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1. Synthesis and Chemical Properties of 3-Phosphono-coumarins and 1,2-Benzoxaphosphorins
as Precursors for Bioactive Compounds

Ana I. Koleva, Nevena |. Petkova-Yankova, Rositca D. Nikolova
Molecules, 24, 2030, 2019, doi:10.3390/molecules24112030

Abstract: Coumarins are an important class of natural heterocyclic compounds that have
attracted considerable synthetic and pharmacological interest due to their various biological
activities. This review emphasizes on the synthetic methods for the preparation of dialkyl 2-
ox0-2H-1-benzopyran-3-phosphonates and alkyl 1,2-benzoxaphosphorin-3-carboxylates. Their
chemical properties as acceptors in conjugate addition reactions, [2+2] and [3+2] cycloaddition
reactions are discussed.

Pe3stome: KymapmHUTe ca BaXKeH Knac NPUPOAHU XETEPOUMUKIEHU CbeANHEHUA, KOUTO ca 06eKT
Ha 3HauUTeNeH CUHTETUYEeH U GapPMaKO/IOTMYeH WMHTEpec MNopaau LWMPOKMA CMEeKTbp Ha
6MoNorMyHaTa UM akTMBHOCT. To3M 0630p pasrnexga CUHTETUYHUTE METOAM 3a NoJlyYaBaHe Ha
AMankun  2-okco-2H-1-6eH3onupaH-3-¢ocdoHatnh M ankun  1,2-6eH3okcadpochopunH-3-
Kapbokcnnatn. OB6CHKAAT Ce TeXHUTE XMMMUYHM CBOMCTBA KAaTO aKLENTOpPWM B peakuuu Ha
CMpPEerHaTo NpucbeamHsaBaHe, Kakto U [2 + 2] 1 [3 + 2] uMKIoNPUCHEAUHUTENTHN PeaKLUM.

2. Ultrasound-assisted metal-mediated method for the formation of tetrahydro-3,30-
disubstituted biscoumarins

A.l. Koleva, N. I. Petkova, R. D. Nikolova
Molecules, 23, 2810-2825, 2018, doi:10.3390/molecules23112810

Abstract: A new method for faster and simple preparation of 3,34,4'-tetrahydro-3,3'-
disubstituted 4,4‘-biscoumarins with participation of an organozinc reagent is reported. The
reaction is promoted by ultrasound irradiation and it offers a simple experimental setup and
excellent reproducibility of the results. Moreover, homodimers were isolated in yields of 45—
92%. The dimerization conditions are applicable to coumarins with electron-withdrawing
groups at third position

Pe3stome: [loknaagaH e HOB MeTOZA 3a No-6bP30 M NecHo nony4vasaHe Ha 3,3 4, 4,4-TeTpaxmgpo-
3,3'-au3amectenu 4,4-6UcKyMapurHM € y4acTue Ha OpPraHOLMHKOB peareHT. PeakumaTta npotnya
npyn obnbuyBaHe C YNTPa3BYK W npegnara Npocta eKcnepuMmeHTanHa npoueaypa U OT/IMYHA
Bb3NPOU3BOAMMOCT Ha pe3yntatuTe. XomoaumepuTte ca M30auMpaHu ¢ pobusm ot 45-92%.



YcnoBuATa Ha AMMEpPM3aUMA ca NPUIOKMMU 338 KYMapUHU C eNeKTPOH-aKLEeNTOPHU rpynu B
TpeTa No3nuUMsA Ha KYMapMHOBUSA NPbCTEH.

3. Computational elucidation of the reaction mechanism for synthesis of pyrrolidinedione
derivatives: Via Nef-Type rearrangement-cyclization reaction

E. D. llieva, G. P. Petrova, R. D. Nikolova, G. N. Vayssilov
RSC Advances, 8, 3178-3188 (2018)

Abstract: This paper reports a quantum chemical study of all stages of a one-pot synthesis of
pyrrolidinedione derivatives from nitromethane and coumarin, which includes Michael
addition, migration of an oxygen atom (Nef-type rearrangement), and cyclization to a
pyrrolidine ring. The energy barrier of deprotonated nitromethane addition to coumarin is 21.7
k) mol® , while the barrier of proton transfer from the methylene to the nitro group in the
nitromethyl group is notably higher, 197.8 kJ mol™ . The second stage of the reaction, migration
of an oxygen atom within the nitromethyl group, occurs with lowest energy barrier, 142.4 kJ
mol™, when it is assisted by an additional water molecule. The last stage — cyclization, passes
with a very low energy barrier of 11.9 kI mol® but the tautomerization of the
nitrosohydroxymethyl group to the hydroxy-N-hydroxyiminomethyl, necessary for the process,
has an energy barrier of 178.4 kI mol™. Analogous calculations for the same process with the
ethyl ester of 3- coumarin-carboxylic acid as substrate show that the relative energies of the
intermediates and transition states are by at most 10-16 kJ mol™ more stable than the
corresponding structures with coumarin.

