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the educational and scientific degree Doctor on dissertation named “Synthetic Transformations of
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professional field 4.2. Chemical Sciences, Organic Chemistry Doctoral Programme. It is Ivaylo
Momchilov Slavchev's dissertation. Mr. Slavchev is a Doctoral student at Laboratory of Organic
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versité Descartes, Paris, France and Prof. Vladimir Dimitrov from IOCCP.

The set of electronic materials submitted by Ivaylo Slavchev is in compliance with the
Regulation on the Terms and Procedure for Acquisition of Academic Degrees and the Occupation of
Academic Jobs at IOCCP. The Doctoral student attached 2 articles and a list of 7 participations in
scientific forums.

Brief Biographical Information about the PhD student

Ivaylo Slavchev has completed his higher education at the Faculty of Chemistry at Sofia Uni-
versity “St. Kliment Ohridski”, bachelor's program in Chemistry, in 2007. From 2007 to 2010 he
worked as a technologist at Yana AD, Industrial Zone, Pleven. In 2013, he graduated with honors
from the Master's program in Medical Chemistry at the same faculty of the same university with the
thesis defense "Synthesis of new chiral trans-aryl acrylamides with a fenchone skeleton and in vitro
study of their antitubercular activity". He was a full-time PhD student in Organic Chemistry at the
Organic Synthesis and Stereochemistry Laboratory of IOFCF-BAS from 2014 to 2018, with some
interruptions of his doctorate. He was a chemist in the same laboratory in 2013 and 2014. Since 2019
he works again in that laboratory. He completed his education as a full-time doctoral student in and

he was given rights of defense since 01.07.2019.



The Relevance of the Doctoral Thesis and the Aims and Objectives Set in Dissertation

The dissertation submitted for review includes research material on a topic in the field of natural
product chemistry. The use of compounds isolated from biological sources for further synthetic
transformations or so-called partial chemical synthesis is one of the great ways to take advantage of
nature's unlimited creative potential, as well as to provide additional modification and tuning of
natural structures. The research for potential new drugs from herbal and other natural sources through
the application of partial chemical synthesis techniques to the vast variety of natural products, as well
as the so-called chiral pool, that is, the accumulation of a set of chiral organic structures to be isolated
in enantiomerically pure form from biological sources is the general purpose of this dissertation. From
the point of view of organic chemistry (organic synthesis), this objective encourages the use of new
synthetic procedures, reagents, solvents and catalysts, the development of new isolation and
purification techniques, as well as instrumental methods for characterizing and structural elucidation
of organic compounds. The main tasks of the dissertation are focused on the synthetic transformations
of three representatives of the terpene family:

v" Aucubin, to obtain new chiral synthons to be tested as ligands for asymmetric catalysis;

v Fenchone, to obtain its derivatives to be tested for their antitubercular activity;

v" Camphor, for chemical modification in derivatives with potential anticancer activity.

From the above it is clear that the purpose and tasks of the dissertation are undoubtedly in the
contemporary, current and perspective area of organic synthesis.

Discussion of the Problem

In accordance with the purpose and tasks of the dissertation, the literature review has been
constructed on terpenes as chiral starting compounds for synthetic conversions. The classification,
structure and biosynthesis of monoterpenes are mentioned in a sufficiently brief but very informative
way, with particular attention to iridoids as an important natural source of chirality. The classification,
biosynthesis and, in particular, their biological and pharmacological properties as well as their toxicity
are examined.

Particular attention has been paid to the literature data for the three natural products objects of
this dissertation. The biosynthesis of (+)- and (-)-camphor and (+)- and (-)-fenchone and natural
sources and the methods of isolation and purification of (+)-camphor and (-)-fenchone are described.,
The known literature data on the biological and pharmacological properties of (+)-camphor and (-)-
fenchone, as well as their toxicity, are reviewed briefly, but at the same time competently. The
structure, biosynthesis, and natural plant sources of aucubin are examined in a similar scheme.
Particular attention is paid to the ecological role, pharmacological properties and mechanism of action

of aucubin.



The general literature review discussed above successfully complements the specific literature
data from previous research on the three components of dissertation, namely chiral sources (camphor,
fenchone and aucubin) for the preparation of chiral synthons and catalysts, for antitubercular activity
of certain natural products and their derivatives, as well as the anticancer activity of terpenoids and
ferrocenes.

The literature review leaves a very good impression with the concise and competent
presentation of the quoted works and characterizes the author as a well-formed specialist in the field
who is able to find, systematize and analyze critically the literature data. It is impressive to cite mostly
original articles, but when based on secondary sources, monographs. The cited literature is a
significant number (276 issues), with 56 (20%) of them being published after 2010 and 22 (8%) after
2015. The list of cited works makes a very good impression with 5 articles published in 2018 and
even one article this year (2019).

Note: it is accepted that the cited journals should be done using the appropriate standard
abbreviation.

Research Methodology

The used approach for the application of partial chemical synthesis techniques on the three
natural chiral sources (camphor, fenchone and auccubin) has proved to be particularly productive for
the preparation of chiral synthons in order to be used as ligands for asymmetric catalysis and their
derivatives for the study of their antitubercular activity and potential anticancer activity. That is to
achieve the goal by fulfilling the three main tasks of the dissertation through the use of new synthetic
procedures, solvents and catalysts, the development of new isolation and purification techniques, as
well as instrumental methods for characterizing and structurally elucidation of organic compounds.

Characteristics and Evaluation of the Thesis

The dissertation is structured in compliance with the established requirements and is consists
of 232 pages, including 69 diagrams, 20 tables and 26 figures. It has the following structure: List of
abbreviations - 1 page, Introduction - 2 pages, Literature review (in both variants - general and
specific) - 59 pages, Personal works (three parts) - 57 pages, Experimental part (three parts) - 94
pages, Literature (four parts) - 18 pages, Conclusions - 1 page.

