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1. 3-((A3-Oxidanylidene)-(propylamino)methyl)-2-ethoxybenzo[e]-[1,2]oxaphosphinine-2-
oxide

Ana |. Koleva, Nevena |. Petkova-Yankova, Rositca D. Nikolova,

Molbank 2024, 2024(3), M1870.

Abstract: A method for the simple preparation of 2-ethoxy-N-
propylbenzo[e][1,2]oxaphosphinine-3-carboxamide 2-oxide via an ultrasound technique
using catalytic amounts of Cul is reported. The formation of the amide could indicate the
isomerization of the formed E-alkene intermediate to its Z-form, assisted by the sonication
irradiation, and such transformation under the presented conditions has not been
previously reported in the literature.

Pe3tome: MNpepcraBeH e meTo[, 3a nosy4yasaHe Ha 2-eToKcn-N-
nponunnbensole][1,2]okcapocdnHmnH-3-Kapbokcammna,  2-oKcua, UYpe3  npuiaraHe  Ha
YATPa3BYyKOBa TEXHWKA C M3MN0/13BaHE Ha KaTaamsatop megeH (I) hoama (Cul). ObpasyBaHeTo
Ha amua, UNICTPUPa Bb3MOXKHOCTTA 33 MU30MEPMU3aLLUA HAa MEXKAMHHO 06pa3yBaHMUA NPOAYKT
E-ankeH go HeroBaTa Z-bopma, NOANOMOrHaTa OT M3M0/13BaHOTO Y/ITPA3BYKOBO 06/1bUYBaHe;
TakbB TMN M30MepuM3aumsa He e cbobuiaBaHa gocera B aAuTepaTypaTa B nNpeacTaBeHuUTe
ycnosus.

2. (R/S)-Ethyl 2-acetoxy-4-phenyl-4H-chromene-3-carboxylate
Nevena |. Petkova-Yankova, Ana I. Koleva, Rositca D. Nikolova,
Molbank 2024, 2024(3), M1875.

Abstract: A simple protocol for the preparation of O-acylated enol form (R/S)-ethyl-2-
acetoxy-4-phenyl-4H-chromene-3-carboxylate 5 was presented. The compound was
characterized by 'H-, 3C-and DEPT135 NMR spectra, including {*H,*H} COSY, {*H,*3C} HSQC,
{*H,%3C} HMBC, and 2D-NOESY spectra. The preferred regioselectivity for O-acylation of 3,4-
dihydrocoumarin 5 in the presence of substituent in the 4th position in the chroman ring
and accounting for the steric hindrance of the ester group in the 3rd place was confirmed.

Pestome: [lpeactaBeHO e /leCHO 33 OCbLLLECTBABAHE YNbTBaHe 3a MNOJiyvYaBaHe Ha O-
aunnmnpaHa eHonosa ¢opma Ha (R/S)-etnn-2-auetokcn-4-peHnn-4H-xpomeH-3-kapboKecmnar
5. CbeauHeHMeTO e oxapaktepusmpaHo upe3 H-, 3C- u DEPT135 AMP-cnekTpm,
BkaoumTenHo {H,'H} COSY, {H,3C} HSQC, {'H,3C} HMBC u 2D-NOESY cnekrpw.
NoTebpaeHa e npegnoyvyeTeHaTa pernocenekKTMBHocT 3a  O-aumnmpaHe Ha 3,4-
ONXMOPOKYMapUHa 5 B NpUCHCTBME HA 3aMeCcTMTeN B 4-Ta NO3MLMA B XPOMAHOBUA MPbCTEH U
€ OTYeTEH CTePUYHMA edPeKT Ha ecTepHaTa rpyna B 3-Ta no3mums.



3. Enol phosphates from 3-diethylphosphonocoumarin: synthesis and transformations
under phase-transfer conditions

Petkova-Yankova, N.I., Nikolova, R.D.,

Synthetic Communications, 2023, 53(14), pp. 1134-1142.

Abstract: Enol phosphates were prepared from 3-diethylphosphonocoumarin under phase-
transfer conditions as altered conditions for tandem hydrogenation / phosphorylation
reactions. The optimized reaction conditions are characterized with high regioselectivity for
O-phosphorylation and O-acylation. The newly synthesized enol phosphates were fully
characterized by NMR Spectroscopic techniques and the single (Z)-isomers were assigned.

