Pe3romera Ha peneH3upaHuTe NyO0JUKANUM Ha ri.ac. 1-p CraHucias
Credano CTaHUMHUPOB HA AHIVIMHCKHA U OBJITapPCKH €3UK

HAYYHHU ITYBJIHUKAIUH - XABUJINTAIHUOHEH TPY ]

(I'pyna ot noka3areau B)

1. ,,Discovering of the L ligand impact on luminescence enhancement of

Eu(Dibenzoylmethane)3.Lx complexes employing transient absorption spectroscopy”

Stanimirov, S.S., Trifonov, A.A., Buchvarov, I.C.

(2021) Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy, 258.

The effect of luminescent enhancement under exchange of the auxiliary ligand in Europium(lll)
tris(1,3-diphenyl-1,3-propanedionato) monohydrate was investigated by steady-state and time-
resolved transient absorption spectroscopy. The excited state relaxation dynamics of this
complex was analysed through a comparison of the experimental data obtained for several model
compounds, namely Eu(DBM)s;.NH3;, Eu(DBM)s.EDA, Eu(DBM)s.Phen, AI(DBM); and
dibenzoylmethane (DBM) in various solutions and polymer matrices. The results show there is
no linear relationship between enhancement of the emission quantum yield and the luminescent
lifetime, which suggests that the auxiliary ligand reduces the rate of nonradiative relaxation of
the lanthanide ion, but also affects the excited state energy transfer from ligand to metal ion.
Transient absorption data shows a clear correlation between the efficiency of the energy transfer
and the degree of triplet state population expressed by an amplification of the signal for its
excited state absorption band on going from Eu(DBM)3-H,0 to the Eu(DBM) = .L complex. The
results show that this auxiliary ligand exchange acts as a “switch” turning the intersystem
crossing on or off as a competitive pathway for excited state relaxation of the europium(lil)

complexes.

EdexThT Ha TyMHHECIICHTHO yCWJIBAaHE IIPHU OOMEH Ha croMmaraTeiHus Jurasa B EBponmeBusr
()  rpuc (1,3-audennn-1,3-nponaHanoHaTo) MOHOXHApAT Oemre wu3cieABaH upe3 YB
E€MHCHOHHA U a0COpPOIMOHHA CIIEKTPOCKONHUSA U TPAaH3MEHTHA aOCOPOIMOHHA CIIEKTPOCKOIHSL.
JIlnHamMuKaTa Ha pellakcanus Ha Bb30YIEHOTO ChCTOSIHUE Ha TO3U KOMIUICKC Oellle aHaIM3upaHa

4pe€3 CpaBHCHUC HA CKCIICPUMMCHTAJIHUTE JaHHU, ITOJYUCHHU 3a HAKOJIKO MOACITHU ChbCAWHCHUA, a



umerano Eu(DBM)3;.NH3;, Eu(DBM)3;.EDA, Eu(DBM)s.Phen, AI(DBM); u nuGenzomnMeTan
(DBM) B pa3nuuH# pa3TBOPU U MOJIUMEPHH MaTpUIIM. Pe3ynraTure moka3Bsar, 4e HAMa JTUHEHHA
Bpb3Ka MEX]y MOBHIIABAHETO HAa KBAHTOBUS JOOMB Ha €MHCHUS M BpPEMETO Ha >XHBOT Ha
JYMHHECIICHIIMSTA, KOETO ITpENarojara, 4e CIOMAaraTelIHUST JIMTaHJ HaMalsiBa CKOPOCTTa Ha
Oe3m3rpBaTENHATA pellaKcallisi Ha JJAHTaHUIHUS HOH, HO CBIIO Taka BIMsE BHPXY MPEHOCA Ha
SHePTUHHUS OT BB30YIEHOTO CHCTOSHHE HA JIMTaHIAa KbM MeTagHus HOH. JlaHHWUTE OT
TpaH3HEeHTHaTa abcopOIMs MOKa3BaT SCHA KOpeNnaius Mexay e()eKTHBHOCTTa Ha €HepruiHUS
TpaHcdep M CTENEeHTa Ha 3aceiBaHe HAa TPUILICTHOTO CHCTOSHUE, M3PA3eHO 4pe3 yCHIIBaHE Ha
CHTHaJIa 3a HeroBara aOCOpPOIMOHHA WBWIIA B TPAaH3UEHTHHS CIEKTHP NPU NPEMHHABaHE OT
Eu(DBM)3.H,O xpm Eu(DBM);3.L komrmuiekc. Pesynratute moka3BaT, ue CMsSHATa Ha TO3HU
criomMararelieH JIMTaHja JeiicTBa KaTo ,,[IPeBKJIOYBATEN, BKIIOYBANl MM W3KIIOYBAI]
WHTEPKOMOWHAIIMOHHATA KOHBEPCHS KAaTo KOHKYPEHTEH IIbT 3a pellakcalus Ha Bb30yIeHO

cbeTostHUe Ha Komrutekcute Ha esporuid (111).

2. “The luminescence response of Eu(l11)-thenoyltrifluoroacetonate complexes upon

preresonant excitation with femtosecond laser pulses”
Hadjichristov, G.B., Stefanov, I.L., Stanimirov, S.S., Petkov, |.K.

(2010) Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy, 75 (1), pp.
448-452.

The luminescence of thenoyltrifluoroacetonate (TTA) coordination complexes of trivalent
europium ion (Eu(ll1)) in aqueous solutions and in solid-state polymeric films is probed upon
single- and two-photon preresonant excitation with Ti:sapphire femtosecond laser. Particularly,
diamine-liganded Eu(ll)(TTA); and poly(oxyethylene phosphate)tris(B-diketonate)Eu(lll)
complexes are examined aiming their possible applications as luminescent labels for sensing and
imaging of biological molecules. Even at a pre-resonance, the excitation of these compounds
with high-intensity, broadband light of frequency-doubled Ti:sapphire femtosecond laser
centered around 400 nm results in a luminescence response suitable for fluorometric

applications.

JlymuHeceHusITa Ha KOOPAMHAITMOHHUTE KOMIUIEKCH Ha TeHomnTpudiryopoareronar (TTA) Ha

tpuBanienTeH esponueB HoH (Eu (III)) BbB BOAHHM Pa3TBOPU U B TBHPAU MOJIUMEPHU (HUIMH €



W3ClIeIBaHA TP €AHO- W JBY(DOTOHHO Tpepe3oHaHCHO BB3Oykmane c¢ Ti: candupeH
dbemrocekynaen nazep. [lo-crernuanto ca uscnensanu komiuiekeute Ha EU(TTA)3 ¢ anaMuHHMA
muranau u nonu(okcuerunerdocdar)rpuc(B-aukeronaro) Eu (III) koMriekcu, HaCOUYEHU KbM
BB3MOXKHUTE UM TPUIIOKEHUS KATO JTYMUHECIICHTHH MapKepu 3a OMOJOTHYHU MoJieKynu. Jlopu
npu npeape3oHancHo (okoio 400 nm) BB30YXkIaHE HAa TE3U ChEAWHEHHS ¢ BUCOKOMHTEH3HMBHA,
IIUPOKOJICHTOBA CBETJIMHA OT BTOpaTa XapMOHWYHA 4yecToTa Ha Ti: candupen ¢peMToceKkyHaeH

Ja3ep, BOJAM 0 TYMHUHECLEHTHA PEeaKls, MOAXO0/AIIA 32 PIIyOPOMETPUYHHU TPUIIOKEHUSI.