The dissertation is constructed clearly, logically and is illustrated with appropriate diagrams,
tables and figures, containing original research contributions and results. Scientific results have a
certain value and are achieved by the means of appropriate methods and approaches. The impression
is very good in regard to the precision experiment, the synthesis procedures described, and the

detailed spectral characterization of the compounds. It is obvious that Ivaylo Slavchev has knowledge



and successfully applies in his work modern methods for the synthesis and research of organic
compounds, this is the educational goals of the doctoral program have been fulfilled.

Scientific and Practical Contributions and Importance of the Dissertation

Ivaylo Slavchev's dissertation is rather fundamental in the field of organic synthesis, albeit with
practical focus. The studies carried out have scientific and applied contributions with the enrichment
of the existing knowledge in the field of partial organic synthesis on three natural chiral sources
(camphor, fenchone and aucubin) for the preparation of chiral synthons for use as ligands in asym-
metric catalysis and derivatives thereof to investigate their antitubercular activity and potential anti-
cancer activity. In my opinion, the main scientific contributions and merits of the dissertation are the
following:

v" In search of effective ways of converting aucubin into a library of novel enantiomerically
pure ligands for use in asymmetric catalysis, a synthetic scheme has been proposed for converting the
natural product into simple and stable compounds with the desired stereochemistry and functional
groups;

e This scheme involves the application of a sequence of reactions described by Cachet
et al., which allows the release of the aglycon of aucubin and its conversion into carboxylic esters
formed as the mixtures of four possible 2,4-diastereoisomers. Appropriate reaction conditions have
been found to provide one of these stereoisomers more selectively;

o After applying a sequence of cationic reduction of the acetal moiety at C(4) and double
additions of Grignard reagents to the carboxylic ester, six new diastereocisomerically pure tertiary
alcohols were obtained;

e The synthesized ligand structures derived from aucubin have been investigated as chi-
ral ligands in the addition reaction of diethylzinc to benzaldehyde. Despite the low levels of the
asymmetric induction of the ligand series (1-12%), these compounds remain potentially suitable for
catalytic purposes;

v’ 31 new derivatives containing cinnamic acid residue with high chemical and diastereoiso-
meric purity have been synthesized from the available natural product (-)-fenchone. The in vitro test-
ing of the newly synthesized compounds with respect to their action against a standard laboratory
susceptible strain showed significant antitubercular activity in comparison with the reference etham-
butol;

v" A series of 4 new chiral compounds synthesized from (+)-camphor containing arylidene and
and ferrocenylmethylidene moiety was prepared and its cytotoxic and cytostatic activities against a

large set of cancer and normal human cell lines were tested. Due to insufficient experimental data,



the significance of the arylidene and ferrocene moiety for the anticancer activity cannot be
established;

Assessment of Dissertation Publications

The scientific results have been published in two articles published in Bioorg. Med. Chem. Lett.
(Q2) and New J. Chem. (Q1). There are two citations from the first article. The results of the
dissertation have been reported in seven scientific forums, five of which are international and three
of them have been conducted abroad.

Doctoral Student’s Personal Involvement

| have no doubt about the substantial contribution of the doctoral student in the fulfillment of
the set goals and tasks and that the obtained results and the scientific contributions are a personal
merit of Mr. Ivaylo Slavchev, with the considerable mentoring assistance of his scientific advisors.

Autoreferat

The author’s extended summary (autoreferat) of the dissertation accurately and correctly
reflects the content of the dissertation and is written in accordance with the established rules.

Critical Remarks and Recommendations

In general, the dissertation submitted to be reviewed by me and the materials submitted answer
the requirements of the normative documents. There are some critical remarks:

o A very general title of the dissertation;

o In the Personal works part, the experimental details of the reactions are too detailed, even
in some cases, extensively described. This is completely unnecessarily - they should be in the
"Experimental Part";

o The same goes for the abstract - the description of the experimental procedures is
unnecessary. In addition, in Autoreferat (in Bulgarian), it is evident that some of its inaccuracies have
been admitted in the English translation, such as the construction of certain sentences (reverse word
order), the use of literally translated words such as ,,nepuBatuzarust/nepusaru‘, (“derivatization/de-
rivatives”), ,,xemmareran* (“hemiacetal”), ,Bapuarnus® (“variation”), ,,koutpakius®, (“contrac-
tion”), ,,pedaykc®, (“reflux”) and etc.

Also, some remarks can be made regarding the chemical language and expression - the dis-
sertation is not sufficiently clear and precise in certain parts. In some paragraphs punctuation and
grammatical errors related to the use of full and short terms are observed.

The inevitable mistakes and inaccuracies noted do not change the overall excellent impression
of the research and their presentation in the dissertation.

Personal Impressions



I know Ivaylo Slavchev mainly from our participation in conferences and | have no personal
impressions of his personal qualities, but having in mind his dissertation work, he undoubtedly has
very good theoretical and experimental background, which | am sure, that they were productive in
the implementation of his research work, led by Prof. Brigitte Deguin and Prof. Vladimir Dimitrov.

CONCLUSION

Ivaylo Slavchev's dissertation represents an in-depth and systematic study in the field of organic
synthesis and contains original scientific studies on the application of partial organic synthesis on
three natural chiral sources (camphor, fenchone and aucubin) for the preparation of chiral synthons
for use as ligands in asymmetric catalysis and their derivatives to study their antitubercular activity
and potential anticancer activity. The work presented is considerable in scope and diverse in nature,
which suggests that the PhD student has acquired sufficient experience and ability to perform
independent scientific work in the field of organic synthesis. The dissertation contains scientific and
applied scientific results, which make an original contribution to science and meet all the
requirements of the Law for the Development of the Academic Staff in the Republic of Bulgaria
(LDASRB), the Rules for the implementation of the LDASRB and the Rules for the acquisition of
scientific degrees and academic positions at IOCCF-BAS. The dissertation shows that the doctoral
student Ivaylo Momchilov Slavchev possesses in-depth theoretical knowledge and professional skills
in the field of organic chemistry, demonstrating qualities and skills for conducting independent
research.

