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1. G. Gencheva, D. Tsekova, G. Gochev, D. Mehandjiev, P. R. Bontchev,
Monomeric Au(ll) complex with hematoporphyrin IX,
Inorganic Chemistry Communications, 6 (1) 2003, 325-328, doi:10.1016/5S1387-7003(02)00747-5.

Abstract: A stable monomeric Au(Il) complex has been synthesized in the course of the Au(Ill)-
hematoporphyrin IX (Hp, I) interaction in aqueous alkaline solution. Distorted octahedral structures with
(dxy)! ground state and general formula Au(Il)Hp.n-2H,O are suggested for the complex. Gold is located
in the hole of the porphyrin macrocycle and two water molecules are in the axial position. The oxidation
state +2 of gold was proven by the corresponding EPR signal and the p.ir value of 2.20 BM obtained. The
o value of 0.56 indicated a high degree of covalency of the gold-nitrogen bonds.

Pe3rome: Crabuiien moHosapen komiuieke Ha Au(ll) Oeire monydeH B xoja Ha B3aMMOJICHCTBHETO Ha
Au(Ill) m xemaromopdupun IX BB BOJHO-aNIKallHA Cpefa. 3a KOMIUIEKCa € MpeIo’KeHa CTPYKTypa Ha
neGopMupaH OKTaeabp ¢ elekTpoHHa KoHpuryparms (dy)' u ceeraB Au(IDHpon2H,O. Au e
KOOpJWHHUPaH B NOPYHUPHHOBHS MPBCTEH KbM deTupuTe N-atoMa. CTeneHTa Ha OKHCIICHUE +2 Ha 371aTOTO
e fokasana ¢ HaOmoaBanus EITP- curaan u ¢ onpeienieHata CTORHOCT Ha e(DeKTUBHHS MArHUTEH MOMEHT.
Onpenenenara cTOMHOCT Ha a’-koedunuenta (.56, IOKa3Ba BUCOKA CTEINEH HA KOBAJIEHTHOCT HAa BPH3KATa
Au-N(Hp).

2. V. Vassileva, G. Gencheva, E. Russeva, S. Varbanov, R. Scopelliti, E. Tashev,
Coordination of (aminoalkyloxymethyl)dimethylphosphine oxides with palladium(ll). Crystal structure
of trans-bis[2-(dimethylphosphinoylmethoxy-1,1- dimethylethylamine)]palladium(Il) dichloride,
Inorganica Chimica Acta, 358, (13), 2005, 3671-3679, doi:10.1016/j.ica.2005.07.016.

Abstract: The synthesis, structure, and spectroscopic properties of novel palladium(II) chloro complexes
with a series of (aminoalkyloxymethyl)dimethylphosphine oxides (AOPO) are reported. The complexes
with the general formula PdCl,(N,N’-AOPQO,) were obtained by the reaction of PACI>(CH3CN), with the
ligands in dry ethanol. The crystal structure of the trans-bis[2-(dimethylphosphinoylmethoxy-1,1-
dimethylethylamine)]palladium(Il) dichloride has been determined from single-crystal X-ray diffraction
data. The compound crystallizes in a monoclinic crystal system with a P21/n space group. The square-
planar coordination sphere of palladium consists of two N atoms from two aminoalkyldimethylphosphine
ligands and two Cl atoms in trans-arrangement. The AOPO ligand has monodentate coordination through
the NH, group. The Pd-N and Pd—Cl distances are 2.0610(14) A and 2.3225(4) A, respectively. The
preparation of complexes with a composition PdCl,(AOPO); in chloroform solution is also reported.



Pe3rome: JloknanBaHu ca TOJNYy4aBaHETO, CTPYKTypaTa M CIEKTPAJIHUTE XapaKTEpUCTHKH Ha HOBH
nanagui(Il)-xmopokoMiiekcu Ha cepus aMUHO (YHKIIMOHAIM3UPAHU TPETHYHU (POCHUHOKCUIN
(aminoalkyloxymethyl)dimethylphosphine oxides (AOPO). Kommiekcu ¢ obma ¢opmymna PACI(N,N’-
AOPOQO,) 6sixa momyuenn ot B3ammojeicTBHero Ha PACly(CH3CN), nuranante B 0e3BOJICH €TaHOI.
Kpucramnara crpykrypa Ha the trans-bis[2-(dimethylphosphinoylmethoxy-1,1-dimethylethylamine)]PdCl,
Oerrre onpeneyeHa ¢ METoJa Ha MOHOKPHCTATHA peHTreHoBa audpaxius. CheIMHEHHETO KPUCTAIH3NPA B
MOHOKJIMHHA KpHCTaitHa cuctema ¢ P21/n mpocTtpancTBeHa rpyna. B komriekca Pd e ¢ mrockokBagpaTHa
KoopauHaius oT aBa N aroma ot opranudHus auran u asa Cl- nuranga. Jluranaer AOPO ce koopauaupa
KaTo MoHo/ieHTaTeH npe3 NHo-rpynara. JIbmkunute Ha Bpb3kute Pd-N u P-Cl ca 2.0610(14) A 1 2.3225(4)
A, chotBeTHO. CBHCTaBBT M CTPYKTypaTa Ha OCTaHAIMTE KOMIUIEKCH ca ONpEJAENeHH Ha OCHOBATa Ha
CIEKTpPaJIHM JaHHM, nomyyeHu c meronutre Ha HUY- u SAMP- cnektpockonuu. I[lonmydaBaHero Ha
KOMIUIEKCHUTE B Pa3TBOP Ha XJIOPO(OPM € JTOKIIBAHO CHIIO.

3. G. Gencheva, D. Tsekova, G. Gochev, G. Momekov, G. Tyuliev, V. Skumryev, M. Karaivanova, P. R.
Bontchev,
Synthesis, structural characterization, and cytotoxic activity of novel paramagnetic platinum
hematoporphyrin IX complexes: Potent antitumor agents,
Metal-Based Drugs, (2007), 67376, doi:10.1155/2007/67376

Abstract: Three novel stable Pt(IIT) complexes with distorted octahedral structure and (d.?)' ground state
have been obtained in the course of Pt(Il)-hematoporphyrin IX ((7,12-bis(1-hydroxyethyl)-3,8,13,17-
tetramethyl-2 1H-23H-porphyn-2,18-dipropionic acid), Hp) interaction in alkaline aqueous medium and
aerobic conditions. A redox interaction also takes place together with the complexation process leading to
the formation of Pt(IIl) species and organic radicals. The processes in the reaction system and the structure
of the complexes formed CiS'[Pt(lll)(NH})Q(Hp—:’,H)(HQO)z] -H,O 1, [Pt(HI)(HpﬂH)(HzO)z]‘HzO 2, and
[Pt((O,0)Hp-2n)CI(H20)3] 3, were studied by UV-Vis, IR, EPR and XPS spectra, thermal (TGS, DSC),
potentiometric and magnetic methods. The newly synthesized complexes show promising cytotoxic activity
comparable with that of cis-platin in in vitro tests against a panel of human leukemia cell lines. The observed
cytotoxicity of complex 2 against SKW-3 cells (KE-37 derivative) is due to induction of cell death through
apoptosis.

Pe3rome: Tpu HoBu ctabuinan Pt(11) kommekca cbe cTpykTypa Ha AeopMHupaH OKTaeabp U eeKTPOHHA
xoudurypanus (d,2)! ca monyuenu B xoza Ha Bzaumoseiicteuero Pt(I1)-xemaronophupun IX ((7,12-6uc(1-
xuapokcuernin)-3,8,13,17-rerpamernn-2 1 H-23H-nopdun-2, 1 8-aunponroHosa kucenvHa), Hp) BbB BogHa
OCHOBHA CpeJia M CTaiHU ycloBHs. 3a€HO C Mpolieca Ha KOMILIEKCOOOpa3yBaHe, MPOTUYa OKUCIUTEIIHO
peaykunoneH nporec u ce nmomydaBaT Pt(IIl) xummuunm BugoBe u opranmdHU panukanu. llpomecure B
peaknnoHHaTa cucTema u CTpyKTypaTa Ha oOpa3yBaHUTE KOMILJIEKCH cis-
[Pt(IID(NH3)2(Hp-31)(H20)2]-H20 1, [Pt(III)(Hp-3u)(H20)2]-H:O 2 u [Pt((O,0)Hp-2n)CI(H20)3] 3, ca
uzyuenn ¢ UV-Vis, IR, EPR u XPS cnekrpockonun, Tepmuunu (TGS, DSC), noTeHUHOMETPUYHE H
MarHuTHA MeToAu. HoBocHMHTE3MpaHHWTE KOMIUIEKCH ITOKa3BaT oOellaBalla LHUTOTOKCHYHA aKTHBHOCT,
CpPaBHHMMa C Ta3W Ha CIs-MJIATUH B in Vitro TECTOBE CpEIly MaHEN OT KJIEThYHHU JIMHUHU C JIEBKEMUYEH
npousxon . HabmroaBanata muToToKCHYHOCT Ha KoMIuieke 2 cpenty SKW-3 knerku (nponssonna Ha KE-
37) ce IBIKU HA MHAYIIUPAHETO HA KIIETHYHA CMBPT Upe3 alornTo3a.



4, D.T.Tsekova, G. G. Gencheva, P. R. Bontchev,
Mode of coordination of the polydentate ligand hematoporphyrin IX with Pt(lll), Pd(Ill), Au(ll) and
Cu(ll). An overview, Comptes Rendus de L'Academie Bulgare des Sciences, 61(6), 2008, 731-738.

Abstract: Three different types of coordination of the polydentate ligand hematoporphyrin IX ((7,12-bis(1-
hydroxyethyl)-3,8,13,17-tetramethyl-2 1 H-23H-porphyn-2,18-dipropioic acid, Hp) were found studying its
interaction with the transition metal ions Pt(II), Pd(II), Au(Ill) and Cu(II). Due to its redox properties and
the significant flexibility of the porphyrin moiety, the ligand is capable of stabilizing the intermediate
oxidation state +3 for platinum and palladium, and +2 for gold. The mode of hematoporphyrin coordination
observed in the complexes thus formed of Pt(III), Pd(III), Au(Il) and Cu(Il) is discussed as a function of
the metal properties and reaction conditions.

Peztome: Tpu pa3nuuHy TUTIA KOOPAWHAIMSA HA TOJMACHTATHUS JuraHm xemartomopdupua IX ((7,12-
ouc(1-xunpokcuernn)-3,8,13,17-rerpamernn-2 1H-23H-mopdun-2,18-munponmonoBa kucennHa, Hp) ca
yCTAaHOBEHH TP M3y4YaBaHE Ha B3aUMOJCHCTBHATA My ¢ HoHuTe Ha mpexomguute metanu Pt(Il), Pd(ID),
Au(IIl) u Cu(Il). biarogapenue Ha OKUCITUTETHO-PEAYKIIMOHHUTE CH CBOWCTBA W 3HAYUTETHATA THBKABOCT
Ha NOPQUPUHOBHS PBCTEH, JUTAHIBT € CII0OCOOEH Aa CTa0MIIN3KUpa MEXINHHA CTETIEH Ha OKHCJIEHHE +3
3a TUIaTHHA W Majaguid ¥ +2 3a 3mato. HaunHbT Ha KoopAMHAIMS Ha XeMaTonopdupuHa, HaOM01aBaH B
nonyuyenute komruiekcu ¢ Pt(I11), PA(IIl), Au(Il) u Cu(Il) e oO6cbhaen karo ¢yHKIUS Ha NpUpoOJATa HA
METaJIHUTE HOHH U PEAKLIMOHHUTE YCIOBUSL.

5. D.T. Tsekova, G. P. Gochev, G. G. Gencheva, P. R. Botchev,
Magnetic and spectroscopic methods for structural characterization of paramagnetic
hematoporphyrin IX complex with Cu(ll),
Eurasian Journal of Analytical Chemistry, 3(1) 2008, pp.79-90.
http://eurasianjournals.com/EJAC/index.php/ej/article/view/349/351

Abstract: A paramagnetic metalloporphyrins type complex, [Cu(II)(Hp-n)].2H>O has been obtained during
the reaction of Cu(ll) and hematoporphyrin IX ((7,12-bis(1-hydroxyethyl)-3,8,13,17-tetramethyl-21H-
23H-porphyn-2,18-dipropionic acid), Hp) in alkaline aqueous medium. The solution and solid-state
structure of the complex were studied through UV-Vis, IR, and EPR spectroscopic methods. The applied
simulation procedure using the parameters from the experimental EPR spectrum proved the square planar
structure of the complex with symmetrical coordination of the porphyrin ligand to Cu(Il) via the four pyrrole
N-atoms in the porphyrin macrocycle.

