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ca 06eKT Ha V13KJ110HVITeneH MHTepec OT cTpaHa Ha CBeTOBHaTa
HayHHa 06U4HOCT, nopaav•l cneuncbL.4HHaTaaKTVIBHOCT, npofiBfiBaHa OT peamqa TeXHV1

npeacTaBb,1Ter1Y1. YCTaHOBeHO e, ye carviL,1RT CbeHOTV1a3b4HnpL,1TexaBa VIHceKTVIUVlAHM,
nPOTMBorb6hMHV1, aHTV16aKTePVlaJIHV1VI aynnxeJIMVIHTHV1 CBOLiCTBa. OT apyra cTpaHa,
TOVI ce fiBRBa OCHOBHa qacT B cTpYKTypv1Te Ha MHO>IGCTBO npoAYKTV1, npnnoxnrvlb,l B

HanpaBneHY1fi. EAHO OT HaV1-3HaHVIML,1Te n0CTV1>KeHVIR Ha M3cneA0BaTerlYITe
B Taul HacoKa e pa3pa60TBaHeT0 Ha CbeHOTna3MHOBVlnpoV13BOAHV1, v13r10J13BaHL.4 KaTO
neKapcTBeHb,1 npenapan,l KaKTO B xyMaHHaTa, TaKa VI BbB BeTepL,1HapHaTa MeAVIUVIHa.
Tatca Hanpnrvqep, npeacTaBb,1TeJIY1 Ha Tew CbeAMHeHVIR ce L,13n0J13BaT KaTO
TPaHKBmnaHTV1, aHTVIXVICTaMVIHV1, AVIypeTV114V1 aHanreTYIL4M, HeBponer1Tb,1L4Y1
(aHTff1CVIXOTVlL4M), ceaaTVIBV1, aHTnxerlMVlHTMUV1, aHTEMeTVIUV1, aHTvwenpecaHTY1,
aHTnnnpeTv1L4L,1, aHTnnaPWHCOHOBV1, npoTVIBOBb3naJIVITeJIHM, aHTVIBMPYCHV1,

TY6epKynocTaTb4HHY1, aHTL,16aKTepnaJIHY1,aHeCTeTVlHHM, npoTMBopaKOBM,
nPOTVIBorb6VIHHV1cpeACTBa AP.

HacTORL.uaTa M0HorpacbL4fi e HacoqeHa B ABe HanpaBneHL,1fi: pa3rneaaHV4 ca
KnacnqecKYITe VI CbBpeMeHHVITe MeTOAV1 3a CVIHTe3 Ha KaTO ca
nocoqeHY1 3a npeacTaBMTeJ1b,1 Ha Te3V1 CbeAVlHeHV1fi, npL.1Te>KaBaL14L.4

aHTVIMVIKP06HaaKTVIBHOCT.

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
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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.
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T VIOXV1aaHTOVIHVITe (cnVIPOTV10xnaaHTOVIHVITe) VI peanua TeXHV1 nPOM3BOAHV1 ca
CbeAVIHeHV1fi, aKTVIBHOCT, Hacoqeyqa B pa3r1b,1HHL.4 HanpaBneHL.4R OT

npaKTL,1Kara. Texyw•l npeacTaBMTenv,1 npofiBRT aKTVIBHOCT cpeLuy
MYCKYJIHM VI yepHoap06HL,1 rnYIKoreH L/13BeCTHO e, ye

TeXHV1 TYIoaHar103Y1 ca none3HY1 npvl neqeHue Ha
3a60J1fiBaHb•1fi Ha qeHTpaJIHaTa VI nepL4$epHaTa HepBHa CVICTerv1a Ha 603aLhHML4V1.
HAK0b1 AVITVIOXV1aaHTOVIHV1 ce Y13non3BaT npvl Ha cTpaHL,1HHaTaBepura
Ha ue$anocnopMHM. Apyrn npeacTaBv1Tenv,1 Ha Te3V1 Bei.UeCTBa
HarvW1paT npnr10>KeHne, OT eAHa cTpaHa, KaTO cTa6MJIM3mpaL.L4V4

areHTY1 B nonv1MepHaTa a AOTIbJIHMTeJIHO, VI B nPOM3BOACTBOTO Ha enOKCVIAHV1
cMonv1. Ba>KH0 e Aa ce 0T6ene>KV4 VI TAXHOTO 6aKTePVIUVIAHO, CPYHrV114VIAHOVI
xeP6VIUVIAHOaeVICTBVte.

TnoaHan03YITe Ha XVIaaHTOVIHVITe (crw1POXVIAaHTOVIHVITe) npeACTaBJIRBaT
a30TCbAbP>KaLUV1 opraHVIHHVl CbeAb4HeHV1fi, npn KOVITO Kap60HVlnHVITe rpyru,l,

pa3n0J10>KeHv1 Ha BTopa vl/nnvl qeTBbPTa n03VIL4V1fi B XMAaHTOVlHOBOTO napo, ca
3aMeHeHV1 C TVIOKaP60HVIJIHV1rpynv•l

B HaCTORl.UaTa KHV1ra ca pa3rneaaHY1 pa311b,1HHY1 MeTOAV1 3a CVIHTe3, xapaKTepHb4
XMMVIHHVI KaKTO VI 06nacTY1 Ha npnnoxeHY1e Ha TYIoaHaJ103Y1 Ha XMAaHTOVIHV1
(cnnpoxnaaHTOVlHM) VI Text-AVI nPOV13BOAHM, a VIMeHHO: 2,4-AVITnoxnaaHTOhHV1

2-TnoxnaaHTOVIHV1(2-TVIOKCOhMnaa30NAMH-4-OHV1) VI

4-TnoxvwaHTOHV1(4-TVIOKCOVIMnaa30nVIAMH-2-OHM).

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

including 2,4-dithiohydantoins (imidazolidine-2,4-dithiones),their derivatives,
4-thiohydantoins(2-thioxoimidazolidin-4-ones), and2-thiohydantoins

(4-thioxoimidazolidin-2-ones).

1.

rpyna OT noKa3aTenn r
r10Ka3aTen 7. HayMHV1 ny6JIYIKaL.4Mh B V13gaHhR, KOMTO ca

MHAeKcnpaHb.•1 B CBeTOBHOM3BeCTHV1 6a3b•1 aaHHh C Hay'-1Ha MHCb0PMaL.4V151

(Web of Science Scopus)

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
and RuC13.H20, and their potential cytotoxicity properties. The structure of the
complexes obtained is researched by elemental analysis and means of spectroscopic
UV-Vis, IR, FT-ATRmethods. 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).

