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Abstract: Tautomerism of cyclic B-diketones has been of scientific interest for decades due to
the practical applications it can render, from sensors to photostable materials. In this work
the tautomerism of 2-(2-pyridyl)-phenalene-1,3- dione (PPD) was studied in solid state, in
solution, and in gas phase through a combination of experimental and theoretical
methods. Single-crystal X-ray diffraction analysis of PPD revealed its existence in diketo
form in the solid state with protonated pyridyl nitrogen that is stabilized by the
intramolecular hydrogen bond of N-H---O type. A very large Stokes shift was observed in
the emission spectra in DMSO (ca. 177 nm) and in ethanol (ca. 160 nm), indicating on
possible excited-state intramolecular proton transfer (ESIPT) process. DFT calculations in
ground state (gas phase and water medium) and in the excited singlet state (B3LYP-
6311++G(d,p)) agree very well with the experimental data and suggest reverse order of
the possible OH and NH tautomers in the ground and the excited singlet state, namely the
diketo NH tautomer is the most stable one in the ground state whereas in the excited
singlet state the enol OH form is more stable. The photostability of PPD was estimated by
irradiation experiments that were performed in comparison with 2-acetylindan-1,3-dione
(2AID), which is a compound with proven high photostability in ethanol and fast ESIPT. The
data showed that unlike 2AID, the 2-(2-pyridyl)- phenalene-1,3-dione exhibits lower
photostability in ethanol. These results could suggest that either the ESIPT process is not
the only transformation that takes place in the excited state of PPD, or it is not as fast as
the one of 2AID.
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Pe3stome: TaBTOMepMATa Ha LUKANYHUTE B-AMKETOHU € OT HayyeH MHTepec OT AeceTuneTus
Nopaan MPaKTUYECKUTE MPUNOXKEHUA, KOUTO MOXKe Ja NpefocTaBu, OT CEH30pu [0
doTocTabunHn matepmanu. B Tasn pabota TaBTomepuaTa Ha 2-(2-nupuann)-beHanen-1,3-
avoH (PPD) e u3cneaBaHa B TBbPAO CbCTOSHWE, B Pa3TBOP M B rasoBa ¢asa upes
KOMOUWHAUMA OT eKCnepuMeHTaNHM U TeOpPeTUYHU meToau. PeHTreHoBO-aAndbpaKLMOHEH
aHanu3 Ha MoHoKpucTan oT PPD pa3kpumBa CbLLECTBYBAHETO MY B ANKETO pOpMa B TBHPLO
CbCTOAHME C MNPOTOHMPAH NUPMAMNOB  a30T, KOMTO e CcTabunamsmpaH oT
BbTPELIHOMO/IEKY/IHATa BOAOPOAHA Bpb3Ka oT Tun N-H---O. Habntogasa ce MHOro ronamo
CTOKCOBO OTMeCTBaHe B eMUCMOHHUTE cnekTpy B DMSO (okono 177 nm) n B eTaHon (OKono
160 nm), KOeTo NOKa3Ba Bb3MOKEH NPOLEC Ha BbTPELWHOMO/IEKYNEH NPOTOHEH TpaHcdep
BbB Bb3byaeHo cbectosiHue (ESIPT). DFT nsuncneHusTa B OCHOBHO CbCTOsiHME (ra3oBa dasa
M BOoAHa cpeda) M BbB Bb3OYAEHO CUHMMETHO cbcToAHMe (B3LYP-6311++G(d,p)) ce
cbrnacysaT MHoOro gobpe c eKcnepuMeHTanHUTEe JAaHHU U NpeanosaraT o6bpHaAT pes, Ha
Bb3MOKHUTE OH n NH TaBTOMEpn B OCHOBHOTO U Bb3OYAEHOTO CUHINIETHO CbCTOAHME, a
MMeHHO anketo NH TaBTOMEpPb®T € HaM-CTabUAHUAT B OCHOBHO CbCTOSIHME, AOKAaTO BbB
Bb3OYAEHOTO CUMHINETHO CbCToAHMe eHonHata OH ¢opma e no-ctabunHa.
doTtocTtabunHoctTa Ha PPD belle oueHeHa Ypes eKcnepumeHTU ¢ obbyBaHe, KOMTO bAXa
M3BbPLUEHN B CpaBHeHMe c 2-auetmnuHaan-1,3-anmoH (2AID), KOMTO e cbeguHeHue c
[OKa3aHa BMCOKa ¢doTocTtabunHocT B eTaHon M 6bp3 ESIPT. JaHHWMTe NoKasBeaT, ye 3a
pasnnMka ot 2AID, 2-(2-nupuann)-beHaneH-1,3-4MOHBT  NposiBABAa  NO-HWUCKA
¢doTocTabunHocT B eTaHo. Teaun pesyntatm bMxa Moran aa npeanonarar, 4e Uam NpoLecsT
ESIPT He e eguHcTBeHaTa TpaHchOpmauMA, KOATO cCe U3BbPLUBA BbB Bb3OYAEHOTO
CbCTOAHME Ha PPD, nnn He e TonKoBa 6bp3, KOAKOTO TO3m npu 2AID.

st2.Anife Ahmedova®*, Rositsa Mihaylova, Silviya Stoykova, Veronika Mihaylova, Nikola
Burdzhiev, Viktoria Elincheva, Georgi Momekov, Denitsa Momekova, Pyrenebutyrate
Pt(IV) complexes with nanomolar anticancer activity, Pharmaceutics, 15 (2023) 2310, 17
pages. (IF2023 = 4.9); https://doi.org/10.3390/pharmaceutics15092310 (Q1) OPEN
ACCESS

Abstract: Research on platinum-based anticancer drugs continuously strives to develop new
nonclassical platinum complexes. Pt(IV) prodrugs are the most promising, and their
activation-byreduction mechanism of action is being explored as a prospect for higher
selectivity and efficiency. Herein, we present the anticancer potency and chemical
reactivity of Pt(IV) complexes formed by linking pyrene butyric acid with cisplatin. The
results from cytotoxicity screening on 10 types of cancer cell lines and non-malignant cells
(HEK-293) indicated ICso values as low as 50-70 nM for the monosubstituted Pt(IV)
complex against leukemia cell lines (HL-60 and SKW3) and a cisplatinresistant derivative
(HL-60/CDDP). Interestingly, the bis-substituted complex is virtually non-toxic to both
healthy and cancerous cells of adherent types. Nevertheless, it shows high cytotoxicity
against multidrug-resistant derivatives HL-60/CDDP and HL-60/Dox. The reactivity of the
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complexes with biological reductants was monitored by the NMR method. Furthermore,
the platinum uptake by the treated cells was examined on two types of cellular cultures:
adherent and suspension growing, and proteome profiling was conducted to track
expression changes of key apoptosis-related proteins in HL-60 cells. The general
conclusion points to a possible cytoskeletal entrapment of the bulkier bis-pyrene complex
that could be limiting its cytotoxicity to adherent cells, both cancerous and healthy ones.

Pesiome: N3cnegBaHmATa Ha NPOTUMBOPAKOBM NEKAapCTBA HA OCHOBaATa Ha NAaTUHA
HenpPeKbCHATO ce CTPEeMAT Aa Pa3paboTAT HOBWM HEKNACUYECKM MIATUHOBU KOMMJIEKCM.
Mpeanekapcteata Ha Pt(IV) ca Hal-obelaBalmMTe U TEXHUAT MEXaHM3bM Ha AencTBue
AKTMBUPAHE Ypes peayKLma ce n3cnensa KaTo NepcrneKkTnBea 3a No0-BUCOKA CENEKTUBHOCT U
edeKkTmBHOCT. TyK npeacTtaBame NPOTUBOPAKOBATA aKTUBHOCT M XMMMYECKATa CTabMAHOCT
Ha Pt(IV) komnneKkcn, obpasyBaHM 4pe3 CBbp3BaHE Ha NUPEH-OYyTaHOBA KUCe/IMHA C
uMcNNaTUH. PesyntatuTe OT CKPMHUHIA 33 LLUTOTOKCMYHOCT Ha 10 BMAA PaKOBU KAETbYHMU
JIMHUN U He3/1oKauyecTBeHU KneTkn (HEK-293) nokassaT cToMHOCTU Ha |Csp OT nopsAabKa Ha
50—-70 nM 3a moHo3amecTeHMA Pt(IV) kKomnaeKc cpeLly NeBKEMUYHUN KNETbYHU NNHUM (HL-
60 1 SKW3) 1 pe3ncTeHTHO Ha uucnaaTuH npoussoaHo (HL-60/CDDP). MHTepecHOTO €, ye
OM3aMECTEHMAT KOMNMEKC € MPaKTUYECKN HETOKCUYEH KAaKTO KbM 34paBu, Taka U KbM
PaKOBM KNETKM OT afiXepeHTeH TuM. Bbnpeku ToBa, TOM NOKa3Ba BUCOKA LUTOTOKCUYHOCT
cpelwy MyNTUPE3UCTeHTHM npoussogHu HL-60/CDDP wu HL-60/Dox. PeakTtuso-
CNocobHOCTTa Ha Komnaekcute c BUonornyHM peaykTopu belwe npocneneHa ¢ metToga Ha
AMP. OcBeH TOBa, NOMNbLLAHETO Ha NAAaTUHA OT TPETUPAHUTE KNeTKM belle n3cnenBaHo
BbPXY ABa TUNA KNETbYHWU KYATYPWU: agXepPeHTHU U CYCNEH3WMOHHM, M belwe npoBeaeH
NPoOTEeOMeH aHanus, 3a Aa ce NpocnefAaT NPOMEeHWUTe B eKCnpecuATa Ha KAK4YOoBMU
NPOTEMHU, CBbP3aHM C anontos3a, B HL-60 knetkM. OBWOTO 3aKAOYEHME COYM KbM
Bb3MOMKHO LMTOCKENETHO Yy/naBAHE Ha MNo-06emucTMa BUC-MMPEHOB KOMMEKC, KOETo
MOe [a OrpaHuYM HerosaTa LMTOTOKCMYHOCT KbM aAXEPEHTHU KNETKM, KAaKTO PaKoBMW,
TaKa 1 34pasu.

st3.Yordan Stremski*, Maria Bachvarova, Stela Statkova-Abeghe, Plamen Angelov, Iliyan
Ivanov, Anife Ahmedova, Anna Dotega, Synthesis and crystal structure of ferrocenyl
benzothiazole derivatives, J. Organometallic chemistry, 1001 (2023) 122871, 6 pages.
(IF2023 = 2.1);https://doi.org/10.1016/j.jorganchem.2023.122871 (Q3) OPEN ACCESS

Abstract: Novel ferrocenyl-containing benzothiazole derivatives were synthesised in
moderate yields (49-66%) by one-pot a-amidoalkylation of ferrocene. The reaction
conditions were critically evaluated and the crystal structure of one of the amidoalkylated
ferrocenes was resolved. Oxidation of the obtained compounds led to known fully
aromatic 2-ferrocenylbenzothiazole in 81% vyield, which represents a convenient
alternative to earlier methods utilizing cyclocondensation reactions.



