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1. Topicality of the thesis

The presented doctoral thesis is in the fields of organic synthesis and the chemistry of natural prod-
ucts. It describes the development of synthetic approaches for preparation of derivatives of three particular
terpenoids — aucubin, fenchone and camphor. The first group of derivatives has been studied as possible
ligands for asymmetric catalysis, while the other two groups have been assayed for antitubercular and an-
ticancer activities, correspondingly. Considering the general importance of asymmetric catalytic methods in
organic synthesis and the current need for new and more effective drugs, this research is topical and of

significant interest.

2. Characteristics and scientific contributions of the thesis

The doctoral thesis is 232 pages long and is divided into four chapters. The first chapter provides an
introductory overview of terpenes and terpenoids, with emphasis on the compounds relevant to the own
work of the PhD student — aucubin, fenchone and camphor. Each of the next three chapters is composed of
literature review on the corresponding subtopic, followed by results, discussion and experimental details of
the author’s own work. A total of 276 literature sources have been referenced in the thesis.

The author’s own research results are presented in detail and are discussed at length. Three research

subtopics are clearly defined and presented in separate chapters:

1. Synthesis of new chiral building blocks from Aucubin.

The research in this direction is aimed at the development of synthetic methodology for chemical

modification of the naturally abundant aucubin into useful chemical compounds, suitable for the purposes
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of asymmetric catalysis. The main steps in the methodology are a conversion of aucubin into iodo-, bromo-
or cholorolactones, alkaline methanolysis of the halogenolactones and subsequent modification of the ob-
tained cyclopentanofurans by reduction and double Grignard reaction. The compounds obtained in this
way have then been tested as ligands in a model asymmetric addition of diethylzinc to benzaldehyde. It has
been found that the new Aucubin derivatives catalyse this reaction, but unfortunately with very low

asymmetric induction.

2. Synthesis of new trans-acrylamides with fenchane skeleton and in vitro assay of their

antitubercular activity.

For the purposes of this research the author has applied previously published methodology to pre-
pare a series of cinnamic acid analogs and also a fenchane aminoacohol. The fenchane aminoalcohol has
then been coupled to each of the acids with the help of TBTU activation. The acrylamides obtained in this
way have been determined to possess the trans configuration. The entire series of newly prepared acryla-
mides has been assayed for antitubercular activity. The results from the in vitro tests and the SAR analysis
suggest that the activity is most likely associated with the fenchane aminoalcohol substructure. Five new
compounds with activity comparable to that of ethambutol dihydrochloride have been chosen as leads for

further studies.

3. Synthesis of ferocenylmethylidene and arylidene-substituted camphor derivatives with potential

anticancer activity.

A Claisen-Shmidt reaction between camphorsulfonamides and ferocenylcarbaldehyde or aryl alde-
hydes has been used for the preparation of new camphor derivatives, which have then been assayed for
cytotoxicity against series of cancer and normal human cell lines. Although the data obtained from the
compounds in this thesis are not sufficient for proper SAR analysis and unequivocal assessment of the sig-
nificance of the ferrocene and the arylidene moiety for the anticancer activity, in the broader context of
extended work published with other coauthors (New J. Chem., 2017, 41, 9103-9112), these data support a
trend showing that the presence of a conjugated ferrocenylmethylidene group is essential for the cytotoxi-

city.

3. Dissemination of the results

Results from this thesis have been published in two articles in reputable scientific journals: Bioorg.
Med. Chem. Lett., 2014, 24, 5030-5033 and New J. Chem., 2017, 41, 9103-9112. The results have also been

presented at seven scientific conferences.



4. Remarks and recommendations

There are some minor technical mistakes and terminological inaccuracies throughout the text, espe-
cially in the Bulgarian translation. Some terms are taken directly from the English version, although there
are more suitable Bulgarian equivalents.

The term “synthon” is used as a synonym of reagent, precursor or starting material. Although this is
acceptable, in my opinion the usage of this term should be restricted to its more abstract meaning, com-
bining the concepts of substructure and chemical reactivity. In such an abstract sense a “synthon” is not a

physical object and it usually corresponds to more than one real reagent.