Pestome: [MpeacrtaBeHO € KBAHTOBO-XMMWYHO M3CnenBaHe Ha BCUYKM €TanW Ha CUHTE3 Ha
NMUPONUANHAMOH OT HUTPOMETAH U KyMapuH, KOETO BK/OYBA NpucbeauHABaHe no Muxaen
Malikba, MUrpauMa Ha KUCAopoAeH aTom (nperpynuMpoBKka Ha Hed) v uukamsaums pno
NMUPOAUMANHOB MPbCTEH. HanpaBeHWUTe KBAHTOBO-XMMWYHW W3C/NeABAHMA MOKa3BaT, 4e
eHepruTnyHaTa bapmepa Ha NpUCbeaMHABAHE HAa AENPOTOHMPAH HUTPOMETAH KbM KyMapuHa e
21.7 k) mol™, gokato Tasu cToiHoCT 3a NPOTOHHUSA TPAHCHEP OT METUIEHA KbM HUTPOrpynaTa B
HUTPOMETWNI0BATA FPyna e 3HauYnTeNIHO No-Bucoka, 197.8 kJ mol 1 BTopuAT eTan Ha peakuuATa,
MUTPALMATA HA KUCNOPOAEH aTOM B HUTPOMETMAOBATA rpyrna MMa HaW-HUCHK eHepruTuyeH
6apuep, 142,4 kJ mol'l, KoraTo ce nognomara oT AONb/IHUTENHA MOneKkyna soda. lNMocnegHuAat
etan - LUMKAW3aUMA, NMPEMMHABA C MHOMO HWUCbK eHeprutudieH Gapuep ot 11.9 kI mol™?, Ho
TaBTOMepM3aumATa Ha HUTPO30XNAPOKCUMETMNOBATA rpyna KbMm XMapoKcm-N-
XNAPOKCMMMUHOMETU, HeobxoamMma 3a npoueca, UMma eHepruinHa 6apuepa ot 178.4 kJ mol-1.
AHaNOrMYyHM M3YUCNEHUA 3a CbLLMA MPOLEC C eTMN0B ecTep Ha 3-KymapuH-KapbokcuaHa



KMCeNMHa KaTo cybCcTpaT NokaseaT, Ye OTHOCUTE/IHUTE eHEPrUM HA MEXAMHHUTE U NPexoaHuTe
CbCTOAHMA ca Hal-MHOTO ¢ 10-16 k) mol™ no-cTaBuaHM oT CbOTBETHUTE CTPYKTYPU C KyMmapuHa.

4. Ultrasound-assisted Conjugate Addition of Organometallic Reagents to 3-
Diethylphosphono-coumarin

A. l. Koleva, N. I. Petkova, R. D. Nikolova
Synlett 27, 2676-2680 (2016)

Abstract: A comparative investigation on the 1,4-conjugate addition of various nucleophiles to diethyl
ester of 2-oxo-2H-1-benzopyran-3-phosphonic acid under thermal and ultrasound promoted conditions.
The approach enables the usage of a simpler experimental set-up and mild reaction conditions as well as
excellent yield reproducibity. The trans isomers isolated showed high diastereoselectivity and absolute
structure of one of the products was confirmed by X-ray diffraction analysis.

Pestome: HanpaBeHO e cpaBHUTENHO M3cnedBaHe Ha 1,4-cnperHaTo NpuUcbeauHsABaHe Ha
Pas/INYHN HyKNeoduIn KbM ANETUNOBUA ecTep Ha 2-okco-2H-1-6eHsonupaH-3-docdoHoBa
KMCEeNMHA NPU TEPMUYHN U YITPa3BYKOBM ycnoBuma. MoaxoabT N03BO/IABA M3MNOA3BAHETO Ha MNO-
NpocTa eKcrnepumMeHTasHa npoueaypa M MeKU PeakUMOHHW YCNOBUA, KAaKTO U OT/IMYHA
Bb3NPOU3BOAMMOCT Ha pe3ynTatute. WM3o0aMpaHUTe TpaHC WM30MepU NOKa3BaT BUCOKA
ANaCTepeoCeNeKTUBHOCT KaTo abCoNloTHA KOHdUrypauma Ha eguH OT MPOAYKTUTE e
NOTBBbPKAEHA YPE3 PEHTIeHOCTPYKTYPEH aHaNU3.

5. Ultrafast hydrogen bond dynamics and partial electron transfer after photoexcitation of diethyl
ester of 7-(diethylamino)-coumarin-3-phosphonic acid and its benzoxaphosphorin analog

M. S. Wagner, E.D. llieva, P.S. Petkov, R.D. Nikolova, R. Kienberger, H.lglev
Physical Chemistry Chemical Physics, 9919-9926, 17( 2015)

Abstract: The solvation dynamics after optical excitation of two phosphono-substituted coumarin
derivatives dissolved in various solutions are studied by fluorescence up-conversion spectroscopy and
guantum chemical simulations. The Kamlet-Taft analysis of the conventional absorption and emission
spectra suggests weakening of the solvent—solute H-bonds upon optical excitation, which is in contrast
to the results gained by the quantum simulations and earlier studies reported for coumarin derivatives
without phosphono groups. The simulations give evidence that the solvent reorganisation around the
excited fluorophore leads to partial electron transfer to the first solvation shell. The process occurs on a
timescale between 1 and 10 ps depending on the solvent polarity and leads to a fast decay of the time-
resolved emission signal. Using the ultrafast spectral shift of the time-dependent fluorescence we



estimated the elaxation time of the H-bonds in the electronically excited state to be about 0.6 ps in
water, 1.5 ps in ethanol and 2.8 ps in formamide.

