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1. buorpa¢uyHM TaHHH U IOy CTHMOCT

I'n. ac. n-p Hamexxma MapkoBa B MoMmeHTa paboTu B jabopartopus ,,CTPYKTypeH
Oprannuen Ananu3“ Ha HMHcTuTyTa mo OprannyHa Xumus c Llentsp mo duroxumus
(MOXI1®) xem BAH, xbaero mpoTuua W LsAjaTa W JOCeraliHa Hay4YHa Kapuepa. T e
3apppuImia Buciue oopasoBanue no xumus B LY ,,Ce. Koncrantun IIpecnascku’ mpe3 2000 r.
Kato MarucTbp no opranudna xumus. Ot 2002 r. e penoBeH JOKTOPaHT MO TEOPETUYHA XUMHUS B
NOXU® - BAH u nmpe3 2006 r. 3ammuraBa JOKTOpPCKA AMCEPTALMs Ha TeMa ,, [ eopeTHuyHH
W3ClieBaHUsI HA TAaBTOMEPHU pPABHOBECHs B OpPraHWYHM MOJIEKYJIM C OTYMTaHe Ha
cnennpuaHOTO BiusgHue Ha paztBoputens B MIOXIID-BAH c HaydeH ppkoBoauTeN CT. H. C. 11
cT. A-p Benenun Enues.

JIOKyMEHTHTE 3a ydyacTHe B KOHKypca Ha KaHAMJaTKaTa OTroBapsAT Ha W3MCKBAaHUATA Ha
[IpaBunnuka Ha MOXI®D-BAH 3a mpunoxenue Ha 3akoHa 3a Pa3BUTHETO HA aKaJeMUYHUS
cbcraB B PenyOnuka boearapus (3PACPDB), a neifnus HaydeH u oOpazoBareneH mpodui ca B
CHOTBETCTBUE C M3MCKBAHMATA 3a JOLEHT MO mpodecuoHanHo HampasieHue 4.2. XuMHUYECKH

Hayku (TeopeTrnuna Xxumus).

2. O01ma xapakTepuCcTHKA HA ei{HOCTTA Ha KAaHAUIATa

I'n. ac. n-p Hapexxna MapkoBa HaAXBbpJs MUHUMaIHU M3UCKBaHU Touku Ha MOXI[D-
BAH mo rpynu mnokazatenu 3a akaJeMUYHATa OIBXKHOCT ,,JOLEHT, KakTO C€ BIXKIA OT
MpujioXeHata crnpaska. Kanaupatkara ydacTBa B KOHKypca ¢ 18 Haywunw Tpyna. OT Tax 5
Hay4yHM NyOJIMKallMK ca TMpHpPaBHEHM Ha XaOWIMTAllMOHEH Tpyn (rpyma mnokaszarenu ,,B,
IoKazareun ,,4°), a OCTaHAINTe HAYYHU Ty OJIMKAINK ca B TpyIa mokasarenu ,,[ *, moka3aren ,,7¢.

