Peuneusus

Ot nou1. n-p Xusko AcenoB Benkos, kat. ,,Xumus* Ha KO3V ,,Heodur
Puiicku®, braroeBrpaji Ha MaTepUAIMTE 32 YH4aCTHE B KOHKYPC 3a 3a€MaHE Ha

aKaJieMu4yHaTa JJIbXKHOCT ,,fipodecop*

B xoHKkypca 3a akageMudHaTa JIBXKHOCT ,,lipodecop", 00siBeH B [IbprkaBeH
BecTHUK, Op. 97 Ha 13.11.2020 1, eAUHCTBEHUAT KaHAUJAT € Aoil. a-p VBaHka
I'eoprueBa CrankoBa or lOrozanmanen ynuBepcuteTr ,,Heodut Puncku® —
bnaroesrpan.

[IpencraBenust ot go11. CTaHKOBA KOMIUJIEKT MaTepUaly € B CbOTBETCTBUE
c IlpaBuiHUKa 3a IpUIaraHe Ha 3aKOHA 3a Pa3BUTHE HA aKaJEeMUYHUS ChCTaB U
Borpemnu mpaBuia 3a pazButue Ha akagemuunusi cbetaB B HO3Y "Heodur
Puncku".

Kangunata e mnpwioxuna o0mo 22 HayyHd NyOJUKAaIllMu W3BBH
U3I0JI3BAHUTE 32 NMPUA0OMBaHE Ha HAyyHATa U 00pa3oBaTeliHa CTEIEH ,,JOKTOp"
U aKaJeMuyHaTa JIbKHOCT ,,JIOLIEHT', BCHYKM T€ ca IO TEeMaTUKaTa Ha
HACTOSIIUSI KOHKYPC.

Bucmero cu o6pazoBanne MBanka CrankoBa 3aBbpiiBa mpe3 1982 r. B
BUBXII — [110BauB B crielUaHOCTTA ,, | €XHOJIOTHS HA MUKPOOHOJOTHYHHUTE U
dbepMeHTaIMOHHH MPOAYKTH . PaboTu B 3aBOj 3a OE3aJIKOXOJIHH HAITUTKH KATO
HavyanHuK Ha nadopatopus u OTKK no 1987 r. Cnen ToBa 3amouBa paboTa KaTto
cneruanuct-xumMmuk B BAH, B maGoparopus mo OWoopraHWYHa XUMHUS KbM
HNuctutyTa mo monexyisapHa ouonorus. Ot 1992 r. e XoHOpyBaH mpernoaaBaTe
B KaTeapaTta ,,Xumusa“ Ha FOroszamaaen yausepcurer ,,Heoput Puiicku®, kpaero
MPEMHUHABA MPE3 BCUYKU MPEIOIABATEIICKHU cTeneHu: 1995 r — pe1oBeH aCUCTEHT;
2000 r. — rmaBeH acucteHt; 2011 r. — gO1EHT.

Crnen xaOMIUTUPAHETO CH € Yelia JICKIUH 10 ,,buoxumus®, ,,buooprannina

XUMUSA, ,,BHOTOrnYHO-aKTUBHYU BEMISCTBA KATO XPAHUTEIHHU J00aBKH, ,, XUMHS



Ha JICKApCTBEHUTE CpeAcTBa“, ,,BMONOrMYHO-aKTUBHM BEIIECTBA — CIOPT U
3npaBe’’ 3a pa3IMuHA XUMUYHU U HEXUMUYHU CIIEUATHOCTH.

PvkoBoamia e 45 numiaoMaHTd U 2 YCHENIHO 3alllMTHIA JTOKTOPAHTH.
Pa3zpaboTuna e BppXy 6 ydueOHM mporpamMu MO pa3ivuyHd AUCUMIUIMHU. Jlom.
CrankoBa € ydacTBaja B pa3pabOTBaHETO W Ha YYEOHHMTE IUIAaHOBE Ha
CHELUATHOCTTA — ,, MeAUIMHCKA XUMHUSI*‘, KAKTO U Ha OCTAHAJIUTE CIIECIIUATHOCTH,
KOUTO Ce TpemnojaaBar B kateapa ,,Xumus Ha KO3V ,,Heodut Puncku®.

[Tpe3 2012 roguna e u3dbpana 3a ppKOBOJUTEI Ha KaTeapa ,, XUMUL' B €IUH
U3KJIIOUYUTETHO TEXbK TMEPHOJ — cJia0 WHTEepecC OT CTpaHa Ha KaHAWAAT-
CTYJICHTUTE KbM MpeJJiaraHuTe CIEIUATHOCTH, HUICKOMOTHUBHUPAH aKaJeMHYCH
chcTaB. B MOMeHTa kaTeapaTa € B M3KIIOYUTETHO J0OpPO chcTosiHUE. Beska
roJliHa MecTaTa B OCHOBHHUTE CIEIUATHOCTH CE€ 3albiBaT CbC CTYACHTH,
Kareapara € OKOMIUIEKTOBaHAa C KBaJIM(UIMPAHU TpernojaBaTesu, HaydyHaTa
IMPOJYKIMS Ha KaTeapara HapacTBa BCsSKa TrojuHa, a omneHkure or HAOA 3a
CBhCTOSIHMETO Ha KaTezpaTa ca BUCOKH. [Ipe3 n3muHanara roguaa Hu Oerie qajeHa
akpeauTanus 3a 6 TogUHU U o1leHKa 9.28.

ITIpe3 2019 r mou. CraHkoBa Biie3e B ekuma Ha pekrtopa Ha FO3Y karo
3aMECTHHK-PEKTOpP TIO0 Hay4YHO-H3CIeJoBaTelcKaTa paboTa U JOKTOPAHTCKOTO
pa3BUTHE.

B konkypca 3a npodecop nmor. CrankoBa ydyactBa ¢ 22 myOJUKaIMU B
NPECTHKHU HAyYHH CIIMCAHMS, U3BbH KOHKypca W 3a JOLEHT W 3 3asBKU 3a
MAaTeHT, KOETO ¥ JaBa Bb3MOXKHOCTTA J]a U3II'BJIHM MUHUMAIHUTE U3UCKBAHUSA MO
Ipynu MOKa3aTeNy 3a MpUA00MBaHe Ha aKaJeMUYHATa JUTBKHOCT ,,ipodecop” B
Hay4yHOTO HampaBiienne 4.2. Xumudyecku Hayku crnopen I[lpaBunHuka 3a
npuiarade Ha 3PAC.

Hayunata oOmact Ha gom. a-p MBanka CTaHKOBa € CHHTE3 Ha HOBH,
OMONOTUYHO-aKTUBHU CYOCTaHIIMM, IIENAIIA TMOAOOpsSBaHE H3sBaTa Ha Bede
HAJOXEHW B KJIMHWYHATA MPaKTUKA JIEKapCTBEHU (opMmu: Moauduimpa ce

MOJICKYJIaTa Ha JICKapCTBa C LECI HOI[O6p5[BaHC Ha aKTHBHOCTTA, YBCIINYaBAHC Ha



OMOHAJMYHOCTTAa UM WJIM HaMallABaHE Ha TSAXHATa TOKCUYHOCT. BakHa yact ot
MHTEPECUTE ¥ € yCTOMYMBOCTTA Ha XWUJPOJW3a Ha MOJYYEHUTE BEIIECTBA C

MOTEHIMAN Ja ObAaT MpeaieKapCcTBa.