Pestome: Hosu depoueHun-cbabprKalim 6eH30TMa3010BM NPOU3BOAHM Ca CUHTE3UPAHMU C
ymepeHu pobusu (49-66%) upes o-ammgoankunmpaHe Ha ¢epoueH B eAuH Cba.
PeakunoHHUTE ycnoBUA B6AXa KPUTUYHO OLEHEHM M KpUCTasHaTa CTPYKTypa Ha eguH oT
amugoankunnpaHute odepoueHn 6ele paspeweHa. OKUCNABAHETO Ha MOAYyYEHUTE
CbeANHeHMA aoBeae 0 M3BECTHMA Hanb/HO apomaTeH 2-pepoueHnnbeH3oTnason c 81%
[06u1B, KoeTo nNpeacTaBnsaBa yaobHa anTepHaTUBA Ha MNO-PaHHUTE METOAM, U3MO0A3BALLM
peakuumM Ha UMKNOKOHAEH3aUmA.

st4.Yulian Zagranyarski, Diana Valentinova Cheshmedzhieva, Monika Mutovska, Anife
Ahmedova, Stanimir Stoyanov*, Dioxepine-Peri-Annulated PMIs—Synthesis and Spectral
and Sensing Properties, Sensors, 23 (2023) 2902, 15 pages. (IF2023 = 3.4); (Ql)
https://doi.org/10.3390/s23062902 OPEN ACCESS

Abstract: New perylene monoimide (PMI) derivatives bearing a seven-membered heterocycle
and 1,8-diaminosarcophagine (DiAmSar) or N,N-dimethylaminoethyl chelator fragments
were synthesized, and their spectroscopic properties in the absence and presence of metal
cations were determined to evaluate their potential applications as PET optical sensors for
such analytes. DFT and TDDFT calculations were employed to rationalize the observed
effects.

Pestome: CuHTE3MpPAHM Ca HOBWU MNPOU3BOAHM Ha nepuneH moHoumug (PMI), Hocewm
cegemuyneHeH xeTepoumkbn U 1,8-gMamuHocapkodarnH  (DiAmSar) wam  N,N-
ONMETUNAMUHOETUN XENaTOPHU GpParMeHTU U TEXHUTE CMEKTPOCKOMUYHW CBOMCTBA B
OTCbCTBMETO M MPUCHCTBMETO HAa MeTasIHM KaTMOHW ca onpenesieHn 3a Aa Ce OUeHAT
TeXHUTe NoTeHUMaNHN NpUNoxKeHna Kato PET onTUYHKM ceH30pu 3a TaKnBa aHanutn. DFT u
TDDFT nsuncnenuna 6sxa U3non3BaHU 3a pauMoHannsmMpaHe Ha HabaogaBaHuTe epeKTu.

st5.Petja Marinova, Stoyanka Nikolova, Anna Dotega, Anife Ahmedova*, N-(2-Benzoyl-4,5-
dimethoxyphenethyl)-2-phenylacetamide, Molbank, 2022, 2022 (2) M1376, 6 pages.
(IF2022 = 0.6); https://doi.org/10.3390/M1376 (Q4) OPEN ACCESS

Abstract: The crystal structure of N-(2-benzoyl-4,5-dimethoxyphenethyl)-2-phenylacetamide
indicates that the compound crystallizes in the monoclinic C2/c space group with eight
molecules in the unit cell. The heteroatoms from the amide group form a chain of
intermolecular N-H ... O hydrogen bonds propagating along the b axis. The carbonyl group
from the benzoyl substituent participates in short contacts with two H-atoms from the
ethyl or phenyl groups.

Pesiome: KpuctanHarta CTPYKTYpa Ha N-(2-6eH30un-4,5-AnmeToKCUdEHETUN)-2-
deHnnauetTamma nokasBa, 4Ye CbeAUHEHWETO KpucTanmM3mMpa B MOHOKAMHHaTa C2/c
NPOCTPAHCTBEHA rpyrna C OCEM MOJIEKYAM B eAMHWYHATA KNeTKa. XeTepoaTomuTte OT

4



amuAHaTa rpyna obpasyBaT Bepura oT MeXAYMONEKY/HM BOAOPOAHM BPb3KKM OT N-H ... O
TMM, Pa3nNpOoCTPaHsaBaLLM ce no ocTa b. KapboHunHaTa rpyna oT 6eH30UAHMA 3aMecTUTen
y4yacTBa B 6/1M3KM KOHTaKTUK ¢ ABa H-aTtoma oT eTuiioBaTta uau ¢eHmnoBara rpyna.

st6.Yordan Stremski, Anife Ahmedova*, Anna Dofega, Stela Statkova-Abeghe*, Desislava
Kirkova, Study of the oxidation step in the preparation of benzocamalexin —
crystallographic evidence, Mendeleev Communications, 31 (2021) 824-826. (IF2021 =
1.837); https://doi.org/10.1016/j.mencom.2021.11.018 (Q3)

Abstract: The study of oxidation step in the preparation of benzocamalexin by the a-
amidoalkylation—oxidation sequence revealed the formation of perchloro-1,2-phenylene
dibenzoate as the product of transformation of tetrachloro- 1,2-benzoquinone applied as
the oxidant. The structures of benzocamalexin and perchloro-1,2-phenylene dibenzoate
were confirmed by X-ray diffraction analysis. The extraction step in the final isolation of
benzocamalexin is supposed to be crucial for the complete transformation of mono- and
di- acylated perchloropyrocatechol.

Pe3slome: M3cnenBaHeTo Ha eTana Ha OKMC/AEHUE MpPU MoayYyaBaHETo Ha BeH30KaManeKCcUH
ypes NocneaoBaTeNHOCTTa Ha O-aMUA0ANKUIMPaHe-OKUCIEHME pa3KpuBa 06pasyBaHeTo
Ha nepxiopo-1,2-peHnneH aMbeH30aT KaTo NPOAYKT Ha TpaHcHOpMaLMA Ha TETPAXNopo-
1,2-6€H30XMHOH, M3MON3BaH KaTo okucauTen. CTPYKTypuTe Ha 6eH30KamanekcuH U
nepxnopo-1,2-peHnneH aAnbeH3oaT ca NOTBLPAEHU 4Ype3 PEeHTreHoBO-AUDPAKLNOHEH
aHanus. MNpeanonara ce, Ye eTanbT Ha EKCTPaKUMA NPU OKOHYATENHOTO M30/MpaHe Ha
H6eH30KaMaNleKCMH e OT pellaBalllo 3HaYeHWe 3a Mb/aHaTa TpaHcpopmaums Ha MOHO- M
AVAUMANPAHNA NEePXN0PONMPOKATEXOA.

st7.Anife Ahmedova*, Gordana Pavlovi¢, Marin Marinov, Petja Marinova, Georgi Momekov,
Katarzyna Paradowska, Stanislava Yordanova, Stanimir Stoyanov, Nikolay Vassilev, Neyko
Stoyanov, Synthesis and anticancer activity of Pt(ll) complexes of spiro-5-substituted 2,4-
dithiohydantoins, Inorganica Chimica Acta, 528 (2021) 120605, 10 pages. (IF2021 =3.118);
https://doi.org/10.1016/j.ica.2021.120605 (Q2) OPEN ACCESS

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(ll) 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

5



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 PtilLs
composition of the complexes with bridging NAS 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.

Pe3tome: BbnpeKkun WKMPOKO npoyyeHaTa NPOTUBOPAKOBA aKTUBHOCT Ha METa/IHU KOMMJIEKCH
Ha Pas/IMYHN XMOAHTOMHOBWU MPOWU3BOAHMU, AOKNaAUTE 32 BMONOrMYHMTE CBOWMCTBA HA
OUTUOXMOAHTOMHOBUTE KOMMJAEKCU ca OCKbAHW. OCHOBHO Mpeau3BUKaTeNncTso e
onpenenaHeTo Ha TAXHaTa CTPYKTYPa, Tbi KaTO HAMA HAIMYHM KpUCTanorpadpckm AaHHM 3a
META/THN KOMMNEKCU Ha AUTUOXMAAHTOUHU. TyK ONMcBame CMHTE3a U CTPyKTypaTa Ha Pt(ll)
KOMMNJEKCU Ha [ABa Cnupo-5-(2,4-4UXMOXMAAHTOMHKM) C TFONeMn W NOTEHUMANHO
MHTEPKAZMpPALLM  apoOMaTHM  NpbCTeHW, a  umeHHo  3',4’-anxuapo-2H,2'H,5H-
cnupo[ummaasonnann-4,1'-HadtaneH]-2,5-ANTUOH n cnupo-(pnyopeH-9,4'-
nmungasonnguH)-2',5'-autnoH. MpotnsopakoBaTa aKTUBHOCT Ha BCUYKU CbegMHEHUs e
TectBaHa cpewy HL-60, BV-173 n K-562 TyMOpHU KAeTbyHU AUHUK. bewe u3BbplleH
MOHOKPUCTANEH PEeHTreHOCTPYKTYPEH aHaam3  3a  cnupo-(beH3oumnKkioxekcaH-4'-
NMMAa3onnguH)-2',5'-AUTNOH, @ BCUYKU ApPYrM CbeaMHEHUA OAXa XapaKTepusupaHu c
WHTerpupaH noaxos Ha cnekTpockonua (IR 1 NMR B TBbpAO CbCTOAHME) U TEOPETUYHMU
(DFT) uscneaaHua. AHaAn3bT Ha AaHHUTE npeanonara cbCTaB Ptols Ha KomnnekcuTe ¢
mocTtoBa NAS KoopAnHaUMA Ha YeTUpu anraHaHun hoHa u aga Pt(ll) ueHTbpa ¢ naocko-
KBagpaTHa reometpua. lNpegnonara ce U NoOAMMEpPHa CTPYKTYpa B TBbPAO CbCTOAHME.
KomnneKcnte nokasaxa ymepeHa 40 M3paseHa NpoTMBOPAKOBA aKTUBHOCT B CPaBHEHME C
LMCNAaTUHA, KAaTo KNeTbYyHaTa IMHUA OT XPOHUYHA mmnenonaHa neskemuna BV-173 ce oKasa
HaM-NOAATAUBUAT Ha XMMMOTEPANUA MOAEN.

st8.Anife Ahmedova*, Rositsa Mihaylova, Silviya Stoykova, Veronika Mihaylova, Tsvetelina
Paunova-Krasteva, Lyuben Mihaylov, Stoyanka Stoitsova, Diana Nihtianova, Georgi
Momekov, Denitsa Momekova, Michito Yoshizawa, Enhanced cellular uptake of platinum
by a tetracationic Pt(ll) nanocapsule and its implications to cancer treatment, European
Journal of Pharmaceutical Sciences, 155 (2020) 105545; 9 pages. (IF2020 = 4.384); (Q1),
https://doi.org/10.1016/j.ejps.2020.105545