Pestome: lM3cnepgBaHa e pAuHamMMKaTa Ha cosiBaTauuATa cnef ONTUYHO Bb3OyKAaHe Ha
¢dochoHO3aMeCTEHN KYMapUMHOBM NPOU3BOAHM, PA3TBOPEHW B Pas3IMYHU Pa3TBOPU upes
bnyopecLeHTHa CNEeKTPOCKONMA U KBAHTOBO-XMMMUYHU CUMMYNaummn. AHanmM3bT Ha Kamlet-Taft Ha
KOHBEHLMOHA/IHUTE CNEKTPU HA abcopbumna n emmcum npegnonara otcnabsaHe Ha H-Bpb3kuTe
MeXay pasTBOpUTENs W Pa3TBOPEHOTO BELLECTBO NPU ONTUYHO Bb3OY)KAAHE, KOETo e B
KOHTPACT C pe3yntaTtute, NOJIyYeHUM OT KBAHTOBUTE CUMYALUUM U MO-PaHHU uM3CNenBaHuA,
AOKNAABaHM 33 KYMApPWHOBM MNPOU3BOAHM, KOUTO He CbabprKaT ¢ochoHOBM Tpynu.
CumynaummTe AaBaT A0Ka3aTeNCTBO, Ye peopraHmM3aumnaTa Ha pasTBopUTeNa OKo10 Bb3byaeHns
dnyopodop BOAM A0 YacTUUEeH TpaHChep HA eNeKTPOHM [0 MbpBaTa CONBaTHa OOGBMBKA.
MpouecbT ce ocbliecTBABa BbB BpemeBM AumanasoH mexay 1 v 10 ps B 3aBUCMMOCT OT
NONAPHOCTTA Ha Pa3TBOPUTENA U BOAMN A0 6bpP30 HamansABaHe Ha CUTHaNA C Pa3peLleHo Bpeme.
M3non3BalkM CBPBXBMCOKOTO CMEKTPa/HO M3MeCcTBaHe Ha 3aBUCMMATAa OT BpemeTo
bnyopecueHLMA, € HaMepeHo , Ye OueHABAaMe BPEMETO Ha eflakcupaHe Ha H-Bpb3kuTe B
€NeKTPOHHO Bb3byaeHO cbCcToAHME e oKoao 0.6 ps BbB Boga, 1.5 ps B eTaHon 1 2.8 ps BbB
dopmamuma,.

6. Theoretical and Experimental Local Reactivity Parameters of 3-Substituted Coumarin Derivatives
Nevena I. Petkova, Rositca D. Nikolova, Krassimir L. Kostov, Tzonka Mineva, Georgi N. Vayssilov
|J. Phys. Chem. A 118, 11062-11073 (2014)

Abstract: Local reactivity descriptors, such as atomic charges, atomic electrostatic potential and tomic
Fukui indices were computed for a series of 3-substituted coumarin (2-oxo-2H-1-benzopyran)
derivatives, using density functional theory (DFT) and Moéller-Plesset methods (MP2). The variation of
those properties as a function of the substituents was compared with the variation of the measured XPS
binding energies. The atomic electrostatic potentials and XPS binding energies serves as indicators of the
electrophilicity of a given center within a molecule, while the atomic Fukui indices describe its degree of
electronic localization, known as atomic softness. The correlation between those theoretical and
experimental properties allowed us to follow the effect of electron withdrawing substituents on the
electrophilicity of a given atomic center. The Fukui indices provided additional information about the
softening/hardening of the center of interest due to presence of different substituents to the coumarin
system. On the basis of these analysis, the 1,2-addition would be favored for 3-acetyl, 3-phosphono, and
7-diethylamino substituents, while 3-carboxyl, 3-ethoxycarbonyl, and 3-nitro substituent would favor
1,4-addition. The substituted coumarins would preferably react with soft nucleophiles at position 2 and
with hard nucleophiles at position 4.



Pestome: M3unMcneHn ca NOKanHUTE LECKPUNTOPM Ha PEAKTUBHOCT, KAaTO aTOMHM 3apaaum,
aTOMHO €eNeKTPOCTaTMYeH MOTEeHUMan M aTtoMHM Fukui uHOekcn 3a cepua oT 3-3amecTeHm
KyMapuHOBM (2-0Kco-2H-1-6eH30MMpaHOBM) NPOM3BOAHWM, C MOMOLLTA Ha Teopus Ha
dyHKUMoHanHaTta nabTHocT (DFT) n Moller —Plesset metogn (MP2). MpaBu ce cpaBHEeHWE Ha
M3MEHEHWETO Ha Te3n CBOWMCTBA KaTo OYHKUMA Ha 3amecTuTenuTe C WM3MEHEHWeTOo Ha
U3MEepeHUTE €eHeprunm Ha CcBbp3BaHe XPS. ATOMHMTE eNeKTPOCTaTUYHM MOTEHUMAAN W
eHeprumTe 3a cBbp3BaHe Ha XPS cayKaT KaTo MHAMKATOPW 33 eNeKTPOPUAHOCTTa Ha [ajeH
LEHTbP B MOJIEKY/IaTa, AOKATO aTOMHUTE MHAeKcu Fukui onmceaTt cTeneHTa Ha eneKTPOHHA
NIOKanu3aumsa, T.e. oNpeaenat gaan e MeKk Uau TBbpa LeHTbp. CbOTHOLWEHMETO MeXay Te3u
TEOPETUYHU U eKCNePUMEHTA/IHU CBOMCTBA HM MO3BOAM Aa Npocieanm edeKTa Ha eNeKTPOH-
AKUENTOPHU 3aMeCcTUTEe/IN BbBPXY enekTpodUIHOCTTa Ha onpeneneH aToOMeH LEHTHP.
NHaekeuTe Fukui ocurypasaT 4onbaHUTENHA MHPOPMaALMA 33 OMeKoTABaHe / BTBbpAABaHe Ha
LUEHTbpPa NPU HaAMUYME HA PA3INYHM 3aMeCcTUTeNIn B KyMmapuHoBaTa cuctema. Bb3 ocHoOBa Ha
Te3n aHanmsu, 1,2-npucbeanHaBaHe 6u 6mno bnaronpuatHo 3a 3-auetun, 3-¢ocdoHo U 7-
AMETUIAMUHO 3aMeCTeHM KYMapuHW, [0KaATo 3-KapboKcun, 3-eTOKCMKapboHun u 3-HUTpo
3aMecTeHM KymapuHu buxa npeanodenu 1,4 npucbeamnHaBaHe. 3aMecTeHUTE KYMAPWHWU 3a
npeAnoYnTaHe LWe pearnpaTt C MeKU Hykneodunm B nosvuma 2 U ¢ TBbPAM HyKkneodunu B
nosmuuna 4.