Ouenka na npedcmagenume HaAyYHU MpPyooee

AbakaBUPBT € JIEKapCTBO, U3IMOJI3BAHO 3a npoduiakTuka u neyenue Ha CITNH.
OOUKHOBEHO TOHM ce MOHACS J1I00pe, HO € Bb3MOXKHO JIa CE€ TMOSBSAT U TEKKUTE
CTpaHUYHU €PEKTH — yBpEeKIaHE HA YEPHHS P00 U JIaKTaTHA aluj103a, PUCK OT
CBhPJICUHO-CHAOBH 3a00JIABaHUS U Jp. BB3MOXHUAT HAUMH 32 MUHUMHU3HUPAHE HA
CTpaHUYHUTE €(PEeKTH MOXe Jila C€ OKaKe CBbpP3BAaHETO Ha abakaBupa C
amuHokucenuau [B.1.]. Cuntesupanum ca ecrepu Ha abakaBupa C
aMUHOKHCEIMHATA TJUIUH, AUNENTHIa TIHIUI-TIUIUH U TPUMENITU/IA TIIALNII-
[IIAIUAI-TIUIMH W € OLIGHeHa TSIXHAaTa aHTUBHUPYCHA aKTUBHOCT. EnuH ot
HoBocuHTe3upanute ecrepu Gly-ABC - nemoHCcTpupa HUCKA IUTOTOKCUYHOCT U
Bucoka aHTU-HIV-1 aktuBHOCT B KieTkute MT-4, HHUCKAa MUTOXOHIpHATHA
TOKCUYHOCT ¥ BUCOKA T€HETUYHA YCTOMYHUBOCT.

Jpyr HauvH 3a MOAM(UIMPAHE HA AHTUBUPYCHU TMpenapaTd € C KIbYHH
kucenunu. [IpeanekapcrBara, ChabpKaly KIBYHUTE KUCETUHU UMAT MO-T00BP
dbapMakOKUHETHYEH MPOQPWI OT POAMUTEICKHUTE JIEKApCTBa, 3alIOTO >KIBUHHUTE
KHCEeMHN OOWYailHO yBeJIMYaBaT CIOCOOHOCTTAa 3a TpPEMHUHABaHE IMIpe3
KIeThUHUTEe MeMOpanu. CHHTE3WpaHu ca MOpeaulla OT eCTepH, MpeyieKapcTBa
Ha anukiioBupa (ACV), ¢ )KIIbYHUTE KUCEIUHHU — XOJINEBA, XEHOJIEOKCUXOJIUEBA
U JIC30KCUXOJIMeBa KrucelrnHa [B.2.] u ca olleHeHM 3aeIHO ¢ BaJIAMKIIOBHP 3a N
Vitro aHTHBHpPYCHA aKTUBHOCT CPEIIy BUPYCH OT XepIIeC CUMILUIECKC THI 1 1 TUT 2
(HSV-1, HSV-2). In vitro antuBHpyCcHaTa aKTHBHOCT Ha TPUTE MPEIeKapCTBa Ha
KITBYHATE KHUCCIIMHUW € OIICHeHa W cpemly Bupyca Ha Epstein-Barr (EBV).

IIpoBenenn ca TecToBe 3a IUIa3ME€Ha CTAOWMJIHOCT, W3MOJ3BAIlM TEYHA



xpomaTtorpadus, cbueTaHa C MACCIEKTPOMETpHs. YCTaHOBEH € OMOJIOrMYHHMS
npodun Ha npennexkapctBata Ha ACV. AHTUBUPYCHUTE aHAIM3U MOKa3BaT, 4ye
ACV-xonarbT uMa MaJIko mo-go0pa aHTuBUpycHa akTuBHOCT OT ACV cpemny
HSV-1 u ocem mbTH MO-BUCOKA aKTUBHOCT 10 oTHOIIeHue Ha ACV cpemry HSV -
2. ACV-XeHOe30KCUX0JIaThT MPEJCTaBs MIECT MbTH MO-BUCOKA aHTUBHUPYCHA
aktuBHOCT cpeuty HSV-2 no ornomenue na ACV. o ce otnaca no EBV, naii-
BUCOKHUAT aHTUBUPYCEH edekT e aeMoHcTpupaH oT ACV-XeHoAeoKcuxoJart.
AHanu3uTe Ha CTa0WJIHOCT B 4YOBEIIKa Iula3mMa paskpuBar, ue ACV-
JI€30KCUXOJIaThT € MO-CTaOUJIeH OT APYTUTE JBE NpeanekapcTBa. Te3u pe3ynaraTu
NOTBBPXKAABaT XMIIOTE3aTa, Y€ Ype3 U3MEHEHHETO HAa OCHOBHATa CTPYKTypa Ha
ACV ¢ XIJIbYHM KHCEJIIMHM MOTaT Jja Ce€ MOoJydaT MpeajieKapcTBa C YCHJICHA
AHTUBUPYCHA aKTUBHOCT.

CuHTe3upaHu ca ¥ MEMAHTHUHOBHU MPOU3BOJHH, ChIBPKAIIM AMUHOKUCEIIUHU C
AHTUMUKPOOHA AaKTUBHOCT, MPEJHA3HAYEHU 3a JIeYeHHWE Ha OaKTepHaHU U
rbOUYHU MHGEKIUU TpHU MalMeHTH, CTpajaniy oT OoyiecTta Ha AJIxaiimep
[B.3.]. Cunre3upanu ca cepus OT IIECT MEMaHTHHOBU XUOPUIHU MOJICKYIIH,
oxapakrtepusupanu ca ‘H NMR, ¥C NMR, MS, peHTreHo-CTpyKTypeH aHalIu3 1
€ TECTBaH TEXHMSI aHTUMHUKPOOEH IMOTEHIIMAJ, KaKTO W aKTUBHOCTTa MM KaTo
aHTU-AJIxaliMep-areHTH.

CuHTe3upaHu ca cepusi OT JIEBETHAJAECET AMUHOKHUCEIMHHM aHajora Ha
amantaguH (Amt) u puMantaaud (Rim) U TAxHaTa aHTUBUPYCHA aKTHBHOCT €
omeHeHna cmpsimo rpumaus Bupyc A (H3N2). [B.4.] Cpen Te3u anamo3u
CBBP3BaHETO Ha PUMAHTA/IMH C TJIMIIMH [M0Ka3Ba BUCOKA aHTUBUPYCHA aKTUBHOCT,
ChU€TaHa C HHUCKAa LUTOTOKCHMYHOCT. Hemio moBede, TOBa CheAMHEHUE IOKa3a
BHCOKA CTA0WIIHOCT cjex IN Vitro nakyOamus B 4OBEITKa TU1a3Ma B MPOIbIDKCHIC
Ha 24 yaca. Tepmuynara My CTaOWJIHOCT € YCTaHOBEHa C IIOMOINTAa Ha
nudepeHITMaNeH U TPaBUMETPUYCH TepMUYeH aHanu3. KpucramHata cTpykTypa
Ha TIUIWI-PUMaHTaJuHA Pa3KpUBa, Y€ TOM KpHUCTATU3Wpa B OPTOPOMOMYHATA

CTPYKTypa. YCTaHOBEHA € BpPb3Ka CTPYKTYpa-aKTUBHOCT 3a TO3HM KJIacC



ceenuuenus upes COMFA (Comparative Molecular Field Analysis) 3D-
Quantitative Structure Activity Relations Relations (3D-QSAR) mpoyuBanusi.
Cp3nazieH e HaJiex/1eH POrHOCTUYEH MOJIeN 3a ObJeIN CUHTE3U. B nonmbiHeHue
ca TMPOBEACHU  JOKUHT-NIPOYYBAHHUA, Pa3KpUBALIM  IMPOCTPAHCTBEHUTE
M3HMCKBAaHHUS 32 HAJIMYME HA AKTUBHOCT.

