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Abstract

Despite the widely studied anticancer activity of metal complexes of various hydantoin derivatives,
reports on biological properties of dithiohydantoin complexes are limited to only few. Main challenge is
determination of their structure, since no crystallographic data are available for metal complexes of
dithiohydantoins. Herein, we describe the synthesis and structure of Pt(Il) complexes of two spiro-5-(2,4-
dihiohydantoins) with large and potentially intercalating aromatic rings, namely 3',4'-dihydro-2H,2'H,5H-
spiro[imidazolidine-4,1'-naphthalene]-2,5-dithione and spiro-(fluorene-9,4'-imidazolidine)-2’,5'-dithione.
The anticancer activity of all compounds were tested against HL-60, BV-173, and K-562 tumor cell lines.
Single-crystal X-ray analysis was performed for the spiro-(benzocyclohexane-4'-imidazolidine)-2’,5'-
dithione, whereas all other compounds were characterized by integrated approach of spectroscopic (IR
and solid-state NMR) and theoretical (DFT) studies. The analysis of the data suggested Pt2L4 composition
of the complexes with bridging NS coordination of four ligand molecules and two Pt(ll) centers of square
planar geometry. Polymeric structure in the solid state was also presumed. The complexes showed
modest to moderate anticancer activity as compared to cisplatin and the chronic myeloid leukemia
derived BV-173 proved to be the most responsive tumor model.

Pestome

Bbnpekn WKMPOKO npoyyeHaTa NPOTUBOPAKOBA aAKTUBHOCT HAa MeTa/HW KOMMJEKCU Ha pas/inyHu
NPOU3BOAHM Ha XWAAHTOWH, AOKN3aauTe 3a OWMONOrMYHMUTE CBOWMCTBA HA AUTUOXWMAAHTOMHOBUTE
KOMMNEKCU Ca OrpaHuYeHn A0 HAKOJIKo. OCHOBHO Npeau3BMKaTeNCTBO e onpefensaHeTo Ha TAXHaTa
CTPYKTYpPa, Tbil KATO HAMA HaJWYHM KpuCTanorpadckM [AaHHM 33 MeTasIHM  KOMMJIEKCU Ha
ONTUOXMAAHTOUHK. TYK HUE onnucBame CUHTEe3a U CTpyKTypaTa Ha Pt(ll) komnneKkecu Ha aBa cnmMpo-5-(2,4-
ANXNOXNOAHTOUHW) C TOJIEMM U MOTEHLMANHO MHTEPKaIMPaLLM apoMaTHU NPbCTEHU, @ UMeHHo 3',4'-
anxmapo-2H,2'H,  5H-cnupo[ummnpgasonnguH-4,1'-HadTaneH]-2,5-autmoH 1 cnupo-(dayopeH-9,4'-
UMNAA30ANAMH)-2",5'-anTUOH. MPOTUBOPAKOBATa aKTUBHOCT HA BCUYKU CbeAMHEHUA € TeCTBaHa cpelLly
HL-60, BV-173 n K-562 TYyMOpPHU KNEeTbYHWU INHUU. belle n3sbplueH MOHOKPUCTANEH PEHTIeHOB aHann3
3a cnupo-(beH3oumnKknoxekcaH-4'-ummnagasonngmH)-2',5'-ANTUOH, AOKATO BCUYKM APYrU CbeauMHeHUA bsaxa
XapaKTePU3NPAHW C UHTerpupaH nogxon Ha cnektpockonua (IR 1 NMR B TBbpAO CbCTOAHWE) U
TeopeTnyHun (DFT) uscnenBaHus. AHanU3bT Ha daHHUTe npegnosara Pt2L4 cbcTaB Ha KOMMNIEKcUTE C
mocTtoBa NS KoopaMHALMA Ha YETUPU IMFAHAHW MoneRyau 1 aBa Pt(ll) ueHTbpa ¢ KBagpaTHa paBHMHHA
reomeTpua. Mpeanonara ce U NOAMMEPHA CTPYKTYPa B TBbPAO CbCToAHWE. KomnneKkcnTe nokasaxa cnaba
00 ymepeHa MNpOTMBOPAKOBA AKTUBHOCT B CpaBHEHME C UMC MAaTUHA M MNOAYYEHUAT OT XPOHWUYHA
muenounaHa neskemua BV-173 ce okasa Han-gobpe oTroBapALMA TYMOPEH MOAEN.
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Abstract

Poly(propylene imine) dendrimers from first and third generation modified with 1,8-naphthalimide units
and their Cu(ll) complexes have been characterized by fluorescence and EPR spectroscopy. Cotton fabric
has been modified with these dendrimers and their color characteristics were determined. The
antimicrobial activity of dendrimer ligands and their Cu(ll) complexes in solution and after their deposition
on a cotton fabric was investigated. Good antibacterial effect of dendrimer ligands has been obtained,
which is enhanced at their Cu(ll) complexes. After their deposition on cotton fabric metallodendrimers
exhibit good antibiofilm activity.

Pe3tome

Monu(nponuneHMMMHOBUTE) AeHAPUMEPU OT MbPBO M TPETO NoKoaeHue, moanduumpanHm c 1,8-
HadTaAMMUAHN eanHUUM 1 TexHuTe Cu(ll) KomnaeKcu ca xapakTepusnpaHm uypes ¢payopecueHTHa 1 EPR
cnekTpockonua. MNamy4yHata TbKaH e moguduumMpaHa ¢ Tean AeHAPUMEPU U ca onpeaeneHu TexHuTe
LBETOBM XapaKTepPUCTUKU. M3cneaBaHa e aHTUMUKPOOHaTa aKTUMBHOCT Ha AEHAPUMEPHW AUraHan U
TexHuTe Cu(ll) Komnnekcn B pas3TBOP M C/Aef OT/laraHeTo MM BbpXy namydeH naaT. NMonyyeH e Aobbp
aHTMbBaKTepuaneH edbeKT Ha AeHAPUMEPHUTE NUraHaN, KOWTO ce 3acunsa npu TexHute Cu(ll) Komnaekcu.
Cnepn oTnaraHeTo MM BbPXy Namy4yeH NaaT meTanogeHapumepuTe npoassasaT gobpa aHTMbModpuamosa
aKTMBHOCT.

3. Synthesis of a new fluorescent poly(propylene imine) dendrimer modified with 4-
nitrobenzofurazan. Sensor and antimicrobial activity

Staneva, Desislava; Yordanova, Stanislava; Vasileva-Tonkova, Evgenia; Stoyanov, Stanimir; Grabchev, Ivo

Journal of Photochemistry and Photobiology A: Chemistry, Volume 395, 15 May 2020 Article number
112506