Pe3ztome: 1lonyueH e mapamarHuTeH MeTanonopGupruHoB TUl KoMmiuieke cbe cberas: [Cu(l)(Hp-2n)].2H20
or B3ammeneiictBuero Ha Cu(ll) m xemartomopdupur IX ((7,12-6uc(1-xunpokcuermin)-3,8,13,17-
tetpametin-21 H-23H-noppun-2,18-qunponuonoBa kuceianHa) - Hp) BBB BOJHO OCHOBHA cpeja.
CrpykTypaTa Ha KOMIUIEKCA B TBBHPIOTO CHCTOSIHME W B pa3tBop € m3yueHa ¢ UV-Vis, IR u EPR
CHEKTPOCKONICKM ~ MeTonau. lIpuiokeHata  CHUMyJalMOHHAa MpoLeAypa C  IapaMeTpuTe  OT
excriepumenTanaus EPR criekthp mokasa mimocko KBajpaTHaTa CTpyKTypa Ha KomIuiekca, B koito Cu(Il)
€ ChC CUMETPHYHA KOOPJIUHAIIUS KbM YeTHPUTE TUPOTHHA N-aToMa B MOPHUPHHOBUS MAKPOITUKBIT.


http://eurasianjournals.com/EJAC/index.php/ej/article/view/349/351

6. G. Momekov, D. Ferdinandov, S. Konstantinov, S. Arpadjan, D. Tsekova, G. Gencheva, P. R. Botchev,
M. Karaivanova,
In vitro evaluation of a stable monomeric gold(ll) complex with hematoporphyrin IX: Cytotoxicity
against tumor and kidney cells, cellular accumulation, and induction of apoptosis, Bioinorganic
Chemistry and Applications, Tom:2008, 2008, Article ID 36 7471, 8 pages doi:10.1155/2008/367471.

Abstract: The antineoplastic potential of a stable monomeric Au(Il) complex with hematoporphyrin IX
(Hp), namely [Au(IDHp-2u.(H20).], was investigated in a panel of tumor cell lines. The complex exhibits
strong cytotoxicity, whereby the leukemia- and lymphoma-derived cell lines are more sensitive, with I1Csg
values comparable to those of the reference anticancer drug cisplatin. In contrast, the solid tumor models
are more sensitive to the platinum drug. A comparative assessment of both agents against the human kidney
cell line 293T has shown that [Au(IDHp-u.(H20):] is less cytotoxic. The gold complex induces
oligonucleosomal DNA fragmentation in tumor cells following 24-hour treatment and hence its cytotoxic
effect is at least partly mediated by induction of apoptotic cell death. A prominent intracellular gold
accumulation was detected after treating tumor cells with [Au(I)Hp.u.(H20)2] which shows that its
putative pharmacological targets are readily accessible after a short incubation period.

Pe3rome: TloTeHIIMANBT 32 MPUIOKEHUE KaTO MPOTUBOTYMOPHO JIEKApCTBO HA MOHOSAPEH KOMIUIEKC Ha
Au(Il) ¢ xemaronopdupun IX (Hp), csc cheraB [Au(ll)Hp.ou.(H20),], € uzcnensan B maHen OT TyMOPHHA
KJICThYHU JUHUHM. KOMIUIEKCHT MposiBsiBa M35IBEHa LUTOTOKCUYHOCT, KAaTO JIEBKEMUYHH U JUM(OMHHU
KJIETHYHHU JIMHUU ca TIO-4yBCTBUTEIHH KbM TECTBAHOTO cheauHeHue, a ICsy CTOWHOCTHTE ca CPaBHUMH C
TE3U Ha pe)epPEeHTHOTO NPOTUBOPAKOBO JIEKAPCTBO LUCIIATHH. OOpaTHO, MOZEIUTE OT COIUIHH TYMODPHU
ca MO-4yBCTBUTENIHH KbM IUIATUHOBOTO JeKapcTBO. CpaBHUTENHA OLIEHKA HAa eeKTUTe Ha LUCIIATUH U
HOBOTO ChEeIMHEHUE CIIPSMO YOBeIIka Ob0peuna kieTbuynHa muHusd 293T nokasea, ye [Au(I))Hp-21.(H20)2]
e mo-cnabo urorokcuyeH. Komminekcest Ha Au(Il) unaynmpa JJHK ¢parmenrtanus B TYMOpPHU KIETKH cIie]
24-4yacoBO TpPETUPAHE M CIIEJ0BATEIHO HETOBUAT LMUTOTOKCHYEH €(EKT € MOHE YaCTUYHO MEAUUPAH OT
WHIyIIMPaHEe Ha arnoNnTOTUYHA KJIEThUHA CMBPT. Y CTAHOBEHO O€ 3HAUYNUTENHO BHTPEKIETHUHO HATPYIIBAHE
Ha [Au(IDHp.2n.(H20):], koeTo noka3sa, ye mpe/nojaracMuTe (hapMaKoIOTHUHH LIEIH €a JIECHO JOCThITHH
CJIel KpaThbK MHKYOALMOHEH MEPUO/I.

7. G. Georgieva, G. Gencheva, B. L. Shivachev, R. P. Nikolova,
A new monoclinic polymorph of dichloridotetrakis(dimethyl sulfoxide)ruthenium(ll),
Acta Cryst., E64, 2008, m1023, doi:10.1107/5160053680801996X ,
Structure factor file (CIF format) https://doi.org/10.1107/5160053680801996X/fj2125Isup2.hkl

Abstract: By studying the substitution reactions in hot dimethylsulfoxide (DMSO) solution of the Ru(IV)
complex with the ligand 3-amino-2-chloropyridine (acp), with a composition frans-[Ru' Cls(acp):]-H-0, a
new polymorph of cis,fac-RuCl,(DMSO-S);(DMSO-0O) was prepared. The compound crystallizes as
yellow-orange crystals in the Monoclinic, P21/c space group. Ru has distorted octahedral coordination with
two cis-oriented chloride ligands and four dimethylsulfoxide ligands. Three of the sulfoxide ligands are S-
bonded in the fac-configuration, while the fourth is O-bonded. The compound is a new and fourth
polymorph of the complex. Two other monoclinic forms and an orthorhombic modification have been
previously reported.

Peziome: B xona Ha peaknuuTe Ha JUTAHIHO 3aMECTBaHE B Pa3TBOP Ha ToOpell AUMETHICYI(POKCHT
(DMSO) na xommrekca Ha Ru(IV) c mmranga 3-2MUHO-2-XJIOpOTUPHINH (acp), CbC CHCTaB f(rans-
[Ru(IV)Cla(acp):2]-H20O, ot peaknmonHara cucrema Oemie momydeH HOB monmmopd Ha Ru(ll)-DMSO
komiiekc, cis,fac-RuCl,(DMSO-S);(DMSO-0). CbeauHeHHETO KPUCTATIU3Upa KaToO KBIATO-OPaHKEBU


https://doi.org/10.1107/S160053680801996X/fj2125Isup2.hkl

KpUCTalld B MOHOKIMHHA KpHCTallHa cucTema, P21/c mpoctpanctBena rpyna. Ru e ¢ medhopmupan
OKTaeIpuyHa KoopauHalws, karo nsa Cl° nuranma ca pasmoyiOKEHU B CIS-TIOJIOKCHHE, a OCTaHAIHUTE
KOOPJIMHAIIMOHHHA MECTa Ca 3aC€TU OT YCTUPU TUMETHICYIPOoKcHIHY uranaa. Tpu ot DMSO-nuranaure
ca KOOPJAWHUPAHH TIpe3 S-IOHOPEH aTOM BBB fac-KOH(HUTyparus, YeTBBPTUAT € KoopauHHupaH mpe3 O-
aToM. CheIMHEHUETO € HOB, YETBBPTH MOIMMOP( Ha KOMITICKCA.

8. P.J. Gorolomova, R. P. Nikolova, B. L. Shivachev, V. I. llieva, D. Ts. Tsekova, D. T. Tosheva, E. S. Tashev,
S. G. Varbanov, G. G. Gencheva,
Theoretical and experimental studies on the coordination ability of 1,4
bis(dimethylphosphinylmethyleneoxy)benzene,
Bulgarian Chemical Communications, 43 (2), 2011, 244-253.

Abstract: A combined experimental and theoretical study of the crystal, molecular and electronic structure,
and coordination ability of 1,4-bis(dimethylphosphinylmethyleneoxy)benzene was performed using X-ray
single-crystal analysis, FTIR spectral characterization, and quantum chemical calculations. The title
compound crystallizes in the triclinic crystal system, P-1 space group. The asymmetric unit consists of two
symmetrically independent molecules. The optimization of the molecular structure of the compound in the
gas phase at different levels of theory (ab initio, RHF/6-311G(d), MP2/6-311G(d) and DFT B3LYP/6-
311G(2df,2p)) shows the existence of several conformers. In the description of the conformers, a torsion
angle Ca-Car-O-C was used. The results from the optimized molecular structures are compared with the
X-ray single crystal data. The electronic structure of the most important for the coordination ability
molecular fragments was described in terms of Natural Bond Orbitals (NBO) analysis and Mulliken
charges.

Pe3zrome: Kpucrannata, MOJIEKyJTHa U €JIEKTPOHHA CTPYKTYPa, KAKTO U KOOPIAMHALIMOHHATA CIIOCOOHOCT Ha
1,4-6uc(numeTnnQocHUHUIMETHIICHOKCH)OCH3eH ~ Oelle  W3ydYeHa C T[OMOIITa Ha MeToja Ha
MOHOKpHUCTalHaTa peHtreHoBa audpaxius, FTIR cnekTpockonus W KBaHTOBO-XUMHYHHM HM3UUCIICHHS.
CheMHEHNETO KpUCTAIM3Mpa B TPHUKJIMHHATA KpHUCTanHa cuctema, P-1 mpocrpaHcTBena rpyma. B
acUMETpUYHATa €IMHHMIA CE ChABPXKAT ABE CHMETPUYHO HE3aBUCUMH MOJEKYyIH. ONTHMHU3UPAHETO Ha
MOJIEKYJTHATA CTPYKTYypa Ha CheJJMHEHUETO B Ta3oBa (Daza Ha pa3NMuHU HUBA Ha Teopust (ab initio, RHF/6-
311G(d), MP2/6-311G(d) u DFT B3LYP/6-311G(2df,2p) ) noka3Ba Hamu4ne Ha HAKOJIKO KoH(popMepa. B
OIMCAHMETO Ha KOH(popMepuTe € u3non3Bad TOp3UOHEH BI'bil Car-Car-O-C. Pesynrarure 3a AbIDKHMHA Ha
BPB3KH, BAJICHTHH W TOP3UOHHH bIJIM HA ONTHMH3UPAHUTE MOJIEKYJTHH CTPYKTYpH Osxa CpaBHSBAHU C
JAaHHUTE, TONYYeHH OT peHTreHosara audpakuus. EneKkTpoHHaTa CTpPyKTypa Ha Haii-BaKHHTE 3a
KOOpAWHAIIMOHHATA CIIOCOOHOCT MOJIEKYJIHHM (parMeHTH Oelle omnucaHa 10 OTHOIIEHHE Ha aHaln3a Ha
ectectBeHuTe opoutanu (NBO) u 3apsinute Ha MbIuKkeH.

9. D.Tsekova, V. llieva, G. Gencheva,
NMR study on the solution behavior of series of hematoporphyrin IX complexes,
Current Issues in Organic Chemistry, Topics in Chemistry and Material Science, Vol. 5, ISSN 1314-0795,
(Ed. R.D. Nikolova, S. Simova, P. Denkova, G. N. Vayssilov), Heron Press, 2011, p. 52.

Abstract: The structure and solution stability of four iron-hematoporphyrin IX complexes were determined
using NMR and UV-Vis spectroscopy. The modes of the ligand coordination in the solid-state structure of
the complexes have been proved using their IR spectra. The correspondence between solid state and
solution structure was studied based on their IH NMR characterization and UV-Vis spectra. The ligand,



hematoporphyrin IX in all complexes obtained is coordinated via pyrrole N-donors forming
metalloporphyrin and sitting atop (SAT) types complexes.

Pezrome: C nomomra Ha NMR u UV-Vis cmekrpockomnmsi 0sxa W3ydeHH CTPyKTypaTa B pa3TBOp U
cTaOMITHOCTTA HA YeTHPH KOMIUIEKca Ha xkelsi3o ¢ xemaronopdupus [X. Koopaunanusra Ha Turananre B
KOMILIeKcHuTe Oete n3ydena ¢ momomnra Ha MY cnextpanen ananus. ChOTBETCTBUETO Ha CTPYKTypaTa Ha
KOMIUIEKCUTE B TBBPIOTO ChCTOSHUE M CTPYKTYpaTa B pa3TBoOpa Oellle H3yueHo ¢ moMoIITa Ha Texuure 'H
NMR u UV-Vis cnekrpu. Jluranger xemaronopdupus I[X BBB BCHYKH TONYY€HH KOMIUIEKCH €
KOOpAWHHUpaH 4pe3 muposHuTe N-aToMH, KaTo 00pa3yBa WM MeTanonopupruHOB wiu oT Thuma Ha SAT
(sitting-atop) KOMITJIEKCH.

10. G. Momekov, M. Karaivanova, I. Ugrinova, E. Pasheva, G. Gencheva, D. Tsekova, S. Arpadjan, P. R.
Bontchev,
In vitro pharmacological study of monomeric platinum (l1l) hematoporphyrin IX complexes,
Investigational New Drugs, 29 (5), 2011, 742-751, d0i:10.1007/s10637-010-9412-8.