CuHTE3UpaHU U U3CIIEIBAHU 33 IIUTOTOKCUYHOCT U MPOTUBOBUPYCHA aKTUBHOCT
ca 4 aMaHTaIMHOBU U PUMAaHTAIMHOBYU MPOM3BOIHH ¢ aMHUHOKUcenuHu. [[.5.].
CuHTe3upaHu ca TPU €cTepa Ha aluKIOBHpa ¢ KucenauHute 4-F-heHwmnananus,
JI€30KCUXO0JINEBA M XEHOJE30CUXOJUEBAa KHCEIIMHA M € U3Cle[BaHa TsIXHATa
YCTOMYMBOCT Ha XMJIPOJIM3a MPHU YCIOBUSI OJIM3KU IO TE3U B CTOMaxa Ha YOBEK U
B kpbBTa — 1ipu pH 1 u pH 7.4, u Temneparypa 37 °C. ['.6.] ExciepuMeHTHT
MOKa3Ba, Y€ aMUHOKUCEIIMHHUSAT €CTep € Hal-HeCTaOuIIeH OT TPUTE CheAUHECHHUS,
a eCTepUTE Ha KIBYHUTE KUCEIMHU ca CTAOMIIHU MPU ChUIUTE yclioBUsa. Beuuku
U3CIICABAHU CBEIMHEHUS ca IMO-CTAa0MJIHM OT BAJIALMKIOBUpPA — II'BPBOTO
e(eKTUBHO MPEJIEKaPCTBO HA alIUKJIOBHPA.

Cepust OT 4eTHpHY MPOU3BOJIHM Ha aJaMAHTAH C NENTUIOMUMETHIIH, ChAbPKAIIN
€IUH U JBa TUA30JIOBU NMPBCTEHA Ca CUHTE3UPAHU U U3CIEIBAHH 33 AaHTUBUPYCHA
akTUBHOCT cpeury rpunuus supyc HINI. [I'.7.]. Anano3ute Ha puMaHTaJIuH C
THUA30JI0B TIPBCTEH I[IOKA3BAaT yMEPEHAa AaKTUBHOCT CpELly TPUIHUS BUPYC
A/Hongkong. Octananure CheAMHEHHS ca 3HAYUTEIHO 0-MaJIKO e(DeKTUBHHU.
CuHTe3upaHu ca [JBE CbEAMHEHUs, aMujJ Ha amaHTaguHa u 4-
bnyopdenmnanannna. CbeIUHEHUATa ca M3MUTAHW 32 ITUTOTOKCHYHOCT U
anTuBUpycHa akTuBHOCT [['.8.]. EMHOTO chequHeHne moKa3Ba 3a0eseKUTEITHO
BHCOKa aKTHUBHOCT.

CuHTe3upaHd ca HOBM aMUAM Ha aMaHTaJWHa W  pUMaHTaJWHA
(aMuHOaaMaHTHH) C IMCTHHA W € M3MUTaHa TSIXHATAa AKTUBHOCT CIPSIMO
nnpnyenmna supyc HINI1 [I.9.]. UscnenBanwte cheauHEHUS HE IMOKa3BaT

AKTHUBHOCT.



JIBe HOBM IPOU3BOJIHM HA aMaHTaJIMHA U pPUMaHTaJIMHA C Arg ca CUHTE3UPaHu U
M3MUTAHU 32 LUTOTOKCUYHOCT W AHTUBUPYCHA AaKTUBHOCT. AHAJIOIBT HAa
aMaHTaJIMHA TI0Ka3Ba TpaHMYHA AKTHUBHOCT, a PUMAHTAJAWH-apTUHUHA HE €
aktuBeH [[.10.]. WM3nurana e XxumMuYHATa CTAaOUITHOCT HA TIOJIYYCHUTE
cveaunenusta npu pH 1 u pH 7, u 37°C.

Cepusi OT HOBU PUMaHUTAJMHOBH IMPOU3BOJAHU C AMUHOKUCEIMHHUTE aJlaHWH,
BaJlMH W (DEHWIAJIAHUH Ca CHUHTE3UPAHU M € HM3y4yeHa TAXHATa aHTUBHPYCHA
aKTHUBHOCT cipsiMo nHGuyeHna supyc A [['.11.]. AnaHuiIpuMaHTaIMHBT MOKa3Ba
yMepeHa aKTUBHOCT.

Hsxonko mpow3BOJHM Ha OCEATAMUBHUDP C KIBUYHM KHUCEJIMHH (XOJUHOBA,
JI€30KCUXOJIMHOBA Y XEHOJIE30KCUXOJIMHOBA KUCEIUHM) ca nojydeHu upe3 DCC
meroaa. Hanpasenute Moaudukamnmm ca ¢ 1e1 yBeJandaBaHe Ha OMOHAIMYHOCTTA
Ha aKTHBHATa CyOCTaHIMA U YCTOMYMBOCT HA HEBPaMHUAA3HUSI WHXUOUTOP —
ocentamuBup [I'.12.]. TlomyyeHuTe cheIWHEHHS Ca TECTBAaHU 3a AHTUBHUPYCHA
akTuBHOCT chpsimo  A/Aichi/2/68 (H3N2). WscnenBanute CheAMHEHUS HE
MoKa3BaT ePEeKT CIpsiIMO BUpYca.

B ThpceHeTo Ha HOBM mNpeniekapcTBa, €(PEKTUBHU Cpelly TPUITHUS BUPYC ca
CHHTE3WPAaHU aHAJIO3W Ha amMaHTaguH ¥ pumantaauH (RS) -1 - (1-amamanTtin)
€TaHaMUH),  CHABPXKAIM THA30JIOB TMPBCTEH, M € TPOBEpEHa TIXHATA
aHTUBHpYCHA akTUBHOCT [I'.13.]. XuMu4yHATA UM CTAOMITHOCT CHIIO € U3CIIeIBaHA
npu pH 1 u 7,4 temneparypa or 37 °C. Paszpaboren e HPLC wmeton 3a
KOJIMYECTBEHO  OMNpEAENsIHE Ha  HEMNPOMEHEHOTO  KOJIMYECTBO  €CTep.
buonornynara akTUBHOCT Ha MPOM3BOJHHUTE HA aJlaMaHTaHa C€ IbHKM Ha
MPOCTPAHCTBEHATA MM CTPYKTypa, Ha 3HAUMTEIHATA JUMO(UIHOCT U TBbpAATa
BBIJIEBOJAOPOAHA CTpPyKTypa. ToBa yiecHsBa MPOHUKBAHETO UM Mpe3
ouonornyauTe MeMmOpanu. CliemoBaTENHO MOIU(MDHUIIMPAHETO HA OPTAaHWUYHU
ChEAUHEHUS] 4Ype3 AaJaMaHTUIOB OCTATbK MOXKE 3HAUYUTEIHO Ja MPOMEHHU
OnonornyHaTa UM aKTUBHOCT. BposIT Ha PE3UCTEHTHUTE TPUITHH IIIAMOBE CITPSIMO