Abstract

In this work, we describe the modification of a poly(propylene imine) dendrimer with 4-chloro-7-
nitrobenzofurazan performed for the first time. Its photophysical characteristics have been investigated
in different organic solvents. The effect of the metal ions (Ag(l), Co(ll), Sr(ll), Pb(ll), Mg(ll), Cu(ll), Fe(lll)
and Al(Ill)) upon its photophysical characteristics has also been studied. The new dendrimer enhances its
fluorescence only in the presence of trivalent AI(I1I0 and Fe(lll) ions. Also, the behaviour of the new
compound in media of different pH has been investigated. The fluorescence intensity of the dendrimer in
an acidic medium is about 22 folds higher than that in an alkaline medium. Antimicrobial tests indicated
good antimicrobial activity of the synthesized compound against model strains Gram-positive and Gram-
negative bacteria and yeasts. Antimicrobial activity of dendrimer has also been investigated upon its
deposition onto a cotton fabric.
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B Tasu paboTta HuMe onucBame moamdMKauMaTa Ha nonu(nponuaeH MMWH) aeHapumep ¢ 4-xnopo-7-
HUTPObeH30dypasaH, M3BbPLLUEHA 33 NbPBU MbT. POTOPUINYHUTE MY XapPaAKTEPUCTUKMU Ca U3CNenBaHN B
Pa3/IMYHU OpraHUYHK pasTeopuTenn. EpekTsbT Ha meTanHuTe MoHm (Ag(l), Co(ll), Sr(ll), Pb(ll), Mg(ll), Cu(ll),
Fe(lll) n Al(lll)) Bbpxy HeroBuTe GOTOPUINYHM XapPaKTEPUCTUKM CbLLO € u3cneasaH. HosuaTt geHapumep
ycunBa cBonaTa dayopecLeHUmns camo B npucbeTameto Ha TpusaneHTHU Al(IIl) n Fe(lll) MoHu. Cblio Taka e
M3cneABaHO MOBEAEeHMeTO Ha HOBOTO CbeAuHeHMe B cpefa C pasiMyHo pH. WHTEeH3UTeTbT Ha
dbnyopecueHUMs Ha geHApPUMepPa B KMCena cpega e oKoao 22 MbTW NO-BMCOKA OT Tasu B afiKajiHa cpeja
AHTMMUKPOOHUTE TecToBe NOKa3BaT Aobpa aHTUMUKPOOHA aKTMBHOCT Ha CMHTE3UPAHOTO CbeAUHEHMEe
cpewy MoaenHu wamose [pam-nonoxuTenHU U [pam-oTpuuaTenHu 6GakTepum U APOXKAM
AHTMMUKPOBHATa aKTUBHOCT Ha AeHAPUMEpPA CblLO e M3c/aedBaHa NpM OTNaraHeTo My BbpXy Mamy4yeH
nnar.

4. Synthesis, photophysical characterization, and sensor activity of new 1,8-naphthalimide
derivatives

Yordanova-Tomova, Stanislava; Cheshmedzhieva, Diana; Stoyanov, Stanimir; Dudev, Todor; Grabchev, Ilvo
Sensors (Switzerland)Open Access, Volume 20, Issue 14, Pages 1 — 14, 2 July 2020 Article number 3892
Abstract

Three new 1,8-naphthalimide derivatives M1-M3 with different substituents at the C-4 position have
been synthesized and characterized. Their photophysical properties have been investigated in organic
solvents of different polarity, and their fluorescence intensity was found to depend strongly on both the
polarity of the solvents and the type of substituent at C-4. For compounds M1 and M2 having a tertiary
amino group linked via an ethylene bridge to the chromophore system, high quantum yield was observed
only in non-polar media, whereas for compound M3, the quantum efficiency did not depend on the
medium polarity. The effect of different metal ions (Ag*, Ba?*, Cu®*, Co?, Mg?*, Pb?*, Sr**, Fe3* and Sn?*) on
the fluorescence emission of compounds M1 and M2 was investigated. A significant enhancement has
been observed in the presence of Ag*, Pb?*, Sn?*, Co?*, Fe*, as this effect is expressed more preferably in
the case of M2. Both compounds have shown significant pH dependence, as the fluorescence intensity
was low in alkaline medium and has been enhanced more than 20-fold in acidic medium. The metal ions
and pH do not affect the fluorescence intensity of M3. Density-functional theory (DFT) and Time-
dependent density-functional theory (TDDFT) quantum chemical calculations are employed in deciphering
the intimate mechanism of sensor mechanism. The functional properties of M1 and M2 were compared
with polyamidoamine (PAMAM) dendrimers of different generations modified with 1,8-naphthalimide.
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CUHTE3npaHN N OXapaKTepusMpaHu ca Tpu Hosu 1,8-HadTanummuagHn npomnssogHn M1-M3 ¢ pasnmyHu
3aMecTUTeNN MNpU 4eTBbPTa NO3UUMA B HAadTaNeHOBUA NpbCTeH. TexHuTe GOTOPU3MYHKU CBOMCTBA Ca
n3cnenBaHU B OPraHNUYHM PA3TBOPUTENU C PA3NYHA NOIAPHOCT U € YCTAaHOBEHO, Ye TEXHUAT UHTEH3UTET
Ha ¢GAyopecueHUMA CUAHO 3aBUCM KAKTO OT MOMSPHOCTTA Ha pasTBOpUTENUTe, Taka M OT BMAA Ha
3aMecTUTeNA NPU YETBBPTU BbIIEPOAeH aTOM. 3a cbeauHeHna M1 n M2, malum TpeTMyHa ammMHOrpyna,
CBbP3aHa Ype3 eTUeHOB MOCT KbM XpomodopHaTa cMcTema, BUCOK KBaHTOB A06MB ce HabatogaBa camo
B HEMONAAPHA Cpefa, AOKATO 3a cbeguHeHne M3, KBaHToBaTa ehEeKTUBHOCT He 3aBUCKU OT NOAAPHOCTTA Ha
cpepata. MscnensaH e epeKTbT Ha pasnuHK meTanHu oHu (Ag, Ba?*, Cu?, Co%, Mg, Pb%, Sr¥, Fe3* u



Sn?*) BbpXy WHTEH3UTETa Ha ¢yopecueHTHaTa eMucua Ha cbeauHeHna M1 u M2. 3HauuTenHo
noBuLLIaBaHe Ha MHTeH3MTeTa ce Habaogasa B npucbeTeneTo Ha Ag*, Pb?, Sn%*, Co?*, Fe®*, Tbih KaTo To3n
edeKT e u3paseH no-npegnovymTaHo B ciyy4aa Ha M2. U gBeTe cbeAUHEHUA ca MOKa3aau 3HauYuTenHa
3aBUCUMOCT OT pH, TbiA KaTO MHTEH3UTETLT HA GNYOPECLLEHLMA € HUCBK B a/flkasHa cpea M ce NoBuLLIBa
noseye ot 20 NbTH B KMcena cpesa. MeTanHute MoHW 1 pH He BAMAAT Ha MHTEH3MTETa Ha dayopecueHUms
Ha M3. KBaHTOBO-XMMUYHUTE U3YMUC/IEHUSA HA TEOPMATA Ha GYHKUMATA HA NabTHOCTTa (DFT) 1 3aBMcMmarta
OT BPeMeTOo Teopus Ha GyHKUMATA Ha NabTHOCTTa (TDDFT) ce usnonsear 3a onpeaensiHe Ha CEH30pHUA
MexaHusbm. PyHKUMOHaNHWUTe cBoicTBa HAa M1 1 M2 6sxa cpaBHeHU ¢ noanammaoammHosn (PAMAM)
AeHOpUMEPU OT pasIMYHM NOKoAeHMA, moanduumpanm c 1,8-HadTanmmua,.

5. Synthesis, spectral properties and antimicrobial activity of a new cationic water-soluble pH-
dependent poly(propylene imine) dendrimer modified with 1,8-naphthalimides

Staneva, Desislava; Manov, Hristo; Yordanova, Stanislava; Vasileva-Tonkova, Evgenia; Stoyanov, Stanimir;
Grabcheyv, Ivo

Luminescence, Volume 35, Issue 6, Pages 947 — 954, 1 September 2020
Abstract

A three-step synthesis was implemented to prepare a quaternary ammonium functionalized blue
fluorescent poly(propylene imine) dendrimer modified with pyridinium salt of 4-acylamino-1,8-
naphthalimide. The new cationic dendrimer absorbs in the ultraviolet light region and emits blue
fluorescence. Its spectral characteristics in organic solvents and in an aqueous solution were studied. The
influence of pH on the fluorescence intensity of the dendrimer was established with regard to its use as a
pH sensor. The effect of hydroxyl ions on the absorption and fluorescence spectra in dry N,N-
dimethylformamide was also investigated. The antimicrobial activity of the dendrimer was assessed
against model pathogenic microorganisms in agar, liquid medium, and after its deposition on cotton
fabric.