Abstract: This report is among the first to address the antineoplastic potential of stable platinum(III)
mononuclear coordination compounds. The synthesis and structural characterization of the active complex
species in solution was done using EPR and UV/Vis spectroscopy. The cytotoxic properties of the three
new complexes of Pt with hematoporphyrin IX were investigated in malignant and kidney cells. They
have been shown to exhibit concentration-dependent antiproliferative effects against a spectrum of cell lines
representative of some important types of neoplastic disease in humans. In the cell lines studied, complexes
1 and 2 (where coordination takes place via the pyrrole nitrogens) proved to be very effective. Complex 3
(with off-porphyrin coordination), was consistently lower in terms of cytotoxicity. Due to the solubility
problems of compound 1, detailed studies were carried out with the remaining complexes, 2 and 3. Both
Pt'"-porphyrin complexes (2, 3) turned out to be much less cytotoxic against the human embryonic kidney
cell line HEK-293T compared to cisplatin. ELISA DNA-based fragmentation study showed that the
cytotoxicity of these compounds is highly dependent on their ability to trigger apoptosis. In all cell lines
investigated, complex 2 had superior proapoptotic activity as compared to complex 3. Moreover, the ability
of 2, 3, and cisplatin to bind a 40 b.p. DNA sequence was studied whereby their adduct-forming abilities
strongly correlated with their cytotoxic and proapoptotic effects. These findings strongly indicate that like
cisplatin, the cytotoxicity of the Pt" complexes is mediated by DNA-binding and induction of cell death
through apoptosis. The presented results demonstrate the antineoplastic potential of three mononuclear Pt"'-
hematoporphyrin IX complexes, which necessitate further detailed pharmacological evaluation. Compound
2 is of particular interest for additional evaluation due to its highly favorable features - lower cytotoxicity
against renal cells and significantly superior accumulation in tumor cells compared to the reference drug
cisplatin.

Pe3ztome: ToBa cbOOLIEHNE € CPE ITBPBUTE, KOUTO OLICHSABAT Bb3MOXKHOCTUTE Ha cTabmitHu rtatuHoBU(111)
MOHOSIIPEHN KOOPAMHALIMOHHN CheIUHEHUS 1a ObAaT NpWIaraHd KaTo aHTUTYMOPHHU areHTH. 3a CHHTE3a
Y CTPYKTYPHOTO OXapaKTepu3NpaHe Ha aKTUBHUTE KOMIUIEKCHU BHIOBE B pa3TBoOp Osixa n3nonsanu EPR u
UV/Vis cnekrpockonuu. [[MTOTOKCHMYHMTE CBOMCTBA Ha TpuTe HOBU Komiuiekca Ha Pt ¢
xematonopdupu IX ca u3ciaenBaHu B 310KayecTBEHN 1 ObOpeuHu KieTku. [lokazaHo Oe, ye Te nposBsSIBaT
KOHIIEHTPAI[MOHHO 3aBUCHMH aHTUIponHdepaTuBHE e(EeKTH cpemry CIEeKThp OT KIEThYHH JINHUH,
MIPEICTAaBUTENHN 33 HSIKOW Ba)XHW BHIOBE HEOIUIACTUYHM 3a00JsBaHUs mpu xopa. Ilpm wu3crnensanute
KJIETHYHU JIMHUM, KOMIUIEKCH 1 1 2 (Ipy KOUTO KOOPAMHALMATA CE€ OCHIIECTBSIBA Ype3 MUPOIHHUTE N-
aToMHu) ce okaszaxa mno-edextuBHu. Kommueke 3 (¢ xopaunanus Ha Pt(IIl) u3pbH nmopduprHa) mokasa
W3SBEHO NO-HUCKA IIUTOTOKCHYHOCT. OCBEH TOBA, ITOPaJU MPOOJIEMHTE C PA3TBOPUMOCTTA HA ChEMHEHHE
1, moapoOHM OHOJIOrMYHHU TECTOBE OsXa MPOBEIEHH CaMO ¢ KOMIUIEKCH, 2 1 3. J[BaTa KOMILIeKca oKa3axa



MHOTO TTO-HUCKA IUTOTOKCHYHOCT CPEITy YOBEUIKHA eMOproHanHu 060peunu kineTbunu imann HEK -293T
B cpaBHeHwe ¢ nmcruiathH. M3cneasaneto Ha JIHK ¢parmentanms c¢ ELIZA kur nokasa, ue
LUUTOTOKCHYHOCTTA Ha TE3U CheANHEHMS 3aBUCH OT CIIOCOOHOCTTA UM JIa MHIYLUPAT arnonTto3a. BB Bcuuku
W3CTeIBAHA KJIETHYHH JIMHUHM, KOMIUIEKC 2 TIPOSIBSBA IIO-M3SBEHA IPOAIONTOTHYHA AaKTHBHOCT B
CpaBHEHHE ¢ KOMIUTIEKC 3. 3a1bI00ueHUTE OMOJIOTHYHHN H3CIEABAHIS KATETOPHUYHO [TOKA3BaT, Y€ TOA00HO
Ha [UCIUIATUH, IUTOTOKcHuHocTTa Ha Pt kommiekcure ce memuupa ot JJHK-cBbp3Bane 1 MHAyLUpaHe HA
KJIEThYHA CMBPT upe3 amomnTo3a. llodydennure pe3ynTaTu 3a aHTUHEOIUIACTUYHHS MOTEHIIMAI Ha TPHUTE
MoHosapern kommiekca Pt''-xematomopdupun IX ca mpeamocTaBka 3a JONBIHHMTENIHA IIO-TIOAPOOHA
¢dapmakonornyHa oneHka. CpbenuHeHue 2 € OoT 0coOeH HMHTEpec 3a JAOMBIHMTENHA OICHKa IMOopaau
OJIaTONPHUATHUTE XapPaKTEPUCTHKHU, KAaTO TO-HHCKA IIMTOTOKCHUYHOCT Cpelry OBOpEYHUTE KIETKH U
3HAYUTENTHO TO-100pO HATPYNBaHE B TYMOPHHUTE KJIETKH B CPaBHEHHE C PePEepeHTHOTO JIEKapCTBO
IUCIUIATHH.

11. D. Tsekova, P. Gorolomova, G. Gochev, V. Skumryev, G. Momekov, D. Momekova, G. Gencheva,
Synthesis, structure and in vitro cytotoxic studies of novel paramagnetic palladium(lll) complexes with
hematoporphyrin IX,

Journal of Inorganic Biochemistry, vol:124, 2013, pages:54-62, doi:10.1016/j.jinorgbio.2013.03.012.

Abstract: In this study, we propose a new approach for the design of cisplatin-dissimilar complexes with
improved physico-chemical and biological properties. To our knowledge, this is the first report concerning
the potential of stable palladium(III) coordination compounds as antitumor agents. The titled compounds
were obtained from the interaction of PACls*>" and hematoporphyrin in an alkaline aqueous solution. The
reaction was followed by UV/Vis and EPR methods and it was found that this coordination reaction is
accomplished with a parallel redox process leading to the formation of Pd™-species and organic radicals.
Different types of metal coordination were observed varying the metal-to-ligand molar ratios studied (2 <
Pd:Hp < 8): 1) coordination outside the porphyrin ring at the propionic acid substituents; 2) asymmetric
bonding on the top of the porphyrin macrocycle and 3) coordination inside of the porphyrin ring. The final
product of this interaction in solution is always a metalloporphyrin-type complex. A dinuclear coordination
compound with composition [Pd"™»(Hp.3n)Cl3(H20)s]-2PdCl,, 1 was spontaneously obtained as a solid
during the interaction at metal excess (Pd:Hp > 4). The solid-state structure of the complexes has been
determined using thermal analysis (thermogravimetry and differential scanning calorimetry (DSC)), EPR,
and magnetic measurements and through interpretation of their IR spectral characteristics. In the complex,
each of the Pd" centers has elongated octahedral geometry with d,>-ground state as one Pd"-center is
coordinated to the two deprotonated carboxylic groups outside the porphyrin macrocycle and the second
Pd"-center—to cis-located N-atoms of the adjacent pyrrole rings and their octahedral geometry is
completed with donor species such as CI™ and H,O as terminal ligands. The magnetic measurements are
consistent with the formation of a Pd**~Hp-Pd*" system with slight exchange interaction between the
separated metal centers with d’ electronic configuration. The main product from the equal molar metal-to-
ligand ratio is a mononuclear metalloporphyrin-type complex, which was isolated in a solid state by adding
HCI. In this complex, Pd"™ has distorted octahedral coordination with a (dx—y2)' ground state. The
complexes under investigation showed promising cytotoxic activity in a concentration-dependent manner
in the micromolar concentration range. The dinuclear complex 1 showed remarkable cytotoxicity against
K-562 cells. The more detailed evaluation of complex 1 showed that its potency greatly correlates with the
ability to induce apoptosis. The results obtained proved the necessity of further detailed biological
investigation on the mechanism of action of these newly proposed cisplatin-dissimilar agents.

Pe3tome: 1IpensioxkeH € HOB IOAXO0J 3a IPOEKTUPAHE HA METAIIHU KOMIUIEKCH ChC CTPYKTYpa, pa3jinyHa OT
IUCIUIATUH U ¢ MOM00OpeHH (PU3UKOXUMUYHUA U OWMOJIOTHMYHU CBOMCTBAa. TOBa € MBPBOTO CHOOIICHUE 33
roTeHana Ha crabmran nanaaui(Ill) koopaMHAIMOHHN CheTUHEHUS KaTO MPOTUBOTYMOPHHU CPECTBRA.



Kommuiekcure 6sxa nomyduenn ot Bzanmozeticteuero Ha PACLy> n xemaronopdupun IX BB BoiHA OCHOBHA
cpena. Peakuusata G6e cnemena ¢ momomra Ha UV/Vis u EIIP cmekrpockomusi. YcraHoBeHo Oe, ue
KOMILJIEKCOOOpa3yBaTeIHaTa peakus MpoTHYa MapajelIHo ¢ PelloKC Mpolec, Bojxell 10 oOpa3yBaHe Ha
Pd"'-xommekcHy BUIOBE M OpranudHu pagukanu. Ilpu pasnuaan Monau otHomeHus (2<Pd:Hp<8) Gsxa
MOJyYEeHH KOMIUIEKCH C Pa3jiidyHa KOOPAMHAIMS HAa XeMaToNop(UpPUHOBHUS JIMTAHA, KAaKTO cieasa: 1)
KOOpAWHALKS U3BBH MOPPUPHHOBHS MPBCTCH MPH KAPOOKCUIIOBHUTE IPYNHU HA CTPAHUYHHUTE 3aMECTHTEIH;
2) acHMETPHUYHO CBBP3BaHE Haa MOPPUPHHOBHUS MAKPOIUKBI M 3) KOOPOWHAITHSA B TOP(OHUPHHOBHUAT
npbcTeH. KpalHUST IpogyKT OT B3aUMOAEHCTBUETO B Pa3TBOP BUHATU € KOMIUIEKC OT METaIonophUpHHOB
i, 2. Jusapen xommuieke ¢be cbetas [Pd™y(Hp.su)Cla(H20)s]-2PdCl,, 1 Gente mosy4eH CIIOHTAHHO OT
peaKkIMOHHATa cHUCTeMa B TBbpAa ¢asza npu u3nuirsk Ha nanaauid (Pd:Hp > 4). CecraBbT 1 cTpyKTYypaTa
Ha KOMIUIEKCUTE B TBbpAa (a3a Osxa M3y4yeHU C IIOMOINTA HA TEPMHUUYCH aHAIU3 (TEPMOrPaBUMETPHS U
nudepeHLIanTHa CKaHWpala KalopuMeTpus), MarHuTHM wu3MmepBanusi u EIIP  cmexTpockomus.
Wntepnperanusta Ha NY-cniekTpuTe n0Ka3a HauMHA Ha KOOPAHMHALMS Ha JMTaHga XeMaTronop(upuH B
oTaenHuTe Komiuiekcu. B komiiekca 1, Beceku ot Pd™ e ¢ reometpust Ha yabIKEH OKTaebp U OCHOBHO
ChCTOSIHME C HecaBoeH enekTpoH Ha (d?)! opburamara. B wmonekynara, emuamsar Pd™-nentsp e
KOOpAWHHUpAaH KbM JIBETE JENPOTOHHPAHU KapOOKCHIIOBU I'PYNMU HW3BHH MOPPUPHHOBHUS MAKPOIMKBI, a
sropust Pd" - xbM cis-pasnonoxennte N-aromu Ha cheeanuTe uponau N-aromu. KoopauHanuoHHusT
nomuenbp ¥ Ha asara Pd" e mombnnen ¢ monogentatnu surapaun karo CIo m H,O. MaruurHute
M3MEPBAHMSA Ca B ChOTBETCTBHE C 00pa3yBaneTo Ha qusapen Pd**—Hp—Pd*" komruiekc ¢be c1a6o 0OMeHHO
B3aMMOJICHCTBUE MEXKIY OT/EIEHUTE MeTaanu eHTpose ¢ d’ enektponna koHdurypauus. OCHOBHHUST
MPOAYKT TNPH EKBUMOJAPHU CHOTHOIUEHHS METALJIMTAHA € MOHOSAPEH MeTaJonopGUpUHOB THII
KOMILIEKC, KOWTO O€llle M30JIMpPaH B TBHPIO CheTostHue upe3 podassue va HCL. B tosu kommieke Pd™ e ¢
KOOpAMHAIMA Ha AeGOPMHUpPaH OKTAEAbp M €JIEKTpOHHA KoopauHanus (dx—y2)!. Kommiekcure nokaszaxa
o0elaBana MUTOTOKCUYHA aKTUBHOCT ¢ KOHLIEHTPALMOHHO-3aBHCHUM e(eKT B 00J1acTTa Ha MUKPOMOJTHUTE
KoHIeHTpauuy. [lomyuyennre noOpu pe3ynTaTu Aoka3axa HEOOXOAWMOCTTA OT HO-HATATBIIHO MOAPOOHO
OMOJIOTUYHO HM3CcTie/IBaHE Ha MEXaHW3Ma Ha JCHCTBHE HA TE3W HOBU METATHH KOMIUIEKCH, ChC CTPYKTYpa
pa3nuvHa OT HUCIUIATHH.