Abstract: Despite the known limitations of cisplatin chemotherapy, the treatment of cancer
by platinum-based drugs remains the method of choice for many oncologists. The
advancement in drug delivery formulations and protocols of combined treatments
provided effective tools to ameliorate the side effects of platinum-based therapies.
Another approach to improve the pharmacological profiles of anticancer platinum drugs



is to properly modify their structure and composition, which has produced numerous
platinum complexes with improved therapeutic effect. Recently, we have demonstrated
the strong anticancer potency of supramolecular nanocapsules that form by self-assembly
of four bis-anthracene ligands with two metal ions, either Pt(ll) or Pd(ll). Herein, we focus
our study on the Pt(ll) nanocapsule and its uptake by two types of cancer cells, suspension
cultures of HL-60 cells and the adherent cancer cells HT-29. Comparison of the platinum
uptake by cancer cells treated with the nanocapsule and with cisplatin evidenced superior
uptake of platinum caused by the nanocapsule, which in HT-29 and HL-60 cells prevails by
21 and 31 times, respectively. Morphological changes in the HL-60 cells induced by the
Pt(ll) nanocapsule were studied by transmission electron microscopy (TEM) which
provided plausible explanation of the uptake results. These data corroborate also with the
known nanocapsule's very high cytotoxicity, better selectivity, and lack of cross-resistance
with cisplatin. Additionally, our estimations of the drug-drug interactions in combined
treatments established the propensity of the nanocapsule to exert supra-additive
cytotoxicity in combination with cisplatin against the bladder cancer T-24 cells. All these
findings define the scope for more detailed pharmacological characterization of the
presented Pt(ll) nanocapsule.

Pe3tome: BbnpeKkn N3BECTHUTE OrPaHUUYEHMS Ha XMMWOTEPANMATa C UMCNNATUH, IeYEHNETO Ha
pakK C JIeKapcTBa Ha OCHOBATa Ha MNJaTMHa OCTaBa METOABLT Ha M360pP 3@ MHOIO OHKO03MU.
HanpeabKkbT BbB GOPMYAMPOBKUTE 33 AOCTAaBAHE HA NEKApCTBa W MNPOTOKOAUTE 33
KOMOMHMPAHO /ledyeHne npeaoctaBu edPeKkTUBHM MHCTPYMEHTM 3a ob6sieKyaBaHe Ha
CTPaHUYHUTE edeKTM OT TepanmnuTe, basnpaHu Ha NnaTmMHa. pyr noaxos 3a nogobpasaHe
Ha ¢$apMaKoNoOrMyHMTe nNpPoduAM Ha NPOTUBOPAKOBUTE NNATUHOBWU JfIEeKapCTBa €
NpaBUIHOTO MoAMDULMPAHE HA TAXHATA CTPYKTypa W CbCTaB, KOETO e MNpou3Besno
MHOEeCTBO NNATUHOBM KOMMAEKCM C nogobpeH TepaneBTuyeH edekt. Hackopo Hue
OEMOHCTPMpPAxXMe CUAHATa NPOTUMBOPAKOBA aKTUBHOCT HAa CYMPaMO/IEKY/THWU HAHOKANCYAu,
KouTO ce obpa3yBaT Yype3 camocrnobasaHe Ha 4eTupu buc-aHTpaLEHOBM nMraHaa C ABa
meTanHu noHa, Pt(ll) nan Pd(Il). Tyk HMe ¢oOKycMpame HalIeTo u3cneaBaHe BbPXY
HaHoKancynaTa Ha Pt(ll) n HelfHOTO ycBOsIBaHe OT ABa BUa PAaKOBWU KJIETKU, CYCNEH3UOHHU
Kyntypu oT HL-60 Knetknm u agxepeHTHUTe pakoBu Knetkm HT-29. CpaBHeHMETO Ha
YCBOABAHETO Ha NJaTMHA OT PAKOBUTE KAETKM, TPETMPaAHM C HaHOKamncynata uM ¢
uMcnaaTuH, NoKasea no-gobpo ycBosiBAaHe Ha NJaTUHA, NPUYMHEHO OT HaHOKamncynaTa,
KoeTo B KneTkute HT-29 n HL-60 HaaBuMIaBa TOBa OT LMCAAATUH CbOTBETHO € 21 1 31 nbTu.
MopdonormyHmTte npomeru B Knetkute HL-60, nnayumparu ot Pt(ll) HaHoKancynaTa, 6axa
n3cnefBaHU Ypes TPAHCMUCMOHHA eNeKTpoHHa MUKpockonusa (TEM), KoaTo npeaocTasu
npasaonogobHo ob6sACHeHWE Ha pe3yATaTUTE OT YCBOABAHETO. Te3n AaHHU NOTBbPKAABAT
M MHOrO BWMCOKaTa UMTOTOKCMYHOCT Ha WM3caeABaHaTa HaHoOKancyna, no-gobpara
CEeNIeKTUBHOCT M INNCATa Ha KPbCTOCAHA PE3UCTEHTHOCT C LmMcnaaTuH. OcBeH ToBa, HawuTe
OLLEHKM Ha /IeKapCTBEHUTE B3aMMOAEWNCTBUA NPU KOMOMHMpPaHa Tepanua yCTaHOBMXA
CK/IOHHOCTTa HA HaHOKamncynaTa ga ynparkHABa cynep-aguTMBHA UMUTOTOKCUYHOCT B



KOMBMHaUMA C LMCnNaThH cpelty T-24 KNeTKUTe Ha pak Ha MMKOYHUA Mexyp. Bcuukn tesn
OTKPUTUA onpeaenat obxeaTa 3a No-noApobHa ¢GapMaKoNOrMyHa XapaKTepPUCTMKA Ha
npeacraseHata Pt (I) HaHoKancyna.

st9.Nikola Burdzhiev*, Anife Ahmedova*, Boris Borrisov and Robert Graf, 3C CPMAS NMR as
a Tool for Full Structural Description of 2-Phenyl Substituted Imidazoles That Overcomes
the Effects of Fast Tautomerization, Molecules, 25 (2020) 3770; 20 pages. (IF2020 = 4.411).
https://doi.org/10.3390/molecules25173770 (Q1) OPEN ACCESS

Abstract: Tautomerization of 2-phenylimidazolecarbaldehydes has not been studied in detail
so far, although this process is a well-known phenomenon for imidazole derivatives. That
is why we focus our study on a series of 2-phenylimidazolecarbaldehydes and their parent
alcohols that were synthesized and studied by detailed *H and 3C NMR in solution and in
the solid state. The apparent problem is that the fast tautomerization impedes the full
structural description of the compounds by conventional 3C NMR measurements. Indeed,
the 13C NMR spectra in solution exhibit poor resolution, and in most cases, signals from
the imidazole ring are not detectable. To avoid this problem, we used *3C CP-MAS NMR as
an alternative spectroscopic method for unambiguous spectroscopic characterization of
the studied series of 2-phenylimidazoles. The data were analyzed in combination with
guantum chemical DFT-GIAO methods by considering the tautomerization process and the
intermolecular interactions. The DFT (B3LYP/6-31G(d,p)) calculations allowed to identify
and suggest the preferred tautomer in the gas phase and in DMSO solvent, which for
alcohols are (2-phenyl-1H-imidazol-4-yl)methanol and its analogs, and for the aldehydes
are the 2-phenyl-1H-imidazole-5-carbaldehydes. The gas-phase calculated energy
differences between the two possible tautomeric forms are in the range 0.645-1.415
kcal/mol for the alcohols and 2.510-3.059 kcal/mol for the aldehydes. In the DMSO
solvent, however, for all compounds, the calculated energy differences go below 1.20
kcal/mol. These data suggest that both tautomeric forms of the studied 2-
phenylimidazoles can be present in solution at room temperature. Our data from detailed
2D NMR measurements in the solid state (*H-3C HETCOR and 'H-'H double-quantum
coherence MAS NMR) suggested that also in the solid state both tautomers coexist in
different crystalline domains. This fact does not obscure the 3C CP-MAS NMR spectra of
the studied 2-phenyl substituted imidazoles and suggests this spectroscopic method as a
powerful tool for a complete structural description of tautomeric systems with aromatic
conjugation.

Pe3stome: TaBTOMepuM3aumaTa Ha 2-GeHUAMMNLA30/1Kapbanaexnam He e NpoyyYeHa B AeTanam
[ocera, BbMPeKM 4e To3n npouec e pobpe WM3BECTHO AB/MEHWE 33 MMWUAA30/10BU
npousBoaHu. ETO 3awo Hue ¢QoKycMpame HaWEeTO WU3c/AeABaHE BbpxXy cepus oT 2-
beHnnMmmnaasonkapbangexmam n TeXHUTE U3XOL4HU aZIKOXONM, KOUTO Ca CUHTE3MPAHU U
nscnenBaHu ypes noapobeH 1H n 13C AMP B pa3TBOp U B TBbPAO CbCTOAHUE. OUEeBUAHUAT