Pestome

Belle peannsmpaH TpMeTaneH cMHTE3 3a NoJlydaBaHe Ha KBaTepHepeH aMoHneB GYHKLUMOHaAN3UPaH CUH
dnyopecueHTeH nNOAU(NPONUAEHUMUH) AeHApuMep, MmoaubuuMpaH C MNUMPUMAMHWEBA CON Ha 4-
auunamuHo-1,8-Hadtanmmmg,. HoBMAT  KaTMOHeH aeHapumep abcopbupa B obsactTa  Ha
yATpaBMONEeTOBaTa CBET/IMHA W M3Nb4YBa cuMHA dayopecueHUms. M3cneasaHW ca CnekTpanaHuTe My
XapaKTepPUCTUKU B OPraHUYHM PasTBOPUTEIN U BBB BOAEH pa3TBoOp. BanaHueTo Ha pH Bbpxy UHTEH3UTETa
Ha ¢yopecueHUMs Ha geHAPUMepPa e YCTaHOBEHO NO OTHOLIEHME Ha U3MO0A3BaHETO My KaTo pH ceH3op.
EbeKTbT Ha XMAPOKCUAHUTE MOHW BbPXY CNeKTpuTe Ha abcopbumsa u dayopecueHums B8 cyx N,N-
anmetundopmammg, cblo bewe uscnensaH. AHTUMUKPOOGHATa akKTUBHOCT Ha AeHAPUMEpPa e OLeHeHa
cpelly MoaeiHv NaToreHHU MUKPOOPraHU3MK B arap, TeYHa cpefa 1 cneq otnaraHeTo My BbpXy namyyeH
nnar.



6. Photophysical and antibacterial activity of light-activated quaternary eosin Y
Staneva, Desislava; Yordanova, Stanislava; Vasileva-Tonkova, Evgenia; Stoyanov, Stanimir; Grabchev, Ivo
Open Chemistry, Open AccessVolume 17, Issue 1, Pages 1244 — 1251, 1 January 2019
Abstract

The functional characteristics of a new eosin dye with biocidal quaternary ammonium group (E) were
studied in aqueous solution and in organic solvents of different polarity. The spectral properties depend
on the nature and polarity of the respective solvents. The antimicrobial activity of compound E has been
tested in vitro against Gram-negative bacteria (Escherichia coli, Acinetobacter johnsoni and Pseudomonas
aeruginosa), Gram-positive bacteria (Sarcina lutea and Bacillus cereus) and the antifungal activity was
tested against the yeasts Candida lipolytica in solution and after treated on cotton fabric. Broth dilution
test has been used for quantitative evaluation of the antimicrobial activity of compound E against the
model strains. The ability of compound E to inhibit the growth of model Gram-negative P. aeruginosa
strain was assessed after 16 h of incubation in presence and absence of light. These experiments were
conducted in planktonic format in solution and on cotton fabric. The results suggest that the new
compound is effective in treating the relevant pathogens with better results being obtained by irradiation
with light. In this case the quaternary ammonium group promotes the binding of eosin Y moiety to the
bacterial cell wall thus accelerating bacterial photo inactivation.
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MN3cnepBaHu ca pyHKUMOHANHUTE XapaKTePUCTUKM Ha HOBO €03MHOBO barpusio ¢ broungHa KBaTepHepHa
amoHueBa rpyna (E) BbB BOAEH pPa3TBOP WM B OPraHWYHM PasTBOPUTENM C Pas3/IMYHA MOAAPHOCT.
CnekTpanHMTe CBOKMCTBa 3aBUCAT OT NpupogaTa WM MONAPHOCTTa Ha CbOTBETHUTE pPa3TBOPUTENN.
AHTMMUKPOBHATa aKTMBHOCT Ha cbeanHeHMe E e TecTBaHa in vitro cpelyy rpam-oTpuuatenHu 6akTepum
(Escherichia coli, Acinetobacter johnsoni u Pseudomonas aeruginosa), rpam-nonoxuTenHn bakrepumu
(Sarcina lutea u Bacillus cereus), a npoTMBorbbMyYHaTa akKTMBHOCT € TecTBaHa cpelly apoxauTe Candida
lipolytica B pa3TBop U cnep TpeTupaHe BbPXy Namy4yeH nnat. TecTbT 33 paspexiaHe e M3Nosa3BaH 3a
KO/MYEeCcTBEHa OLleHKA Ha aHTMMMKPOOHATa aKTMBHOCT HAa CbeguHeHue E cpelly moaenHuTe LamoBe.
CnocobHoctTa Ha cbeguHeHuMe E ga uHxubupa pacteka Ha mogeneH [pam-oTpuuateneH wam P.
aeruginosa bele oueHeHa cnea 16 yaca MHKyYOMpaHe B MPUCHCTBUE M OTCHCTBME Ha CBETAMHA. Tesun
eKcnepumeHTH 6axa NpoBeaeHM B NAaHKTOHeH ¢dopmMaT B pa3TBOP U BbPXY NaMyyHa TbKaH. PesynTtaTute
NMoKa3Bar, Ye HOBOTO CbeAUHeHME e ePEeKTUBHO NPU IEYEHUETO HAa CbOTBETHUTE NaTOreHu, KaTo No-g406pu
pes3ynTaTi ce Nosy4yaBaT yYpe3 obbuYBaHE CbC CBET/IMHA. B TO3M ciyyait KBaTepHepHaTa aMOHMEBA rpyna
Hacbpyasa CBbP3BAHETO HA €03UH Y YacTTa Kbm DaKTepuanHaTa KNeTbyHa CTeHA, KaTo Mo TO3M HauuH
yCKopsBa bakTepuanHata GOTOMHAKTMBALMA.

7. Precious metal-free molecular machines for solar thermal energy storage

Kandinska, Meglena I.; Kitova, Snejana M.; Videva, Vladimira S.; Stoyanov, Stanimir S.; Yordanova,
Stanislava B.; Baluschev, Stanislav B.; Angelova, Silvia E.; Vasilev, Aleksey A.

Beilstein Journal of Organic Chemistry, Open Access, Volume 15, Pages 1096 — 1106, 2019



Abstract

Four benzothiazolium crown ether-containing styryl dyes were prepared through an optimized synthetic
procedure. Two of the dyes (4b and 4d) having substituents in the 5-position of the benzothiazole ring are
newly synthesized compounds. They demonstrated a higher degree of trans-cis photoisomerization and
a longer life time of the higher energy forms in comparison with the known analogs. The chemical
structures of all dyes in the series were characterized by NMR, UV-vis, IR spectroscopy and elemental
analysis. The steady-state photophysical properties of the dyes were elucidated. The stability constants
of metal complexes were determined and are in good agreement with the literature data for reference
dyes. The temporal evolution of trans-to-cis isomerization was observed in a real-time regime. The dyes
demonstrated a low intrinsic fluorescence of their Ba?* complexes and high vyield of E/Z
photoisomerization with lifetimes of the higher energy form longer than 500 seconds. Density functional
theory (DFT) calculations at the B3LYP/6-31+G(d,p) level were performed in order to predict the
enthalpies (H) of the cis and trans isomers and the storage energies (AH) for the systems studied.