12. N. Doneva, N. Boseva, G. Gencheva, D. Tsekova, G. Momekov,
Oncopharmacological Evaluation of Cytotoxic Platinum, Palladium and Gold Metal Complexes with
Porphyrin Ligands,
Basic & Clinical Pharmacology & Toxicology, 115 (Special Issue), 2014, 313.

Abstract: The higher oxidation state of the complexes of transient metals possesses some advantages over
cisplatin in terms of kinetic stability and less propensity for interactions with non-pharmacological targets.
The presented survey is focused on an in vifro pharmacological evaluation of higher oxidation state
platinum, palladium, and gold metal complexes with porphyrin ligands as potential tumor-inhibiting
metallodrugs.

Pe3tome: KoMIiekcuTe Ha TIPEXOIHN METAIH TMPUTEKABAT IIPEAUMCTBA TIPET IIUCIIATHHA TI0 OTHOIIICHHE
Ha KMHETUYHA CTAOWITHOCT M TO-CJIa00 M3pa3eHa CKIOHHOCT 32 B3aUMOJIEHCTBUS ¢ He(apMaKOIOTUIHU
nenu. [lpeacraBeHOTO MpoydBaHETO € (OKYCHpPaHO BBPXY in Vitro (QapMakoIOTHYHa OIICHKa Ha
nmop(GUPHUHOBY KOMIUIEKCH C METaJlHM WOHM Ha IIaTHHA, Hajlajvid W 3JIaTO B MO-BUCOKH CTEIICHH Ha
OKHUCJICHHE.



13. R. H. Lyapchev, M. G. Dangalov, G. G. Gencheva, N. G. Vassilev, P. Y. Petrov,
Atropisomeric phopshorus-decorated 1-phenyl-3,4-dihydroquinazolin-1-ium NHC precursors,
Bulgarian Chemical Communications, 49, (D), 2017, 106-112.

Abstract:  The crystal structure of 3-(2-(diphenylphosphorothioyl)phenyl)-4-oxo-1-phenyl-3,4-
dihydroquinazolin- 1-ium perchlorate was determined by single-crystal X-ray diffraction technique. The
compound crystallizes in a centrosymmetric triclinic P-1 crystal system with a P-1 space group. The
structure consists of a 3-(2- diphenylphosphorothioyl)-4-dihydro-quinazolin-1-ium) cation neutralized with
a perchlorate anion.

Pezrome: CreanHeHneTo 3-(2-(mudennndocdopornonn)penun)-4-okco-1-penun-3,4-muxuapo-
XMHA30JIMH-1-MeB MepXIopaT KPUCTAIN3Upa B LEHTPOCHMETpUYHATA TPUKIMHHA P-1 mpocTpaHcTBeHa
rpyna. KpucramHara cTpykTrypa ce cberon OT 3-(2-mudenmidocopoTrnon)-4-TuxXuapo-XnHa30I1H-1 -
MyM) KaTHOH, HEYTPAJIU3HPaH C NepXJI0paTeH aHHOH.

14. S. Y. Zareva, G. G. Gencheva,
Crystal structure and spectral study of 3-methylpyridazinium hydrogensquarate, Bulgarian Chemical
Communications, 50 (J), 2018, 119-125.

Abstract: The crystal structure of 3-methylpyridazinium hydrogensquarate was determined by single-
crystal X-ray diffraction technique. The compound crystallizes in a monoclinic crystal system with a P21/n
space group. The crystal packing shows the formation of layers of hydrogen squarate anions and 3-
methylpyridazinium cations, connected by strong hydrogen O-H:--O and N-H:---O bonds. The novel
derivative of squaric acid was spectroscopically characterized in solution by UV/ Vis- and solid state using
FTIR-spectroscopy.

Pe3ztome: KpucranHata CTpykTypa Ha 3-METHINMPHIA3UHUEBUS XUIPOTEHKBApaT Oe oIpe/ieNieHa ¢ MeTo1a
Ha MOHOKpHCTaJIHA peHTreHoBa Audpaxius. CheIUHEHUETO KPUCTAJIM3Mpa B MOHOKIMHHA KPUCTaTHA
cucreMa ¢ P21/n npoctpanctBeHa rpymna. Kpucramnata pemierka € u3rpajgeHa OT CIOEBE OT
XUIPOTeHKBAAPATHH aHUOHHU U 3-METWINMHPUAA3MHUEBH KaTHOHH, CBBP3aHHU ChC 3[paBH BojopoaHu O-
H---O u N-H---O BpB3ku. HOBOTO IMpOM3BOIHO HA KBaJpaTHATA KUCEIMHA € XapaKTePU3UPaHO B PA3TBOP
c UV/Vis- cnektpockonus U B TBbpAO cheTosiHue ¢ FTIR-cnekTpockonus.

15. Zh. V. Georgieva, A. G. Ugrinov, R. P. Nikolova, B. L. Shivachev, S. Y. Zareva, S. G. Varbanov, T. D. Tosheva,
G. G. Gencheva,
Coordination of bis((dimethylphosphinyl)methyl)amine to copper(ll). Synthesis and single-crystal
structure of its mononuclear octahedral copper(ll) complex,
Bulgarian Chemical Communications, 50 (J), 2018, 251-259.

Abstract: A series of mononuclear and polynuclear copper(Il) coordination compounds were synthesized
with a ligand belonging to the family of tertiary phosphine oxides functionalized with a secondary amino
group, namely bis((dimethylphosphinyl)methyl)amine, L. The complexes were obtained by the interaction
of the ligand with copper (II) in ethanol solution and the presence of CI™ and AsFs as counterions and at
different M:L molar ratios. The study of the structures of the complexes was done based on X-ray data for
the mononuclear complex with composition [CulL,]Cl,-3H,O, interpretation of their IR spectra, and



elemental analysis. The investigated ligand as a chelating ligand coordinates by forming two five-
membered N, O-chelate rings in mononuclear complexes or as a bridging O, O-linker between metal ions
in polynuclear structures. The mononuclear compound crystallizes in the orthorhombic space group Fdd2
with unit cell parameters a = 19.123(16), b =21.657(16), ¢ = 13.107(11) A and Z = 8. Its crystal structure
consists of complex [Cu*L, ]** cations, chloride anions, and water molecules. The two ligands in the
compound are coordinated in a tridentate mode, each forming two five-membered Cu-O-P-C-N chelate
rings. Cu’" has tetragonally compressed octahedral coordination in the CuOsN»- chromophores.

Pestome: Cepus OT MOHOSAPEHH W TONUSAPEHM KOOPAWHAIMOHHU cheauHeHus Ha wMexa(ll) Osaxa
CHUHTE3UPAaHU C JIMTaHI, MPHHALISKAIl KbM CEMEHCTBOTO Ha TpeThdHuTe (GochUHOKCUAH,
(hYHKIIMOHANM3UPAHU C BTOPHYHA aMHUHO TpyIa, a MMEeHHO Ouc((ammerwindochuHII)METHI)aMuH, L.
Kommnekcure 0sixa monydeHu npu B3auMojaelcTBHeTo Ha nurania ¢ mez(ll) B pa3TBop Ha eTaHon U B
npuckeTBUeTo Ha ClI” w/mnmm AsF¢~ Kato MpOTHBOWOHW W MPH pa3NUYHU MOJHU ChoTHOmEeHUs M:L.
Wscnensanero Ha CTPYKTypUTEe Ha KOMIUIEKCHTE € HAaIpaBEHO Ha 0a3ara Ha JaHHM 3a CTPYKTypaTa Ha
MOHOSIIpeHusT KoMIiuleke cbe cbeTaB [Cul,]Cly-3H,O, wunTepmperanus Ha Texuure IR crnektpu u
eJIeMeHTEeH aHanu3. V3yuaBaHusT JIUraH] € XeJIaTeH U ce KOOPAUHHUPa Ype3 o0pa3yBaHe Ha 1Ba MEeTYJICHHU
N, O-xenaTHU UMKbJIa B MOHOSIIPEHU KOMIUIEKCH WK KaTo MOCTOB O, O-murann, CBbp3Baiku METATHUTE
HOHM B TMONMIPEHHU CTPYKTYpH. MOHOSAPEHUSAT KOMIUIEKC KpUCTAIH3Hpa B OPTOpOMOMYHATA
MpocTpaHcTBeHA Tpyna Fdd2 ¢ mapaMeTpu Ha eleMeHTapHa kietka a = 19.123(16), b = 21.657(16), ¢ =
13.107(11) A u Z = 8. Kpucranuara CTpyKTypa ce ChCTOH OT KoMIuekcHu Katronn [Cu?*L, 2%, xmopuann
AaHMOHM U BOJIHH MOJIEKYJU. J[BaTa nTuranaa B CbeAUHEHUETO Ca KOOPAWHUPAHU OMAEHTATHO, KaTO BCEKU
oOpasysa npa nerwieHHd Cu-O-P-C-N xemarau npecreHa. Cu?* B CuOsNa- xpomodopure € ¢
TETParoHaiIHO AeQOpMUpPaHa OKTaCAPUIHA KOOPAMHALIHSL.

16. G. Momekov, I. Ugrinova, E. Pasheva, D. Tsekova, G. Gencheva,
Cellular Pharmacology of Palladinum(lll) Hematoporphyrin IX Complexes: Solution Stability,
Antineoplastic and Apoptogenic Activity, DNA Binding, and Processing of DNA-Adducts,
Int. J. Mol. Sci., 19, (8), 2018, cTp.:1-21, d0i:10.3390/ijms19082451.

Abstract: Recently, two paramagnetic Pd" complexes of hematoporphyrin IX ((7,12-bis(1-hydroxyethyl)-
3,8,13,17-tetramethyl-2 1 H-23H-porphyn-2,18-dipropionic acid), Hp), namely a dinuclear one
[Pd"™,(Hp-3n)Cl3(H20)s]-2PdCl,, Pd1 and a mononuclear metalloporphyrin type [Pd"™(Hp.u)CI(H20)]
‘H>O, Pd2 have been synthesized reproducibly and isolated as neutral compounds at different reaction
conditions. Their stability and structure in DMSO solutions were investigated in detail by UV/Vis and EPR
spectroscopy. It was found that the active species in solution are a dinuclear complex (Pdl) and a
mononuclear (Pd2) complex. In the dinuclear complex Pd1, one Pd™ ion is coordinated to the deprotonated
COO- groups from the side chains of the porphyrin ligand and the second Pd™ ion - to two adjacent pyrrole
N-atoms on the top of the porphyrin ring and the complex system Pd-Hp-Pd is retained in solution. Pd" in
the mononuclear complex, Pd2, is located in the plane of the porphyrin ring in the metalloporphyrin-type
complex. Pd™ centers in both complexes have distorted octahedral coordination. The spectroscopic features
observed were unchanged for more than five days and the active species in solutions during the biological
assay were assumed to be palladium complexes of hematoporphyrin IX thus characterized.