3. “Photophysical properties of novel fluorescent poly(oxyethylene phosphate) tris(p-
diketonate) europium (111) complexes”

Stanimirov, S., Petkov, I.

(2009) Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy, 72 (5), pp.
1127-1133.

In the present study, photophysical properties of fluorescent poly(oxyethylene phosphate) tris(f3-
diketonate) europium (I11) complexes have been studied by means of stationary and time-
resolved fluorescence spectroscopy (in ethanol at room temperature). The luminescent quantum
yields and efficiency for the energy transfer from B-diketonate ligands to Eu(lll) ion have been
determined for the studied complexes by using diffusion-enhanced fluorescence resonance
energy transfer. Obtained results show effect of the polymer ligands upon photophysical
properties of the complexes and a relation has been established with length of the oxyethylene
spacer between two phosphate groups. The Forster radiuses of the synthesized compounds with
SulfoRhodamine 101 as acceptor have been calculated. Measured distances between molecules
of the donors and acceptor at identical acceptor/donor molar ratios have been illustrated the
difference in structure of the ternary and polymer complexes in solution even at low

concentration.

B mnacrosmoro mnpoyuyBaHe (HOTOPHU3UUHUTE CBOWCTBA Ha  (DIYOPECHCHTHUTE IMOJH
(okcuerunendocdar)rpuc(B-mukeronaro) esponuit (III) komruiekcm ca wu3ClIeaBaHU 4pe3
CTallMOHAPHA M C BpeMeBa pe3ortonus (pIryopeciieHTHa CHEeKTPOCKOMUs (B €TaHOJ MpH CTaiiHa
TeMrieparypa). JIyMUHECIIEHTHUTEe KBAaHTOBH JOOWBH M €(EKTHUBHOCT 3a CHEpPrUilHUus TpaHchep

ot B-gukeronatHu nuranau keM Eu (IID) fioH ca ompenenenu 3a U3cleABaHUTE KOMIUICKCH Ype3



U3MOoiI3BaHe Ha JU(Y3HOHHO KOHTPOJIUPAH (DIyOpECLEHTEHO PE30HAHCEH MPEHOC Ha EHEeprusl.
[TonydyenuTte pe3ynraTu moka3BaT e(eKkTa Ha MOJMMEPHHUTE JIMTaHAU BbPXY (POTOPUIUYHUTE
CBOMCTBAa Ha KOMIUIEKCUTE U € YCTAaHOBEHA BPb3Ka C JBbJDKMHATA HA OKCHETHIICHOBATAa BEpUTa
Mexny naBe (ocdhatau rpynu. M3uucnenu ca paamycute Ha FOrster Ha cHUHTE3UpaHUTE
ceenuHeHuss ¢ SulfoRhodamine 101 xaro axunentop. W3mepeHWTE pa3CcTOSHUS MEXIY
MOJIEKYJIUTE Ha JOHOPUTE U aKIENTOPUTE NMPU UASHTUYHH MOJAPHU CHOTHOIICHUS aKIENnTop /
JIOHOp WJIIOCTpUpAT pa3iuKara B CTPYKTypaTa Ha TEPHAPHUS U TOJUMEPHHUAT KOMIUIEKC B

pa3TBOp JOpH IPU HUCKA KOHIIEHTpALUsI.

4. “Novel pH responsive luminescent poly(oxyethylene phosphate) tris(f-diketonate)

europium (I11) complexes”
Stanimirov, S.S., Petkov, I.K.
(2008) Central European Journal of Chemistry, 6 (3), pp. 429-437.

The paper reports on the dependence of the absorbance and luminescent intensity from pH of
novel poly(oxyethylene phosphate) tris(B-diketonate) europium (111) complexes. The
photophysical data obtained allow some preliminary assumptions about the nature of this
phenomenon. Increase in luminescent efficiency is a consequence of enhanced efficiency of
energy transfer caused by structural changes in complexes after water deprotonation. Remarkable
change has been observed in photophysical properties of the polymer complexes by studying the
fluorescent emission and excitation spectra and absorption recorded at various pH both in
solution and in the solid state. Some of the complexes derivative of the dibenzoylmethane
(DBM) show more than hundred times increase in the luminescence after alkalization. The pH
value, at which the maximum luminescent efficiency appears, depends on the type of the fourth
ligand. The difference between luminescent efficiency of the complexes in alkaline and neutral

environment depends on the B-diketonate ligands and on polymer type as well.

Omnmucana e 3a0ens3aHaTa 3aBUCUMOCT Ha aOcopOuuaTa U JTyMHUHECUEHTHHS KBAaHTOB JOOUB OT
PH mnpu HOBOCHHTE3UpAHUTE KOMIUICKCH OT moiu(okcuetuiacHpocdar)rpuc(p-aukeToHaro)
egportii  (III). Tlomyuenute ¢doTodU3MUHM MaHHU TIO3BOJIABAT HSAKOW TPEABAPHUTEITHH
MPEIIOI0KECHNST 32 E€CTeCTBOTO Ha TOBa siBlicHHWE. [lOBHMITaBaHETO Ha JIYMHHECIICHTHATA

e(EeKTHUBHOCT € CJIEJCTBHE OT MOBHUILEHATa €(EeKTUBHOCT Ha €HEPrUiHUS TpaHcep, MpUINHEHA



OT CTPYKTYpHH HpPOMEHH B KOMIUIEKCHTE Cjell ACNpPOTOHMpaHE Ha Bojara. 3abens3aHa e
3a0eNeKuTeNHa MpoMsHa BbB (POTOPU3MYHHUTE CBOICTBA HA IMOJMMEPHUTE KOMIUIEKCH Ype3
u3cienBaHe Ha a0COpPOLMOHHUTE, (IIYOPECHEHTHUTE E€MUCHOHHHU CHEKTPU M CHEKTpUTE Ha
BB30YyXKJlaHe, 3aCHETH MpH pa3indHu pH KakTo B pa3TBOp, Taka U B TBBPAO ChCTOsHUE. Hsikon
OT KOMIUIGKCUTE TMpOu3BOAHM Ha auOeHzomnMeraHa (DBM) mokasBaT Haa CTOKpaTHO
HapacTBaHE Ha JIYMHHECUEHIUATA cien ankainuzupane. CtoiHocTtTa Ha pH, mpu kosTto ce
MOSIBSIBA MAaKCHMaJTHATa JIYMHUHECIICHTHA €(DEeKTUBHOCT, 3aBUCH OT BHJIa HAa YETBBPTHUS JUTAH]I.
Paznukara Mexay JTyMUHECHEHTHaTa €(EeKTUBHOCT Ha KOMIUJICKCUTE B QJKAJIHA U HEYTpaITHA

Ccp€aa 3aBUCH OT B'I[I/IKCTOHaTHI/ITe JIMTaHAW 1 OT THUIIA HA ITOJIUMEPaA.

5. “Emission efficiency of diamine derivatives of tris[4,4,4-trifluoro-1-(2-thienyl)-1,3-

butanediono]europium”
Stanimirov, S.S., Hadjichristov, G.B., Petkov, 1.K.

(2007) Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy, 67 (5), pp.
1326-1332.

Diamine derivatives of tris[4,4,4-trifluoro-1-(2-thienyl)-1,3-butanediono]europium  were
synthesized and characterized by NMR, IR and UV-vis spectroscopy. The emission efficiency
and decay times of the produced Eu(lll) coordination complexes in acetone solutions were
measured upon ligand excitation. The effect of the amine ligands was studied and the relation

between the emission and the structure of the synthesized compounds was discussed.

