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deHoTnasnHUTEe ca obeKkT Ha U3KMKYUTENEH NHTEpPEC OT CTpaHa Ha CBETOBHaTa
Hay4Ha obLWHOCT, nopaaun cneuynduyHaTa akTUBHOCT, NposiBABaHA OT peauua TEXHU
npeacTaBuTeNn. YCTAHOBEHO €, Ye camMuAT (PEHOTUA3NH NpuTexaBa MHCEKTULMAHM,
NPOTUBOrbONYHN, aHTUBaKTEPUANHU N aHTUXENMUHTHK ceBoncTBa. OT Agpyra cTpaHa,
TON Ce ABSIBA OCHOBHA 4acT B CTPYKTYPUTE HA MHOXECTBO NPOAYKTW, NPUNOXUMUN B
pasnuyHu HanpasneHusa. EQHO OT Han-3HaYnuMuTe NOCTMXKEHUS HA u3cnegoBarenuTe
B Ta3n Hacoka e paspaboTBaHeTo Ha (PeHOTMa3NHOBM NPON3BOAHM, U3MNON3BAHN KaTo
nekapcTBeHW nNpenapaTty KakTo B XyMaHHaTa, Taka u BbB BeTepuHapHaTa MeanunHa.
Taka Hanpumep, npeacTtaBuTeENM Ha Te3n CbeguHEeHUs ce Uu3nons3eart  kaTo
TPAHKBUNAHTW,  @HTUXUCTAMUHK,  AWypeTUUW,  aHanreTuun,  HEeBpOonenTuuM
(aHTMNCUXOTUUW), cenaTuBWU, aAHTUXENMUHTULM, aHTUEMETUUW, aHTUAEenpecaHTw,
aHTUNMpeTUUun, aHTUNApPKNHCOHOBM, NPOTUBOBBL3NANUTENHN, aHTUBUPYCHN,
aHeCTeTUYHMU, TyOepKynocTaTuyHu, NPOTMBOPAKOBM, aHTubakTepmanHw,
NpoTMBOrbEOMYHU cpeacTea u ap.

Hactosawarta MoHorpadmsa e HacoueHa B ABE HanpaBneHus: pasrnegaHu ca
KNnacu4yeckute U CbBPEMEHHUTEe MeToAW 3a CUHTEe3 Ha (eHOTUasnHW, KaTo ca
NOCOYEHN npumepu 3a npeacTaBuUTENM Ha Te3n CbeAVHEHUs, npuTexasalum
aHTUMUKPOOHA aKTUBHOCT.

Phenothiazines have attracted considerable attention from the global scientific
community owing to the diverse biological activities of many of their derivatives.
Phenothiazine itself has been shown to possess insecticidal, antifungal, antibacterial,
and anthelmintic properties. Furthermore, the phenothiazine scaffold serves as a key



structural motif in numerous compounds with applications across a wide range of
fields. One of the most significant achievements in this area has been the
development of phenothiazine derivatives for use as pharmaceutical agents in both
human and veterinary medicine. Members of this class are employed as tranquilizers,
antihistamines, diuretics, analgesics, neuroleptics (antipsychotics), sedatives,
anthelmintics, antiemetics, antidepressants, antipyretics, antiparkinsonian agents,
anti-inflammatory agents, antiviral agents, anesthetics, tuberculostatic agents,
anticancer agents, antibacterial agents, and antifungal agents, among others.

The present monograph focuses on two major aspects: it reviews both classical
and contemporary methods for the synthesis of phenothiazines and provides
representative examples of such compounds exhibiting antimicrobial activity.

pyna ot nokasatenu I

MokasaTen 6. My6GnukyBaHa kHUra Ha 6a3aTa Ha 3alUTEH AMCEPTAaLUOHEH TPy

3a NnpucbXaaHe Ha oGpa3oBaresiHa U Hay4yHa cteneH "gokrop"
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TuoxnagaHTonHUTE (CNUPOTUOXMAAHTOUHUTE) U peauua TEXHU NPOU3BOAHM ca
CbeAVHEHUSs, NpUTexaBalw akTUBHOCT, HacoyeHa B pPasnMYHW HanpasneHus oT
npakTukata. TexHu npeacraBuTeny nNPOABAT WHxubMpawa akTUBHOCT cpeLly
MYCKYfTHU U YepHoApoOHM  rnukoreH  doccopunasn. WM3BectHo €, ye
a3acnupoxnaaHToOMHMW W TeXHW TuoaHano3n ca MnoMe3Hn npu  neyvyeHue Ha
3abonsBaHMA Ha UeHTpanHaTta u nepudepHata HepBHa cuctema Ha 6o3anHuuw.
HAakon AguTnoXnaaHToMHM ce u3nonssaT Npu MoanduunpaHe Ha cTpaHuyHaTa Bepura
Ha nonycuHTeTUYHWU uedanocnopuHn. [pyrn npeacraButenn Ha Te3u BewecTsa
HamupaTt npunoXxeHue, OT efHa CTpaHa, kaTo Katanusatopu u crabunuaupawm
areHTu B nofiuMepHarta XMmus, a JONBbIHUTENHO, U B NPON3BOACTBOTO HA €NOKCUAHN
cmonun. BaxHo e pga ce otbenexum n TAXHOTO OBakTepuumaHo, YHrMUMAHO U
xepbuungHo aencreme.

TuoaHano3nTe Ha XxXugaHToOMHUTE  (CMUPOXMAAHTOUHUTE) npeacTaBnsABaT
a3oTCbAbpXalWM OpraHWYHW CbEeAUHEHUsA, Npu KOUTO KapbOHWNHUTE rpynu,
pasnonoXeHn Ha BTOpa W/MNU 4YeTBbpPTa NO3MUMA B XUOAAHTOMHOBOTO SAPO, ca
3aMeHeHN C TMOKAPOOHUNHK rpynn.

B HacToswara kHura ca pasrneaaHn pasnuyHn METOAM 3a CUHTE3, XapakTepHu
XUMUYHN peakunn, Kakto n obnactn Ha NpUNOXeHNe Ha TUoaHano3n Ha XMAaHTOUHU
(CNUPOXMAAHTOUHM) W TEXHW MNPOM3BOAHW, @ WMEHHO: 2,4-AUTUOXUAAHTOUHU
(MMnpasonnanH-2,4-ANTUOHN), 2-TUOXUAAHTOUHW (2-TMOKCOMMNAA3ONUANH-4-0HU) U
4-TNOXNAAHTOHN (4-TUOKCOMMUAA3ONNANH-2-0HN).

Thiohydantoins (spirothiohydantoins) and many of their derivatives are
compounds exhibiting activities in a wide range of practical applications. Members of
this class have been reported to inhibit both muscle and liver glycogen
phosphorylases. In addition, azaspirohydantoins and their thio analogues have been
shown to be useful in the treatment of disorders affecting the central and peripheral
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nervous systems in mammals. Certain dithiohydantoins are employed in the
modification of the side chains of semisynthetic cephalosporins. Other members of
this class find applications as catalysts and stabilizing agents in polymer chemistry,
as well as in the production of epoxy resins. Furthermore, many thiohydantoin
derivatives exhibit pronounced bactericidal, fungicidal, and herbicidal activities.

The thio analogues of hydantoins (spirohydantoins) are nitrogen-containing
organic compounds in which the carbonyl groups at the 2- and/or 4-positions of the
hydantoin ring are replaced by thiocarbonyl groups.

The present book reviews the synthetic methods, characteristic chemical
reactions, and applications of the thio analogues of hydantoins (spirohydantoins) and
their derivatives, including 2 4-dithiohydantoins (imidazolidine-2,4-dithiones),
2-thiohydantoins (2-thioxoimidazolidin-4-ones), and 4-thiohydantoins
(4-thioxoimidazolidin-2-ones).

pyna ot noka3sarenu I

Moka3arten 7. HayyHu ny6nukaumm B u3gaHus, KOuto ca pecdepmpaHm u

MHOEKCUPaHU B CBETOBHOMU3BECTHU 6a3n AaHHU C Hay4yHa MHdopmMmauus

(Web of Science u Scopus)

1. P. E. Marinova, M. N. Marinov, M. H. Kazakova, Y. N. Feodorova, V. S. Sarafian,
N. M. Stoyanov, “Synthesis and bioactivity of new platinum and ruthenium
complexes of 4-bromo-spiro-(fluorene-9,4'-imidazolidine)-2',5'-dithione”, Bulgarian
Chemical Communications, 47 (A), 75-78 (2015). ISSN: 08619808

Abstract

The present study is focused on platinum and ruthenium complexes of 4-bromo-
spiro-(fluorene-9,4'-imidazolidine)-2',5'-dithione (L), synthesized from (NH4);[PtCl4]
and RuCl3.H2O, and their potential cytotoxicity properties. The structure of the
complexes obtained is researched by elemental analysis and means of spectroscopic
UV-Vis, IR, FT-ATR methods. We have examined for the first time biological potential
of new complexes on a retinoblastoma human cell line (WERI-Rb-1). The cytotoxic
effect is evaluated by WST-assay (Roche Applied Science).