The compounds tested manifested cell growth inhibitory effects at micromolar concentration
against tumor cell lines with distinct cell type and origin. The calculated ICso values proved that in general,
palladium complexes exhibit lower activity compared to that of the referent drug cisplatin and as a rule, the
metalloporphyrin type complex Pd2 is less active than the dinuclear compound Pd1. Contrary to the general
trend, the Pd1 complex exerts remarkable activity against K-562 cells, with 50% cell growth inhibition at
more than 4-fold lower concentration compared to cisplatin. It also displays relatively close activity against



the HD-MY-Z cell line compared with the referent drug. The ability of palladium complexes to induce
programmed cell death was evaluated in a comparative experiment with Pd1 and cisplatin in HL-60 cells.
The two compounds cause a significant increase in the apoptotic histone-associated DNA fragments.
However, the novel dinuclear compound, Pd2 causes comparable proapoptotic effects at substantially
higher concentrations and that corresponds to the tumor cell line chemosensitivity bioassay. Parallel
assessment of the ability of Pd1 and cisplatin to form intrastrand guanine bis-adducts showed that Pd1 also
inhibited nuclease activity but failed to completely prevent fragmentation of the target DNA molecule.
Hence, although the DNA-modification plays an important role in the mode of antiproliferative action of
Pd1, its capacity to modify DNA is lower compared to that of cisplatin. The elucidation of DNA-adducts
cellular processing by the NER (Nucleotide excision repair) enzymes demonstrated that the lesions induced
by cisplatin were far better recognized and repaired as compared to those of Pd1. The lower level of NER-
mediated removal and repair of Pdl modified DNA, is an advantageous characteristic of the novel
compound and that means that Pd1 would retain the activity against malignant cells, overexpressing the
NER-enzymatic system. The ability of HMGB-1 protein to bind metallated 40-base DNA fragments
encountered at cisplatin damage resulted in specific repair effects. In a dissimilar manner, the Pd1-modified
DNA was not recognized and it could be expected that the Pd1-modified DNA would not be shielded by
the HMGB-1.

The data analysis of the in-depth biological study unambiguously highlights the differences in
molecular pharmacology of the presented “applicants” for antitumor agents compared to cisplatin.
Moreover, the advantages of the new compounds provide grounds for joining them to the “nonclassical
metal compounds” group. Their unique structure, based on the octahedral coordination of palladium(III)
stabilized with a ligand with favorable properties, is a prerequisite for constructing a new formula with the
potential to control its kinetic behavior as well as the strength of the M-L bonds of the adducts formed in
the biological milieu.

Pestome: Hackopo npa mapamarautan Pd" komruiekca ma xemaromoppupun IX  ((7,12-6mc(1-
xuapokcuetnn)-3,8,13,17-rerpamernn-2 1 H-23H-nopdun-2, 1 §-qunponroHosa kucenuna), Hp), a umeHHO
musapen  [Pd™y(Hpsu)Cl3(H20)s]:2PdCl,, Pd1 u  monosiapen metanonopdupunos tun  [Pd"(Hp.
»1)CI(H20)]-H20, Pd2 ca cunTe3npanu Bb3NPOU3BOANMO U U30JIUPAHH KaTO HEYTPAIHU ChEAMHEHUS IIPH
pa3MYHM PEaKIMOHHW ycioBUs. TsaxHara cTaOMIHOCT U cTpykTypa B DMSO pa3rBopu ca u3ydeHH
noapodbno upe3 UV/Vis u EPR cnekrpockonus. YcTaHOBEHO €, Y€ aKTHBHUTE BHIOBE B Pa3TBOpa ca
nusapen kommuekce (Pd1) u monosapen kommieke (Pd2). B ausapenus xomruieke Pd1, exun Pd™ iion e
KoopauHHUpaH KbM aenpoToHupanute COO- rpynu OT CTpaHUYHUTE BEPUTH HA TTOP(OUPHUHOBHS JIUTAH], a
sropust Pd" iioH - KbM J1Ba chceHM MUPOJIOBH N-aTOMa B TOpHATA YacT Ha NOP(OUPUHOBHSA TIPHCTEH U
nusapenusat komiuiekc Pd-Hp-Pd ce 3amasea B pastBop. Pd" B monosapenms xommiekc, Pd2, e
pasnosioxked B paBHMHarta Ha mnopdupunoBus npbcren. Pd™ HommTe B gBara KoMmIuiekca MMar
negopMupaHa OKTaeJpu4Ha KoopAWHAIMA. HaOmoJgaBaHWTe CHEKTpaIHU — XapaKTepUCTUKU  ca
HENPOMEHEHM IOBeYe OT MEeT JHU M C€ NMPHEMa, Y€ aKTUBHUTE BHJOBE B Pa3TBOPHUTE [0 BpeMe Ha
OMOJIOTUYHUS aHATTU3 ca MaNlaIneBU KOMIUIEKCH Ha xemaTtornophupuH IX.

WzyuaBanute CbeMHEHHUS TMPOSBSBAT HWHXHUOUTOPHU eQEKTH BBPXY KIETBYHHS pacTeX MpH
MHUKPOMOJIHAa KOHLIEHTpALMs CPelly TYMOPHHU KJIEThYHH JIMHUHU C Pa3idveH KIeThbUEH THUI M MPOU3XOI.
Uzuncnennte croitnoctn Ha ICso oKa3BaT, 4ye KaTo 1710 ManagieBUTe KOMIIEKCH MPOSBSIBAT MO-HUCKA
AKTHUBHOCT B CPaBHEHUE C Ta3W Ha pe)ePEeHTHOTO JIEKAPCTBO UCIUIATHH U KaTO MPaBUIIO KOMIUIEKCHT OT
MetanonopduprHoB THI Pd2 e mo-maiko akTuBeH ot qusapeHoto cbeauHenne Pd1. IlpotusHO Ha obmiaTa
TeHAeHIM, KoMiuiekehT Pd1 nposiBsiBa 3a0enexuTeIHa aKTUBHOCT CPEILy KJIETKH OT KJIeTbyHa JuHus K-
562, ¢ 50% wuaxuOMpaHe Ha KIETHYHHUS pacTeX IMpH TOoBede OT 4 MbTH IMO-HUCKA KOHIEHTpAIHs B
CpaBHEHHE C LMCIUIATHH. TOW CBHIIO Taka MOKa3Ba OTHOCHUTEIHO ONM3Ka aKTHBHOCT B CpPaBHEHHE C
pedepeHTHOTO IUIaTHHOBO JIEKapcTBO cpelly kierbyHarta juHus HD-MY-Z. CnocoGHocTra Ha
naJiaiieBUTe KOMIUIEKCH Ja MHIYLUpPaT MporpaMupaHa KieTbuHa CMBPT Oelle OlleHEeHa B CPaBHUTEJICH
ekciepuMeHT Ha Pdl w mucrutatma B HL-60 xietku. JIBere cheaWHEHWS TPUUYUHSBAT 3HAYHTEITHO
yBEJIMUEHHE Ha aroNTOTHYHUTE XucToH-acouuupanu JIHK ¢parmentn. Bvrnpeku ToBa, AUSAIPEHUST



koMmiuiekc, Pd2, mnpuumHSABa CpaBHHMH MPOANONTOTHYHH €(PEeKTH TpH 3HAYUTEITHO II0-BHCOKH
KOHIIGHTPAllMM ¥ TOBa B OMOaHaNM3a ChOTBETCTBA HA XMMHOYYBCTBUTEIHOCT Ha TyMOpHAaTa KJIETHYHA
muaus. [lapanenHara oneHka Ha cnocoOHoctTa Ha Pdl m mucnmaTiH Aa oOpasyBaT BBTPEBEPIIKHU
TYaHWHOBH bis-ayKTH, TIOKa3Ba, dye Pdl chimo naxubOupa HykiIea3HaTa akTUBHOCT, HO HE yCITIBa HAITBIHO
Ia BB3MpensTcTBa (pparmMenTrpanero Ha nenesara JJHK-monekyma. CrnenoBarenno, Beupekn e JJHK-
MoIudUKaNUATa Urpae BaXKHAa PoJid B HauMHa Ha aHTUnpoiudepatuBHO aedctBue Ha Pdl, Herosusar
kanaruTeT ma Momuduimpa JJHK e mo-HHCHK B CpaBHEHHE C TO3HM Ha IUCIUIATHH. M3SCHSIBAHETO HA
kierbuHaTa 00padborka Ha JJHK-amyktute or NER (Nucleotide excision repair) eH3uMuTe JEMOHCTPHPA,
4e MOBpenuTe, MPEIU3BUKAHH OT LUCIUIATHH, CA MHOTO T0-100pe pa3no3HaTH U MONPAaBeHU B CPaBHEHHE C
te3u Ha Pdl. Ilo-uuckoro HuBo Ha NER-mennmpano oTcTpaHsBaHe U Bb3cTaHOBsiBaHE Ha Pdl
moauduimpana JIHK e GiaronpusaTHa XapakTepuCTHKAa Ha HOBOTO CheIMHCHHE U TOBA 03HadaBa, e Pdl
IIIe 3aMa3y aKTUBHOCTTA CpeIlly 3J0KaueCTBEHH KIETKH, cBpbXekcnpecupaiiku NER-en3umHara cucrema.
Cnocobnoctra Ha HMGB-1 npotenna na cesp3Ba metanupanu 40-6azo8u IHK dparmenTy, oTkput npu
YBpeXXIaHe Ha MUCIUIATHHA, BOIU 0 cuenu(uaHu Bh3cTaHOBUTENHH edekTH. [lo pasnuuen Haunn Pdl-
momudunmpanara JJHK ne Oemre pasmoszHaTta u Moxke 1a ce odaksa, ye Pd1-mogudumnmpanara JJHK msima
na Objae expanupana or HMGB-1 nporeuH.

AHaMU3bT HA JAHHHUTE OT 3aIBJIOOYEHOTO OMOJIOTHYHO HM3CJeIBaHEe HEJBYCMHUCICHO MOIYepTaBa
pa3IUKUTE B MOJIEKYJIHATa (PapMaKoIIOTHs Ha TIPEICTABCHAUTE ,,KAHAUIATH 332 IPOTHBOTYMOPHHU CPEACTBA
B CpAaBHCHHC C LUCILIATHUH. OcBeH TOBa, NPCAUMCTBATaA Ha HOBUTC CHECAMHCHHUA AdaBaT OCHOBAHHUEC 3a
MNPUCHECANHABAHCTO MM KBbM I'pylara Ha ,,HCKIIACUYCCKUTC MCETATHU C'I)GI[I/IHGHI/IH”. Taxnara YHUKAJIHA
CTpYKTypa, OazupaHa Ha okTaenpuuHata koopauHanws Ha mananui(lll), crabunmsmpan c¢ muranm c
ONaronmpuATHU CBOICTBA, € TPEANOCTaBKa 3a KOHCTPyHWpaHe Ha HOBa QopMyia C MOTEHIHAN 3a
KOHTPOJIMpaHe Ha KWHETUYHOTO MY TIOBEIeHUE | 3/paBuHaTa Ha M-L Bpb3kuTe B afyKTUTe, 00pa3yBaHu
B OMOJIOTMYHATA cpera.

17. L. P. lvanova, P. S. Vassileva, G. G. Gencheva, A. K. Detcheva, Feasibility of two Bulgarian Medicinal
Plant Materials for Removal of Cu?* lons from Aqueous Solutions,
Journal of Environmental Protection and Ecology 21, (1), 2020, 37— 45.

Abstract. In this study, the feasibility of two biomaterials based on Mentha spicata L. (MS) and Ruta
graveolens L. (RG) from the group of ethereal oil plants for the removal of Cu?* ions from aqueous solution
was investigated. The samples before and after Cu®"adsorption have been characterized using FTIR
spectroscopy. Generally, the plant materials are composed of cellulose, hemicellulose, and lignin.
Therefore, they contain many functional groups such as hydroxyl, carbonyl, carboxyl, amino, and similar
functional groups with a specific chemical nature. FTIR spectroscopy in the range of 4000400 cm ™! is a
suitable method to explore the qualitative adsorption characteristics of surface functional groups of the
medicinal plants under investigation. The FTIR spectra of both materials are poorly influenced after
treatment with an aqueous Cu?* solution. Hence, it can be concluded that probably no complex formation
between Cu?" ions and surface functional groups occurs.

Pe3ztome: V3cnenBaneTo € HACOYEHO KbM CIIOCOOHOCTTa Ba Onomarepuana Ha 6azata Ha Mentha spicata
L. (MS) u Ruta graveolens L. (RG) oT rpynara Ha eTepHIHO-MACIICHUTE pacTeHus aa 3aabpxar Cu’" onn
OT BOJHH Pa3TBOpU. [IpoOuTe 0T GUOMaTEpHaNIUTE IIPEIH | CIIe] 00paboTKa ¢ pa3TBOpH, Chabpxkamy Cu?t
ca xapaktepusupanu c nomomra Ha FTIR cnextpockonus. Pactutennure matepuanu Hai-oOmo ce
CBCTOAT OT IeYJI03a, XeMUIIeNy103a U JTUTHUH. ClIeIoBaTeIHO, T€ ChbPIKAT Pa3INYHU (DYHKIIMOHATHN
TPyNH KaTo XUJIPOKCHUITHA, KapOOHMIIHA, KapOokcmiHa, amuHO 1 ap. FTIR crekrpockonusTa B Auana3oHa
4000 - 400 cm™' e moAXO/AALL METO 32 KAYECTBEHA OLIEHKA HA (QYHKIIUATA HA TPYIH OT IIOBBPXHOCTTA Ha
u3cieBaHNTe JieueOHU pacTeHus npeau u cien tperupane. FTIR cnekrpure u Ha nBara matepuaia 0sxa
1260 MOBJIMSIHM CIIEJl TPETHPAHE C BOJEH pa3TBOP, Chabpkart Cu’’. Crie0BaTeHO MOKeE J1a CE 3aKIIOUH,



Ye MpOoNEChT Ha KOMILIEKcooOpasyBane Ha Cu’'- HOHUTE ¢ MOBBPXHOCTHUTE (DYHKIMOHAIHH IPYIH HE €
onpeenn| 3a 3aabpikanero Ha Cu?’ -HoHUTE HA IOBBPXHOCTTA.