All of the above motivates me to give a positive evaluation of the research presented by the
dissertation, the autoreferat, the results achieved and the contributions made and reviewed above. |
would like to suggest the Honorable Scientific Jury to award a doctoral degree to Ivaylo Momchilov
Slavchev in the field of higher education: 4. Natural sciences, Mathematics and Informatics,

professional field 4.2. Chemical Sciences, Organic Chemistry Doctoral Programme.

19. 09. 2019 Reviewer:
Sofia (Prof. Dr. Valerij Christov, PhD, DSc)



PELIEH3USA
ot npod. 1xH Bajepuit Xpucros Xpucros
Hlymenckusi ynuBepcuret ,,Enuckon Koncrantun IpeciaBeku
Ha JMCepTaIlMOHEH TPY/l 3a MPUChKAaHe Ha oOpa3oBaTeNHaTa U HayyHa CTeeH JOKTOP
B oOJiacT Ha Buciie oopazoBanue 4. [IpupoaHu Haykn, MaTeMaTUKa U HHPOPMATHKA
npodecroHanHo HanpasieHue 4.2. XUMHYeCKH HAYKH, JOKTOpCKa nporpamMa OpranmyHa XuMust

ABTop: WBaitno MomunsioB CiaBueB

Tema: ,,CuaTeTHYHN TpaHCHOPMAIIMHN HA IPUPOJTHH MPOTYKTH

Hayuynu pwroBoautesnn: Prof. Brigitte Deguin u npod. axu Bnagumup AumMutpos

Cnc 3amoBex Ne PJ[-09-05-165 / 12. 07. 2019 rox. na upekropa ma MOXII®-BAH u
ITporoxon / 31. 07. 2019 rox. ot 3acenaHue Ha HAYYHOTO KYPH ChbM OMPEIEIICH 32 YWIEH Ha HAyYHOTO
KypH (pELEH3EHT) 3a OCUT'YpsIBaHE Ha NpOILeaypa 3a 3allMTa Ha JAMCEpPTAllMOHEH TPyJA Ha TeMa
,,CHHTETHYHU TpaHchOpMalMK Ha MPUPOIHM MPOAYKTH 3a mpuaoOuBaHe Ha oOpa3oBaTelHaTa U
Hay4yHa CTENeH JOKTOp B o0yiacT Ha Buciie oOpasoBanue 4. IlpupoaHu Hayku, mMareMaTHKa M
uHpopmartuka, npodecuoHanHo HampaieHue 4.2. XHMMHYECKH HAyKd, JOKTOpCKa IporpaMa
OprannuHa xumusi. ABTOp Ha AucepTaloHHus Tpya € MBaitino Momunios CinaBueB - JOKTOPAHT B
nabopatopus ,,Oprannden cunte3 u crepeoxumus™ Ha MOXII®P-BAH ¢ Hayunu ppkoBoauTenu Prof.
Brigitte Deguin ot Université Descartes, ITapwk, @panius u npod. axH Baagumup JJUMUTPOB OT
NOXIId-bAH.

[IpencraBenusar ot HMBaitno CnaB4yeB KOMIUIEKT MaTepHalld Ha EJIIEKTPOHEH HOCUTEN €
cboOpazHo usuckanusita Ha 3PACPD, TIII3PACPE u IlpaBunnuka 3a npugoOuBaHe HAa Hay4HU
CTENEHU U 3aeMaHe Ha akageMu4Hu JuIbxkHOCTH B MOXIID-BAH. /IoKTOpaHTHT € IPUII0KUIT KON
Ha 2 Oposi CTaTUU U CHUCBHK ChC 7 OpOs ydacTHe Ha HAyYHU POpPYMH.

Kparku Omorpadguynu 1aHHHU 32 JOKTOPAHTA

Wpaiino CnaByeB € 3aBbpIINI BUCIIETO cU oOpa3oBaHue B Xumuueckus gaxynretr Ha CY ,,CB.
Knument Oxpuacku®, 6akanaBbpcka nporpama “Xumus”, npe3 2007 rog. Ot 2007 no 2010 rogx.
pabotu kato TexHojor B ,,SIHa* AJl, UnnycTpuanna 30Ha, rp. [Tnesen. Ilpe3 2013 roxa. 3aBbpiiBa ¢
OTJIMYME MarucTbpckara Inporpama no MeauIMHCKa XUMHS B ChIIMA (akylITeT Ha ChIIUA
YHUBEPCUTET CBhC 3allUTa Ha JUIUIOMHAa pabora Ha Tema ,,CHHTE3 Ha HOBH XHUpaJIHH
TpaHC-apUJIaKpUIaMUIA ¢ (CHXaHOB CKeJeT M M3ydaBaHe iN Vitr0 Ha TsAXHATa aHTUTYOEPKYJIO3HA
aktuBHOCT OT 2014 1o 2018 rona., ¢ HIKOJIKO MPEKbCBaHUS M BBH3CTAHOBSBAHUS, € PEJOBEH

HAOKTOPAHT IIO OpFaHI/I‘-IHa XUMHUSA B J'Ia60paTOpI/IH ,,OpFaHI/Iqu CHUHTC3 U CTepCOXI/IMI/IH” Ha



NOXI®-BAH. ITpe3 2013-2014 roa. u ot 2019 1o cera e xumuk B cbiata gaboparopus. Ot 01. 07.
2019 roz. € OTYUCIICH OT PeIOBHA JJOKTOPAHTYpa C TIPaBO Ha 3aIlUTa.