Bcuukn ny6nm<au1/m Ca IO TEMaTUKaTa Ha KOHKYpCa, KaToO BCHUYKHM Ca OTICYATAHU B



CHeNaTu3upann MeXayHapoaHu crnucanus, pedepupann B ISI Web of Knowledge w/mnm
SCOPUS u ca ¢ umnakr ¢akrtop (IF). Pasmpenenenmero Ha 5-Te HayyHM myOauKanuu
NPUPABHEHU Ha XaOWINTAlMOHEH TPYyHX CIOpE] KaTeropusra Ha HayyHHTE CIHCaHUS €
CIIETHOTO: 4YeTUpU ca B HayyHu u3gaHuss ¢ Ql u egHa e B HayyHo wuznanue c Q2.
Pasnpenenenuero Ha ocTaHaNIWTE HAyYHW IMyOJUKAlMU, C KOMUTO KaHAMJATKaTa ydacTBa B
KOHKypca 3a akajeMHyHaTa JUIbXHOCT ,,JI0OIeHT" cropen KaTeropusta Ha Hay4HUTE CIIHCAHUS,
€ CJIEIHOTO: e/lHa B Hay4HO u3zanue ¢ QI, meT ca B HayyHH u3nanus ¢ Q2, yeTUpH ca B HayYHH
uznanus ¢ Q3 u Tpu ca B HayuHu uzfganus ¢ Q4. CeriiacHO NMpUIIOKeHaTa CIpaBKa o0IUAT Opoit
Ha nurtatute € 314. CrroacHo Oaszara maHHM Scopus h-wHIEKCHT Ha KaHauaaTtkarta € 7. Tazm
CTOMHOCT € IOKa3aTeJHa 3a BHCOKA HaydyHa NPOJYKTHBHOCT ChUETaHA C IIUPOK OT3BYK B
JUTEepaTypaTa u HaAXBbPIs U3UCKYyeMUsI MUHUMYM (=>5) Ha npaBunHuka Ha MOXI®D-BAH.

I'n. ac. n-p Hagexxna MapkoBa e npeacTaBuia B JOKYMEHTHTE CH XaOWJIUTALMOHEH TPY/T
Ha Tema ,,Bomara kaTo cpela W KaTalM3aTop MPH TaBTOMEPHH PEaKIMU', B KOWTO Ha 25
CTpaHMLIU ca 0000IIeHN COOCTBEHUTE HAYUHH U3CIIEIBAHUS B CICTHUTE TPU HAIIPABICHHUS:

- TaBTomepHM paBHOBeCHUS NPH MPOU3BOJHU HA HYKJICOTHIHH Oa3H.
- TaBTOMEpHO paBHOBECHE B HYyKJICO3HIH.
- Kero-enonna TaBromepus npu CaTUuIINACHAHUINHY.

B xaObunmurannoHHUS TPYA ca pasrieJaHd TaBTOMEPHH IMPOIECH, IPH KOUTO BIMSHUETO
Ha BOJaTa Ce pas3riiexza 4upe3 [1Ba PaziIu4H{ THUIA B3aUMOJEUCTBHUS PAa3TBOPHUTEI-PA3TBOPEHO
BEIIECTBO: TMOJISIPU3ALMOHHU (HEeCHeUn(UIHN) B3AMMOACUCTBHS, ICHCTBAIIM HAa TOJEMH
pascTosiHusl M crieUUYHM B3aUMOJCHCTBUSI, OTYMTAIIM BOAOPOJHM BPB3KM Ha ONM3KH
pascrognus. Ilpu crpykrypuutre xommnoHentn Ha JJHK m PHK wu Texnute mpousBoaHu ce
pasriexaaT W JBaTa BHJA B3aUMOAEHCTBMS, JOKATO MPH KETO-€HOJIHAaTa TaBTOMEpHUs Ha
CAMIMINICHAHWIIMHA C€ OTYUTAa CaMO eJEKTPOCTaTHYHOTO BIIMSHUE HAa BOJATa BBPXY
JUPEKTHHS IPEHOC Ha MTPOTOH.

[IpencraBenu ca BIKAAaHUS 32 OBJCIIM HAyYHU W3CIEIBAHMS, KOUTO ca B 00IacTTa Ha
M3YUCIIUTENIHATA XMMHUS: PEAKIMOHHM MEXaHW3MU B OpPraHMYHU CHUCTEMH; M3SICHABAHE Ha
MOJIEKYJIHa CTPYKTYpa C IOMOMITAa HA KBAHTOBO-XUMHUYHU METOJH; TABTOMEPHUS B OPTaHUYHUTE
ChEJJMHEHUS; MOJISNIUPaHe Ha MPOLeCH Ha 00pa3yBaHe Ha NMPEOMOTUYHU ChEIUHEHUS U B €HA
HOBa Hay4Ha 00JIaCT - KBAHTOBO-XUMHUYHU U JJOKUHT METOAH BbB (GUTOXUMHUSTA.

