Penenszusn

ot 1-p Harama Tpengadunosa, npodecop B MHCTUTYT 110 001112 M HeopranuyHa xumus npu bAH

Ha MaTepHaAIUTE, IPEACTABEHH 33 yUacTHE B KOHKYPC 32 3a€MaHEe Ha akajeMUyHaTa JIbxKHOCT (A/])
»podecop” B HHeTuTyT o Oprannyna xumus ¢ LHentsp no @uroxumus (MOXI @) npu BAH,
1o obusact Ha Buciie oopasoBanue 4. [Ipupoanu Hayku, MaTeMaTuka U HHGOpPMaTHKA,
npodecuoHaHO HanpaBieHue 4.2. XUMUYECKH HAyKH, HaydyHa CIICIHATHOCT ,,OpraHnYHa XUMUs

B xonkypca 3a akajeMuuHaTa JTBXKHOCT ,,lpodecop”’, 00siBeH B Opoit 43 Ha /IB ot 31 maii 2019 1. u B
untepHer-ctpanuna Ha MOXI®-BAH, 3a nyxaute nHa nabopatopus ,,CTPYKTypeH OpraHUYeH
aHanu3®, yuactsa aou. A-p dennua SAnyeBa [lantaneeBa or MOXI{P-BAH.

1. O0mo npeacraBsine HA MoJiydyeHuTe MaTepuau. [IpencraBeHusT ot gou. A-p SIHUEBAa KOMILJIEKT
MaTepuain € B choTBeTCTBHE ¢ n3nuckBaHuaTa Ha 3PACPDB u IlpaBuiiHuka 3a HETOBOTO MPUIIOKEHUE,
[IpaBuiiHKKa 32 YCIOBUATA U pefia 3a MPpUA0OHBaHe HA HAYYHH CTEIEHU U 3a 3a€MaHe Ha aKaJeMHYHU
mibxHOCTH B BAH n MOXI® u otroBaps Ha crneunduynute kpurepun Ha MOXI D 3a 3aemane Ha
aKaJieMUYHaTa JUTbKHOCT “mipodecop®.

Hou. n-p Henuna fnueBa e npeacraBuna obuio 80 nHayunu tpyna. Ot Tax, 9 mybnukauuu ca Oumm
BKIItOUeHU B aucepranusara it 3a OHC ,,noktop®, a 32 - B koHkypca 3a A/l ,,qouent™ B 2015 r. Te3u
Hay4YHH TyOJMWKaIMu HsAMa Ja ObJaT OOEKT Ha Hacrosmarta pereHsus. [Ipuemam 3a perieH3upaHe
BCUYKUTE OCTaHATH 39 HAyYHU MyOIMKAIUH, IPEICTABCHH OT KaHIUJaTKaTa 33 y4acTUE B HACTOSIIUS
KOHKYpc 3a A/l ,,ipodecop®. TAXHOTO omricaHre € HAMPaBEHO TMO-10y, B pa3/ien 3 Ha peleH3UusITa.

2. Kparku ouorpaduunm aannu. Jlon. a-p Jlennna Sngena Ilanraneesa e ponena Ha 24.01.1975 r.
Cnen mepuona Ha oOyueHne B Xumuueckus ¢akynrer Ha Coduiicku yHuepcurer “Cs. Ki
Oxpunckn” (1994-1999 r.) T ce aumomupa ¢ kpanupukamuss MarucTbp Mo XUMHUs U CHeUaTH3aIHs
no OpranunyHa u aHanuTHuHa xumuss. B mepuoma 2000-2003 r., kanaupatkata € JOKTOPAHT B
NOXI®. B 2003 r., cien ycnemHa 3amiyra Ha aucepranus Ha TeMa: “‘CHHTE3, CIEKTpalHM H
CTPYKTYpHU H3CJIE€/IBaHUS HAa HOBHU €JEKTPO-ONTUYHM U (oTopedpakTuBHU Marepuanu’, BAK
npuckxkaa Ha Jleanna Anuea OHC ,,nokTop®. B chmarta roguHa, TS MOCTHIIBA HA paboTa KaTO XUMHK
B NOXII®, a mo-kbpcHO € m3bpaHa 3a acucteHt B JlabopaTopus ,,CTpyKTypeH OpraHuyeH aHaimu3* Ha
ceimmsi uHCTUTYT. B 2015 1., cien ycrmemeH KOHKypC, TS ce XaOWJIMTHpa W 3aeMa aKajeMUdIHaTa
JUIBKHOCT ,,JIOLIEHT™ B ChIlaTa J1abopaTopHsi, KbAETO paboTH U 10 MOMEHTA.

3. O0ma xapaKkTepucTHKA HA 1eHHOCTTA HA KaHIUIaTa

Oyenxa na Hayunama oetiHocm; HayuHu nyoaukayuu. 3a yaactue B KoHKypca 3a A/l ,,ipodecop®, moi.
n-p SlHueBa e mpexacraBwia 39 OpUTHHATHM HAYYHH TpyJAa, KOUTO HE ca OWITM BKIIOUYEHU B
mucepranuaTa ¥ 3a OHC ,,nokTop® m B cnuchKa 3a ydyacTHe B KOHKypca 3a ,,JOHeHT . 31 oT Tax
(~80%) ca B criucanus ¢ UMOAKT (HAKTOP, KATO pasmpeeCHHETO UM 110 KBApTHIIM HA CIIMCAHUSITA, B
KOWTO ca MyOJMKyBaHH, € KakTo cieiBa: 9 6p. (23%) - B cnimcanust ot kBaptii 1(Q1), 4 6p. (10%) - B
crimcanus Q2, 7 6p. (18%) - B criucanus Q3, 11 6p. (28%) - B criucanus Q4. Exna ot nyOiukanuure e
B crnucanue 0e3 mMmmakT ¢aktop, HO ¢ SJR, 4 myOnukanmmum ca B cnucaHus 0e3 WHACKcanus, 2
MyOIMKaIMU ca B MEYaTHHU W3JIaHUS OT JOKIAJAM Ha KOHTrpecw U | myOnuKaius € riaBa OT KHUTA.



Bcuuky my0aukanuy ca B ChaBTOPCTBO, KATO pa3npeeieHUeTO UM 110 Opoil aBTOpH € KakTo ciie/iBa: 3
Op. myOnmkanuu ca ¢ 3 aBropa, 3 6p.-c4,706p.-¢5,406p.-c6,80p.-cbc7,70p.-¢c8,20p.-¢c9,
16p.-c 10,1 6p.-c11,26p.-c 12 u 1 6p. - ¢ 14 aBTOpA.

Bcuuxume nayunu mpyooege, npedcmasenu 3a yuyacmue 8 KOHKYpcd, ¢a 8 obnacmma Ha OpeanudHama
XUMUsL U ONUCBAM U3CNEO08AHUS CEbP3AHU CbC CUHME3d HA HOBU OP2AHUYHU CbeOUHEeHUs 34
MEOUYUHCKU NPUTIONCEHUsl, U3CIe08aHe HA MAXHAMA CMpPYKmypd, OuoniocuyHa axKmueHocm u
C8bp3aHUMe C Hes MexXamusmu Ha Oelicmeue, AHUOHHU U pPAOUKAl-AHUOHHU UHMepMeouamu,
uscneosane Ha NpoOMeHume 8b8 GMOPUYHAMA CIMPYKMYPA HA NPOMeUuHU npu Moouguxkayus ¢ UOHHU
MmeuHoCmu U OUOAKMUBHU MONEKVIU, UOeHmuUpuyuparne u OXapakmepusupane HA OpP2AHUYHU U
HeOp2aHu4yHU Mamepuanu 6 Xy0odcecmeeHu npou3eedenus u apxeoniocuynu apmegakmu. Anaiuzom
Ha npedcmagenume HAYYHU NYOIUKAYUU NOKA36d, Ye me Omeo8apsm no Opou u no Kavecmeo Ha
VCI08UAMA U MemMama Ha KOHKYpcd.