AKTYaJIHOCT HA TeMATHKATA M 11eJ1eChOOPA3HOCT HA NOCTABEHUTE 1eJIU U 331241

[IpencraBeHUAT 3a perieH3us] AUCEPTALMOHEH TPy BKJIIOYBA M3CJIEIOBATEICKH MaTepuall Ha
aKTyaJHa TeMa B 00JIaCTTa Ha XUMUATA HA TMPUPOJHUTE IPOAYKTH. M3M0I3BaHETO HA ChEINHEHHUS,
M30JIMPAHU OT OMOJIOTHYHHU M3TOYHUIIM, 33 MO-HATATHIIHU CUHTETUYHU TPAaHCPOPMALUU HIH T. H.
YacTUYeH XMMHUYEH CUHTE3, € €UH OT MPEKPAaCHUTE HAYMHU 32 BH3IMOJ3BAHE HAa HEOTPAaHUYCHUTE
CH3UAATEITHU CIOCOOHOCTH Ha MIPUPOAATA, KAKTO U 32 OCUTYPSIBAHE HA JOMMBbIHUTEIHA MOAU(PHUKAIISL
¥ HACTpOWKAa Ha MPHPOJHHUTE CTPYKTYpH. THpPCEHETO Ha MOTEHIMATHU HOBU JIEKApCTBA OT
PaACTUTENIHU U APYTH MPUPOIHU U3TOYHHIIM Ype3 MpHUIaraHe Ha TEXHUKUTE HA YACTUYHUS XUMHYCH
CHUHTE3 BHPXY OIPOMHOTO pa3HooOpa3ue OT HaTypajaHH MPOAYKTH, KakTo U T. H. chiral pool, T. e.
HaTpylBaHE Ha HA0Op OT XHpadHH OPraHUYHU CTPYKTYpH, KOUTO Ja ObAAT HU30JIHpPAHU B
€HAaHTUOMEPHO 4YKcTa (GopMa OT OHOJIOrMYHM HM3TOYHHMIM € TEHEepajHaTa I[el Ha HACTOSIIUS
aucepranuoneH Tpya. OT rieHaTa TOYKa Ha OpraHUYHATa XUMHUsl (OPraHUYHHS CUHTE3), Ta3H LIel
CTUMYJIMpa W3MO0J3BAHETO HAa HOBH CHHTETHMYHU TMPOLEAYypPH, PEAKTUBH, pPA3TBOPUTEIH U
KaTajau3aTopu, pa3padOTBaHETO HAa HOBH TEXHHKU 32 H30JIMPAaHE U MPEUMCTBAHE, KAKTO H
WHCTPYMEHTATHH METOIM 32 XapaKTepH3UpaHe W CTPYKTYPHO W3SICHSIBAaHE Ha OPraHWYHU
ceequaeHus. OCHOBHHTE 3aJaydl Ha JAucepranusita ca (OKYCHpaHH BBPXY CHHTCTHYHHTE
TpaHncdopmaruu (MPEeBPHIIAHKS) Ha TPU MIPUPOIHHU MPOAYKTH OT CEMEHCTBOTO HAa TEPIICHUTE:

v’ aykyOWH, 3a MOJy4YaBaHE Ha HOBH XUPATHH CHHTOHH, KOUTO 1a OBJAT TECTBAaHH KATO
JIMTaH/IN 32 ACHMETPUICH KaTalln3;

v’ (eHXOH, 3a TMOJydYaBaHe Ha HErOBM MPOW3BOJIHM, 3a Ja Ce H3CIEABAT 3a TIXHATa
MIPOTUBOTYOEpKYJIO3HA aKTUBHOCT;

v kamdop, 3a XHUMHYECKAa MOAWU(HUIMS B MPOU3BOJHHM C MOTEHIHATIHA MPOTHBOPAKOBA
aKTUBHOCT.

OT crIOMEHATOTO TMO-TOpe CTaBa SICHO, Y€ LEeNITa U 3aJadyuTe Ha JUcepTanusaTa ca 0e3CIOpHO B
CBHBPEMEHHA, aKTyallHa U IEPCIEKTUBHA 001acT Ha OPTaHUYHHS CUHTE3.

ITo3naBane Ha npodJema

B croTBeTcTBHE C IlenTa M 3aJauyuTe Ha JAUCEPTALMOHHUS TPYJ, JUTEPATypHUST Mperien e
MOCTPOEH BBHPXY TEPIEHHUTE KATO XHUPATHH W3XOIHH CHEIUHECHHUS 32 CHHTCTHYHH MPEBPBIIAHHS.
JlocTaThuHO KpaTKO, HO Mpe/ieTHO HH(OPMATUBHO, ca CIOMEHATH KJIacu(pUKaluATa, CTPYKTypara u
OMOCHHTE3bT HAa MOHOTEPIICHUTE KaTO € 0ObPHATO OCOOCHO BHUMAaHHME HAa UPUJOUINTE KaTO BaKeH
NPUPOJICH M3TOYHHK Ha XUpajdHOCT. Pasrienanu ce kinacudukanusTa, OMOCHHTE3a M Haii-Beue

OUOJIOTHYHUTE U (bapMaKOJ'IOFI/I'—IHI/ITe M CBOﬁCTBa, KaKTO U TAXHaTa TOKCUYHOCT.