aJlaMaHTaHHu CC YBCJIMYaBa BCAKa roavHa 1nmopagn CliIOHTaHHHW MyTallid B TCHOMaA



Ha Bupyca. ToBa Hajara pa3mMpEeH U3CIEeIBaHNS Ha IPUUUHUTE 32 Pa3BUTHUETO
Ha PE3UCTEHTHOCT W HAYMHUTE 32 HEHHOTO MPEOJOJIIBaHE Ype3 Ch3/IaBaHE Ha
HOBU aHTHBHUPYCHHU JiekapcTsa [[7.14.]

AMUHOAQIIMITHUTE TPOU3BOJAHM HAa AaMHUHOAJAMaHTAHWTE aMaHTaIuH W
pPUMaHTaIUH ca U3CJEIBaHU 32 aHTHUBHPYCHA aKTUBHOCT, HO B JINTEpaTypaTa ca
JUNCBAJIM JaHHU 3a IBTS Ha Mac-CIIeKTpajaHaTa (parMeHTaIusl Ha Te3u
ChEIMHEHMSI, KOETO € MOTUBUPAJIO €KHUIIa J]a HAIpaBH CJIEBAIOTO U3CIEIBaHE
[[.15.]. HabmronaBanu ca Ba OCHOBHU IbTS HA (parMeHTAIMs. 32 MPOU3BOIHU
Ha PUMaHTAaJWH ca OmNHWcaHuW 3aryom Ha pumantaguH u N-(l-agamaHTi)
etrndopmamu. [lpu mpou3BoAHUTE Ha aMaHTaJWHA Ca HAMEPEHU 3ary0u Ha
amanTtaauH U N- (l-agamanTinn) Gpopmamua. 3arybata Ha aMHHOANMITHATA TPyIIa
e o0mma 3a BCHYKH W3CJICIBaHU CheAWHEHUs. Pa3OupaHeTo Ha MeXaHHW3Ma Ha
dparMeHTalys MoXe J1a JOHeCe HOBa MPeJCTaBa 3a XapaKTEPU3UPAHETO HA TE3U
ChCIMHCHHSI.

[IyOnukyBaHu ca nu3ailH U CUHTE3 Ha cepus OT MPOU3BOJHU Ha aJaMaHTaH—
ChIbpIKAIIM MOAUDHUIMPAHH MENTHAA C THA30JI0B mpheTeH [I7.16.]. Onucan e
HauMHA Ha ToJlydaBaHeTo WM. M3cneiBaHa € aHTUBHpyCHaTa aKTMBHOCT Ha
HOBOCHUHTE3UpaHU CheauHeHus cpemry rpunuus Bupyc HINI1. M3cneasana e
rurotokcuuHocTTa (CCs0) m anTHBHpycHaTa akTUBHOCT (ICsp). AHamorsT Ha
puMaHTaauH ¢ THaszonoB npbcTeH Gly-Thz-pumantaaua mokas3Ba 1o0pa
akTUBHOCT cperry rpunHus Bupyc A/Hongkong /68 ¢ ICs0 = 0,11 pg/ml u CCsp =
50 pg/ml. B pnombiaHeHWe ca u3clneBaHW AHTHMHKPOOHA M MPOTHBOrHOMYHA
aKTUBHOCT CIIPSIMO MOJICITHH IamMoBe Ha rpam-nionoxutennu (Bacillus cereus),
rpam-otpunarentu (Escherichia coli) Mukpoopranusmu u re0u oT mmam Y arrowia
lipolytica 3344. Cwenunenusara Gly-Thz-pumanragua e ¢ 1o0pa aHTUBUpYCHA
AKTUBHOCT. a CBII[0 TaKa MOKa3Ba M MHOTO 00pa MPOTHBOTrHOMYHA aKTUBHOCT B
JIBE Pa3IMYHUA KOHIICHTPAIUU.

CuHTe3MpaHn ca aMaHTaJUHOBU TMPOW3BOJHHU C aPOMATHUTE AMHHO-KHUCEITHHU

dbenunananus, 4-F-beraunananud u Tupo3ud [[7.17.]. Unedra Ha ToBa u3cieABaHe



€ Ype3 BBBEKIAHE HAa AMUHOKHCEIMHHU Ja CE€ MOBUIIM AHTUOKCUIAHTHUS
ITOTEHIIMAJl HA aMAaHTA/IMHA, KOETO /14 3aCHUiIu aHTU-I[apKnHCOHOBA AKTUBHOCT.

Hamepeno € Hemo mMHOro mHrepecHo. OeHWIAIaHWI-aMaHTalluHaA € T10-
AaKTUBEH, OTKOJIKOTO THpo3uiI-aManTaauHa cupsimo DPPH. Cnpsimo cynepokcun-
paauKana TECTBAHUTE CHEAWHEHUS MMAT HUCKAa AKTUBHOCT. AKTHUBHOCTTA Ha
(eHnIaNaHUIOBOTO TMPOU3BOAHO € TMO-BUCOKA TMpPU TECTBAaHE CHPSIMO
CylnepoKcua-paaukan u B npuchctBuero Ha xenarop (EIATA) 16%, no unaue ca
cadu XelaTopHu.

Tl KaTO OKCUAATUBHUSAT CTPEC € BakHA ITPUYMHA 3a MOsIBaTa Ha 0oJiecTTa
Ha Anmxaiimep (AD) moxe na ce mpueMe, ye KOHIOTHPAHETO HAa HAJIMYHUTE
JIEKapCTBa C BEUIECTBA C aHTMOKCUIAHTHHU CBOMCTBA 111€ A0BEIE 10 OJaronpusiTeH
edpekr. llenra Ha mpoyuBaHeTo € Owiia Ja ce u3cie[Ba AHTUOKCHUIAHTHUST
KamauTeT Ha 7 ananora Ha Memantud (MEM) ¢ Gly, Ala, B-Ala, Val, Phe, Phe
(4-F) u Gly-Gly [I".18.]. AaTnokcuganTHuST KamanuteT Ha MEM-anano3ute e
TECTBAaH B XMMHMYHU CUCTEMH, TeHepupamu cynepokcuaeH aHuoH (O2°7) wu
xuapokcwtad (HO®) panukanu, u upe3 npusiarane Ha DPPH tecta. Pesynrature
ca MoKa3aJd He3HAYUTeNIeH eEeKT Ha BEeIlecTBaTa BbPXY aKTUBHOCTTA CIIPSIMO
DPPH®. Phe-MEM, (4-F) -Phe-MEM u Gly-Gly-MEM nemMoHCcTpHpaT paauKai-
ynapsima akTuBHOCT crupsimo O,°". Ceabpkamure Phe mpowsBomnu okaszpat
3amuTeH edekT BppXy uHayupanoro o OH® pasrpaxknane Ha ne3okcupu0o3a u
UMaT CIIOCOOHOCTH Jia XeJaTupar >kelie3Hr HOoHH. B 3akimioueHue, n3cieBaHuTe
Phe-ceappxammn  MEM  npou3BogHHM HpOsSBSBAT J00Opa aHTHOKCHIAHTHA
aKTUBHOCT ¥ MOJKE JIa C€ OYaKBa Ja ca eeKTUBHHU IpH JieueHue Ha AD.
CuHTe3upaHd U OLEHEHHM ca €ecTepu Ha AaHTUXEPIECHUTE JIeKapCTBa
TaHIUKIJIOBUP, IEHIUKIOBUP C XKITbUHUTE KUCEIUHU (X0JIOBA, XEHOJIEOKCUX0JI0Ba
U JIC30KCHUXOJIMYHA) W aMHHOKHCEIIMHHU €CTepH Ha alMKIOBHp 3a IN Vitro
AHTUBUPYCHA aKTUBHOCT CpEIy BUPYCU Ha Xepriec CUMIUIEKC Tuml 1 u tum 2
(HSV-1, HSV-2) [I'.19.]. AHTHBUpYCHHTE aHAJIM3W I[IOKa3Bar, dYe