Pestome: MNonyyeHn ca eHondochatnm oT 3-AMeTUNPOCPOHOKYMApUH B YCAOBMA Ha
ABy$a30B KaTa/M3 KaTo Apyra Bb3MOMKHOCT 33 MPOBEXAaHe Ha TaHAEMHM peakuuu Ha
xuaporeHupaHe/pochopunmpare. ONTUMM3MPAHMTE  YCNOBMA Ha  peaKkuuata ce
XapaKTepMsMpaT C BMUCOKa pervocenektmBHocT 3a O-pocdopunvpaHe mn O-auunupaHe.
HoBocuHTe3npaHUTe eHondocdaTh ca OXapaKkTepmusnpaHu ypes pasnndHm AMP-TEXHUKN U e
AOKa3aHa (Z)-KoHourypaumaTa um.

4. Efficient synthesis of fluorescent coumarins and phosphorous containing coumarin type
heterocycles via palladium catalyzed cross-coupling reactions

Rumen Lyapchev, Ana |. Koleva, Iskra Z. Koleva, Kristian Subev, Ivelina Madzharova, Kristina
B. Simeonova, Nevena Petkova-Yankova, Bernd Morgenstern, Vesela Lozanova, Petar Y.

Petrov, Rositca D. Nikolova
Molecules 2022, 27(21), 7649.

Abstract: Quantum-chemical calculations on the spectral properties of some aryl
substituted 3-phosphonocoumarins were performed, and the effect of the substituents in
the aryl moiety was evaluated. The structures possessing promising fluorescent properties
were successfully synthesized via Suzuki and Sonogashira cross-coupling. The synthetic
protocol was also applied for the phosphorous chemoisomer of 3-phosphonocoumarin, 1,2-
benzoxaphosphorin, and their carboxylate analogues. The optical properties of the arylated
and alkynylated products were experimentally determined. The obtained quantum-chemical
and experimental results give the possibility for a fine tuning of the optical properties of
phosphorous-containing coumarin systems by altering the substituent at its C-6 position.

Pestome: CnekTpanHuUTe CBOWMCTBA Ha HAKOW apunsamecteHn 3-pocPOHOKyMapuHM ca
M3cnenBaHM C MOMOLLTA Ha KBAHTOBO-XMMWYHM MeTOAW. YCTAHOBEHO € BAMSAHMETO Ha
3aMecTuTeNns B apuaoBus octaTbK. CTpyKTypuTe ¢ obeltaBawm GpayopecueHTHU CBOMCTBA Ca
CUHTE3UPaHM B YCNOBMATA HA PeaKLMM Ha KPbCTOCaHO cBbp3BaHe - Cy3yku n CoHorawwmpa.
ONTUMMU3NPAHUTE YCNOBMA Ca MPUIOKEHU U NpU xemousomepa Ha 3-bochoHOKymapuHa



1,2-6eH30KcadochoprHa, KaKTO U NpU TEXHU  KapbBOKCMNATHM  NPOU3BOLHMW.
EKcneprMeHTanHO ca M3y4yeHU ONTUYHWUTE CBOMCTBA HAa apUAMPAHUTE U aNKUHUAUPAHUTE
nNpoAyKTU. MNonyyeHUTe KBAHTOBO-XMMWYHWU U €KCMEPUMEHTA/IHU JAHHM [,aBAT Bb3MOXHOCT
33 PMHA HACTPOMKA Ha ONTUYHUTE CBOMCTBA Ha GocHOPCHADBPIKALUN KYMAPUHOBU CUCTEMM
ypes BapMpaHe Ha 3aMecTUTeNA B 6-Ta NO3NLMA.

5. Experimental and Theoretical Study on the Homodimerization Mechanism of 3-
Acetylcoumarin
Kristina B. Simeonova; Ana I. Koleva; Anna-Mariya R. Zlatanova; Nevena |. Petkova-Yankova;

Hristiyan A. Aleksandrov; Petko St. Petkov; Rositca D. Nikolova
Molecules 2022, 27(21), 7228.