Pe3rome

HacTtoawoTo uscneasaHe € HaCOYeHO KbM NOflydaBaHETO M M3CneaBaHeTO Ha
NNaTUHOBM W PYTEHMEBM  KOMMNeKkcu Ha  4-6pomocnupo-(cdnyopeH-9,4'-
nMmungasonnand)-2',5'-antunon (L), cuHtesupann ot (NHy)2[PtCls] n RuCls.H,O, kakto n
KbM U3CneABaHe Ha TEeXHWUTE NoTeHUManHu UMTOTOKCUMYHM cBolcTBa. CTpyKTypaTa
Ha Nony4YeHuTe KOMMMEKCU e uacnenBaHa 4ypes enemeHteH aHanus n UV-Vis, NY,
FT-ATR cnektpockonus. 3a nbpBu NbT € nscneasaH OMONOrMYHUAT NOoTeHuMan Ha
HOBOCUHTE3UPaHUTE KOMMMEKCH BbPXy YOBeLIKa peTMHODNacToMHa KneTbyYyHa NuHUS
(WERI-Rb-1). LUntoTtokcuyHmat edekt e oueHeH ype3 WST tect (Roche Applied
Science).



2. M. N. Marinov, P. E. Marinova, N. V. Markova, N. M. Stoyanov, “Synthesis,
characterization and DFT studies of hydrazones of cycloalkanespiro-
dithiohydantoins”, Bulgarian Chemical Communications, 47 (4), 1022-1027
(2015). ISSN: 08619808

Abstract

This article presents a method for synthesis of hydrazones of
cycloalkanespirodithiohydantoins. The initial spirodithiohydantoins were prepared by
an interaction of cycloalkanespiro-5-hydantoins with P4S1o and hexamethyldisiloxane.
This method yielded products with a higher yield, compared to the known methods in
the literature. The spirodithiohydantoins obtained were subjected to an interaction
with hydrazine hydrate. As a result 4-hydrazones of the corresponding
spirodithiohydantoins were obtained. The structures of all obtained products were
verified via 'H, ">*C NMR and IR spectroscopy. The structures of 4-hydrazinylidene-
1,3-diazaspiro[4.4]nonane-2-thione, 4-hydrazinylidene-1,3-diazaspiro[4.5]decane-2-
thione, 4-hydrazinylidene-1,3-diazaspiro[4.6]Jundecane-2-thione and
4-hydrazinylidene-1,3-diazaspiro[4.7]dodecane-2-thione  were optimized using
Density Functional Theory (DFT) methods at B3LYP/6-31G(d,p) level. The theoretical
IR and NMR spectra of the compounds were calculated at B3LYP/6-31G(d,p) and
B3LYP/6-31+G(2d,p) levels, respectively and were compared to experimental data. A
good agreement between the DFT predicted and the experimentally measured IR
and NMR spectra of the hydrazones was found.

Pe3rome

CratuaTa npeacrass meTon 3a CUHTE3 Ha XnAapasoHu Ha
UMKNOanKaHCNMpOANTUOXNAAHTOMHN.  M3xoaHuTe CcnupoanTUOXMAaHTOMHU Bsxa
NONy4YeHN nNpu B3aUMOAEWCTBUE Ha UMKNOANKaHCINPO-5-XMOAAHTOUHN C P4Sip u
xekcameTunaucunokcaH. Tosum metoa BOAU A0 CUHTE3 Ha MPOAYKTU C MO-BUMCOK
Aobus, B cpaBHEHWE C U3BECTHW nuTepaTypHu AaHHW. CnvpoanTUOXUOAHTOUHUTE
Baxa noonoXeHn Ha B3avMoAeNcTBMEe C XMApasvH XxuapaT, B pesynTtaT Ha KOeTo
BAxa nonyyeHn cboTBETHUTE 4-xuapasoHu. CTpykTypaTta Ha npoayktute Oelue
notebpaeHa upes 'H, °C AMP u WY cnektpockonus. CTpyKTypuTe Ha 4-
xuapasvHunuaeH-1,3-guasacnupol4.4JHoHaH-2-TUOH, 4-xugpasvHunuaex-1,3-anasa-
cnupol[4.5]nekaH-2-ToH, 4-xugpasunHunuaen-1,3-guasacnupol4.6]yHaekan-2-TMoH 1
4-xnppasunHunuaeH-1,3-anasacnupo(4.6laogekan-2-TnoH  6sixa  onTUMU3NpaHn ¢
nomMmoLyTa Ha TeopuaTa Ha (PyHKUMOHanNa Ha NNbTHOCTTA Ha HUBO B3LYP/6-31G(d,p).
TeopeTtudHute NY n AMP cnekTpu Ha CbeauHEeHUsTa ca U3YUCNEHN CbOTBETHO Ha
HnBa  B3LYP/6-31G(d,p) wn B3LYP/6-31+G(2d,p) wn ca cpaBHEHU C
eKcnepuMeHTanHuTe aaHHW. YcTaHoBeHo e Aobpo cvbotBeTcTBuMe mexay DFT-
n3ymcneHuTe n ekcnepumeHTanHo namepenute N4 n AMP cnekTpu Ha xugpasoHuTe.

3. Petja Marinova, Marin Marinov, Maria Kazakova, Yana Feodorova, Alexander
Slavchev, Denica Blazheva, Danail Georgiev, Plamen Penchev, Victoria Sarafian,
Neyko Stoyanov, “Study on the synthesis, characterization and bioactivities of 3-
methyl-9'-fluorenespiro-5-hydantoin”, Acta Chimica Slovenica, 63, 26-32 (2016).
ISSN: 13180207



Abstract

This work describes a method for synthesis, as well as in vitro antiproliferative
and antibacterial investigation of 3-methyl-9’-fluorenespiro-5-hydantoin. The structure
of the substituted fluorenylspirohydantoin derivative was verified by UV-Vis, FT-IR,
Raman, 'H NMR and ">C NMR spectroscopy, and by using a combination of 2D NMR
experiments, which included 'H-'"H COSY, HMQC and HMBC sequences. The
geometry of the compound was optimized by the B3LYP density functional with 6-
31G(d) basis set and the 'H and >C NMR spectra were predicted with the HF/6-
31G(d) calculations at the optimized geometry. The anticancer activity of the 3-
methyl-9'-fluorenespiro-5-hydantoin was determined in suspension cell lines
originating from tumors in humans (WERI-Rb-1). The cytotoxic effect was evaluated
by WST-assay (Roche Applied Science). The antimicrobial effect of the compound
against Gram-negative, Gram-positive bacteria and the yeast Candida albicans was
investigated.

Pe3ome

HacTtoswaTa paboTta onnucea mMeToA 3a CUHTE3, KakTO W in Vitro nacneaBaHe Ha
aHTunponudepaTtmBHata W aHTubakTepuanHata akTMBHOCT Ha  3-metun-9'-
dnyopeHcnupo-5-xugaHTtonH. CTpykTypaTa Ha 3amMecTeHOTo nyopeHuncnnpo-
XNOaHTOMHOBO NPOM3BOAHO € noTBbpaeHa yYpes UV-Vis, FT-IR, PamaHoBa, 'H aMP
n C AMP cnekTpockonus, KakTo U Ype3 KoMBUHauus OT asymepHu (2D) AMP
ekcnepumenTu, BkmouBawm 'H-'H COSY, HMQC u HMBC. leomeTpusita Ha
CbeAVHEeHNeTo € onTumMuaMpaHa 4pes yHkuMoHana Ha nnbTHOcTTa B3LYP C
6asunceH Habop 6-31G(d), a 'H n *°C AMP cnektpute ca npeackasanu upes HF/6-
31G(d) n3uyncnenuns. MNMpoTnusoTymopHaTa akTUBHOCT Ha 3-meTun-9'-chnyopeHcnmpo-
5-XMAaHTOMH e OueHeHa BbpXy YoBelka TyMOpHa CYCNEeH3WOHHA KNeTbYHa NUHUSA
(WERI-Rb-1). LuToTOKCMYHUAT edekT e onpeneneH ype3 WST-tect (Roche Applied
Science). M3cnegBaHa € CblO aHTUMUKpOOHATa akTMBHOCT HA CbeaVHEHUETO
cnpamo [pam-otpuuatenHn u [pam-nonoxutenHn bakrepun n gpoxaunte Candida
albicans.

4. P. E. Marinova, |. D. Nikolova, M. N. Marinov, S. H. Tsoneva, A. N. Dimitrov, N.
M. Stoyanov, “Ni(ll) complexes of 4- and 5- nitro-substituted heteroaryl cinnamoyl
derivatives”, Bulgarian Chemical Communications, 49 (G), 183-187 (2017).
ISSN: 08619808

Abstract

A series of Ni(ll) complexes with 4- and 5- nitro-substituted heteroaryl cinnamoyl
derivatives were synthesized. All complexes were obtained with the metal to ligand
ratio 1:2. The present study is focused on Ni(ll) complexes of 4- and 5- nitro-
substituted  heteroaryl cinnamoyl derivatives (L1-L8), synthesized from
Ni(CH3C0O0),.4H,0. The structures of the complexes were investigated by elemental
analysis and spectroscopic UV-Vis and IR methods and one of them with Raman
spectroscopy. The presence of two water molecules in the inner coordination sphere
of all Ni(ll) complexes was suggested.