18. Z. Gospodinova, T. Kamenska, G. Gencheva, M. Georgieva, N. Krasteva,
PEGylation of graphene oxide nanosheets modulates cancer cell motility and proliferation ability,
J. Phys.: Conf. Ser., 1762 (012001), 2021, 1-8, https;//doi.org/10.1088/1742-6596/1762/1/012001.

Abstract: Recently, graphene oxide (GO) has been increasingly investigated for its biomedical and
biological applications, including in cancer research. Lately, the data have demonstrated that PEGylation
of nanoparticles (NPs) improves their solubility and stability in physiological solutions and alters the
reactivity toward cancer cells. In this work, the effect of PEGylated GO nanosheets on the migratory and
proliferation ability of A375 melanoma cells, used as a cancer cell model has been evaluated and compared
to normal kidney MDCK cells. The quality of the GOs materials and the PEGylation process were
investigated using Fourier transform infrared spectroscopy (FTIR). The nGO spectrum showed bands
belonging to the O-containing functional groups, such as OH, COOH, epoxy groups, adsorbed water
molecules, and also low intensive bands of in-plane vibrations of the skeletal -C=C- bonds of the hexagonal
aromatic rings from graphene sheets. In the FTIR spectrum of pure mPEG-NH2, the weakly intense broad
bands at 3265 and 3110 cm™ and the peak at 1641 cm™ were assigned to the asymmetric and symmetric,
and deformation vibrations of NH,-functional groups. The bands around 2880 cm™! are due to the stretching
vibrations of CH, and CH3 (from the methoxy groups) and these at 1473, 1410, 1365, and 1350 cm™ were
assigned to their deformation modes. The intensive triplet with a maximum at 1114 cm™ (with an overtone
at 1970 cm™) together with the bands at 964 and 850 cm™ were assigned —~C-O-C- functional groups of the
polymeric structure. The infrared spectrum of nGO-PEG contains the characteristic bands of mPEG. The
lack of aband at 1725 cm™ belonging to the IR spectrum of pristine nGO, suggested the removal of carbonyl
functions (of COOH) most likely due to the formation of an amide bond (-CO-NH-) during the
incorporation of mPEG-NH2 on the nGO surface. Hence, the low intensive peak at ~ 2950 cm™ and the
intensive peak at 1635 cm™! can be assigned to the formed amide linkage (-CO-NH-) of the surface of the
PEGylated nGO.

Peztome: Hanocnensk rpadeHoBust okcuz (GO) Bce moBeue ce M3y4yaBa BbB BPb3Ka C MOTEHIMATHUTE
OMOMEIUIIMHCKY ¥ OWOJIOTMYHHM TNPWIOKEHHS, BKIIOUMTETHO M BbB BpPb3Ka C JICYCHHETO HA DaKa.
[locnennure nanHu B Ta3u obnact mokas3saT, ye [IEI'mnmpanero Ha HaHOwWacTHUIM MOAOOpsiBa TsAXHATA
Pa3TBOPUMOCT M CTaOMJIHOCT BBB (DPM3UOJOTUYHU PA3TBOPH M NMPOMEHS PEaKTUBHOCTTA KbM PAKOBHUTE
kieTkd. B Tasu pabora ca mpejacraBeHu pesynrtature 3a edekra Ha PEGuiupanure GO-HaHOYACTHIIN
BBPXY CIIOCOOHOCTTa 3a MUTpanusi U nposudepanus Ha A375 MelaHOMHHM KIETKH U 32 CPaBHEHHUE €
OllIeHEHa Ha 00I11aTa TOKCUYHOCT KbM 311paBu 0b0peunn MDCK knetku. KauectBoro Ha GO MaTepuanurte
u nporieca Ha PEGupane (PEGylation) 0sixa u3cienBaHu ¢ MOMOIITa Ha HHpPaYEPBEHA CHEKTPOCKOIIHUS
(FTIR). CnextspbT Ha NGO moka3a UBUIH, AbJDKALIH ce Ha O-ChabpKamuTe QYHKIHOHATHE TPYITH, KaTO
OH, COOH, emokcuanu rpymnH, aacopOUpaHd BOJHU MOJEKYJIM, KAaKTO M HHCKO WHTCH3UBHHU WBHIIH,
MIpENHUCaHu Ha paBHUHHUTE TpenTeHHs Ha —C=C- BpB3KM OT XEKCArOHAJIHWTE apOMaTHU NPBCTEHU B
rpagenoBure cinoese. HabmonaBanute B FTIR cnexkrspa Ha unct mPEG-NH2 cnabo nHTEH3UBHU LIMPOKH
uBuIy 1pu 3265 1 3110 cm™ v mnnara npu 1641 cm™! 6s1xa npunmcany Ha aCHMETPUYHHUTE M CHMETPUYHH,
u pedopmanmonnn TpenteHuss Ha NHr-pyHkrmonamaure rpynu ot mPEG-NH2. Veumute oxomo
2880 cm™! ca orHecenu kbM BaenTHUTE Tpentenus Ha CH, u CHs - rpynuTe (OT METOKCH IPYITUTE), & TE3U
npu 1473, 1410, 1365 u 1350 cm™! ca npunucanu Ha TexHute nepopMaMOHHK TpenTeHns. MHTeH3uBHAsT
TpuIUieT ¢ MakcumyM Tipu 1114 cm™ (¢ o6epron npu 1970 cm™) 3aequo ¢ usuimre npu 964 u 850 cm’!



Osixa otHeceHd KbM —C-O-C- QyHKIHMOHATHHUTE TPyNy Ha MOJNMMeEpHaTa CTpykTypa. MHppadepBeHHAT
cniektbp Ha nGO-PEG chabpika xapakrepuute upuiy Ha mPEG-NH2. Jlunicata na usuna npu 1725 cm’!,
npousxoxkaama or MU- cnekrbpa Ha Herperupanus nGO, mpeanonara oTCTpaHsBaHE HAa KapOOHHIHU
¢yaxmmm (H7a COOH), Hait-BeposTHO TIopaan o0pa3yBaHeTO Ha amuaHa Bph3ka (-CO-NH-) mo Bpeme Ha
BiumrouBaHeTo Ha MPEG-NH» Bbppxy moBbspxHOcTTa HAa nGO. CiemoBaTenrHo, HUICKOMHTEH3MBHATA UBHUIIA
npu ~ 2950 cm™ u uHTeH3uBHATA MBHMI@ npH 1635 cm’!' Morar ma GbaaT npuUNKMCcaHM Ha oOpasyBaHaTa
amuHa Bpb3Kka (-CO-NH-) Ha moBspxHOCTTa Ha PEGHmupanms nGO.

19. M. Georgieva, Z. Gospodinova, M. Keremidarska-Markova, T. Kamenska, G. Gencheva, N. Krasteva,
PEGylated Nanographene Oxide in Combination with Near-Infrared Laser Irradiation as a Smart
Nanocarrier in Colon Cancer Targeted Therapy, Pharmaceutics. 2021;13(3), 424,
https://doi.opr/10.3390/pharmaceutics13030424

Abstract: Anticancer therapies that integrate smart nanomaterials have been a focus of cancer research in
recent years. Here, the effects of PEGylated nanographene oxide (nGO-PEG) particles in the dark and their
combined effect under near-infrared irradiation on low and high-invasive colorectal carcinoma cells are
presented. This study aims to develop nGO-PEG as a smart nanocarrier for colon cancer-targeted therapy.
Graphene oxide (GO) and PEGylated GO suspensions were obtained in water and culture media and the
first steps in the experiments were their physicochemical characterization. The reduction and
functionalization of nGO by methoxypoly(ethylene glycol) amine (mPEG-NH2) were investigated in detail
using Fourier transform infrared (FTIR) and Raman spectroscopy. FTIR spectroscopy provided
simultaneous high-resolution spectral data of both types of GO suspensions. These spectra characterized
the oxygen functionalities on the nGO surface as well as confirmed the PEGylation process in the nGO-
PEG nanoparticle suspension. FTIR spectra are interpreted taking into account the presence of oxygen
functional groups, such as hydroxyl and ether/epoxy groups on sp> hybridized carbons and carbonyl and
carboxyl functional groups on sp? hybridized carbons. The broadband between 3650-2550 ¢cm™ indicated
OH-stretching vibrations characteristic of hydroxyl and carboxyl (OH) groups and adsorbed water. The
high-wavenumber shoulder at 3610 cm™! and the deformation mode observed at 1403 cm™ were assigned
to the hydroxyl groups. The band centered at 3430 cm™' together with the bending mode around 1610 ¢m’!
suggested the presence of adsorbed water on the nGO surface. The OH stretching vibrations, represented
as a wide overlapping band centered on 2950 cm™!, together with the band of 1725 cm’!, could be explained
by the presence of carboxyl groups (COOH). The peak at 1725 ¢cm™ was indicative of C=O stretching
vibrations of carbonyl groups. The peak at 1285 ¢cm™! was assigned for the C(sp?)—O simple bond from
carboxyl and/or carbonyl groups. The presence of ethers was proven by an intense absorption band around
1087 ¢cm and a shoulder at 998 ¢cm™, which corresponds to C-O stretching vibrations, and the two
shoulders at 957 and 840 cm™ were connected with the existence of epoxides. The in-plane vibrations of
the —C=C- bonds from hexagonal aromatic rings of the graphene nanosheets were observed as weak-
intensive peaks in the interval of 1585-1440 cm™ in the FTIR spectrum. The spectrum of PEG-NH2 was
characterized by two weak peaks at 3250 and 3110 cm™ and one at 1641 cm™! assigned to NH2-groups. The
bands at 2880 cm! represented the stretching vibration of CH, and CH; groups and these at 1473, 1410,
1365, and 1350 cm™! suggested their deformation modes. The —-C—O—C— functional groups of the polymeric
structure were presented by an intensive triplet with a maximum peak at 1114 cm™ (with an overtone at
1970 cm™) together with the bands at 964 and 850 ¢cm™. The FTIR spectrum of nGO-PEG proved the
reduction of nGO and PEG-NH2 conjugation. Most of the characteristic bands for PEG-NH2 were found
in the spectrum of nGO-PEG. Because the conjugation is non-stoichiometric, some of the bands were
overlapped. The infrared (IR) spectrum of pristine nGO lacked the band at 1725 cm™'. This was due to the
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elimination of the carbonyl function groups most likely because of the establishment of an amide bond (-
CO-NH-) in the process of incorporation of PEG-NH2 on the nGO surface.

Raman spectra were used for the characterization of the lattice structure of graphene materials. The
positions, line shapes, and intensities of the peaks in Raman spectra give information for investigating the
structures and electronic properties of graphene-based materials. Carbon materials without a disorder
display only one band (G band) at 1582 cm™'. When disorders are introduced in materials, a defect-induced
band D arises at 1350 cm™ as symmetry is broken. Other bands appear or are modified and the G band
shifts, broadens, and is overlapped, but yet intense. In our samples, nGO and nGO-PEG, D, D’,and D + G
peaks appeared. The D and D + G peaks belong to the forbidden transitions and prove the presence of
defects that are characteristic of graphene oxide-based materials. The G mode is due to the in-plane
stretching vibration of hybridized C-sp2 and displays not only aromatic rings of carbon but also others,
such as >C=0 function. The 2D mode is always allowed and appears as the most intense feature in a perfect
single-layer graphene. This band was not well resolved in the spectra of nGO and nGO-PEG. The absence
of the 2D band or an extra-wide band also indicates that GO was dominated by a high degree of disorder.
The strong and broad D band and an ID/IG ratio confirmed the lattice distortions and a large amount of sp*
carbon function. However, the presence of an intensive G peak both in the spectrum of nGO and nGO-PEG
showed that the hexagonal aromatic rings of the graphene nanosheets were not destroyed. The ID/IG ratio
(0.927) in the spectrum of nGO-PEG compared to the spectrum of nGO (0.947) suggested that during the
procedure of nGO-PEG synthesis, the aromatic structures have been recovered by repairing defects. In the
spectrum of nGO-PEG, we have found that the 2D band was blue-shifted while the D-band was red-shifted
and, together with the appearance of the D’ band, proved the increase of nitrogen incorporation in the
sample.

