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Mo noBopA: AucepTauMOHEH TPYA 3a NpUCbXKAaHe Ha obpa3oBaTenHaTa M HayyHa cTeneH
,A0KTOp“ B 06nacT Ha Bucwe obpasosaHue ,lpUpoaHN HayKM, maTemaTMka U nHdopmaTtmka”,
npodecnoHanHo HanpasneHue 4.2. ,Xumuyecku Hayku”, HaydHa cneumanHoct ,OpraHuyHa
xumua”, npeacrtaseH ot Cuneua XpucrtoBa XpucroBa (cbrnacHo 3anoseg Ne P-09-

152/19.06.2020r. Ha AunpekTopa Ha MOXLID-BAH).

Tema Ha AncepTauMOHHMA TPYA:
, TABTOMEpPUATA KaTo e/leMeHTapeH MeXxaHU3bM 3a NPEHOC HAa CUTHAN B MOJIEKY/IHUTE
ycTpoiicTBa”

C Hay4yeH pbkoBoauTen: Npod. AxH Jlloamun AHTOHOB

OvcepTaumMoHHuAa Tpya Ha CunsuAa XpUCTOBA pasrnega Bb3MOMHOCTTA 3@ M3NOA3BaHe Ha
KOHTPONMPAHUA MPEHOC Ha MPOTOH KaTO e/leMeHTapeH NPouec B MOJIEKY/IHUTE MaLLMHMU.
KoHuenumuaTta ce 6asvpa BbpXy WM3MNOA3BAHETO Ha eAMHWUYHU MONEKYAU KaTo “xapayepHu”
eN1eMeHTU (KULM, IOTUYECKM eleMEHTUN, KOHAEH3ATOPM, NPEBKAOYBATENN U Ap.), KOUTO MoraT
Aa 6baat acembnupaHu B paboTewm ycTpoicTBa. [lo-KOHKpPETHO, B AgucepTaumata ce
pa3paboTBa MaenTa 3a TaBTOMEPHM MpeBKAtoYBaTeNn. Pa3paboTBaHETO Ha TaKMBa CUCTEMMU e
NpeAn3BUKATENCTBO, TbiM KAaTo Te TPsAbBa Aa OTroBaPAT HA MHOXECTBO NPAKTUYECKN M3UCKBAHWSA,
Hal-Ba)HOTO OT KOUTO € OCbLUECTBABAaHE HAa 6bp30 M UYMCTO BLTPEWHO NPEBPbLIAHE MEXAy
CTPYKTYPHO pasnnyHu ¢opmu.

3a Tasn uen B AMCEPTALMOHHMA Tpyh Ca pasrnefaHn ABe CUCTEMW, B KOMTO MOCPEACTBOM
CTPYKTYPHU MoguduKaummM, e NOCTUTHAT KOHTPO/IMPaH MNPEeHOC Ha NPOTOH, @ MMEHHO:
npou3BogHM Ha asobarpunoto CyaaH | M pOTOPHWM NpeBKAOYBATENM HA 6asata Ha 2-(2-(2-
XMAPOKCUPEHUN)XxMApa3oHo)-1-deHnnbyTtan-1,3-gMoH. B  nbpBUAT CAyYyat npouecbT Ha
npemMmnHaBaHe OT eAHO CTPYKTYPHO CbCTOosiHWE (€HONEH TaBTOMep) B Apyro (KeTo TaBTomep)
nocpeacTBOM BbTPELHO MOJIEKY/NEH MPEHOC Ha MPOTOH Ce MOCTUra 4Ypes NPOTOHMPAHe UAn

AenpoToHMPaHe. 3HaYNTENIHO NO-MHTPUryBaLLM Ca U3C/eABaHUTE POTOPHM NPEBKAKOYBATENN, 33



KOMTO e Ha/iuue npoTnsopeynsa nHGopmauma B antepatypata. Ha 6a3ata Ha KpUTHMYEH aHaNu3
Ha CbLUECTBYBALLUTE PE3YATATM M HA AETAUIHM EKCNEPUMEHTANHN U3CNe[BaHNA U TEOPETUYHN
CMMYNALUM € KOPUIMPaHO CbLLECTBYBALLOTO CXBallaHe, ye npeBKA4YBaHETO mexay E n Z
n3omepuTe Ce OCbLLECTBABA NOCPEACTBOM BbTPELIHO MONEKY/IeH NPeHOC Ha NPOTOH. [MoKasaHo
€, Ye onpeaenAlla poaa B TO3U Cayval Urpae KUCEANHHO KaTaansmpaHaTa TaBTOMepPUA.
Pesyntatute ca nybaMKyBaHW B PEHOMMUPAHU MeXAyHapoaHu cnucaHua (Dyes and Pigments,
Journal of Molecular Liquids, Chemistry) n Beye ca unTUpaHu.