Pe3rome

CuHtesupaHa e cepusa ot Ni(ll) komnnekcn Ha 4- N 5-HUTpO3aMeCTEHU
XETEePOapPUNHN LMHAMOWUNHN NPOU3BOAHW. BCUYKM KOMNNEKCHM ca nonyveHu npu
CbOTHOLLEeHne meTan : nuraHg 1:2. HactoswoTo uscneasaHe e HacodeHo kbm Ni(ll)
KoMnnekcn Ha 4- u 5-HUTpO3aMeCTeHU XeTepoapuiHu LUUHAMOWMHU NPOU3BOAHM
(L1-L8), cunTtesupann ot Ni(CH3;COO),.4H,0. CrtpykTypata Ha KOMMnekcute e
nscnenBaHa ypes enemeHteH aHanus, UV-Vis, Y cnekTtpockonckn mMetoan, kaTo 3a
eAVH OT TaAX e npunoxeHa un PamaHoBa cnektpockonus. lNpegnonara ce, 4Ye BbB
BbTpelHaTa koopanHaumoHHa cdepa Ha Bemdku Ni(ll) komnnekcn npucbkecTBaT ABe
MOneKkynu soaa.

5. M. N. Marinov, S. M. Bakalova, R. Y. Prodanova, N. V. Markova, “Conformational
and spectral properties of newly synthesized compounds obtained by reaction of
alrestatin  with  3-aminocycloalkanespiro-5-hydantoins”, Bulgarian Chemical
Communications, 49 (D), 146-152 (2017). ISSN: 08619808

Abstract

Synthesis of new heterocyclic compounds by reaction of alrestatin with 3-
aminocyclopentanespiro-5-hydantoin and 3-aminocyclohexanespiro-5-hydantoin is
presented. The structures of the products obtained are verified via IR, 'H and C
NMR spectroscopy. Conformational analysis of the newly synthesized compounds is
performed at the B3LYP/6-31G(d,p) level both in the gas phase and in solution
(DMSO) in order to find the most stable conformers about all single bonds. We find
that rotation about the torsion angles O=C-CH; and C=0-NH is important in the
conformational search. The most stable structure has the all trans-conformation. Two
more rotamers of comparable energy are located upon rotation about angle
0O=C-CH,. Calculated energy differences and rotation barriers between the three
most stable rotamers in DMSO show that they all should be present in gas phase and
solution in fast equilibrium, their population being strongly dependent on solvent
polarity. The theoretically predicted IR, 'H and ’C NMR spectra of the two
compounds are close to experiment.

Pe3rome

MpeacraBeH € CUHTE3 Ha HOBW XETEPOUMKNEHW CbeAUHEHUs 4Ype3 peakuus
Mexay — anpectaTtuH n 3-aMUHOLMKNONEHTAHCNNPO-5-XNAaHTONH n o 3-
AMUHOLMKIIOXEKCAHCNNPO-5-XNAAHTOUH. CTpYKTprTe Ha NonyyYyeHUTe NPoAyKTU ca
notebpaeHn ¢ nomowTa Ha MY, 'H u °C AMP cnektpockonusi. 3a pa ce
nokanusupat Han-ctabunHuTe KOHPOPMEPU Ha HOBOCUMHTE3NPAHUTE CbEeLVHEHUS €
HanpaBeH KOH(OPMaUMOHEH aHanu3 CrnpsMO BCUYKM MPOCTU BPBL3KM HA HUBO
B3LYP/6-31G(d,p) B rasoBa asa u B pasteop (AMCO). YcrtaHoBEHO e, 4e
BbPTEHETO OKONO TOp3noHHuTe brm O=C-CH; mn C=0-NH e BaxHO npwu
KOH(OPMaLMOHHUA aHanui. Han-ctabunHaTta CTpykTypa nma TpaHC-KOHopMauums.
JlokanusnpaHn ca owe ABa KOHoOpMepa CbC CpaBHMMA E€Heprus, npu potauus
okono brbn O=C-CH;. N3uncnenute B pasteoputen (AMCO) eHepreTuyiHn pasnuku
n Bapuepun Ha poTauus mexay TpuTe Han-ctabunHu potamepa nokasear, ye Te ou
TpAbBano ga npucbCcTBaT B pasTBOpP, U ce HamupaT B Obp30 paBHOBECUE, KaTo
KOHUEHTpauunTe UM 3aBUCAT OT MONSPHOCTTA Ha pasTBopuTens. TeopeTuyHo



npeackasanute U4, '"H u *C AMP cnektpu Ha gBeTe cbeavHEeHus ca Bnusku Ao
eKCnepuMmeHTanHo ycTaHoBEeHUTE.

6. M. N. Marinov, E. D. Naydenova, R. Y. Prodanova, S. H. Tsoneva, N. M.
Stoyanov, “Synthesis of new indomethacin derivatives with 3-amino-
spirohydantoins and 3-amino-5-methyl-5-phenylimidazolidine-2,4-dione”,
Bulgarian Chemical Communications, 49 (E), 40-45 (2017). ISSN: 08619808

Abstract

This article presents the synthesis of new amides, based on the interaction of a
series of 3-aminospirohydantoins and 3-amino-5-methyl-5-phenylimidazolidine-2,4-
dione with Indomethacin. The target compounds were prepared with the aim of
developing new products with anti-inflammatory properties. The structures of all
obtained amides were verified via physicochemical parameters, FTIR-ATR, Raman,
'H and ">C NMR spectroscopy.

Pe3rome

CratnaTta npeacraBs CUHTE3 Ha HOBWM aMUAW, OCHOBAaH Ha B3auMOAENCTBUETO Ha
cepua OT 3-aMUHOCNUPOXMAAHTOMHU U 3-aMUHO-5-MeTun-5-heHnnumnaasonuanH-
2,4-puoH ¢ WHpomeTaumH. LleneBute cbeauHeHus 6axa  nonydeHn C o uen
paspaboTBaHe Ha HOBMW NPOAYKTWU C NPOTMBOBBb3NanuTENHW cesoncTea. CTpyKTypute
Ha BCUYKM NONyyYyeHn ammau 6sixa noTBbPAEHU 4Ype3 (PUUKOXMMUYHW napameTpu,
FTIR-ATR, PamaHoBa, 'H n '>C AMP cnekTpockonus.

7.Marin Marinov,-lliana Kostova, Emilia Naydenova, Rumyana Prodanova, Neyko
Stoyanov, “Synthesis, characterization and antimicrobial activity of nalidixic acid
derivatives with spirohydantoins”, Journal of the Iranian Chemical Society, 16
(12), 2787-2793 (2019).  ISSN: 1735207X

Abstract

This article presents the synthesis of a series of amides, based on the interaction
of several 3-aminospirohydantoins with nalidixic acid. The target compounds were
characterized by physicochemical parameters, IR, 'H and >*C NMR spectral data.
The antimicrobial activity of the products obtained was determined against Gram-
positive bacteria Staphylococcus aureus and Bacillus subtilis, Gram-negative
bacteria Escherichia coli, Pseudomonas aeruginosa and Salmonella abony, the
yeasts Candida albicans and Saccharomyces cerevisiae and the molds Penicillium
chrysogenum and Aspergillus niger. The relationship between structure and
biological activity of the products obtained was discussed. It was found that the most
effective compounds are tetralin (5f) and indane (5g) derivatives, which exhibit a
pronounced antimicrobial activity against both tested Gram-positive and Gram-
negative bacteria.

Pe3rome

Hactoawara crartus npeacraea CUHTE3 Ha cepua amuagn, OCHOBaAH Ha
B3aumMoencTeme Ha pas3nnyHun 3-8MVIHOCI'|VIpOXMAaHTOMHM C HanngukcoBsa KncesinHa.
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MonyyeHnTe UeneBu CbeAVHEHVS Ca OXapakTepusnpaHu 4Ype3 U3MKOXUMUYHW
napameTpy, kakto n ypes U4, 'H n °C AMP cnektpantn gaHHn. AHTUMUKpoGHaTa
aKTUBHOCT Ha CUHTE3uMpaHuTe npoaykTM € wu3cnegsaHa cnpsamo [pawm-
nonoxutenHute 6aktepun Staphylococcus aureus w Bacillus subtilis, [pam-
otpuuatenHute 6aktepun Escherichia coli, Pseudomonas aeruginosa w Salmonella
abony, ppoxaute Candida albicans w Saccharomyces cerevisiae, KakTo U NnNeceHnTe
Penicillium chrysogenum w Aspergillus niger. [luckyTupaHa € Bpb3kaTa Mexay
CTPyKTypata u buonornyHaTa akTUBHOCT Ha MOSyYEeHUTE CbeANHEeHUA. YCTaHOBEHO
e, Ye Han-epekTuBHN ca TeTpanmHoBoTo (5f) n nHaaHoBoTO (5g) NPOU3BOAHW, KOUTO
nokassaT ACHO M3pa3eHa aHTUMUKPODOHA akTUBHOCT KakTO CNpsAMO u3cneaBaHuTe
Mpam-nonoXutenHu, Taka u cnpsamo pam-otpuuaTenHute bakrepuu.