XaOWIHTAMOHHMST TPY/ Ha JI011. SIHUeBa BKIIFOUBA § HAYYHH ITyOJUKAIIUU, OT KOUTO 5 ca B CIIMCAHUS
Q3, 2 ca B cnucanus Q4 u egHa cratusi € B chnucaHue 0e3 ummnakT ¢akrop, Ho ¢ SJR. B
XaOUIUTALIMOHHUS TPyHd KaHAuaaTtkara Hsama myonukanud B Ql m Q2 cnucanus. B mer ot
nyOIMKaUuuTe, KaHAWJaTKaTa € Ha MbPBO MSCTO a B TPU € KOpecoHAupani aBTop. Taka, fgou. SHueBa
e mocturHaia 109 Touku 1o Trpyma mnokaszarenu ,B, oTHacamm ce 0 NyONIMKAIMUTE Ha
XaOUTUTAlIMOHHUS TpyHA, npu HeoboxonauM MuUHUMYM OT 100 Touku. OcraHanute MyOIMKalUu 3a
KOHKYpca, BKJIFOUEHU B Tpyna mokasarenu ,,I'*, ca nonecnu Ha kanauaarkarta 461 T. npu HeoOXoaum
MuHUMYM OT 250 T1.: 9 Op. mybOnukamuu B Q1 crmcanus, 4 6p. - B Q2, 4 6p.- B Q3 u 8 6p.- B Q4
CITMCAHMUS.

Oyenka Ha ywebnama Oevinocm Ha kanouoama. Jlon. n-p SlHueBa e mpeacTaBuiia JaHHU 32 PHKOBOJICTBO Ha
4 nurIoMaHTH U 4 crienuanu3anTy. JumioManTka, paboTuiia mox HeiHo pproBoACTBO (Mapus Apruposa)
e crmeuenmia Harpagara "AxkBaxum-2019” 3a Haif-moOpa aurmuioMHa paboTa mo xumusl B Harmonamxus
KOHKypC, opranm3upaH or denepanusita Ha Hay9HO-TEXHUYECKHTE ChIO3M W Chl03a Ha XUMHUIUTE B
bearapus. Ot 2018 rona., mom. SlHueBa € PBHKOBOAMTEN Ha €AMH PEAOBEH JOKTOpPAHT B JjabopaTopus
,CTpykTypeH oprannyet ananusz* B MOXL®.

Ilpeocmasenume 00 myK OaHHU C8UOEMEICMBAM 3d HAPACMBAWAMA HAYYHA AKMUBHOCM U
KOMNEeMeHmHOCM HA KAHOudamxama npe3 nocieoHume 200UHU, KAKMO U 34 YMeHUemo i 0a pbKogoou u
no02omes Kaopu 6 ooaacmma Ha U3C1e08aHUAMA U.

Opueunanuu nayynu npunocu. Hayunume npunocu na ooy. 0-p HHuesa ce uspaszsieam 6 HAmMpyngaHemo Ha
HOBU, CMOUHOCMHU eKCNePUMEHMANHU U MeOpemuyHy pe3yImamu, KAKmo U 6 U38eHCOaHemo Ha
Kopenayuu, ¢ NOMOWma Ha KOUmMo ca 0C8emaeHU Mexanusmume Ha AHMUOKCUOAHMHO U NPOOKCUOAMUBHO
Oelicmsue Ha peouya NPUPOOHU NPOOYKMU OM BAHUIUHOE MUN, CUHMEMUYHU OeH3UMUOA30N08U
NPOU3800HU, HUMPOAPOMAMHU CHLEOUHEHUs U MEeXHU AHUOHHU U PAOUKAN-AHUOHHU UHIMEPMeouamu.
Konkpemnume npunocu, Hakou pe3yimamu u NO-8ANCHU U3B00U OM MAX CA NPeOCmdaeeHu no-00uy 6
PpamKume Ha Qopmyauparume om KAHOUOAMKAMA Yemupu HayyHu memu.

1. Komounupano DFT u Y u3cienBane Ha MeXaHU3MHUTE Ha JICHCTBHE U Bh3MOKHUTE HHTEPMEAUATH
MIPU aHTUOKCUAAHTHOTO JICMCTBUE HA MPUPOJIHA AHTUOKCUJAHTH

B pamxume ma maszu mema, Hayumume MPUHOCU HA KAHOUOAMKAMA ce CbCMOAM 6 U3ACHABAHE HA
Mexanuzmume Ha AHMUOKCUOAHMHO Oelcmeue Ha cepus NPUpoOOHU AHMUOKCUOAHMU. 8AHUTUH, ANOYUHUH
[65] u cupuneanoexuo [52] na monexynno nuso, 6 norspua u nenonapua cpeda. C usciedsanusima no masu



mema KaHOuoamkama e NoKa3aia CMUCvild U 3HAYEHUemo HA MeopemuyHomo Mooenupane, npu Koemo
upe3  UBYUCAABAHEe HA  MEeopPemuyHu  QUUKO-XUMUYHU XAPAKMEPUCIUKU —KAMO  eHMAINnuu Ha
peakyuu/enepausi Ha OUCOYUuayus HAa 6pvb3Kama, UOHUZAYUOHEH NOMEHYUAaa, NPOMOHEeH aduHumem u
eHMannus Ha eleKmpOoHeH NPEeHOC, MO2am 0d ce U3C1e08am u NPeocKa38am mMexaHuzmume Ha oeticmsue u
BbL3MOJCHUME UHMEPMEOUamyu npu aAHMUOKCUOAHMHOMO Oelicmeue HA NPUPOOHU AHMUOKCUOAHMU.
PeakTBOCIIOCOOHOCTTA Ha amoIMHKWHA U BAaHWIMHA € OIICHEHA CIPSMO Pa3IUYHU CBOOOJIHU paJMKaNIU IO
TPH BB3MOXXHH MEXaHH3MH: TUpEKTeH npeHoc Ha Bogopon (HAT), mperoc Ha enuandeH enekTpoH (SET-
PT) u nmpenoc Ha mpoToH mocienBaH OT enekrpoHeH mnpenoc (SPLET) B monsipHu W HENOJNSAPHU
pastBopurenu. Ha Ga3ara Ha uzumcienure Ha DFT HuBO Ha TeopusTa entannuu Ha peakuuure (AH/BDE)
€ MpeJcKa3aHo, Y€ B HEMOJApHA Cpela arnolMHUHBT W BAaHWIMHBT pearupar eksorepmuuno ¢ *OH u
ankokcunHu pagukanu no HAT mexaHu3zbM, HO He pearupaT € NEPOKCUIIHU WU AIKWIHU PaJuKaId.
W3uucnenusira ca nmokasaiu oluie, 4e arnolMHUHBT Ou MOT'bJ Ja 00e3Bpexaa *OH u ankoKCHITHM pauKaiun
nmo SPLET mexanu3sM BBB Bojia, a ynaBsHeTo Ha *OOH oT anonmHuH € BB3MOXHO enMuHCTBEHO 1o SET
mexanu3bM BbB Boaa (o1 AH/IP). Jokasamencmeo 3a nadesxconocmma na nonyueHume pe3yimamu, Kakmo
U 3a npasuInusa u3OOp Ha MmeopemuyHume Memoou U Mooenu e pakxmvm, ye meopemuyHo npeocKazaHama
OMHOCUMENHA AKMUBHOC HA ANOYUHUH U 6AHUIUH € 8 Cbellacue ¢ eKCNePUMEHMANHU OAHHU NOJYYeHU Om
opyeu aemopu npu He3asucumu u3zcie0ganus. JIpyr u3Boa OT TeOpeTWYHHTE u3uucieHus e, ye SPLET
MEXaHU3MbBT € TPEINOYETCH B PA3TBOPHUTEINM, YJICCHSIBAIIM HOHHM3aIusTa (BoJa), KOSTO € MPOBOKUPAIIO
KaHJIuAaTKaTa JEeTAalIHO Ja U3Clie[iBa ChOTBETHHS OKCAHMOH Ha amonuHuHa 4pe3 MY cnektpockomnus u
DFT metoau. CiocoOHOCTTa HAa CHPUHTAAEXUABT Aa 00e3Bpexaa cBodoauu paaukamu mo HAT, SET u
SPLET wmexanum3mm € oueHeHa upe3 wm3umcieHute Ha DFT/B3LYP/6-311++G** HuBO Ha Teopusta
CTOWHOCTH Ha SHTAJIIH Ha JUCOIMAINS, HOHU3AIIMOHEH MOTEHIMA ¥ POTOHEH apUHUTET, B ra3oBa ¢asa,
6enzeH, Bona 1 DMSO. Pesynrature or m3uucieHusita B razosa ¢aza u OeHseH ca nokasanu, ye HAT
MEXaHU3MbBT € Hali-U3ro/IeH B HemoJsipHa cpena. Ha ocHOBaTa Ha M3UMCIICHUTE SHTAIMTUKM Ha AUCOLMAIHS
(BDE) e mpenmoyioxeHo, 4e CHPHHTAIACXUIBT € TMO-J00Bp AHTHOKCHAAHT OT BaHwimHa 1mo HAT
mexaHu3Ma. Thif Kato cupuHranaexuaa uMa no-uucka BDE croiiHOCT OT Ta3u Ha mertanona (M3MON3BaH B
M3CJIC/IBAHETO KATO MOJE Ha JIMOHI), € MPEICKa3aHo, Y€ CHUPUHIAIICXUABT OM MOrbI e(EeKTHBHO Ia
NPeOTBPATABA JIMNHMHATA NEpOKcHIanus. [Ipunoc na kamouoamkama e npeonodceHama meopemuyna
OYeHKa HA OMHOCUMETHAMA CMAOUIHOCH HA pAOUKAIUme HA CUPUHEAn0exudd U 6aHUIUHA Ype3
pasnpeoeneHuemo Ha CHUHOBAMA NILMHOCH, U3NOA36AHA KAMO MAPKA 34 OeNOKAIUAYUAMA Ha
HecOBOeHUsl eleKMpPOH no cnpezHama cucmema. B HenonsipHa cpena (OeH3eH), N3YHCICHUATA ca TIOKa3aIx
M0-MaJIka CIIMHOBA IUIBTHOCT BBPXY (DEHOKCHJIIHMS KHCJIOPOACH aTOM B paauKana Ha CHPUHTAIIEXUAA
OTKOJIKOTO TIPM BaHWJIMHA, MOPAIH KOETO € M3Ka3aHO TMPEATOIOKEHHETO 3a MO-TOJIsIMa CTa0WIIHOCT Ha
panukana Ha cupuHrangexuga. Illomevpoicoenue na mo3u meopemuyer U300 € HAMEPEHO 8
eKCNepUMEeHmMAanHo YCMaHo8eHUusi No-8UCOK Kanayumem 3a yiaeawe HaA c60000Hu paouxamu no HAT
mexanusvm. Hamepeno e owe, ue cupuneandexuovm ce Xapakmepuzupa ¢ NO-HUCHLK UOHU3AYUOHEH
nomenyuan (IP) omkoarxomo eanununa, koemo e 6 cvomeemceue ¢ eKCHePUMEHMAIHO YCMAHOBEHAMA 3A
He2o0 No-20JAIMA CKIOHHOCM O0a omoaea enekmpon. W3uucnenute |P CTOMHOCTM Ha BaHWIMHA U
CUpHHTAJIZIEXUA ca MO-BUCOKH OT Ta3u Ha ()eHoJa BHB BOJAa M HA Ta3W OCHOBA € MpeArnoioxkeHo, ue SET
MEXaHU3MbBT MPH JIBETE ChEIMHCHUsI ¢ Manko BepositeH. CroitHocTuTe Ha nporonuus apunuter (PA) 3a
CUpHHTAJIZICXUA ¥ BAHWIMHA ¢71a00 ce p3ITMJaBat, HO Bb3 OCHOBA HA U3YHCICHUTE SHTAIHN 33 IPEHOC Ha
enektpoH (ETE), GeHOKCHAaHMOHBT HAa CHPHHTAJICXHIA MPHUTEkKaBa IO-TOJIIMA CKIOHHOCT Jia OT/IaBa
€JIEKTPOH Ha CBOOOJHUTE paauKaiu (BbB BTopata cThlika Ha SPLET Mexanusma). Kamo ce 63eme npedsuo
U no-eucokama cmaduIHOCM HA NOYYA8AWUs Ce PAOUKAI, e U3KA3AHA XUNOme3amad, 4e CUPUHeanioexuovm
e no-cuiern aumuoxcuoanm om sanununa covugo u no SPLET mexanusma. V3ciienpana ¢ cnocoOHOCTTa Ha
CHpHHTaNIeXua 1a o0pa3yBa aHHOH B pa3tBop Ha DMSO-dg [52]. C MY criekTpockomnus € MmoKa3aHo, 4e