Abstract: In the present study, the reaction conditions for homodimerization process of 3-
acetylcoumarin were achieved under sonication using combination of zinc and metallic salt
(ZnCl or Zn(OAc);). Appropriate frequency and sound amplitude have been identified as
significant variables for the initiation of the reaction. On the base of first principal
calculations and experimental results, the mechanism of the reaction was investigated. The
relative stability of the possible intermediates has been compared, including evaluation on
the ionic and radical reaction pathways for the dimerization process. Theoretical results
suggested that the radical mechanism is more favorable. The C-C bond formation between
the calculated radical intermediates occurs spontaneously (AG = -214 kJ/mol for ZnCl;, -163
kJ/mol in the case of Zn(OAc),), which proves the possibility for the homodimerization of 3-
acetylcoumarin via formation of radical species. Both experimental and theoretical data
clarified the activation role of the solvent on the reactivity of the Zn-salt. The formation of
complexes of solvent molecules with Zn-atom from the ZnCl, reduces the energy barrier for
the dissociation of Zn-Cl bond and facilitate the formation of the dimeric product.

Pe3stome: B HacToALLOTO n3cneasaHe ca npeacraBeHn yCnoBMA 3a XOMoaumepusaumna Ha 3-
aUETUNIKYMapuUH MpPW U3MNO0A3BaHE Ha KOMOMHAUMA OT UMHK M MmeTanHa con (ZnCly wam
Zn(OAc)2) n npu 0bnbYBaHE Ha CMeCTa C YATPa3BYK. YCTaHOBEHM ca NOAXOAALLMUTE YECTOTU U
aMNAUTyAa Ha YATpa3BYKOBATa BbJ/IHA NPU MHULMUPAHETO Ha peakuumata. KombuHmupankm
KBQHTOBO-XMMUYHMU METOAN W EKCMEPUMMEHTA/IHM LaHHU € M3Yy4eH MEXaHM3MbBT Ha
xomoaumapusauma. CpaBHeHa e OTHOCMTenHata CTabMNHOCT Ha  Bb3MOXKHUTE
MHTEPMEANATU, OLLEHABANKM MOHHM U PaANKANOBN PEeaKUMOHHM NbTULLA 33 AMMepPU3aLms.
TeopeTMyHUTE pesynTaTh npegnonarat, Ye Han-nNpeanoyYeTeH e PaANKaNoBUAT MEXAHU3BM.
dopmunpaHeto Ha C-C-Bpb3Ka Mexay ONTUMM3BMPAHUTE PAAUKANIOBU WHTEpMeOMaTH
npoTMya cnoHtaHHo (AG = -214 kJ/mol 3a ZnCly, -163 kJ/mol npu Zn(OAc):), KoeTo
NOTBbP)KAABa Bb3MOXHOCTTA 38 XOMOAMMEPU3ALMA Ha 3-aueTUAKyMapuHa ¢ GopmMmupaHe
Ha pagukanu. [JONbAHUTENHO, pPe3yNTaTUTe OT EKCNEPUMEHTANIHUTE U TEOPETUYHUTE
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n3cneABaHUA MOKA3BaT BaXKHaTa PONA Ha Pa3TBOPUTENA BbPXY PeaKUMOHHATa CrnocobHoCT
Ha UMHKoBATa con. PopMMPaHETO HA KOMMNEKC MEXKAY MONEKY/IUTe Ha pa3TBoOpUTeNa ¢ Zn-
atom oT ZnCl, HamansBa eHepreTUyHua bapuep 3a aucoumauma Ha Zn-Cl Bpb3Kata u
ynecHsBa GOPMUPAHETO HA AUMEPHUA NPOAYKT.

6. Current attempt on the transformations of coumarinyl-1,2-epoxyphosphonates
Nevena I|. Petkova-Yankova, Rositca D. Nikolova
Phosphorus, Sulfur, and Silicon and the Related Elements, 197 (8), 843-847, 2022.

Abstract: Bromohydrins were prepared by ring opening of coumarinyl-1,2-epoxy
phosphonate esters under acidic conditions. The chemical behavior of bromohydrins was
examined under Michaelis—Becker reaction — conditions using dialkylphosphites.