Pe3}0Me

HaCTORU40TO v13cneABaHe e HacoqeHO KbM nonyqaBaHeT0 YI V13CneABaHeTO Ha
HannaTYIH0Bh pyTeHneBL,1 KOMnneKCVl

(L), CVIHTe3npaHV1 OT VI RuC13.H20, KaKTO
KEM Y13cneABaHe Ha TeXHVITe noTeHunaJIHV1 UVITOTOKCVIHHVI CBOViCTBa. CTpyKTypaTa
Ha nonyqeHYITe KOMnneKCb•1 e Y13cneABaHa qpe3 eneMeHTeH aHanv13 VI UV-Vis, MH,

FT-ATR cneKTpocKoru,1fi. 3a rlbpBL,1 ribT e V13cneABaH 6monorYIHHY1fiT noTeHunan Ha
HOBOCVIHTe3V1paHL.4Te Korvlnnel<cvl Bbpxy HOBeUJKa peTMH06naCTOMHa KneTbHHa nv,1Hv1fi

(WERI-Rb-1). LIVITOTOKCVIHHVIRT e oqeHeH qpe3 WST TeCT (Roche Applied
Science).
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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 P4S10 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

I
H, 13c NMR and IR spectroscopy. The structures of 4-hydrazinylidene-

1 4-hydrazinylidene-l ,3-diazaspiro[4.5]decane-2-
4-hyd razinylidene-l andthione,

4-hydrazinylidene-l ,3-diazaspiro[4.7]dodecane-2-thione were optimized using
Density Functional Theory (DFT) methods at B3LYP/6-31 G(d,p) level. The theoretical
IR and NMR spectra of the compounds were calculated at B3LYP/6-31G(d,p) and
B3LYP/6-31 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.

Pe3F0Me
CTaTVIRTa npeacTaBfi MeTOA 3a CVIHTe3 xmapa30HV1

1.4L4Knoaf1KaHcnnpoanwoxvwaHTOVIHV1. L,'13XOAHVITe CilVIPOAVITV10xnaaHTOMHV1 6nxa
nonyqeHL,1 npL,1 B3aMMoaeVICTBL,qe Ha L4L,1KnoanKaHcnnpo-5-xmaaHT0YIHY1 c P4S10
xeKcaMeTVIJIAVICVIJIOKCaH. T03b4 MeTOA BOAM AO CVIHTe3 Ha npoAYKTV1 C no-BVICOK
A06VIB, B cpaBHeHne C V13BeCTHV1 JIYITepaTypHL.4 aaHHV1. Cr1VIPOAVITV10xnaaHTOVIHVITe
6nxa noAJ10>KeHb4 Ha B3aVIMoaeVICTBV1e C xnapa3b,1H xmapaT, B pe3yrlTaT Ha KoeTO
6nxa nonyqeHY1 CbOTBeTHVITe 4-xnapa30HV1. CTpyKTypaTa Ha npoAYKThTe 6eUJe
n0TBbPAeyqa qpe3 IH, 13c RMP VIM cneKTpocKor1Mfi. CTpYKTypYITe Ha 4-
xmapa3YIHnnvweH-1 4-xnapa3L.4HV1nnaeH-1 ,3-ana3a-

4-xuapa3b,1HnnnaeH-1 VI

4-xvwpa3VIHnnnaeH-1 6nxa onTVIMV13npaHV1 c
norvqouva Ha Teopv1fiTa Ha cbYHKL4V10HanaHa nnbTHOCTTa Ha HVIBO B3LYP/6-31G(d,p).

L'IL/ VI RMP cneKTpL.4 Ha CbeAVIHeHV19Ta ca 1,13qncneHb4 CbOTBeTHO Ha
l-.lVlBa ca cpaBHeHb4 c
eKcnepYIMeHTanHYlTe aaHHV1. YCTaHOBeHO e A06po CbOTBeTCTBVle Me»qy DFT-
Y13qncneHL,1Te VI eKcnepL,1MeHTaJIH0 V13MepeHVITe VIM VI RMP cneKTpL'1 Ha xmapa30HVITe.

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
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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, IH NMR and 13c NMR spectroscopy, and by using a combination of 2D NMR
experiments, which included IH-IH COS Y, HMQC and HMBC sequences. The
geometry of the compound was optimized by the B3LYP density functional with 6-

31G(d) basis set and the IH and 13c 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.

Pe3}0Me

HacT0RluaTa pa60Ta onncBa MeTOA aa CL.1HTe3, KaKTO VI in vitro 1-43cneABaHe Ha
VI aHTb16aKTepb,1aJIHaTa aKTVIBHOCT Ha 3-MeTnn-9'-

CTpYKTypaTa Ha 3aMeCTeHOTO 4)nyopeHnncnnpo-
XMAaHTOVIHOBO nPOV13BOAHO e nOTBbPAeHa qpe3 UV-Vis, FT-IR, PaMaH0Ba, IH RMP
13C RMP cneKTpocKonY1fi, KaKTO VI qpe3 KOM6VIHaUV1fiOT ABYMePHV1 (2D) RMP

eKcnePVIMeHTV1, BKT1}OHBaU4V1 IH-IH COSY, HMQC HMBC. reoMeTpY1fiTa Ha
CbeAV•1HeHneTO e qpe3 Ha nnbTHOCTTa B3LYP C

6a3v1ceH Ha60p 6-31G(d), a IH VI 13c RMP cneKTpMTe ca npeacKa3aHL,1 qpe3 HF/6-
31G(d) npoTMB0TYMopHara aKTVIBHOCT Ha 3-MeTmn-9'-cbnyopeHcnmpo-
5-xmaaHTOVIH e oqey•qeyqa Bbpxy HOBeUJKa TYMOPHa cycneH3M0HHa KneTbHHa
(WERI-Rb-1). L.IVITOTOKCMHHVIRTecpeKT e onpeaeneH qpe3 WST-TecT(Roche Applied
Science). b•13cneABaHa e CbU40 aHTVIMMKP06HaTaaKTMBHOCT Ha CbeAVIHeHV1eTO
cnpfiM0 rpaM-0TpnuaTeJIHY1 VI r 6aKTepY1b•1 YI APO>KAVITe Candida
albicans.

4. P. E. Marinova, l. 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 (LI -L8), synthesized from

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.
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Pe3h0Me

CYIHTe3L,1paHa e cephR OT Ni(ll) KOMnneKCV1 Ha 4- 5-HVITP03anneCTeHL.4
xeTepoapYIJIHb,1 L.4VIHaMOMJIHV1 nPOM3BOAHL,1. BCVIHKVI KOMnneKCb,1 ca nonyqeHL,1 npvl

CbOTHOU.jeHV1e MeTan : nnraHA 1:2. HaCTORU40TO b,13cneABaHe e HacoqeHO KEM Ni(ll)
KOMnneKCV1 Ha 4- VI 5-HVITP03aMeCTeHL,1 UVIHaMOVIJIHV1 nPOV13BOAHV1
(LI—L8), CVIHTe3npaHb4 OT CTpyKTypaTa Ha K0MnneKcv•1Te e
1,13cneABaHa qpe3 eneMeHTeH aHaJIY13, UV-Vis, VIM cneKTPOCKonCKL.4 MeTOAL,1, KaTO 3a
eav1H OT TAX e npnnoxeHa VI PaMaH0Ba cneKTpocKor1L,1fi. npeanonara ce, qe BbB

BbTPeUJHaTa KOOPAVIHaUVIOHHa c$epa Ha BCVIHKVI Ni(ll) K0MnneKcY1 nPVICbCTBaT ABe
MoneKYJu,1 Boga.