Pe3tome

YeTnpu 6GEH30TMA30/IMEBU KOPOHHWU €eTepu, CbAbp)KalKM CTUPUAHKM Barpuna 6axa nosyyYyeHu uypes
onTUMM3NPaHa CUHTETUYHA NpoLleaypa. [lse ot barpunaTa (4b v 4d), umawm 3amecTutenn B 5-Ta no3numA
Ha 6eH30TMa30/10BMSA NPbCTEH, Ca HOBOCUMHTE3MPAHU CbeaANHEHUA. Te AeMOHCTPMpPaT NO-BUCOKA CTeneH
Ha TpaHc-uMc GOTOM30MEPU3ALIUA U NO-AbAbI KMBOT HA NO-BUCOKOEHEPTUITHUTE GOPMU B CPaBHEHME C
M3BECTHUTE aHaN03U. XUMUYHUTE CTPYKTYPU Ha BCUYKKM Barpuna B cepuaTa ce Xxapaktepusupar c AMP, UV-
vis, IR cnekTpockonua n enemeHTeH aHanns. CtaumMoHapHuTe poTodM3nMUYHKM CBOCTBA Ha Barpunata baxa
n3fcHeHU. KOHCTaHTUTE Ha CTabMAHOCT Ha MeTanHUTE KOMIMJIEKCM ca onpegesneHn M ca B [obpo
CbOTBETCTBME C IMTEPATYPHUTE JaHHU 3a pedepeHTHU Barpuna. BpemesaTta eBontOLMA Ha TPAHC-KbM-LIUC
n3omepmsaLmaTa ce Habno4aBa B PEXUM Ha peanHo Bpeme. barpunaTta 4eMOHCTPMPAT HUCKA NPUCHLLA
dnyopecueHUMa Ha TexHuTe Ba?* KomnaeKkcn u BUCOK A06uB Ha E/Z doTomsomepusaumsa ¢ Bpeme Ha
KMBOT Ha NO-BMCOKOeHepruiiHaTa popma, no-abaro ot 500 cekyHAU. Baxa M3BbPLUEHU U3YUC/IEHUA Ha
TeopuaTa Ha ¢yHKUMOHanHata nabTHOcT (DFT) Ha Humeo B3LYP/6-31+G(d,p), 3a Aa ce npeacKaskat
eHTannuuTe (H) Ha uUC 1 TpaHC N3oMepuUTe U eHeprumTe 3a cbxpaHeHue (AH) 3a nscnegBaHuTe cucTemM .

8. Synthesis, characterization and microbiological activity of a Zn(ll) complex of a novel benzofurazan
derivative

Grabchev |.; Gajda T.; Yordanova S.; Purdk S.; Vasileva-Tonkova E.; Stoyanov S.
Bulgarian Chemical Communications. Volume 49, Pages 76 — 82, 2019
Abstract

Complex formation of Zn(Il) and Al(lll) ions with a novel 4-nitro-benzofurazan-cyclam conjugate has been
investigated by 1H-NMR and electronic (UV-vis and fluorescence) spectroscopy in dimethylsulfoxide. A
stable Zn(ll)) complex [Zn(P1)(NO3)2] has been isolated, characterized, and in vitro its antimicrobial
activity was tested. Good antibacterial activity against several Gram-positive and Gram-negative bacteria
and antifungal activity against two yeasts has been observed.
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O6pasyBaHeTo Ha Komnaekc Ha Zn(ll) n Al(lll) oHK ¢ HOB 4-HUTpPO-6eH30¢Yypa3aH-LUMKAaM € U3ceaBaHo
ype3 1H-NMR u enekTpoHHa (UV-vis n dbnyopecleHTHa) cnekTpockonua B aumeTtuncyndporeua. CrabuneH
Zn(I11)) komnnekc [Zn(P1)(NO3)2] e n3onmpaH, xapakTepmsmnpaH v in vitro e TectBaHa aHTUMUKPOOHATa My
aKTMBHOCT. HabnogaBaHa e Ao6pa aHTMOAKTepMaiHa aKTUBHOCT CpeLLy HAKOMKO [pam-MonoxKUTENHN U
lpam-oTpuLaTeiHM BaKTePUM U NPOTUBOMLONYHA aKTUBHOCT CPELLY ABE AP0 AM.

9. Synthesis and characterization of new water soluble 9,10-anthraquinone and evaluation of its
antimicrobial activity

Yordanova, Stanislava; Vasileva-Tonkova, Evgenia; Staneva, Desislava; Stoyanov, Stanimir; Grabchev, Ivo
Journal of Molecular Structure, Volume 1168, Pages 22 — 27, 15 September 2018
Abstract

The synthesis and characterization of a new cationic anthraquinone derivative (S3) soluble in water has
been described. Its absorption characteristics in aqueous and N,N-dimethylformamide solutions have
been determined. Antimicrobial activity of the compound S3 was tested in vitro towards eight pathogenic
bacteria and two yeasts strains. The results obtained suggest that the newly synthesized compound is
effective in treating the relevant pathogens and is suitable in designing new effective antimicrobial
preparations. Antimicrobial activity and release of S3 after its deposition on cotton fabric and
incorporation into thin polylactid film have also been investigated.
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OnucaH e CUHTE3BT M XapaKTepu3MpaHeTo Ha HOBO KAaTMOHHO MPOWM3BOAHO HA aHTpPaxuHoH (S3),
pasTBOpMMO BbB Boga. OnpegeneHn ca abcopbUMOHHWUTE My XapaKTepUCTUKM BbB BoAHM M N,N-
AnmetTnnbopmMammnaHn pastTeopu. AHTUMUKPOBHATA aKTUBHOCT Ha CbegMHEHMETO S3 e TecTBaHa in vitro
CNPAMO ocem naToreHHW 6akTepun U ABa Wama Apoxkau. [onyyeHuTe pesyntatm npegnonarar, ye
HOBOCMHTE3UPAHOTO CbeAMHEHME e ePEKTUBHO NPU IEYEHMETO Ha CbOTBETHMTE NaTONeHM U e NOAX0AALLO
33 MNPOEKTUpaHe Ha HOBU eQpEeKTUBHM aHTUMMKPOOHWM npenapath. AHTUMUKPOGHATA aKTUBHOCT M
0cB0O60KAaBaHETO Ha S3 c/ies OTNaraHeTo My BbpXy NamyyHa TbKaH W BK/IKOYBAHE B TbHbK MNOUNAKTUAEH
GUAM CHLLO ca U3cneaBaHu.

10. Halogen-containing thiazole orange analogues - New fluorogenic DNA stains

Vasilev, Aleksey A.; Kandinska, Meglena I.; Stoyanov, Stanimir S.; Yordanova, Stanislava B.; Sucunza, David;
Vaquero, Juan J.; Castafio, Obis D.; Baluschev, Stanislav; Angelova, Silvia E.

Beilstein Journal of Organic Chemistry, Open Access, Volume 13, Pages 2902 — 2914, 2017
Abstract

Novel asymmetric monomeric monomethine cyanine dyes 5a-d, which are analogues of the commercial
dsDNA fluorescence binder thiazole orange (TO), have been synthesized. The synthesis was achieved by
using a simple, efficient and environmetally benign synthetic procedure to obtain these cationic dyes in
good to excellent yields. Interactions of the new derivatives of TO with dsDNA have been investigated by
absorption and fluorescence spectroscopy. The longest wavelength absorption bands in the UV-vis
spectra of the target compounds are in the range of 509-519 nm and these are characterized by high
molar absorptivities (63000-91480 L-molt-cm™). All investigated dyes from the series are either not



fluorescent or their fluorescence is quite low, but they become strongly fluorescent after binding to
dsDNA. The influence of the substituents attached to the chromophores was investigated by combination
of spectroscopic (UV-vis and fluorescence spectroscopy) and theoretical (DFT and TDDFT calculations)
methods.