Pestome: MonyyeHn ca HGPOMOXMAPUHM MPW OTBApPAHE Ha MPbCTEHA B KymMapuHuna-1,2-
enokcnudocPoHaTHU ecTepu B KMcesna cpeaa. CeolicTBaTa Ha BPOMOXNAPUHUTE Ca U3YYEHU B
YyCNoBMATA Ha peakumsaTa Ha Muxaenuc-bekep c nsnonssaHe Ha anankunpocouTm.

7. Substituted coumarins as ambident nucleophiles in one-pot hydrogenation/alkylation
reaction

Nevena I. Petkova-Yankova, Rositca D. Nikolova

Chemical Papers, 74, 2627-2634, 2020.

Abstract: The regioselectivity of a one-pot hydrogenation/alkylation reaction of coumarins
1la and 1b with series of alkyl halides has been elucidated as a complementary work to
reaction of acylation with the same coumarins. Reaction conditions have provided
formation of only C-alkylation products with good to high yield. The results from the
experiments are of significant importance to predict reactivity of 3-substituted coumarins in
different reaction conditions.

Pestome: N3cnenBaHa e permoceneKTMBHOCTTA NpW one-pot peakumm Ha KymapuHu la n 16
CbC CepUsA OT aNKU/IXaNOreHNaM KaTo AOMb/BALLO U3CneBaHe KbM NPeaCcTaBeHU peakuun
Ha auWIMpaHe CbC CblMTe KYMAPWUHWU. PEakUMOHHUTE YCI0BUA ONpeaenAaT nosyyaBaHe Ha
C-ankunupaH npoaykt ¢ [obpu [0 BUCOKM p[o06uBKU. Pe3yntatute OT HanpaBeHUTE
M3CNneaBaHUA Ca OT WM3KAUYMTENHA BaXHOCT NpU NpeaBuXKAaHe Ha peakuMOoHHaTa
CNOCOBHOCT Ha 3-3aMeCTeHN KYMapUHM NOCTAaBEHM NPU PA3INYHU PEAKLMOHHM YCAOBUA.



8. Bioorthogonal Labeling Reveals Different Expression of Glycans in Mouse Hippocampal
Neuron Cultures during Their Development
Diana Soares da Costa, Jodo C. Sousa, Sandro D4 Mesquita, Nevena |. Petkova-Yankova,

Fernanda Marques, Rui L. Reis, Nuno Sousa, Iva Pashkuleva
Molecules 25, 795, 2020; doi:10.3390/molecules25040795.

Abstract: The expression of different glycans at the cell surface dictates cell interactions
with their environment and other cells, being crucial for the cell fate. The development of
the central nervous system is associated with tremendous changes in the cell glycome that
is tightly regulated. Herein, we have employed biorthogonal Cu-free click chemistry to
image temporal distribution of different glycans in live mouse hippocampal neurons during
their maturation in vitro. We show development-dependent glycan patterns with increased
fucose and decreased mannose expression at the end of the maturation process. We also
demonstrate that this approach is biocompatible and does not affect glycan transport
although it relies on an administration of modified glycans. The applicability of this strategy
to tissue sections unlocks new opportunities to study the glycan dynamics under more
complex physiological conditions.