JlnamMuHHUTE TPOU3BOAHU Ha Tpuc [4,4,4-Tpudiyopo-1- (2-tuennn) -1,3-0yraHnnoHo| eBpomnuit
0s1xa cuHTe3upaHu U xapakrepusupanu upe3 NMR, IR u UV-vis cnektpockonusi. EMucunonnata
e(eKTUBHOCT U BpeMeHaTa Ha xuBoT Ha nonydeHute Eu (II) koopauHaIMOHHN KOMIUIEKCH B
aIleTOHOBHM pa3TBOpHU Osixa M3MEpeHU NpH BB30YXJaHe Ha nuranna. Mscnenasan e ehekThT HA
aMUHHUTE JINTAaHAU U € 00ChAeHa Bpb3KaTa MEXAy EMUCHUSTA U CTPYKTypaTa Ha CUHTE3UPaHUTE

CbCAMHCHUA.



HAYYHA ITYBJIUKAIUA - U3BBbH XABMJIMTAIITUOHHUSA TPY [

(I'pyna ot moka3zaresu I')

6. “On the multistate of 2’-hydroxyflavylium-flavanone system. Illustrating the concept of a

timer with reset at the molecular level”

Slavcheva, S., Mendoza, J., Stanimirov, S., Petkov, I., Basilio, N., Pina, F., Petrov, V.

(2018) Dyes and Pigments, 158, pp. 465-473

The multistate of species regarding 2'-hydroxyflavylium derivatives have a peculiar behavior due
to the formation in moderately basic solutions of a flavanone from the mono-ionized trans-
chalcone. The firmly established theory to account for the thermodynamics and kinetics of the
flavylium based multistate of species in acidic medium was extended to the basic medium. The
key experimental procedure to carry out this study is a sequence of reverse pH jumps from all pH
range to a final pH sufficiently acid to have flavylium cation as the sole species. The reverse pH
jumps can be performed from the equilibrium and pseudo-equilibrium. Acidification of the
flavanone to pH = 1 does not give back flavylium cation. In contrast, the di-ionized species trans-
chalcone is obtained in a very fast process from the flavanone at pH > 12. A cycle constituted by
a sequence of pH jumps illustrates the concept of a timer at the molecular level with reset
capacity.

CucremaTta OT MOJIEKYJIHH BHJIOBE Ha 2'-XHIPOKCHU(IABUINEBUTE MPOU3BOAHH MMAT OCOOEHO
MoBeJIeHNE Mopaan o0pa3yBaHETO Ha (IaBaHOH OT MOHO-WOHU3HMPAHUS TPAHC-XAIKOH B CJIa0o
QJIKaJIHA Pa3TBOPHU. Y CTAHOBEHATa TEOPHS 3a OTYUTAHE HA TEPMOJWHAMUKATA U KUHETHKATa HA
cUCTeMara OT MOJIEKYJIHU BHJIOBE Ha (UIaBHIMK B KHcella cpefa Oelie pa3iiupeHa A0 ajlKaaHa
cpena. KirouoBaTa ekcmepuMEHTalHa MpoLeAypa 3a IPOBEXKJaHE Ha ToBa MPOYyYBaHE €
MOCJIEIOBATETHOCT OT OOpaTHM cKokoBe Ha pH ot menus mamama3zon Ha pH mo kpaitHo pH,
JOCTaThUHO KHCENO, 3a J1a MOKe KaTHOHa Ha (raBuwius na Obae eauHcTBeH Bua. OOpaTHUTE
ckokoBe Ha pH moraT ga ce u3BbpUIBAT OT PABHOBECHO M IICEBJOPABHOBECHO CHCTOSIHUE HA
cucremara. [loakucnsaBanero Ha ¢uaBaHoHa 1o pH = 1 He BoaM /10 moilyyaBaHe Ha KaTHOHA Ha
¢bnaBund. 3a pa3nuka OT TOBa, NU-HOHU3UPAHUAT TPAHC-XAIKOH C€ MOoJy4yaBa MHOIO OBp30 OT
¢dnaBanona rpu pH> 12. [{luxsa, cbcTaBeH OT MOCIEIOBATETHOCT OT CKOKOBE Ha pH, miroctpupa

KOHILIECTIIMATA 33 TaiMEp Ha MOJIEKYJIIPHO HUBO C Bb3MOKHOCT 3a HYJIMPAHE.



7. “The Alzheimer's disease amyloid-p peptide affects the size-dynamics of raft-mimicking

Lo domains in GM1-containing lipid bilayers”

Staneva, G., Puff, N., Stanimirov, S., Tochev, T., Angelova, M.I., Seigneuret, M.

(2018) Soft Matter, 14 (47), pp. 9609-9618.

Alzheimer's disease (AD) is characterized by the overproduction of the amyloid-p peptide (ApB)
which forms fibrils under the influence of raft microdomains containing the ganglioside GM1.
Raft-mimicking artificial liquid ordered (Lo) domains containing GM1 enhance amyloid-$
polymerization. Other experiments suggest that AP binds preferably to the non-raft liquid
disordered (Ld) phase rather than to the Lo phase in the presence of GM1. Here, the interaction
of AB(1-42) with GM1-containing biphasic Lo-Ld giant vesicles was investigated. Fluorescence
colocalisation experiments confirm that AB(1-42) binds preferentially to the Ld phase. The effect
of AB(1-42) on the Lo-Ld size dynamics was studied using photoinduced spinodal
decomposition which mimics the nanodomain-microdomain raft coalescence. AP affects the
kinetics of the coarsening phase and the size of the resulting microdomains. The effect depends
on which phase is in a majority: when the Lo microdomains are formed inside an Ld phase, their
growth rate becomes slower and their final size smaller in the presence of AB(1-42), whereas
when the Ld microdomains are formed inside an Lo phase, the growth rate becomes faster and
the final size larger. Fluorimetric measurements on large vesicles using the probe Laurdan
indicate that AB(1-42) binding respectively increases or decreases the packing of the Ld phase in
the presence or absence of GM1. The differential effects of AP on spinodal decomposition are
accordingly interpreted as resulting from distinct effects of the peptide on the Lo-Ld line tension
modulated by GM1. Such modulating effect of Ap on domain dynamics could be important for

lipid rafts in signaling disorders in AD as well as in A fibrillation.

Bonectra na Annxaiimep (AD) ce xapakrepusupa C CBPBXIIPOM3BOJCTBOTO Ha aMUIOUA-P
nentun (AP), koiiTo obOpasyBa GuOpuIM TOA BB3JACHCTBUETO HA MUKPOJOMEHHUTE Ha CajoBe,
ceabpxkamy ranrmo3ua GMI1. ,,Camoe” HamomoOsBamyd JOMEWHM C CHHTETTHYHA TEYHOCT
(Lo), cwpabpxkamu GMI1, nmomobpsBar amuioun-f momumepusanusaTa. [pyru exkcrepuMeHTH
npenanoiarar, ye AP ce cBbp3Ba 3a npearnodynTase ¢ gazara Ha HenoapenaeHa teynoct (Ld), a He
¢ (azara Lo B mpucbctBuero Ha GM1. Tyk e u3cnensano B3anmoeiicteuero Ha Ap (1-42) ¢