Moauduuupanute anano3u Ha ACV u PCV ca no-manko akTUBHU B CPaBHEHHE C



nspBoHayanHuTe BemiectBa cpeury HSV-1 u HSV-2. CCsp 3a ranuukioBup-
ne3okcuxojat choTBeTcTBa Ha CCsp Ha OCTaHANWTE aHANO3d U HEroBara
aKTUBHOCT € MO-HHCKa OT TaHIuKIoBUp. [lomydeHuTe pe3ynratu mokas3Bar, ue
TecTBaHaTa MOAU(UKAIMA HE TIOI00psIBa AHTUBUPYCHATA aKTUBHOCT.
[TyonukyBano e cucremMHo NMR-uscnenBane Ha 12 agaMaHTaHOBM aMUIU C
noTeHIManHa 6uonornuna aktusHocT [.20.]. Xumuunute orMectBanus B *H u
13C NMR moka3BaT CXOJHM TEHICHIWH, 3ae€QHO C HIKOH crienuPpuIHU
CTPYKTYpHH MPOMEHHU B CIy4yauTe Ha apomaTHU 3amectutenu. Habmronenusita
OCUTYpSIBaT J100pa OCHOBA 3a OBJACIIM M3CIEABAHUS, OUIIO KATO MHCTPYMEHT 3a
nojrnoMarade Ha 0aszaTta JaHHU 3a ONpEJC/ISIHE HA HOBH ChEIMHEHUS WJIM KaTo
OTIpaBHA TOYKA 332 aHAIN3 HAa KOHPUTypanusaTa U KoHpopManusTa.

B cnenBamara cratus € olieHeHa XUIPOJIMTHYHATA CTAOMIIHOCT Ha HOBU aHAJIO3H
HA MEMaHTHHA, MOJAU(UIMpaHU C aMUHOKHCEIWHU, Tpu paziuuHo pH,
CHOTBETCTBAIIO HA YOBEHIKUTE OHOJOTMYHM TeyHocTH u opranu [[.21.].
MeMaHTHH € HeKOHKYpEHTEeH aHTaroHUucT Ha N-Metui-D-acnaprathaus peuentop
C HUCBHK JI0 yMepeH apuHuTeT. B mombiHeHue, TOW € mbpBUS MPEACTABUTEN Ha
HOB KJac JiekapcTBa 3a Oojectra Ha Amixaiimep (AD), nmeiicTBamm BBPXY
riiyramaTepruyHaTa cucrema upe3 OjokupanHe Ha N-metwin-D-acmapratHute
penentopu. M3cnenBanute cepuu OT MpeAsieKapCcTBa BKIIOYBAT MOAUUIIMPAH
MEMaHTUH CBC CIEJHUTE aMUHOKUCEIMHHU: ajaHWH, [-aJlaHuH, TJIUIHH,
deHnnanraHuH ¥ BaduH. XUJIPOJUTHYHATA CTAOWIHOCT C€ OMNpeiess MpH IBe
pasnmuunu ctoiHocTH Ha pH 2,0 u 7,4 ipu 37 °C, noioOHU Ha Te3U B YOBEIIKUS
ctoMax W KpbBHa  masma. CrmenumanHo — paspaboren  UV-VIS
CHEKTpOPOTOMETPHUYEH  METOJ, 32  KOJUYECTBEHO  OMpeAeNisHe  Ha
KOHIICHTPAIIMUTE HAa HEMPOMEHEHH ChEIUHEHUSl € MPUJIOKEH B KUHETUYHUTE
nscnensanus. Val-MEM e Haii-crabunen B HeyTpanHa cpefa u ipu 37 °C uma typ
= 50,2 gaca. Ceenunennero Phe-MEM nma cwiio MHOTO 100pa XUAPOTUTHIHA
ctabmHoCT — t12 = 29,6 h. PensT Ha cTaOMITHOCT HA IpYTUTE CheauHeHus e: Val-

MEM > Phe-MEM > Ala-MEM = Val-MEM> 3-Ala-MEM. Ala-MEM wu Gly-



MEM ca Haii-cTaOUITHUTE ChEIWHEHUS B KHUCENAa Cpela C MOYTH HIACHTUYHH
croiitHocTH 3a t12 =17,8 hm ty =16,3 h, chorBeTHO. CTaOMIHOCTTA HA TECTBAHUTE
ChCIMHCHHMSI B KHCEIIa cpejla € OTHOCUTETHO MO-MaJjKa, OTKOJIKOTO B HEYTpaJIHA.
Te ca nmoapenenu, kakto ciensa: Ala-MEM = Gly-MEM> Val-MEM ~ Phe-
MEM = fB-Ala-MEM. Bcuukd CheIUHEHHST HMMAT OTHOCHUTEIHO J00pa
XHJIPOJIUTHYHA CTAOMITHOCT — ImoBede oT 10 yaca KakTo MpW HEYTPAIHU, TaKa U B
KHcela cpela, KOETO € HambJIHO JOCTaThYHO, 3a Jia TpEeMHHAT B

KpT::BOO6paHleHI/IeTO 1 Ja CC U3II0JI3BAT KAaTO ITIOTCHIOIHUAJICH aHTI/IMI/IKpO6eH arcHT.

ITpunocu

Yucro cuHTETHYHHTE TNpuUHOCH Ha jom. CTaHKoBa ca MoauduIMpaHe Ha
BEIICCTBA C JIOKa3aHAa aHTHUBUPYCHA AKTHMBHOCT — aMaHTHJIHWH, PUMaHTaJIUH
(amamMaHTaHOBM  TPOUW3BOJHHW), abakaBUp,  AaI[MKJIOBUpP,  OCEITAMHBHD,
TaHITMKJIOBUD, TMECHIMKIOBUD KAKTO M Ha MEMaHTHH — JICKAPCTBEHO CPECTBO
npujaraHo Mpu JieueHue Ha OoJiecTTa Ha Anxaimep.