npobnem e, ye 6Hbp3aTa TaBTOMEPU3ALMA Bb3NPENATCTBA MbJHOTO CTPYKTYPHO ONMUCaHUE
Ha CbegMHEHUATA Ype3 KoHBeHuMoHanHute 13C AMP nsmepsanuma. HamuctnHa, 13C AMP
CNEeKTpuUTe B Pa3TBOP NMOKA3BaT /IOWA pa3gennTenHa CnocobHOCT M B MOBEYETO Cayyau
CUTHaNUTe OT UMWAA3010BMA NPBLCTEH He ce OTKpMBAT. 3a Aa M3berHem To3m npobnem,
HuMe u3snonssaxme 13C CP-MAS AMP KaTo anTepHaTuBeH CMEKTPOCKOMCKM MeEeTOoh 33
HeABYCMUCNEHO CMEKTPOCKOMCKO XapaKTepusnpaHe Ha wu3cnenBaHata cepusa oT 2-
deHnnummaasonun. JaHHuTte 6axa aHaAn3MpPaHN B KOMBUHaLMS C KBAHTOBO-XMMUYHKN DFT-
GIAO meTogm 4upes3 OTYMTAHE Ha Npoueca Ha TaBTOMEpPMU3aUMA U MEXOYMOSEKYAHUTe
B3aumogenctsma. WsuucneHmata Ha DFT (B3LYP/6-31G(d,p)) nos3sonuxa pa ce
naeHTMdMUMPa M NpPegnoXun NpeanoymMTaHMAT TaBTomep B rasosata ¢asa u 8 DMSO
pa3TBOPUTEN, KOWTO 3a ankoxonute e (2-beHnn-1H-umnaason-4-nn)MeTaHoN U HEFroOBUTE
aHanosw, a 3a angexmaute ca 2-deHnn-1H-nmunaason-5-kapbangexnante. UsumcneHure B
rasoBa $asa eHepreTUYHM PasINKKM MeXAay ABeTe Bb3MOXKHW TaBTOMepHU Gopmu ca B
AunanasoHa 0,645-1,415 kcal/mol 3a ankoxonute n 2,510-3,059 kcal/mol 3a angexuguTe.
B pa3stBoputen DMSO, obaye, 3a BCUYKM CbegUHEHUA, U3UMCNEHUTE EHEPTETUYHUN PA3NINKHK
otmeat nog, 1,20 kcal/mol. Tesn gaHHM npegnonaraTt, Ye U ABeTe TaBTOMepPHU GopMM Ha
nscneaBaHute 2-GeHUAMMMAA30AM MOraT g3 NPUCHCTBAT B PA3TBOP NpM CTaMHa
TemnepaTtypa. HawuTte gaHHW oT nogpobHn 2D AMP namepBaHusa B TBbPAO CbCTOAHWE
(1H-13C HETCOR u 1H-1H aBykBaHTOBa KoxepeHTHocT MAS AMP) npeanonarar, ye u B
TBbPAO CbCTOAHWE ABaTa TaBTOMepa CbLLEeCTBYBAT CbBMECTHO B Pas/IMYHU KPUCTaANHU
aomeHun. Tosn dakT He komnpomeTmnpa 13C CP-MAS AMP cneKkTpuTe Ha M3cneaBaHuTe 2-
beHnn 3amecTeHn UMUAA30/1M U TaKa Npeasiara T03M CNEKTPOCKOMNCKM MEeTOoA KaTo MOLLEH
MHCTPYMEHT 33 Mb/IHO CTPYKTYPHO OMNMCaHWEe Ha TaBTOMEPHW CUCTEMM C apOMaTHA
Aenokanunsauma.

st10. Anife Ahmedova*, Sonya Zareva and Anna Dotega, Metal ion directed template
synthesis using 2-acetyl-1,3-indandione and ethylenediamine: steric and electronic
restrictions, Mendeleev Communications, 30 (2020) 519-521. (IF2020 = 1.786); (Q2)

https://doi.org/10.1016/j.mencom.2020.07.039

Abstract: A Ni(ll)-directed template synthesis using 2-acetyl-1,3-indandione and
ethylenediamine results in formation of octahedral Ni(ll) complex, whose crystal structure
has been resolved using single crystal X-ray diffraction. The structure indicates that only
exocyclic enolic oxygen atom of the triketone takes part in the condensation with
ethylenediamine. Quantum chemical calculations reveal insights into the observed
reactivity of an initial Ni(ll) complex of 2-acetyl-1,3-indandione with ethylenediamine and
point out steric effects as the main restriction for a complete cyclization into a tetraaza
macrocycle.

Pestome: Ni(ll)-HacoyeH TemnniaTeH CMHTE3 C M3MoJsi3BaHe Ha 2-aueTtun-1,3-uHaaHAMoH U
eTuneHanaMmmnH BoauM Ao obpasyBaHeTo Ha okTtaeapuyeH Ni(ll) komnnekc, uymato
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KPUCTasHa CTPYKTypa € paspelleHa C MNOMOLLTA Ha MOHOKPWUCTAsNHA PEHTreHoBa
Andpakuma. CTpyKTypaTa NoKasea, Ye CaMo EK30UMKANYHUAT eHONEH KMCNoPOoAEH aTOM
Ha TPUKETOHA Yy4yacTBa B KOHAEH3auuAaTa C eTuneHAMamMuH. KBaHTOBO-XMMUYHUTE
N3YMCNEHMA Pa3KpPMBAT NPO3PEHMA 3a HabatogaBaHaTa peakTUBHOCT Ha uaxogHua Ni (1)
KOMMAEKC Ha 2-aueTun-1,3-MHAaHAMOoH C eTUNeHAMaMNH U NOCOYBaT NPOCTPAHCTBEHUTE
NpPeyYeHMA KaTo OCHOBHO OrpaHUYeHKe 3a Mb/IHA UMKAM3aLMA B TETPaa3a MaKpPOLUKbBI.

st1l. Rositsa Mihaylova, Anife Ahmedova, Denitsa Momekova, Georgi Momekov*, Nikolay
Danchev, Delineation of proapoptotic signaling of anthracene-shelled M2L4
metallacapsules and their synergistic activity with curcumin in cisplatin-sensitive and
resistant tumor cell lines, Investigational New Drugs, (2019) 37(6), 1117-1126. (IF2019 =
3.525); https://doi.org/10.1007/s10637-019-00738-y (Q1)

Abstract: Since the introduction of cisplatin into clinical practice a few decades ago, the topic
of metal-based drugs has expanded significantly. Recent examples emphasize on
metallosupramolecules as an emerging class of compounds with diverse properties. They
can trigger unique cellular events in malignant cells or serve as molecular hosts for various
biologically active compounds, including anticancer agents. The anthracene-shelled M;Las
coordination nanocapsules under research have already proved very high anticancer
potency with remarkable selectivity and lack of cross-resistance. In this study, we provide
an oncopharmacological evaluation of the Pt(ll)- and Pd(ll)-clipped M;Ls nanocapsules; we
report a thorough analysis of their synergistic effects in combined treatments with the
pleiotropic anticancer agent curcumin. We examined changes in cellular expression of
several apoptosis-related proteins in a panel of tumor cell lines with different
chemosensitivity towards cisplatin, i.e. HT-29, HL-60 and its resistant strains HL-60/CDDP
and HL-60/Dox, in order to assess the molecular mechanisms of their antitumor activity
The results of the immunoassay concluded activation of the mitochondrial apoptotic
pathway in all the screened tumor lines. A prevalent modulation of the extrinsic apoptotic
signaling cascade was observed in the chemoresistant variants. Curcumin interactions of
the tested compounds were estimated against the cisplatin-refractory cell line HT-29 via
the Chou-Talalay method (CTM), whereby the palladium species yielded superior
synergistic activity as compared to their platinum analogues.

Pesome: Cnes BbBEXAAHETO Ha UMCNNATMHA B KAMHWYHATA MPaAKTUKa Mpean HAKOIKO
AeceTnNeTns, TemaTta 3a SIeKapCTBaTa Ha OCHOBATa Ha METa/ Ce PasLWMpPU 3HAYUTENHO.
MocneaHUTe NpMepu nogvyepTaBaT MeTaI0CYNPaMOIEKYINTE KaTO HOBOBb3HMKBALL, KNac
CbegMHEHMA C Pas/IM4HM CBOMCTBA. Te MoraT Aa NPeau3BMKAT YHUKANHWU KAETbYHM
N3MEHEHMA B 3/10KAYECTBEHWN KNETKM UK Aa CNYXKAT KaTo MOJIEKYNAPHN rOCTONPUEMHNLM
33 Pas/IMYHN BUONOTMYHO AaKTUBHU CbEAMHEHUS, BKIOYMTENIHO NPOTUBOPAKOBU areHTH.
N3cneaBaHUTe KOOPAMHALMOHHM HaHoKancynn Myls ¢ aHTpaueHoBa 06OBMBKa Beuye
[0Ka3axa MHOTO BMCOKa MNPOTMBOPAKOBA aKTUBHOCT CbC 3abenerkntenHa CenekTMBHOCT U
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NIMNCA  Ha KPbCTOCAHA pPe3UCTeHTHOCT. B ToBa npoyyBaHe HMe npeaocTaBAme
OHKOodapmakosiormyHa oueHka Ha Pt(ll)- n Pd(ll)-cebp3anmute Mols HaHOKancynu;
AOKNnagBame 3a4bn604YeH aHANM3 Ha TeXHUTE CUHEpPrnyHM edeKTU Npu KOMOUHMpPAHO
NeyeHne C NPOTMBOPAKOBMA areHT KYpPKYMUH. M3cnegBaxme NpOMeHUTE B K/eTb4yHaTa
eKCNpecuna Ha HAKOJIKO CBbP3aHM C anonTo3a NPOTEMHW B NaHEeN OT TYMOPHU KAeTbYHU
JIMHUK C PA3ANYHA XMMUWOYYBCTBUTENHOCT KbM UMCNAaTKH, T.e. HT-29, HL-60 n HerosuTte
pe3sncteHTHM wamose HL-60/CDDP u HL-60/Dox, 3a Oa ce OUEHAT MOJEKyAspHUTE
MEXaHM3MM Ha TAXHATa aHTUTYMOPHA AaKTUBHOCT. Pe3yntatute OT WMMyHOaHanu3a
3aK/0YMXa AKTUBMPAHETO HAa MWUTOXOHAPWANHMA aAMNONTOTUYEH NbT BbB BCUYKM
nscnenBaHn TYMOpPHU nMHUK. HabntogasaHa e npeobaagasala Moaynauma Ha BbHLLHATA
anonTOTUYHA CUTHA/IHA KaCKaga B XMMMOPE3NCTEHTHUTE BapuaHTU. B3anmoaencrenaTa Ha
KYPKYMWH C TECTBAHUTE CbeAMHEHUA BAXa OUEHEHU CMPAMO UMCNAATUH-pedpaKkTepHaTa
KnetbyHa iMHUA HT-29 upes metoga Chou-Talalay (CTM), npu KoeTo nanaguesuTe Kancynm
nokasaxa no-gobpa CMHeprmyHa akTUBHOCT B CPAaBHEHWE C TEXHUTE NAATUHOBM aHAN03M.

st12. Anife Ahmedova*, Biomedical applications of metallosupramolecular assemblies —
structural aspects of the anticancer activity, Frontiers in Chemistry, 6 (2018) 620; 20 pages.
(IF2018 = 3.782); https://doi.org/10.3389/fchem.2018.00620 , (Q1) OPEN ACCESS

Abstract: The design and development of metallosupramolecular systems has resulted in
construction of a myriad of fascinating structures with highly diverse properties and
potential  applications.  Assessment of the biomedical applications of
metallosupramolecular assemblies is an emerging field of research that stems from the
recently demonstrated promising results on such systems. After the pioneering works of
Therrien and coworkers on organometallic Ru-cages with promising anticancer properties,
this topic has evolved to the more recent studies on bioactivity of supramolecular
coordination complexes built from different metal ions and various multidentate ligands.
Sufficient amount of data on the anticancer activity of metallosupramolecules has already
been reported and allows outlining some general tendencies in the structural aspects of
the biological activity. The main structural properties of the complexes that can be readily
modified to enhance their activity are the size, the shape and charge of the formed
complexes. Moreover, the intrinsic properties of the building components could
predetermine some of the main characteristics of the overall supramolecular complex,
such as its optical properties, chemical reactivity, solubility, etc., and could, thereby, define
the areas of its biomedical applications. The unique structural property of most of the
metallosupramolecular assemblies, however, is the presence of a discrete cavity that
renders a whole range of additional applications resulting from specific host-guest
interactions. The encapsulations of small bioactive or fluorescent molecules have been
employed for delivery or recognition purposes in many examples. On the other hand,
metallosupramolecules have been imbedded into target-specific polymeric nanoparticles
that resulted in a successful combination of their therapeutic and diagnostic properties,
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making them promising for theranostic application in cancer treatment. The aim of this
review paper is to mark out some key tendencies in the reported metallosupramolecular
structures in relation with their biological activity and potential areas of biomedical
application. In this way, a useful set of guidelines can be delineated to help synthetic
chemists broaden the application areas of their supramolecular systems by few structural
changes.