8. Petja Marinova, Marin Marinov, Danail Georgiev, Maria Becheva, Plamen
Penchev, Neyko Stoyanov, “Synthesis and antimicrobial study of new Pt(IV) and
Ru(lll) complexes of fluorenylspirohydantoins”, Revue Roumaine de Chimie, 64
(7), 595-601 (2019). ISSN: 00353930

Abstract

The present work presents a synthesis, characterization and antimicrobial
activitiy of new Pt(IV) and Ru(lll) complexes of (9'-fluorene)-spiro-5-hydantoin (HL1)
and (9'-fluorene)-spiro-5-(2-thiohydantoin) (HL2). The complexes were investigated
by elemental analysis, UV-Vis and IR spectroscopy. The free ligands were studied by
UV-Vis, IR, 1TH NMR, 13C NMR and Raman spectroscopy. The antimicrobial tests of
HL1 showed week bacteriostatic effect against Staphylococcus aureus ATCC 6538.
The results for [Pt(L1)2(H20)2(OH"),] complex showed a good antimicrobial activity
against Escherichia coli ATCC 8739, Bacillus licheniformis ATCC 6633, S. aureus
and the absence of such effect on the yeasts. The HL2 and its [Pt(L2)2(H20)2(OH"),]
and [Ru(L2)3(H20)3] complexes do not possess antimicrobial activity against the
tested bacteria and yeasts.

Pe3rome

HactoawaTa pabota npeacraBs CUHTE3, OxapakTepusupaHe n aHTUMUKpobOHa
akTuBHOCT Ha HoBu Pt(IV) u Ru(lll) komnnekcu Ha (9'-dpnyopeH)-cnnupo-5-xngaHTonH
(HL1) wn  (9-dbnyopeH)-cnnpo-5-(2-tnoxugantonH) (HL2). Komnnekcute ca
nscnensaHn vpes enemeHteH aHanua, UV-Vis n Y cnektpockonus. Jlurangure ca
npoyyenn nocpeactsom UV-Vis, U4, 'H AMP, °C AMP n PamaHoBa cnekTpockonus.
AHTUMUKPOOHUTE un3cneaBanns Ha HL1 nokassat cnab 6aktepuoctaTtudeH edekT
cnpamo Staphylococcus aureus ATCC 6538. Pesyntatute 3a komnnekca
[Pt(L1)2(H20)2(OH"),] nokassat gobpa aHTUMMKPOOHA akTUBHOCT cnpamMo Escherichia
coli ATCC 8739, Bacillus licheniformis ATCC 6633 n S. Aureus n nuncaTta Ha TaKkbB
edekT cnpamo gpoxaute. HL2 n Herosute [Pt(L2)2(H20)2(0OH)2] n [Ru(L2)3(H20)3]
KOMMMNEKCM He nposABABAT aHTUMUMKPOOHA akTUBHOCT CNpsSIMO  MU3CneaBaHuTe
BakTepumn n Apoxau.

9. Marin Marinov, lliana Kostova, Emilia Naydenova, Neyko Stoyanov, “Synthesis
and antimicrobial activity of 1,8-naphthalimide derivatives of nalidixic acid”,



Journal of Chemical Technology and Metallurgy, 54 (6), 1146-1156 (2019).
ISSN: 13143859, 13147471

Abstract

Various naphthalimides are synthesized and their biological activity is studied.
The target compounds are prepared by the interaction of different substituted 2-
amino-1H-benzo[delisoquinoline-1,3(2H)-diones with nalidixic acid (1-ethyl-7-methyl-
4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxylic acid). The structures of all
synthesized products are verified via their physicochemical parameters, an elemental
analysis, IR, 'H and "C NMR spectroscopy. The antimicrobial activity of the
compounds obtained is determined against Gram-positive bacteria Staphylococcus
aureus and Bacillus subtilis, Gram-negative bacteria Escherichia coli, Pseudomonas
aeruginosa and Salmonella abony, the yeasts Candida albicans and Saccharomyces
cerevisiae and the molds Penicillium chrysogenum and Aspergillus niger. It is found
that N-(1,3-dioxo-1H-benzo[delisoquinolin-2(3H)-yl)-1-ethyl-7-methyl-4-oxo-1,4-
dihydro-1,8-naphthyridine-3-carboxamide, N-(6-1H-indol-3-yl-1,3-dioxo-1H-benzo-
[delisoquinolin-2(3H)-yl)-1-ethyl-7-methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-
carboxamide and N-(6-piperidin-1-yl-1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-yl)-1-
ethyl-7-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide are active against
the Gram-positive and Gram-negative bacteria tested.

Pe3rome

CuHTe3upaHu ca pasnuyHy Npou3BOAHW Ha HadTtanumupga u e u3cneaBaHa
TAXHaTta OuonormyHa akTMBHOCT. LleneBnte cbeauHEeHUs ca nonyyYeHn ypes
B3aMMOLENCTBNE HA pasnuMyHnN 3aMecTeHn 2-aMuHo-1H-6eH30[de]u30XnHONnK-
1,3(2H)-guoHn ¢ Hanugukcosa kucenuHa (1-etun-7-metun-4-okco-1,4-guxngpo-1,8-
HadpTMpnAnH-3-kapbokcunHa kucenuHa). CTPyKTypuTe Ha BCUYKM CUHTE3UpPaHu
npo,qykm ca NOTBbPAEHWU 4Ype3 (PUMKOXUMUYHU napameTpu, eneMeHTeH aHanus,
W4, 'H n °C AMP cnektpockonus. AHTUMUKpODOHaTa akTUBHOCT Ha MNONyYeHUTe
CbeauHeHus e nscneasaHa cnpamo [pam-nonoxutenHute 6aktepun Staphylococcus
aureus w Bacillus subtilis, Tpam-oTpuuatenHute 6aktepun Escherichia coli,
Pseudomonas aeruginosa w Salmonella abony, ppoxgute Candida albicans w
Saccharomyces cerevisiae, kakto W nnecenute Penicillium chrysogenum wn
Aspergillus niger. YctaHoBeHo e, 4e N-(1,3-anokco-1H-6eH3o[de]usoxnHonnH-2(3H)-
un)-1-etun-7-meTun-4-okco-1,4-auxngpo-1,8-HadpTnpmnant-3-kapbokcamug, N-(6-
(1H-nHpon-3-un)-1,3-guokco-1H-6eH3o[delnzoxuHonuH-2(3H)-un)-1-eTun-7-metTmn-4-
okco-1,4-auxnapo-1,8-HadpTnpuant-3-kapbokcamng n - N-(6-(nunepmnann-1-un)-1,3-
Anokco-1H-6enso[de]usoxnHonnH-2(3H)-un)-1-etun-7-meTun-4-okco-1,4-anxnapo-
1,8-HadbTnpnamnH-3-kapbokcamng ca akTMBHM  cnpsAMoO  u3cneaBavute  [pam-
nonoxutenHun n ['pam-otpuyatentHun bakrepun.

10.Marin N. Marinov, Emilia D. Naydenova, Georgi T. Momekov, Rumyana Y.
Prodanova, Nadezhda V. Markova, Yulian T. Voynikov, Neyko M. Stoyanov,
“Synthesis, Characterization, Quantum-Chemical Calculations and Cytotoxic
Activity of 1,8-Naphthalimide Derivatives with Non-Protein Amino Acids”, Anti-
Cancer Agents in Medicinal Chemistry, 19 (10), 1276-1284 (2019).
ISSN: 18715206, 18755992



Abstract

Background: The 1,8-Naphthalimides constitute an important class of
biologically active, DNA-binding compounds. There are no available data on the
synthesis of 1,8-naphthalimide derivatives with non-protein amino acids and their
biological activity. The aim of this paper was to determine the synthesis, structural
characterization and cytotoxic activity of new 1-(1,3-dioxo-1H-benzo[delisoquinolin-
2(3H)-yl)cycloalkane-1-carboxylic acids with 5-, 6-, 7-, 8- and 12-membered rings as
well as 2-(1,3-dioxo-1H-benzo[delisoquinolin-2(3H)-yl)Jadamantane-2-carboxylic acid
and 1-(1,3-dioxo-1H-benzo[delisoquinolin-2(3H)-yl)-1,2,3,4-tetrahydronaphthalene-1-
carboxylic acid.

Methods: The target compounds were obtained by an interaction of 1,8-
naphthalic anhydride with a series of non-protein amino acids. The optimized
geometry and harmonic vibrational frequencies have been calculated by DFT
employing B3LYP functional using 6-31G(d,p) basis set. An ab initio (MP2 and
Hartee-Fock) and DFT (different functionals) using several basis sets have been
applied for NMR calculations. The cytotoxic effects of the synthesized compounds
are assessed against two human tumor cell lines, namely K-562 (chronic myeloid
leukemia) and HUT-78 (cutaneous T-cell lymphoma) after 72 h exposure, using the
MTT-dye reduction assay. The apoptogenic effects and the ability to modulate the
NFkB-signaling pathways were determined using commercially available ELISA kits.

Results: All compounds inhibited the growth of malignant cells at micromolar
concentrations whereby compound 4b (1-(1,3-dioxo-1H-benzo[de]isoquinolin-2(3H)-
yl)cyclohexane-1-carboxylic acid) demonstrated superior activity in both cell lines with
ICso values comparable to those of the reference anticancer drug melphalan.