NPEBPBIUIAHETO B OKCAHUOH BOJM JI0 CHJIHO TIOHW)KaBaHe Ha BajleHTHOTO C=O TpenTeHe U OTMECTBaHE Ha
BaieHTHOTO Ph-O TpenTeHe KbM TO-BHCOKM YECTOTH, KOETO € CBHIPOBOJIEHO C TIOBUIABAaHE Ha
WMHTEH3UBHOCTUTE Ha anaexunHara C-H uwBHIIa M HAa MBUIMTE HAa aPOMATHUTE CKEJICTHH TPENTCHUS B
o6nacrra 1600-1400 cm™. B®3 OCHOBa HA TE3W CHEKTPATHH JAHHM U TEOPETHYHO H3UMCICHHUTE
CTPYKTYpHH HapaMeTpH, € HalpaBeH M3BOABT, Y€ CTPYKTypaTa Ha OKCAaHMOHA IOKa3Ba XMHOHO-TIOJ0OHA
reoMeTpus Ha pP-(heHUITHOTO SIPO.

2. H3caenpane Ha MeXaHM3Ma HAa aHTUOKCHUJAHTHO JICHCTBUE HA CHHTETUYHN aHTHUOKCUIAHTU

Opuzunannusam HayyeH NPUHOC 8 u3cieosanuama Ha 0oy. fHuesea ce cvecmou 6 paspabomeanemo u
npuiaeaHemo Ha HO8 nooxod 3a cunmesupanme Ha Hoéu N,N’-Ouzamecmenu OeH3UMUOA301-2-MUOHU,
uznonzeawy aza-npucveounseane no Muxaen [13]. I[lpunacanemo na usuuciumennu memoou npu
UHMEPOUCYUNTUHAPHU U3CAEOB8AHUSL KAMO HACMOoAWUme, e om CbuecmeeHo 3HaueHue u yoeOumenHo ce
nomewpcoasa om Gakma, uye HaAU-6ePOAMHUME MeXAHUSMU HA AHMUOKCUOAHMHO Oelicmsue ca
npeonoxcenu om Kanouoamxkama cied npogedenume DFT uzuucienus. 3a u3cieABaHe Ha CTPYKTypara ca
NPUIOKEHU peHTreHOCTpyKTypeH aHanu3 W DFT wu3umcnenus. BDE croiiHocTMTEe Ha numuaure ca
MOKa3aji, Y€ eCTCPHUTE MPOU3BOAHH C(PCKTUBHO YJIABAT JIMMUIAHH ATKOKCUIHH paauKalv, HO HE W
nepokcuaHu. [IpOTeKTUBHUAT edekT Ha OeH3UMHUIA30JI-2-THOHOBUTE €CTepU CpeIly JIMIUIAHATA
MEPOKCHUIAIMS CE U3pa3siBa B YJIAaBSHE HAa peakMOHHO criocoOHHTe HOe, KOUTO MHMLIMUpAT MpoLeca Ha
nepokcuanysi ¥ (GOPMUPAHETO Ha AJIKOKCHIHUTE pamukanun [LOe MpU penyKIMsITa HA JUMUIHUTES
nepokcuau. 3a xunpaszugaute npousBoanu, DFT wn3uncnenusita ca nokasanu, yue BDE croiiHocTTa Ha
amugHata N-H Bpb3ka € Mo-HUCKA OT Ta3u Ha JIUIHIHUTE MEPOKCHIHU pPaMKaId U CIEIOBATCIHO
XUJIPA3UIHATE TMPOU3BOJHM MOTAT Ja YIABAT JUNWIHUA TEPOKCHIHU- M QJIKOKCHIHU DPaIuKaId U Ja
MHXUOMpAT JUPEKTHO Mpolieca Ha JMnuaHa nepokcupaims. OT TEOpPETHUHHUTE PE3yJTaTh € HalpaBeH
W3BOJIBT, Y€ OT OCH3UMHIA30J1-2-THOHHUTE MOXE JIECHO Jla CE€ OCBIICCTBSBA MPEHOC HA EJICKTPOH KbM
JUNHUJIHATE paJWKaid W Ja ce o0pasyBaT paJWKal-KaTHOHM B TMOJIApHA cpeda. [lpw MenaToHUH,
CJIEKTPOHHUAT TPEHOC MOXKE BeAHara Ja ObJie MOCJIEABaH OT MPEHOC Ha MPOTOH M Ja ce (opmupa
MEXIMHHO ITUKJIMYHO ChEIMHEHUE, KOSTO € HEYTpaJieH pajiuKall, CIIOCOOCH J1a yJIaBsi CBOOOHH PaJIuKaIn
(oOpa3yBaHe Ha aayKT) W Ja MHXMOWpa JHMNHUIHATA TepoKcuaanus. llopaau 3HaYWTETHATa CIIMHOBA
IUTBTHOCT BBPXY S aToMa, 3a paauKali-KaTHOHA € MPEIIOI0KEeHO, Y€ ¢ Bh3MOXCH OIIE CIMH HAYWH 32
CBBbpP3BaHE Ha JIMIAIHU PATUKAIN Ha TOBA MSICTO U (hOpMUpaHE HA KaTHOHEH anyKT. [lonyuenume om 0oy.
AHnyesa pezyrmamu ca om 3HaAYeHue NpuU paspabomeaHemo HaA CXOOHU CbeOUHeHUS ¢ NOMEHYUATHO
NPULOdCeHUe Kamo UHXUOUMOPU HA OKCUOAMUBHUS cmpec NpU 4epHoOpobHu 3abonasanus. Cunmesupanu
ca cepus N,N’-ousamecmenu OeH3UMUOA301-2-MUOHU KAMO AHANO3U HA MENAMOHUH C YObIANCEHU
CMPAHUYHU 6epucu U Ca U3CAeO8AHU MeXHume XenamonpomekmusHu ceoticmea [12]. Ycemanosena e
8PB3KA CIMPYKMYpPa-akmueHOCH, KOSIMO € U3NOA36aHA NPU C1ed8aujomo CmpyKmypHO ONMuMusupare:. a)
HE3aMECTEHOTO  OEH3MMHIA30J-2-THOHOBO  SIAPO CE€ € J0Ka3alo KaTro  IO-OJIarompusITCTBAII
[UTONPOTEKTUBHATA AaKTHMBHOCT (parMEHT B CpaBHEHHE C 5-3aMECTCHOTO; D) HaJIMYMeTO Ha
(eHWIXUApa30HOBa TPyMa C EICKTPOH-IAOHOPHU 3aMECTHTEIM (METOKCH TpyIna) € IM0-0JaronpusTHO,
OTKOJIKOTO C €JICKTPOH-aKIICITOPHHU 3aMECTUTENH ((IIyOpEH aToM).