OcobeHo BHMMaHUE € OOBPHATO HA JIMTEPATYpPHUTE JAHHHU 32 TPUTE MPUPOTHH MPOIYKTH
00CKTH Ha HacTosIiara aucepranus. Onucanu ca OMocuHTE3bT Ha (+)- u (-)-kamdop u Ha (+)- 1
(-)-beHxO0H U IPUPOTHUTE U3TOUHHUIIM U HAUMHHUTE HAa U30JIMPAHE U MPEYHCTBaHe Ha (+)-kamMdop 1 Ha
(-)-benxon. Pasrnenanu ca HaKpaTKo, HO CHIEBPEMEHHO KOMIICTEHTHO, M3BECTHUTE JIUTEPATYPHHU
JIAaHHU 32 OMOJIOTHYHUTE ¥ (hapMaKOJOTHUYHUTE CBOWCTBA Ha (+)-kaMpop u Ha (-)-PEHXOH, KAKTO U
JaHHUTE 32 TAXHATa TOKCHYHOCT. [10 aHanmornyHa cxema ca pasriiefJand CTpyKTypara, OMOCHHTE3bT U
NPUPOJHUTE PACTHTEIHM HW3TOYHHWIM Ha aykyOuH. [lo-crienuaiHO BHUMEHHE € OTHEICHO Ha
€KOJIOTHYHATA POJIsl, (hapMaKOJIOTUIHUTE CBOMCTBA M MEXaHH3Ma Ha JICHCTBHETO Ha ayKyOuH.

Pasrnenanusar mo-rope o0II JUTEpaTypeH Iperiie] yIayHO Ce€ JOMBJBA ChC cCHenu(pUIHHUTE
JUTEPATYPHU JaHHU OT MPEIUIIHUTE U3CIICABAHUS [0 TPUTE ChCTABHU YAaCTH HA JMCEPTAIlMOHHUSI
TPYII, @ HUMEHHO 110 XUPATHUTE U3TOUHUIIM (KaMdop, GEHXOH 1 ayKyOHH) 3a [OJy4YaBaHe Ha XUPATHH
CHHTOHH U KaTaJIU3aTOPH, 110 TPOTHBOTYOCPKYJIO3HATA aKTUBHOCT HA HAKOH MTPUPOHH MPOAYKTH H
TEXHH MPOM3BOJIHU, KAKTO U 110 MPOTHBOPAKOBATA aKTUBHOCT HA TEPIICHOMIUTE U (HDEepOLICHHTE.

JIurepaTypHHST Tperiiel OCTaBsi MHOTO J00OpO BIEUYaTIEHHE ChC CTErHATOTO U KOMIETEHTHO
U3JI0KCHHUE HA [UTHPAHHUTE TPYAOBE U XapaKTepU3Upa JUCEPTAHTAa KaTo OPOPMEH CIEIHATUCT B
00JIacTTa M CIOCOOCH JJa HAMUPA, CHCTEMAaTH3KMpa M aHAIM3UPA KPUTUYHO JIUTEPATYPHUTE AHHH.
[lpaBu BreYaTIiCHHE YMEJIOTO IHUTUPAaHE MPEAMMHO HAa OPUTHHAIHU CTaTHH, HO KOTaTo ¢
OCHOBATEJIHO ¥ HAa BTOPHYHH M3TOYHHIU — MOHOTrpaduu. [lutrpanure IuTepaTypHyu U3TOYHUIM Ca
3HAYUTENCH Opoit (276 6post) kato 56 (20%) ot Tsx ca mybnukyBanu cien 2010 roz., a 22 6pos (8%)
— cniex 2015 roa. M3kirounTennHo 100po BlieUaTieHUe MpaBu (HakThT, Y€ B CIIUCHKA HA IIUTUPAHATA
auTeparypa uMa 5 cratuu, myoaukyBanu mpe3 2018 u qopu eana cratus ot Tasu roaunaa (2019).

Eona 3abenexcka: BB3NPUETO € M3MHCBAHETO HA CIIMCAaHUATA J1a CTaBa 4Ype3 CHOTBETHATA
cranjapTHa abpeBuatypa (chbkpaTeHa Gpopma).

MeToauka Ha U3CeABAHETO

W30panusT moaxo/ 3a NpuiiaraHe Ha TEXHUKUTE Ha YaCTHYHUS XUMUYCH CUHTE3 BBpPXY TPHUTE
MIPUPOHU XUPATHU U3TOYHUIIM (Kamdop, GEeHXOH U ayKyOHH) ce OKa3Ba 0COOEHO MPOJYKTUBEH 32
MOJTy4aBaHETO Ha XWPaHU CHHTOHHM, 3a Ja OBJAT W3IMOJI3BAHM KAaTO JIMTAHIIM 33 aCHMETPUYCH
KaTaJlu3 M Ha TEXHU MPOM3BOJHU 3a W3CJICBAHE HA TAXHATA MPOTHBOTYOCPKYJIO3HA aKTHBHOCT U
MOTEHIMATHA TPOTUBOPAKOBA aKTUBHOCT, T. €. 3@ IIOCTHTaHe Ha TIOCTaBeHATA IIeJ Ype3 U3ITbITHCHHE
Ha W3BEJCHUTE TPU OCHOBHH 33/la4d Ha JMCEPTAMOHHHUS TPYX UYpe3 H3MOJI3BaHETO Ha HOBHU
CHHTETHYHHU TPOIEIypPH, PEaKTHBH, PAa3TBOPUTEIN W KaTalM3aToOpd, pa3paOdOTBaHETO Ha HOBHU
TEXHUKU 33 U30JIMPAHE W MPEUNUCTBAHE, KAKTO U MHCTPYMEHTATHH METOJH 3a XapaKTepU3UpaHE U
CTPYKTYPHO U3SICHSIBaHE Ha OPTaHUYHU ChEIMHCHUSI.