XaOWINTAIMOHHUAT TPYJ IUTHpa 79 nuTepaTypHH H3TOYHMKA Karo S5 OT TIX ca
HayYHUTE MyOJIMKallMu MPHUPaBHEHW Ha XaOWiIMTalMOHEH TPyH, a 13 OT TAX ca 4YacT OT
Hay4HUTE MyOIMKalMK ¢ KOUTO KaHAWJATKATa y4acTBa B KOHKypca 3a aKaJeMUYHAaTa JJIbKHOCT

] JOLIeHT*.



3. [Iy0sukanuu, npeacTaBeHy 3a y4acTHe B HACTOSIIINSA KOHKYpPC
Hayunute Tpynose Ha ri1. ac. a-p Hagexxna MapkoBa ca Ha MHOTO BUCOKO Hay4HO HHUBO,
OTroBapAT Ha TEMaTHUKaTa Ha KOHKypca M ca B 00JacTTa Ha TeOpeTHYHaTa XUMHA. B moBedeTo
OT HAay4YHHWTE MyOJUKallMK Ca W3MOJ3BAaHM KOMOWHHPAHH EKCIEPUMEHTAIHH U TEOPETUYHH
OXapaKkTepu3UpaHusi Ha W3CIEABAHUTE CHUCTeMH. lIpoBeaeHuTe mnpoydBaHHs MOTaT Ja ce
OTHEcaT KbM KaTE€rOpUUTE HOBOCT 3a HayKaTa, KaKTO M 0OOrarsiBaHe Ha HAy4YHOTO IO3HaHHE,
KaTO U3SCHsBAT CTPYKTypaTa U CBOMCTBAaTa Ha pa3HOOOPa3HU MOJIEKYJIHU CUCTEMH.

Hayuynure npuHocu Ha . ac. A-p Hanmexxma MapkoBa morar jga ce rpynupar B
CJIEHUTE BE HAIPaBJICHUS:

A. HN3crnenBane Ha MeXaHHM3Ma Ha OpPTaHWYHU peakiuu (myOm. 3 u 4 OT CcIUChKa 1o
rokazaren [):

[TpoBeneno e ab initio wu3cienBaHe Ha MOJETHA CHCTEMa C BBTPEIIHOMOJICKYJIHH
BOJIOPOJIHU BPB3KHU, MaJIKa pa3jiika B eHEPruuTe Ha TaBTOMEPHUTE (OPMHU M CPABHUTEITHO HUCKA
eHepreTuyHa Oapuepa Ha akTHBaLUs. B IpuChCTBHE HA MOCTOSIHHO BBHIIHO €JIEKTPUYHO MOJIE, B
3aBHCHUMOCT OT TOCOKaTa M aMIUIUTYJlaTa My c€ CTaOMJIM3UpPaT Pa3IuyHU TaBTOMEPHU (Hopmu,
KOETO TMOKa3Ba, 4e MpeIJIoKeHaTa CUCTEeMa MOXKE Aa Ob/le OCHOBA 3a IW3aliH HAa MOJIEKYJHHU
EJIEKTPOHHH YCTPOMCTBA C Pa3HOPOIHM MPHIIOKEHHUS. (Iy0J1. 3 oT crMchbKa o mokasaren I).

B®3 ocnoBa Ha DFT mpecmstanus Ha BCHYKH KOH(pOpPMAIMK HA HOBOCHHTE3HPAHOTO
chenuHenue 3,6-0uc(4,5-TuXuIpoKCHOKca30-2-1i)0eH3eH-1,2-THOJT € TIPEIUIONKEH MEXaHU3bM
3a BBTPEIIHOMOJIEKYJIEH MPEHOC Ha MPOTOH B IbPBO CHHIVIETHO BB3OYACHO CHCTOSHHE, MPHU
KOHTO Cce M3BBpULIBAT JBE IOCIEN0BATENHN pPEaKMU Ha TaBTOMepu3auus. To3u MEXaHU3bM € B
ChIVIaCHE C EKCIEPUMEHTAIHO HalroaBaHUTe a0COPOLMOHHU U (hIyOpECLIeHTHH CBOWCTBA Ha
cheMHeHueTo. (Iy0d1. 4 oT cruchbKa 1o nokaszaten I).

b. KoMmOuHMpaHO TEOpEeTHMYHO M EKCIIEPUMEHTAJIHO H3CIE/ABaHE HA CTPYKTypara H
CBOMCTBaTa Ha OPTraHWYHM W KOOPAMHALMOHHH CHEAMHEHUS (OCTAaHAIWTE MyOJMKAlMH OT
CIIUCHKA 110 TIokazared [).