Hayunu npunocu na xamoudamkama no memama ca owje u Hoso-cunmesupanume 1,3-ouzamecmenu
OeH3UMUOA301-2-UMUHU Ype3 u3nonséare Ha 5(06)-3amecmeHu-6eH3uMuoa30ImuoIy Kamo npekypcopu,
KAKmo u NoayyeHume HOGU OAHHU 3a MAXHAMA aumuoxcuoaumua axmusnocm. [45]. Hzuucienume
EeHMannuu Ha OUCOYUAYUs HA 8Pb3KAMA NPeoCcKa38am, ye UMUHOOEH3UMUOA30aUme Mo2am 0a 0etucmeam
Kamo yiosumenu Ha c80000HU paouxaiu ype3 omyeneame Ha 6000poden amom om a-C-amom om
CMpanuyHume Gepucu, C8bP3AHU KbM UMUHOOeH3umudazonosus npvcmen. Ilopagu mno-sucokute BDE



CTOWHOCTH 3a JIKWJIMJICHOBUTE Tpynu B OeH3nMmuaazonnte, HAT e n3kiIoueH KaTo Bh3MOXKEH MEXaHU3bM.
Uskazana e xunomesa, ue nopaou eiekmpoH-0OHOPHUMeE C8OUCMBEA, MUA30100eH3UMUOAZ0TIOHUME MO2aAM
0a npemvpnam noemanuo oxucienue upes SET u 0a obpasysam paouxan-kamuoHu, CHOCOOHU 0a YAA8am
aunuonu ankoxcurnu (LO-), aunuonu nepoxcunnu (LOO-) unu xuopoxcunnu (+\OH) paoukanu u moeasa oa
00pazyeam medicouren adykm u 0a NPpeKpamsm npoyeca upe3 NPeHoc Ha NPOMOH.

B pamkume na masu nayuyna mema, upes excnepumenmannu u DFT memoou kanouoamkama e uzcieosana
cmpykmypama U paouxan-yiasauama aKmueHOCm Ha Opyea 2epyna CbeOUHeHUs, U30KCA3010- U
muaszonoxuopazununenxpoman-2,4-ouonu [61]. Ot nusciaenBanusTa Ha crocodHocTTa 3a yiaaBsiHe Ha NO-
panukana, cymnepokcuaHu aHuoH-pagukaim (Oz-) m DPPH-. e ycraHoBeHa 3HAYMTENIHO IO-BHCOKA
aKTUBHOCT Ha ChEIMHEHUATA C THA30JMIMHOB NPBHCTEH B CPAaBHEHHE C KyMapHHUTE C M30KCA30JIUAMHOB
npbscTeH. Cnoped meopemuuno uzuucienume eHmainuu Ha CbeOUHeHUAMa NPUMeNcasayu mua3onuouHo8
npvcmet, SET mexanuzmvm ce xkonxypupa ¢ HAT 6v6 600na cpeoa. Ilo mo3u npuyuna no-eucoxkama
AKMUBHOCM HA MA3U 2PYNA CbeOUHEHUs € 0DSACHEHA CbC CNOCOOHOCMMA UM 0a obesspedcoam ce0O0oHuUMme
paouxanu 8 noaapHa cpeoa eonospemenno no HAT u SET mexanuzmume.

3. I/ISCHCIIBBHC Ha MPOOKCUAAHTHATA AKTUBHOCT HAa HUTPOAPOMATHU CbCAUHCHUA

Opueunannu Hayumu npuHocu Ha 0oy. HHueea ce omxpueam 6 uzduepnamenHume U3CIE08aHUS 3d
xenamomoxkcuunocm na N,N’-ouzamecmenume 6eH3uMUOa301-2-MUoHY, NPU KOUMo, npou3eooHume Ha 5-
HUMPOOEH3UMUOA301A €A NOKA3AIU MHO20 BUCOK MOKCUKonio2uuen nomenyuan. [12,73]. W3cnensana e
BB3MOKHOCTTa 3a (OpMHpaHE Ha HUTPO paJWKal aHUOH Ha ecTepa Ha S-HUTPOOCH3MMHIA30ja dUpe3
eNMeKTpOoXuMUYHO TeHepupane U WY wmscnenBane B pastBop Ha DMSO [64]. Cmexrpockorcku (M)
nscnenanns 1 DFT u3uncnenuns ca mokasanu, 4e GopMUpPAHETO HA paauKal aHHOH BOAM JI0 ITOBHUIIIABAHE
Ha BuOparnmonHata yectora Ha C-NO; Bpb3Kara, kaTo pe3yaTatr OT HEWHOTO CKbCSBAaHE U yBEIHUYaBaHE Ha
MOPSIIbKA ¥, KAKTO W TMOHIKABaHE Ha BHOpaIoHHaTa YyecToTa Ha N-O BPB3KUTE B PE3yJTAT Ha TAXHOTO
yabikaBane. Om nonyueHume OaHHU KAHOUOAMKama e Gopmyaupana ciedHume 8axcHu 3agucumocmu: 1)
HEYTPAITHOTO ChEAWHEHHE M PaJUKal aHHOHBT MMaT KOIUTAHAPHA OPUEHTALMS Ha HUTPO Ipymnara CrpsiMo
apoMaTHaTa CHCTeMa, KOETO MOXKE Ja € NPHYMHA 3a HaOJ0JaBaHaTa TOKCHYHOCT, 2) yIb/DKCHATA
CTperHaTa eJIeKTPOHHA CHCTeMa MMa CIIMHOBA IUIBTHOCT, JIOKAJTM3UpaHa MPEIUMHO BbPXY HUTPO Irpymnara
HAa paavKall aHWOHA, 3) paarKal aHHOHBT MMa YIBIDKCHA CIPErHaTa CHUCTEMa CHPSMO HEyTpajaHaTa
MoJjieKysa; 4) MpPUCHCTBHETO HA THOHHA Tpyma W N-aJKWJIHA BEPUTH B OCH3MMUIA30JOBHUSI MPHCTECH
JonpuHacs OJaronmpusTHO 32 HaMmajsBaHE Ha TEHACHIMATA 3a oOpa3yBaHE Ha HUTPO PAaTUKaN aHUOHH.
Upes uzuucnenume HOMO u LUMO enepeuu, aouabamuume ereKmpoHHU agpuHUmemu u eHepeemuiHama
paznuka mexncoy paoukal aHUOHA U HEYMpAaiHama MONeKYId, U CpA6HeHuemo ¢ mesu Ha Opyau
HUMPOAPUIHU CbEOUHEHUs, € YCMAHOBEHO, e CKIOHHOCMMA KbM OUOpeOyKyus Ha HUmpo 2pynama Ha
uzcne08anume HUMpPOOEH3UMUOA30U 8 DUOIOSUYHUME CUCMEMU e CPAGHUMA C MAa3u HA HUMPOOEeH3eH U
HUME3VIUO U e MHO20 NO-HUCKA OM MA3U HA HUMPOQDYPAHMOUH.