CONCLUSION

This doctoral thesis contains original research results which contribute to the development of the
scientific field and satisfy the requirements for quality and novelty imposed by the Law for the
Development of the Academic Staff in the Republic of Bulgaria. The thesis clearly shows that its author,
Ivaylo Slavchev, has sufficient theoretical knowledge and professional skill in the field of Organic Chemistry.
The author demonstrates abilities for independent research. In view of the above, | kindly recommend the

scientific jury to grant the PhD degree to Ivaylo Momchilov Slavchev.
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Assoc. Prof. Plamen Angelov, PhD
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1. AKTYyanIHOCT Ha TemaTHKaTa

MpeacTaBeHMAT MM 33 OLEHKa AMCepTauMOHEH TPy € B 06/1acTTa Ha OpraHNYHMA CUHTE3 U XMMUATA
Ha NpupoaHuTe cbeauHeHuns. ONMCaHU ca CUHTETMYHM NOAXOAWM 3a MOJiydaBaHe Ha NPOM3BOAHM Ha
ayKybuH, deHxoH n Kamdop. CbeanHEeHUATa OT NbpBaTa rpyna ca U3cneABaHN KaTo Bb3MOMXKHU XMpPaHU
NNraHaM 3a acMMeTpUYEH KaTanus, a C ApyruTe ABe Tpynu ca NpoBeAeHW U3NUTAHMA CbOTBETHO 3a
NPOTUBOTYHEPKYN03HO M NPOTUBOBPAKOBO AelicTBMe. TemaTuKaTa Ha U3cneaBaHMATa e aKTyasiHa, Nnpeasua
BaKHOCTTAa HA ACUMETPUYHMA KaTa/M3 3a OPraHUYHUA CUMHTE3 WM HApacTBallaTa Hy)KAA OT HOBWU U

no-epeKTMBHU NeKAPCTBEHWN CPEACTBA 3a CNOMEHATMTE 3ab0onABaHUA.

2. XapaKTepucTMKa U OLeHKa Ha AUCePTaLUOHHUA TPYA U NpUHOCUTE

OncepTauMoHHUAT TPYA, € U3N0XKeH Ha 232 cTpaHULM U e OpraHu3npaH B YeTUpK YacTu. MbpeaTa YacT
npeacTaB/ifBa BbBexAall, auTepaTypeH 0630p BbPXy TeEpneHWm U TepneHomau C aKUeHT Bbpxy
M3M0/13BaHUTE MO-HaTaTbK B COBCTBEHUTE M3C/NeABaHMA CbeAuMHEeHUA — ayKybuH, ¢deHXoH u Kamdop. B
cnefBalWMTe TPM 4YacTM Ca M3NOMKeHM cOBCTBeHUTe M3cnedBaHUA Ha [OKTOpaHTa, KaTo BCAKa OT TAX
CbAbpXKa U Npernes Ha AuTepaTtypaTta no CbOTBETHUA noanpobaem. LinTupaHute AMtepatypHU U3TOUHULN
ca obuo 276.

Pesyntatnute ot cobcTBeHUTE M3cnedBaHUA ca MPeAcTaBeHW AeTalHO U TAXHOTO O6CbXKaaHe e
HanpaseHo B A06bp HayyeH cTua. AcHO ca 060cobeHn TpM OCHOBHM HamnpaBAeHUA Ha U3caeABaHMATA, a

MMEHHO!



1. NonyyaBaHe Ha HOBM XMPAJHW rPaanBHU BNOKOBE OT ayKYOUH.

Lenta Ha u3cneaBaHusTa B TOBa HanpaB/ieHMe e pa3paboTBaHe Ha CUHTETMYHA MeToAMKa 3a
npeBpbliaHe Ha ayKybuHa B M3NON3BAaEMU CTPYKTYPU, NOAXOAALLM 33 LEeUTe Ha aCUMETPUYHUA CUHTE3.
OCHOBHUTE CTbMKM B METoAMKaTa ca NojslyyaBaHe Ha MoAo0-, 6POMO, X/IOPONAKTOHN OT ayKybuH, anKkasHa
MeTaHo/n3a Ha Xa/10reHOIaKTOHUTE n nocneasatla moandukauma Ha nonyyeHuTe
uMKnoneHTaHodypaHOBM NPOAYKTU Ype3 nocseaBaTe/IHOCT OT peayKkuma U B3aMmoaeincTBme ¢ rpuHAPOBU
peareHTU. M3cnenBaHO € MPUIOXKEHUETO Ha TaKa MNoayyYeHuTe CbeAVHEHWs KaTo JinraHamM B mMogesnHa
peakumsa Ha aCMMETPUYHO NpUCbeaMHSBAHE Ha ANETUNLUMHK KbM BeH3anaexus, npu Koeto e yCTaHOBEHO

KaTa/IMTUYHO ,CI,EVICTBME, HO 3a CbXKaJieHune C TBbpae HNCKa CTeneH Ha aCMMeTpU4Ha MHAOYKUNA.