Pe3tome

CYHTE3MpaHM ca HOBM aCMMETPUYHM MOHOMEPHU MOHOMETUH UMaHWMHOBKM Barpuna 5a-d, KouTo ca
aHano3un Ha TbproBckoTo dsDNA ¢yopecLeHTHO CBbP3BaLLO BELLECTBO TMA30/ opaHXK (TO). CUHTE3bT e
NMoCTUrHaT Ype3 M3non3BaHe Ha npocrta, epekTmBHa M 6esBpeaHa 3a OKO/MHATa cpefa CUMHTETUYHA
npoueaypa 3a Nosiy4aBaHe Ha Te3n KaTMOHHM barpuna ¢ fobpn Ao oTanyHM fobusun. Bsanmopgencrenata
Ha HoBuTe npousBogHM Ha TO c dsDNA ca uscnegBaHu upe3 abcopbumoHHa M dayopecLeHTHa
cnekTpockonua. Hal-gbarmte MBMUM HA NOMAbLWAHE C Ab/KMHA Ha BbaHaTa B UV-vis cnektpuTe Ha
uenesuTe cbeguHeHma ca B guanasoHa 509-519 nm u Te ce xapaKTepu3mpaT C BUCOKA MOJIapHa
abcopbuma (63000-91480 L-moltcm™). Becuukn wuscnepsaHu barpuna OT cepuaTa WMAM He ca
bnyopecLeHTHU, uan TaxHaTa GayopecueHLMA e 0CTa HUCKA, HO Te CTaBaT CUHO GNyOopecLLEeHTHU cnes,
cBbp3BaHe ¢ dsDNA. BavMAaHWETO Ha 3aMecTUTeNnTe, NpUKpeneHn KbmM xpomodopuTe, belle nscnenBaHo
ypes KOMBUHaLMA OT cnekTpockoncku (UV-vis n payopecueHTHa cnektTpockonusa) n teopetndHun (DFT m
TDDFT n3uncneHusa) metoam.

11. Preparation and luminescence of silica aerogel composites containing an europium (lll)
phenanthroline nitrate complex

Gutzov, Stoyan; Danchova, Nina; Kirilova, Rada; Petrov, Vesselin; Yordanova, Stanislava
Journal of Luminescence, Open Access, Volume 183, Pages 108 — 112, 1 March 2017
Abstract

A simple two step procedure for the functionalization of hydrophobic silica aerogel microgranules
with europium ions and/or 1,10 - phenanthroline is demonstrated. The activation procedure is based
on soaking aerogels in a europium nitrate solution, followed by functionalization with 1,10 —
phenanthroline. The functionalized materials display strong red or blue emission at UV-excitation,
coming from the formation of [Eu(phen),](NOs); or Si(IV)— 1,10-phenathroline complexes in the
porous system of the aerogels. The most probable site symmetry of the europium cation is C2v
confirmed by luminescence spectra analysis. Room temperature diffuse reflectance spectra and
excitation/luminescence spectra are used to describe the optical properties of the hybrid composites.
Excitation spectra prove an efficient energy transfer between 1,10 — phenanthroline and the Eu®* ion.

Pe3tome

[emoHCcTpupa ce npocTa AgyeTanHa npoueaypa 3a QYHKUMOHANM3MPaAHE Ha MUKPOrpaHynu oT
aeporen oT xuapodobeH CUMANLMEB AMOKCMA C eBponueBu HoHW u/uamn 1,10-beHaHTPONUH.
Mpoueaypata Ha aKTMBMpPaHe Cce OCHOBaBa Ha HAaKWCBaHE Ha aeporesioBe B Pa3TBOP Ha eBpPOMNUEB
HUTpaT, nociegBaHo OT ¢yHKUMOHanM3npaHe ¢ 1,10 — ¢eHaHTPOAMH. DYHKUMOHANU3UpaHUTE
MaTepuanM MoKasBaT CUAHO YEepPBEHO WM CMHLO M3nbyBaHe npu UV-Bb3bykaaHe, uagawo ot
obpasyBaHeTo Ha [Eu(phen);](NOs)s naum Si(1V)-1,10-peHaTpoIMH KOMNAEKCK B NOpecTaTa cucteMa Ha
aeporesioBeTe. Hali-BeposTHaTa CUMETPUA Ha MACTOTO Ha eBponueBnsa KaTMoH e C2v, NoTBbpAaeHa



ypes aHaAu3 Ha CNeKTpUTe Ha AymuHecueHumA. CnekTpuTe Ha AMY3HO OTPaXKeHWe Mpu CTalHa
TemnepaTypa v CNeKTpuTe Ha Bb3byKaaHe/NyMUHECUEHLMSA Ce M3MOA3BAT 3a ONUCaHME Ha ONTUYHUTE
CBOWCTBA Ha XMBpUAHUTE KOMMNO3UTU. CNekTpuTe Ha Bb3Oy)KAaHe AOKa3BaT edpeKTUBEH NPEHOC HA
eHeprua mexay 1,10 — deHaHTPoNUH U MoHa Eu®.

12. Structural characterization of 1,8-naphthalimides and in vitro microbiological activity of their
Cu(ll) and Zn(Il) complexes

Grabchev, Ivo; Yordanova, Stanislava; Bosch, Paula; Vasileva-Tonkova, Evgenia; Kukeva, Rositsa; Stoyanov,
Stanimir; Stoyanova, Radostina

Journal of Molecular Structure, Volume 1130, Pages 974 — 983, 15 February 2017
Abstract

Two new 1,8-naphthalimide derivatives (NI1 and NI2) have been synthesized and characterized. The
photophysical properties of the new compounds have been investigated in organic solvents of different
polarity. It has been shown that both compounds are solvent depended. Cu(ll) and Zn(Il) complexes of NI2
were obtained and characterized by IR-NMR, fluorescence and EPR spectroscopy. The influence of
different metal cations on the fluorescence intensity has been investigated in acetonitrile solution.
Antimicrobial composite PLA-metal complexes materials have been obtained for the first time.
Microbiological activity of both metal complexes has been investigated in vitro against different Gram-
positive and Gram-negative bacteria and two yeasts. The various antimicrobial activities and the minimum
inhibitory concentrations (MICs) of both complexes have been determined. The microbiological activity
of composite materials PLA-metal complexes in thin polymeric film has also been investigated. The results
suggest that the new metal complexes could find application in designing new antimicrobial preparations
to control the spread of infections.

Pe3tome

CuHTe3MpaHn M oOxapaKTepusmpaHu ca ase HoBu 1,8-HadTanumuaHu npoussogHu (NI1 m NI2).
®oTodM3NYHMTE CBOMCTBA HA HOBUTE CbeAMHEHMUA Ca U3CNeABAHW B OPraHUYHM PA3TBOPUTENN C Pa3/IMYHA
NoNApPHOCT. [JoKa3aHo e, Ye CNeKTpasIHUTE CBOMCTBA M 33 ABeTe CbeAUHEHUA 3aBUCAT OT pa3TBOPUTENA.
MonyueHu ca Cu(ll) n Zn(ll) komnnekcu Ha NI2 1 ca xapaKTepmusnpaHu uypes IR-NMR, dnyopecueHTHa 1 EPR
CNeKTpoCKonuA. BAMAHMETO Ha pas3/IMYHM METaNHU KaTUOHW BbPXY MHTEH3UTETa Ha dayopecLeHums e
M3cnefBaHO B PasTBOP Ha aALETOHUTPWA. 3a MbPBU MbT Ca NOJAYYEHU AHTUMMKPOOHM KOMMO3UTHU
maTepuanm PLA-meTanHun Komnnekcn. MMKpobrmonormyHaTa akTMBHOCT Ha fBaTa MeTa/IHM KOMMAEeKca e
n3cnenBaHa in vitro cpeluy pasiMyHU rpam-noNoKUTENHM U TPAM-OTPULLATENHM BaKTepun 1 ABe APOXKAM.
OnpeaeneHu ca pasNMYHUTE aHTUMUKPOOHU aKTUBHOCTU YU MUHUMANHUTE MHXMOUTOPHM KOHLLEHTPALUN
(MIC) Ha aBaTa KomnneKca. M3cneaBaHa e U MUKPOBMONOrMYHATa aKTUBHOCT Ha KOMMO3UTHU MaTepuanm
PLA-meTanHM KOMMJIEKCM B TbHBK noanmepeH ¢uam. Pesyntatute NOKasBaT, Y€ HOBUTE METa/IHU
KOMMJIEKCU MOTaT A3 HaMepAT NPUIOKEHUE NPU NPOEKTUPAHETO Ha HOBW aHTUMMKPOOHM NpenapaTty 3a
KOHTPOA Ha Pa3npoCTpaHEHUETO Ha MHEKLMMN.

