheimer's disease, acting via non-competitive blockade of NMDA receptors. However,
existing therapies show limited efficacy and considerable side effects. The research focuses
on designing molecules with improved bioavailability, reduced toxicity, and enhanced
neuroprotective effects.

The aim of the dissertation is clearly formulated: to create novel molecular hybrids in which
amino acid residues are combined with structural moiety of memantine. The design targets
enhanced pharmacokinetic and pharmacodynamic profiles by introducing various functional
groups that can optimize interactions with biological targets. This type of molecular design
— multi-target ligands — reflects modern trends in organic synthesis and pharmaceutical
chemistry, aiming to combine different pharmacophoric groups into a single molecule for
potential synergistic effects.

Additionally, the dissertation explores alternate strategies for introducing amide and ester
bonds, as well as conjugation with different amino acids, highlighting the multifunctionality
of the new compounds. As such, the topic is highly relevant because:
e Itis based on a validated clinical platform (memantine);
e It seeks to improve the therapeutic profile through innovative molecular
modifications;
e |t opens avenues for the development of new drug candidates;
e It lays the groundwork for future studies on mechanisms of action and interactions
with neuronal targets.



Thus, the dissertation holds potential applicability in the future pharmaceutical industry and
contributes to global efforts to develop more effective therapies for neurodegenerative
diseases.

3. Problem Awareness

The literature review section included in the thesis spans 52 pages and is divided into three
subsections. While no explicit conclusions are drawn, it lays the foundation for defining the
research objectives. The review demonstrates a thorough and systematic understanding of
current developments in the field of neurodegenerative diseases, with a focus on
Alzheimer’s disease. The author has conducted an extensive review covering the molecular
mechanisms of memantine as an NMDA receptor antagonist and contemporary strategies for
modifying known drug molecules to enhance their efficacy and biocompatibility.

The work demonstrates sound understanding of:

e The pathogenesis of neurodegenerative diseases and the role of glutamatergic
neurotransmission;

e The pharmacological profile of memantine and its clinical limitations;

e The concept of molecular design involving the introduction of amino acid fragments
to achieve multimodal pharmacological effects.

Additionally, the dissertation discusses key methods for organic synthesis, structural
verification (thermal analysis, spectral and X-ray structural techniques such as DSC/TGA,
IR, 1H NMR, 13C NMR, XRD), and approaches for biological activity evaluation,
highlighting the interdisciplinary nature of the research.

A series of new memantine analogues were synthesized using amino acids: H-Phe(4-F)-OH,
H-L-Ala-OH, H-Gly-OH, H-Val-OH, H-Phe-OH, H-Ala-OH, and H-Tyr-OH. Four new
hybrids with nootropic agents (Vinpocetine, piracetam, modafinil, and picamilon) and two
new analogues containing thiazole derivatives were developed.

X-ray crystallographic analysis was performed on two compounds: P-Ala-Mem and (4-
F)Phe-Mem. The results indicate that P-Ala-Mem crystallizes in a centrosymmetric manner,
while (4-F)Phe-Mem forms non-centrosymmetric crystals.

The antiviral activity of the new compounds was evaluated against influenza A virus strains:
A/Fort Monmouth/1/1947 (H1N1), A/Wuhan/359/1995 (H3N2), and A/Jinnan/15/2009
(HIN1). H-Val-Mem was found to be active against the oseltamivir-sensitive A/Fort
Monmouth/1/1947 strain.

Tyr-Mem was studied in a model of Parkinson's Disease. Data showed improved memory
function in laboratory animals, with effects comparable to memantine but with significantly
reduced toxicity. Tyr-Mem's memory-enhancing effect was also similar to that of
Vinpocetine and tyrosine, while exhibiting lower acute toxicity. Biological and histological
evaluations indicated a positive effect specifically on short-term memory impairment
induced by scopolamine, with performance comparable to H-Tyr-OH,

The neuroprotective effects of the new compounds were studied in vitro against an
Alzheimer’s disease model. Results confirmed that the amino acid—based memantine
hybrids conferred protection against toxicity induced by copper ions, glutamate
excitotoxicity, oxidative stress, and hypoxia.



Antioxidant and antimicrobial activities of the synthesized analogues were also assessed.
The compound H-(4-F)Phe-Mem demonstrated the strongest antibacterial activity,
comparable to standard antibiotics such as tetracycline and nystatin.

4. Research Methodology

The methodology applied in the dissertation is appropriately chosen and conforms to current
standards for the synthesis and study of new organic compounds with pharmacological
potential.