IIpunocu na kanoudamkama owje ca u Hogume OAHHU NOIYHUEHU NPU U3YYABAHEMO HA eNeKMPOXUMUUHOMO
npeepvlyane Ha 08e HUMPOAPOMAMHU JeKAPCMEd, CE8bP3AHU C XeNAmOMOKYUHOCM . HUMPODYPAHMOUH
[51] u Humesynuo (ayaum) [62]. U3cnensanero e mpoBemeHo B pastBop Ha DMSO-de u mpomenure,
NPOM3THYAIKM OT TPEBPBIIAHETO ca peructpupanu upe3 MU-cmektpockomnus. Jlokanuszanusta Ha
HECJIBOCHHUS CJICKTPOH MPH HUTPO Tpylara JIOTHYHO € MpHeTa KaTo OCHOBATEHA MPHYWHA 33 BHCOKATa
PEaKTHBOCIIOCOOHOCT Ha OOpa3yBaHMs paAJAMKaI-aHUOH Ha HUTPOPYPAHTOMHA M CIIOCOOHOCTTa 3a
oOpa3yBane Ha ROS upe3 ornaBane Ha enekTpoH. Ha Oazama Ha meopemuyHo npedcKazanume CneKmpu
HA 8b3MOJCHUME NPOOYKMU HA PeOyKYuama npu npespvbuyaHemo HA HUME3YIUO, e HANPABeHO



3aKNIOYEHUENO, Ye Npu Mme3u YCI08Us eneKmpoXUMULHAMA PeOVKYUs Ha HUME3YIUO 600U 00 hopmupane
Ha paduxan ouanuon [62].

4. Cunte3, OuWONOrMYHA AaKTUBHOCT U BpPB3KA CTPYKTYpa-aKTUBHOCT Ha  JUACHCHUIICHTHIHH,
OEH3MMU/1a30JI0BH, THCHOIIUPUMUIMHOBH U 2-aMHHO-5-aJIKWINACHTHA3010-4-0HOBH IPOU3BOIHH

Hayunume npunocu na kanouoamkama no masu mema ce CbCmosm 8 NOIY4aeaHemo Ha HO8U CbeOUHEHUs]
U Hampyneawemo Ha HO8U OanHu 3a msax upez MUY u SAMP cnexmpockoncku mexuuxu. AHATU3BT Ha
CHEKTPOCKOINCKUTE JaHHU € TMOAKPENeH OT JAETalieH TEOpeTHYeH aHaliu3 Ha TeoOMEeTpUYHaTa |
€JIEKTPOHHATA CTPYKTypa Ha MoJieKyauTe. CIeKTPOCKOICKUTE M TEOPETHYHUTE AAaHHU ca KOPEIHpPaHU C
pe3yiaTatd OT OWOJOTMYHHM HW3CJIEIBAaHUS 3a aHTHOAKTepHalHa, NPOTHBOPAKOBA, AHTHUIIAPA3HTHA,
MHXUOWpaIlia aKkTUBHOCT Ha KcaHTMHOKcuaazata u J|Haza 1. Upes usuucaumennu memoou ca uzyuenu
CMpYKMypHUmMe  Xapakmepucmuku, — KOUmo  uusasam  6bpXy  OuoiocuyHama  aKmueHocm U
83aUMOO0elCcmeuemo ¢ pasiudnu ouonocuunu muwenu. Ilonyuena e nonesna ungopmayus 3a epvKama
cmpykmypa-akmusnocm. — JlaHHM ~ 3a  cuHTe3a, OHOJOrMYHaTa AaKTHUBHOCT M CTPYKTYPHOTO
OXapaKkTepu3upaHe Ha TUACTICHIICNITHIHUTE MPOM3BOIHH ca MOJIPOOHO 0OChAeHU B myoOnukaimu [44, 48,
46, 57, 68]. TaBromepusiTa ¥ H30OMEpHUITa HA PA3TUYHHA TPYNUd OCH3MMHUIA30JH, H3CICIBAHETO Ha
uHXuOupamara akTuBHocT crnpsmo JIHaza I u HaumHuTe Ha B3aMMOJAEHCTBHE C €H3UMa ca OOEKT Ha
nyonukaiuu [67, 75]. Ilyonukarmute [77, 55, 76] npeactaBsaT u3cieABaHUATa BbPXY aHTUXCIMHHTHATA U
MPOTUBOPAKOBA AKTHBHOCT Ha THUEHO[2,3-d|mupuMuanH-4-oHU W HMHXUOMpAIIaTa aKTHBHOCT CIIPSIMO
JlHa3za I, 3aeqHO ¢ u3sACHsABaHE Ha CTPYKTYpHUTE OCOOCHOCTH, BIMSCIIM HAa aKTUBHOCTTA U BB3MOXKHHTE
MEXaHU3MH Ha JCWCTBHE 4pe3 B3aMMOJCHCTBHE C OWMOJIIOTUYHU MHUIIEeHH. KcaHTHHOKCHIAa3HHUTE
MHXHOUPAIIN CBOWCTBA W MPOTUBOBB3MAINTEIHATA AKTUBHOCT Ha 2-aMHHO-D-aJIKIIIMACHTHA30I-4-0HU ca
npeacTaBeHu B myonukarus [47].

Onucanume 00 myK u3ciedg8anusi Ha 0oy. 0-p HAnueea ca 0ogeru 00 HAMPYNBAHEMO HA 201AM OpPOU
HOBU UHMeEPeCHU eKCNEPUMEHMANHY U MeopemUuyHy pe3yimamu 3a MOJeKYIHUmMe XapaxKmepucmurkuy u
ouonocuuHOmMo Oelicmsue Ha cepus Hosu cvbeourerus. Ilonyuenume oannu u U3600U om msax ca 0oopa
OCHO8a 3a OvOewjo pazeumue Ha U3C1e08anuama U. Ycmanogenume Koperayuu CMpyKmypa-aKmueHOCH
umam @yHOameHmanen Xapaxkmep u mo2am 0d ce U3NOA36am NpU OU3AUHA HA HOBU HNPOU3BOOHU C
no0obpenu papmakoiocudHu c80UCmMB8a U no-Hucka mokcuynocm. Jlou. n-p SlHueBa mma sicHa BU3HS U
IUTaH OTHOCHO MEPCIIEKTUBUTE 3a pa3BUTHE HA U3CIICABAHUITA i B ClieAHUTE HarpasieHus: 1) J{uzaiin,
CHUHTE3, CTPYKTYPHO OXapaKTepU3UWpaHe W H3yyaBaHE HA MEXaHU3MHUTE Ha OWOJIOTMYHO JIEHCTBUE HA
Hosu OEH3UMUIa30J10BU npou3BoaHu; 2) MU u3cnensaHe Ha BTOpUYHATA CTPYKTypa Ha MPOTEUHH; 3)
CrneKTpOCKOIICKH U3CIEIBaHHUs HA MaTepPHUaIH OT KyJITYpHOTO HAClIEACTBO.