Pe3tome: MpoeKkTUpaHeTo U pa3paboTBAHETO HA METAIOCYNPAMONEKYHN CUCTEMU € LOBEO
00 U3rParkaaHeTo Ha 6e36poN NEHUTENHU CTPYKTYPU C U3KAKOUUTENTHO Pa3HOObpasHU
CBOWCTBA M NOTEHLMNAHW NPUNOXKeHMA. OueHKaTa Ha BUOMeANUNHCKUTE NPUIOXKEHMA Ha
METaNoCYyNpPaMoIEKY/IHATE CbEAMHEHMA € HOBOBbB3HMKBAlWA 06/1acT Ha M3cneaBaHe,
KOATO MPOM3TMYA OT HACKOPO AEMOHCTPUpaHUTE obellaBalin pesynTaTv BbPXy TakuMBa
cuctemu. Cnes NnMOHePCKUTE pa3paboTku Ha Therrien n Konern Bbpxy opraHomeTanHu Ru-
KNeTKn ¢ obelaBawm NpoTMBOPAKOBM CBOWMCTBA, TasyM TEMA €BOJIIOMPA KbM MO-HOBUTE
n3cieBaHUA BbpXy BMOAKTUBHOCTTA Ha CYyNpPamMoJIEKYTHN KOOPANHALMOHHN KOMMJIEKCH,
M3rpageHn oT Pas/IMYHU MeTaZlHW MNOHU U  PasNUYHU  MYNTUAEHTATHU AUraHau.
[ocTaTbyHO KONYecTBO AaHHU 3a npoTMBOpaKoBaTa aKTUBHOCT Ha
METaNOoCyNpPamMoIeKyITe BEYe ca AOKNaABaHN M NO3BONABAT A3 Ce 04epPTanT HAKOU 06Lm
TEHAEHLUWN B CTPYKTYPHUTE acNeKTU Ha BUONOrMYHaTa akTUBHOCT. OCHOBHUTE CTPYKTYPHMU
CBOMCTBA Ha KOMMJIEKCUTE, KOUTO MOraT IecHO Aa 6baaT moauduunpaHm 3a NoBULLABaAHE
Ha TAXHATa aKTUBHOCT, Ca pa3MepbT, popmaTta M 3apsaabT Ha 06pasyBaHUTE KOMMNEKCH.
OcBeH TOBa, MPUCbLLUUTE CBOMCTBA Ha rPaAMBHUTE KOMMOHEHTM 6buxa morauM aa
npeaonpeaenaT HAKOM OT OCHOBHUTE XapaKTEPUCTUKM Ha LANOCTHUA CynpamonekyneH
KOMMJIEKC, KaTO HEroBUTE ONTUYHWU CBOMCTBA, XMMUYECKA PEaKTUBHOCT, Pa3TBOPUMOCT U
T.H., ¥ NO TO3MN HauyMH BUxa mornu ga onpeaenart obaacTute Ha HerosutTe GUOMeAULNHCKU
NPUIOXEHUA. YHUKANHOTO CTPYKTYPHO CBOMCTBO Ha MNOBEYEeTO OT MeTasno-
CynpamoeKy/IHUTE CbegMHMEN € HAa/IMYMETO Ha KyXMHa, KOATO NpeaocTass Luaia rama ot
AOMBAHUTENHU MPUNOXKEHUA, NPOU3TUYALLM OT cneunuduyHn B3aMMOAEenCcTBUA OT TUna
NOMaKNH-ToCT. KancynmpaHeTo Ha Manku BUOaKTUBHU UAU GAYOPECUEHTHU MONEKYAU €
610 M3NON3BAHO 3a AOCTABAHE WAM Pa3nNo3HaBaHe B MHOro AoKnaABaHW npumepun. OT
Apyra CTpaHa, MeTasioCynpamosiekyn BrpageHn B LeneBo-cneunduyHn noammepHu
HaHo4YacTULM, BOAM A0 yCnelwHa KOMbMHaUMA OT TEXHUTE TepaneBTUUYHN U AUarHOCTUYHU
CBOWCTBA, KOETO ' nNpasu obeliaBally 3a TePAHOCTUYHO MPUJIOXKEHNE NPU leYyeHne Ha
pakK. Llenta Ha To3n 0630p € Aa MapKupa HAKOM KNOYOBU TEHAEHLMU B AOKNA4BaHUTE
METaNOCYyNPaMOIEKY/IHM CTPYKTYPM BbB BpPb3Ka C TAXHATA OMO/IOrMYHA AKTUBHOCT M
noTeHumnanHuM obnactm Ha GUOMEANLMHCKO NpuaoXKeHue. Mo To3M HauMH MOXe Aa ce
ouyepTae nosieseH Habop OT HACOKW, 3a [a Ce NMOMOTHEe Ha CUHTeTUUMTE XMMUUM O3
paswmpAT 061acTUTe Ha NPUIOXKEHUE Ha TEXHUTE CYNPaMOEKY/THU CUCTEMU YPE3 MasKK
CTPYKTYPHU NPOMEHM.

st13. Anife Ahmedova*, Boyan Todorov; Nikola Burdzhiev; Christine Goze*, Copper
Radiopharmaceuticals for Theranostic Applications, Eur. J. Med. Chem. 157 (2018) 1406-
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1425. (IF2018 = 4.833) https://doi.org/10.1016/j.ejmech.2018.08.051 (Q1)

Abstract: The growing advancement in nuclear medicine challenges researchers from several
different fields to integrate imaging and therapeutic modalities in a theranostic
radiopharmaceutical, which can be defined as a molecular entity with readily replaceable
radioisotope to provide easy switch between diagnostic and therapeutic applications for
efficient and patient-friendly treatment of diseases. For such a reason, the diagnostic and
therapeutic potential of all five medical radionuclides of copper have thoroughly been
investigated as they boost the hope for development of successful radiotheranostics. To
facilitate the mutual understanding between all different specialists working on this
multidisciplinary field, we summarized the recent updates in copper-based nuclear
medicine, with specific attention to the potential theranostic applications. Thereby, this
review paper is focused on the current achievements in the copper-related
complementary fields, such as synthetic and nuclear chemistry, biological assessment of
radiopharmaceuticals, design and development of nanomaterials for multimodal
theranostic implications. This work includes: i) description of available copper radionuclide
production methods; ii) analyses of the synthetic strategies for development of improved
copper radiopharmaceuticals; iii) summary of reported clinical data and recent preclinical
studies from the last five years on biological applicability of copper radiopharmaceuticals;
and iv) illustration of some sophisticated multimodal nanotheranostic agents that
comprise several imaging and therapeutic modalities. Significant advancement can be
seen in the synthetic procedures, which enables the broader implication of pretargeting
approaches via bioorthogonal click reactions, as well as in the nanotechnology methods
for biomimetic construction of biocompatible multimodal copper theranostics. All this
gives the hope that personalized treatment of various diseases can be achieved by copper
theranostics in the near future.

Pe3stome: HapacTBawmaT HanpeabK B HyK/NeapHaTa MeanUmnHa Npeav3BuKBa U3cienoBsartenm
OT HAKONKO pas3inyHM obnactm pga WHTerpupaT AMarHOCTUYHM W TepaneBTUYHM
NPUNOXKEHNS B TEPAHOCTUYEH paaModapmaleBTUK, KOUTO MOXe Aa ce aepuHMpa KaTo
MOJIEKYNIAPHA €AMHULA C NIeCHO 3aMeHMM pPagMou30TOMN, 33 Ja OCUTYpU JIeCHO
NPEBK/IOYBAHE MeXKAYy AMArHOCTUYHU U TepaneBTUYHM MNPUNOXKEHUA 32 eDEeKTUBHU U
WaanaLLo neyeHne Ha bonectun. NMopaam Tasm NPUUNHA ANATHOCTUYHUAT U TepaneBTUYHUAT
NoTeHUMAN Ha BCUYKUTE MeT MeAULMHCKN PaaMOHYKANAA Ha meaTta ca 6uan noapobHo
NPoOyyYeHW, Tbi KAToO Te MOBMUIIABAT HaAeXnpata 3a paspaboTBaHe Ha ycnewHa
PaAMOTEPAHOCTUKA. 33 Oa@ Y/IeCHUM B3aMMHOTO pas3bupabe mexkay BCUYKM Pa3IUMYHU
cneumanucty, pabotewm B TasM MyATUAMCUMNAMHAPHA o06nacT, Hue 0606wnxme
nocneaHUTe HOBOCTU B Ba3upaHaTa Ha meq AapeHa MeanLnHa, CbC CNeLnanHo BHUMaHue
KbM MOTEHUMANHUTE TEPaHOCTUYHU MpUAoXKeHuA. Mo To3u HauMH To3mM 0630p e
bOKyCcMpaH BbpXY TEKYLLMTE NOCTUMHKEHUA B CBbP3aHMTE C MeATa AOMbIHUTENHU 061acTy,
KaTO CMHTETMYHA W AgpeHa Xumusa, bMonorMyHa oueHKa Ha paguodapmMaueBTULM,
NpoeKTupaHe W pas3paboTBaHe Ha HaHOMaTepWanu 3a MyNTUMOAANHWU TEPAHOCTUYHU
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npunoxeHus. Taan paboTa BKAOYBA: i) ONMCAHWE HA HAZIMYHUTE METOAM 3a NPOU3BOACTBO
Ha MeAHW PaANOHYKANAM; ii) aHaIM3U Ha CUHTETUYHUTE CTpaTernu 3a paspaboTsaHe Ha
noaobpeHn meaHu paanodapmaLeBTUUHM NPOAYKTY; iii) oboblieHMe Ha AOKNaABaHUTE
KAWHUYHU OAaHHW UM CKOPOLLIHM NPEAKNMHUYHM NPOYYBaHUS OT NOCNeaHuUTe NeT roguHu
OTHOCHO 6MON0rMYHaTa NPUNOKMMOCT Ha MegHU paanodapMaLLeBTUYHU NPOAYKTU; U iv)
WNIOCTPALMA HA HAKOM CNOMHUM MYNTUMOLANHU HAHOTEPAHOCTUYHM areHTU, KouTo
BK/IKOUYBAT HAKO/IKO 06pa3HM 1 TepaneBTUYHN MOAA/THOCTU. 3HaUUTENEH HanpeabK MOXKe
[a ce BUAW B CUHTETUYHUTE Npoueaypun, KOETO NO3BO/IABA MNO-LUMPOKOTO NPUIOKEHNE Ha
noaxoguTe 3a npeaBapuTeNIHO HAacouBaHe Ype3 BMOOPTOroHaIHN PeakL MM HA KAMKBAHe,
KaKTO M B HAHOTEXHONOTMYHUTE MeToaM 33 OMOMMMETMYHO U3rpaKkaaHe Ha
6MOCHBMECTUMUM MYNTUMOLANHM MeAHWN TepaHOCTMUMN. BCMUKO TOBa AaBa Haaexaa, ye B
6nm3ko 6bpelle mMoxe Aa ce MOCTUTHE MEepPCOHANM3MPAHO NeYeHUe Ha pPasInyHU
3abonABaHMA Ype3 megHa TePaHOCTUKA.