Moaudukanuure ca u3BbpuicHdn ¢ (1) pas3IMyHM  OPOTCHHOTCHHH WU
HENPOTEMHOTEHHH AMUHOKUCEIMHU W TEeNTUIUd — TJIMIUH, TIUIUI-TIUIIH,
[IIANAT-TIUIWI-TIUIUH, aJlaHuH, [-alaHuH, TUPO3WH, AapPTUHUH, CEpUH,
dbenunananvt, 4-gyopdeHunananvH, THA30I-ChIbPKANTA AMUHOKHCEITMHHI W
¢ (i) HaOoOp KIPYHU KUCCIIMHU — XO0JIOBA, XEHOAE30KCHX0JI0BA M JIE30KCUX0JI0BA
KHUCETTUHHU.

[IpoBenenu ca cepusi U3YEPHATEIHH CTPYKTYPHU W3CIICIBAHUS HA TOJYYCHUTE
ChEJMHEHHS — PEHTTeHO-CTPYKTypHH wusciensanus, ‘H u 3C NMR, wmac-
cnekTtpanuu uicnenBanus. Hamune e u 3D QSAR — cTpykTypHO U3cneqBaHe, B
KOETO € M3I0JI3BaH €IUH ChbBPEMEHEH TeopeTuueH cTpykTypeH meton (CoMFA)
3a KOpeJMpaHe Ha W3MEHEHHWSATa Ha OWOJIOTMYHA AKTUBHOCT W PA3JIMKHUTE B
CTPYKTypaTa Ha CepHs U3CJICIBAHN BEIIECTBA OT €AMH U CHITU THII.

Cepuno3eH Hay4YeH MPUHOC ca M u3cienBaHusaTa Ha 101, CTaHKOBa CBBP3aHU C

XUAPOJIM3HATA YCTOMYMBOCT Ha MOJIydYeHUTE MOAUGUITIPAHN BEIIECTBA C IIeJT Ja



ce MpOBEpH BB3MOXKHOCTTA Jla ObJAT M3MOJ3BaHU KAaTO NpeasieKapcTBa Ha
MPEILIECTBEHUIIUTE CH.

Bcuuku cuHTE3MpaHW ChEIVMHEHHS Ca W3MUTAHU 3a AHTUBUPYCHA AKTUBHOCT,
IUTOTOKCUYHOCT, a TaM KbJETO MNPEAIIECTBEHUKBT T'O MOpeAmnoyara, u IApyru
JIEKapCTBEHU aKTUBHOCTH.

3AKJIFOUEHUE

[IpencraBenute ot nou. MiBanka CraHkoBa HAy4YHU TPYAOBE ChABPKAT 3HAUUMHU
U OpUTMHAJIHM HAay4YHH U HAYYHO-TIPUJIOKHU TIPUHOCH B o00JIacTTa Ha
MEJIMIIMHCKATAa XUMUATA, KOUTO OTFOBAPAT HA BCUUKU M3UCKBaHUS Ha 3aKOHA 3a
pa3BuUTHE Ha akaJeMU4yHUs ChCcTaB B PemyOnuka bbirapus m npaBuiHHMKa 3a
NPUJIAraHeToO MY.

O06eMbT ¥ BUCOKO Ka4eCTBO HAa HAYYHUTE MPUHOCU, OTPA3EHU B MPEICTABEHUTE
Marepuaau, KakTo U ISJIOCTHATa JEeWHOCT Ha KaHaujaTtkata B oOjacTra Ha
00sIBeHUsI KOHKYPC, MU JlaBaT OCHOBAHHUE C JBJIOOKO YOeXKIACHUE J1a J]aM CBOSTa
MOJIOKUTEHA OIIEHKA M Jla MpernopbyaM Ha mouutaeMoTo HaydHoTO Xypu Aa
U3TOTBHU JOKIaA-TipeasioxkeHue 1o @akynretnusa cbeet Ha [IM®D, FO3Y , Heodur
Puncku* 3a u36op Ha gom. a-p MBanka ['eopruea CtaHkoBa Ha akaJeMUYHATA
JUTBXKHOCT ,,1ipodecop” 1o mnpodecroHaHO HampaieHue 4.2. XuMHUYECKH
HayK{, HAy9YHA CTICIIUATHOCT ,, XUMHUS Ha TPUPOJTHUTE B (PU3HOJOTHUHO-aKTUBHH

BEIIIECTBA — XMMHUS HA JICKAPCTBEHUTE CPeACTBA .

)

(mor1. n-p YKupko Benkon)

bnaroesrpan, ¢espyapu 2021 r. Penensenr:



REVIEW

By Assoc. Prof. Zhivko Velkov, Dept. of Chemistry at the SWU ,,Neofit
Rilski““, Blagoevgrad on the materials for obtaining the academic position of
"Professor”

In the contest for the academic position "Professor", announced in the State
Gazette, issue 97/3.11.2020, the only candidate is Assoc. Prof. Dr. lvanka
Georgieva Stankova from Southwest University "Neofir Rilski" - Blagoevgrad.

The documents submitted by the Assoc. Prof. Stankova comply with the
Regulations for the application of the Law for development of the academic staff
and Internal regulations for the development of the academic staff in SWU "Neofit
Rilski".

The candidate has submitted 22 scientific contributions published after the
acquisition of the academic position "Associate Professor", all of which match the
topic of this contest.

Ivanka Stankova graduated in 1982 from the University of Food
Technologies - Plovdiv as a major in "Technology of microbiological and
fermentation products ". She worked in a soft-drinks factory as head of a
laboratory until 1987. After that she took a position as a chemist at the Bulgarian
Academy of Sciences, in the Laboratory of bioorganic chemistry at the Institute
of Molecular Biology. Since 1992 she has been a part-time lecturer in the
Department of Chemistry at the Southwest University "Neofit Rilski", where she
occupied all teaching positions in succession: 1995 - full-time Assist. Prof.; 2000
- Chief Assist. Prof; 2011 - Associate Professor.

She was appointed as lecturer of the courses "Biochemistry", "Bioorganic
Chemistry", "Bio-active substances as food additives", "Chemistry of medicines",
"Bio-active substances: sport and health" for various chemical and non-chemical

specialties after her habilitation.



She has supervised 45 bachelor's and master's theses and 2 PhD theses. She
co-authored six syllabi for different courses. Assoc. Prof. Stankova has
participated in the preparation of the curriculum of the program - "Medical
Chemistry", as well as of other programs taught at the Department of Chemistry
of SWU "Neofit Rilski".

In 2012 she was elected Head of the Department of Chemistry in an
extremely difficult period - low interest towards the offered programs,
unmotivated academic staff. At the moment the department is in an extremely
good condition. In the recent years, there is enhanced interest towards the
programs of the Department, the faculties and staff members are highly qualified,
the scientific production grows annually, and the assessment of the Department
proficiency by Bulgarian National Evaluation and Accreditation Agency (NEAA)
is high.

In 2019, Assoc. Prof. Stankova joined the administration of the Rector of
the SWU as a Vice-Rector for Research and Doctoral training.

Assoc. Prof. Stankova participates in the competition for the professor
position with 22 publications in prestigious scientific journals, not included in the
documents for associate professorship, and 3 patent applications, which meets the
requirements for Full Professor position in professional field 4.2. Chemical
Sciences, according to the Rules for implementation of the Law for advancement
of the academic staff.