Uzsicnena e cTpykTypaTra Ha HOBOCHHTE3MpPAaHU MPOU3BOJHU HA OpPOMHpAaHU aMUIU Ha
IIUHAMOMUJIOBU aMHUHOKHMCEIMHHU, CHUPOXUAAHTOMHM, Ha |,8-HadTamumMuaum M Ha XUIpPA3uH C
pas3inyHa OMOJIOTMYHA AKTUBHOCT (IPOTUBOTYMOPHA, AaHTUMHMKpPOOHA, aHTUKOHBYJICHA U JIp.) C
IIOMOILLTAa Ha TEOPETUYHU W3UMUCIECHUS, TEOPETUYHO mnpenckasBane Ha Y u SAMP cnextpu u
cpaBHEHHUE ¢ ekcniepuMeHTanHuTe Aanau oT Y u SAMP cniekrpockonusta. (my6s. 7-10 u 13 ot

CIUCHKa 1Mo Tokasaren [).



TeopeTHuHO M EKCHEPUMEHTAIHO ca M3cienBaHu (GOTO(GU3NYHUTE CBOICTBAa Ha JBETE
taBTOMepHU (opmu Ha 2-kapbamuno-1,3-unnaanon (CAID). Ilopamm Te3m cu cBOHCTBa
ChEJMHEHUETO OM MOIJIO Jia Ce M3IMOJI3BAa KaTo MOTCHIMANEeH OHMOMapKep M CIbHIE3AIUTHO
cpeactBo. TeopeTnyHO ca mpeacka3aHu M eKCIEPUMEHTAHO ca CHeTH YB u ¢uyopecnieHTHUTE
criektpu Ha CAID u e mokazaHo, 4e U JBETe €HOJIHA (POPMU CHIECTBYBAT B pa3TBOP (ITyOII. 5 OT
CIIUCHKA 110 TIokazaredn [).

CTpyKTYpHUTE U CHEKTPAIHUTE XapaKTEPUCTUKU HA IBE HOBOCHUHTE3UPAHU ChEIUHEHUS
2-(metuntno)-1,3-nuazacnupo[4.4JHoH-2-eH-4-0H u 2-(MeTunTHO)-1,3-nnazacnupo[4.4]HoH-2-
eH-4-THOH ca u3cie/BaHu ¢ peHtrenosa qudpaknus, MY u IMP cnekTpockonust B TBBPIIO TSUIO
1 KBaHTOBO-XMMHYHHU MeTOIH. JloKa3aHo e, ue TaBTOMepHaTa (hopMma IpeacTaBeHa B pa3TBOp €
pa3nuyHa OT Ta3d B TBHPAO ChCTOsSHHE. CBHINECTBEHOTO OTKJIOHEHHWE B mosumusaTa Ha MY
xapakTepucTrnyHarta yectora Ha C=N rpynara B HEMOJSIpEH pa3TBOPUTEN U KpUCTaIHa (a3a u 3a
JIBETE CHEIUHECHUS NIPEIoIara, 4¢ B TRbPJI0 ChCTOSHHE ChILECTBYBA ,,CIIpErHATaTa TABTOMEPHA
dbopma®, mokaTo B pa3TBOp - ,Hecmperarata TaBromMepHa Qopma“. B momsipeH paszrBoputen
ChLIECTBYBaT W JABeTe TaBTOMEepHH (opmu. To3m (eHoMEeH e NpeanokeH Ja ce Hapede
»aecMokaraTponus . (my0:1. 6 oT cnuchka o nokazaren I).