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, IH and 13c
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 0=C-CH2 and C=O-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
0=C-CH2. 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, IH and 13c NMR spectra of the two
compounds are close to experiment.

Pe3}0Me

npeacTaBeH e CVIHTe3 Ha HOBVI xerep0L4MKneHL,1 CbeAVIHeHL.4fi qpe3 peaKUV1fi
3-aMMHOUVIKnoneHTaHcnMPO-5-xnaaHTOVIH 3-Me»qy anpecTaThH

aMVIHOUVIKnoxeKcaHcnhPO-5-xnaaHTOVIH.CTPYKTYPb4TeHa nonyqeHYITe npoAYKTV1 ca
n0TBbpaeHV1 c nOMOU4Ta Ha VIM, IH VI 3C RMP cneKTpocKoru,1R. 3a aa ce
J10KaJu,13L.qpaT Havi-cTa6YIJIHv•1Te KOH(b0PMePL.1 Ha HOBOCVIHTe3mpaHVITe CbeAVIHeHVIR e
HanpaBeH KOF@OPMa14VIOHeHaHaJIM3 cnpfiM0 BCVIHKVI npocTL,1 BPb3104 Ha HVIBO

B3LYP/6-31G(d,p) B ra30Ba cba3a B pa3TBop (AMCO). YCTaHOBeHO e, qe
BbPTeHeTO OKOJIO TOP3MOHHVITe Erru,1 0=C-CH2 VI C=O-NH e Ba>KHO npv•l

KOH4)OPMaUVIOHHb4fi aHam13. Hail-cTa6MJIHaTa cTpyKTypa VIMa TPaHC-KOF@OPMaL4VIR.
J10KaJIY13npaHY1 ca ouae ABa K0Hc>opMepa CbC cpaBHb,1Ma eyqeprvlfi, npvl POTaL4VlR
0Kono brbn 0=C-CH2. L'13qncneHVlTe B pa3TBopMTen (AMCO) eHepreTYIHHb,1 pa3JIYIKL,1

VI 6apnepv,1 Ha POTaL4Y1fi Me»qy TPVITe Hail-CTa6nrlHL,1 poTaMepa noKa3BaT, ge Te 614

Tp96Bano aa nPVlCbCTBaT B pa3TBop, VI ce HaMV1paT B 6bP30 paBH0Becne, KaTO
KOHUeHTpa14VIVITe VIM aaBVlCfiT OT nonnpHocTTa Ha pa3TBopYITenfi. TeopeThHH0

6



npeacKa3aHL.4Te VIM, IH VI 13C RMP cneKTpb4 Ha ABeTe CbeAVIHeHVlR ca 6111431<14 AO
eKcnepL,1MeHTanH0 YCTaHOBeHVITe.

6. M. N. Marinov, E. D. Naydenova, R. Y. Prodanova, S. H. Tsoneva, N. M

Stoyanov, "Synthesis of new indomethacin derivatives with 3-amino-
3-amino-5-methyl-5-phenylimidazolidine-2,4-dione",andspirohydantoins

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,
1
H and 13c NMR spectroscopy.

CTaTMfiTa npeacTaBfi CVIHTe3 Ha HOBVI aMVIAV1, OCHOBaH Ha B3aVIMoaeVICTBETO Ha
cepb,lfi OT 3-aMVIHocnmpoxnaaHT0b4HV1 VI 3-aMVIHO-5-MeTnn-5-CbeHVIJIVIMnaa30nVIAVIH-
2 4-AVIOH c VIHAOMeTaUVIH. I-leneBb,1Te CbeAVIHeHL4fl 6nxa nonyqeHL.4 c gen
pa3pa60TBaHe Ha HOBVI npoAYKTY1 C npoTMB0Bb3naJIL,1TeJIHY1 CBOVICTBa. CTpYKTypMTe
Ha BCVIHKVI nonyqeHb,1 aMVIAV1 6nxa n0TBbPAeHb4 qpe3 4)V13VIKOXVIMVIMHL.4 naparv1eTpv1,
FTIR-ATR, PaMaH0Ba, IH VI 13c RMP cneKTpocKonMfi.

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:

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, IH and 13c 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.

Pe3}0Me

HacTonu.laTa CTaTb4fi npeacTaBfi CVIHTe3 Ha cepL,1fi arviv1AM, OCHOBaH Ha
B3aVIMoaeVICTBne Ha pa3nv,1HHY1 3-aMVIHocr1V1poxnaaHTOVIHV1 C KVIcerlVIHa.
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nonyqeHL,1Te ueneBb,1 CbeAVIHeHV4fi ca oxapaKTepv13b4paHY1 qpe3 CPV13VIKOXMMMHHV1
napaMeTpm, KaKTO qpe3 VICI, IH VI 13C RMP cneKTpaJIHL.4 aaHHh. AHTVIMMKP06HaTa
aKTVIBHOCT Ha CVIHTe3vqpaHL,1Te npoAYKTL,1 e l.43cneABaHa cnpfiM0 rpaM-

Staphylococcus aureus VI Bacillus subtilis, rparvi-
orpnqaTenHb4Te 6aKTepv1b4 Escherichia coli, Pseudomonas aeruginosa VI Salmonella
abony, Candida albicans Saccharomyces cerevisiae, KaKTO VI nneceHb4Te
Penicillium chrysogenum VI Aspergillus niger. AmcKYTL,1paHa e BPb3KaTa Me»qy
cTpyKTypaTa VI 6monorYIHHaTa aKTMBHOCT Ha nonyqeHL.4Te CbeAVIHeHL.4fi. YCTaHOBeHO
e, qe Hail-e$eKTMBHV1ca TeTpanVIHOBOTO (5f) VI VIHAaHOBOTO (5g) nPOV13BOAHV1, KOVITO

noKa3BaT fiCHO v13pa3eHa aHTVIMMKP06HaaKTVlBHOCT KaKTO cnpfiM0 L,13cneABaHMTe
rpaM-nonoxvlTenHM, TaKa VI cnpRM0 rpaM-OTPVlqaTeJIHL,1Te6aKTepw.

8. Petja Marinova, Marin Marinov, Danail Georgiev, Maria Becheva, Plamen
Penchev, Neyko Stoyanov, "Synthesis and antimicrobial study of new Pt(lV) 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(lV) and Ru(lll) complexes of (9'-fluorene)-spiro-5-hydantoin (HLI)
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, IH NMR, 13C NMR and Raman spectroscopy. The antimicrobial tests of

HLI showed week bacteriostatic effect against Staphylococcus aureus ATCC 6538.