Peslome: EKcnpecusaTa Ha pas/nYHU TMKAHWM Ha MOBBPXHOCTTA Ha KAeTKaTa onpeaens
B3aMMOAENCTBUETO 1 CbC 3a00MKanAWaTa A cpeda, KakKTo U C APYrUTE KAETKU, U e OT
pelaBallo 3HayeHMe 3a cbabaTta Ha KieTKkaTa. Pa3BUTMETO Ha LieHTpanHaTa HepBHa cucTema
ce CBbpP3Ba C OFPOMHU MPOMEHW B KAETbUYHWUA [/IMKOM, KOMTO € CTPOoro peryavpaH. B
HacToAwMTe U3cneaBaHus, nnonssaxme buoptoroHanHu click-peakunn 6e3 yyactmeto Ha
Me[, KaTo KaTa/M3aTtop, 3a Aa NpocieAuMm BPEeMeBOTO pasnpedeseHne Ha Pas/IMyHU
TMMKAHW B HEBPOHWU OT XMMOKAMMyCa Ha KMBM MULLKA MO BPEME Ha TAXHOTO in vitro
cb3paBaHe. [OKasann cme 3aBUCMMMU OT PA3BUTMETO MOAENM HA [IMKAaHU C MOBULLEHA
eKkcnpecusa Ha ¢yKo3a M HamaneHa eKCnpecua Ha MaHOo3a B Kpad Ha Cb3paBaHeTo. Cbuio
Taka Nokassame, Ye NpeacTtaBeHUAT noaxon € 6MOCbBMECTUM M He 3acara TPaHCnopTa Ha
TMUKaHKW, BBLMAPEKM 4Ye pas3uymta Ha U3NON3BaHE Ha MOAUPULMPAHU  TIUKAHW.
MPUNOXMMOCTTa Ha Ta3M CTpaTerns KbM TbKaHHM CPE30Be OTK/H0YBA HOBU Bb3MOMKHOCTM 33
nscnefBaHe Ha AMHaMMUKaTa Ha rIMKaHa NpuY NO-C/I0KHN GU3NONOTUUYHM YCNOBUA.

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

Ana |. Koleva, Nevena I. 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-
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oxo-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.

Pestome: KymapuHute ca BaxeH Knac NpUpoAHU XeTepOUMKIEHU CbeAMHEHWUA, KOUTO Ca
06€eKT Ha 3HauMTeNeH CUHTETUYEH U GAPMAKONOTUYEH MHTEPEC MOPAAU WMPOKUA CNEKTHP
Ha 6uonormyHata MM QaKTMBHOCT. To3nM 0630p pasrnexpa CUHTETUYHUTE MeToaM 3a
nosyyaBaHe Ha AMANKUA  2-0Kco-2H-1-6eH3onupan-3-¢ocdoHatm w  ankmn  1,2-
6eH30KcapochopuH-3-kapbokecmnatn. OBCHKAAT Ce TexHUTe XMMMUYHW CBOMCTBA KaTo
aKUENTOPU B pPeaKUMM Ha CMAperHato npuUcbeauHABaHe, Kakto u [2 + 2] n [3 + 2]
LUMKAONPUCHEANHUTENIHU PEAKLUMN.

10. Ultrasound-assisted metal-mediated method for the formation of tetrahydro-3,3-
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 3,3‘,4,4'-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

Pestome: [loknagBaH e HOB MeTog 3a No-6bp30 M necHo nonyyasaHe Ha 3,3,4,4'-
TeTpaxnapo-3,3‘-ansamecteHun-4,4-6MUCKyMapuHN C y4acTMe Ha OPraHOLMHKOB peareHT.
PeakuusaTta npoTnya npu obnbuBaHe C yNTpPa3BYyK M npegnara Npocta eKkcnepumeHTasHa
npoueaypa v OT/IMYHA Bb3NPON3BOAMMOCT Ha pe3ynTatuTte. Xomoammepute ca N30aMpaHn C
[obumsn ot 45-92%. YcnosuATa Ha AMMepu3auMAa ca NPUAOKMMMU 33 KYMapUHWU C
€/1eKTPOHAKLENTOPHM FPynn B TPETa NO3ULMA HA KYMAapPUHOBUA NPBCTEH.

11. 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-oxo0-2H-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 M3cnenBaHe Ha 1,4-cnperHato npucbeguHsABaHe Ha
Pa3IMYHM HYKNEOOUIN KbM AMETUNOBUA ecTep Ha 2-0Kco-2H-1-6eH3onupaH-3-¢pocdoHoBa
KMCENMHA NPU TEPMUYHU U YNTPa3BYKOBM ycnoBMA. NoaxoabT NO3BOASABA M3MON3BAHETO Ha
No-NpPoCTa eKcnepuMeHTasIHa npoueaypa U MEKM PeaKUMOHHWU YCI0BUA, KaKTO M OT/IMYHA
Bb3MPOM3BOAMMOCT Ha pe3yntatute. M3onupaHuTe mpaHc-u3omepu MOKasBaT BMCOKA
MacTepeoceseKTUBHOCT KaTo abcontoTHaTa KoHdUrypauma Ha eauH OT NpoayKTUTe e
NnoTBbpPAEHA YPEe3 PEHTFEHOCTPYKTYPEH aHANU3.