Ab initio u DFT meroaun, xakto u SIMP criekTpockomus ca M3Moa3BaHM 3a W3CIIEIBAHE
Ha CTpyKTrypata Ha N-(4-OeH3amaHWIWH)-15-KpayH-5 W HETOBH KOMIUIEKCH C QJIKAaTHH H
ankaxo3eMHHu MeTtanu. (my0Our. 12 ot crimcbka mo mokasaren ).

C momomra Ha KBAaHTOBO-XMMHYHH W3YHCICHHS € W3SCHEHA CTPyKTypara u
TaBTOMEpHATa TPEANOYETCHOCT B Pa3TBOp HA 2-aMHHO-THA30JHIUH-4-0H, HETOBUS H30Mep 4-
aMMHO-THA30JMINH-2-0H, KaKTO M Ha ICEeBAOTHMOXHUIAHTOMHA - 2-aMHUHO-4-OKCO-THA30JIUH.
ITonmyuyenure pesynrtatu ce cbriacyBat ¢ MU cnekrpannute uscneapanus. (my6:ma. 11 ot cnucbka
o mokaszaren I).

ITpoeneno e in silico wu3cnenBane Ha MONMOYTHII-IIMAHOAKPUIIAT KATO HOCHUTEN Ha
aKTHBHA JIEKAPCTBEHA CyOCTaHIMA: S-Qirypoypaniit u qayHopyOounuH. (my6m. 1 u 2 ot cnuchka

o nokaszaren ).

4. [IpoexTHAa 1e{HOCT ¥ Pa3NpPOCTPaAHEHUE HA pe3yaTaTHTe

I'n. ac. n-p Hanmexna MapkoBa € pbKOBOAMTEN HA €IUH NPUKIOYWI U ABa TEKyIIH
npoekta ¢ ®HU u e paboTuia 1o u3MbIIHEHUETO Ha 4 HAIIMOHATHU U 4 MEXTyHapOJIHU TIPOESKTH.
ToBa mokasBa, ue TS € ThPCEH MapTHHOP MOPAJAM YMEHHUSITa U KOMIETeHIuuTe u 3a In Silico

HU3CJICABaHUA B obracTTa Ha OopraHv4yHara XuMus.



Pesynratute oT HellHaTa Hay4yHa AeilHOCT ca mpenactaBeHu karo 18 mekmuonnu u 40
MOCTEPHU JIOKJIa/la HA Pa3InYHU HAMOHAIHU U MEXIyHapoaHu KoHpepenmu. [IpencraBenute
pa3paboTKy ca OLIEHEHW BUCOKO M KaHIMaTKaTa € MMoJyyusia TPH Harpaau 3a Hail-no0pa cratusi.

I'n. ac. n-p Hagexxna MapkoBa e ydacTBaja B 00Oy4€HHETO HA JOKTOPAHTH, TUTUIOMAHTH
U ctyaeHTu. B pamkure Ha npoekTa ,,CTyI€HTCKU MPAKTUKUA' T € Ousia MEHTOp Ha 9 cTy/eHTa.
[Tox HeliHO PBKOBOJCTBO YCIEIIHO ca 3allMTEeHH OakalaBbpcka M MaruCThpCKa CTENEH Ha
muiomanT Huna CrosHoBa-HankoBa, yuacTBasia € M B INOATOTOBKAaTa U IOBUIIABAaHE Ha
KBaJIM(UKaLMATA HA BaMa JOKTOPAHTH.

HayuHo-oprannzanuoHHaTa KauecTBa Ha KaHAUAATKaTa € JEeMOHCTpHUpaHa ¢ y4yacTus B

MIPOTPaMHUTE KOMHUTETH Ha JIB€ MEKIYHAPOIHU KOH(PEPEHIIHH.