The results for 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
and complexes do not possess antimicrobial activity against the
tested bacteria and yeasts.

Pe3}0Me

HacT0fiLuaTa pa60Ta npeacTaB9 CVIHTe3, oxapaKTepv13Y1paHe VI aHTVIMMKP06Ha
aKTVIBHOCT Ha HOBVI Pt(lV) VI Ru(lll) K0MnneKcv•1 Ha
(HLI) (HL2). K0MnneKcMTe ca
v13cneABaHb4 qpe3 eneMeHTeH aHaJIY13, UV-Vis VI L/ll-•l cneKTpocKonb,1fi. IlmraHAYITe ca
npoyqeHb,1 nocpeACTBOM UV-Vis, VIM, IH AMP, 13c RMP PaMaH0Ba cneKTpocKor1Y1fi.

AHTVIMVIKP06HVITe143cneABaHVIR Ha HLI noKa3BaT cna6 6aKTePVIOCTaTVIHeHe4)eKT
cnpRM0 Staphylococcus aureus ATCC 6538. Pe3YJITaTL'1Te 3a K0MnneKca

noj<a3BaT A06pa aHTVIMVlKP06HaaKTVIBHOCT cnpRM0 Escherichia
coli ATCC 8739, Bacillus licheniformis ATCC 6633 VI S. Aureus VI nuncaTa Ha TaKbB
ecbeKTcnpmno APO>KAVITe. HL2 VI HerOBVITe VI

KOMnneKCV1 He npofiBfiBaT aHTMMMKP06Ha aKTVIBHOCT cnpfiM0 v,13cneABaHYITe
6aKTepv•1M VI APO>KAVI.

9. Marin Marinov, Iliana Kostova, Emilia Naydenova, Neyko Stoyanov, "Synthesis
and antimicrobial activity of 1,8-naphthalimide derivatives of nalidixic acid",
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Journal of Chemical Technology and Metallurgy, 54 (6),
ISSN: 13143859, 13147471

Abstract

1146-1156 (2019).

Various naphthalimides are synthesized and their biological activity is studied.
The target compounds are prepared by the interaction of different substituted 2-

amino-I ,3(2H)-diones with nalidixic acid (I-ethyl-7-methyl-
4-oxo-l ,4-dihydro-1 ,8-naphthyridine-3-carboxylic acid). The structures of all
synthesized products are verified via their physicochemical parameters, an elemental
analysis, IR, IH and 13c 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

N-(1 , 3-d ioxo-l u ,4-that

dihydro-l ,8-naphthyridine-3-carboxamide, N-(6-1 H-indol-3-yl-1 ,3-dioxo-1 H-benzo-
[de]isoquinolin-2(3H)-yl)-1-ethyl-7-methyl-4-oxo-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.

Pe3}0Me

CL,1HTe3mpaHV1 ca nPOM3BOAHV1 Ha Ha$Tar1MMMAa e V13cneABaHa
TAXI-qaTa 6monorb4HHa aKTVIBHOCT. I-leneBL,1Te CbeAVIHeHL,4fi ca nonyqeHY1 qpe3
B3aVIMoaeVICTBne Ha pa3JIVIHHV1 3arvqeCTeHb4

C HanVlAVlKCOBa KYIceJIYIHa (1-ernn-7-MeTnn-4-0Kco-1 ,4-AhXMAPO-1 ,8-
wceJIMHa). CTpYKTypMTe Ha BCVIHKVI CVIHTe3npaHV1

nPOAYKTb4ca nOTBbpaeHV1 qpe3 4)M3MKOXVIMVIHHV1 napaMeTpL,1, enerv1eHTeH aHanv13,
VIM, H VI 13C RMP cneKTpocKonb4fi. AHTVIMVIKP06HaTaaKTMBHOCT Ha nonyqeHL.4Te
CbeAV4HeHV1fi e b43cneABaHa cnpfiM0 r 6aKTepv•1b4 Staphylococcus
aureus VI Bacillus subtilis, rpaM-0TpnuaTeJIHMTe Escherichia coli,
Pseudomonas aeruginosa VI Salmonella abony, APO>KAVITe Candida albicans
Saccharomyces cerevisiae, KaKTO VI nneceHb4Te Penicillium chrysogenum
Aspergillus nigen YCTaHOBeHO e, qe N-(1
nn)-1-eTnn-7-MeTnn-4-0Kco-1,4-AMXVIAPO-1,8-Ha$TVIPVIAMH-3-KaP60KcaMVIA, N-(6-
(1 H-MHaon-3-mn)-1 , 3-AVIOKCO-I
OKCO-I ,4-AVIXVIAPO-1 ,8-Ha$TVIPVIAVIH-3-KaP60KcaMVIA VI ,3-
AMOKCO-I ,4-AMXVIAPO-
1 ,8-Ha$TVIPMAVIH-3-KaP60KcaMVIA ca aKTVIBHV1 cnpfiM0 v13cneABaHL4Te rpaM-
nonO>KVlTeJIHV1 rparq-0TpnqaTeJIHv•1 6aKTepv1M.

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
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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[de]isoquinolin-
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[de]isoquinolin-2(3H)-yl)adamantane-2-carboxylic acid
and 1-(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-l -carboxylic acid) demonstrated superior activity in both cell lines with
IC50 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.

Pe3F0Me

BbgeDeHue: 1,8-Ha$Taf1b4MV4AYITe npeacTaBJIRBaT Ba>KeH Knac 6monorVlHHO
aKTVIBHV1 CbeAVlHeHV1fi, cnOC06HV1 aa ce CBbP3BaT C AHK. Ao MOMeHTa nnncBaT
aaHHV1 3a CVIHTe3 Ha 1,8-Ha$TaJIVIMVIAHV1 nPOV13BOAHL.1 C Henp0TeVIHoreHHL.4
arviVIHOKV1ceJIVIHV1 3a TAXI-qaTa 6monorb,1HHa aKTVIBHOCT. L.IenTa Ha HaCTOfiLUOTO
M3cneABaHe e CVIHTe3, cTpYKTYPH0 oxapaKTepL.43Y1paHe VI onpeaenmqe Ha
UVITOTOKCVIHHaTa aKTVIBHOCT Ha HOBVI 1-(1
nn)L4VIKnoaJIKaH-1-Kap60KCb4JIHM KVICe-JUIHV1 C 5-, 6-, 7-, 8- VI 12-qneHHV1 npbCTeHY1,

Ha 2-(1 ,3-AVIOKCO-1Ka KTO
Kap60KCVIJIHa wceJIL,1Ha VI 1-(1 ,3-AVIOK-CO-1
1 -Kap60KCL4JIHa wcer1YlHa.