GM1-coappxamu aBydazau Lo-Ld rurantcku Besukymu. Excriepumentute ¢ iyopeciieHTHA

7



KOJIOKaJu3anus TMOTBhpkaaBar, ue Ap (1-42) ce cBbp3Ba 3a mpeamountane ¢ Ld ¢azara.
EdexrsT Ha AP (1-42) BpXY AHaAMuKaTa Ha pa3mepa Ha Lo-Ld Geme uzcnensan ¢ momorira Ha
(OTOMHIYIIMPAHO CIUHOJAHO pa3jiaraHe, KOETO MMHUTHpa KOAIECHEHIMATAa Ha HAHOJOMEH-
MUKpPOJOMEH TUIOT. AP BiHse BbpPXYy KHHETHKaTa Ha (a3oBHAT MpEeXoJ M pasMepa Ha
MOJTyYCHUTE MUKpPOJIOMEHHU. EQEeKThT 3aBUCH OT TOBa KOs (a3a € B IMO-rojisiMara 4acT: Korato
mukpogomenute Lo ce ¢opmupar B Ld ¢asza, ckopocTTa MM Ha pacTeX cTaBa IMo-O0aBHA M
KpaifHUAT UM pa3Mmep e Mo-Mairbk B mpuchcTBreTo Ha AP (1-42), nokaro koraro ce oopasysar Ld
MHUKpOZIOMEHHTE BbB (a3a Lo, ckopocTTa Ha pacTex craBa Mo-0bp3a W KpalHUSAT pazMep Io-
rosiM.  DIyopuMEeTpHYHUTE HM3MEPBaHUS BBPXY TOJEMH BE3WKYJIH C TIOMOINTa Ha
bnyopecuentauss Mapkep Laurdan mokasBar, ue cBbp3BaHeto Ha Ap (1-42) cwhoTBEeTHO
yBeJIMYaBa WM HamallsBa KOMITAKTHOCTTa Ha Ld ¢azara B MpUCHCTBHETO WJIM OTCHCTBHETO Ha
GM1. CpotBetHO audepeHuHATHUTE ePeKTH Ha AP BbPXY CHUHOJATHOTO pasjaraHe ce
HUHTEPIIPETUPAT KaTO PE3yJITaT OT pa3invyHu e(peKTH Ha MenTHaa BrpXY HampexeHuero Ha Lo-Ld
¢dazoBa rpanuia, moaynupano ot GM1. Takb Moaynupair epext Ha AP BbpXy TMHAMHUKATa HA
JIOMEHa MOKe Ja Ob/Ie BaXKEH 3a JIMMHIHUTE CaJlOBE MPU CUTHATHY HapylieHus npu AD, kakTo u

npu AP pubpunanus.

8. “New cyclometalated Iridium(l11) beta-dicetone complex as phosphorescent dopant in

Organic light emitting devices”
Ivanov, P., Petrova, P., Stanimirov, S., Tomova, R.
(2017) Journal of Physics: Conference Series, 794 (1), art. no. 012021.

A new Bis[4-(benzothiazolato-N,C2'-2-yl)-N,N-dimethylaniline]lridium(l1l) acetylacetonate
(Me,N-bt) ,lr(acac) was synthesized and identified by *H NMR and elemental analysis. The
application of the new compound as a dopant in the hole transporting layer (HTL) of Organic
light emitting diode (OLED) structure: HTL/EL/ETL, where HTL was N,N-bis(3-
methylphenyl)-N,N'-diphenylbenzidine (TPD), incorporated in Poly(N-vinylcarbazole) (PVK)
matrix, EL - electroluminescent layer of Bis(8-hydroxy-2-methylquinoline)-(4-phenylpheno-
xy)aluminum (BAIlg) and ETL - electron-transporting layer of Tris-(8-hydroxyquinoline)
aluminum (Alqgs) or Bis[2-(2-benzothiazoly) phenolato]zinc (Zn(btz),). We established that the
electroluminescent spectra of OLEDs at different concentrations of the dopant were basically the
sum of the greenish-blue emission of BAlq and yellowish-green emission of Ir complex. It was

8



found that with increasing of the dopant concentration the relative electroluminescent intensity of
Iridium complex emission increased and this of BAIq decreased and as a result the fine tuning of

OLED color was observed.

Hos ©Ouc [4- (Oenzoruazonato-N, C2'-2-un) -N, N-gumerwnanwnud] wupuauid (1)
anermnaneronar (MeoN-bt),lr(acac) Gewre cuuTesupan u npeHtuduuupan upes "H NMR u
elleMeHTeH aHainn3. HoBOTO chenmWHEHWee W3MOJI3BaHO Karo Jo0aBKa B CIOW C JymyecTa
npoBoaumocT (HTL) na opranmuen ceronuon (OLED) cwe ctpykryp: HTL / EL / ETL, kbaeto
HTL e N, N'-6uc (3-metundennn) -N, N'-mudenmndenzuaun (TPD), Bxmrouen B momm (N-
BuHMIKapOazon) (PVK) marpuna, EL - enextpomymuHecieHTeH cioi oT Ouc (8-xuapokcu-2-
MeTHIXUHOIUH) - (4-perundeno-xy) anymunnii (BAlq) u ETL - emexTpoHeH TpaHCIOpPT Ha
Tpuc- (8-xumpokcuxuHoauH) anymunuil (Alqs) wim ouc [2- (2-6eH3ornazonu) GeHoaaTo ]| MUHK
(Zn(btz);). YcranoBuxme, ue enekTpoiayMHuHecHeHTHHTe criektpu Ha OLED mpu pasnuunu
KOHIICHTpPAallMd Ha Jgo0aBKaTa ca CYNEpIo3WIus OT CHHbO-3eJieHaTa eMmucusi Ha BAlq wu
KBITCHUKaBO-3eJicHaTa eMHUCHs Ha Ir KoMIulekca. YCTaHOBEHO e, 4e C yBeJIHuYaBaHe Ha
KOHIICHTpalusATa Ha J00aBKa OTHOCHTEIHATA EJICKTPOJIYMHHECIICHTHA WHTCH3UBHOCT Ha
EeMHCHsATAa Ha MPUJMEBS KOMILUICKC C€ yBenu4yaBa W Ta3u Ha BAlq HamansBa u B pe3yirar ce

HaOmonaBa (puaa Hactpoiika Ha OLED 1Bera.

9. “Origin of the metastable stability in flavylium multistate systems”
Petrov, V., Slavcheva, S., Stanimirov, S., Pina, F.
(2015) Journal of Physical Chemistry A, 119 (12), pp. 2908-2918.