st14. Viktoriya Trifonova, Krassimir Vassilev, Anife Ahmedova*, Metallodendrimers for
catalytic epoxidation — theoretical insights into structure of Mo(VI) complexes of
poly(propylene imine) dendrimers, Bulg. Chem. Comm., 49, Special Issue (2017) 121-128.

http://www.bcc.bas.bg/BCC_Volumes/Volume_49 Special_D 2017/BCC2017-49-SE-D-121-
128.pdf (IF2017 = 0.242); (Q4) OPEN ACCESS

Abstract: The present theoretical study is focused on detailed structural description of Mo(VI)
complex of a second generation poly(propylene imine) dendrimer DAB-G2-PPI-(NH2)8 that
has previously been synthesized and evaluated as catalyst for alkenes epoxidation with
organic hydroperoxides. In order to verify the suggested geometry with five-coordinate
metal centers, which is rare case for Mo(VIl), we performed structural description of
possible complexes by quantum chemical (DFT) calculations. This was achieved through
modeling and geometry optimization of the Mo0,%* complex with the smallest triamine
fragment of the dendrimer. Different compositions of model complexes were taken into
account and numerous combinations of DFT functionals (B3LYP, B2LYP, O3LYP, MO5 and
MO06) and basis sets were used for optimizations. The M06/6-31G(d,p)-(LanL2DZ; Mo)
calculations gave the best agreement with available crystallographic data for similar cis-
dioxo Mo(VI) complexes. Therefore, this method was used to optimize the structure of the
tetrameric Mo(VI) complex of DAB-G2-PPI-(NH2)8. The results pointed out that M06/6-
31G(d,p) optimized structure of the five-coordinate cis-dioxo Mo(VI) complex with the
tridentate dendrimer fragments is possible and confirms the feasibility of the
experimentally suggested coordination mode of DAB-G2-PPI-(NH2)8. Calculations on a
complex with additionally coordinated water molecule indicated that the five-coordinate
Mo(VI) complexes of PPl dendrimer preserve the potential to coordinate one O-donor
solvent molecule. These structural characteristics can explain the ability of the Mo-centers
of the modeled metallodendrimer to coordinate also hydroperoxides, used as oxygen
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sources for the catalytic epoxidation of alkenes, and thus, ensure the realization of a
crucial catalytic step in the olefin epoxidation reactions.

Peslome: HactoAwoTO TeopeTMYHO wu3cnegBaHe e QOKycMpaHO BbpXy NOAPOHHOTO
CTPYKTYPHO OnucaHne Ha KomnaeKkc Ha Mo (VI) ¢ noaMnponnneH-MMMHOB AeHApPUMep OT
BTOpO nokoneHune, DAB-G2-PPI-(NH2)8, KoiTo no-paHo 6e CMHTE3MpPaH U OLEHEH KaTo
KaTa/IN3aTop 33 enoKCUAMpaHe Ha aNKeHU C OPraHMYHKU Xmaponepokcnaun. 3a aga ce
npoBepu npeasioxeHata reomeTpma ¢ NeT KOOPAMHUPAHU METANHN LLeHTPOBE, KOETOo e
pAABbK caydan 3a Mo (VI), HMe M3BBPWKMXME CTPYKTYPHO OMUCAHME Ha Bb3MOMKHUTE
KOMM/IEKCU Ype3 KBAHTOBO-XMMMYHWU (DFT) usumcnenua. Tosa bewwe NOCTUrHaTo upes
MoZenmMpaHe M reomeTpuyHa ontummsauma Ha MoO02?* Komniekc ¢ Hal-ManKkus
TpMamnHoB dparmeHT Ha geHApumepa. baxa B3eTn nog BHUMAHUE MOAENHN KOMMIEKCH
C pa3nMyeH CbCTaB M bAXa U3NO0/3BaHU MHOMKECTBO KoMbuHaumu ot DFT ¢yHKUMOHaNu
(B3LYP, B2LYP, O3LYP, M05 1 M06) 1 6a3ucHun GpyHKUmMK. N3uncneHmarta ¢ metoaa M06/6-
31G(d,p)-(LanL2DZ; Mo) papoxa Han-gobpo cbrnacmMe € Ha/MYHUTE KpucTanorpadcku
AaHHW 332 NOAOOHM KOMNAeKcn Ha umc-anokco Mo(VI). NMopaan ToBa, To3M metos be
M3M0A3BaH 3a ONTMMM3MpPAHE Ha CTPYKTypaTa Ha TeTpamepHua Mo(VI) komnnekc Ha DAB-
G2-PPI-(NH2)8. PesynTtatute couyaT, ye onTummusmpaHata ¢ MO06/6-31G(d,p) metoaa
CTPYKTYpa Ha neT-KoopauHupaHua umc-amokco Mo(VI) Komnnekc ¢ TpuaeHTaTHUTE
AeHOPUMEPHM  GparMeHTM € Bb3MOXKHA, MOTBbPXKAABAMKM  eKCNepUMEHTANIHO
NPeanoXeHna HauyuH Ha KoopauHauma Ha DAB-G2-PPI-(NH2)8. W3uucneHuATa Bbpxy
KOMMNAEKC C AONbJHUTENHO KOOPAMHMPAHA BOAHA MOAEKyNa MNOKa3BaT, 4ye net-
KOOpANHMpPaHUTE KomnieKken Ha Mo(VI) ¢ PPl geHapvmep CbXpaHAaBaT Bb3MOXKHOCTTA 43
KOOpAMHUPAT W eaHa Mmonekyna pasteoputen ¢ O-goHop. Te3n  CTPYKTYpPHU
XapPaKTepPUCTUKM MoraT Aa O06ACHAT cnocobHOCTTa Ha MonuMbaeHoOBUTE LEHTpOBE B
MOAE/INPAHNA MEeTanogeHaMMep Aa KOOPAUHUPAT U XMAPONepoKCUanTe, M3N0N3BAHMU
KaTO M3TOYHULM HA KNCNOPOA 3a KaTaIMTUYHO EMOKCUANPAHE HA ANKEHU, U MO TO3M HAYUH
0Q OCUTYypAT OCbLLLECTBABAHETO Ha pellaBall, KaTa/MTMYEH eTan B peakumuTe Ha
€NOKCUANPAHE Ha 0sIePUHMU.

st15. Anife Ahmedova*, Rositsa Mihaylova, Denitsa Momekova, Pavletta Shestakova, Silviya
Stoykova, Joana Zaharieva, Masahiro Yamashina, Georgi Momekov, Munetaka Akita,
Michito Yoshizawa*, M,L4 coordination capsules with tunable anticancer activity upon
guest encapsulation, Dalton Trans., 45 (2016) 13214-13221. (IF2016 =4.029); (Q1)

https://doi.org/10.1039/c6dt01801g

Abstract: Metallosupramolecular cages and capsules have gained increasing popularity as
both molecular containers and anticancer agents. For successful combination of these
properties a thorough analysis of the effect of guest encapsulation on the host’s cytotoxic
properties is highly required. Here we report on the cytotoxicity modulation of Pt(ll) and
Pd(ll)-linked MLs coordination capsules upon encapsulation of guest molecules such as
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pyrene and caffeine. The anticancer activity of the capsules against various human cancer
cells (HT-29, T-24, HL-60 and its resistant counterparts HL-60/Dox and HL-60/CDDP)
significantly altered upon the guest encapsulation. The encapsulation of pyrene molecules
causes a decrease in the cytotoxicity of the Pt(ll) capsule, which is stronger than that of
the Pd(ll) capsule. The cytotoxicities of the caffeine containing capsules are lower than
that of the empty capsules (except for HL-60), but still superior to cisplatin under the same
conditions. The observed trends in the anticancer activity of the capsules and their host—
guest complexes correlate with their different stabilities toward glutathione, estimated by
NMR-based kinetic experiments. Mechanistic insights into the observed cytotoxicities are
obtained by fluorescence microscopy imaging of tumor cells treated with the capsules and
their pyrene complexes. The data suggest the glutathione-triggered disassembly of the
capsular structures as a potential activation pathway for their cytotoxicities.

Pestome: MeTanocynpamonekysiHUTE KNETKM WU Kancyin npuaobmsBaT HapacTBalla
NONyAAPHOCT KaKTO KaTo MOJIEKY/THN KOHTEMHEPU, TaKa M KaTo NPOTMBOPAKOBM areHTu. 3a
ycrnewHa KombuHauma oT Te3n CBOMCTBA € HeobxoAMM MHOro 3aabnboyeH aHanu3 Ha
edeKTa OT KancyMpaHeTo Ha rocta BbpXy LUTOTOKCMYHUTE CBOMCTBA Ha AOMaKWHa. TyK
AOKNagBamMe 3a MOAYNMPAHETO HAa LMTOTOKcuuyHocTTa Ha Pt(ll) n Pd(ll)-cBbp3aHn Mals
KOOPAVHALMOHHWN Kancyau Npu KancyiMpaHe Ha roCT MONEKY/IM KaTo NMUPEH U KopeuH.
MpoTHBOpPaKOBATa aKTUBHOCT Ha KanCy/INTE CPELLY Pa3/IMYHM YOBELLKU pakoBu KneTku (HT-
29, T-24, HL-60 1 TexHWUTe pe3ncteHTHU asoHnumn HL-60/Dox n HL-60/CDDP) 3HauMTenHo
ce NPoMeHA NpU KancyampaHe Ha rocta. KancyanpaHeTo Ha NMPEHOBU MOJIEKYAN BOAN A0
HamanABaHe Ha UMTOTOKCMYHOCTTA Ha Pt(Il) KancynaTa, KoATo e no-cuaHa ot Tasu Ha Pd(ll)
KancynaTa. LUIMTOTOKCMYHOCTTA Ha KancynmTe, CbAbpKalm KoPpeurH, e No-HUCKa OT Ta3u Ha
npasHuTe Kancynu (c nsknodeHme Ha HL-60), HO Bce Nak NPeBb3XoXaa UUcniaTmHa npu
cbwmte ycnosuA. HabniopgaBaHMTe TeHAEHUMW B MNPOTUMBOPAKOBATa aKTUBHOCT Ha
KancyinTe U TEXHUTE KOMMIEKCUM FOCTOMPUEMHMK-TOCT KOpPenumpaTt C pas/iMyHaTa um
CcTabunHOCT CNpPAMO rNyTaTUOH, oueHeHa Ype3 AMP-6a3mMpaHn KWUHETUYHU EKCNEPUMEHTM.
MexaHUCTUYHUTE MPO3pPeHMa 3a HabngaBaHaTa LUMTOTOKCMYHOCT cCa MOJIyYeHU 4ypes
dNyopecueHTHO MUKPOCKOMNCKO KW306pasABaHe Ha TYMOPHU KAETKU, TPETUPAHU C
Kancynmte U TeXxHUTe NMPeHOoBU KomMneKkcu. JaHHUTe npeanonarat, Ye Nnpean3BMKaHOTO
OT FNYTATMOH pa3rnobsaBaHe Ha KamncCyJAHUTE CTPYKTYPU e NOTEHUMANEH MbT 33 aKTUBUPAHE
Ha TAXHaTa LUTOTOKCUYHOCT.