Conclusion: New 1,8-naphthalimide derivatives with non-protein amino acids
were successfully synthesized. Quantum-chemical calculations were performed to
elucidate the structure of the newly synthesized compounds. There is a proper
alignment between theoretical and experimental results. The cytotoxicity of the
synthesized products against two human tumor cell lines, namely K-562 and HUT-78
was evaluated. All compounds inhibited the growth of malignant cells at micromolar
concentrations. The pharmacodynamics evaluation of compound 4b showed that its
cytotoxicity is mediated by induction of apoptosis and inhibition of NFkB-signaling.

Pe3rome

BreedeHue: 1,8-Hadranumuante npeacraBnasat BaXeH Krnac OWONOrMyHo
aKTUBHW CbeaunHeHus, cnocodbHn pga ce cebps3at ¢ [AHK. [Jo momeHTa nuncear
AaHHM 3a CuHTe3 Ha 1,8-HadpTanUMUHM NPOU3BOAHW C  HEMPOTEUHOrEeHHU
aMUHOKUCENUHN W 3a TaxHata OuonormyHa akTMBHOCT. Llenta Ha HacTosALWOTO
nuscnenBaHe € CUHTe3, CTPYKTYPHO oOxapakTepusvpaHe W onpeaensHe Ha
LUUTOTOKCMYHATa akTUBHOCT Ha HoBu 1-(1,3-gnokco-1H-6eH3o[de]usoxnuHonmnH-2(3H)-
un)uuknoankaH-1-kapbokCUnHN kuce-nnuHu ¢ 5-, 6-, 7-, 8- 1 12-4neHHN NPBLCTEHW,
Kakto 1 Ha  2-(1,3-guokco-1H-6eH3o[de]lnsoxnHonnH-2(3H)-un)anamaHTtaH-2-
kapbokcunHa kucenuHa u  1-(1,3-anok-co-1H-6eH3o[de]usoxnHonnH-2(3H)-un)-
1,2,3,4-TeTpaxmapoHadtaneH-1-kapbokcunHa kucenunHa.

Memodu: LleneBute cbeauHEHWs ca MOMyYeHW nNpu B3aUMOAENCTBUE Ha
1,8-HabTaneHoB aHxuapua CbC  Cepus  HEMPOTEVMHOTEHHW aMUHOKUCESUHW.
OnTumunsmpaHaTta reoMeTpus U XapMOHUYHUTE BUOPALIMOHHN YECTOTU Ca U3YUCNEHN
Ypes meTofa Ha TeopuaTa Ha pyHKumoHana Ha nnbTHocTTa (DFT) ¢ n3anonssane Ha
dyHkunoHana B3LYP c¢ 6GasuceH Habop 6-31G(d,p). 3a AMP wusuyucneHuata ca
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npunoxenu ab initio metogn (MP2 n Hartree-Fock) n DFT (pasnuyHu dyHKunMoHanm)
npv wu3nonssaHe Ha HsAKonko 6GasucHu Habopa. LnToTOKCMYHMTE edekTn Ha
CUHTE3MpPaHNTE CbeAMHEHUsI ca OLEHEHU CNPSAMO ABE YOBELLKA TYMOPHU KNEeTbYHU
nMHun — K-562 (xpoHnyHa muenougHa neskemus) n HUT-78 (KoxeH T-kneTbuyeH
numdom), cned 72-4acosa ekcnosvuma ypes MTT TecT. AnonToreHHuTe edektn un
cnocobHocTTa 3a nosnussaHe Ha NFkB curHanHus nbT ca onpegeneHu ¢ nomouwTa
Ha Tbprosckn ELISA komnnekTu.

Pe3ynmamu: Bcuukv nscneaBaHun CbeANHEHUA B MUKPOMONAPHN KOHLUEHTpauum
UHXMBMpAT pacTexa Ha 3NoKayeCTBEHUT2 KNeTkwn, kato cbeauHenve 4b (1-(1,3-
Anokco-1H-6eH3o[de]usoxmHonuH-2(3H)-nn)umknoxekcaH-1-kapbokcunHa KucenuHa)
nposBsABa Ha-BMCOKA aKTUBHOCT M CNPAMO ABETE KMNEeTbYHU NINHUU CbC CTOWHOCTU
Ha ICsy, CbnocTaBMMn C Te3n Ha pedepeHTHUs MNPOTUBOTYMOPEH npenapaT
mendanaH.

3aknroyeHue: YCneuwHo ca cuHTesnpanu Hosu 1,8-HadbTanMmmaHn npousBogHU
C HEenpoOTEeUHOreHHU aMUHOKUCENWHW. 3a W3ACHABAHE Ha CTpyKTypata Ha
HOBOCUHTE3UPAHUTE CbeAVHEHUs ca NpoBeAEeHN KBAHTOBOXUMUYHN WU3YUCNEHUS,
KOWUTO nokasBaT AOOpPO CbOTBETCTBME MEXAY TEOPETUYHUTE U eKCnepumeHTanHuTe
pesyntatu. OueHeHa e UMTOTOKCUMYHATa aKTUBHOCT Ha CUHTE3VpaHuTe NPOAYKTU
CNPSAAMO YOBELUKUTE TYMOPHM KneTbyHn nuHum K-562 n HUT-78, kato BCUYKK
CbeaUHEeHNss NOTUCKAT pacTexa Ha 3NoKavyeCTBEHUTE KNEeTKM Npu MUKPOMOMapHU
KOHUeHTpauun. dapmakoanHamuyHata olieHka Ha cbeaunHeHune 4b nokasea, 4e
LUMTOTOKCMYHOCTTa My Ce Meannpa Ypes3 nHayumpaHe Ha anontosa u nHxmbupaHe Ha
NFkB curHanHusa nbT.

11.Marin Marinov, lliana Kostova, Emilia Naydenova, Neyko Stoyanov,
“Imidazolidinedione derivatives of nalidixic acid: Synthesis, characterization and
antimicrobial studies”, Journal of Chemical Technology and Metallurgy, 56 (2),
259-267 (2021). ISSN: 13143859, 13147471

Abstract

Imidazolidine-2,4-diones (hydantoins and spirohydantoins) and nalidixic acid (1-
ethyl-7-methyl-4-ox0-1,4- dihydro-1,8-naphthyridine-3-carboxylic acid) are
heterocyclic compounds whose ring structures include nitrogen atoms. These
substances exhibit potent pharmacological activity as antitumor, antibacterial and
antifungal agents, as well as aldose reductase inhibitors. This article presents the
synthesis of novel heterocyclic compounds, based on the interaction of
imidazolidinediones with nalidixic acid. The imidazolidinedione derivatives obtained
were characterized by physicochemical parameters, elemental analysis, IR, 'H and
*C NMR spectral data. The biological activity of the synthesized products was
evaluated against Gram-positive bacteria Staphylococcus aureus and Bacillus
subtilis, Gram-negative bacteria Escherichia coli, Pseudomonas aeruginosa and
Salmonella abony, the yeasts Candida albicans and Saccharomyces cerevisiae and
the mold Aspergillus brasiliensis. All compounds showed activity against the Gram-
positive and Gram-negative bacteria tested.

Pe3rome

Umupasonnanu-2,4-AnoHuTe (XnoaHToOMHU " CMUPOXNOAHTONHN) n
HanuaukcoBaTa KucenuHa (1-etun-7-metun-4-okco-1,4-guxnapo-1,8-HacTnpnanH-3-
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kKapOoKcunHa KucenuHa) npeacTaBnsBaT XeTepoUUKNeHW CbeauHEeHUs, 4YuuTo
NPBbCTEHHN CTPYKTYpM CbAbpXaT as3oTHW aTtomu. Tesn BewecTBa nposiBsBaT
uspaseHa papmakonormyHa akTMBHOCT KaTo NPOTUBOTYMOPHW, aHTUbaKTepuanHu u
NPOTUBOrBLOMYHM  CPEACTBa, KaKTO W KaTo  ango3opeaykTasHu  MHXMbutopw.
HacTtosiwjata cratus NpPeAcTaBA CUHTE3 Ha HOBU XETEPOUUKIIEHW CbefVHEeHUs,
OCHOBaH Ha B3aUMOAENCTBUETO HA MMWUAA30NUANHANOHU C HANUAUKCOBA KUcenuHa.
MonyyeHnTe WUMUOA30NUANHAMOHOBM NPOU3BOAHM Ca OXapaKkTepusvmpaHu ypes
PV3UKOXUMUYHIN NoKa3aTenu, eneMeHTeH aHanus, U4, 'H n °C AMP cnektpantu
AaHHW. BuonornyHata akTMBHOCT Ha CUHTE3WpaHuTe MpPOAyKTW e u3cneasaHa
cnpamo pam-nonoxutenHute 6aktepun Staphylococcus aureus w Bacillus subtilis,
pam-oTpuuatenHute 0Oaktepun Escherichia coli, Pseudomonas aeruginosa w
Salmonella abony, ppoxpute Candida albicans n Saccharomyces cerevisiae, KakTo
n nneceHta Aspergillus brasiliensis. Bcuykn cbeguHeHus nposBABaT aKTUBHOCT
cnpsimo TectBaHuTe pam-nonoxutentu n Mpam-otpuuatenHn 6akrepun.