5. Onenka Ha JMYHHUS MPUHOC HA KAHAUAATA

[lo3napam NMYHO KaHJAWAATKAa OT Ha3HadaBaHeTo M Ha pabora B MOXI|D-BAH.
HuckyTupanu cMe pa3iu4HU AacleKTH Ha MOJEKYJIHOTO MOJETUpaHe U CbM CBUJETEN Ha
HEHHOTO Hay4yHO pa3Buthe. [lopagum TOBa JUYHUAT M TNPUHOC B TNPEICTABEHUTE HAYYHU

HU3CJICABaHus 3a MCH € 6escn0peH.

3AK/IIOYEHME: I'nn. ac. n-p Hanexna MapkoBa oTroBapsi Ha BCHUKH M3UCKBAaHUS Ha 3aKOHA
3a pa3BUTHE Ha akajgeMuyHus chcraB B PemyOmmka bwarapus (3PACPB) u IlpaBunnauka 3a
YCIIOBUSITA W pela 3a MpUAOOMBaHE Ha akaJeMUYHATa UTBXKHOCT ,,JOUEHT® B MHCTUTYT 1O
Oprannuna Xumus ¢ Lenarsp no @utoxumusa, bAH. IlpeacraBenarta 3a yyacTue B KOHKypca
CTOMHOCTHA Hay4yHa MPOJYKIMA € J0ocTaThyHa 10 00eM, MyOJuKyBaHa € B PEHOMUPAHU Hay4YHH
criicanus ¢ BUCOK IF u e Hamepuia mUpoK OT3BYK B JIUTEpaTypara.

Bb3 ocHOBa Ha TOpen3IOKEHOTO, yOEIEHO IaBaM CBOSATA IIOJIOKUTETHA OLIEHKA H
npeaiaraMm L. ac. a-p Haxexna MapkoBa mga Obae u3bpana 3a ,,JloneHT” 1o npodecrnoHaiHo
Hanpasnenue 4.2. Xumuuecku Hayku (Teopernuna xumus) B Unctutyta no OprannyHa Xumust

¢ LenTsp o ®uroxumus, GAH.

14.02.2020 r. Penenzenr:

(mpod. n1-p Huxonait Bacues)



REVIEW

of the materials submitted for the competition for the academic position "Associate Professor" in
the professional field 4.2 Chemical Sciences (Theoretical Chemistry), announced in State

Gazette, issue. 79 of October 08, 2019

The only candidate is Senior Assistant Dr. Nadezhda Vasileva Markova

Reviewer: Professor Dr. Nikolay Georgiev Vassilev, Institute of Organic Chemistry with Centre

of Phytochemistry, BAS

1. Biographical information and eligibility

Senior Assistant Dr. Nadezhda Markova is currently working in the Laboratory
motructural Organic Analysis® of the Institute of Organic Chemistry with Centre of
Phytochemistry (IOCCP) at the Bulgarian Academy of Sciences (BAS), where her entire career
has been ongoing. She graduated as a Master in Organic Chemistry from the Shumen University
“St. Konstantin Preslavski” in 2000. Since 2002 she is a full-time PhD student in Theoretical
Chemistry at IOCCCF - BAS and in 2006 defended his PhD thesis on "Theoretical studies of
tautomeric equilibria in organic molecules taking into account the specific influence of the
solvent" at [OCCP-BAS under the supervision of Prof. Venelin Enchev.

The documents for participation in the competition of the applicant fulfill the
requirements of the IOCCP-BAS Regulations for the implementation of the Law on the
Development of the Academic Staff in the Republic of Bulgaria, and the scientific and
educational profile of the applicant is in accordance with the requirements for associate

professor in the professional field 4.2. Chemical Sciences (Theoretical Chemistry).