12. 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 Moller-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: M3uncneHn ca noKasHUTE OECKPUNTOPU Ha PEaKTUBHOCT, KaTO aTOMHWU 3apaam,
aTOMHO e/IeKTpoCTaTUyYeH NoTeHuMan u atomHu Fukui-uHaeKkcn 3a cepua OT 3-3amMecTeHu
KyMapuHOBK (2-okco-2H-1-6eH30nMpaHoOBM) NPOM3BOAHM, C MOMOLLTAa Ha TeopuAa Ha
dyHKUMOoHanHaTa nabTHOCT (DFT) n Moller —Plesset metoan (MP2). MpaBu ce cpaBHeEHUE Ha
M3MEHEHMETO Ha Te3n CBOMCTBA KaTo OYHKLMA Ha 3aMecTUTenute C M3MEHEHMEeTo Ha
U3MepeHnTe eHeprnm Ha cBbp3BaHe XPS. ATOMHUTE eNeKTPOCTaTUYHM NOTEHUMANN u
eHeprnuTe 3a cBbp3BaHe Ha XPS cayKaT KaTo MHAMKATOPU 3a eNeKTPodMIHOCTTA Ha AajeH



LEeHTbP B MOJIEKY/IaTa, AOKATO aTOMHUTEe uHAeKcn Fukui onuceat cteneHTa Ha eIeKTPOHHa
Nokanusaums, T.e. onpeaenat ganan e meKk uaun Tebpa LeHTbp. CbOTHOLWEHUETO MeXay Te3un
TEOPETUYHM W EeKCNEePMMEHTA/SIHW CBOWCTBA HWM NO3BOAM Aa npocnegum edekta Ha
€/1eKTPOH- aKUENTOPHM 3aMecTUTENIN BbpXy eNeKTPpoPUNHOCTTa Ha onpepesneH aTtomeH
ueHTbp. MHaekecute Fukui ocurypsBaT AonbAHUTENHA WMHPOpmauMa 3a omeKoTABaHe /
BTBbpAABaHE Ha LUEHTbpa NPM HaAuuMe Ha pPasAMyHM 3amMecTUTe/IM B KymMapuHOBATa
cuctema. Bb3 ocHoBa Ha Te3u aHanusu, 1,2-npucbeamHasaHe 6u 6uno 6aaronpusaTHo 3a 3-
auetnn, 3-bocPoHO M 7-OMETUIAMUMHO 3aMeCTEHM KyMapuHW, AoKaTo 3-Kapbokcun, 3-
€TOKCUKAPOOHMA 1 3-HUTPO 3amecTeHn KymapuHu buxa npegnodenn 1,4 npucbeamHnABaHe.
3amecTeHUTe KYMapuHK 3a NpeAnoYMTaHe LWe pearnpaTt ¢ Mekn Hykneodpunam B nosmuma 2 n
C TBbPAM HyKneoduaun B nosnuma 4.

13. A New and Efficient Method for the Synthesis of 3,4-Disubstituted Pyrrolidine-2,5-
diones

Eleonora D. llieva, Nevena I. 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.

Pestome: PaspaboreHa e HOBa peakuua 3a CUMHTE3 Ha 3,4-gu3amecteHn 1-
XUOPOKCUNUPONNANH-2,5-0MOHN OT 3-3aMeCTEHM KYMApPUHU WU HUTPOMeTaH. Peakuuata
BK/ILOYBA NpoOCTa M ya06Ha ekcnepumeHTanHa npoueaypa. OnpegeneHa e Bb3AMOXKHOCTTA 33
npoTMYaL,aTa NperpynnpoBKa.

14. Ring Opening Reactions of 3-Phosphonocoumarin Under Michael Reaction Conditions
Eleonora D. llieva, Nevena I. Petkova, Rositca D. Nikolova
Phosphor, Sulfur, Silicon and Rel.Elements 187, 39-50, 2012.