12.P. Marinova, M. Marinov, M. Kazakova, Y. Feodorova, D. Blazheva, A.
Slavchev, H. Sbirkova-Dimitrova, V. Sarafian, N. Stoyanov, “Crystal Structure of
501-Oxospiro-(fluorene-9,4 -imidazolidine)-2-thione and Biological Activity of Its
Derivatives”, Russian Journal of General Chemistry, 91 (5), 939-946 (2021).
ISSN: 10703632, 16083350

Abstract

The presented study is devoted to the structural and biological properties of four
derivatives of fluorenylspirohydantoin based on experimental data. The crystal
structure of one of those, (9'-fluorene)-spiro-5-(2-thiohydantoin), is described. The
compound crystallizes in monoclinic crystal system and P2+/c space group. We have
pursued isolation of single crystals and biological activity tests of (9'-fluorene)-spiro-
5-hydantoin, (9'-fluorene)-spiro-5-(2,4-dithiohydantoin), (9'-fluorene)-spiro-5-(2-
thiohydantoin), and (4',5'-diaza-9'-fluorene)-spiro-5-hydantoin. The compounds have
been tested in both adherent and suspension tumor cell lines. The cell proliferation
has been assessed by the WST-assay (Roche Applied Science). The antimicrobial
activity against both Gram-positive, Gram-negative bacteria, and the yeast Candida
albicans has been studied.

Pe3rome

MNpeacraBeHOTO M3cnegBaHe € HACOYEeHO KbM CTPYKTYpPHUTE M BUONornyHuTe
CBOWCTBA Ha YeTupu Npou3BOAHW Ha nyopeHuncnupoxmaaHTonH. OnucaHa e
KpuctanHarta CTpyKTypa Ha eaHo OT Tax — (9'-pnyopeH)-cnnpo-5-(2-TMoXnaaHTouH).
CbeanHeHneTo Kpuctanuampa B MOHOKIMHHA KpUCTanHa cuctema, NpocTpaHCTBeHa
rpyna P2,/c. W3onupaHn ca MOHOKpuUCTanu wn € wuscneaBaHa OwuonoruyHaTta
aKTMBHocT  Ha  (9'-donyopeH)-cnupo-5-xupaaHTonH,  (9'-cbnyoper)-cnupo-5-(2,4-
antunoxuaaHTtouH),  (9'-dnyopeH)-cnupo-5-(2-tnoxmganHtonH) un - (4',5'-guasa-9'-
dnyopeH)-cnupo-5-xnaaHtonH. CbeauHeHusiTa ca TeCTBaHW KaKTo  BbpXy
aAXepeHTHU, Taka U BbPXY CYCNEH3VOHHW TYMOPHU KNEeTbYHU NuHuK. KneTbyHaTa
nponudepauyms e oueHeHa vpes WST-tect (Roche Applied Science). 3cneasaHa e
aHTUMUKpoOHaTa akTMBHOCT cnpamo [pam-nonoxutenHn wu [pam-oTpuuaTenHu
BakTepuun, KakTo 1 cnpsmo apoxaute Candida albicans.



13.P. Marinova, M. Marinov, M. Kazakova, Ya. Feodorova, D. Blazheva, A.
Slavchev, D. Georgiev, |. Nikolova, H. Sbirkova-Dimitrova, V. Sarafian, N.
Stoyanov, “Copper(ll) Complex of Bis(1',3'-Hydroxymethyl)-Spiro-(Fluorene-9,4'-
Imidazolidine)-2',5'-Dione, Cytotoxicity and Antibacterial Activity of Its Derivative
and Crystal Structure of Free Ligand”, Russian Journal of Inorganic Chemistry, 66
(13), 1925-1935 (2021).  ISSN: 00360236, 15318613

Abstract

The aims of the present study were to synthesize, elucidate the structure and
investigate the biological properties of substituted fluorenylspirohydantoins: Cu(ll)L1
complex of 1,3-dihydroxymethyl-(9'-fluorene)-spiro-5-hydantoin (bis(1',3'-
hydroxymethyl)-spiro-(fluorene-9,4'-imidazolidine)-2',5'-dione) (L1) and 4'-bromo-(9'-
fluorene)-spiro-5-hydantoin  (4'-bromo-spiro-(fluorene-9,4'-imidazolidine)-2',5'-dione)
(L2). Based on the experimental data, the most probable structure for the copper(ll)
complex was suggested with one deprotonated OH group in C-7 position of two
ligand L1 molecules and O4-atom and formed six-membered chelate rings
CuOCNCO—[CuL1.)2]. We determined their cytotoxic effects on the tumor human
cell line A2058 by WST-1 assay (Roche Applied Science). The antimicrobial activity
against both Gram-positive, Gram-negative bacteria and the yeast Candida albicans
was studied additionally. The structures of the new compounds were discussed
based on the performed spectroscopic measurements (UV-Vis, IR, Raman, 'H- and
®C NMR spectroscopy) and the single-crystal X-ray diffraction method for
1,3-dihydroxymethyl-(9'-fluorene)-spiro-5-hydantoin. The compound was crystallized
in monoclinic crystal system and P2+/c space group.

Pe3rome

Llenute Ha HacToAWOTO n3cneaBaHe ca CUHTE3, CTPYKTYPHO OXapakrepusnpaHe
" nscnensaHe Ha BuonornyHuTe cBOWUCTBA Ha 3aMeCTeHu
dnyopenuncnupoxmagaHTonHn: Cu(ll)L1 komnnekc Ha 1,3-guxmapokcmmeTun-(9'-
dnyopeH)-cnupo-5-xmaaHTonH (Bune(1',3'-xngpokcmmeTnn)-cnupo-(pnyopeH-9,4'-
nmmngasonuguH)-2',5-guon) (L1) n 4'-6pomo-(9'-chnyopeH)-cnupo-5-xnaaHtonH (4'-
Bpomo-cnupo-(dpnyopeH-9,4-umnagasonnaund)-2',5'-anon) (L2). Bb3 ocHoBa Ha
eKcnepuMeHTanHuTe AaHHW € npeanoxeHa Han-seposTHata cTpykTypa Ha Cu(ll)
Komnnekca ¢ egHa agenpotoHupaHa OH rpyna B C-7 no3vums oT ABE MONEKynu Ha
nuraHga L1 un O4-atoma, kaTo ce obpasyBaT LWECTYNEHHN XenaTHU NPbCTEHU
CuOCNCO—[Cu(L1_y)2]). LMTOTOKCUYHMAT edeKkT Ha CbeauHEHUATa € OUEHEeH
CNpAMO YoBeluKaTa TyMopHa knetbyHa nuHua A2058 4ypes WST-1 tect (Roche
Applied Science). lonbnHuTeNnHo € wn3cneaBaHa aHTUMUKpoOHATa UM aKTUBHOCT
cnpamo [pam-nonoxutenHn wn [pam-oTpuuatenHun 6GakTepun, KakTo U CNpPsMO
apoxaute Candida albicans. CTpyKTypuTe Ha HOBOCUHTE3MPAHUTE CbEeAUHEHUs ca
AWCKYTUpPaHM Bb3 OCHOBA Ha npoBefeHuTe cnekTpanuu mnscnegsanusa (UV-Vis, Y,
PamaHroBa, 'H AAMP 1 *°C AMP cnektpockonusi), KakTo u 4Ype3 PEeHTreHOCTPYKTYpPEH
aHanus Ha 1,3-auxugpokcumeTnn-(9'-chnyopeH)-cnnpo-5-xugaHtonH. CbeanHeHneTo
KpucTanusvpa B MOHOKITMHHA KpucTanHa cuctema, NnpocTpaHcTBeHa rpyna P24/c.

14.Marin Marinov, Maria Frenkeva, Emilia Naydenova, Plamen Penchev, Neyko
Stoyanov, “Synthesis and characterization of N°-acetyl derivatives of
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spirohydantoins”, Journal of Chemical Technology and Metallurgy, 57 (1), 25-31
(2022). ISSN: 13147471, 13147978

Abstract

The following article describes the synthesis of N°-acetyl derivatives of
spirohydantoins. The compounds are derived by applying the following technique: the
Bucherer-Lieb method (a-series) and the Strecker method (B-series). The
synthesized products are characterized by physicochemical parameters, elemental
analysis, FTIR, '"H NMR, "*C NMR and *C DEPT 135 spectral data.

Pe3rome

HacTosiwata craTus onucBa CuHTE3 Ha N°-aueTUnHM Npou3BOAHW Ha
CNUpOXnaaHTouHn. CbeguHeHusTa ca MNoflyYeHn 4Ypes3 npunaraHe Ha cnegHuTe
meToan: meton Ha byxepep-Jine6 (a-cepuss) n meton Ha LUlpekep (B-cepus).
CuvHTe3upaHuTe NpoAyKTN ca oxapakTepusnpaHu Ypes (PU3MKOXMMUYHN napameTpu,
enemeHTeH aHanus, FTIR, "H AMP, *C AMP n '*C DEPT 135 cnekTpanHv AaHHW.