2. General characteristics of the applicant’s activities

Senior Assistant Dr. Nadezhda Markova fulfills and exceeds the minimum required
points of the IOCCF-BAS by groups of indicators for the academic position "Associate
Professor", as can be seen from the attached information. The candidate participates in the
competition with a list of 18 scientific papers. In this list, 5 scientific publications are equated to

rehabilitation work (group of indicators "B", indicator "4") and the other scientific publications



are in group of indicators "D", indicator "7". All publications are related to the competition, all
of them are published in specialized international journals referenced in the ISI Web of
Knowledge and/or SCOPUS and with Impact Factor (IF). The distribution of the 5 scientific
publications equated to habilitation thesis according to the rank of scientific journals is as
follows: four are in scientific publications with Q1 and one is in scientific publications with Q2.
The distribution of the other scientific publications with which the applicant participates in the
competition for the academic position of Associate Professor according to the rank of scientific
journals is as follows: one is in scientific publications with Q1, five are in scientific publications
with Q2, four are in scientific publications with Q3 and three are in scientific publications with
Q4. According to the attached information, the total number of citations is 54. According to the
Scopus database, the applicant's h-index is 7. This value is indicative of high scientific
productivity combined with a wide response in the literature and exceeds the required minimum
(>5) of the regulations of IOCCP-BAS.

Senior Assistant Dr. Nadezhda Markova has included in his documents an habilitation
thesis, summarizing on 25 pages his own scientific research in the following three directions:

- Tautomeric equilibria at nucleobases derivatives.

- Tautomeric equilibrium in nucleosides.

- Keto-enol tautomerism in salicylideneanilines.

In habilitation thesis, tautomeric processes are considered in which the influence of water
is regarded through two different types of solvent-solute interactions: long-range polarization
(nonspecific) interactions and specific short-range hydrogen bond interactions. Both types of
interactions are considered in the structural components of DNA and RNA and their derivatives,
whereas in the keto-enol tautomerism of salicylidenanilines, only the electrostatic influence of
water on direct proton transfer is considered.

The habilitation thesis includes also plans for the future, where scientific plans are in
the fields of computational chemistry: reaction mechanisms in organic systems; clarification of
molecular structure using quantum-chemical methods; tautomerism in organic compounds;
modeling of processes of formation of prebiotic compounds and a new scientific field -
quantum-chemical and docking methods in phytochemistry.

The habilitation thesis cites 79 literature sources, with 5 of them being scientific
publications equated to habilitation thesis, and 13 of them being part of the scientific
publications with which the candidate participates in the competition for the academic position

of “Associate Professor”.



3. Publications submitted for participation in this competition
The scientific works of Senior Assistant Dr. Nadezhda Markova are at a very high
scientific level, are relevant to the topic of the competition and are in the field of theoretical
chemistry. In most of the scientific publications, combined experimental and theoretical
characterizations of the systems studied have been used. The studies carried out can be
categorized as novelty for science as well as enrichment of scientific knowledge by elucidating
the structure and properties of various molecular systems.

The scientific contributions of Senior Assistant Dr. Nadezhda Markova can be grouped
in the following areas:

A. The study of the mechanism of organic reactions (Publications 3 and 4 in the list
under item D):

An ab initio study of a model system with intramolecular hydrogen bonds, a small
difference in the energies of the tautomeric forms, and a relatively low activation energy barrier
was carried out. In the presence of a constant external electric field, depending on its direction
and amplitude, different tautomeric forms are stabilized, indicating that the proposed system can
be the basis for the design of molecular electronic devices with heterogeneous applications.
(Publication 3 of the list under indicator D).

Based on DFT calculations of all the conformations of the newly synthesized compound
3,6-bis(4,5-dihydroxyoxaz-2-yl)benzene-1,2-diol, a mechanism for intramolecular proton
transfer in the first singlet excited state is proposed. Two successive tautomerization reactions
were performed. This mechanism is consistent with the experimentally observed absorption and
fluorescence properties of the compound. (Publication 4 of the list under indicator D).

B. Combined theoretical and experimental study of the structure and properties of
organic and coordination compounds (other publications in the list under indicator D).

The structure of the newly synthesized brominated amide derivatives of cinnamoyl
amino acids, spirohydantoins, 1,8-naphthalimides and hydrazine with various biological
activities (antitumor, antimicrobial, anticonvulsant, etc.) has been elucidated by theoretical
calculations, theoretical prediction of IR and NMR spectra and comparison with experimental
data from IR and NMR spectroscopy. (Publications 7-10 and 13 of the list under item D).