13. 3,4-Diamino naphthalimides and their respective imidazoles — Synthesis, spectroscopic and
theoretical investigation



Dangalov, Miroslav; Yordanova, Stanislava; Stoyanova, Malinka; Cheshmedzhieva, Diana; Petrov, Petar;
Stoyanov, Stanimir

Journal of Molecular Structure, Volume 1125, Pages 705 — 713, 5 December 2016
Abstract

A series of compounds containing 1,8-naphthalimide photoactive core were synthesized and studied with
respect to their optical properties and applications. Combined spectral measurements and quantum
chemical calculations allowed better understanding of the electronic effects in any particular substitution
pattern starting from 3,4-diamino naphthalimides, through their respective imidazoles and quaternary N-
heterocyclic carbene precursors, to corresponding carbene dimer (tetraaminoethylene). The absorption
and fluorescence energies have been calculated with the PCM TDDFT formalism. PBEO and MO06
functionals were found to accurately model the distinctly different photophysical characteristics of the
newly synthesized compounds.

Pestome

Cepus OT cbeAunHeHun, cbabprKawm 1,8-HadbTanMMmnaHo ¢GOTOaKTUBHO AA4PO, OAXa CUHTE3UPAHU W
M3cneABaHU No OTHOLEHME Ha TEXHUTE ONTUYHM CBOMCTBA U NPUNOKEHUA. KOMBUHMPaHUTE CNeKTpanHu
M3MeEPBAHMUA U KBAHTOBO-XMMMUYHUTE U3YMCAEHNA NO3BOAABAT NO-A00pPO pasbupaHe Ha eNeKTPOHHUTE
edeKTN BbB BCEKM KOHKPETEH MOAEN HA 3aMeCTBaHe, 3aN04YBankKu oT 3,4-gMammHoOHadTaNIMMMAaN, npes
CbOTBETHUTE UM UMNAA30/I1 U KBaTEPHEPHU N-XETePOLMKANYHM NPEKYPCOPU Ha KapbeH, A0 CbOTBETHMUA
KapbeHoB auMmep (TeTpaamuHoeTuneH). EHeprunte Ha abcopbuma n dayopecueHUMa ca U3UYUCIEHU C
dopmannama PCM TDDFT. YcTtaHoBeHO e, 4e PBEO 1 M06 pyHKUMOHaNMUTe TOHYHO MOoAennpaT OTYeTAINBO
pasAnyHuTe GoToPU3NUYHU XapPaKTEPUCTUKN HA HOBOCUHTE3MPAHNTE CbeANHEHMA.

14. A novel benzofurazan-cyclam conjugate and its Cu(ll) complex: Synthesis, characterization and in
vitro cytotoxicity and antimicrobial activity,

Grabchev, Ivo; Yordanova, Stanislava; Vasileva-Tonkova, Evgenia; Cangiotti, Michela; Fattori, Alberto;
Alexandrova, Radostina; Stoyanov, Stanimir; Ottaviani, Maria Francesca

Dyes and Pigments, Volume 129, Pages 71 — 79, 1 June 2016
Abstract

A novel benzofurazan-cyclam conjugate and its Cu(ll) complex have been synthesized and characterized.
The photophysical properties have been investigated in organic solvents with different polarity. It has
been found that the new compound is solvatochromic in nature. The biological activity of the resulting
compounds was investigated to evaluate the effectiveness of these molecules as potential antimicrobial
agents. The copper free ligand showed antibacterial and antifungal activity which increased after the
formation of a copper complex. In contrast the cytotoxlicity against human Hela cervical carcinoma and
human MDA-MB-231 breast cancer cells is more pronounced at the free ligand. The results suggest that
the new compounds are promising for application in biomedicine in the design of new effective
preparations.

Pe3tome



CuHTe3npaH W XapakTepusmpaH e HoB H6eH3odypasaH-uuKaam KoHtoraT u Heroeusa Cu(ll) Komnnekc.
doToPU3NYHUTE CBOWCTBA Ca WM3CNeABaHM B OPraHUYHW PaA3TBOPUTENM C pPasanYHaA MNONAPHOCT.
YCTaHOBEHO €, Ye HOBOTO CbeAMHEHME € COMBAaTOXPOMHO MO Npupoaa. buonornyHata akKTUMBHOCT Ha
Nosly4eHUTE CbeaMHEHUA € Uu3cnegBaHa, 3a Aa Ce oueHM ePeKTMBHOCTTA Ha Te3n MONEKY/IN KaTo
NOTEHUMANHN aHTUMMUKPOOHWM areHTU. JlraHabT 6e3 megHW MOHWM NOKasBa aHTMbOaKTepuanHa w
NPOTUBOrbOMYHA aKTUBHOCT, KOATO ce yBesMyaBa cneq obpasyBaHeTo Ha medeH Komnaekc. ObpaTtHo,
LMTOTOKCUYHOCTTA CpeLLy YoBelwKM Hela uepBukaneH KapumHom 1 yoeew Kk MDA-MB-231 pakoBu KNeTKK
Ha rbpaaTa e no-m3paseHa npu cBoboaHUA nuraHa. PesyntatnuTe nokaseaT, Ye HOBUTE CbeAMHEHUA ca
obellaBaliy 3a NPUIOKEHME B BUOMeaMLMHATA NP NPOEKTUPAHETO Ha HOBM ePEKTMBHM NpenapaTu.

15. In vitro free-radical scavenging activity of Aegopodium podagraria L. and Orlaya grandiflora (L.)
Hoffm. (Apiaceae)

Valyova, Miglena; Tashev, Alexander; Stoyanov, Stanimir; Yordanova, Stanislava; Ganeva, Yordanka
Journal of Chemical Technology and Metallurgy, Volume 51, Issue 3, Pages 271 — 274, 2016
Abstract

The radical scavenging activity of extracts from Aegopodium podagraria L. and Orlaya grandiflora (L.)
Hoffm. aerial parts was determined for the first time using 1,1-diphenyl-2-picrylhydrazyl free radical
(DPPH) and 2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) in vitro assays. The IC50 values
obtained measured the corresponding antioxidant potential. The ethanol extract of A. podagraria L.
exhibited the highest antioxidant potential in both assays, DPPH (IC50 = 66.135+1.6 pg ml?) and ABTS
(1C50 = 73.948.7 ug mll). Chloroform and ethyl acetate extracts of the plants investigated possessed a
very weak radical scavenging activity. The findings of the present study suggest that ethanol extracts of A.
podagraria L. and O. grandiflora (L.) Hoffm. can be used as a natural antioxidant source preventing free
radicals provocated diseases.

Pe3tome

PagMKanHaTa akTUBHOCT Ha eKcTpakTu oT Aegopodium podagraria L. u Orlaya grandiflora (L.) Hoffm.
HaZA3eMHW YacTK ce onpeaens 3a MbPBU NbT C NOMoLLTa Ha 1,1-andeHnn-2-nnkpuaxmapasun ceoboaeH
pagukan (DPPH) u 2,2'-a3nHo-6uc (3-eTunbeH30TMa30nnH-6-cyndoHoBa KucenmnHa) (ABTS) upes in vitro
aHanusu. NonyyeHunte IC50 CTOMHOCTN M3MEPBAT CbOTBETHMA aHTUOKCUAAHTEH NoTeHuMan. ETaHonoBuAT
€eKCTpakT oT A. podagraria L. noKa3Ba Hall-BMCOK aHTMOKCUAAHTEH NOTEHLUManN U B ABaTa aHanmsa, DPPH
(1C50 = 66,135+1,6 pug ml™t) u ABTS (IC50 = 73,9+8,7 ug ml?). EKkcTpaktTe OT X10podopm U eTun aueTar
Ha W3C/NeABaHUTE PaCTEHMA MpPUTEXKABAT MHOrO cnaba aKTMBHOCT 3a OTCTPAHSBaHE Ha paguKau.
Pe3syntatute oT HAaCTOAWOTO M3C/eABaHe NpeanoaaraT, Ye eTaHONOBUTE eKCTPaKTh oT A. podagraria L. 1
O. grandiflora (L.) Hoffm. mo)ke pga ce u3non3Ba KaTo WM3TOYHMK HaA eCTeCTBEH aHTUMOKCUAAHT,
npeaoTBpaTaBall 3a601aBaHNSA, MPOBOKMPAHU OT CBOBOAHUTE paanKanu.