7. A New and Efficient Method for the Synthesis of 3,4-Disubstituted Pyrrolidine-2,5-diones
Eleonora D. llieva, Nevena |. Petkova, Rositca D. Nikolova
Molecules 17, 4936-4949 (2012)

Abstract: A newly found reaction for the synthesis of 3,4-disubstituted 1-hydroxypyrrolidine-2,5-diones
from 3-substituted coumarins and nitromethane has been elaborated. The reaction involved a simple
and convenient experimental procedure. The applicability of the rearrangement reaction is determined.

Pe3tome: PaspaboTeHa e HOBa peaKuMa 3a CUHTe3 Ha 3,4-gmM3amecTeHn 1-XxnapoKcnnupoananH-
2,5-AMOHU OT 3-3aMeCTEHM KYMapWHU U HUTPOMeTaH. Peakumata BKkAoYBa npocta u yaobHa
eKkcnepumeHTasnHa npoueaypa. Onpegena ce  NPUIOKMMOCTTa Ha  NpoTMyawaTa
nperpynmpoBkKa.

8. Ring Opening Reactions of 3-Phosphonocoumarin Under Michael Reaction Conditions
Eleonora D. llieva, Nevena |. Petkova, Rositca D. Nikolova

Phosphor, Sulfur, Silicon and Rel.Elements 187, 39-50, 2012.



Abstract: From the Michael addition reaction of CHs;NO; to the diethyl ester of coumarin-3-phosphonic
acid 1 in the presence of a base—KF or a nucleophilic agent (HNu = EtOH, piperidine, PrNH,)—the esters
and amides 2, 4, and 5 were isolated. In order to avoid ring opening and to isolate only the product of
the Michael addition reaction 3, the reaction was performed in the absence of a nucleophilic agent. In
this case only, the product 3a 2-oxochromane was isolated. When the reaction was carried out in the
presence of amines (EtsN, piperidine), a new product 1-hydroxy-4-(2-hydroxyphenyl)-2,5-
dioxopyrrolidin-3-ylphosphonate 6—was formed by a new rearrangement reaction.

Pestome: M3onupaHu ca ectepute u amuaute 2, 4 u 5 oT peakuma Ha NpucbeguHABaHe Ha
CH3NO; Kbm aAneTnnoB ectep Ha KymapuH-3-dpochoHoBa KnucennHa 1 B npucbctemeTo Ha 6asa-
KF nnn HykneopuneH areHt (HNu = EtOH, nunepuanH, PrNH,). 3a ga ce nsberHe oTBapsHETO Ha
NpPbCTEeHa U A3 ce M30AMpa CaMo MPOAYKTHT OT peaKkuunAaTa Ha npucbeanHasaHe no Muxaen 3,
peaKkumnAaTa e nNpoBeseHa B OTCbCTBME Ha HyKneoduneH areHT. B To3m cnyyan ce msonupa 2-
OKcoxpoMaHa 3a. KoraTo peakumsaTa ce npoBexKaa B NpucbcTeme Ha amuum (EtsN, nunepuamH),
ce o0b6pasyBa HOB MNpoAyKT 1-xMAapokcu-4-(2-xmapokcmudeHnn)-2,5-aMoKconnponmani-3-
nndocodoHat 6 - Ypes peakuna Ha NperpynMpoBKa, HEOMMCAHa B INTepaTypaTa 40 MOMEHTA.

9. Cristal structure and spectroscopic properties ethyl hydrogen 2-oxo-2H-chromene-3-ylphosphonate
trihydrate

Rositca D. Nikolova

Phosphor, Sulfur, Silicon and Rel.Elements 186, 1626-1634, 2011.

Abstract: (2-Oxo-2H-chromen-3-yl)phosphonic acid monoethyl ester trihydrate (1) was sythesized,
isolated, and spectroscopically as well as structurally characterized by means of single crystal X-ray
diffraction; conventional and linear-polarized IR spectroscopy; electronic (UV-VIS-NIR) spectroscopy; 'H,
B¢, and 3P NMR. Quantum chemical DFT calculations have been performed in order to obtain
information on the electronic structure and vibrational properties of 1, thus supporting the
experimental data. The correlation between the structure and spectroscopic characteristics is
discussed.

Pestome: CuHTE3MpaH, W30AUPAH, CNEKTPAaSHO W CTPYKTYPHO OXapaKTepusmpaH e
MOHOETW/IOBMA ecTep Tpuxuapat Ha 2-Okco-2H-xpomeH-3-undpocpoHoBa KucenumHa (1) c
nomowiTa Ha MOHOKPUCTANHA peHTreHoBa AMPPaKUUS; KOHBEHUMOHA/NHA UM JIMHEWHO
nonapusmpaHa MUY cnektpockonus; enektpoHHa (UV-VIS-NIR) cnekTtpockonus; H, Bey 3p
NMR-cnekTpockonma. HanpaBeHU ca KBaHTOBO-XMMWYHM DFT mM3unMcneHma 3a ga ce noayyu
MHOOPMALMA 33 eNeKTPOHHaTa CTPYKTypa M BMOPAUMOHHMUTE CBOMCTBA Ha 1, KaTo no TO3u



HauMH ce NOAKPENAT eKcnepuMeHTanHuTe AaHHU. OBCcbKaa ce Bpb3KaTa MeXKay CTPYyKTypaTa U
CNEKTPOCKOMNCKUTE XapaKTEPUCTUKMN.

10. Surface interaction and self-assembly of cyclodextrins with organic dyes
B. Ivanova, R. Nikolova, M. Lamshoft, P. Tsanova, I. Petkov, P. lvanov, M. Spiteller
J. Incl. Phenom. Macrocycl. Chem. 67,317 (2010).