Memoöu: UeneB1-4Te CbeAb4HeHVIR ca nonyqeHL,1 npn B3aL,1MoaevicTBue Ha
1 ,8-Ha$TaneHOB aHXMAPVIA CbC cephR Henp0TeYIHoreHHL.4 aMVIHOKV1cenVIHV1.
OrlTVIMY13b,1paHaTa reor,neTpb4R VI xaPMOHVIHHVITe BV16pa14VIOHHV1 qeCTOTV1 ca V13qmcneHV1

qpe3 MeTOAa Ha TeopL,1fiTa Ha cPYHKLM0HanaHa nnbTHOCTTa (DFT) C Y13n0113BaHe Ha
B3LYP c 6a3nceH Ha60p 6-31G(d,p). 3a RMP V13HV1cneHV1fiTa ca
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npL.4J10>KeHb.4 ab initio MeTOAb4 (MP2 VI Hartree-Fock) DFT (pa3JIL.4HHb4 $YHKL.4VlOHaJIV1)
npvl V13r10J13BaHe Ha HAKOIIKO 6a3VICHV1 Ha60pa. I-IMTOTOKCMHHL,1Te e$eKTL,1 Ha
CVIHTe3VlpaHVITe CbeAVlHeHVIR ca oqeHeHY1 cnpfiM0 ABe HOBeLUKV1 TYMOPHVI KneTbHHV1

— K-562 (XPOHb4HHa MEJ10VlAHa neBKeMV1fi) HUT-78 (KO>KeH T-Knen,qeH
JIMM$OM), cnea 72-qacoBa eKcn03VIL4L,1fi qpe3 MTT TeCT. AnonToreHHYITe YI

cnOC06HOCTTa 3a noBJIYIRBaHe Ha NFKB curHaJIHY1fi rlbT ca onpeaeneHv1 C n0MOU4Ta
Ha TbprOBCKV1 ELISA KOMnneKTM.

Pe3ynmamu: BCVIHKVI CbeAL.4HeHVlR B MVIKPOMonaPHb4 KOHUeHTpaUVIV1
MHXV16VIPaTpacTexa Ha 3JIOKaqeCTBeHMTe KneTKV1, KaTO CbeAVIHeHl.ne 4b (1-(1

wceJIL,1Ha)

npofiBfiBa Hail-BMCOKa aKTVIBHOCT VI cnpfiM0 ABeTe KneTbMHV1 JIVIHMVI CbC CTOVIHOCTVI

Ha IC50, CHIOCTaBVIMV1 C Te3M Ha pe4)epeHTHYIR npoTVIBOTYMopeH npenapaT
Men$anaH.

3aKmoqeHue: Ycneu.JH0 ca CVIHTe3V1paHVl HOBVI nPOM3BOAHV1
C Henp0Tev1HoreHHb,1 aML,1HOlW1cenVIHVl. 3a V139CHfiBaHe Ha cTpyKTypaTa Ha
HOBOCL.4HTe3npaHVITe CbeAMHeHb4R ca npoBeaeHV4 KBaHTOBOXVIMVIHHV1 V13qncneHV1fi,
KOVITO noKa3BaT A06po CbOTBeTCTBV1e Me»qy TeopeTVIHHMTe VI eKcnepYIMeHTaJIHL,1Te
pe3YJITaTY1. OueyqeHa e UVITOTOKCVIHHaTa aKTVIBHOCT Ha cviHTewpaHMTe npoAYKTV1

cnpfiM0 HOBeUJKVITe TYMOPHVI KneTbHHV1 K-562 VI HUT-78, KaTO BCVIMKVI

CbeAVIHeHVlfi n0TVICKaT pacTexa Ha 3J10KaqeCTBeHVITe KneTKV1 npL4 MVIKPOMonapHL.4
KOHUeHTpaUVIV1. OaPMaKOAVIHaMVIHHaraoUeHKa Ha CbeAVIHeue 4b noKa3Ba, qe
UVITOTOKCVIHHOCTTa MY ce Meannpa qpe3 VIHAyuupaHe Ha anonT03a Ha
NFKB cnrHanHL,1fi nbT.

11. Marin Marinov, Iliana 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-oxo-1 ,4- dihyd ro-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, IH and
13c 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.

Pe3}0Me

MMMaa30JIVIAVIH-2,4-AVIOHVITe (XVIaaHTOVIHV1 cnnpoxnaaHTOYIHY1)

wcerlbll--la (I-ewn-7-MeTnn-4-0Kco-1 4-AMXL,IAPO-I ,8-Ha$TVIPVIAVIH-3-
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Kap60Kcb4nHa K'.qcenv1Ha) npeacTaBJ1fiBaT xeTep0L.4b4KneHL.4 CbeAVIHeHV1fi, MVIVITO

npbCTeHHV1 cTpYKTypL,1 CbAbP>KaT a30THV1 aTOMV1. Te3V1 Beu4ecTBa npofiBfiBaT
L,13pa3eHa (baprqaKonorL.4HHa aKTVIBHOCT KaTO nPOTVIBOTYMOPHM, aHTY16aKTepL,1af1HV4
nPOTVIBorb6VlHHL,1 cpeACTBa, KaKTO VI KaTO arlA030peAYKTa3HM VIHXV16VITOPV1.
HacT0fiLuaTa CTaTV1fi npeacTaBR CVIHTe3 Ha HOBVI xeTep01.4L,1KneHL.1 CbeAVIHeHL.4fl,
OCHOBaH Ha B3aMMOAeviCTBETO Ha C HanVIAVIKCOBa wcenL,1Ha.

nonyqeHYITe VIMnaa30nVIAMHAVIOHOBV1 nPOM3BOAHM ca oxapal<TepL.43npaHL.4 qpe3
4)V13VIKOXVIMVIHHV1 noKa3aTer11,1, eneMeHTeH aHanb,13, VIM, IH VI 13c RMP cneKTpaJIHl,1
aaHHV1. BuonorYIMHaTa aKTVIBHOCT Ha CMHTeupaHL,1Te npoAYKTV1 e M3cneABaHa
cnpfiM0 rparva-nono>KVITeJIHb4Te 6aKTepL,1Y1 Staphylococcus aureus VI Bacillus subtilis,

rpaM-0TpmuaTeJIHL,1Te 6aKTepMV4 Escherichia coli, Pseudomonas aeruginosa VI

Salmonella abony, Candida albicans VI Saccharomyces cerevisiae, KaKTO

nneceHTa Aspergillus brasiliensis. BCVIMKVI CbeAL,1HeHL.4A npofiBfiBaT aKTVIBHOCT

cnpfiM0 TeCTBaHVITe rparva-nono>KYITenHL.1 VI rparvi-0TpnuaTenHv1 6aKTepnv1.