16. Spectral characterization and in vitro microbiological activity of new bis-1,8-naphthalimides and
their Cu(ll) complexes

Ottaviani, Maria Francesca; Yordanova, Stanislava; Cangiotti, Michela; Vasileva-Tonkova, Evgenia;
Coppola, Concetta; Stoyanov, Stanimir; Grabcheyv, Ivo

Journal of Molecular Structure, Volume 1110, Pages 72 — 82, 15 April 2016



Abstract

Two novel bis-1,8-naphthalimide derivatives with different substituents at C-4 position, termed L1 and L2,
were synthesized and their photophysical properties in organic solvents with different polarity were
investigated. Their Cu(ll) complexes were also synthesized to be used as antimicrobial agents. The
structural properties of [Cu(L1) (NOs),] and [Cu(L2) (NOs),] complexes were studied by nuclear magnetic
resonance (NMR) and Fourier transform - infrared (FT-IR) spectroscopies. Cu(ll) - ligands complexation at
different Cu(ll)/ligand molar ratios was studied by means of UV-Vis, fluorescence and electron
paramagnetic resonance (EPR) spectroscopies. The results indicate the formation of Cu-N4 and Cu-N202
coordinations with different structure and stability conditions for the L1 and L2 derivatives. A different
solvent at different polarity also affects the structural properties and the range of stability. L1 provided
more stable Cu-N4 complexes than L2. [Cu(L1) (NOs),] also showed stronger antibacterial and antifungal
abilities than those of [Cu(L2) (NOs),]. These results indicate that [Cu(L1) (NOs),] works as antimicrobial
agent to be used in biomedical and agrochemical applications.

Pe3tome

bsaxa cMHTe3MpaHu age HOBWM MPOM3BOAHM Ha Buc-1,8-HadTanMmua C pasnnMyHKM 3amectutenn Ha C-4
nosuuma, HapeyeHn L1 m L2, n 6saxa mscnegBaHun TexHute GOTOPUIMYHM CBOMCTBA B OPraHUYHMU
pPa3TBOPUTENM C Pa3INYHA nonspHocT. TexHuTe Cu(ll) KOMNAEKCKU CbLWO ca CUHTE3MPAHM, 3a A3 ObaaT
M3NON3BaHU KaTO aHTUMMKPOBHU areHTU. CTPYKTypHUTe cBoicTBa Ha KomnaekcuTe [Cu(L1)(NOs),] u
[Cu(L2)(NOs)2] ca uscneapaHu upes agpeHo-marHuTeH pesoHaHc (NMR) un TpaHcdopmauma Ha Pypue -
nHopayepseHa (FT-IR) cnektpockonua. KomnnekcoobpasysaHeto Ha Cu(ll) - aMraHaM npu pasauyHu
MolapHU cboTHoweHua Cu(ll)/nvraHg e wscnepsaHo ¢ nomowra Ha UV-Vis, dnyopecueHTHa U
€N1eKTPOHEH NapamarHuTeH pesoHaHc (EPR) cnektpocKkonusa. Pesyntatute nokaseat obpasysaHeTo Ha Cu-
N4 n Cu-N,0; KoopaMHaUMK € pas3iMyHa CTPYKTypa U yC/10BMA Ha cTabuaHocT 3a L1 u L2 npoussoaHuTe.
PasnivyeH pasTBoOpUTEN C pasanyHa NOASPHOCT CbLLO B/MAE BbPXY CTPYKTYPHUTE CBOWCTBA M AMana3oHa
Ha ctabunHocT. L1 ocurypasa no-ctabunHmn Cu-N4 komnnekcu oT L2. [Cu(L1)(NOs);] cblio nokassa no-
CUJHKN aHTMBaKTepManHM U NPOTUBOIbOUYHM cnocobHocTK oT Te3n Ha [Cu(L2)(NOs):]. Tesn pesyntatu
nokassar, Ye [Cu(L1)(NOs),] aeincTBa KaTo aHTUMUKPOBEH areHT, KOMTO ce M3NoA3Ba B BUOMEANLUHCKA U
arpOXMMUYHU NPUIOKEHNSA.

17. Poly(propylenamine) dendrimers modified with 4-amino-1,8-naphthalimide: Synthesis,
characterization and in vitro microbiological tests of their Cu(ll) and Zn(ll) complexes

Grabchev, Ivo; Yordanova, Stanislava; Vasileva-Tonkova, Evgenia; Bosch, Paula; Stoyanov, Stanimir
Inorganica Chimica Acta, Volume 438, Pages 179 — 188, 1 November 2015
Abstract

The paper describes the modification of the periphery of first and third generation poly(propylenamine)
dendrimers with 4-amino-1,8-naphthalimide units as well as the formation of their Cu(ll) and Zn(Il)
complexes. The new dendrimers and metal complexes have been characterized by electronic (UV-Vis and
fluorescence), FTIR and NMR and MALDI-TOF analytical methods. The results have shown that the Cu(ll)
and Zn(ll) ions form complexes with the dendrimer ligands. Photophysical experiments have been
performed in organic solvents of different polarity. The metal complexes formed between the dendrimers
and Cu(ll) and Zn(ll) ions have been studied with regards to potential microbiological activity. In vitro



antimicrobial screening of the newly synthesized metallodendrimers revealed promising antimicrobial
activity, and the minimum inhibitory concentrations (MICs) of the complexes were determined. The
results suggest that the new metal complexes could find application in designing new antimicrobial
preparations to control the spread of infections.

Pe3tome

CratMAatTa onucBa MoauduKaumata no nepudepusTa Ha MbPBO WM TPEeTO  MNOKOJIEHME
nonn(nponuaeHaMmMHoBM) aeHgpumepu ¢ 4-ammHo-1,8-HapTanMMnagHU eauHULN, KakTo U obpasyBaHETo
Ha TexHuTe Cu(ll) n Zn(ll) komnneKkcu. HoBuTe AeHAPUMEPU U METAZTHN KOMIMIEKCU Ca XapaKTepu3npaHm
¢ enekTpoHHu (UV-Vis u dnyopecueHums), FTIR 1 NMR n MALDI-TOF aHanuTnu4Hu metoam. Pesyntaturte
nokassar, ye Cu(ll) n Zn(ll) noHUTe obpasyBaT KOMNAEKCU C AeHAPUMEpPHUTE nuraHau. NpoeeaeHn ca
$OTODU3MYHN  eKCNEPUMEHTU B OPraHWYHW PasTBOPUTENM C pPas/MdHA MNoAApPHOCT. MeTanHute
Komnnekcu, obpasysaHn mexay aeHgpumepute n Cu(ll) n Zn(ll) MoHuM ca n3cnenBaHM NO OTHOLLEHUE Ha
noTeHLUManHaTa MUKPOBMOIOrMYHA aKTUBHOCT. In vitro aHTUMUKPOBEH CKPUHUHT Ha HOBOCUHTE3MpPaHUTE
MeTanogeHapuMepun paskpu obellaBallla aHTUMUKPOBHA aKTUBHOCT 1 Baxa onpeaeneHn MUHUMaNHUTE
UHXMBUTOPHM KoHueHTpaumumn (MIC) Ha Komnnekcute. Pe3ynTaTuTe MNOKas3BaT, Y€ HOBUTE METa/HU
KOMMJIEKCU MOTaT A3 HamMepAT NPUIoXKEHWE NPU NPOEKTUPaAHETO Ha HOBU aHTUMUKPOBHM NpenapaTtu 3a
KOHTPO/ Ha Pa3npoCTpaHEeHUETO Ha MHEKLMMN.