2. CMHTe3 Ha HOBM XMPaJHU TPaHC-apuIakpuaammamn ¢ eHxaHoB CKesieT M M3yYyaBaHe Ha TAXHaTa in

vitro aHTUTYbepKyn03Ha aKTMBHOCT.

3a uennTe Ha Tesn M3CaeABaHUA MbPBOHAYa/HO Ca MPUrOTBEHWU CepuA OT aHaNO03M Ha KaHesneHaTa
KMCeNNHA, KakTo M (GeHXaHOB aMMHOANIKOXO/, CbriacHO no-paHo ny6auMkysaHn metoau. Cnen ToBa ca
nosiyyeHn nopeauua OT amuaM 4Ype3 CBbpP3BaHe Ha a30THMA aToOM OT GEHXaHOBMSA aMMHOAIKOXOA C
KapbOKCUNHUA BbIEPOA HAa KaHENEHUTE KUCENMHWN. AKTUBMPAHETO Ha KapboKcuaHaTa rpyna B KUCEANHUTE
€ M3BbPLEHO C TbProBCKM AOCTbMNeH peareHT TBTU. M3nuTaHuATa 3a aHTUTY6EepKy/N03HA aKTMBHOCT M
HanpaseHMAT SAR aHanM3 Ha nopeaumuaTa akpuaamMuam ca MNokasaau, Ye Hail-BepoATHO aKTUMBHOCTTA ce
0bycnaBa OT aMMHOANKOXONHUA GPAarMeHT M 3a MO-HaTaTblWHM M3CNeABaHUA Ca OTKPOEHW MeT BoAelum
CbeAMHEHWA, 4MeTo in Vvitro aHTUTYBepKyNOo3HO AelCcTBME e CbMNOoCTaBMMO C TOBa Ha eTambyTon

aAnxunapoxaopua,

3. CuHTe3 Ha ¢depoueHUIMETUIUAEH W apuanaeH-3aMmecTeHn KamdopoBM NPOM3BOAHU ¢

NOTEHLMANHO NPOTMBOPAKOBO AENCTBUE.

Ypes angonHa  KoHAeH3auuAa no  KnanseH-lUmuar  mexay  KamoopcyndoHamuan v
depoueHMNKapbangexmg A apomaTtHU angexvau e noaydyeH Habop OT HOBM CbeAUHEHUs, KOWTO e
NOA/I0XEH Ha TecToBe 3a UMTOTOKCMYHO M LMTOCTATUYHO AEWNCTBME cpelly nopeauua OT PaKoBU U
HOPMaNHN YOBELIKU KNETbYHM JMHUM. Bbnpekn 4Ye p[AaHHUTE 3@ aKTMBHOCTTA HA BK/AOYEHUTE B
aucepTaumaTa cbeaMHeHUa camu no cebe cu ce OKasBaT HeAOCTaTbYyHM 3a MbJHoueHeH SAR aHanus u
HeaBYCMUC/IEHA OLLEHKa Ha ponsATa Ha GpepoueHUIMEeTUANLEHOBUS OCTaTbK, MOCTaBEHW B MO-LUIMPOKUA
KOHTEKCT Ha egHa oT nybaunkaumute (New J. Chem., 2017, 41, 9103-9112), Te3n AaHHU ca NO3BOJIUAM Aa ce
HanpaBW M3BOAA, Y€ NPUCHCTBMETO Ha PepoLEeHUIMETUINAEHOB OCTAaTbK € OT CbLUECTBEHO 3HayeHue 3a

LMTOTOKCUYHOCTTA.

B eKkcnepuMmeHTanHUTE HYacTU KbM BCEKU OT pasjenuTe I'IO,EI,p06HO Ca ONMCaHn BCUYKU pa3pa60TeHM
CUHTETUYHUN U XpOMaTOI'paCI)CKVI npoueaypun, KakKto U CNEeKTPa/IHUTE XapPaKTEPUCTUKMU Ha MNOoy4yeHUTe
CbeAMHEHUA. BCUUKN HOBOCMHTE3MPAHN CbeAMHEHMA Ca HAANEXKHO OXapaKTepusupaHu ¢ pasandyHm AMP

TexHuku, N4 n MaccnetpomeTtpumA.