15. Marin Marinov, lliana Nikolova, lliana Kostova, Neyko Stoyanov, “Phenothiazine
derivatives of 1,8-naphthalic anhydride: Synthesis, characterization and
antimicrobial studies”, Phosphorus, Sulfur, and Silicon and the Related Elements,
198 (2), 128-136 (2023). ISSN: 10426507, 15635325

Abstract

The following article describes the synthesis of phenothiazine derivatives of 1,8-
naphthalic anhydride. The target compounds were prepared by an interaction of 6-
(10H-phenothiazin-10-yl)-1H,3H-naphtho[1,8-cd]pyran-1,3-dione and its derivatives
with  H2O0,, HoNNH;, HNO3/CH3;COOH and HCI, respectively. The compounds
obtained were spectroscopically characterized by IR, 'H NMR and ">*C NMR including
'3C DEPT 135. Their antimicrobial activity against Gram-positive and Gram-negative
bacteria, yeasts and molds have also been studied.

Pe3rome

HacTtoswara cratma onuceBa CuMHTE3 Ha (PeHOTMasnMHOBM Npou3BoaHM Ha 1,8-
HadpTaneHoB aHxnapua. Llenesnte cbeaAnHEHNs ca NonyyYyeHn Ypes B3anMoaencramne
Ha 6-(10H-peHoTnasnn-10-un)-1H,3H-HadTo[1,8-cd]nupan-1,3-anoH 1 Herosm
npoussoAHn cvotBeTHO ¢ H,0O,, H;NNH,, HNO3/CH;COOH wn HCI. MonyyeHute
CbeuHeHus ca oxapaktepuaupanu upes WY, 'H AMP, °C AMP u '°C DEPT 135
cnekTpockonusa. M3cneaBaHa € CbWO TAXHATA aHTUMUKPOOHA aKTMBHOCT CRpPsIMO
pam-nonoxuTtenuu un pam-otpuyaTtenHn bakTtepun, ApoXAM U NNECEHN.

16. M. Marinov, D. Stoitsov, M. Frenkeva, P. Marinova, P. Penchev, N. Stoyanov, “A
complete 'H and '*C NMR data assignment for two substituted
fluorenylspirohydantoins”, Bulgarian Chemical Communications, 56 (D1), 67-72
(2024). ISSN: 08619808, 25349899
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Abstract

This work presents the spectral characterization of 1',3'-bis(hydroxymethyl)-
2'H,5'H-spiro[fluorene-9,4'-imidazolidine]-2',5'-dione and 2-bromo-2'H,5'H-
spiro[fluorene-9,4'-imidazolidine]-2',5'-dione. The structures of the substituted
fluorenylspirohydantoins were verified by '"H NMR and ">C NMR spectroscopy. In
addition, 2D NMR spectra, including 'H-'H COSY, HMQC, HMBC and 'H-'H NOESY
sequences, were used for a complete assignment of the 'H and 3C chemical shifts
for each compound.

Pe3rome

Hactosiwata pabota npeacTtaBsi CnekTpanHo oxapaktepusupaHe Ha 1',3'-
ouc(xngpokenmeTnn)-2'H,5'H-cnnpo[nyopeH-9,4'-umngasonnguH]-2'.5-guoH n  2-
Bpomo-2'H ,5'H-cnupo[chnyopeH-9 4'-umnaaszonuaguni]-2' . 5-gnuoH.  CTpykTypute  Ha
3amecTeHuTe (PyOPEHUNCNNPOXNAAHTONHM ca NoTBbpAeHU Ype3 'H AMP n °C
AMP cnektpockonus. B fonbnHeHne, 3a NbAHOTO OTHacsHe Ha 'H 1 '°C xumMuyHuTe
OTMECTBAHMUA 3a BCAKO CbeguHeHune ca uanonssaHu asymepHu (2D) AMP cnekTpu,
BintoyBalm 'H-"H COSY, HMQC, HMBC u 'H-"H NOESY ekcnepumeHTy.

17.Dimitar Stoitsov, Marin Marinov, Plamen Penchev, Petya Marinova, Neyko
Stoyanov, “5-Oxospiro-(fluorene-9,4'-imidazolidine)-2'-thione”, Molbank, M1864,
1-5 (2024). ISSN: 14228599

Abstract

The structure verification of 5'-oxospiro-(fluorene-9,4'-imidazolidine)-2'-thione by
NMR is reported. Toward this aim, 2D NMR techniques including 'H-'H COSY,
HMQC, and HMBC experiments were used to assist with the assignment of the 'H
and ">C chemical shifts for the corresponding structure. The mutual interpretation of
the 1D and 2D NMRspectra ensured a complete and accurate 'H and '>*C NMR data
assignment for 5'-oxospiro-(fluorene-9,4'-imidazolidine)-2'-thione.

Pe3rome

lMpencraBeHO e NOTBbPXKAABaHe Ha CTpykTypaTta Ha 5'-okcocnupo(gpnyopen-9,4'-
umugasonuauH)-2'-tnoH ypes AMP cnektpockonus. 3a uenTta ca U3non3BaHu
asymepHn (2D) AMP  TexHukn, Bkmiousawm 'H-'H COSY, HMQC u HMBC
eKkCrepuMEeHTH, 3a noanomaraHe Ha oTHacaHeTo Ha 'H m °C  xumuyHute
OTMECTBaHWsi 3a cCbOTBeTHaTa CTpykTypa. CbBMECTHOTO MWHTEpnpeTupaHe Ha
egHomepHute (1D) n gsBymepHute (2D) AMP cnektpu ocurypu NbfHO U TOYHO
oTHacsiHe Ha 'H 1 °C AMP panHuTe 3a 5'-okcocnupo(bnyopeH-9,4'-uMnuaas3onuamH)-
2'-TNOH.

18. Dimitar Stoitsov, Marin Marinov, Plamen Penchev, Maria Frenkeva, Neyko
Stoyanov, “A Complete 'H and ""C NMR Data Assignment for Three 3-
[Substituted methylidene]-1H,3H-naphtho-[1,8-cd]-pyran-1-ones”, Crystals, 14
(10), 871, 1-12 (2024). ISSN: 20734352
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Abstract

A combination of 1D and 2D NMR techniques, including HMQC, HSQC, 'H-'H
COSY and HMBC, was used to provide completely assigned 'H and *C NMR data
for the structures of three 3-[substituted methylidene]-1H,3H-naphtho[1,8-cd]-pyran-
1-ones—3-[(4-methoxyphenyl)methylidene]-1H,3H-naphtho[1,8-cd]-pyran-1-one,  3-
[(4-fluorophenyl)methylidene]-1H,3H-naphtho-[1,8-cd]-pyran-1-one and 3-[(thiophen-
3-yl)methylidene]-1H,3H-naphtho[1,8-cd]-pyran-1-one. The heteronuclear coupling
constants "*Jcr and *“Jur were correspondingly determined. Additionally, IR and
Raman spectral data were provided in support of the assigned structures.

Pe3rome

3a nbnHO oTHacsHe Ha 'H u '*C AMP paHHuTe 3a CTpyKTypuTe Ha Tpu 3-
[samectenn  metunupeH]-1H,3H-HadpTo[1,8-cd]-nupan-1-onn  —  3-[(4-meToKCU-
dennn)metunnaen]-1H,3H-1vadTo[1,8-cd]-nupaH-1-oH, 3-[(4-cbnyopodheHun)-

metunuaeH]-1H,3H-Hadto-[1,8-cd]-nupan-1-oH 1 3-[(TMOeH-3-un)meTunuaeH]-
1H,3H-HadTOo[1,8-cd]-nnpan-1-oH, € nanonasaHa kKombuHauma ot egHomepHn (1D) n
asymephun (2D) AMP TtexHuku, sknoysawm HMQC, HSQC, '"H-'"H COSY un HMBC.
OnpepgeneHn ca xeTeposapeHUTe KOHCTaHTU Ha CNUH-CMUHOBO B3auMMOAEWNCTBUE
“Jor n T Jpr. JonbnHWTENHO, B NOAKPENna Ha NpeanoXeHWTe CTPYKTypn ca
npeacraseHn n Y4 n PamaHoBu cnekTpanHn JaHHW,

19. Dimitar Stoitsov, Marin Marinov, Plamen Penchev, Neyko Stoyanov, “4-(8-
Propyl-2,4-dithioxo-1,3-diazaspiro[4.5]decan-3-yl)spiro[1,5-dihydro-1,5-benzo-
diazepine-2,3'-indoline]-2'-one)”, Molbank, M2011, 1-8 (2025). ISSN.: 14228599

Abstract

A number of 1D and 2D NMR techniques, such as 'H, *C, DEPT 135, 'H-'H
COSY, HSQC, and HMBC, were utilized for the structure verification of 4-(8-propyl-
2 ,4-dithioxo-1,3-diazaspiro[4.5]decan-3-yl)spiro[1,5-dihydro-1,5-benzodiazepine-2,3'-
indoline]-2'-one). The NMR spectra provided evidence for the tautomeric conversion
of the compound. The completely assigned NMR data was supported additionally by
ATR.

Pe3rome

3a notBbpxKaaBaHe Ha CcTpykTypata Ha 4-(8-nponun-2,4-gutnokco-1,3-
Avnasacnupol4.5]aekaH-3-un)cnupo[1,5-anxnapo-1,5-6eH3oanasennt-2,3"-MHAONNH]-
2'-0H ca npunoxeHn egHomepHu (1D) n aBymepHu (2D) AMP TexHuku, kato 'H, °C,
DEPT 135, 'H-'H COSY, HSQC n HMBC. AMP cnekTpuTe npeaocTasuxa
A0oKas3aTencreo 3a NPOTUYAHETO Ha TAaBTOMEPHO MpeBpbliaHe Ha CbEeAUHEHUETO.
MbnHOTO oTHacsHe Ha 'H un °C AMP gaHHWTe 4OMbAHUTENHO € nogkpeneHo ot ATR
CrnekTpanHuTe AaHHMW.