Pe3ztome:11poTrBOpaKOBUTE TEPANIMH, KOUTO HHTETPUPAT UHTEIMT€HTHA HAHOMAaTepHally, ca B IICHTbpa Ha
W3CIIEeBaHMATA HA paKa Mpe3 MOCiIeAHUTe roguHu. TyK ca mpeacTaBeHd e(eKTUTe Ha HAaHOYACTHLHU OT
PEGunupan nanorpagen okcun (nGO-PEG) u TexHust koMOMHUpaH eekT mpu oOnbuBaHe B OiaM3KaTa
WH(}ppavyepBeHa 00JacT BbPXY HHUCKO M BHCOKO MHBA3WBHH KJIETKH Ha KOJOPEKTaJeH KapuuHoM. ToBa
Mpoy4yBaHe uma 3a 1en aa pazpadbotu nGO-PEG kato nHTeNMreHTeH HaHOHOCHUTEIN 3a Tepalusi, HacoYeHa
KBbM pak Ha Je6enoro uepBo. Cycrnenzuu ot rpadenoB okcuy (GO) u PEGumpan GO 6s1xa mosy4eHy BbB
BOJIa W KyJITypallHa Ccpella M TBPBUTE CTHIKH B EKCIHEPUMEHTHTE OsiXa TAXHOTO (HUBMKOXUMHYHO
xapaktepusupane. Penykiusara u pyHkiponanu3upaneTo Ha nGO 0T METOKCHITONU(STHIICHTITUKOJ) aMHUH
(mPEG-NH2) 6sixa wuscneaBanu moapobHo c mnomomra Ha Mudpauepena (FTIR) um Pamanosa
cnekrpockonus. FTIR cnekTpockonusTa mpenocTaBd €JHOBPEMEHHM CIIEKTPAJHM AAaHHH C BHCOKA
paszenuTenHa crnocoOHocT U 3a aBarta Buga GO cycnensuu. Te3u CHeKTpH XapaKTepu3upaT KUCIOPO-
chIbpXKaluTe (PYHKIMOHAIHM TPYNH Ha moBbpxHOcTTa Ha NGO, KakTO M MOTBBPKIABaT Ipoleca Ha
[MTEI'mnmupane B cycnensusita ot HanodacTury nGO-PEG. FTIR cnexktpute ce mHTEepOpeTupar, KaTo ce
B3eMe Tpe/IBH/] MPUCHCTBHETO HA PYHKIIMOHAITHY IPYIIH, KATO XUAPOKCUIIHU U €TEPHH/CTIOKCHTHH TPYITH
na C(sp’)- arom n KapGOHWIHY U KapOoKcuaHyu QyHKuroHanau rpynu Ha C(sp?)- arom. HaGmonasanute
mMpokyu uBuIM B o6nactra Mexay 36502550 cm! ce apiokar Ha BanentHn OH-TpenTenus, XapakTepHu
3a xuapokcuiau 1 OH ot kapOOKCHIIHK TPy M ajcopbupana Boja. Pamoro nipu 3610 cm™! v uBuiaTa 3a
nedopmannonsoto Tpentere npu 1403 cm™! Gsxa mpUIMCaHU Ha XUAPOKCUIHWTE rpynu. VBunara mnpu
3430 cm’! 3aemHo ¢ Tasu mpu okono 1610 ¢cm!' nokasBa HanMuMETO Ha aACcOpPOMpaHa BOJAA BBPXY
noBbpxHoctra Ha nGO. Banentnute tpentenus va OH-rpynure npu 2950 cm™', 3aeaH0 ¢ uBuIaTa npu
1725 ¢cm’! ce muTepnpeTnpa ¢ npucheTBue Ha Kapookcwanu rpymu (COOH). Uenuara npu 1725 cm! e
npenucana Ha C=0 BaJIeHTHUTE TPENTEHUs Ha KapOoHmIHK Tpyny. MiBuiara npu 1285 cm™! Gemre oTHeceHa
KbM mpoctara Bpb3ka C(sp2)—-O oT xapOOKCWIHU W/Wiu KapOOHWIHM rpynu. Hanmmumero Ha erepu ce
JI0Ka3Ba C MHTEH3MBHA abcopOumoHHa mBuua npu okosno 1087 cm™ u pamo mpm 998 c¢cm’!, koero



croTBeTcTBa Ha C—O BaJIEHTHHU TPENTEHHs, a JBETE pameHa npu 957 u 840 cm™! moka3Bat NpUCHCTBUETO
Ha enokcuau. PaBHuHHMTE BanmeHTHM TpenTeHuss Ha —C=C— BpB3KUTE OT apOMAaTHU MNPBCTEHU Ha
rpad)eHOBUTE HAHOJIMCTOBE Ce HAOM01aBat Kato ciabo MHTEH3MBHY UBUIM B MHTEpBaja oT 1585-1440 cm
! CrextepbT Ha PEG-NH2 ce xapakTepusupa ¢ MBULM 3a BAJIEHTHOTO aHTUCUMETPHYHO M CUMETPHYHO
tpenTene npu 3250 u 3110 cm™ u nepopmarmonnoro - npu 1641 cm™!, npunucan na NH2-rpynu. Vsuimre
npu okoj10 2880 cm! ce abiKkar Ha BanentauTe Tpentenus Ha CH, u CHs rpymnute, a tesu npu 1473, 1410,
1365 u 1350 cm™! Ha choTBeTHHTE AedopMarmonnu Tpentenus. IIpucserBuero Ha —C—O—C— rpynu oT
HOJIMMEPHATA CTPYKTypa 0sixa I0Ka3aHu ¢ MHTeH3uBHa uKia 1pu 1114 cm™ (¢ o6epron mpu 1970 cm™)
3aeHo ¢ uBuuM npu 964 u 850 cm™ . FTIR cnekrbpsT Ha nGO-PEG nokasa Briousaneto Ha PEG-NH2
Bepxy nGO. IloBeuero ot xapakrepuute uBuim Ha PEG-NH2 6sxa otkputu B criektbpa Ha nGO-PEG.
Toit karo PEGunupaneTo € HecTeXMOMETPUUEH MPOLEC, HAKOU OT UBUIIUTE c€ MPUIIOKpUBAT. B criekThpa
nHa nGO-PEG orcbcTBa MBHIATa OT CrIeKThpa Ha Herpetupanus nGO mpu 1725 cm™!. Tosa ce o6scHsBa ¢
SJIMMUHMPAHETO Ha KapOOHUIHNUTE (QYHKIIMOHAIHY I'PYyIIH, HAl-BEPOATHO MOpaay o0pa3yBaHe Ha aMUAHA
BpBb3ka (—CO-NH-) B mpomeca Ha BxirouBane Ha PEG-NH2 Bbpxy noBspxHoctTa Ha nGO.

PamanoBute criektpute 0sfxa M3MOJI3BAHU 33 XapaKTEpU3UpaHE Ha pelleTbyHaTa CTPYKTypa Ha
rpadenoBure Matepuany. [losunuute, GopMUTE U MHTEH3UTETUTEC HA MUKOBETE B CIEKTPUTE HU JaBaT
nHpOpMAaLUs 32 CTPYKTYPUTE M CJIEKTPOHHHTE CBOMCTBa Ha MaTepuainuTte, Oa3upaHd Ha TpadeH.
Boriepoauure matepuanu 6e3 medekru mokassar camo eaud muk (G muk) mpu 1582 cm!. Koraro ce
BbBeAT IeDEKTH B MaTEPUAIINTE, B CIEKThPa e mosBsiBa D nuk mpu 1350 cm’!, Thit kato cuMeTtpusTa €
Hapywena. [lapanenHo ¢ ToBa, MoraT aa ce MosiBSIBaT WIM c€ MOAUGUIMPAT U Ipyru nmukose U G MUKBT
MOJKE J1a Ce U3MECTBA, Pa3LIMpsiBa U [ia C€ NPUIIOKPHBA, HO BCE MAK J]a OCTaBa MHTEH3UBEH. B cnekTpure
Ha u3ydasBanute npodou nGO u nGO-PEG ce nossuxa D, D’ u D + G nukose. [lukosere D u D + G
MpUHAAJIE)KAT KbM 3a0paHeHUTE IPEXOIH U JOKa3BaT IPUCHCTBUETO HA HA NePEKTH, KOUTO Ca XapaKTEpPHU
3a MaTepualuTe Ha OCHOBaTa Ha rpadeHoB okcui. [InkbsT G ce IBbJIKH Ha PaBHUHHO BaJICHTHO TPENTECHE
>C=C< ((C-sp? aTOM) U € XapakTepeH He CaMo 3a apOMAaTHH NPHCTEHHU, HO M 3a HAJIMYUETO Ha JPYTH
¢ynkumonanau rpynu Ha C B ¢ sp2 xubOpuamzanus, karo >C=0. 2D nmuxbT BHHAru € paspeuieH u
WHTEH3WBEH, U € Hall-OTIMYUTETHATA XapaKTepPUCTHKA B IeppeKTeH eJHOCTIoeH rpaden. To3u muk He Oerre
no6pe paspemex B ciektpute Ha nGO 1 nGO-PEG. Jluncara Ha 2D nuk 1 u3kmounTenHo mupokus D nuk
chlI0 NokasBa, ye GO e noMuUHHpaH OT BUCOKa cTeneH AedexTtd. MHTeH3uBHMAT M mMpoKk D muk u
OTHOLICHUWETO Ha WHTeH3uTeTuTe Ha nukoBere ID/IG moTBbpknaBar aedopmanms Ha pelieTkara u
roJIAMOTO KosyecTBo sp® C-aromMu. Brpeku ToBa, HATMYNETO Ha MHTEH3UBEH G IUK, KAKTO B CHIEKThPA
Ha nGO, taka u B cnekrbpa Ha NnGO-PEG mnoka3a, ye XekcaroHaJHUTe apOMaTHH IPHCTEHH Ha
rpadeHOBUTE HAHOJIMCTOBE He ca pa3pyiienu. CrotHomenueTo ID/IG (0.927) B cnekrbpa Ha nGO-PEG B
cpaBHeHUE che criekThpa Ha nGO (0.947) mpenmonara, 4e o BpeMe Ha Ipolieaypara Ha cuate3 Ha nGO-
PEG, apomatHuTE CTPYKTYpHU J0 U3BECTHA CTEIEH ca BH3CTAHOBEHHW 4pe3 MompaBsiHe Ha aedektute. B
cnekTbpa Ha nGO-PEG oTkpuxme, 4e 2D MUKBT € U3MECTEH XUIICOXPOMHO, T0KaTO D-NIMKBT € u3MecTeH
6aroxpomuo. To3u ¢akt, 3aeqHO ¢ mosBata Ha D' nuka, 1oKa3Ba yBeJM4yaBaHE HAa BKIIOYBAHETO Ha N-
aToMH B pobaTa.

20. V. Velcheva, K. Hegetschweiler, G. Gencheva, Crystal structure of all-cis-2,4,6-trihydroxycyclohexane-
1,3,5triaminium chloride sulfate, C6H18CIN307S, Zeitschrift fur Kristallographie - New Crystal
Structures, 236(6) 2021, 1319, https://doi.org/10.1515/ncrs-2021-0324.

Abstract: The compound C6H18CIN3O7S, crystallizes in trigonal, P31c (no. 159), with parameters, a
=8.3990(14) A, b=18.3990(14) A, ¢ =9.6208(17) A, V=1587.76(17) A*, Z =2, Rgt(F) = 0.0497, wRref
(F2) = 0.1404, T = 300.15 K. The title compound is the triprotonated form of the ligand all-cis-2.,4,6-
triaminocyclohexane-1,3,5-triol, which is known by the trivial name taci. In this study, the crystal
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structure of the triprotonated taci balanced with sulfate and chloride counter anions is presented. The
asymmetric unit of the structure contains 1/3 of [Hstaci]*" and 1/3 of each counter ion. The
[Hstaci]** cations adopt a chair conformation with three hydroxy groups (O—C - 1.398 A) in an axial
and three azaniumyl groups (N—C - 1.486 A) in an equatorial position. The sulfate ions possess typical
tetrahedral geometry as the S and O3S atoms occupy a special position on a 3-fold axis while O2S-
atom resides in a general position, forming three crystallographically equivalent bonds of all four sulfur
oxygen bonds in the anion. The 3D packing of the title compound is constructed of alternating planes
parallel to the ab-plane of the crystal cell where the [Hstaci]** cations are disposed. The distance
between adjacent planes is 4.810 A. The sulfate and chloride anions are located between the planes. In
detail, the sulfate anions are located almost in the middle of a channel, forming nine hydrogen bonds
with surrounding [Hstaci]** cations: 3 with hydroxy groups (O...02S-2.779(9) A) and 3 with
azaniumyl groups (N...02S-$1 - 2.780(9) from the upper plane; and 3 H-bonds with azaniumyl groups
from the bottom plane (N...03S-$2 - 2.844(6) A;). The CI” anions are located closer to the plane here
noted as bottom, forming hydrogen bonds only with azaniumyl groups (N"CI1 =3.254(7) A). To our
point of view, the higher symmetry of the structure is shaped by the H-bonding network.