Abstract: The interaction of seven novel substituted merocyanine dyes, i.e. 1-methyl-4-[2-(3-methoxy-
4-hydroxyphenyl) ethenyl)]pyridinium iodide, 1-methyl-4-[2-(3,5-dimethoxy-4-hydroxyphenyl)ethenyl)]
pyridinium iodide, 1-methyl-4-[2-(4-dimethylaminophenyl)ethenyl)]pyridinium iodide, their quinoide
forms as well as 1-methyl-4-[2-(3-methoxy-4-oxocyclohexadienilydene)ethylidene]-1,4-dihydropyridine,
1-methyl-4-[2-(3,5-dimethoxy-4-oxocyclohexadienilydene) ethylidene]-1,4-dihydropyridine, with o-CD,
v-CD as well as functionalized c-cyclodextrin phosphate sodium salt is studied by the methods such as
UV-Vis and fluorescence spectroscopy, linear-polarized infrared (IR-LD) spectroscopy of oriented
colloids in nematic host, *H- and *C-NMR spectroscopy, HPLC ESI tandem mass spectrometry, scanning
electron and tunneling microscopy, powder X-ray diffraction as well as thermal methods. A formation of
the 1D and 2D “supramolecular polymers” with nanosizes is found. The dyes are adsorbed on the CDs
surface and form a hexagonal microcrystalline sub-structures. Remarkable fluorescence properties
depending of the type of the substituent in the dyes, in solid-state are observed.

Pe3tome: BlaumoaeiicTBneTo Ha ceiem HOBM 3aMecTeHN MepoLUMaHNHOBM barpuna, 1-metun-4-
[2-(3-meToKcu-4-xnapokcnudeHun)eteHnn)] nupmuamHmes moana, 1-metun-4-[2-(3,5-gMumeToKcu-
4-xnapokcnudenun)etennn)] nupuauHues noaua, 1l-metun-4-[2-(4-pumetnnammHobeHun)
eTeHun)] NMpuanHueB noana, TeXHUTE XMHONAHN GOPMU, KaKTo U 1-meTun-4-[2-(3-meTokcun-4-
OKCOUMKNOXeKcaaneHnnunaeH)etunmaeH]-1,4-amxmaponmpuamnH, 1-metnn-4-[2-(3,5-anmeto-
KCU-4-OKCcouMKNOXeKcaanenngen)etunmaen]-1,4-auxngponupuamH ¢ o-CD, y-CD Kakto M
byHKUMOHanu3npaHata y-uumknoaeKkctpmHosa ¢docbatHa HaTpueBa CONM €A M3CNeABaHU C
nomowTa Ha UV-Vis wu  dnyopecueHTHa CNeKTpoCcKonuA, JIMHEMHO-NOAAPM3MpPaHa
nHdpayepseHa (IR-LD) CNeKTPOCKONMA Ha OPUEHTUPAHU KONOUAM B HEMATOAHA cpesa, "H- u
BC-NMR cnektpockonua, HPLC ESI TaHAeMHa maccnekTpOMETpUA, CKaHUpalla eNeKTPOHHA U
TYHENIHA MMKPOCKONMA, MNpaxoBa PeHTreHoBa AudpaKkuMa, KaAKTO U TEPMWUYHU MeToau.
YcTtaHoBeHO e o6pa3syBaHe Ha 1D u 2D "cynpamonekynHW noanmepu" ¢ HaHopasmepw.
BarpunaTa ce agcopbupaT Ha NOBBPXHOCTTA Ha LIMKNOAEKCTPUHUTE M 06pa3yBaT XeKCcaroHaHu
MUWKPOKPUCTaNHMU NOACTPYKTypu. HabnopgaBaHu ca 3Haummm $ayopecueHTHM CBOMCTBA B
TBbPAO CbCTOAHME B 3aBUCMMOCT OT BUAa Ha 3amecTuTena B barpunaTa.



11. Crystal Structure of 3-Isonicotinoyl Coumarin
R. D. Nikolova, B. B. Koleva, S. Zareva, T. Kolev, H. Mayer-Figge, W. S. Sheldrick
Analytical Sciences, X-ray Structure Analysis Online 26, 27 (2010).

Abstract: The structure of 4-isonicotinoylcoumarin was determine by X-ray crystallography. A symmetry
operation (—x+2, —y+1,-z) generates the whole molecule. The compound crystallized in a monoclinic
system, and was characterized thus: P21/c, a = 7.8507(16), b = 16.361(3), ¢ = 9.826(2)A, b = 107.13(3)", Z
=4,V =1206.2(4)A3. The crystal structure was solved by direct methods and refined by full-matrix least-
squares on F2 to final values of R1 = 0.0568 and wR2 = 0.0926.

Pestome: OnpegeneHa e CTPyKTypata HA 3-UM30OHMKOTUHOMAKAyMapuH C NOMOLWTA Ha
peHTreHoBa Kpuctanorpadpua. EgHa onepauma Ha cumeTpua (—x+2, —y+1, —z) reHepupa usnata
monekyna. CbegMHEHNETO KPUCTANN3MPA B MOHOK/IMHHA CUCTEMA U CE XapaKTepu3mpa Mo To3u
HaumH: P21/ c, a = 7.8507 (16), b = 16.361 (3), ¢ =9.826 (2) A, b =107.13 (3) ", Z=4 V = 1206.2
(4) A3. KpuctanHaTa CTpyKTypa belle pelleHa 4pe3 AMPEeKTHUM MeToau M npeumsmpaHa ypes
Mb/IHOMATPUUYHM HaM-MasIKM KBaZpaTh Ha F2 oo KpalHu ctoliHocTn Ha R1 = 0.0568 n wR2 =
0.0926.

12. Synthesis and spectroscopic investigation of (acethylamino)pyridines

Atanas G. Chapkanov, Sonya Y. Zareva, Rositca D. Nikolova, Elena Trendafilova

Collect. Czech. Chem. Commun. 74(9), 1295-1308 (2009).

Abstract: The self-association of 2- and 3-(acetylamino)pyridines in a condensed phase was investigated
by conventional and linear-polarized IR spectroscopy. Interpretation of spectra of the monomer and
associated forms was carried out by the reducing-difference procedure. Theoretical quantum chemical
calculations at the B3LYP level of theory and with 6-31+G** basis set were performed in order to obtain
the electronic structure and vibrational characteristics of both compounds.