XapakTepuCTHKA U OLlEHKA HA IUCEPTALMOHHUSA TPYA



JIMcepTaIllMOHHUAT TPYA € CTPYKTYpUpaH B CHOTBETCTBHE C YTBBPJACHUTE M3UCKBAHUS U €
Hanucad Ha 232 cTp. Kato BiitouBa 69 cxemu, 20 tabmunum u 26 ¢urypu. CTpykTypupan € B
ciequuTe pasznenu: Couchbk Ha chbkpamieHusta — 1 crp., BeBenenue — 2 crp., Jluteparypen nperien
(B mBaTa BapuaHTu — 0011 1 crieruduueH) — 59 crp., CodbcTBeHM U3caeaBanus (B TpPUTE 4acTH) — 57
ctp., EkcriepumenTanna vact (B Tpute yactu) — 94 crp., Jlureparypa (B uetupure yactu) — 18 crp.
W3Boau — 1 ctp.

JIcepTallMOHHUAT TPYA € MOCTPOEH SICHO, JIOTMYHO M € OHArJIeJeH C MOAXOJSAIIN CXEMH,
TabiuuM ¥ QUrypu KaTo ChAbP)KA OPUTMHAIHU NMPUHOCHUW HAYYHHM H3CIEABAHMS U PE3YITATH.
Hayunurte pe3yntatu Mmar ompeaeneHa CTOMHOCT M ca MOCTUTHATH 4Ype3 MOAXOISIINA METOIU U
noaxoau. MHoro 100po € BIEYATICHUETO OT MPEHU3HO MPOBEICHHS CKCIEPUMEHT, OT KOPEKTHO
OMMCAaHUTE TMPOLEAYPH 3a CHHTE3 U OT MOAPOOHOTO CHEKTPaIHO OXapaKTepu3upaHe Ha
cbenuHeHusTa. OueBuaHo e, ye MBaitno CnaBueB € yCBOWJI M YCIEIIHO Npuiara B paboTara cu
CBHBPEMEHHU METOJM 3a CHHTE3 W H3CJe/BaHE Ha OPTaHWYHU CHEIWHEHHA, T. €. M3IBJIHECHU ca U
00pa3oBaTEeTHUTE eI Ha JOKTOPAHTYpaTa.

IIpunocu 1 3HAYMMOCT HA pa3padoTKaTa 3a HAYKaTa U MPAKTHKATAa

Hucepranmonnuar Tpyn Ha MBaiino CnaBueB mMma mo-ckopo ¢GyHIaMEHTAlIeH XapakTep B
o0J1acTTa Ha OpPraHWYHHSI CHUHTE3, MaKap M ¢ MpakTHiecka HacoueHocT. [IpoBenennTe n3cieaBanus
UMaT HayYHH M HAyYHO-TIPWJIOKHU TPUHOCH C O0OraTsBaHe Ha CHIICCTBYBAIUTE MO3HAHUSA B
o0jacTTa Ha YaCTUYHHSI OPTaHMYEH CHUHTE3 BBPXY TPU MPUPOIAHH XUPAIHU H3TOYHUIM (Kamdop,
(deHxoH W ayKyOWH) 3a MOJY4YaBaHETO Ha XHPAIHM CHHTOHU 32 MPUIIOKEHHE KaTo JIMTaHAU B
aCHMETPUYCH KaTalli3 W Ha TEXHW MPOM3BOJHM 32 M3CJIEBAHE HA TAXHATa MPOTUBOTYOEPKYJIO3HA
aKTUBHOCT W TIOTCHIMAIIHA TMPOTHBOpPAKOBa akTUBHOCT. [lo Moe MHEHHE, OCHOBHUTE HAay4YHU
MIPUHOCH M IOCTOMHCTBA HA JUCEpPTAIUsITA ca CIeTHUTE:

v' B ThpceHe Ha e(eKTHBHM ITHTHINA 3a MPEBPBINAHE Ha ayKyOWH B OMOIMOTEKA OT HOBH
€HAaHTHOMEPHO YUCTH JINTaH/I1 32 MPUJIOKEHNE B aCUMETPUYHHMSI KaTaln3 € MPEeAsI0KeHa CHHTETUYHA
cXeMma 3a MpeBpbhIIaHe Ha TPUPOJHUS TPOAYKT B MPOCTH M CTAOMIHH CHEIWHEHHS C JKElIaHa
CTepeOoXUMUS U (YHKITUOHATHH TPYIIH.

» Ta3u cxema BKIIIOUBAa MPHUJIATaHETO Ha MOCJIEIOBATEIHOCT OT PEAKIUU, OMUCAHU OT
Cachet u cBTp., KOSATO TO3BOJsIBA OCBOOOK/IaBaHETO Ha AarfiuKOH Ha ayKyOMH W HETOBOTO
MpEeBpPhIIAaHE B CMECH OT KapOOKCHIIHH ecTepH, oOpa3yBalli Cce KaTO YETHPUTE BB3MOXKHU
2,4-nmnacreonzomepu. HamepeHu ca moaxoAsiuTe peakiiMOHHN YCIOBHUS JOBEIH 0 TI0-CEIEKTUBHO

MoJIydaBaHC Ha €AWH OT TE3U CTCPCOU3OMEPH,



» [Ipunaraiiku cien ToBa MOCIENIOBATEIHOCT OT KATHOHHO peAylpaHe Ha aleTaiHara
gacT nipu C(4) u 1BOWHO NPUCHEIMHSABAHE HA PEaKTUBHU HA ['puHSAp KbM KapOOKCUIHMS ecTep, ca
MOJIyYEeHH IIECT HOBY IMAaCTEPEOM30MEPHO YUCTH TPETUYHHU AJIKOXOJI,