18. Synthesis, characterization and in vitro antimicrobial activity of a new blue fluorescent Cu(ll) metal
complex of bis-1,8-naphthalimide

Yordanova, Stanislava; Temiz, Havva Timay; Boyaci, Ismail Hakki; Stoyanov, Stanimir; Vasileva-Tonkova,
Evgenia; Asiri, Abdullah; Grabchev, Ivo

Journal of Molecular Structure, Volume 1101, Pages 50 — 56, 5 December 2015 Article number 21744
Abstract

A new blue fluorescent copper complex of bis-(4-N,N-dimetylaminoethoxy-N-ethyl-1,8- naphthalimidyl)
amine has been synthesized and characterized by FT-IR, Raman and Surface enhanced Raman
spectroscopy (SERS). Absorption and fluorescence spectral characteristics have been also used for the
characterization of the copper complex. The antibacterial and antifungal activities of the new complex
have been investigated and the minimum inhibitory concentrations have been determined. The metal
complex has a good antibacterial and antifungal potential suggesting its prospective application in
biomedicine for designing new effective antimicrobial preparations.

Pestome

HoB cuH dnyopecueHTeH megeH Komnaekc ot  6uc-(4-N,N-gumetunammHoetokcun-N-etun-1,8-
HadTaAMMMANA) AMUH € CUHTE3UPAH M XapakTepusupaH ypes FT-IR, Raman M NOBBPXHOCTHO yCUIEeHa
Raman cnektpockonus (SERS). CneKkTpasHUTe XapaKTepUCTUKKN Ha abcopbuma 1 payopecueHUmns CblLo ca
M3M0/I3BaHN 3a XapaKTepusupaHe Ha MegHuA Komnaekc. M3cnegBaHW ca aHTUOaKTepuanHUTe U
NPOTUBOrbOMYHUTE AEUCTBUA Ha HOBMA KOMMAEKC M ca onpeaeseHn MUHUMAIHUTE UHXMOUTOPHM
KOHLUEHTpaumn. MeTanHUAT KoMNAeKe uMa Ao6bp aHTMOAKTepuaneH U NPOTUBOrbOUYEH MOTeHuMan,
KOETO npeAnosiara HerosotTo obellaBalo NPUIOKeEHME B BMOMEeAMLMHATA 32 NPOEKTUPAHE HA HOBU
epeKTUBHM aHTUMUKPOOHM NpenapaTu.



19. Solvatochromism of homodimeric styryl pyridinium salts
Yordanova, Stanislava; Petkov, lvan; Stoyanov, Stanimir
Journal of Chemical Technology and Metallurgy, Volume 49, Issue 6, Pages 601 — 609, 2014
Abstract

The solvatochromic properties of homodimeric styryl pyridinium salts are analyzed on the ground of
Lippert-Mataga correlation, solvent scales of molar electronic transition energies ET(30) values,
multilinear regression with the Kamlet-Taft solvent scales and continuum McRae-Bayliss model. The protic
and aprotic solvents refer to two isolated domains in the Lippert-Mataga and Reichardt plots, whereas
fitting to Kamlet-Taft scales gives a linear regression valid for both types of solvents studied. Poor linearity
is observed in case of McRae equation application. An intermolecular hydrogen bonding mechanism is
advanced to explain the results obtained.

Pestome

ConBaTOXPOMHUTE CBOMCTBA HA XOMOAMMEPHUTE CTUPUA NUPUANHNEBU CONMN Ca aHANN3MPaHK Ha basaTa
Ha KopenauuaTa Ha Jliunept-MaTara, CTOMHOCTUTE Ha MOJIapHUTE eHeprumn Ha enekTpoHeH npexog ET(30)
Ha pasTBOpUTENs, MYATWIMHENHATa perpecus C CKaauTe Ha pastBopuTens Ha Kamnet-TadT u
KOHTUHYYMHUA moaen Ha Makpeii-beinnnc. NMpoTOHHUTE M anPOTOHHUTE PA3TBOPUTENIN CE OTHACAT A0 ABe
n3onupaHu obnactu B rpadukmTe Ha Lippert-Mataga n Reichardt, JokaTo HanacBaHETO KbM CKa/nUTe Ha
Kamlet-Taft paBa nvMHeilHa perpecus, BaaMaHa WM 3a ABaTa TUna mscaegBaHW pasTBoputenun. Jlowa
JNIMHEMHOCT ce HabntoaaBa B C/lyyald Ha NpuaaraHe Ha ypaBHeHWeTo Ha McRae. Pa3BuBa ce mexaHM3bm 33
MeXAYMONEKYHO BOAOPOAHO CBbP3BaHeE, 3a @ Ce 06ACHAT NONyYeHUTE pesyaTaTu.

20. Synthesis of new blue fluorescent polymerizable 1,8-naphthalimides and their copolymers with
styrene as sensors for Fe(lll) cations

Grabchev, Ivo; Yordanova, Stanislava; Stoyanov, Stanimir; Petkov, Ivan
Journal of Chemistry, Open Access, Volume 2014, 2014 Article number 793721
Abstract

The synthesis, characterization, and functional properties of two new polymerizable 1,8-naphthalimides
(MDs) have been described. Their copolymers with styrene designed to act as a fluorescence PET
chemosensor have been investigated. The study also reports the influence of different metal cations (Ag”,
Mg?*, Cu®*, Sr**, Co?*, Pb?*, and Fe3*) on the fluorescence intensity of both low and high molecular weight
fluorophores.

Pe3tome

ONMCaHK ca CUHTE3BT, XapaKTepUsnpaHeTo U GYHKLMOHANHWUTE CBOMCTBA Ha A1Ba HOBM NOIMMEPM3MPaLLM
ce 1,8-HadpTanmmuam (MDs). TexHUTe CbNONMMEPU CbC CTUPEH, NpeAHa3HadYeHu Aa AeincTBaT KaTo
dnyopecueHTeH PET xemoceH3op, ca 6unu nscneasann. MpoyuBaHeTo CblO TaKa OTYMTA BAUAHMETO Ha
PasAMuYHM MeTanHu KaTuoHu (Ag*, Mg?, Cu?, Sr?*, Co%, Pb* un Fe®) Bbpxy WHTeH3uUTeTa Ha
dnyopecueHumna Ha GpayopodopuTe C HUCKO U BUCOKO MOJIEKY/THO TErJ10.

21. Detection of Metal lons and Protons with a New Blue Fluorescent Bis(1,8-Naphthalimide)
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Abstract

The synthesis of a new blue fluorescent bis(1,8-naphthalimide) has been described and its basic
photophysical characteristics have been investigated in organic solvents of different polarity. The
detection of protons and different metal cations (Ag*, Cu®*, Co?, Ni?*, Fe** and Zn?*) with the new
compound has been investigated by the use fluorescence spectroscopy.

Pe3tome

OnucaH e CUHTE3bT Ha HOB CUH dayopecueHTeH 6umc(1,8-HadTanumma) n ca uscneaBaHU OCHOBHUTE My
$GOTODM3INUYHN XapaKTEPUCTUKM B OpPraHMYHKU PasTBOPUTENM C passiMyHa nonspHocT. OTKPUBaAHETO Ha
NPOTOHM M Pa3ANYHM MeTanHM KatmoHu (Ag*, Cu?*, Co?*, Ni¥*, Fe** n Zn?*) c HoBOTO cbeamHeHue e
M3cneaBaHo Ypes M3non3BaHe Ha GpayopecLeHTHA CNEKTPOCKONUS.