Pestome: CamoacoumaumaTta Ha 2- M 3- (aueTuIamMMHO)MMPUAMHN B KOHAEH3MpaHa ¢dasa e
n3cneABaHa u4pe3 KOHBEHUMOHANHA W AMHEWHO nonspusmpaHa WY cnekTpockonwus.
NHTepnpeTUpaHeTo Ha CNEKTPUTE HA MOHOMeEpPa WM CBbp3aHMTe GOPMM Ce OCbLLEeCTBABA Ypes
npoueaypata 3a peaykuuA-pasanka. WM3BbplwEeHM Cca TEOPETMMHU  KBAHTOBO-XMMUYHMU
n3ymcnenua Ha HmBo B3LYP u c 6a3uceH Habop 6-31 + G **, 33 Aa ce No/y4n eneKkTpoHHaTa
CTPYKTYpa M BUOPALMOHHUTE XapPaKTePUCTUKM Ha ABETE CbeaMHEHMA.



13. Coordination ability of 3-pyridinyl-coumarins with Pd(ll) and Pt(ll)
Rositca D. Nikolova, Bojidarka B. Koleva
J. Coordin. Chem. 62(19), 3179-3186 (2009).

Abstract: The coordination ability of two 3-pyridinyl coumarins with Pd(Il) and Pt(Il) both in solution and
in solid state is elucidated by conventional and linear-polarized IR-spectroscopy of oriented colloid
suspensions in nematic liquid crystal, *H- and *C-NMR, UV-Vis spectroscopy, positive and negative ion
mass spectrometry (ESI), HPLC tandem mass spectrometry (HPLC ESI MS/MS), TGV, and DSC methods.
The four metal complexes are compared with free ligands. Density functional theory calculations are
performed to obtain the electronic structure and vibrational properties of the compounds to support
the experimental data

Pe3stome: M3yyeHa e KOOpAMHAUMOHHATA CNOCOBHOCT Ha 3-nupuamMHUakymapuuum ¢ Pd (1) u Pt
(I) v B pa3TBOp M B TBHPAO CbCTOSIHME YpPEe3 KOHBEHUMOHA/NIHA U INHEeNHO nonapusmpaHa IR-
CMEeKTPOCKOMUA Ha OPUEHTUPAHU KOJIOUAHW CYCNEeH3UM B HEMATMUYEH TeYeH KpuUcTan, H-n Bc-
NMR, UV-Vis cnektpockonua, maccnektpomeTtpua (ESI), HPLC TaHaemHa maccnekTpomeTpus
(HPLC ESI MS / MS), TGV n DSC meTtoaun. YeTupute mMeTanHM KOMMAEKCA Ce CPaBHABAT CbC
csobogHu nuraHan. HanpaseHu ca DFT nsuncneHus, 3a ga ce nNosyuym enekTpoHHaTa CTPYKTypa
N BMOPALUMOHHUTE CBOWMCTBA Ha CbeAMHEHMATA, KOWUTO Aa NOAKPENAT eKcnepuMeHTanHuTe
OAHHW.

14. 1,10-phenanthrolinium hydrogensquarate monohydrate — a non-centrosymmetric
structure from two non-chiral agents.
B. Koleva, Tsonko Kolev, R. Nikolova, S. Zareva, R.W. Seidel, H. Mayer-Figge, M. Spiteller,

W.S. Sheldrick
Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy, 73 (5) 929-935 (2009).

Abstract: The novel hydrogensquarate salt of 1,10-phenanthroline has been synthesized, isolated and
structurally elucidated by single crystal X-ray diffraction. 1,10-Phenanthrolinium hydrogensquarate
monohydrate (1) crystallizes in the non-centrosymmetric P21 space group. Its hydrogensquarate anions
form a stable dimer by means of (Sq)OH-:-O C(Sq) hydrogen bonds with lengths of 2.509, 2.526, 2.510,
and 2.524 A. The solvent water molecule interacts with the anion dimers by means of strong and
moderate hydrogen bonds HOH---O C(Sq) with bond lengths of 2.782 and 2.845 A, respectively. The
1,10-phenanthrolinium cation participates in NH---:OH2 interactions with the water molecule (bond
lengths of 2.810, 2.758, 2.779 and 2.760 A). Surprisingly, compound contains four independent
molecules in the unit cell. Optical properties were elucidated by means of linear-polarized solid-state IR-
spectroscopy and UV-spectroscopy. In addition TGA, DSC, DTA data, positive and negative ESI mass
spectra as well as 1H- and 13C NMR spectra are presented. Quantum chemical methods were used to
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calculate the electronic structure, vibrational data and electronic spectra as well as non-linear optical
properties of neutral 1,10-phenanthroline and its protonated cation. Second harmonic generation
measurements of the novel compound demonstrate that the compound possesses effective d
coefficients of 1.9 £ 0.5 pm V-1, value that is about three times higher that of the low temperature form
of potassium dideuterophosphate.