WNuTepauciuminHapHUTe ¥ IMAPOKOCTIEKThPHUTE HM3CJICIBAHUS Ha MO1. SIlHYeBa ca HaMEPWIN OT3BYK B
MEXIyHapoaHata nureparypa. Oomusar Opoii 3a0ensa3anu UTaTH BBPXY NyOaukanmuute i € 152, Bcuukure
B CITMCAHWs, WHACKCHUPAaHU B CBETOBHUTE 0a3W JaHHW, KOETO JOKa3Ba MEXIYHAPOJHUS WHTEPEC KbM
MOJTydeHUTe OT KaHaumaTkata pesynatatd. C To3m Opoit muratu (304 T.) TS M3MIBJIHABA MUHUMAITHUTE
n3uckBanwus o [lokazaren ,,JI* ot 200 1. 64 OoT nUTaTUTE Ca HA MyOIUKAIMK BKIIOUEHHU B TUCEPTAIUsITA 32
OHC ,,moxTop* W mpeacTaBeHUTEe B KOHKypca 3a ,,JomeHT . OcTtaHamuTte 88 muTaTH ca Ha MyOJIMKAIUH,
NPEJCTaBEHH 3a y4acTHUE B HACTOSNIMS KOHKYpC 3a ,,nipodecop”. Mnoexcvm na Xupw (h) évpxy eécuuxu
nyonukayuu Ha o0oy. Hwnuesa, cnoped Scopus, e 11, Koemo y0oe1emeopsasa UUCKBAHUAMA HA
Ipasunnuka na UOXI]® 3a h > 10. Hayunata peiiHocT Ha moi. SHueBa BkjrouBa 14 ydvacTus B
HAIMOHAJHH MPOEKTH, 3 y4acThs B MEKTYHAPOJHH MPOEKTH U PHKOBOJCTBO HAa 3 HAI[MOHAIHH MPOCKTH.
Pesynrarure oT HEWHUTE HAYYHU U3CIICJBAHHS Ca TMPEACTABIHA MHOTOKPATHO HA HAIM M MEXIYHAPOIHU
HayyHU (opymH ¢ 26 mocTepa U 2 JOKJIaja Ha MEXIyHApoaHU ¢opymH M 9 mocTepa Ha HAIlMOHAJIHU C



MexayHapoaHo ydactue. JIe or mocrepuure npeacrapsaus (B 2017 r. B [upor, Copoust u B 2018 r. BbB
Bapmna, bearapus) ca monmyuywin Harpaaara 3a Hai-moOBp mocrep.

4. 3aknaw4denne. B koHkypca 3a 3aemane Ha AJl ,,upodecop”, ooy. 0-p [enuya Auuesa e
npeocmasunia 0ocmamvyer Opou HayyHu mpyooee, MyoIMKyBaHu cien 3ammrata Ha OHC ,,mokTop* n
3aemaneto Ha AJl ,ngouentr”. IlocturHaturte OT KaHAWAATKAaTa pe3yJATaTd B  HAy4HO-
M3CJeI0BaTeNICKaTa ICHHOCT, HAITBJIHO ChOTBETCTBAT Ha crieMU(pUYHUTE U3MCKBaHUS Ha [IpaBuiHuKa
Ha MOXI®-BAH 3a npunoxenune Ha 3PACPB. B uscreosanusma na xamouoamxama uma
OPUSUHATHU HAYYHU NPUHOCU, KOUMO Ca HNOAVUUIU MeNCOYHapoOHo npusnanue. llpoBeneHure
TEOPETUYHH M EKCIIEPUMEHTAIHU W3CIEIBAHUS M TMOIYYEHUTE OT TAX Pe3yJATaTH MMaT NpPaKTUYeCKa
MPWIOKUMOCT. JJoy. 0-p Anuesa npumedsicaéa 6e3cnopHa Hayuuma Keanugukayus u nomeHyuan 3d
npogedcoane U pbKoBOOeHe HA CMOUHOCMHU HAYYHU u3ciedsanuss 8 6voewe. Crep 3amo3HaBaHe C
MpeJICTAaBEHUTE B KOHKypca MaTepuald W Hay4YHH TPYAOBE, aHalM3a Ha TAXHATa 3HAUYUMOCT U
ChIbPKAIIUTE C€ B TSIX HAYYHU M HAYYHO-TIPUJIOKHU MPUHOCH, HAMUPAM 32 OCHOBATEIHO Ja JaM
CBOSAATA TOJIOKUTEIIHA OIIEHKA KaTo TJIacyBaM C ,,Aa", U yOeaeHo mpernopbuaM Ha HaydHoTo xypu na
M3TOTBU JOoKJIan-nipenoxkenue 10 Hayunus cpBer Ha MOXI®-BAH 3a u3bop Ha mou. n-p [enuna
SlHueBa Ha akaJeMHYHaTa JUTBKHOCT ,,ipodecop” B UOXIP-BAH no [Ipodecronanno HamnpapieHmne
4.2. XMHUYECKU HAyKH, Hay4yHa CHEHAIHOCT ,,OpraHnyHa XUMHs‘“.

09.09.2019 r. Penensenr:

(mpo¢. n-p Hatama Tpenngadunosa)



Review

by Dr. Natasha Trendafilova, Professor at the Institute of General and Inorganic Chemistry at the
Bulgarian Academy of Sciences

of the materials submitted for participation in the competition for the occupation of the academic
position (AP) "Professor” at the Institute of Organic Chemistry with Center of
Phytochemistry (IOCCP) at BAS, in the field of higher education 4. Natural sciences,
mathematics and informatics, professional field 4.2. Chemical Sciences, specialty "Organic
Chemistry"

Assoc. Prof. Dr. Denitsa Yancheva Pantaleeva is the only candidate in the competition for the
academic position "Professor", announced in issue 43 of the State Gazette of May 31, 2019 and
on the website of IOCCP-BAS, for the needs of the “Structural Organic Analysis” Laboratory at
IOCCP-BAS.

1. General presentation of the received materials. The set of materials, presented by Assoc.
Prof. Dr. Yancheva, is in accordance with the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria and the Regulations for its implementation, the Rules
for the conditions and the order for acquiring scientific degrees and for occupying academic
positions in BAS and IOCCP and meets the specific criteria of IOCCP to occupy the academic
position "Professor".

Assoc. Prof. Denitsa Yancheva has presented a total of 80 scientific papers, of which, 9
publications were included in her PhD thesis and 32 in the “Associate Professor” competition in
2015. These scientific publications will not be a subject of this review. | accept for review all the
other 39 scientific publications submitted by the applicant for participation in this competition
for AP "Professor"”. Their description is made below in section 3 of the review.

2. Brief biographical information. Assoc. Prof. Dr. Denitsa Yancheva Pantaleeva was born on
24.01.1975. After the period of study at the Faculty of Chemistry of Sofia University (1994-
1999) she graduated with a Master's degree in Chemistry and a specialization in Organic and
Analytical Chemistry. In the period 2000-2003, the candidate is a PhD student at IOCCP. In
2003, after successfully defending a thesis on the topic: "Synthesis, spectral and structural
studies of new electro-optical and photorefractive materials”, the High Testimonial Commission
awarded Denitsa Yancheva with the scientific degree "Doctor". In the same year, she went to
work as a chemist at IOCCP and later was elected as an assistant at the “Structural Organic
Analysis” Laboratory of the same institute. In 2015, after a successful competition, she was
habilitated and held the academic position of Associate Professor in the same laboratory, where
she has worked so far.

3. General characteristics of the applicant’s activities. Evaluation of scientific activity;
scientific publications. For participation in the competition for AP "Professor”, Assoc. Prof. Dr.
Yancheva presented 39 original scientific papers. 31 of them (~ 80%) are in impacted journals,
and their distribution by quartile of the journals is as follows: 9 publications (23%) - in journals



from quartile 1 (Q1), 4 publications (10%) - in Q2 journals, 7 publications (18%) - in Q3
journals, 11 publications (28%) - in Q4 journals. One of the publications is in a non-impact
factor journal, but with SJR, 4 publications are in non-indexed journals, 2 publications are in
conference reports and 1 publication is a book chapter. All publications are co-authored and their
distribution by authors is as follows: 3 publications are with 3 authors, 3 - with 4, 7 - with 5, 4 -
with 6, 8 - with 7, 7 - with 8, 2 - with 9, 1 - with 10, 1 - with 11, 2 - with 12, and 1 is with 14
authors.

All scientific papers presented in the competition are in the field of organic chemistry and
describe studies on the synthesis of new organic compounds for medicinal applications,
investigations of their structure, biological activities, mechanisms of action, relevant anion and
radical anion intermediates, elucidation of protein secondary structure upon modification with
ionic liquids and bioactive molecules, identification and characterization of organic and
inorganic materials in art objects and archaeological artefacts.