* CuHHTEe3UpaHUTE JIMIAHJHU CTPYKTYpH, NOJIYYEHH OT ayKyOHMH, ca M3CJIeBaHU KaTo
XMpAJIHU JIMTAaHAM B PEaKLMATa HA MPHUCHEAMHSABAHE HA JUETWINMH KbM OeH3annexun. Bopopeku
HUCKHTE HHBA HA H3MEPEHaTa 0011a CHAHTUOMEPHA MHTYKITUs Ha cepusita nuranau (1-12% ee), Tesu
ChEJMHEHUS OCTaBaT MOTEHIMAIHO NOAXOAAIIM 32 KaTAJIMTUYHU LIETIH.

v OT JOCTBIIHHA TIPUPOJEH HPOLYKT (-)-PpEeHXOH ca cHHTe3upaHu 31 HOBH IPOM3BOIHH,
MPUTEKABAIIM OCTATHK OT KaHEJCHAa KHCEJIMHA, C MHOTO BHCOKAa XMMHUYHA U JHACTEPEOU30MEpHA
yucToTa. TecTBaHeTo IN Vitr0 Ha HOBOCHHTE3UPAHUTE CHEIUHEHUS MO OTHOIICHUE HA JCHCTBHETO
UM  CIOpSIMO CTaHAApTeH J1abopaTopeH UyBCTBUTEJIIEH IAM € II0Ka3aJo 3HAYUTEIHA
IPOTUBOTYOEPKYJIO3HA AKTUBHOCT CHPAMO peepeHTHUsI €TaMOYTO.

v CuHre3upana € cepusi OT YETUPH HOBU XMPAIHU ChEJUHEHHMs, MOJaydeHu oT (+)-kamdop,
ChIBPIKAIIN APWIHJACHOBH M (PEpOLCHWIMETHIINACHOBH OCTAaThIM. M3cinenBaHu ca TEXHHUTE
LIUTOTOKCUYHM U LIMTOCTATUYHH CBOMCTBA cpellly Habop OT PaKOBU U HOPMAJIHH YOBEIIKH KJICThYHU
JMHHAU KaTO MOPAJN HEJAOCTAThUHU €KCIIEPUMEHTAIHN JaHHU HE MOXKE J]a C€ YCTaHOBH 3HAYCHHETO
Ha (epoLeHIIMETHIINICHOBATA ¥ aPHIIMACHOBATA YacCT 32 MPOTUBOPAKOBATA AaKTHBHOCT.

IIpenenka Ha nyOJIUKanMUTE MO JUCEPTAUOHHMSA TPYA

HayunuTte pe3ynratu ca myOJIMKyBaHU B JIBE CTaTuH, MyosukyBanu B Bioorg. Med. Chem. Lett.
(Q2) u New J. Chem. (Q1). 3abensi3anu ca JBe LUTaTa Ha IbpBaTa craTus. Pesynrature OT
J¥cepTallMOHHATa paboTa ca JOKJIAJBaHM Ha celAeM HaydyHu (OpyMH, MeT, OT KOHWTO ca
MEXyHApPOAHU KaTO TPU OT TSIX ca MPOBEACHU B Uy>KOMHA.

JInyHo yyacTHe Ha JOKTOPAHTA

Hsimam HWKakBO CBbMHEHHE B CBHIIECTBEHHS NPUHOC Ha IMCEPTaHTa B H3ITBIHEHHETO Ha
MOCTAaBEHUTE LIENT | 33/1a4M, TaKa KaKTO, Y€ MOJyYSHUTE PE3YNITaTH M U3BEJICHUTE HAYYHU MPUHOCH
ca JIMYHA 3aciayra Ha JOKTOpaHT MBaiino CnaBueB, pa3bupa ce, ChC ChILIECTBEHaTa MEHTOPCKA
MIOMOII Ha HAYYHHUTE CH PHKOBOJAUTEIN.

ABTopedepar

ABTopedepaThT Ha gUCEpTalMATA TOYHO W KOPEKTHO OTpa3siBa B PE3IOMHUPAH BUJ
ChIbPKAHUETO Ha JUCEPTALUATA U € HAITUCAH B CbOTBETCTBUE C YTBBPJCHUTE MIPaBUIIA.

Kpurtnunm 3a0esexkn

Karo nsio mpeicTaBeHUST MM 3a PELEH3UpaHe AUCEPTALMOHEH TPYA M ChITbTCTBAILUTE
MaTepHalii YAOBJIETBOPSBAT U3NCKBAaHUATA HA HOPMAaTHBHHUTE JOKYMEHTH. MoraT Ja ce OTIpaBsT

HAKOU KPUTUYHHA OEJIEXKKU:



o MHmuoro 00110 3ariaBue Ha TUCEPTALUATA;

o B ,,CobcTBeHH pe3ynaTaTu’ MpeKajieHoO MOAPOOHO, JaXe B HIKOW CIydaw, OOIIUpPHO, ca
OIMCAaHU €KCIIEPUMEHTATHH MOIPOOHOCTH 3a peakiuuTe. ToBa € Hall'bJIHO U3JIUIITHO — MACTOTO UM €
B ,,ExcniepumenTanHara yacrt;

o CpuioTo ce oTHacs U 3a aBTopedepara — U3IHUIIHO € ONMMCAHUETO HAa eKCTIEPUMEHTAIHUTE
npouenypu. OcBeH TOBa, OUYEBUIHO MpU IPEBOJA MY OT AHIJIMHCKUA ca JOIYCHAaTH HSAKOU
HETOYHOCTH KaTO: KOHCTPYKLMATA HAa HIKOM H3peueHus (oOpaTeH cloBOpena), MU3MOJ3BaHE Ha
OyKBaJHO TIPEBEJACHU JIyMU KaTo , JIepUBATU3AIMS/IEPUBATU, ,,XeMUaleTan" , ,,Bapuamus‘,
,,KOHTpakmus‘, ,,perykc u ap.