st16. Anife Ahmedova*, Denitsa Momekova, Masahiro Yamashina, Pavletta Shestakova,
Georgi Momekov, Munetaka Akita, Michito Yoshizawa*, Anticancer Potencies of Pt(ll)- and
Pd(ll)-linked M2L4 Coordination Capsules with Improved Selectivity, Chemistry — An Asian
Journal, 11 (2016) 474-477 (IF2016=4.083) (Q1) https://doi.org/10.1002/asia.201501238

Abstract: Ptll- and Pdll-linked M;Ls coordination capsules, providing a confined cavity
encircled by polyaromatic frameworks, exhibit anticancer activities superior to cisplatin
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against two types of leukemic cells (HL-60 and SKW-3) and pronounced toxicity against
cisplatin-resistant cells (HL-60/CDDP). Notably, the cytotoxic selectivities of the Ptll and
Pdll capsules toward cancerous cells are up to 5.3-fold higher than that of cisplatin, as
estimated through the non-malignant/malignant-cells toxicity ratio employing normal
kidney cells (HEK-293). In addition, the anticancer activity of the coordination capsules can
be easily altered upon encapsulation of organic guest molecules.

Pestome: Ptll- n Pdll-cBbp3aHn M;Ls KOOPAMHAUMOHHKN Kancyau, ocurypsasawm xmapodpobHa
KyXMHa, 3a00MKONEeHa OT MO/MAapPOMATHM MNPbCTEHM, NPOABABAT MNPOTMBOPAKOBMU
aKTUBHOCTU, MPEBB3XOXKAALLM LMCNNATMHA CPELLY ABa BUAA NEBKEMUYHU KneTKn (HL-60 u
SKW-3) 1 nspaseHa TOKCUYHOCT CPELLY PE3UCTEHTHU Ha UMCNAaTUH Knetku (HL-60/CDDP).
TpabBa ga ce otbeneru, Yye LUTOTOKCUYHUTE CENEKTUBHOCTU Ha Kancynute Ptll u Pdll
CPAMO paKoBUTE KAeTKM ca A0 5,3 NbTU NO-BUCOKM OT Te3M Ha LMCMAATMHA, KaKTo ce
OUEHABA Ype3 CbOTHOLEHMETO Ha TOKCMYHOCT Ha HEe3/I0KaYecTBeHU/3/10KauecTBeHM
KNETKW, W3MNON3BaMKM HOPManHM 6bbpedHn Knetkm (HEK-293). B ponbaHeHwue,
NPOTUBOPAKOBATa AKTMBHOCT HA KOOPAWMHALMOHHUTE Kamcyiu MOXKe /iecHo Aa b6bae
NpomMeHeHa Npu KancyampaHe Ha OpraHUYHU roCT-MONEKYN.

stl7. Anife Ahmedova*, Petja Marinova, Marin Marinov, Neyko Stoyanov, An integrated
experimental and quantum chemical study on the complexation properties of (9'-
fluorene)-spiro-5-hydantoin and its thioanalogue, Journal of Molecular Structure 1108
(2016) 602-610, (IF2016 = 1.753); https://doi.org/10.1016/j.molstruc.2015.12.018 . (Q3)

Abstract: The reactivities of (9‘-fluorene)-spiro-5-hydantoin and its thio-analogue with Cu(ll)
were studied in different reaction conditions and the formed products were characterized
by spectroscopic methods (IR, NMR and/or EPR). It was found that unlike the 2,4-dithio-
analogue, both the (9'-fluorene)-spiro-5-hydantoin and its 2-thio derivative form Cu(ll)
complexes only in presence of a strong base. We identified the coordination mode of the
ligands and the structure of the complexes through geometry optimization of different
models and calculations of the corresponding spectroscopic parameters using ab initio
guantum chemical methods. The comparison between the experimental and the
theoretical data suggested monodentate coordination of the fluorene-hydantoin ligands
after deprotonation of one amido group. Additional confirmations of this proposition were
obtained from the experimental and DFT-calculated EPR parameters (g-factor and A-
tensor), which allowed for determination of the most probable geometry of the
complexes. We further employed the quantum chemical methods to explain the observed
differences in the complexation abilities of variously spiro-5-substituted thio- and
dithiohydantoins, accounting for the structural effects on the electron density and acidity
of the hydantoin ring.
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Pe3stome: M3cnepBaHn ca peakTMBocnocobHoctTa Ha (9'-pnyopeH)-cnnpo-5-xuaaHTomH u
HeroBua TWo-aHanor ¢ Cu(ll) npyu pasnnyHM peakuMOHHM ycioBUSA U 0bpasyBaHWUTE
NPOAYKTM Ca XapaKTepuM3MpaHM CbC CNeKTpocKoncku metoau (MY, AMP u/wam ENP).
YCTaHOBEHO €, 4Ye 3a pasivMka OoT 2,4-guTnoaHanora, Kakto (9-¢nyopeH)-cnmnpo-5-
XMAAHTOMHDBT, TaKa M HEroBoTo 2-TMO NpomnsBogHo obpasysat Cu(ll) komnaekcn camo B
NPUCHLCTBMETO HA CUIHA OCHOBA. Hne ngeHtnduumpaxme ycnosmatTa Ha KOopauMHauma Ha
NINraHauTe N CTPYKTYpaTa Ha KOMIMJIEKCUTE Ypes reoMmeTpmyHa ONTUMM3ALLNA Ha PAa3INYHN
MOAENN N U3YUCNIEHMA HA CbOTBETHUTE CMEKTPOCKOMUYHM MapameTpu, U3nonssanku ab
initio  KBAHTOBO-XMMMYHU MmeToan. CpaBHEHMETO MeXAYy eKCNepuMEHTaAIHUTE W
TEOpPEeTMYHUTE [AaHHW npeanosiara  MOHOAEHTAaTHA KoopauHauma Ha  dnyopeH-
XWOAHTOMHOBUTE NUraHAM cnen AenpoTOHUpPaHe Ha egHa amugo rpyna. JonbaHuUTenHn
NOTBbPXKAEHMA Ha TOBa NpeasioKeHne 6Axa nosyvyeHu OT eKcnepumeHTanHute u DFT-
nsumcnenute EMNP napametpu (g-paktop n A-TeH30p), KOUTO NO3BOIMXA ONpPeAeNsHETO Ha
Hal-BepoATHaTa reoMeTpuA Ha Komnaekcute. OCBEH TOBA WM3M0OA3Baxme KBAHTOBO-
XMMUYHUTE MEeTOoAM, 33 Aa 0b6ACHMM HabnoaaBaHUTE pPasnMKM B cnocobHocTUTe 3a
KomnnekcoobpasyBaHe Ha Pa3AMYHM CMMPO-5-3aMECTEHN TMO- U AUTUOXUOAHTOUHM,
OTYMTAMKKN CTPYKTYpPHUTE edeKTU BbpXy eNeKTPOHHATa MABTHOCT U KUCEAMHHOCTTA Ha
XWAAHTOMHOBUA NPBCTEH.

st18. Vladislav Antonov, Miroslava Nedyalkova, Pavleta Tzvetkova, Anife Ahmedova*, Solid

State Structure Prediction Through DFT Calculations and 3C NMR Measurements: Case

Study of Spiro-2,4-dithiohydantoins, Z. Phys. Chem. 230 (2016) 909-930. (IF2016 = 1.012);
https://doi.org/10.1515/zpch-2015-0710 (Q3)

Abstract: We present a DFT approach for precise estimation of the intermolecular effects on
the experimental and calculated *3C NMR shifts for a series of 5-spiro-2,4-dithiohydantoins
(1-5), both in solid state and in solution. It has been found that the used B3LYP/6-31+Gx*x*
method gives very good agreement with the experimental structural and the NMR
parameters, provided the intermolecular hydrogen bonds are properly considered. For
correct description of the experimental NMR shifts in solid state we have initially used the
isolated-molecule and the cluster approaches for GIAO calculations of the NMR shifts,
followed by periodic boundary condition calculations of the structure and the nuclear
magnetic shielding constants by the GIPAWmethod implemented in the Quantum
Espresso code. The best agreement with the experimental solid state data is obtained for
the optimized small cluster (a trimer of molecules) in the calculations using the atom-
centered orbitals. Excellent agreement between the 3C CPMAS NMR and the GIPAW
calculated shift is obtained for fully relaxed bulk structures of compounds 1-5. This has
been used as a final verification of the proposed solid state structure of compound 5
whose crystal structure is unknown yet.
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Pe3tome: MNpeactaBame DFT noaxopn 3a npeumsHa OuUeHKa Ha MeXAyMosekyaHuTe edpekTu
BbPXY eKcnepumeHTanHuTe u nsumcnenute 3C AMP otmecTBaHuAa 3a cepusa oT 5-cnmpo-
2,4-pUTNOXMAAHTONHM (1-5), KaKTO B TBbPAO CbCTOSIHME, TaKa U B Pa3TBOP. YCTAHOBEHO e,
ye u3No0N3BaHUAT MmeTog B3LYP/6-31+G** paBa MHOro [A06po CbOTBETCTBUE C
eKcnepuMeHTaNHUTE CTPYKTYPHU n AMP napameTpu, Npu yCaoBMe Ye MeXAYMONEKYTHUTE
BOOOPOAHM BPbB3KM Ca MNPaBMIHO OTYETEHW. 33 MNPaBUIHO OMNUCaHME Ha
ekcnepumeHTtanHute AMP mn3amectBaHMA B TBbPAO CbCTOAHWE MbPBOHAYA/IHO
M3Mnon3Baxme noaxoda Ha M30/AMpaHATa MOJIEKYla U KabCTepHuAa noaxog 3a GIAO
nsumcneHna Ha AMP u3amecTBaHMATa, nocnegBaHU OT U3UYUC/IEHMA HA NEepUogUvHUTE
CTPYKTYpPa M KOHCTAaHTU Ha AAPEHO-MAarHUTHOTO eKpaHupaHe ype3 npunaraHma GIPAW
MeTog, B Koga Ha Quantum Espresso. Hait-0o06poTo cboTBETCTBME C eKCNEePUMEHTAHUTE
AaHHW 32 TBbPAO CbCTOAHME Ce NoAyYaBa 32 ONTMMMU3UPAHUA MANbK KNbCTep (Tpumep oT
MOIEKYIN) NPU U3YUCNEHUATA, N3NON3BALLM aTOMHO-LLEHTPUpPaHUTe opbutann. OTAMYHO
cboTBeTcTBMe mexay 3C CPMAS NMR 1 nsuncneHoto otmectsaHe Ha GIPAW ce nonyyasa
33 HaMb/IHO penakcupaHM 06emMHM CTPYKTYpU Ha cbeaunHeHua 1-5. ToBa e M3non3BaHO
KaTO OKOH4YaTesIHa NPOBEPKA HA NpeasioXeHaTa CTPYKTypa B TBbPAO CbCTOAHME 3a
CbeguHeHne 5, YUATO KPUCTAIHA CTPYKTYpa BCE OLLe He e U3BeCTHa.