Pestome: CuHTe3mMpaHa, MU30AMpPaHaA U CTPYKTYPHO  OXapakTepusmpaHa e  HoBa
XnaporeHckBapatHa con Ha 1,10-¢beHaHTPO/IMH C NOMOLLTA Ha PEHTreHO-CTPYKTYPEH aHanus.
YcTaHoBeHO e, ye 1,10-peHaHTPONNHMEBUA XNAPOreHCKBAapaT MoHoXMAPaT (1) Kpuctanmsmpa B
HeueHTpocumeTpuyHaTa P21 npoctpaHcTBeHa rpyna. XmaporeHCKBapaTHUTE aHMOHM 0bpa3yBaT
cTabuneH aumep nocpeactsom (Sq) OH eee O C (Sq) BOAOPOAHMN BPB3KM C AbAKUHKU OT 2.509,
2.526, 2.510 1 2.524 A. Monekynata Ha pPa3TBOPUTENA B3aMMOLENCTBA C aHUOHHUTE ANUMEpPU
ypes CUJIHN U YMEPEHO CUJIHU BOAOPOAHU Bpb3KM HOH eee O C (Sq) Cc AbNKMHN CHOTBETHO
2.782 1 2.845 A. 1,10-peHaHTPONMHUEBMAT KaTUOH yuacTBa B NH eee OH, B3anmopeiicTsua ¢
BOAHUTE MOJIEKYNN (Ab/KMHM Ha Bpb3KaTta 2.810, 2.758, 2.779 un 2.760 A). N3HeHaaBalLLo,
CbeANHEHNETO CbAbPXKA YETUPU HE3ABUCMMM MOJIEKYIN B €AMHMYHATa KneTka. ONTUYHuUTE
CBOWCTBA Ca U3ACHEHW Ype3 NMHEMHO nonapuampaHa IR-cnektpockonma u UV-cnekTpockonus.
OceH TOBa ca npeactaseHn TGA, DSC, DTA paHHu, ESI maccnekTbp, KaKTo U 'H- n Bc-NMR
crnekTpu. M3nonsBaHM ca KBAHTOBO-XMMWYHM MeETOAM 33 M3UYUCAABAHE Ha €e/NeKTPOHHaTa
CTPYKTYpa, BUOPALMOHHUTE OAHHMU U €NEKTPOHHUTE CNEKTPU, KAaKTO U HENIMHENHUTE ONTUYHMU
cBolcTBa Ha HeyTpanHua 1,10-peHaHTPONNH M HEroBMA NPOTOHMPAH KaTUOH. CbegMHEHMETO
nputexasa epektnBHM d KoednuymeHTn oT 1.9 £ 0.5 pm V-1, cTOMHOCT, KOATO € OKOA0 TPU NbTU
No-BMCOKa OT Ta3M Ha HUCKoTemmnepaTypHaTa ¢opma Ha Kaames angeyrtepodocdar.

15. Novel pyridylsubstituted coumarin and its perchlorate salt— crystal structure and
spectroscopic properties

B. B. Koleva, R. Nikolova, S. Zareva, T. Kolev, R.W. Seidel, H. Mayer-Figge, W. S. Sheldrick
J. Phys. Org. Chem. 22 (8) 726-734 (2009).

Abstract: The novel pyridyl-substituted coumarin (1) and its perchlorate salt (2) have been synthesized
and their structure and properties elucidated in detail spectroscopically, thermally and structurally,
using single crystal X-ray diffraction for 2, linear-polarized solid state IR-spectroscopy, UV-spectroscopy,
TGA, DSC, DTA, and positive and negative ESI MS. Quantum chemical calculations were used to obtain
the electronic structure, vibrational data and electronic spectra. The studied compound crystallizes in
the centrosymmetric space group P-1 and exhibits an infinite layered structure with the ions linked by
means of the intermolecular N*H...OCIO; (2.795 A°) interactions. The cations are disposed in a manner
leading to a significant p-stacking effect with a distance of 3.163 A". The effects of Npy protonation on
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the optical and magnetic properties are elucidated by comparing the data of the protonated and neutral
compounds.

Pestome: CuHTesupaHuM ca nupuawmnsamecteH KymapuH (1) u HerosaTa nepxsopatHa con (2) u
noApo6HO M3yYeHM TAXHATA CTPYKTYPA M CBOMCTBA C MOMOLLTA Ha CMEKTPOCKOMNCKM U TEPMUYHN METOAN,
KaKTO U C M3MOA3BaHE HA MOHOKPWUCTA/IHA PeHTreHoBa Andpakuma 3a 2, IMHEeNHOo nosspusmpaHa IR-
cneKktpockonua n UV-cnektpockonua, TGA, DSC, DTA u ESI MS. U3nonssaHM ca KBAHTOBUTE XMMUYHMU
M3YMCIEHUA 33 NOJlyYaBaHeE Ha e/1IeKTPOHHA CTPYKTypa, BUOPALMOHHM SAHHU U €NEeKTPOHHU CMEeKTpMU.
MN3cnepBaHOTO CbeauHEHWE KPUCTaausmpa B LEeHTPOoCMMeTpuYHaTa rpyna P-1 u nposassasa 6e3kpaliHo
MHOrONNacToBa CTPYKTypa C MOHM, CBbp3aHM upe3 mexaymonekynuute N'H ... OCIO; (2.795 A°)
B3aMmogenctema. KaTMOHWTE ca pPasnoNOMKEHM MO HAYMH, KOMTO BOAM A0 3HauuTeneH edekT Ha
nogpexaaHe c pascrtoaHuve 3,163 A°. EdekTuTe Ha nNpoTOHMpaHeTo Ha Npy BbPXY ONTUYHUTE U
MarHMTHUTE CBOWCTBA Ce M3ACHABAT 4Ype3 CPaBHABAHE HA AAHHUTE HA MPOTOHMPAHWUTE U HeyTpanHu
CbeauHeHus.

16. Hydrogensquarates of 3-nicotinoyl and 3-isonicotinoyl coumarin — Crystal structures and
spectroscopic elucidation

Bojidarka B. Koleva, Rositca Nikolova, Tsonko Kolev, Heike Mayer-Figge, Michael Spiteller,
William S. Sheldrick

Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 73(1),72 (2009).

Abstract: Two novel hydrogensquarates of 3-nicotinoyl (1) and 3-isonicotinoyl (2) coumarin have been
synthesized and their structures and properties elucidated spectroscopically and structurally, using
single crystal X-ray diffraction, linear-polarized solid-state IR-spectroscopy, UV-spectroscopy and
negative ESI MS. Quantum chemical calculations were used to obtain the electronic structure,
vibrational data and electronic spectra. The IR-spectroscopic elucidation is carried out by a comparison
with the characteristics of corresponding neutral 3-nicotinoyl and 3-isonicotinoyl coumarins.