Abstract: From the Michael addition reaction of CH3sNO; 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: M3onnpaHu ca ectepute M amugute 2, 4 n 5 oT peakumns Ha NpPUCbeANHABAHE HA
CH3NO2 Kbm guMeTnnoB ectep Ha KymapuH-3-¢ocdoHoBa KucennHa 1 B NPUCHCTBMETO Ha
6a3a-KF nam HykneodwuneH areHt (HNu = EtOH, nunepuauH, PrNH;). 3a ga ce msberHe
OTBapAHETO Ha nNpbCTEHA M Ja Ce M30AMpa CaMO MNPOAYKTbT OT peaKkumAatTa Ha
npucbeamHaBaHe nNo Muxaen 3, peakuuATa e NpPoBeAeHA B OTCbCTBME Ha HyKneoduaeH
areHT. B T03Mn cnyyait ce nsonmpa 2-okcoxpomaHa 3a. Korato peakumsaTa ce npoBexaa B
npucbcTeme Ha amuuu (EtsN, nunepuanH), ce obpasyBa HOB NPOAYKT 1-xmapoKcu-4-(2-
XMAPOKcUdeHnn)-2,5-anokconmponmanu-3-unpocdoHat 6 - 4ypes  nNperpynupoBKa,
HeonucaHa B MTepaTypaTa 40 MOMEHTa.

15. Synthesis of heterocyclic methylenebisphoshponates by 1,3-dipolar cycloaddition of
ethyl diazoacetate to 1,2-benzoxaphosphorin-3-phosphonates

Nevena |. Petkova, Rositca D. Nikolova, Anka G. Bojilova, Nestor A. Rodios, Jurgen Kopf
Tetrahedron 65, 1639-1647 (2009).

Abstract: Reaction of salicylaldehydes with tetraethyl ester of methylenebisphosphonic
acid, under Knoevenagel reaction conditions, gives the corresponding 1,2-
benzoxaphosphorin-3-phosphonates 5 in good yields. The [3+2] regio- and stereoselective
cycloaddition of 5a and 5b with ethyl diazoacetate gives two P-4 epimers of the
corresponding pyrazoline bisphosphonate tetraethyl esters 9 and 10. Analogously, ethyl
diazoacetate reacts with 1 and 2 to give the expected pyrazolines 6—8. The structures of the
new compounds are revealed and confirmed by analytical, spectroscopic data and X-ray
crystallographic analysis.

Pestome: PeakuuAta Ha CanvMUMAOBM  angexuauM C  TeTPaeTWOBMA  ecTep  Ha
meTuneHbuchochoHoBaTa KMCENMHA B YCNOBMATA Ha peakuumATa Ha KHboBeHaren soau Ao
nonyyaBaHe ¢ obpu Aob6mBM Ha cboTBETHU 1,2-6eH30KcadpochopuH-3-pochoHaTtu 5. Permo-
N CTEPEeOCEeNEeKTUBHOTO LMKAOMNpUCbeaMHABAHE HA 5a n 56 ¢ eTungmasoaueTtaT Bogu Ao
dopmupaHe Ha paBa P-4 enumepa CbOoTBETHM NupasonumHbucdocpoHath 9 wn  10.
ETunanasoauertaT B3aMmogenctBa CbC CbeauHeHMA 1 M 2, npu KOeTo ca M30/MpaHu
OYaKBaHUTE nuMpa3onuMHu 6-8. CTpyKTypaTa Ha HOBUTE CbeAMHEHUA e onpegeneHa wu
NOTBBbPAEHA C aHA/IUTUYHM, CMEKTPOCKOMCKU AaHHU U PEHTFEHOCTPYKTYPEH aHaIN3.

16. A convenient synthesis of esters of B-phenylglutamic acid under aqueous conditions
D. Tasheva, N. Petkova, V. Dryanska
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Synth. Commun. 33, 3661, 2003.

Abstract: Several esters of B-phenylglutamic acid (3, 4) are prepared by Michael reaction of
glycine ester Schiff bases 1 and 2 under aqueous conditions.

Pestome: NonyyeHM ca HAKONKO ecTepa Ha P-deHwunrnytamosata KucenuHa (3, 4) ypes
MwnxaenoBa peaKkums Ha FMULUHOBU ecTepu Ha LndosuTe 6a3un 1 1 2 BbB BOAHW YCIOBUA.
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