3. MNy6anKauum no gucepTaLMOHHUA TPYA

Pe3syntat oT AucepTauMOHHMA TpyA ca nybauKyBaHWM B ABe CTaTUM, B aBTOPUTETHWU CMMCAHUA C
nmnakT dpaktop: Bioorg. Med. Chem. Lett., 2014, 24, 5030-5033 n New J. Chem., 2017, 41, 9103-9112. CbL10
TaKa, pe3y/nTaTuTe ca AOKNaABaHW Ha 7 HayyHu dopyma. [Jo momeHTa ca 3abenAsaHu Age LUMTUPAHWA Ha

nMbpBaTa CTaTvA B CrieumanmusmnpaHaTa amTepaTypa.

4. 3abenexKu 1 npenopbKu

TeKcTbT (M no-cneymanHo 6bArapckus npesBod Ha asBTopedepaTta) cbabpiKa HAKOU ApebHU
TEXHUYECKU TPELKU U TePMWUHONOTMYHU HETOYHOCTU. TepmuHM KaTo ,pedaykc”’, ,KbMAWHT peareHT”,
,KOHCTaHTa Ha CBbp3BaHe” ca B3eTU AMPEKTHO OT aHIMIMNCKM, NMPU BCE 4Ye MmaT CBouTe ObArapcku
CbOTBETCTBMA.

TepMUHbBT ,,CMHTOH” € M3NO03BaH KaTo CMHOHMM Ha peareHT, NPeKypcop WM U3XOAHO CbeauHeHue.
BbnpeKku Yye ToBa e AOMNYCTUMO M YECTO CPeLLaHo B cneuuManmMsmpaHaTta iMtepartypa, cMaTam 4ye ynotpebara
Ha TO3M TepmMMH TpsabBa fAa 6bae orpaHWYeHa A0 NO-abCTPaKTHUA My CMUCH/, 0beAnHABaLY, CTPYKTYpeH
dparmeHT 1 peakUMOHHa CnocobHOCT. B 0bwma cnyyait Takasa eaHa abcTpakuma obxsalla noseye oT eguH
peasieH peareHT, C YMATO MOMOLL BbMNPOCHMA CTPYKTYpPeH dparmeHT moxKe Aa 6bae BbBedeH B AafieHa

LeneBa CTPYKTypa.

3AK/THOYEHME

ONCepTauMOHHUAT  TPyh, CbObPHA HAYYHU U  HAYYHO-NPUAOMCHU  pe3yamamu, Koumo
npedcmaenaeam opu2uHasneH MPUHOC 8 HAyKamMa v OTrOBapAT HA BCUMYKM M3MCKBAHMA Ha 3aKoHa 3a
pa3BUTME Ha aKagaeMMUHMA CbeTaB B Penybnnka Bbnrapus (3PACPB), MpaBunHuKa 3a npunaraHe Ha 3PACPB
n cboTBeTHMA MpaBuaHUK Ha NOX LLO. MNpeactaBeHUTe matepuanm u pesyntaTv NOKpUBAT cneumduyHuTe
M3NCKBaHMA 33 NpuagobreaHe Ha HayyHaTa M obpa3oBaTesiHa cTeneH ,A40KTop” B 06/1acTTa HA OpPraHUYHKA
CUHTES.

OuvcepTaumMoHHUAT Tpya, MoKa3Ba, yYe AOKTOpaHTbT MBanno CnaByeB nputexasBa 3aabnboyeHu
TEOPETUYHU 3HAHWUA M NPODECUOHAHM YMEHUA MO HayyHa creumanHoctT OpraHunyHa xumusa (OpraHuueH
CUHTE3) KAaTO AEeMOHCTPMUPA KAaYecTBa M YMEHUA 3a CAMOCTOATE/IHO NPOBEXAaHe Ha HayYHO u3cnesBaHe.
Mopagm ropensnoxKeHoTo, ybeaeHo faBam CBOATA M0/0XUMenHA oyeHKa 3a NpoBeAeHOTO M3cnesBaHe,
npeacTaBeHO OT AUCEPTALMOHHMA TPYyL U npedsadsam HA novyumaemMomo HAy4YHO Xypu 0a npucwvou
obpasosamenHama u Hay4Ha cmeneH ‘Ookmop’ Ha Weaino Momunnos CnaByeB B 06/1aCT Ha BUclle
obpasoBaHue: ,MPUPOAHM HAYKW, MaTemMaTuKa M MHPOpMATMKA”, npodecMoHanHO HanpasneHue 4.2.

L,XMMMYECKN HayKn”, HaydHa cneumanHocT ,OpraHnyHa xmmma” .

15.09. 2019. M3roTBUN CTAHOBULLETO: .....oevvvnnieeernineeeeeeennnn,

pou,. a-p NnameH AHrenos
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