The professional field of Assoc. Prof. Dr. Ivanka Stankova is the synthesis
of new, bio-active substances aimed at improving the performance of already
established in clinical practice drug forms: the drug molecules are modified in
order to improve their activity, to increase their bioavailability or to reduce
toxicity. An important direction of her research interests is the stability towards

hydrolysis of the obtained substances with prodrug potential.



Review of the presented scientific papers

Abacavir is a medicine used to prevent and treat AIDS. It is usually well tolerated,
but some side effects may occur - liver damage and lactic acidosis, risk of
cardiovascular disease and more. A possible way to minimize these side effects
may be the linkage of abacavir to amino acids [B.1.]. Esters of abacavir with the
amino acid glycine, the dipeptide glycyl-glycine and the tripeptide glycyl-glycyl-
glycine were synthesized and their antiviral activity was assessed. One of the
newly synthesized esters Gly-ABC - demonstrates low cytotoxicity and high anti-
HIV-1 and MT-4 cells activity, low mitochondrial toxicity and high genetic
resistance.

Another way to modify antiviral drugs is the coupling to bile acids. Prodrugs
containing bile acids have a better pharmacokinetic profile than parent drugs
because bile acids tend to increase the ability to cross cell membranes. A series of
esters, prodrugs of acyclovir (ACV), with bile acids - cholic, chenodeoxycholic
and deoxycholic acid [B.2.] were synthesized and evaluated together with
valaciclovir for in vitro antiviral activity against herpes simplex type 1 and type 2
viruses. (HSV-1, HSV-2). The in vitro antiviral activity of the three bile acid
prodrugs was also assessed against Epstein-Barr virus (EBV). Plasma stability
tests were performed using liquid chromatography combined with mass
spectrometry. The biological profile of ACV prodrugs has been established.
Antiviral analyzes showed that ACV-cholate had slightly better antiviral activity
than ACV against HSV-1 and eight times higher activity against ACV against
HSV-2. ACV chenodeoxycholate exhibits six times higher antiviral activity
against HSV-2 against ACV. As for EBV, the highest antiviral effect was
demonstrated by ACV-chenodeoxycholate. Stability analyzes in human plasma
revealed that ACV deoxycholate was more stable than the other two prodrugs.
These results confirm the hypothesis that by altering the basic structure of ACV

with bile acids, prodrugs with enhanced antiviral activity can be obtained.



Memantine derivatives containing amino acids with antimicrobial activity for the
treatment of bacterial and fungal infections in patients with Alzheimer's disease
have also been synthesized [B.3.]. A series of six memantine hybrid molecules
were synthesized, 'H NMR, ¥C NMR, MS, X-ray structural analysis were
characterized and their antimicrobial potential as well as their activity as anti-
Alzheimer agents were tested.

A series of nineteen amino acid analogues of amantadine (Amt) and rimantadine
(Rim) have been synthesized and their antiviral activity has been assessed against
influenza A (H3N2) virus. [B.4.] Among these analogs, the binding of
rimantadine to glycine showed high antiviral activity and low cytotoxicity.
Moreover, this compound showed high stability after in vitro incubation in human
plasma for 24 hours. Its thermal stability was determined using differential and
gravimetric thermal analysis. The crystal structure of glycyl-rimantadine reveals
that it crystallizes in the orthorhombic structure. A structure-activity relationship
was established for this class of compounds by CoMFA (Comparative Molecular
Field Analysis) 3D-Quantitative Structure Activity Relations Relations (3D-
QSAR) studies. A reliable prognostic model for future syntheses has been created.
In addition, docking studies have been performed to reveal the spatial
requirements for activity.Cunre3upanu ¥ H3CIICABAHH 3a I[UTOTOKCHYHOCT H
MPOTUBOBUPYCHA AKTUBHOCT ca 4 aMaHTaJIMHOBU U PUMaHTaIUHOBHU MTPOU3BOIHU
¢ amuHOKHceauHH. [I7.5.].

Three esters of acyclovir with 4-F-phenylalanine, deoxycholic and
chenodesosicholic acid were synthesized and their resistance to hydrolysis was
studied under conditions close to those in the human stomach and in the blood -
at pH 1 and pH 7.4 at temperature 37 °C. [D.6.] The experiment shows that the
amino acid ester is the most unstable of the three compounds, and the bile acid
esters are stable under the same conditions. All compounds tested were more

stable than valaciclovir, the first effective prodrug of acyclovir.



A series of four adamantane derivatives with peptidomimetics containing one and
two thiazole rings were synthesized and tested for antiviral activity against
influenza HIN1 virus. [D.7.]. Rimantadine analogues with a thiazole ring show
moderate activity against influenza A/Hongkong virus. The other compounds are
significantly less effective.

Two amides of amantadine amide and 4-fluorophenylalanine were synthesized.
The compounds were tested for cytotoxicity and antiviral activity [D.8.]. One of
the compounds showed remarkably high activity.

New amides of amantadine and rimantidine (aminoadamanans) with cystine were
synthesized and their activity against influenza virus HIN1 was tested [D.9.]. The
test compounds show no activity.

Two new derivatives of amantadine and rimantadine with Arg have been
synthesized and tested for cytotoxicity and antiviral activity. The amantadine
analogue shows borderline activity, but the rimantidine-arginine is not active
[D.10.]. The chemical stability of the obtained compounds at pH 1 and pH 7 and
37 °C was tested.

A series of new rimanitidine derivatives with the amino acids alanine, valine and
phenylalanine have been synthesized and their antiviral activity against influenza
virus A has been studied [D.11.]. Alanylrimantidine shows moderate activity.
Several derivatives of oseltamivir with bile acids (choline, deoxycholic and
chenodeoxycholic acids) were prepared by the DCC method. The modifications
are made to increase the bioavailability of the active substance and the stability of
the neuramidase inhibitor oseltamivir [D.12.]. The resulting compounds were
tested for antiviral activity against A/Aichi/2/68 (H3N2). The test compounds
showed no effect on the virus.

In the search for new prodrugs effective against influenza virus, analogues of
amantadine and rimantadine (RS)-(-1-adamantyl)-ethanamine) containing a
thiazole ring have been synthesized and their antiviral activity has been tested
[D.13.]. Their chemical stability was also tested at pH 1 and 7.4 at 37 °C. An



HPLC method has been developed to quantify the unchanged amount of ester.
The biological activity of adamantane derivatives is due to their spatial structure,
significant lipophilicity and solid hydrocarbon structure. This facilitates their
penetration through biological membranes. Therefore, modification of organic
compounds by an adamantyl residue can significantly alter their biological
activity. The number of resistant influenza strains to adamantanes is increasing
every year due to spontaneous mutations in the virus genome. This requires
extensive research into the causes of the development of resistance and ways to
overcome it by creating new antiviral drugs [D.14.]

There are no data in the literature on the path of mass-spectral fragmentation of
acyl derivatives of aminoadamantanes and this motivated the group to perform
the next study [D.15]. Two main pathways of fragmentation have been observed.
Loss of rimantadine and N- (1-adamantyl)-ethylformamide have been reported for
rimantadine derivatives. Loss of amantadine and N-(1-adamantyl) formamide has
been found in amantadine derivatives. The loss of the aminoacyl group is common
to all tested compounds. Understanding the mechanism of fragmentation may give
a new idea of the characterization of these compounds.