The habilitation work of Assoc. Prof. Dr. Yancheva includes 8 scientific publications, 5 of which
are in Q3 journals, 2 are in Q4 journals and one article is in a non-impact factor journal, but with
SJR. The candidate has no publications in Q1 and Q2 journals in the habilitation work. In five of
the publications, the candidate is the first author and in three - she is the corresponding author.
Thus, Assoc. Prof. Yancheva achieved 109 points in the group of indicators "B", referring to the
publications of the habilitation work, with a minimum of 100 points required. The other
publications for the competition, included in the group of indicators "D", brought to the
candidate 461 points with a minimum of 250 points required: 9 publications are in Q1 journals, 4
-in Q2,4 in Q3 and 8 in Q4 journals.

Assessment of educational activity of the applicant. Assoc. Prof. Yancheva presented data for the
supervision of 4 graduates and 4 postgraduate students. A graduate student working under her
supervision (Maria Argirova) has won the “Aquachim-2019” Award for Best Diploma in
Chemistry at the National Competition, organized by the Federation of Scientific and Technical
Unions and the Union of Chemists in Bulgaria. Since 2018, Assoc. Prof. Yancheva is the
supervisor of a PhD student in the “Structural Organic Analysis” Laboratory at IOCCP.

The data presented so far show the increasing scientific activity and competence of the candidate
in recent years, as well as her ability to supervise and train staff in her field of research.

Original scientific contributions. The original scientific contributions of Assoc. Prof. Dr.
Yancheva consist in accumulation of new, valuable experimental and theoretical results, as well
as in the derivation of correlations by which the mechanisms of antioxidant action of a number
of natural vanillin-type products, synthetic benzimidazole derivatives, nitro aromatic compounds
and their anionic and radical anionic intermediates have been clarified. The specific
contributions, some results and more important conclusions from them are presented below
within the framework of the four scientific topics formulated by the candidate.

1. Combined DFT and IR study of the mechanisms of action and possible intermediates in the
antioxidant action of natural antioxidants



Within this theme, the candidate’s scientific contributions consist in elucidating the mechanisms
of antioxidant action of a series of natural antioxidants: vanillin, apocynin [65] and
syringaldehyde [52] at molecular level, in polar and non-polar environments. Performing
research on this topic, the candidate has demonstrated the meaning and the importance of the
theoretical modeling, whereby by calculating theoretical physicochemical characteristics such
as enthalpy of reactions/bond dissociation enthalpy, ionization potential, proton affinity and
electron transfer enthalpy, the mechanisms of action and possible intermediates of the
antioxidants can be investigated and predicted. The reactivity of apocynin and vanillin was
evaluated against various free radicals via three possible mechanisms: direct hydrogen transfer
(HAT), single electron transfer (SET-PT), and proton transfer followed by electron transfer
(SPLET) in polar and nonpolar solvents. Based on the DFT-calculated enthalpy of reaction
(AH/BDE), it has been predicted that in non-polar environment, apocynin and vanillin react
exothermically with *OH and alkoxyl radicals via the HAT mechanism but do not react with
peroxyl and alkyl radicals. The calculations also showed that apocynin could scavenge *OH and
alkoxyl radicals via the SPLET mechanism in water, and the scavenging of *<OOH by apocynin is
only possible via the SET mechanism in water (according calc. AH/IP). Proof of the reliability of
the results obtained, as well as of the correct choice of theoretical methods and models, is the
fact that the theoretically predicted relative activity of apocynin and vanillin is in agreement with
experimental data obtained by other authors in independent studies. Another theoretical
conclusion made by the candidate is that the SPLET mechanism is preferred in ionization
supporting solvents as water, and this finding provoked the candidate to examine in detail the
relevant oxyanion of apocynin by IR spectroscopy and DFT methods. Syringaldehyde's ability to
scavenge free radicals by HAT, SET, and SPLET mechanisms has been evaluated by
DFT/B3LYP/6-311++G** calculations of the bond dissociation enthalpy, ionization potential
and proton affinity in gas phase, benzene, water and DMSO. The results from the gas phase and
benzene calculations have shown that the HAT mechanism is the most favorable one in a non-
polar environment. Based on the calculated bond dissociation enthalpy (BDE), it was suggested
that syringaldehyde is a better radical scavenger than vanillin via the HAT mechanism. As
syringaldehyde has a lower BDE than methanol (used in the study as a model lipid radical) it has
been predicted that syringaldehyde should effectively prevent the lipid peroxidation. The
candidate's contribution is the proposed theoretical evaluation of the relative stability of the
syringaldehyde and vanillin radicals by the spin density distribution used as a measure of the
odd electron delocalization through the conjugated system. In a non-polar environment
(benzene) the calculations showed a smaller spin density at the phenoxyl oxygen atom in the
syringaldehyde thus suggesting higher stability of the syringaldehyde radical. Confirmation of
this theoretical conclusion was found in the experimentally established higher radical
scavenging capacity by the HAT mechanism. Syringaldehyde has also been found to have a
lower ionization potential (IP) than vanillin, which is consistent with the experimentally found
higher ability to donate an electron. The calculated IP values of vanillin and syringaldehyde are
higher than those of phenol in water and on this basis it was suggested that the SET mechanism
in both compounds is unlikely. The proton affinity (PA) values for syringaldehyde and vanillin
differ slightly, but based on the calculated electron transfer enthalpy (ETE), the syringaldehyde
phenoxy anion is more prone to donate its electron to the free radical (in the second step of the



SPLET mechanism). Considering the higher stability of the resulting radical it has been
predicted that syringaldehyde should be more potent radical scavenger via SPLET mechanism.
The ability of syringaldehyde to form an anion in DMSO-ds solution has been also investigated
[52]. IR spectroscopy has shown that conversion into oxyanion results in a strong decrease in the
stretching C=0 frequency and into shift of the stretching Ph-O frequency to higher frequencies,
which is accompanied by an intensity increase of the C-H and aromatic skeletal bonds
frequencies in the range 1600-1400 cm™. On the basis of these spectral data and on the
theoretically calculated structural parameters, it was concluded that the structure of the
oxyanion shows a quinone-like geometry of the para-phenylene ring.

2. Investigation of the mechanism of antioxidant action of synthetic antioxidants

The original scientific contributions of Assoc. Prof. Yancheva to this topic consists in the
development and implementation of a new approach for the synthesis of new N, N'-disubstituted
benzimidazole-2-thiones using novel synthetic method of aza-Mikael addition [73]. The
application of computational methods in interdisciplinary studies such as the present, is essential
and is convincingly confirmed by the fact that the most likely mechanisms of antioxidant action
are suggested by the candidate after the performed DFT calculations. X-ray analysis and DFT
calculations were applied to study the structure. BDE lipid values have shown that the ester
derivatives would be an efficient radical scavenger of lipid alkoxyl radicals but not of peroxyl
radicals. The protective effect of benzimidazole-2-thione esters against lipid peroxidation should
be exerted by scavenging the highly reactive HOe, which initiates the degradation process and
formation of alkoxyl radicals LOe by the reduction of lipid peroxides. In the case of hydrazide
derivatives, DFT calculations have shown that the BDE value of the amide N-H bond is lower
than that of the lipid peroxide radicals and therefore the hydrazide derivatives should be able to
trap lipid peroxyl and alkoxyl radicals, and inhibit directly the lipid peroxidation process. It is
concluded that from the benzimidazole-2-ions, electron transfer to the lipid radicals can easily be
carried out and radical cations can be formed in a polar environment. In melatonin, the electron
transfer can be immediately followed by proton transfer and an intermediate cyclic compound is
formed, which is a neutral radical able to scavenge free radicals (adduct formation) and
inhibiting lipid peroxidation. Due to the substantial spin density over the S atom in the radical
cation, it has been suggested that another way to bind lipid radicals is possible at this site
forming a cationic adduct. The results obtained by Assoc. Prof. Yancheva are of importance in
the development of similar compounds with potential applications as inhibitors of oxidative
stress in liver diseases. N, N'-disubstituted benzimidazole-2-thione series have been synthesized
as melatonin analogues with extended side chains and their hepatoprotective and antioxidant
properties have been studied [72]. A structure-activity relationship has been established, which
is used in the next structural optimization, namely: a) the unsubstituted benzimidazole-2-thione
core has proven to be more beneficial than 5-substituted core for cytoprotective activity; b) the
presence of phenyl hydrazine moiety with electron donating substituent (methoxy group) is more
favorable than phenyl hydrazine moiety with electron withdrawing substituent (fluorine atom).