st19. Anife Ahmedova, Svilen P Simeonov, Vanya B Kurteva, Liudmil Antonov*, Tautomerism
of 4,4'-dihydroxy-1,1'-naphthaldazine studied by experimental and theoretical methods,
Chemistry Central Journal 7 (2013) 29, 10 pages, (IF2013 = 1.663); (Q2) OPEN ACCESS

https://bmcchem.biomedcentral.com/articles/10.1186/1752-153X-7-29

Abstract: Background: The title compound belongs to the class of bis-azomethine pigments.
On the basis of comparative studies on similar structures, insight into the complex excited
state dynamics of such compounds has been gained. It has been shown, for example, that
only compounds that possess hydroxyl groups are fluorescent, and that the possibility for
cis-trans isomerisation and/or bending motions of the central bis-azomethine fragment
allows for different non-radiative decay pathways. Results: The compound, 4,4'-dihydroxy-
1,1'-naphthaldazine (1) was synthesized and characterized by means of spectroscopic and
guantum chemical methods. The tautomerism of 1 was studied in details by steady state
UV-Vis spectroscopy and time resolved flash photolysis. The composite shape of the
absorption bands was computationally resolved into individual subbands. Thus, the molar
fraction of each component and the corresponding tautomeric constants were estimated
from the temperature dependent spectra in ethanol. Conclusions: According to the
spectroscopic data the prevalent tautomer is the diol form, which is in agreement with the
theoretical (HF and DFT) predictions. The experimental data show, however, that all three
tautomers coexist in solution even at room temperature. Relevant theoretical results were
obtained after taking into account the solvent effect by the so-called supermolecule-PCM
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approach. The TD-DFT B3LYP/6-31 G** calculated excitation energies confirm the
assignment of the individual bands obtained from the derivative spectroscopy.

Pe3tome: [Ipeducmopus: W3cneaBaHOTO CbeAuHEHME nNpPUHAANEXKW KbM Knaca Ha 6uc-
a30MeTUHOBUTE NUIMeHTU. Ha 6a3aTa Ha CpaBHUTENHU U3CNeABAHMA HA NOAOOHU CTPYKTYpU e
npnaobuta npeactaBa 3a CN0XKHATA ANHAMMKA HA Bb3OYAEHO CbCTOAHWE Ha TaKMBa CbeAMHEHUA.
lMoKa3zaHO e Hanpumep, 4Ye CaMO CbeAMHEHMA, KOUTO MPUTENKABAT XMAPOKCUAHM Tpynu, ca
bnyopecueHTHM 1M Ye Bb3MOXKHOCTTA 33 LMC-TPAHC M30Mepu3aLma U/Mamn orbeBallm ABUKEHMSA Ha
LEHTPaNHUA BUC-a30MeTUHOB ¢GparmMeHT MO3BOAIABA PA3/IMYHM NbTULWLA HA Oes3usnTyBaTeNHa
penakcaums. Pesyamamu: CbeguHeHuneto 4,4'-auxnapokcun-1,1'-HadtangasuH (1) e cuHTe3upaHo
W XapaKTepU3MpaHo 4Ype3 CNEeKTPOCKOMCKU M KBAHTOBOXMMWYHM meToan. TaBTomepuAaTa Ha 1 e
nscnensaHa noapobHo upes UV-Vis cnekTpocKonus B CTaLMOHAPHO CbCTOAHME M daaw doTonmsa
C BMCOKA pasgenntesniHa cnocobHOCT BbB BpemeTo. KomnosntHata ¢opma Ha abcopbumoHHUTE
MBUUM bBelle U3YNCAUTENHO Pa3LeNieHa Ha OTAeNHM noausuLum. Mo To3n HaurH, MosiHaTa dpaKkLma
Ha BCEKW KOMMOHEHT U CbOTBETHWUTE TAaBTOMEPHM KOHCTAHTU 6AXa OLEHEHW OT TeMMNepaTypHoO-
33aBMCMMMUTE CMEKTPU PErucTpupaHn B eTaHon. 3akatoueHus: Cnopes CNeKTPOCKONCKUTE AaHHU
npeobnasfaBawmAT TaBTOMEpP e AMonHaTa Gopma, KOeTo e B cbiniacue ¢ TeopetuyHuTe (HF n DFT)
nporHosu. EKkcnepumeHTanHUTE AaHHWM obaye NOKA3BaT, Ye M TPUTe TaBTOMepPa CbluecTByBaT
e4HOBPEMEHHO B PA3TBOpP AOPM NpU CTaMHa TemnepaTypa. CbOTBETHUTE TEOPETUYHUN PE3YATATU
6sxa nonyyeHW cnep oTyMTaHe Ha edekTa Ha pasTBOpPUTENA uYpe3 Taka HapeyvyeHus
cynepmonekyneH-PCM noaxoa. U3umcneHute TD-DFT B3LYP/6-31 G** eHeprum Ha Bb3by»KaaHe
NOTBbPXKAABAT OTHACAHETO Ha OTAE/NHUTE UBULM, NOSYYEHU OT NPON3BOAHATA CMEKTPOCKOMNMA.

st20. Ventzislav Rusanov, Anife Ahmedova*, Mariana Mitewa, A M&ssbauer study on iron(ll)
complex of 2-acetyl-1,3-indandione - spin-crossover or structural changes, Eur. J. Chem. 5
(1) (2014) 176-180. (IF2014 = 0.803) OPEN ACCESS
https://doi.org/10.5155/eurjchem.5.1.176-180.972

Abstract: An air stable Fe(ll) complex of a cyclic B-triketone, 2-acetyl-1,3-indandione (2AID)
was obtained in two different ways and studied by Mossbauer spectroscopy. The
Mossbauer data at room temperature point to six-coordinated, high spin Fe(ll) complex.
The temperaturedependent measurements indicate a phase transition in going from 293
to 77 K. Further lowering the temperature, however, do not cause the expected changes
for spin-crossover transition. This data provoked application of quantum chemical
methods to determine the origin of the observed appearance of spectral component
attributable to low spin Fe(ll) complex at 77 K. Based on the results from the theoretical
calculations of the Mdssbauer parameters of several different geometries and spin states
of the Fe complexes of 2AID it was possible to conclude that the obtained Fe(ll) complex
has a pseudo-octahedral geometry. The experimentally observed temperature-
dependence of the Mdssbauer spectra is attributed to changes of the axial Fe-O bonds,
rather than to spin transition. Discussion is given on the role of the type of the axial ligands
for conditioning a spin-crossover process, as suggestion for experimental modelling of
novel target materials with desired magnetic properties.
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Pestome: CtabuneH Ha Bb3ayx Fe(ll) komnnekc oT umkamnyeH B-TpuKeToH, 2-auetun-1,3-

MHOAHAMOH (2AID) e nosnyyeH No ABa pPas/IMYHM HauMHA M € U3CnedBaH upes
MbocbayepoBa cneKktpockonua. [daHHuTe oT MbocbayepoBata CNeKTpPOCKoNuA npu
CTaHa TemnepaTypa CO4YaT KbM LECTKOOPAMHUPAH BUcoKocnmHoB Fe(ll) Komnnekc.
3aBucumuTe OT TemnepaTypaTa U3MmepBaHUA NOKa3BaT $a3oB Npexoa Npu NnpemuHaBaHe
oT 293 po 77 K. Mo-HaTaTbWHOTO NOHWU}KaBaHe Ha TemnepaTypaTa obaye He NpPUYMNHABA
OYaKBaHWUTE MPOMEHM 33 CMMHOB Npexos. Tesn AaHHM NPOBOKMpPAxa MpuaaraHeTo Ha
KBAaHTOBO-XMMMWYHN METOAM 33 onpeaensHe Ha Npousxoaa Ha HabngaBaHaTa NoABa Ha
CMEKTPasieH KOMMOHEHT, Ab/Kal, ce Ha HuckocnunHos Fe(ll) komnnekc npu 77 K. Bb3
OCHOBA Ha Pe3yNTaTUTe OT TEOPETUYHUTE U3UYNC/IEHUA HA NapameTpuTe Ha Mbocbayep Ha
HAKONKO PA3/IMYHU FEOMETPUMN U CMMHOBM CbCTOAHUA HA Fe KomnnekcuTte Ha 2AID, bewe
Bb3MOXKHO fa ce 3akawouu, ye nonyydeHuat Fe(ll) komnnekc uma ncesgooKTaegpuyHa
reomeTpusa. EkcnepumeHTanHo HabatogaBaHaTa TemnepaTypHa 3aBUCMMOCT Ha CNeKTpuTe
Ha Mbocbayep ce Ab/KM Ha NPOMEHUTe B akcuanHuTe Fe-O Bpb3KM, @ HE Ha CNUHOB
npexoa. O6cbaeHa e ponATa Ha BMAA HA aKCUAZIHUTE NNFAaHAM 33 KOHAMUMOHMPAHE Ha
CNUH-KPOCOYBBLP NpoLec, KaTo NpeanoxKeHne 3a eKcnepMmeHTaIHO MoAennpaHe Ha HOBU
Lenesm MaTepurasm C KelaHu MarHUTHU CBOMCTBA.
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