Metastable states regarding the network of chemical reactions involving flavylium compounds
were investigated as well as the role they may play in models for optical memories capable of
write-read-erase. A necessary requirement to achieve metastable states in flavylium systems is
the existence of a high cis-trans isomerization barrier, as in 4’-hydroxyflavylium described
through this paper. In an optical memory, the metastable state could be the signal to be detected
upon the write step. In that case the autoerase is prevented by the metastable state. Conversely,
the metastable state may be the initial state and prevents the auto and unwanted write step. The
compound 4'-hydroxyflavylium offers the possibility of achieving both of these two situations,

depending on the sequence of the pH stimuli prior to light absorption. In this work the pH



dependent distribution of the flavylium species of the network in the presence of B-cyclodextrin
was calculated. Improvement of the performance of the photochromic system in the presence of

B-cyclodextrin was observed.

bsxa u3crneaBaHu MeTacTaOMIHUTE CHCTOSHHS HAa CUCTEMa OT XMMHUYHHU PEAKLUH, BKIIOUBALIH
(iraBWIINEBH ChEANHEHNS, KAaKTO M POJIATA, KOSATO TE€ MOTaT Ja UTpasT B MOJEIH 3a ONTHYCH
3anmuc Ha WH(OpMAaIus, CIOCOOHM Ja 3amucBaT-4eTaT-u3TpuBaT. HeoOXonuMo M3HMCKBaHE 3a
MIOCTUTAaHE HA METACTAOWUIIHU CHCTOSHUS BHB (DIABHIMEBUTE CUCTEMH € HAJIMYMETO Ha BHCOKA
[IUC-TPAHC M30MEpU3ALMOHHA Oapuepa, KakTo npu 4'-xuapokcudiaaBuiInyMa, ONMHUCAH B Ta3H
cratus. B ontmyHa mamer mMeTacTaOMIIHOTO ChCTOSHHE MOXe J1a ObJie CUTHAIBT, KOWTO TpsiOBa
na ObIe OTKPUT MNpH CTHIIKaTa Ha 3amuc. B TO3W ciydail CIIOHTAaHHOTO HW3TPUBAHE Ce
NPEJOTBPATABA OT METACTAOMIIHOTO ChCcTOsiHME. OOpaTHO, METACTAOMIIHOTO CHCTOSIHHE MOXKE J1a
ObZic BPBOHAYAIHO CHCTOSHHUE M TPEAOTBPATSABA CTHIIKATa 32 aBTOMATUYHO U HEXKEIIAHO
nucane. ChenquHEHHETO 4'-XUIPOKCH(IABUIMYM Ipeyiara Bb3MOKHOCT 3a IOCTHTaHE M Ha
7BaTa CIEHapus, B 3aBHCHMOCT OT IOCieAoBaTedHocTTa Ha pH crumynmurte mnpenn
abcopbupanero Ha cBeT/IMHATa. B Ta3u pabora ce u3uncnasa pH 3aBHCUMOTO pasnpenenenue Ha
NPOU3BOHUTE Ha (IaBUIIMIieBUsS HOH B TEpMOJMHAMHMYHATAa CHUCTEMa B MPUCHCTBUETO Ha [3-
nukinonaekcTpu. HabmiomaBano € momoOpsiBaHe Ha paborata Ha (OTOXpPOMHATA CHUCTEMA B

MPUCHCTBUETO HA P-IIUKIOACKCTPHUH.

10. “New cyclometalated iridium(111) complex as a phosphorescent dopant in organic light

emitting devices”
Ivanov, P., Tomova, R., Petrova, P., Stanimirov, S., Petkov, I.
(2014) Journal of Physics: Conference Series, 514 (1), art. no. 012038.

A new cyclometalated iridium (llI) bis[2-(4-chlorophenyl)benzothiazolato-N, C2]-
acetylacetonate, (Cl-bt),lr(acac), was synthesized and identified by ‘H NMR and elemental
analysis. The application was studied of the new compound as a dopant in the hole transporting
layer (HTL) of the following organic light emitting diode (OLED) structure: HTL/EL/ETL,
where HTL was 4,4'-bis(9H-carbazol-9-yl)biphenyl (CBP) or N,N'-bis(3-methylphenyl)-N, N'-
diphenylbenzidine (TPD), incorporated in a poly(N-vinylcarbazole) (PVK) matrix; EL was an
electroluminescent layer of bis(8-hydroxy-2-methylquinoline)- (4-phenylpheno-xy) aluminum
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(BAlg); and ETL was an electron-transporting layer of bis[2-(2-benzothiazoly)
phenolato]zinc(ll) (Zn(btz),). We established that the electroluminescence spectra of the OLEDs
at different dopant concentrations were basically the sum of the greenish-blue emission of BAIlq
and the yellowish-green emission of the Ir complex. It was also found that increasing the dopant
concentration resulted in an increase in the relative electroluminescent intensity of the Ir
complex emission, while that of BAIq decreased, thus a fine tuning of the OLED color was

observed.

bemte cunTe3upaH U UACHTU(UIMPAH Ype3 '"H NMR © eneMeHTeH aHaIN3 HOB LUKIOMETAICH
upuguii (II) Omc [2- (4-xmopodenwmn) Oenzormazosnaro-N, C2] -anerwnaneronar, (Cl-bt),Ir
(acac). IpunokenueTo Oerre MPOYYCHO 3a HOBOTO ChEAMHEHHUE KaTo 100aBKa B IUIOH C TyImyecTa
nposoaumocT (HTL) nHa cnenHus opraHuueH cBemIMHHO-u3nmbuBaim guonx (OLED) cwe
crpykrypa: HTL / EL / ETL, xpaero HTL e 4,4'-6uc (9H-kap6azon -9-un) oudenmn (CBP) nn
N, N'-6uc (3-mermndenmn) -N, N'-gudenundenzumuu (TPD), Brmouen B momu (N-
BuHMIKapOaszon) (PVK) marpuna; EL e enekTporyMuHecHeHTEH clioil oT Ouc (8-xuapokcu-2-
METHJIXUHOIIUH) - (4-henunpeno-xy) anymunnii (BAlq); u ETL e enekTpoHeH TpaHCTIOPT Ha OHUC
[2-(2-6en3oTHrazonm)penonaro|unuk(Il)(Zn(btz),). YcranoBuxme, ye eleKTPOTYMHUHECIIECHTHUTE
cnektpu Ha OLED mnpu pa3nuvHM KOHIIGHTpAllMd Ha JOOABKH ca CYMEPIIO3UIUs OT CHUHBO-
3eneHa emucus Ha BAIlQ m xbiaTEeHMKaBO-3elleHaTa eMHuCHs Ha KoMmiuiekca. ChImo Taka Oere
YCTaHOBEHO, Y€ YBEIMYABAHETO Ha KOHIICHTpAIUsATa Ha J00aBKa BOIM A0 yBElIWYaBaHE Ha
OTHOCHUTEIIHATA ENEKTPOTYMUHECIIEHTHA MHTCH3MBHOCT HA €MHCHUSATA Ha Ir KOMIUIEKC, JOKaToO

Ta3u Ha BAlq HamansBa, kaTo 1Mo TO3W HA4YMH ce HaOmoaaBa puHa Hactpoiika Ha OLED uBera.

11. “Emptying the B-cyclodextrin cavity by light: Photochemical removal of the trans -
chalcone of 4',7-dihydroxyflavylium”

Petrov, V., Stanimirov, S., Petrov, I.K., Fernandes, A., De Freitas, V., Pina, F.

(2013) Journal of Physical Chemistry A, 117 (41), pp. 10692-10701.

The interaction between the network of chemical reactions of the compound 4',7-
dihydroxyflavylium and B-cyclodextrin was studied by means of pH jumps, followed by UV-vis
absorption, flash photolysis, stopped flow, and NMR. The trans-chalcone is the network species

exhibiting the strongest interaction with the host. In moderately acidic medium, 95% of the trans-
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chalcone, 2.5 x 10 M, in the presence of B-cyclodextrin, 9 x 10 M, is expected to fill the host
cavity (association constant 2.2 x 10° M™). In contrast, flavylium cation does not interact
(association constant =~ 0). Irradiation of the trans-chalcone in the presence of B-cyclodextrin 9
mM leads to the flavylium cation appearance. Light is thus capable of removing the trans-
chalcone from the B-cyclodextrin, leaving the cavity empty. The system is reversible and trans-
chalcone goes back to the initial state upon switching off the light due to the thermodynamic

favorable conversion of flavylium cation to trans-chalcone in the presence of p-cyclodextrin.