Pestome: CuHTE3MpaHM ca fABa HOBWM XMAPOreHCKBapaTa Ha 3-HUKOTMHoOuA- (1) u 3-
N30HUKOTMHOMA (2) KYMapMHa U TEXHUTE CTPYKTYPU M CBOMCTBA Ca U3ACHEHWU CNEKTPOCKOMCKMU U
CTPYKTYPHO, M3MNON3BAaMKM MOHOKPUCTA/NIHA PeHTreHoBa AMPPaKUMA, NIMHENHO NONAPUINPAHO
TBBPAO CbCTOAHME Ha cnekTpockonua, UV -cnekTpockonua u otpuuatenHun ESI MS. M3nonssaHun
Ca KBAHTOBO-XMMMWYHW  U3UMCAEHMA 32 NOAYYaBaHE HA efIeKTPOHHATa  CTPYKTYpa,
BMOPALUMOHHUTE [AaHHM U EeNEeKTPOHHUTE CchneKTpu. HanpaBeHO e cpaBHeHMe ¢
XapaKTepUCTUKUTE HA CbOTBETHUTE HeYTPasIHN 3-HUKOTUHOWUA- U 3-U30HUKOTUHOUIKYMAPUHM.
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17. Decarboxylation of B-ketochromanes to B-ketophosphonates
Nevena |. Petkova-Yankova, Rositca D. Nikolova

Collection of articles from the National Scientific Conference “15 Years Pharmacy in Medical
University — Plovdiv” 234 —237 (2018) ISBN 978-619-237-014-5

Abstract: Processes of decarboxylation of diethyl 3-acyl-2-oxochroman-3-ylphosphonates 1
could be facilitated under reflux in water in the presence or absence of acid catalysis leading to
the formation of two types of products — Bketophosphonates 2 and propionic acid 3. The length
of the 3-acyl group in compounds 1 is amenable to their strength. The yield of the B-
ketophosphonate 2 has increased by increment of one CH,-group. A preferable formation of B-
ketophosphonates 2 as major product was accomplished by simple thermal decarboxylation in
water. An important practical implication of the research is that the structure of the prepared
compounds 2 could improve the biological properties of the compounds as better permeability
and stronger protein binding.

Pe3stlome: YCTaHOBEHO €, Ye AeKapboKcMamMpaHeTo Ha aneTun 3-aumn-2-xpoman-3-undocdoHaTn
1 moxe fa ce ynecHU B NPUCHCTBMETO WM OTCbCTBMETO HAa KMCena KaTasiM3a Npu HarpsasaHe
BbB BOga nog obpaTeH xNagHWK M BoAM A0 obpa3yBaHeToO Ha ABa BMAA NPOAYKTM — [-
KeTtodpochoHaTn 2 M NponMoHOBA KucenmHa 3. OT 3HayeHWe e BUAa Ha auWUIHUA 3amMecTuTen B
cbeamHeHus 1. obuebT Ha B-keTodocdoHaTUTE 2 ce yBenu4yasa C yBennyaBaHe Ha 6posa Ha
CH,-rpynute B auunHaTa rpyna. P-KetopochoHaTnte 2 npeanoyeTeHo ce MNoJy4aBaT KaTo
OCHOBEH NPOAYKT NpY NPOCTO TEPMUYHO AeKapboKcuampaHe BbB BoAa. BaXKHO npaKTMyecko
3HayeHWe Ha u3cnedBaHeTO €, Yye CTPYKTypaTta Ha MoJyyeHUTe CbeguHeHuAa 2 BoAW A0
nopobpasaHe Ha BMONOTMYHUTE CBOMCTBA Ha CbeAMHEHMATA - NO-406pa NPONYCKAMBOCT U Mo-
CUJIHO CBBbP3BaHe C MPOTEUHUTE.

18. Crystal structure of N-(pyridin-3-yl)benzamide benzoic acid co-crystal
R. D. Nikolova, and Z. Georgieva

Topics in Chemistry and Material Science 5, 66-69 (2011). Curent Issues in Organic Chemistry 2, ed. R.D.
Nikolova, S. Simova, P. Denkova and G. N. Vayssilov

Abstract: The structure of N-(pyridin-3-yl)benzamide benzoic acid co-crystal (1) was determine by X-ray
crystallography. A symmetry operation (-x+1/2, y+1/2, -z+1/2) generates. The compound crystallized in a
monoclinic system and it wascharacterized thus: P21/n, a = 16.701(5), b = 5.1292(12), c = 18.678(5) 2,8 =
100.598(9)°, Z = 4, V = 1572.8(7) 23. The crystal structure was solvedby direct methods and refined by
full-matrix least-squares on F2 to final valuesof R1=0.0560 and wR2=0.1519 (I > 20).
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Pe3tome: CTpyKTypaTa Ha cbKpucTana Ha N- (nupnann-3-nn) 6eHsamug beHsoeHa kucenmHa (1)
ce onpeaens ypes peHTreHoBa Kpuctanorpaduma. CbeagMHEHMETO KPUCTaIn3Mpa B MOHOKIMHHA
cucTeMa U ce XxapaKkTepusupa no cneaHus Haumu: P21 / n, a = 16.701 (5), b = 5.1292 (12), c =
18.678 (5) 2, p =100.598 (9) Z, Z =4, V = 1572.8 (7) 23. KpucTanHaTta CTpyKTypa e pelleHa ypes
AVNPEKTHU MeToaM M NpeumsmpaHa 4Ypes MbAHOMATPUYHM Hal-ManKu KBaapatu Ha F2 po
KpanHKU cToMHocTM Ha R1 = 0.0560 1 wR2 = 0.1519 (I> 20).
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