OvcepTaumMoHHUA TpyA NOKa3Ba ACHO, Ye No Bpeme Ha obydyeHueTo cu CunsmAa Xpuctosa e
0BNlaANa OT/MYHO OCHOBHUTE eKCNepUMEHTa/IHU TEXHUKM 33 M3y4yaBaHEe Ha TaBTOMEpPHU
npouecn (UV-Vis cnektpockonua, AMP, kKpuctanorpadpua) n e npuaobmna connaHu ymeHua B

obnactTa Ha 06paboTKaTa Ha eKCNepPUMEHTaIHN AAaHHM U KBAHTOBaTa XMMMUS.

3aknoueHue

OncepTauMoHHUAT Tpya Ha CunBua XpuctoBa XpuUCTOBA CbAbprKa AOCTAaTbYHM MO obem
Hay4YHM Pe3ynTaTh, KOUTO Ca C OPUTMHANEH NPUHOC M OTrOBapPAT Ha U3NCKBAHUATA, 3a/I0XKEHU B
3aKoHa 3a pa3BuUTME Ha akageMu4HuA cbeTaB B Penybaunka Bbarapua (3PACPE), MNpasuaHuKa 3a
npunaraHe Ha 3PACPB n cbotBeTHMA MpaBuaHnK Ha MOXLIP-BAH.

Mopagn ToBa, ybeaeHo [AaBam CBOATA MNONOXMMWTENHA OUEHKA Ha MOCTUrHatuTe B
AMCEPTAUMOHHMA TPy4 pPe3yatatTm M npegnaraMm  Ha HaAy4HOTO Xypu ga npucbaum
obpasoBaTenHata M HayyHa cTeneH ,A0KTop“ Ha CunBua XpuctoBa XpuctoBa B 06/1acT Ha
Bucwe obpasosaHue: ,lMpUPOAHM HayKku, maTemaTuKa U MHPopmaTMKa”, npodecnoHanHo

HanpasnieHue 4.2. ,Xvumuuyecku Hayku”, HaydyHa cneumnanHoct ,,OpraHnyHa xumms”.

06.08.2020r. npod. axH Jllogmun AHTOHOB
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STATEMENT

by Prof. Dsc Liudmil Antonov
Institute of Electronics, Bulgarian Academy of Sciences

72 Tzarigradsko chaussee blvd., Sofia 1784, Bulgaria

In respect of: Dissertation thesis for awarding the educational and scientific degree “Doctor” in
scientific area “Natural sciences, mathematics and informatics”, professional field 4.2.
"Chemical Sciences", scientific specialty "Organic Chemistry", submitted by Silvia Hristova
Hristova (according to order No. RD-09-152/19.06.2020 of the Director of Institute of Organic
Chemistry, BAS).

Title of the thesis: "Tautomerism as an elementary mechanism for signal transfer in
molecular devices"

Supervisor: Prof. Dsc Liudmil Antonov

The thesis of Silvia Hristova considers the option for using controlled proton transfer as an
elementary process in the molecular machinery. The concept is based on the use of single
molecules as “hardware” (wires, logics, rectifiers, switches, etc.) which can be then assembled
into working devices. The idea for tautomeric switches has central role in the overall study. The
design of such systems is a real challenge, because they have to obey variety of practical
requirements among which the clean interconversion between structurally different states is
the most important one.

In the thesis two major systems, in which controlled tautomerism is achieved through careful
structural modifications, are considered, namely: derivatives of the azodye Sudan | and rotary
switches originating from 2-(2-(2-hydroxyphenyl)hydrazono)-1-phenylbutan-1,3-dione. In the
first case the switching process from one (enol form) to another (keto form) through
intramolecular proton transfer is achieved using acid or base as stimuli.

Substantially more interesting are the investigated rotary switches for which contradictory
information is available in the scientific literature. It is proven in the thesis that the switching is
achieved by acid catalyzed tautomerism and not by intramolecular proton transfer. The
conclusion is based on critical analysis of the existing studies and on very detailed experimental

investigations and theoretical simulations.



The results included in the thesis are published in 4 papers in high ranked international journals
(Dyes and Pigments, Journal of Molecular Liquids, Chemistry) and are cited in the scientific
literature.

The submitted thesis very clearly indicates that Silvia Hristova has achieved excellent practical
skills in the major experimental techniques used for study of tautomeric systems (UV-Vis
spectroscopy, NMR and crystallography) as well solid knowledge in chemometrics and quantum

chemistry.

Conclusion

The submitted thesis by Silvia Hristova Hristova contains new and original scientific results to meet
the requirements of the Law on the Development of the Academic Staff in the Republic of
Bulgaria as well as the national and local regulations for its implementation.

Therefore, | am highly convinced of my positive assessment of the results achieved in the
dissertation and propose to the scientific jury to award the educational and scientific
degree "Doctor" of Silvia Hristova Hristova in the field of higher education "Natural sciences,
mathematics and informatics", professional field 4.2 “Chemical Sciences”, scientific specialty

“Organic Chemistry”.

06.08.2020 Prof. Dsc Liudmil Antonov
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