B3aumoneicTBueTo MeXxay cucTeMara OT XMMHUYHM peaklMM Ha cbeauHeHuero 4 ', 7-
IUXUAPOKCU(DIABIINYM U B-IUKIOAEKCTPUH O€lle M3CIIEABAHO MOCPEICTBOM CKOKOBe Ha pH,
nocnenado ot UV-vis abcopobuus, poronmsza, KuHETHIHO abcopOmonan n3mepanust 1 NMR.
TpaHC XaJIKOHBT € MOJIEKyJaTa B Ta3u CUCTEMA, KOMTO MPOsIBABA HAW-CUIHO B3aUMOJACHUCTBUE C
,wJdoMaknHa”. B cmabo kucema cpema ce odakBa 95% OT TpaHC-XanKoHa, 2,5X1O'5 M, B
MPUCHCTBUETO HA [B-IIMKJIOACKCTPHH, 9x10° M, na oOpazyBa KOMIUIEKC C ,,JJOMakuHa”
(KOHCTaHTa Ha acoIUAaIHs 2,2x10° M'l). 3a pasnuka OT TOBa, (IABUIMHEBHUIT KATHOH HE
B3auMojieiicTBa (KoHcTaHTa Ha acouuamuss =~ (). OOJbYBaHETO Ha TpPAaHC-XAJIKOHA B
MPUCHCTBUETO Ha B-UMKIOACKCTpUH 9 mM Boau 10 mosiBaTa Ha (iaaBuiuiieBUAT KaTHOH. 1o
TO3M HAYMH CBETJIMHATa € CHOCOOHA Ja OTCTPAHM TPAHC-XAJIKOHA OT [-IMKIOAEKCTPHHA,
ocTaBsiiiku KyxuHaTa mnpa3zHa. Cucremara e oOpaTuMa W TpPaHC-X&JIKOHBT C€ BpbILA B
I'bPBOHAYAIHOTO CBHCTOSIHME TPU CIUpPaHE Ha OOJBYBAHETO MOPATU TEPMOJMHAMHYHO IIO-
ONarompusATHOTO MPEBPbIIaHe HA (IABUIMMEBUAT KaTHOH B TPAHC-XAJIKOH B MPHUCHCTBUETO Ha

B-IIUKITOEKCTPHH.

12. “Study of radical-scavenging activity”
Stanimirov, S.S., Velkov, Z.A.
(2013) Chemistry, 22 (3), pp. 445-451.

The radical-scavenging ability of a substance largely determines its antioxidant activity, but the
two terms are not equivalent. The quantum-chemical approach is a possible technique of
exploring this action. The article addresses the main mechanisms of the reaction between radicals

and radical-scavengers and the ways for their quantification by means of appropriate quantum-
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chemical descriptors. The most significant advantages and disadvantages of this approach are

outlined.

Pagukan-ynapsmiata cnocoOHOCT Ha — BelIecTBaTa A0 TrojisiMa  CTENEeH  ONpenes
AHTHUOKCHJIaHTHaTa MM aKTHBHOCT, HO JBaTa TEpPMUHA HE ca EKBUBAJICHTHU. KBaHTOBO-
XUMHMYHUAT IOAXOJ € BB3MOXKHA TEXHHKA 3a M3clelBaHe Ha ToBa aeucrtBue. Cratusra ce
3aHMMaBa C OCHOBHUTE MEXaHU3MHM Ha PEAKLUATA MEXKIAY paduKald U paguKail-yJIOBUTEIH U
HAaYUHUTE 32 TIXHOTO KOJUYECTBEHO OIPEAEISHE C IOMOINTA HA IMOAXOIAIIM KBAHTOBO-
XUMAYHHM JecKpuntopu. M30poeHH ca Hal-BaXHUTE MPEIUMCTBA M HEAOCTATHIM Ha TO3M

MOAXO/.

13. “Synthesis and photophysical properties of yellow-emitting iridium complexes. Effect of

the temperature on the character of triplet emission”
Ivanov, P., Stanimirov, S., Kaloyanova, S., Petkov, I.
(2012) Journal of Fluorescence, 22 (6), pp. 1501-1507.

The parent study includes synthesis end photophysical characterization of four new
phosphorescent cyclometalated iridium (I11) complexes. The cyclometaled ligands used here are
2-(4-chlorophenyl)benzo[d]thiazole, 2(4isopropylphenyl) benzol[d] thiazole, 2-(4-
methoxyphenyl)benzo[d] thiazole, 4-(benzo[d]thiazol-2- yl)-N,N-dimethylaniline. The auxiliary
ligand is acetylacetone (Hacac). The photometric analyses show temperature dependence on
phosphorescent spectra and the nature of the emitting state of the synthesized complexes. Using
fluorescent and absorption spectroscopywe suggest an explanation of the observed effect points
out the transition from ligand centered (LC) to MLCT main character of the emitting state. The
quantitative photometric analysis states high phosphorescent quantum yields of the complexes in

solution.

Hacrosmoro npoy4BaHe BKJIIOYBA CHHTE3a W (HOTODUZUYHOTO OXapaKTepH3HpaHE HA YECTUPH
HOBU (ocdopecuupanu mukinometannn upunueu (III) kommnekca. M3mom3BaHuTe TYK
[UKJIOMETaTHU Juranau ca 2-(4-xmopodennn)oen3o[d Tuazon, 2 (4usonponwidenun) OeH30
[d]tnazomn, 2-(4-merokcudennn)oenso|d]trazon, 4-(6enzo[d]rrazon-2-mm)-N,N-
auMeTmTaHmwH. CrioMaraTeTHusT JIrany e anerunanetod (Hacac). @oTomeTpudHnTE aHAIH3H

MOKa3BaT TEeMIlepaTypHa 3aBUCUMOCT Ha (OCPOpECHEeHTHUTE CIEKTPU M ECTeCTBOTO Ha
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BB30Y/IEHOTO CBCTOSHUE Ha CHHTE3MpaHUTe KOMIUIeKcH. M3momsBaiiku ¢iayopecueHTHa U
aOCOpOITMOHHA CIIEKTPOCKOIHUsI, HHUE TMpejaramMe OOsSCHeHHE Ha HaOmogaBaHus edQekT,
IIOCOYBAKN KaTo NMpu4uHa npexona ot aurang neHrpupad (LC) kbMm MLCT ocHOBEH Xxapakrep
Ha BB30YyAEHOTO cbhcTosHUE. KonmuuecTBeHMAT (HOTOMETpHUYEH aHalu3 KOHCTAaTHUpPa BUCOKH

(dhochopecieHTHH KBaHTOBH IOOMBU Ha KOMILJIEKCUTE B Pa3TBOP.

14. “New yellow-emitting phosphorescent cyclometalated iridium(l11) complex”
Ivanov, P., Tomova, R., Petrova, P., Stanimirov, S., Petkov, I.

“New yellow-emitting phosphorescent cyclometalated iridium(l11) complex”
(2012) Journal of Physics: Conference Series, 398 (1), art. no. 012052.