Design and synthesis of a series of derivatives of adamantane-containing modified
peptides with a thiazole ring have been published [D.16.]. The method of
preparation has been described. Antiviral activity of newly synthesized
compounds against influenza HIN1 virus has been studied, also cytotoxicity
(CCso) and antiviral activity (ICso) The rimantadine analogue with the thiazole
ring (Gly-Thz-rimantadine) showed good activity against influenza
A/Hongkong/68 virus with ICso= 0.11 pug/ml and CCso=50 pg/ml. In addition,
antimicrobial and antifungal activity against model strains of gram-positive
(Bacillus cereus), gram-negative (Escherichia coli) microorganisms and fungi of
the strain Yarrowia lipolytica 3344 were studied. The compounds Gly-Thz-
rimantadine have good antiviral activity and also shows very good antifungal

activity in two different concentrations.



Amantadine derivatives with the aromatic amino acids phenylalanine, 4-F-
phenylalanine and tyrosine have been synthesized [D.17]. The idea of this study
Is: to increase the antioxidant potential of the amantadine by coupling to
appropriate amino acids, and by this way to enhance anti-Parkinson's activity.
Something very interesting was found. Phenylalanyl-amantadine is more active
than tyrosyl-amantadine against DPPH. Against superoxide radical the tested
compounds have low activity, but the activity of the phenylalanyl derivative is
higher when tested against superoxide radical in the presence of a chelator
(EDTA) 16%. Otherwise they are weak chelators.

Since the oxidative stress is an important reason of the Alzheimer's disease (AD),
it can be assumed that conjugating available drugs with substances having
antioxidant properties will lead to a beneficial effect. The aim of the study was to
investigate the antioxidant capacity of 7 memantine analogues (MEM) with Gly,
Ala, B-Ala, Val, Phe, Phe (4-F) and Gly-Gly [D.18]. The antioxidant capacity of
MEM analogs was tested in chemical systems generating superoxide anion (O,*
) and hydroxyl (HO®) radicals, and by applying the DPPH-test. The results
showed a negligible effect of the substances on the activity against DPPH®. Phe-
MEM, (4-F) -Phe-MEM and Gly-Gly-MEM. Phe-containing derivatives have a
protective effect on OH-induced deoxiribose degradation and have the ability to
chelate iron ions. In conclusion, the studied Phe-containing MEM derivatives
show good antioxidant activity and can be expected to be effective in the treatment
of AD.

Esters of the antiherpes drugs ganciclovir, penciclovir with bile acids (cholic,
chenodeoxycholic and deoxycholic) and amino acid esters of acyclovir for in vitro
antiviral activity against herpes simplex HS 2 type 1 and type 1 viruses were
synthesized and evaluated. ) [D.19.]. Antiviral analyzes showed that the modified
analogs of ACV and PCV were less active than the original substances against
HSV-1 and HSV-2. The CCsy for ganciclovir deoxycholate corresponds to the

CCsp of the other analogues and its activity is lower than that of ganciclovir. The



obtained results show that the tested modification does not improve the antiviral
activity.

A systematic NMR study of 12 adamantane amides with potential biological
activity has been published [D.20.]. Chemical shifts in *H and **C NMR show
similar trends, along with some specific structural changes in the case of aromatic
substituents. Observations provide a good basis for future research, either as a tool
to support the database for identifying new compounds or as a starting point for
configuration and conformation analysis.

The following article evaluates the hydrolytic stability of new amino acid-
modified memantine analogues at different pHs corresponding to human
biological fluids and organs [D.21.]. Memantine is a non-competitive antagonist
of the N-methyl-D-aspartate receptor with low to moderate affinity. In addition,
it is the first representative of a new class of drugs for Alzheimer's disease (AD)
that act on the glutamatergic system by blocking N-methyl-D-aspartate receptors.
The studied series of prodrugs includes modified memantine with the following
amino acids: alanine, B-alanine, glycine, phenylalanine and valine. Hydrolytic
stability was determined at two different pH values of2.0 and 7.4 at 37 °C, similar
to those in human stomach and blood plasma. A specially developed UV-VIS
spectrophotometric method for quantifying the concentrations of unchanged
compounds has been applied in kinetic studies. Val-MEM is the most stable in a
neutral medium and at 37 °C has t1,=50.2 hours. The Phe-MEM has very good
hydrolytic stability -t1,=29.6 h. The row of stability of the other compounds is:
Val-MEM > Phe-MEM > Ala-MEM = Val-MEM> 3-Ala-MEM. Ala-MEM and
Gly-MEM are the most stable compounds in acidic medium with almost identical
values for t;,=17.8 h and t;»,=16.3 h, respectively. The stability of the test
compounds in an acidic medium is relatively less than in a neutral. They are
arranged as follows: Ala-MEM = Gly-MEM> Val-MEM = Phe-MEM = B-Ala-
MEM. All compounds have relatively good hydrolytic stability - more than 10



hours in both neutral and acidic environments, which is quite enough to pass into

the bloodstream and be used as a potential antimicrobial agent.

Contributions

The purely synthetic contributions of Assoc. Prof. Stankova are the modifications
of substances with proven antiviral activity - amantidine, rimantidine
(adamantane derivatives), abacavir, acyclovir, oseltamivir, ganciclovir,
penciclovir, and memantine - a drug used in the treatment of Alzheimer disease.

The modifications were made with (i) various proteinogenic and non-
proteinogenic amino acids and peptides - glycine, glycyl-glycine, glycyl-glycyl-
glycine, alanine, N-alanine, tyrosine, arginine, serine, phenylalanine, 4-
fluorosanilinyl or with (ii) a set of bile acids - cholic, chenodeoxycholic and
deoxycholic acids.

A series of exhaustive structural studies of the obtained compounds were carried
out - X-ray studies, H and 3C NMR, mass spectroscopy studies. There is also a
3D QSAR - structural study, which uses a modern theoretical structural method
(CoMFA) to correlate the changes in bio-activity and the structural differences of
the tested substances.

An important scientific contribution is the research of Assoc. Prof. Stankova on
stability towards hydrolysis of the obtained substances in order to test their
utilization as prodrugs.

All synthesized compounds were checked for antiviral activity, cytotoxicity, and

other drug activities, pertaining to the precursor.

CONCLUSION
The scientific production presented by Assoc. Prof. Ivanka Stankova consists of
significant and original fundamental and application-oriented scientific

contributions in the field of medical chemistry, which match the requirements of



the Law for the advancement of the academic staff of the Republic of Bulgaria
and the regulations for its implementation.

The extent and the quality of the scientific contributions reflected in the presented
materials, as well as the overall activity of the candidate in the field of the
announced competition, give me the reasons to recommend to the Honorable
Scientific Jury to submit a report-proposal to the Faculty Council of the Faculty
of Natural Sciences and Mathematics, at the SWU "Neofit Rilski" for the
awarding to Assoc. Prof. Dr. lvanka Georgieva Stankova the academic position
"Professor” in the professional field 4.2 Chemical Sciences, scientific field

"Chemistry of natural and physiologically active substances - chemistry of drugs”.

Blagoevgrad, February 2021

Reviewer \MW)

Assoc. Prof. Zhivko Velkov