Pe3tome:B Tazu myOnukanus € mpejacTaBeHa KpucTaaHaTa CTPYKTypa Ha TPUIPOTOHUpaHata gopma
Ha jurasza all-cis-2,4,6-triaminocyclohexane-1,3,5-triol, KOHTO € U3BECTCH C TPUBHUAIHOTO MME taci.
CreaMHEHHEeTO KpUCTaNIM3Mpa B TPUTOHAJHA KpUCTalHa cuctema ¢ P31c mpocTpaHCTBEeHa rpymna u
napaMeTpH Ha KpucTanorpadckara kinetka: a = 8.3990(14) A, b = 8.3990(14)o, ¢ = 9.6208(17) A, V =
587.76(17) A3, (Z = 2, Rgt(F) = 0.0497, wRref (F2) = 0.1404, T = 300.15 K) 3apsasT Ha
TPUIIPOTOHUPAHUS taci € HeyTpanu3upaH cbe cyndarau u xnopugau nporuBoannonu (Hstaci)SO4CL
AcvMeTpyYHAaTa €IMHMIA Ha CTPyKTypara ce chaspkar 1/3 or [Hitaci]** m 1/3 or Bceku or
npotusoiionute. Katnonute [Hstaci]** 3aemar kondopmanus ,,cron" ¢ tpu xuapokcu rpymu (O-C -
1,398 A) B axcumanua u Tpu amuso rpymu (N—C - 1,486 A) B exBaropuanua nosumus. CyndaTaure
HOHM TIpUTEXaBaT TUIMYHA TeTpaeIpuyHa reoMeTpus, KaTo aToMuTe S U enuH oT O-atomu ot O3S
3aeMar CcrHeruajgHa MO3UIUs BhpPXY TpoitHa oc Ha cuMeTrpus (S-O2S~ 120°). Ocrananute O-aTomMu
oOpa3yBar Tpu kpuctayiorpadcku ekpuBasieHTHH S-O Bpb3ku. 3D omakoBkaTa Ha ChEIUHEHHUETO ©
ChCTaBeHa OT PelyBallld c€ paBHHWHH, YCIOpPEIHH Ha ab-paBHHMHATAa B KpUcTanorpadckara KIeTKa,
BbPXY KOMTO ca pasnonoxenu [Hstaci]’' xartuonute. Pa3cTOAHMETO MEXY ChCEIHUTE PABHUHH €
4,810 A. Cyndartaute aHHOHM ca pa3NoJIOKEHH MOYTH B CpejaTa Ha KaHajla, 0Opa3yBailku J1eBeT
BOJIOPOJIHU BPB3KU Che 3a00ukansmmure [Hstaci]*® xatwonu: 3 ¢ xuapokcu rpymure (O...02S -
2,779(9) A) u 3 ¢ azanmymunosu rpynu ( N...02S—-$1 - 2,780(9) A) ot ropnara pasnuna; u 3 H-Bpb3ku
C a3aHMyMMIIOBM Tpymu oT jonHata pasHuHa (N...03S—$2 - 2,844(6) A). ClI” ammonure ca
pas3noNoKeHu Mo-0J130 10 paBHUHATA, OTOEINsA3aHa KaTo ,,I0JHA"™, 00pa3yBaiiku BOJOPOIHH BPB3KH
camo ¢ amuno rpymu (NCl1 = 3,254(7) A). Tlpuemame, 4e 1mo-BUCOKATa CUMETPHS Ha CTPYKTYpaTa Ce
IBJDKU Ha Mpekara oT H-Bpb3ku.

21. V. Velcheva, K. Hegetschweiler, G. Momekov, S. lvanova, A. Ugrinov, B. Morgenstern, Galina
Gencheva, Platinum(1V) Complexes of the 1,3,5-Triamino Analogue of the Biomolecule Cis-Inositol
Designed as Innovative Antineoplastic Drug Candidates, Pharmaceutics, 14 (10), 2022, 2057,
doi.org/10.3390/pharmaceutics14102057.

Abstract: Metal complexes occupy a special place in the field of treatment and diagnostics. Their main
advantages stem from the possibility of fine-tuning their thermodynamic properties and kinetic
behavior in the biological milieu by applying different approaches such as properly constructed inner
coordination sphere, appropriate choice of ligands, metal oxidation state, redox potential, etc., which
are specific to these compounds. Here we discuss the design and synthesis of two octahedral cationic
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Pt(IV) complexes of the tridentate ligand all-cis-2,4,6-triaminocyclohexane-1,3,5-triol (taci) with
composition, fac-[Pt(taci)l;]*, 1 and bis-[Pt(taci)>]**, 2 as well as the potential for their application as
antineoplastic agents. The complexes have been isolated in a solid state as: fac-[Pt(taci)l3]I-:3H.O (1A),
Sfac-[Pt(taci)3]I (1B), fac-[Pt(taci)lz]I-:2DMF (1C), bis-[Pt(taci)2](CO3),-6H,0 (2A) by changing the
acidity of the reaction systems, the molar ratios of the reagents and the counterions, and by re-
crystallization. The ligand taci is coordinated through the NH»-groups, each molecule occupying three
coordination places in the inner coordination sphere of Pt(IV). Monitoring of the hydrolysis processes
of 1A and 2A at different acidity showed that while 2A remained stable over the study period, the I'-
ions in 1A were successively substituted, with the main product under physiologically mimetic
conditions being fac,cis-[Pt(taci)[(OH)2]+ (h2). The antiproliferative tests involved eight cancer cell
models, among which chemosensitive (derived from leukemias and solid tumors) and chemoresistant
human Acute myeloid leukemia lines (HL-60/Dox, HL-60/CDDP), as well as the non-malignant
kidney’ cells HEK-293T showed that the complexes 1A and 2A are characterized by a fundamentally
different profile of chemosensitivity and spectrum of cytotoxic activity compared to cisplatin. The new
Pt(IV) complexes were shown to be more effective in selectively inhibiting the proliferation of human
malignant cells compared to cisplatin. Remarkable activity was recorded for 1A, which showed an
effect (ICso = 8.9 &+ 2.4) at more than 16-fold lower concentration than cisplatin (IC50 = 144.4 £ 9.8)
against the resistant cell line HL-60/CDDP. In parallel, 1A exhibited virtually the same cytotoxic effect
against the parental HL-60 cells (ICso = 9.0 £ 1.2), where cisplatin displays comparable
chemosensitivity (ICso = 8.3 £ 0.8). The determined resistance indices (RI~1) show unequivocally that
the resistant lines are sensitive to both compounds tested; therefore, they are capable of overcoming the
mechanisms of cisplatin resistance. The structural features of these compounds and their promising
pharmacological properties justify their inclusion in the group of “non-classical metal-based antitumor
compounds” and are a prerequisite for the admission of alternative mechanisms of action.

Pe3tome: MetamHuTe KOMIUIEKCH MMaT CIIEIMATHO 3HAYCHUE W 32 KJIMHUYHATA TPAKTHKA, U KaTo
IMarHOCTHYHH cpencTBa. OCHOBHHTE WM MPEIUMCTBA TMPOW3THYAT OT BBH3MOKHOCTTA 3a (HUHA
HAcTpOHKa Ha TEXHUTE TEPMOAWHAMUYHM CBOWCTBA M KUHETHYHO MOBEJCHNE B OMOJIOTHYHATA Ccpelia.
ToBa ce moctura upe3 HpuiiaraHe Ha Pa3dUYHU MOAXOIM, KAaTO NPAaBHJIHO H3rpajieHa BbTPELIHA
KOOpAMHAIMOHHA cdepa, HOAXOII] U300p Ha JIMTaHAW, CTENEH Ha OKHMCJICHUE Ha METala, PeJoKC
MOTEHIIMAT Ha KOMIUIEKCHUS! BUJ U OPYTH, clieqU(UIHM 32 Te3u CheAMHEHHs. B Tazm myOnmukanus
oOchxkIame Au3aliHa U CMHTE3a Ha JBa OKTaeapuyHH katnoHHU Pt(IV) xommekca Ha TpUIeHTATHUS
avrang all-cis-2,4,6-triaminocyclohexane-1,3,5-triol (taci) c¢vc cberaB fac-[Pt(taci)ls]", 1 u bis-
[Pt(taci)]*", 2, KakTO W MOTEHIMANA 3a TAXHOTO INPUIOKEHHE KATO IPOTHBOTYMOPHH AreHTH.
Komruiekcure ca uzonupaHu B TBbPJO ChCTOsiHUE Kato: fac-[Pt(taci)l;]1-:3H,O (1A), fac-[Pt(taci)ls]1
(1B), fac-[Pt(taci)l3]I-2DMF (1C), bis-[Pt(taci)2](COs)2-6H>0 (2A) upe3 nmpoMsHa Ha KHCETMHHOCTTA
Ha PEaKUUOHHWUTE CHCTEMH, MOJIHUTE CBHOTHOLICHUS Ha PEAareHTUTE, M NPOTUBOHOHUTE, W UpE3
npekpuctanuiupane. Jluranast taci e koopauHupan npe3 NHo-rpynure, kato Besika MOJIEKyJia 3aeMa
TPH KOOPAMHAIIMOHHH MECTa BbB BbTpELIHaTa koopauHauoHHa cdepa Ha Pt(IV). [IpocnensBaneTo Ha
nporecute Ha Xuaponu3a Ha 1A u 2A npu pasnudHa KHCETUHHOCT Ha cpeaTa mokasa, 9e T0KaTto 2A
ocTaBa CTa0WJICH Mpe3 Teproja Ha u3ciesBane, I-iionnte B 1A moclie1oBaTeHo ce 3aMecTBaT, KaTo
OCHOBHHSAT TPOJYKT HPU Mojenupanu (usnoioruuHo ycioBus e fac,cis-[Pt(taci)[(OH):]" (h2).
Hanpasenure antunponrdepaTtnBHE TECTOBE, KOUTO BKITFOUYBAaXa OCEM MOJIEIIa HA PAKOBH KIIETKH, CPE/l
KOUTO XMMHOYYBCTBHUTEIHHU (IOJIYYEHH OT JICBKEMHHM M COJIMOHH TYMOPH) U XUMHOPE3UCTEHTHH
YOBEIIKH JHHUU Ha ocTpa muenouaHa jeskemus (HL-60/Dox, HL-60/CDDP), xakto u 3apaBu
O0b0peunn xietku - HEK-293T, nokaszaxa, ue xomiuiekcute 1A u 2A ce XapakTepusupaTr ¢
($yHIaMEHTAIHO pa3inyeH NpoQui Ha XeMOUyBCTBUTEIHOCT U CIIEKTHP HA IUTOTOKCUYHA aKTHBHOCT



22.

B cpaBHeHHe c muciuiatuHa. [lokasano Oe, ye HoBute Pt(IV) kommiekcu ca mo-e)eKTUBHH NpH
CEeNICKTUBHO MHXUOWpaHe Ha mpoiudepanusra Ha YOBEIIKU 3JI0KAYeCTBEHH KJIETKU B CpaBHEHHUE C
nucIuiaTuHa. 3aleNe)uTellHa aKTHBHOCT Oeile peructpupana 3a 1A, KoHTo mokaza edekt
(IC50=8,9+2,4) npu koHIIeHTpanwmsl, moBeue oT 16 mbTH mo-aucka ot nucriatud (ICs=144,4 + 9,8)
cpemry pesucteHTHaTa kieTbyHa tuans HL-60/CDDP. Ycnopeano ¢ ToBa, 1A mposiBSIBH TOYTH CHIIUS
nutotokcudeH edekt cpemry HL-60 kimetkn (ICs50=9.0 £ 1.2), xakto muctmatuabT (ICs50=8.340.8).
Omnpenenennte nHAEKCH Ha pesucTeHTHOCT (RI~1) moka3Bar HeABYCMHCIIEHO, Y€ DPE3WCTEHTHHTE
JUHAW Cca YyBCTBUTEIHH W KbM ABETE TECTBaHU cheaunHeHWs. ClemoBaTelHO, TE ca CIIOCOOHHW na
MPEOI0CIT MEXaHU3MHUTE HAa PE3UCTCHTHOCT KbM HUCIUIATHH. CTPYKTYPHUTE XapaKTEPUCTHKU Ha
Te3U CheAMHEHMS ¥ TEXHUTE oOeIaBaiy (papMaKkoIOrHYHU CBOMCTBA ONPaBAaBaT BKIIOYBAHETO UM B
rpynaTa Ha ,,HeKJIJaCHYECKHTE IPOTHBOTYMOPHHU CheIWHEHHUS Ha METallHAa OCHOBA™ U ca MPEAIOoCTaBKa
3a JIONyCKaHe Ha aJTePHATHBHU MEXaHU3MU Ha JCHCTBHE.

Patent-Lalia-Kantouri, M., Dodoff, N.I., Gencheva, G., Karadjova, |., Hellenic Patent No 1007317
(2011), Reg. No 20100100327 (2010); Int. Cl: CO1G 55/00: Cyclic Method for Preparation of Potasium
Tetrachloroplatinate (K2PtCls),
http://www.obi.gr/obi/Portals/0/ImagesAndFiles/Files/EDBI/2011/A/EDBI_A 2011 06.pdf

[TatenTsT ommcBa npouec Ha penykust Ha KoPtClg no KoPtCls mpu mexu ycnoBus ¢
penyktop KoC20s. IponiechT € nukinndeH. OTnagHuTe pa3TBOPH Cliel MPEKPUCTATN3ALUS HA
K>PtCls ce mommarat na okucinenune ¢ HCI u H2O u ce BpbIIar B cuctemara 3a IoBTOpHA
peayKuus.