We have synthesized a new yellow iridium complex Iridium(Ill) bis[2-phenylbenzothiazolato-
N,C27-(1-phenylicosane-1,3-dionate) (bt).Ir(bsm), based on the benzothiazole derivative. The
synthesized molecule was identified by *H NMR and elemental analysis. The UV-Visible
absorption and photoluminescence (PL) spectra of (bt)Ir,(bsm) in CH,ClI, solution were found at
273 nm and 559 nm, respectively. The complex was used as a dopant into a hole-transporting
layer (HTL) in a multilayered organic light emitting device (OLED) structure: ITO/doped-
HTL/EL/ETL/M. ITO was a transparent anode of In,03:SnO,, M- a metallic Al cathode, HTL-
4,4'-bis(9H-carbazol-9-yl)biphenyl (CBP) incorporated in poly(N-vinylcarbazole) (PVK) matrix,
EL- electroluminescent layer of bis(8-hydroxy-2-methylquinoline)- (4-phenylphenoxy)aluminum
(BAlg) and ETL- electron-transporting layer of tris(8-hydroxyquinolinato)aluminum (Algs). The
electroluminescent (EL) spectra of OLEDs were basically the sum of the emissions of BAIqQ at
496 nm and the emission of (bt),Ir(bsm) at 559 nm. With increasing (bt),Ir(bsm) concentration,
the relative electroluminescent intensity of greenish-blue emission (at 496 nm) decreased, while
the yellow (at 559 nm) - increased and CIE coordinates of the device shifted from (0.21, 0.33) at
0 wt % to (0.40, 0.48) at 8 wt % of the dopant. It was found that OLED with 0.5 wt %
(bt)2Ir(bsm) had the best performance and stable color chromaticity at various voltages.

Hue cuntesmpaxme HOB )bAT upuaues komruieke Upumuii (I11) 6uc [2-henundbensoruazonaro-
N, C2 7 - (1-penmnmkosan-1,3-guonar) (bt).lr(bsm), Ha 0Ga3aTa Ha NPOHM3BOJHOTO Ha
oenzortuasona. CuHTE3MpaHaTa MoJieKysa Oerie uaeHTuUIMpana ypes3 'H SIMP u eJIeMEHTapeH

ananu3. Adcopounonnute u oroaymunecueHTaure (PL) uBuim Ha (bt)lra(bsm) B pa3tBop Ha
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CH.Cl, 6sxa ycranoBenu mpu 273 nm u 559 nm, chorBeTHO. KOMIUIEKCHT € W3ITOA3BaH KaTo
nobaBka B cioi ca aymuecta npoBoguMocT (HTL) B MHOrOCHOMHA CTPYKTypa Ha OpraHUYHO
u3npuBaio ceernuHa ycrpoiictBo (OLED): ITO / doped-HTL / EL / ETL / M. ITO e npo3pauen
anon ot Inp03:Sn0O,, M - meranen Al karox, HTL- 4,4'-6uc (9H-kap6a3on-9-un) Oudenmn
(CBP), Bxmrouen B mosm (N-BuHmikap6azon) (PVK) marpuna , EL- enexkrposyMuHecHeHTeH
cioit ot 6uc (8-XuApOKCH-2-MeTHIXHHONIUH) - (4-henmndenokcn) anymunuii (BAlq) u ETL-
CJICKTPOHEH TPAHCIOPTUPAL] CJIOH OT TpHc (8-XUAPOKCUXMHONWHATA) anymuHuid (Algs).
Enexrponymunecuentaute (EL) cnektpu mHa OLED ca cymara ot emucuute Ha BAlq mpu 496
nm u emucusta Ha (bt),lr(bsm) npu 559 nm. C yBennuaBane Ha KoHIeHTparusaTa Ha (bt) Ir(bsm)
KOMIUIEKCa, OTHOCHUTEIHATAa €JEKTPOIYMUHECIIEHTHA MHTEH3MBHOCT Ha CHHbO-3€JEHOTO
m3pbuBane (mpu 496 nm) HamalnsiBa, AOKaTo XBATOTO (mpu 559 nm) - ce yBenuyaBa u CIE
KOOpJAMHATHUTE Ha ycTpoicTBOTO ce udmectrar ot (0.21, 0.33) mpu 0 Tern.% mo (0,40, 0,48) npu
8 Tern.% ot nobaBkara. YcranoseHo e, ue OLED c 0,5 Tern.% (Bt):Ir(bsm) uma naii-go6para

IMPOU3BOJUTCIIHOCT U CcTaOMIIHOCT Ha IBETA IIPU pa3JInIHU HAITPECIKCHU.

15. “Synthesis of novel water-soluble fluorescent coumarins bearing sulphonic and

hydroxyl groups”
Deligeorgiev, T., Tsvetkova, T., Stanimirov, S.
(2011) Coloration Technology, 127 (6), pp. 434-439.

Two dihydroxynaphtaldehydes (2,5-dihydroxynaphtaldehyde and 2,7-dihydroxynaphtaldehyde)
and 2,4-dyhydroxybenzaldehyde were sulphonated. These intermediates were used in subsequent
reactions with 2-cyanomethylbenzothiazole, 2-cyanomethylbenzoimidazole and 1-methyl-2-
cyanomethylbenzoimidazole to synthesise sulphonated coumarin derivatives. The absorption and
steady-state fluorescence characteristics of the prepared coumarins were studied in ethanol and in

water.

JlBa nuxunpokcuHadTamaexuna(2,5-mmxunapokcuHapTaaaexun u 2,7-TuxuIpoKcCuHaTaIIeX 1)
u 24-muxunpokcubensanaexuyn Osixa cyndoHupaHu. Te3wm MEXKIUHHU ChEIUHEHHS Osxa
H3II0JI3BAHU B [OCJIE ABAIIN peakuu c 2-1[MaHOMETHIIOEH30THA30J1, 2-

[IMAaHOMETUIIOCH30UMHUIA307 U |-MeTHII-2-IIMaHOMETHIIOEH30MMHIa30T 3a CHHTE3WpaHe Ha
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cyndoHUpaHW KyMapyWHOBH MPOU3BOJHU. AOCOPOIIMOHHWTE W EMHCHOHHH CIICKTPATHU

XapaKTCPUCTHUKHU HA IPUTOTBCHUTEC KyMapHHHU Ca U3CJICABAHN B €TaHOJ U BBB BOJIA.

16. “Femtosecond laser spectroscopy of europium complexes in solutions”
Hadjichristov, G.B., Stefanov, I.L., Stanimirov, S.S., Petkov, I.K.

(2009) Proceedings of SPIE - The International Society for Optical Engineering, 7501, art. no.
750100.

The luminescence response of a new coordination complex of europium Eu(lll) ion, namely
tris[4,4,4-trifluoro-1-(2-thienyl)-1,3-butanediono] Eu(l11) 1,4-diaza-bicyclo[2.2.2]octane,
applicable in microbiology, biochemistry and molecular biology, is probed upon ultra-high
intensity photo-excitation with high-power femtosecond laser pulses. The use of laser light
source with ultrashort and high-power pulses should increase by many orders of magnitude the
intensity of photoexcitation, and therefore the efficiency of the bioassays and fluorescent
microscopy in the research on molecules and structures of biomedical and pharmacological
interest, labeled with luminescent complexes. The results obtained show that the luminescence
response of the examined compound, even in dilute aqueous solutions is sufficient for
fluorometric applications, such as luminescent labels in biomedical diagnostics and bioanalyses,

as well as in laser scanning fluorescent microscopy.