Morar 51a ce HanpaBsT U HIKOU 3a0€NIeKKH, Hali-Beue MO OTHOIICHNWE HA XUMHYECKUS €3UK U
CTHJI — Ha HSIKOHM MECTa B IMCEPTALMOHHUS TPY/ HE € IOCTaThYHO siceH 1 ToueH. Ha Hakou MecTa ce
3a0esI3BaT MyHKTYaJlHU U TpaMaTHYeCKH I'PEIIKU, CBbP3aHH ¢ yoTpedaTa Ha IIbJICH U KPaThK YJICH.

3abensa3aHnTe HEU30E)KHU TPEHIKM W HETOYHOCTH HE MPOMEHST I[UIOCTHOTO OTJIUYHO
BIIEYATJIEHUE OT IIPOBEACHUTE U3CIIEABAHMS U TAXHOTO MPEACTABSIHE B TUCEPTALUOHHUS TPYI.

JIMYHU BIeyaT/IeHUs

Makap na no3naBam 6Oerno Mpaiino CnaBueB (Haii-Beye OT y4acTHETO HU B KOH(EpEHIUH),
HsIMaM JIMYHU BIEYATICHUS] OT HETOBUTE JIEJIOBU KAYECTBA, HO ChIACHKHU 110 JUCEPTALUOHHUS TPY/L,
0e3 CbMHEHHE TOH MMa MHOTO 00pa TeopeTHYHa M eKCIIepUMEHTAaIHA MOATOTOBKA, Bh3 OCHOBA Ha
KOUTO MOTa JIa KOHCTaTUpaM, 4e Te ca OMIM NpOAYKTUBHU IIPU pean3alusaTa Ha H3cie0BaTeNIcKaTa
My paboTa, OochllecTBeHa Moj pbkoBoacTBoTo Ha Prof. Brigitte Deguin u mpod. Bragumup
JIuMuTpOB.

SAKJIIOYEHUE

HucepramnusaTta Ha VBaiino CnaBueB mpeacTaBisiBa 3aAbI00YEHO U CHCTEMHO H3CJE/IBaHE B
aKTyallHa OONacT Ha OPraHWYHHsS CHHTE3 U ChIbpXKA OPUTHHAIIHM HAay4YHU TPOYYBAHUS 3a
MPUJIOKEHUETO Ha YaCTUYHUS OPraHWYeH CHHTE3 BBHPXY TPU MPUPOTHU XHUPATHU H3TOUYHUIIN
(xamdop, peHxoH 1 ayKyOrH) 3a MOJTy4aBaHETO Ha XUPATHA CUHTOHH 32 TIPHIIOKEHUE KATO JIUTaHIA
B aCUMETPUYEH KaTaJIu3 U Ha TEXHH MPOU3BOJIHU 32 U3CIIEABaHE HA TAXHATA IPOTUBOTYOEPKYJI03HA
aKTUBHOCT U MOTEHIIMAIHAa TPOTUBOPAKOBA aKTUBHOCT. M3BBpIlieHaTa paboTa € 3HaYuTeNHa o 00eM
U pa3zHooOpa3Ha IO XapakTep, KOETO JaBa OCHOBAaHHE Ja Ce€ IMPEIIOJIOkKH, Y€ JOKTOPAHTBT €
HaTpyHaJl JOCTaThYHO OMMT U CIIOCOOHOCTHU 3a MPOBEXKJIAHE HA CAMOCTOsITeNIHA HayyHa paboTa B
o0jacTTa Ha OpraHUYHUS CUHTE3. J(MCepTalMOHHUAT TPYJ ChAbPKAa HAYYHH U HAYYHO-TIPUIIOKHU
pe3ynTaTi, KOWUTO TPEACTABISABAT OpPUTHHAIIEH MPUHOC B HayKaTa W OTrOBapsAT Ha BCHYKU
M3MCKBAaHUS Ha 3aKOHA 3a pa3BUTHE HA akaJeMH4YHMs cbcTaB B PemyOnuka bwarapus (3PACPB),

[IpaBunnuka 3a npunarane Ha 3PACPB u IlpaBunnuka 3a npugoOuBaHe Ha Hay4yHU CTENEHHU U



3aeMaHe Ha akageMu4Hu AabxHocTH B MOXI®-BAH. /lucepralluoHHMAT TpyA IIOKas3Ba, 4e
nokropaHTbT MBaitno MomumnoB CrnaBueB mpuTekaBa 3aAbI00UEHH TEOPETUYHU 3HAHUS U
npodecoHaIHI YMEHU 10 HaydHa crenuaiHocT OpraHuyHa XUMUs KaTo IEMOHCTpUpa KauecTBa U
YMEHHMS 33 CAMOCTOATEIHO IIPOBEKIAHE Ha HAYYHO U3CIIEABAHE.

Beuuko kazaHo mo-rope Me MOTHUBHpA Ja jAaM 0e3 KojeOaHUEe nonodcumenna OyeHKa 3a
IIPOBEJECHOTO H3CIIECABAHE, IIPEACTABEHO OT PELCH3UPAHUTE II0-TOPE TUCEPTAlMOHEH TPy,
aBTOpedepar, MOCTUTHATH PE3YNITATH U PUHOCH U Npednazam Ha noYumaemMomo HayuHo JHcypu 0a
npucvou obpazosamennama u Hayyna cmenern dokmop Ha UBaitnio Momuniios CiiapyeB B 00act
Ha BHUcle oOpa3zoBanue: 4. IIpupoaHH HayKu, MaTeMaTHKa U MH(OPMATHKA, TPOPECHOHATTHO

HanpasiieHuE 4.2. XMMHYeCKH HAyKH, TOKTOpCcKa porpama OpraHn4Ha XuMus.

19. 09. 2019 r. Penensenr:
Codus (mpod. nxu Banepuii XpucTon)
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