20.Marin Marinov, lliana Nikolova, lliana Kostova, “Synthesis of 5-
bromonaphthalimide derivatives with 3-aminocycloalkanespiro-5-hydantoins”, B/O
Web of Conferences, 205, 01019, 1-8 (2025). ISSN. 21174458, 22731709
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Abstract

The present work reports a study on the interaction of 5-bromo-1H,3H-
naphtho[1,8-cd]pyran-1,3-dione with various 3-aminocycloalkanespiro-5-hydantoins,
aimed at the development of new biologically active compounds. As a result of this
condensation, seven new 5-bromonaphthalimide derivatives were synthesized,
namely:  5-bromo-2-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)benzo[delisoquinoline-
1,3-dione,  5-bromo-2-(6-methyl-2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)benzo[de]-
isoquinoline-1,3-dione,  5-bromo-2-(7-methyl-2,4-dioxo-1,3-diazaspiro[4.5]decan-3-
yl)benzo[de]isoquinoline-1,3-dione, 5-bromo-2-(8-methyl-2,4-dioxo-1,3-diazaspiro-
[4.5]decan-3-yl)benzo[de]-isoquinoline-1,3-dione,  5-bromo-2-(8-ethyl-2,4-dioxo-1,3-
diazaspiro[4.5]decan-3-yl)benzo[delisoquinoline-1,3-dione,  5-bromo-2-(2,4-dioxo-8-
propyl-1,3-diazaspiro[4.5]-decan-3-yl)benzo[delisoquinoline-1,3-dione, and 5-bromo-
2-(2,4-dioxo-1,3-diazaspiro-[4.7]dodecan-3-yl)benzo[de]isoquinoline-1,3-dione. The
newly synthesized naphthalimides were characterized by physicochemical
parameters as well as IR, '"H NMR, and ">C NMR spectral data. The antimicrobial
activity of the described compounds was evaluated against Gram-positive bacteria,
Gram-negative bacteria, yeasts, and molds. The tested products exhibited the
strongest activity against the Gram-positive bacteria Bacillus subtilis and Bacillus
cereus.

Pe3rome

Hactoswarta pabora npeacrass vu3cnegBaHe Ha B3auMOOeWCTBUETO mexay 5-
B6pomo-1H,3H-HadTo[1,8-cd]nnpan-1,3-4AN0OH C pasnnyHM 3-aMUHOLMKNIOANKaHCNNPO-
5-xnpaHTOMHK, C¢ uen paspaboTBaHe Ha HOBU OWONOMMYHO aKTUBHWU CbEeAWHEHUS.
B pesyntatT Ha Tasnm KOHAEH3auMs ca  CUHTE3NpaHu CceaeM  HOBMU
5-6pomoHadbTanumugHn npoussogHun: 5-6pomo-2-(2,4-anokco-1,3-aunasacnupo[4.5]-
Aekan-3-un)beHso[delnsoxnHonunu-1,3-guoH,  5-6pomo-2-(6-meTun-2,4-auokco-1,3-
Avnasacnupol4.5]aekaH-3-nn)6eHso[de]usoxmHonuH-1,3-4noH,  5-6pomo-2-(7-meTtun-
2,4-pnokco-1,3-aunasacnupol4.5]aekan-3-nn)deHso[de]usoxmHonnH-1,3-4U0H, 5-
Bpomo-2-(8-meTun-2,4-guokco-1,3-anasacnupol4.5]aekaH-3-un)b6eHso[de]-n3oxmHo-
nnH-1,3-ANO0H, 5-6pomo-2-(8-eTun-2,4-gnokco-1,3-gnasacnunpo[4.5)aekaH-3-
nn)6eHso-[delusoxnHonuH-1,3-guoH,  5-6pomo-2-(2,4-gunokco-8-nponun-1,3-gnasa-
cnupo[4.5]-aekan-3-un)beHso[de]usoxnHonui-1,3-anoH n  5-6pomo-2-(2,4-AN0OKCco-
1,3-anasa-cnupo([4.7]aoaekan-3-nn)6eH3o[de]u3oxnHoNnH-1,3-4M0H.
HoBoCcuHTE3NpaHUTe HadTanMMnan ca oxapakTepusnpaHn 4Ypes OU3UKOXUMUYHU
napametpu, kakto 4 upes WY, 'H AMP u °C SAMP cnektpanHu AaHHW.
AHTUMUKpODHATA aKTUBHOCT Ha OMUCaHUTE CbeanHEeHUsA € oueHeHa cnpamo [pam-
nonoxutenun un [pam-oTpuuatenHun OGakTepun, gpoxan v nneceHn. Usnutanute
NPOAYKTW NposBUXa HaW-CUNHA akTUBHOCT cnpsiMo [pam-nonoxutenHute daktepun
Bacillus subtilis v Bacillus cereus.

21.Marin Marinov, lliana Nikolova, lliana Kostova, “Synthesis and antimicrobial
activity of 5-(2-aminoethylamino)-2-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-
yl)benzo[de]-isoquinoline-1,3-diones”, BIO Web of Conferences, 205, 01020, 1-8
(2025). ISSN: 21174458, 22731709

17



Abstract

This article presents a method for the synthesis of novel 5-(2-aminoethylamino)-
2-(2,4-dioxo-1,3-diazaspiro[4.5]decan-3-yl)benzo[de]isoquinoline-1,3-diones, based
on the reaction of various 5-bromo-2-(24-dioxo-1,3-diazaspiro[4.5]decan-3-
yl)benzo[de]isoquinoline-1,3-diones  with  ethane-1,2-diamine. ~The resulting
naphthalimide derivatives were characterized using physicochemical methods, IR, "H
NMR, and "C NMR spectroscopy. Furthermore, their antimicrobial activity was
evaluated against both Gram-positive and Gram-negative bacteria, as well as yeasts
and molds.

Pe3rome

CraTtusaTa npeacraBs MeToq 3a CUMHTE3 Ha HOBU 5-(2-amMMHOETUNamuHo)-2-(2,4-
anokco-1,3-anasacnupol4.5]aekan-3-nn)6eH3o[de]us3oxmHonuH-1,3-guoHn, OCHOBaH
Ha B3aMMOLEWUCTBMETO Ha pasnuyHun 5-Bpomo-2-(2,4-guokco-1,3-guasacnupol4.5]-
AekaH-3-un)beHso[de]n3oxnHonuH-1,3-gquoHn ¢ etan-1,2-gnamunH. lNonyyeHute
HachTanMMMaHN NPOM3BOAHMN Ca OXapaKTepusnpaHu Ypes3 PU3NKOXUMUYHU MEeTOoaMm,
kakTo 1 ype3 N4, 'H AMP un *C AMP cnektpockonusi. OcBeH ToBa e u3cnezaBaHa
TAXHATa aHTUMUKpPoOOHa akTMBHOCT cnpsamo [pam-nonoxutenHn u  [pam-
oTpuuatenHu 6akTepum, ApoXaN N NNEeceHu.

22.Marin Marinov, lliana Nikolova, lliana Kostova, “Synthesis and antimicrobial
study of 6-phenothiazin-10-yl-benzo[delisoquinoline-1,3-dione derivatives”, BIO
Web of Conferences, 205, 01021, 1-7 (2025). ISSN: 21174458, 22731709

Abstract

This study presents the synthesis of various new 6-phenothiazin-10-yl-
benzo[delisoquinoline-1,3-dione derivatives. The structures of the synthesized
compounds were confirmed through physicochemical analyses, IR, 'H NMR, '*C
NMR, and "*C DEPT 135 spectral data. The antimicrobial activity of the compounds
was evaluated against Gram-positive and Gram-negative bacteria, as well as yeasts
and molds. The products were found to exhibit weak to good activity against the
tested Gram-positive and some Gram-negative bacterial strains.

Pe3rome

HactoawoTo wu3cnegsaHe npeacTtaBa CUHTE3 Ha HOBU  NPOU3BOAHM  Ha
6-peHoTnasunH-10-un-6eHso[delnsoxmHonnH-1,3-4ANO0H. CrpykTypute Ha
CUHTE3NpaHUTE CbeANHEHUs ca NOTBbPAEHN Ype3 PUNKOXMMUYHN aHaNN3Nn, KakTo n
upes Y, 'H AMP, *C AMP u "*C DEPT 135 cnekTpaniu aaHHW. AHTUMUKpoGHaTa
aKTUBHOCT Ha Cbe[VHEeHuATa e oueHeHa cnpamo [pam-nonoxutenHn u [pam-
oTpuuartenHu 6aktepuu, OpOXAM W NneceHu. YCTaHOBEHO €, 4Ye NpoayKTute
npossasat cnaba Ao Aobpa akTMBHOCT CNpsIMO n3cneasaHuTe Mpam-nonoXxXnTENHU u
HAKou [pam-oTpuuaTenHun BakrepmnanHu WwamMmose.

23.07.2026 . WN3roTeun:
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