The scientific contributions of the candidate to this topic include further a big amount new data
on the antioxidant activity of newly synthesized 1,3-disubstituted benzimidazol-2-imines, using



5(6)-substituted-benzimidazolethiols as precursors. [45]. The calculated bond dissociation
enthalpy predicts that iminobenzimidazoles can act as radical scavengers via hydrogen atom
abstraction preferably in the a-C-atom of the side chains attached to the iminobenzimidazole
rings. Due to the higher BDE values obtained for the alkylidene groups in the benzimidazoles,
HAT was ruled out as a possible mechanism of action. It has been suggested that due to their
electron-donating properties, thiazolobenzimidazolones might undergo a stepwise oxidation via
SET and form radical cations capable to scavenge the lipid alkoxyl (LO*), lipid peroxyl (LOO*)
or hydroxyl (*OH) radicals and then to form an intermediate adduct and terminate the process
by proton transfer.

Within this scientific topic, the candidate investigated the structure and radical-scavenging
activity of another group of compounds, isoxazolo- and thiazolo-hydrazinylidene-chroman-2,4-
dione, by experimental and DFT methods [61]. The estimation of the scavenging capacities of
the studied molecules towards nitric oxide (NO¢), superoxide anion radical (O2¢") and DPPH-
radicals revealed remarkably higher activity of the compounds possessing a thiazolidine ring in
the test with nitric oxide (NOe) than the coumarins with isoxazolidine ring. According to the
theoretically calculated enthalpies for the compounds having a thiazolidine ring, the SET
mechanism would be competitive to the HAT in aqueous medium. Therefore, the superior
activity of this group of compounds was explained by their capacity to deactivate free radicals
simultaneously by two mechanisms (HAT and SET) in polar medium.

3. Investigation of the prooxidant activity of nitroaromatic compounds

Original contributions are found in the comprehensive studies of Assoc. Prof. Yancheva on the
hepatotoxicity of N, N'-disubstituted benzimidazole-2-thione, in which the 5-nitrobenzimidazole
derivatives have shown very high toxicological potential. [72,73]. The feasibility of a nitro
radical anion formation from the ester 5-nitrobenzimidazole derivative has been investigated
through electrochemical generation and IR measurements in DMSO solution [64]. Spectroscopic
(IR) studies and DFT calculations have shown that conversion into a radical anion leads to an
increase in the vibrational frequency of the C-NO, bond as a result of its shortening and increase
in its bond order, as well as a decrease in the vibrational frequency of the NO bonds as a result of
their lengthening. The following important correlations are drawn from the data obtained: 1) the
neutral compound and the radical anion have a coplanar orientation of the nitro group with
respect to the aromatic system, which may be the reason for the observed toxicity; 2) the
elongated conjugated electronic system has a spin density predominantly localized over the nitro
group of the radical anion; 3) the radical anion shows an extended electron conjugation with
respect to the neutral molecule; 4) the presence of a thionic group and N-alkyl chains in the
benzimidazole ring contributes favorably to reducing the tendency for formation of nitro radical
anions. By calculating the HOMO and LUMO energies, the adiabatic electron affinities, the
energy difference between the radical anion and the neutral molecule, as well as by comparison
with those values of other nitroaryl compounds, it was found that the inclination for bio-
reduction of the nitro group in the studied nitrobenzimidazole in biological systems should be
comparable to that of nitrobenzene and nimesulide and much lower than those of nitrofurantoin.



Another contribution of the candidate to this topic is the study of the electrochemical conversion
of two nitro aromatic drugs related to hepatotoxicity: nitrofurantoin [51] and nimesulide (aulin)
[62]. The study was performed in DMSO-ds solution and the changes resulting from the
conversion were recorded by IR spectroscopy. The substantial odd electron localization in the
nitro group indicated high reactivity of the formed nitrofurantoin radical anion and strong ability
to initiate production of various ROS via electron donation. Based on the theoretically predicted
spectra of possible reduction products upon the conversion of nimesulide, it is concluded that
under these conditions the electrochemical reduction of nimesulide leads to the formation of a
radical dianion [62].

4. Synthesis, biological activity and structure-activity relationship studies on didepsipeptide,
benzimidazole, thienopyrimidine and 2-amino-5-alkylidenethiazol-4-one derivatives

The scientific contributions of the candidate to this topic consist in the production of new
compounds and the accumulation of new data on them by IR and NMR spectroscopic techniques.
The analysis of the spectroscopic data is supported by a detailed theoretical analysis of the
geometric and electronic structure of the molecules. Spectroscopic and theoretical data are
correlated with the results of biological studies on antibacterial, anticancer, antiparasitic and
inhibitory activity of xanthine oxidase and DNase I. Structural characteristics that influence
biological activity and interaction with various biological targets have been studied by
computational methods. Useful information about the structure-activity correlation has been
obtained. Data on the synthesis, biological activity and structural characterization of the
didepsipeptide derivatives have been discussed in detail in publications [44, 48, 46, 57, 68]. The
tautomerism and isomerism of different benzimidazole groups, the study of DNase | inhibitory
activity and the modes of interaction with the enzyme have been the subject of publication [67,
75]. Publications [77, 55, 76] presented studies on the antihelminthic and anticancer activity of
thieno [2,3-d] pyrimidin-4-ones and inhibitory activity towards DNase |, along with elucidation
of structural features influencing the activity and possible mechanisms of action through
interaction with biological targets. The xanthine oxidase inhibitory properties and the anti-
inflammatory activity of 2-amino-5-alkylidenethiazol-4-ones have been published in [47].

The studies performed by Assoc. Prof. Dr. Yancheva have led to the accumulation of a big
amount of interesting experimental and theoretical results on the molecular characteristics and
biological action of series of new compounds. The data obtained and the conclusions drawn are
a good basis for the future development of her research. The established structure-activity
correlations are fundamental and can be used in the design of new derivatives with improved
pharmacological properties and lower toxicity. Assoc. Prof. Dr. Yancheva has a clear vision and
plan about the perspectives for continuation of her research in the following directions: 1)
Design, synthesis, structural characterization and study of the mechanisms of biological action of
new benzimidazole derivatives; 2) IR studies on the protein secondary structure; 3)
Spectroscopic studies of cultural heritage materials.

The interdisciplinary and wide-ranging studies of Assoc. Prof. Yancheva have been seen and
estimated in the international literature. The total number of citations on her publications is 152,
all in journals indexed in the worldwide databases, proving the international interest in the results



obtained by the candidate. With this number of citations (304 points), she fulfills the minimum
requirements for Indicator "D" of 200 points. 64 of the citations are in publications included in
the thesis for the scientific degree "doctor" and presented in the competition for "associate
professor”. The remaining 88 citations are of publications submitted for participation in the
present "Professor” competition. The Hirsch index (h) on all publications of Assoc. Prof.
Yancheva, according Scopus is 11, which satisfies the requirements of the IOCCP Rules for h >
10. The scientific activity of Assoc. Prof. Yancheva includes 14 participations in national
projects, 3 participations in international projects and management of 3 national projects. The
results of her research have been presented many times in national and international scientific
forums with: 26 posters and 2 reports at international forums, and 9 posters at national forums
with international participation. Two of the poster performances (in 2017 in Pirot, Serbia and in
2018 in Varna, Bulgaria) received the Best Poster Award.

4. Conclusion. In the competition for the academic position "Professor”, Assoc. Prof. Dr.
Denitsa Yancheva presented a sufficient number of original scientific papers, published after
obtaining of her "Doctor" scientific degree and after occupation of the academic position
"Associate Professor”. The results achieved by the candidate are in line with the specific
requirements of IOCCP-BAS for the academic position “professor”. The candidate's research
contains original scientific contributions that have received international recognition. The
theoretical and experimental studies carried out and the results obtained have practical
applicability. Assoc. Prof. Yancheva possesses undoubted scientific qualification and potential to
perform and supervise valuable research in the future. Based on the survey of the materials and
scientific works presented in the competition, the analysis of their importance and the scientific
and applied contributions, | find it justifiable to give a positive assessment by voting *"yes" and
strongly recommend that the Scientific Jury prepare a report-proposal to the Scientific Council of
IOCCP-BAS for the selection of Assoc. Prof. Dr. Denitsa Yancheva in the academic position of
"Professor" at IOCCP-BAS in Professional Field 4.2. Chemical Sciences, specialty "Organic
Chemistry".
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