12. P. Marinova, M. Marinov, M. Kazakova, Y. Feodorova, D. Blazheva, A.
Slavchev, H. Sbirkova-Dimitrova, V. Sarafian, N. Stoyanov, "Crystal Structure of

5D-Oxospiro-(fluorene-9,4D-imidazolidine)-2ü-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 P21/c space group. We have
pursued isolation of single crystals and biological activity tests of (9'-fluorene)-spiro-

(9'-fluorene)-spiro-5-(2-5-hydantoin, (9'-fluorene)-spiro-5-(2,4-dithiohydantoin),
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

Pe3Æ0Me

npeacTaBeH0T0 1,13cneABaHe e HacoqeHO KEM cTPYKTYPHVITe VI 6monorVIHHVITe
CBOVICTBa Ha qen.qpb,l nPOV13BOAHb4 Ha $nyopeHnncnnpoxmaaHT0b4H, OnncaHa e
KPMCTaJIHaTa cTpyKTypa Ha eAH0 OT —

CbeAVIHeHVleTO Kpv•1cTaJIM3npa B MOHOUlVIHHa 1<pncTaJIHa CVICTerv1a, npocTpaHcTBeHa
rpyna P21/c. V130nnpaHV•1 ca MOHOKPL.1CTaJIV1 VI e 143cneABaHa 6monorVIHHaTa

HaaKTVIBHOCT
AVITnoxnaaHTOVIH), VI (4',5'-ana3a-9'-

CbeAVIHeHVIRTa ca TeCTBaHV1 KaKTO Bbpxy
aaxepeHTHM, Tal<a VI Bbpxy cycneH3L,10HHb4 TYMOPHM KneTbHHV1 nv1HVIL,1. KneTbMHaTa
nponncbepaL4L.4fi e oqeHeHa qpe3 WST-TecT (Roche Applied Science). L'13cneABaHa e
aHTMMVlKP06HaTa aKTVIBHOCT cnpRM0 r VI rpaM-0TpnuaTeJIHb,1
6aKTepYIL,1, KaKTO VI cnpfiM0 apo>KAYITe Candida albicans.
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13. P. Marinova, M. Marinov, M. Kazakova, Y a. Feodorova, D. Blazheva, A.
Slavchev, D. Georgiev, l. 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

ISSN: 00360236, 15318613(13), 1925-1935 (2021).

Abstract

The aims of the present study were to synthesize, elucidate the structure and
investigate the biological properties of substituted fluorenylspirohydantoins: Cu(ll)L1

(bis(l ',3'-1,3-dihydroxymethyl-(9'-fluorene)-spiro-5-hydantoinofcomplex
hydroxymethyl)-spiro-(fluorene-9,4'-imidazolidine)-2',5'-dione) (LI) 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 LI molecules and 04-atom and formed six-membered chelate rings

We determined their cytotoxic effects on the tumor human
cell line A2058 by WST-I 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, IH- and
13c NMR spectroscopy) and the single-crystal X-ray diffraction method for
1 The compound was crystallized
in monoclinic crystal system and P21/c space group.

Pe3}0Me

I-lenme Ha HaCTORLUOTO V13CneABaHe ca CVIHTe3, CTPYKTYPHO oxapaKTeph3L.qpaHe
6VlonorVlHHV4Te CBOLhCTBaY13cneABaHe 3arv1ecTeHY1
Cu(ll)L1 K0MnneKc Ha

(6mc(1 ,4'-
(LI) VI (4'-

(L2). Bb3 OCHOBa Ha
aaHHV1 e npeanoxeHa HaV1-BeP0fiTHaTa crpyKTypa Ha Cu(ll)

K0MnneKca c eAHa aenp0T0HnpaHa OH rpyna B C-7 n03V11.4L,19 OT ABe MoneKYJ1b4 Ha

nnraHAa LI VI 04-aTOMa, KaTO ce 06pa3YBaT UECTqneHHV1 xenaTHb4 npbCTeHV1
LIVITOTOKCVIHHVIRTecbeKT Ha CbeAVIHeHV.1RTa e oqeHeH

cnpfiM0 HOBeUJKaTa TYMOPHa KneTbHHa nv,1HY1fi A2058 qpe3 WST-I TeCT (Roche
Applied Science). AorlbJIHv•1TenH0e 1,13cneABaHa aHTMMVIKP06HaraVIM aKTVIBHOCT
cnpfiM0 rpaM-n0J10>KYITeJIHY1 rparvi-0TpnuaTeJIHb4 6aKTePVlV1, KaKTO VI cnpfiM0

Candida albicans. CTpYKTypYITe Ha HOBOCVlHTe3V1paHVITe CbeAMHeHL4fi ca
AVICKYTnpaHV1 Bb3 OCHOBa Ha npoBeaeHYITe cneKTpaJIHb,1 143cneABaHYIR (UV-Vis, VIM,

PaMaH0Ba, IH AMP 13c RMP cneKTpocKonb1R), KaKTO VI qpe3 peHTreHocTpyKTypeH
aHanv,13 Ha CbeAVIHeHV1eTO
KpncTaJIL,13npa B MOHOKTIVIHHa Kpncrar1Ha CVICTeMa, npocTpaHcTBeHa rpyna P21/c.

14. Marin Marinov, Maria Frenkeva, Emilia Naydenova, Plamen Penchev, Neyko
Stoyanov, "Synthesis and characterization of N3-acetyl derivatives of

13



spirohydantoins", Journal of Chemical Technology and Metallurgy, 57 (1), 25-31
(2022). ISSN.• 13147471, 13147978

Abstract

The following article describes the synthesis of N3-acetyl derivatives of

spirohydantoins. The compounds are derived by applying the following technique: the
Bucherer-Lieb method (a-series) and the Strecker method (ß-series). The
synthesized products are characterized by physicochemical parameters, elemental
analysis, FTIR, IH NMR, 13C NMR and 13C DEPT 135 spectral data.

Pe3,'0Me

HacT0RLuaTa CTaTV1fi onncBa CVIHTe3 Ha N3-aqeTYIJIHY1 nPOV13BOAHVl Ha
cnupoxnaaHTOMHV1. CbeAVIHeHL,1fiTa ca nonyqeHL,1 qpe3 npnnaraHe Ha cneAHYITe
MeToan: MeTOA Ha 6yxepep-J1ne6 (a-cepvlfi) VI MeTOA Ha LUpeKep (ß-cephfi).
CVIHTe3npaHL.4TenpoAYKTL.4 ca qpe3 4)V13MKOXVIMVIHHV1

aHam13, FTIR, IH fiMP, 13C RMP Yi 13CDEPT 135 aaHHVl.

15. Marin Marinov, Iliana Nikolova, Iliana 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-

(1 OH-phenothiazin-10-yl)-1 ,3-dione and its derivatives
with 1--1202, H2NNH2, HN03/CH3COOH and HCl, respectively. The compounds
obtained were spectroscopically characterized by IR, IH NMR and 13c NMR including
13c DEPT 135. Their antimicrobial activity against Gram-positive and Gram-negative
bacteria, yeasts and molds have also been studied.