The main stages of the research include:

e Synthetic procedures: Targeted organic synthesis of memantine derivatives via
conjugation with various amino acid residues using modern methods such as
amination, amide bond formation, and alkyl chain modification.

o Structural characterization: The synthesized compounds were characterized
by:

Infrared spectroscopy (IR)

Nuclear magnetic resonance (1H NMR, 13C NMR)

Elemental analysis

X-ray diffraction analysis, ensuring accurate structural and purity

confirmation.

e Physicochemical studies: Key parameters such as melting points, solubility in various
solvents, and compound stability were determined.

e Biological evaluation (experimental stage): Preliminary approaches were presented
for assessing potential neuroprotective activity via literature-based analysis and
planned in vitro tests involving models of glutamate-induced neurotoxicity.

o O O O

The applied methods are appropriate for the thesis's aims and reflect best practices in
organic synthesis and pharmaceutical chemistry.

5. Characteristics and Contributions of the Dissertation

The dissertation by Alexandra lvanova Tencheva represents a comprehensive scientific
investigation that integrates synthetic, analytical, and conceptual approaches for the
development of novel "neuroprotective” molecules. The work is logically structured,
scientifically justified, and demonstrates consistent problem-solving.

The main contributions of the dissertation are:

e Synthesis of new memantine derivatives containing amino acid fragments not
previously reported in the scientific literature.

e Development of new synthetic methods enabling efficient production of target
compounds with high yields and purity.

e Detailed characterization of the compounds through spectral and physicochemical
techniques confirming their structure and properties.

e Structural hypotheses proposed for the possible mechanisms of neuroprotective
action, based on established pharmacophore models.

e Conducted biological studies confirming the pharmacological potential of the
synthesized compounds.



The dissertation is very well prepared, with a clearly defined goal, logical flow, and critical
analysis of the obtained results. It covers a substantial amount of literature, including the
most recent publications in the field. The contributions are scientifically novel and
practically applicable.

6. Assessment of Publications and the Doctoral Candidate’s Contribution

Alexandra Tencheva has demonstrated active scientific engagement throughout her doctoral
studies. As a result of her research, she has co-authored several scientific publications in
specialized journals and presented at national and international scientific forums. She is a
co-author of two publications presenting results from the synthesis, characterization, and
planned biological evaluation of new memantine derivatives:

1. Tailoring acyclovir prodrugs with enhanced antiviral activity: Rational design,
synthesis, human plasma stability and in vitro evaluation, Amino Acids, 2018, 50,
1131-1143.

2. Hydrolytic stability of new amino acids analogues of memantine, Scientia
Pharmaceutica, 2020, 88(3), 38.

Some of the results have been presented at four scientific conferences, where the work
received positive feedback from the academic community (registers 10 citations). The
doctoral candidate has also participated in a research project funded by the National Science
Fund (contract No. KP-06-M23/2 from 18.12.2018), which is closely aligned with the
dissertation topic.

Alexandra Tencheva's personal contribution is evident both in the experimental synthesis
and analysis of the new compounds and in formulating the research objectives and
interpreting the results.

She has actively fulfilled all commitments outlined in her individual study plan, including
participation in research projects and teaching activities, and has contributed to student
training through seminars and laboratory classes. Her publication activity meets the
requirements for dissertation defense and attests to a high degree of scientific maturity and
independence in conducting research.

7. Extended Abstract of the thesis (in Bulgarian “Astopedepat™)

The Extended abstract of the dissertation is 55 pages long and accurately presents the core
elements of the dissertation work in accordance with established academic norms in
Bulgaria.

8. Comments and Recommendations

I have no critical remarks regarding the dissertation.

The obtained results provide a solid foundation for further development of the research in
the field of neuroprotective agent synthesis. Based on the identified contributions, the
following recommendations can be suggested:

e An attempt should be made to establish structure—activity relationships (SAR). The
collected data allow for the construction of initial models describing the correlation



between molecular structure and biological activity, which can support the design of
more effective molecules.

e Given the novelty of the compounds, consideration should be given to pursuing
patent protection for the most promising structures (or the overall concept).

Conclusion

Alexandra Ivanova Tencheva thesis (dissertation) titled "Synthesis of Memantine
Derivatives with Expected Protective Effect Against Alzheimer's Disease,” is a thorough
and completed scientific study that enriches contemporary knowledge in organic and
pharmaceutical chemistry. The topic is modern, current, interdisciplinary, and of high
scientific and practical relevance. The applied research methods are modern and appropriate
for the work's objectives. The achieved results are original, published, and presented to the
academic community. The individual study plan has been strictly followed. The dissertation
meets all the requirements of LDASRB, its implementation regulations, and the internal
rules of South-West University "Neofit Rilski."”

Based on the above, | give a positive evaluation of the dissertation and strongly recommend
that the esteemed academic jury award Alexandra Ivanova Tencheva the educational and

scientific degree "Doctor" (PhD) in professional field 4.2. Chemical Sciences, doctoral
program “Organic Chemistry”.

June 6, 2025

Prof. Boris L. Shivachev, PhD
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