JIlyMUHECIIEHTHUAT OTTOBOP HAa HOB KOOpJWHANMOHEH Komiuieke ot eBponueB Eu (II) ioH, a
umeHHo Tpuc [4,4,4-tpudayopo-1- (2-tuenmn) -1,3-0yranauono] Eu (III) 1,4-auasa -GUIMKITO
[2.2.2] okTaH, IPUJIOKHUM B MUKPOOHOJIOTHATA, OMOXMUMHSATA U MOJIEKYJIsipHAaTa Onosorus, oeme
u3cienBaH npu (HOTOBB3OYKJaHE C YNTPAaBHCOKAa MHTEH3MBHOCT C MOIIHHU (DEMTOCEKYHIHH
Ja3epHU UMIysicH. M3mon3BaHeTo Ha Jla3epeH M3TOYHMK Ha CBETJIMHA C YJITpPa KbCH M MOIIHU
UMITYJICH TpsiOBa Ja YBETUYM C MHOTO MOPSABLM MHTEH3MBHOCTTa Ha (POTOBB3OYKIAHETO U
cienoBaTteTHO €()EKTUBHOCTTA Ha OWOAaHANM3WTE W (IyOpeClleHTHaTa MHUKPOCKOIHUS TIPH
M3CIEIBAaHUATA BEPXY MOJIEKYJIM U CTPYKTYPU OT OMOMEIUIIMHCKY U (DapMaKOJIOTUYEH UHTEPEC,
MapKUpaHH ¢ JYMHHECUEHTHM KoMIulekcu. llomydeHuTe pe3yaTatd TOKas3BaT, 4e
JyMUHECLEHTHaTa peaklMs Ha HW3CIEABAHOTO CBhEAUMHEHHE, JOPU U B pa3peleHH BOJHU

pa3TBoOpHU, € 10CTaTh4YHA 32 (DIYyOPOMETPUYHU MPHUIIOKEHHUS, KaTO TYMUHECHEHTHN MapKepu Mpu
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OroMeqUIIMHCKA JUarHOCTHKA M OMOaHaNIN3M, KaKToO U MPH Jia3epHa CKaHupaiua (GiyopeciieHTHa

MHKPOCKOIIHA.

17. “Synthesis and spectral properties of novel fluorescent poly(oxyethylene Phosphate)

tris(p-diketonate) Europium (I11) complexes”
Stanimirov, S., Vasilev, A., Haupt, E., Petkov, I., Deligeorgiev, T.

“Synthesis and spectral properties of novel fluorescent poly(oxyethylene Phosphate) tris(fi-

diketonate) Europium (I11) complexes”
(2009) Journal of Fluorescence, 19 (1), pp. 85-95.

Novel poly(oxyethylene phosphate) tris(B-diketonate) europium (I1l) complexes have been
synthesized by an improved procedure using the Atherton-Todd reaction conditions. N-
ethyldiisopropylamine has been used as a mild base and propylene oxide as an acid scavenger in
order to obtain poly(oxyethylene phosphate) in yield and purity higher than those achieved by
conventional methods. The compounds have been characterized by 1H, 13C, and 31P NMR and
FTIR techniques. Their absorption, fluorescent excitation and emission spectra of chloroform
and abs. ethanol solutions have been recorded and studied. The luminescent quantum yields and
decay times have been determined and a dependence on the length of the oxyethylene spacer
between phosphate groups has been established. The new polymer complexes are water soluble
and have increased luminescence decay time in comparison with corresponding ternary

complexes.

HoBure xomruiekcu ot monu (okcuetwiieH (ocdar) tpuc (B-muxeronar) esporuit (III) ca
CHHTE3MPaHU 4Ype3 MoJo0peHa Mnpoueaypa, U3Moi3BaiKi yciaoBusATa Ha peaknusTa Ha Atherton-
Todd. N-eTmnauu3onponuiaMuHBT Ce U3I0JI3BAa KaTO MEKa OCHOBA, a MPOIMHICHOKCHIBT KaTo
CPEIICTBO 3a OTCTpaHsBaHE HAa KUCEIMHHU, 3a Jla Ce MOoay4du oy (okcuetuiieH pocdar) ¢ 1o0uB u
YHUCTOTA TO-BUCOKH OT TE€3H, IMOCTUTHATH MO KOHBEHIMOHATHHTE MeToqu. CheIMHEHHUATa ce
xapakrepmsupar ¢ H, ®C u *P SIMP u FTIR Texunkn. Texuure aGCOPOLHOHHH,
¢dyopecueHTHH BB30YKIAIlM M EMHCUOHHU CIEKTpH Ha XJjopodopMm u abc. eTaHOIOBUTE
pa3TBOpHM ca 3amUcaHu M MpoydeHH. OmnpeneneHu ca JTyMHHECHEHTHHUTE KBAHTOBU JOOMBHU U
BpPEMEHA Ha PaslajlaHe M € YCTaHOBEHA 3aBHCUMOCT OT JBJDKMHATA HAa OKCHETHJICHOBATA BEpUTa

Mexnay docharaure rpynu. HoBure momMMepHH KOMIUIEKCH Ca BOJOPA3TBOPUMH U UMAT
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YBCIIUMYCHO BPEMC Ha XHMBOT HA JIYMHHCCHCHIUATA B CPAaBHCHHUEC CbC CHbOTBECTHUTC TCPHAPHU

KOMIIJICKCH.

18. “The luminescence response of diamine-liganded europium complexes upon resonant

and pre-resonant excitation”
Hadjichristov, G.B., Stanimirov, S.S., Stefanov, I.L., Petkov, I.K.

(2008) Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy, 69 (2), pp.
443-448.

The luminescence of four europium thenoyltrifluoroacetonate complexes containing diamine
ligands is studied in solutions. The compounds are resonantly excited in the ligand absorption
band by means of high-power nanosecond UV laser pulses. Additionally, a continuous light
source is also used for resonant, as well as pre-resonant excitation of the complexes. The
luminescence response characterizes the synthesized europium coordination complexes as
emissive compounds suitable for fluorometric applications. Related to the possible usefulness of
the diamine-liganded Eu complexes as luminescent labels for sensing and imaging of biological
molecules, the luminescence response of these compounds upon UV excitation was probed also

in aqueous media.

WscnenBana € JyMHUHECHEHIMATA HA YETUPH EBPOMHEBH TEHOWITPUQIYyOPOANETOHATHH
KOMIUIEKCH, CBhAbPKAIM JHWAaMUHHU JUTaHOd B pa3TBop. ChenuHeHusiTa ce BB30YxKAAT
PE30HAHCHO B JIMTaHAHATa a0COpPOLMOHHA MBHIIA C MOMOINTAa HAa MOIIHM HaHocekyHaHu UV
nazepHu umnyiacu. OCBeH TOBa, HENPEKbCHAT WM3TOYHUMK HA CBETJIMHA C€ H3MO0JI3Ba U 3a
PE30HAHCHO, KaKTO W TPeOu PE30HAHCHO BB30YXkKJAaHEe Ha KOMIUIEKcUTe. JIyMUHECHEHTHUS
OTrOBOP XapaKTepU3Upa CUHTE3UPAHUTE EBPOIMEBU KOMILUIEKCH KaTO €eMUTEPH, MOAXOAAIIHU 3a
bayopomeTpuyHH TNpuiiokeHus. JIyMUHECHEHTHHS OTroBOp Ha Te3u cbhbenuHeHus npu UV
BB30Y)KIaHE € M3Cle[BaH M BbB BOJHA Cpe/Aa 3apaJu MOTEHIMATHATa MPHIOKHUMOCT Ha TE3H
JUAaMUHHU TPOU3BOJHUM Ha Eu KOMIUIEKCUTE JTyMHHECIICHTHH MapKepu 3a MapKupaHe U

n300pa3siBaHe HA OMOJIOTUYHH OOCKTH.

Codus
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