The photophysical properties of the two tautomeric forms of 2-urea-1,3-indadione
(CAID) have been theoretically and experimentally studied. Due to these properties, the
compound could be used as a potential biomarker and sunscreen. The UV and fluorescence
spectra of CAID have been theoretically predicted and experimentally recorded and both enol

forms have been shown to exist in solution. (Publication 5 of the list under Indicator D).



Structural and spectral characteristics of two newly synthesized compounds 2-
(methylthio)-1,3-diazaspiro[4.4Jnon-2-en-4-one and 2-(methylthio)-1,3-diazaspiro[4.4]non-2-
ene-4-thione has been studied by X-ray diffraction, IR and NMR spectroscopy in solid and
quantum-chemical methods. The tautomeric form presented in solution has been shown to be
different from that in the solid state. The significant deviation in the position of the IR
characteristic frequency of C=N group in the non-polar solvent and the crystalline phase for both
compounds implies that in the solid state there is a "conjugated tautomeric form" while in
solution a "non-conjugated tautomeric form". Both tautomeric forms are presented in polar
solvent. This phenomenon has been proposed to be called "desmokatatropy". (Publication 6 of
the list under Indicator D).

Ab initio and DFT methods as well as NMR spectroscopy were used to study the
structure of N-(4-benzalaniline)-15-crown-5 and its alkali and alkaline earth metal complexes.
(Publication 6 of the list under Indicator D).

The structure and tautomeric preference in solution of 2-amino-thiazolidin-4-one, its
isomer 4-amino-thiazolidin-2-one, and of the pseudothiohydantoin-2-amino-4-oxo-thiazoline
have been clarified by quantum chemical calculations. The results obtained are consistent with
the IR spectral studies. (Publication 11 of the list under Indicator D).

An in silico study of polybutylcyanoacrylate was carried out as a carrier of the active
drug substance: 5-fluorouracil and daunorubicin. (Publications 1 and 2 of the list under indicator

D).

4. Project activity and dissemination of results

Senior Assistant Dr. Nadezhda Markova is the team leader of one completed and two
ongoing projects with the NSF and has worked on the implementation of 4 national and 4
international projects. This shows that she is a sought-after partner because of her skills and
competencies for in silico organic chemistry research.

The results of her research work are presented as 18 oral and 40 poster reports at various
national and international conferences. The submitted papers are highly appreciated and the
candidate has received three awards for best article.

Senior Assistant Dr. Nadezhda Markova has participated in the training of PhD students,
graduates and students. As part of the Student Practices project, she was a mentor of 9 students.

Under her supervision, the bachelor's and master's degrees of graduate student Nina Stoyanova-



Nankova were successfully defended. She also participated in the preparation and advanced
training of two doctoral students.
The candidate's scientific and organizational skills have been demonstrated through

participation in program committees at two international conferences.

5. Assessment of the applicant's personal contribution

I personally know the candidate since her appointment to the IOCCP-BAS. We have
discussed various aspects of molecular modeling and I have witnessed its scientific
development. Therefore, her personal contribution to the research presented to me is

indisputable.

CONCLUSION: Senior Assistant Dr. Nadezhda Markova fulfills all the requirements of the
Law on the Development of the Academic Staff in the Republic of Bulgaria and the Rules for
the Conditions and Procedures for Acquiring the Academic Position "Associate Professor" at the
Institute of Organic Chemistry with the Center of Phytochemistry, BAS. The valuable scientific
production presented for participation in the competition is sufficient in volume, has been
published in renowned scientific journals with high IF and has found wide echo in the literature.

Based on the above, I am convinced of my positive assessment and suggest Senior
Assistant Dr. Nadezhda Markova to be elected to the academic position of “Associate Professor”
in the professional field 4.2. Chemical Sciences (Theoretical Chemistry) at the Institute of
Organic Chemistry with the Center of Phytochemistry, BAS.

14.02.2020 Reviewer:
(Prof. Dr. Nikolay Vassilev)
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