Pe3Æ0Me

HaCTORl.UaTaCTaTV1fi onucBa CVIHTe3 Ha $eHowa3VIHOBV1 nPOV13BOAHV1 Ha 1,8-
aHXVIAPVIA. L4eneBv1TeCbeAVIHeHV1fi ca nonyqeHV,1 qpe3 B3aVIMOAeVICTBne

Ha 6-(1 ,8-cdJnnpaH-1 ,3-AVIOH VI HeroBb•1

nPOV13BOAHV1 CbOTBeTHO c H202, H2NNH2, HN03/CH3COOH YI HCl. nonyqeHYITe
CbeAVIHeHV1fi ca oxapaKTepV13npaHY1 qpe3 VIM, IH RMP, 13c RMP VI 13c DEPT 135

cneKTpocKonv1R. 1/13cneABaHa e CbLUO TAXHaTa aHTVlMVIKP06HaaKTMBHOCT cnpfiM0
VI rpaM-0TpnuaTeJIHY1 6aKTePVIVl, APO>KAM VI nneceHV1.

16. M. Marinov, D. Stoitsov, M. Frenkeva, P. Marinova, P. Penchev, N. Stoyanov, "A
complete IH and 13c NMR data assignment for two substituted
fluorenylspirohydantoins", Bulgarian Chemical Communications, 56 (DI), 67-72
(2024). ISSN: 08619808, 25349899
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Abstract

This work presents the spectral characterization of 1',3'-bis(hydroxymethyl)-
2-bromo-2'H,5'H-2'H,5'H-spiro[fluorene-9,4'-imidazolidine]-2',5'-dione and

spiro[fluorene-9,4'-imidazolidine]-2',5'-dione. The structures of the substituted
fluorenylspirohydantoins were verified by IH NMR and 13c NMR spectroscopy. In
addition, 2D NMR spectra, including IH-IH COSY, HMQC, HMBC and IH-IH NOESY
sequences, were used for a complete assignment of the IH and 13c chemical shifts
for each compound.

Pe3}0Me

HacT0fiLuaTa pa60Ta npeacTaBfi cneKTpanH0 oxapaKTepM3npaHe Ha 1',3'-

CTpYKTypYITe Ha
3aMeCTeHYITe ca n0TBbpaeHL,1 qpe3 IH AMP VI 13C
RMP cneKTpocKonVIR. B aor1bJIHeHne, 3a nbJIHOTO OTHaCfiHe Ha IH VI 13C XVIMVIHHVITe

OTMeCTBaHV1fi 3a BCRKO CbeAVIHeHL,1e ca 1,13n0J13BaHY1 ABYMePHV1 (2D) RMP cneKTpL,1,

BKJ1}OHBaU4b1 IH-IH COSY, HMQC, HMBC VI IH-IH NOESY eKcnepL,1MeHTL.4.

17. Dimitar Stoitsov, Marin Marinov, Plamen Penchev, Petya Marinova, Neyko
Stoyanov, "5'-Oxospiro-(fluorene-9,4'-imidazolidine)-2'-thione", Mo/bank, MI 864,
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 IH-IH COSY,
HMQC, and HMBC experiments were used to assist with the assignment of the IH
and 13c chemical shifts for the corresponding structure. The mutual interpretation of

the ID and 2D NMRspectra ensured a complete and accurate IH and 13c NMR data
assignment for 5'-oxospiro-(fluorene-9,4'-imidazolidine)-2'-thione.

npeacTaBeH0 e noTBbp»qaBaHe Ha cTpyKTypaTa Ha
VIMnaa30nVIAVIH)-2'-TVlOH qpe3 RMP cneKTpocKonvlfi. 3a uer1Ta ca b,13nor13BaHY1

(2D) AMP IH-IH COSY, HMQC HMBC
eKcnepYIMeHTY1, 3a noanorv1araHe Ha OTHaCfiHeTO Ha H VI 13C XVIMVIHHVITe
OTMeCTBaHb4fi 3a CbOTBeTHaTa cTpyKTypa. CbBMeCTHOTO MHTepnpeTnpaHe Ha
eAHOMePHVITe (ID) ABYMePHVITe (2D) RMP cneKTpL,1 ocurypvl nbJIH0 TOHHO

OTHaCfiHe Ha IH 13C RMP aaHHL4Te 3a
2'-TVIOH.

18. Dimitar Stoitsov, Marin Marinov, Plamen Penchev, Maria Frenkeva, Neyko
Stoyanov, "A Complete IH and 13c NMR Data Assignment for Three 3-

[Substituted methylidene]-l ,8-cd]-pyran-1-ones", Crystals, 14
(10), 871, 1-12 (2024). ISSN. 20734352
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Abstract

A combination of ID and 2D NMR techniques, including HMQC, HSQC, IH-IH
COSY and HMBC, was used to provide completely assigned IH and 13c NMR data
for the structures of three 3-[substituted

,8-cd]-pyran-1-one, 3-

[(4-fluorophenyl)methylidene]-1H,3H-naphtho-[1 ,8-cdJ-pyran-1-one and 3-[(thiophen-
The heteronuclear coupling

JHF were correspondingly determined. Additionally, IR andandconstants
Raman spectral data were provided in support of the assigned structures.

Pe3}0Me

3a nb11H0 OTHaCfiHe Ha IH 13C RMP aaHHVITe 3a cTpYKTypL.4Te Ha 3-
[3arqecTeHL4 MeTV1nnaeH]-1

H, , 8-cdJ-nnpaH-1 -OH,
MewnvweH]-1 H, , 8-cd]-nv1paH-1 -OH

e v13r10J13BaHa KOM6VIHa14VIROT eAHOMePHV1 (ID)
(2D) RMP TeXHMKVl, HMQC, HSQC, IH-IH COSY VI HMBC.

OnpeaeneH"1 ca xeTep0RapeHL4Te KOHCTaHTL.4 Ha cnYIH-cnMH0B0 B3aVIMOAeVICTBV1e
JCF JHF. AonbJIHVITenH0, B noAKpena Ha cTpYKTypL,1 ca

npeacTaBeHL,1 VI VIM PaMaHOBV•1 cneKTpar1Hb1 aaHHV1.

19. Dimitar Stoitsov, Marin Marinov, Plamen Penchev, Neyko Stoyanov, "4-(8-
Propyl-2 ,4-d ithioxo- 1 , 3-d , 5-d ihyd ro-1 , 5-benzo-

Mo/bank, M2011, 1-8 (2025). ISSN.• 14228599

Abstract

A number of ID and 2D NMR techniques, such as IH, 13C, DEPT 135, IH-IH
COSY, HSQC, and HMBC, were utilized for the structure verification of 4-(8-propyl-

2,4-d ith ioxo-l , 3-d iazaspiro[4.5]decan-3-yl)spiro[1 , 5-d ihyd ro-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

3a noTBbP>iqaBaHe Ha cTpyKTypaTa Ha ,3-
, 5-AMXVIAPO-I, HAOJIVIH]-

2'-0H ca eAHOMePHV1 (ID) VI ABYMePHV1 (2D) RMP TeXHVIKV4, KaTO
I
H, 13C,

DEPT 135, IH-IH COSY, HSQC VI HMBC. RMP cneKTpL,lTe

AOKa3aTenCTBO 3a npoTnqaHeT0 Ha TaBTOMePHO npeBpbLuaHe Ha CbeAMHeHV1eTO.
nb11HOT0 OTHaC9He Ha IH VI 13C RMP aaHHVITe aonbJIHVITenHO e noAKpeneH0 OT ATR
cneKTpaJIHMTe aaHHV1.

20.Marin Marinov, Iliana Nikolova, Iliana Kostova, "Synthesis of 5-

bromonaphthalimide derivatives with 3-aminocycloalkanespiro-5-hydantoins" BIO
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[l ,8-cdJpyran-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,

5-bromo-2-(2 4-dioxo-l ,3-diazaspiro[4.5]decan-3-yl)benzo[de]isoquinoline-namely:
5-b romo-2-(6-methyl-2 ,4-dioxo-l1 ,3-dione,

5-bromo-2-(7-methyl-2 4-dioxo-l ,3-diazaspiro[4.5]decan-3-isoquinoline-l ,3-dione,
5-bromo-2-(8-methyl-2 , 4-dioxo-l , 3-d iazaspiro-yl)benzo[de]isoquinoline-l ,3-dione,

[4.5]decan-3-yl)benzo[de]-isoquinoline-1 ,3-dione, 5-bromo-2-(8-ethyl-2,4-dioxo-1 ,3-
,3-dione, 5-bromo-2-(2,4-dioxo-8-

propyl-I ,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, IH NMR, and 13C 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.

Pe3h0Me

HacT0RLuaTa pa60Ta npeacTaBfi Y13cneABaHe Ha B3aVIMoaeVICTBneTO Me»qy 5-

6POMo-1 ,8-cdJnnpaH-1 ,3-AVIOH c pa3TIYIHHL,1 3-aMVIH014MKnoaJIKaHcnnpo-
5-XVIA+ITOVIHM, C gen pa3pa60TBaHe Ha HOBM 6monorMHH0 aKTMBHV1 CbeAVIHeHV1fi.
B pe3YJITaT H a Ta 31/1 KOHAeH3aUL.4fi ca cviHTe3mpaHL,1 ceaeM HOBVI

nPOV13BOAHV1:
,3-AVIOH,

, 3-AVIOH, 5-6POM0-2-(7-MeTVIJ1-
2 ,4-AVIOKCO-1 , , 3-AMOH, 5-

6POMO-2-(8-Mewn-2 ,4-AMOKCO-1 ,

JIMH-I ,3-AVIOH,
, 3-AVIOH, ,3-ana3a-

,3-AVIOH VI

1 , , 3-AMOH.
HOBOCVIHTe3V1paHVlTe ca oxapaKTepY13npaHV•1 qpe3 $1-43MKOXVlMVIHHV1
napaMeTpn, KaKTO VI ype3 VIM, IH RMP VI 13c RMP cneKTparlHY1 aaHHV1.

AHTVIMVIKP06HaTaaKTVIBHOCT Ha onncaHYITe CbeAVIHeHV1fi e oqeHeHa cnpfiM0 rpaM-
nono>KYITenHY1 VI r 6aKTepw, APO>KAVI VI nneceHY1. V13nv1TaHYITe
npoAYKTL.4 npofiBL,1xa Hail-cviJIHa aKTVIBHOCT cnpfiM0 r 6aKTepMb4
Bacillus subtilis VI Bacillus cereus.

21. Marin Marinov, Iliana Nikolova, Iliana Kostova, "Synthesis and antimicrobial
activity of ioxo-l

,3-diones", BIO Web of Conferences, 205, 01020, 1-8
(2025). ISSN.• 21174458, 22731709
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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-(2 4-dioxo-l ,3-diazaspiro[4.5]decan-3-
yl)benzo[de]isoquinoline-l ,3-diones with ethane-I ,2-diamine. The resulting
naphthalimide derivatives were characterized using physicochemical methods, IR, IH
NMR, and 13C NMR spectroscopy. Furthermore, their antimicrobial activity was
evaluated against both Gram-positive and Gram-negative bacteria, as well as yeasts
and molds.

Pe3h0Me

CTaTV1fiTa npeacTaBR MeTOA aa CVIHTe3 Ha HOBVI 4-
AVIOKCO-I ,3-Ab40HM, OCHOBaH
Ha B3aVIMoaeVICTBV1eTO Ha pa3J1b4HHb4

,3-AMOHV1 C eTaH-1 ,2-anaMVlH. nonyqeHb4Te
Ha$TaJIVIMVIAHV1nPOh3BOAHVl ca oxapaKTepM3mpaHb,1 qpe3 CPL.43VlKOXVIMVIHHV1MeTOAV1,

KaKTO VI qpe3 1/19, IH RMP VI 13C RMP cneKTpocKonvlfi. OCBeH TOBa e 1,13cneABaHa
TAXHaTa aHTL,1MVIKP06Ha aKTMBHOCT cnpfiM0 r VI rparvi-
OTPL.nqaTeJIHV1 6aKTepv1M, APO>KAVI VI nneceHv1.

22. Marin Marinov, Iliana Nikolova, Iliana Kostova, "Synthesis and antimicrobial

study of ,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[de]isoquinoline-l ,3-dione derivatives. The structures of the synthesized
compounds were confirmed through physicochemical analyses, IR, IH NMR, 13c
NMR, and 13c 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.

HaCT09LUOTO 143cneABaHe npeacraBfi CVIHTe3 Ha HOBH nPOM3BOAHV1 Ha
,3-AMOH. CTpYKTypMTe

CL,1HTe3npaHL.4Te CbeAVIHeHV1fi ca nOTBbpaeHl,4 qpe3 aHaJIM3L,1, KaKTO VI

qpe3 1'11-1, IH RMP, 13c RMP 13c DEPT 135 cneKTpanHL,1 aaHHV1. AHTMMVIKP06HaTa
aKTVIBHOCT Ha CbeAVlHeHV1fiTa e oueHeHa cnpfiM0 rpaM-n0J10>KYITer1HM VI rpaM-
OTP',1qaTeJIHV1 6aKTepYIL,1, APO>KAVI VI nneceHY1. YCTaHOBeHO e, qe npoAYKTb4Te
npofiBfiBaT cna6a AO A06pa aKTVIBHOCT cnpfiM0 1-43cneABaHV•1Te r VI

HRKOVI rparvi-0TpmqaTeJIHL,1 6aKTepnaJIHY1 U.4aMOBe.

23.07.2026 r.
rp, nn0BAYIB
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