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Ha aHTJIMICKU M Ha OBJITApCKU €3MK Ha CTaTHHUTE Ha TJ1. ac. A-p Pycu MBaHoB Pyces

(u3mo3Bano uMe B myonukanuute Rusi Rusev, Rusi Rusew)

Konkypc 3a 3aemane Ha akaJieMHUYHATa JTBKHOCT JOLEHT MO MPOQEeCHOHATHO HAIIPABICHHUE
4.2. Xumnuecku Hayku (CTpyKTypeH aHanu3 U (U3MKOXUMHUYHA XapaKTEPUCTUKA HA MaJKU
OpraHWYHU MOJIEKYNIM) 3a HYKIUTe Ha HampasieHue ,,CTpyKTypHa Kpucranorpadus u
Marepuanosnanue B UMK — BAH.

Kpumepui B, Ilokazamen 4. XaOWIUTAIIMOHEH TPY/ - HAYYHH yOIUKAIIMK B U3JIaHUS, KOUTO
ca pedeprpaHy U HHACKCUPAHU B CBETOBHOM3BECTHH 0a3u TaHHU ¢ Hay4yHa HHpopmanus (Web
of Science u Scopus)

4.1. Gerova, M.S, Stateva, S.R., Radonova, E.M., Kalenderska, R.B., Rusew, R.I., Nikolova,
R.P., Chanev, C.D., Shivachev, B.L., Apostolova, M.D., Petrov, O.l. Combretastatin A-4
analogues with benzoxazolone scaffold: Synthesis, structure and biological activity. European
Journal of Medicinal Chemistry, 2016, 120, 14, 121-133. SJR:1.289 (2016r.), JCR IF:4.519
(2016r.), Q1 mo JCR 3a 2016r. DOI:10.1016/j.ejmech.2016.05.012

Abstract. In order to design and synthesize a new class of heterocyclic analogues of natural
combretastatin A-4 and its synthetic derivative AVE8062, the benzoxazolone ring was
selected as a scaffold for a bioisosteric replacement of the ring B of both molecules. A
library of 28 cis- and trans-styrylbenzoxazolones was obtained by a modified Wittig
reaction under Boden's conditions. Structures of the newly synthesized compounds
bearing the 3,4,5-trimethoxy-, 3,4-dimethoxy-, 3,5-dimethoxy-, and 4-methoxystyryl
fragment at position 4, 5, 6 or 7 of benzoxazolone core were determined on the basis of
spectral and X ray data. The in vitro cytotoxicity of styrylbenzoxazolones against
different cell lines was examined. Stilbene derivative 16Z, (Z)-3-methyl-6-(3,4,5-
trimethoxystyryl)-2(3H)-benzoxazolone, showed highest antiproliferative potential of
the series, with 1C50 of 0.25 mM against combretastatin resistant cell line HT-29, 0.19
mM against HepG2, 0.28 mM against EA.hy926 and 0.73 mM against K562 cells.
Furthermore, the results of flow cytometric analysis confirmed that 16Z induced cell
cycle arrest in G2/M phase in the cell lines like combretastatin A-4. This arrest is
followed by an abnormal exit of cells from mitosis without cytokinesis into a pseudo
G1-like multinucleate state leading to late apoptosis and cell death. Accordingly,
synthetic analogue 16Z was identified as the most promising potential anticancer agent
in present study, and was selected as lead compound for further detailed investigations.

I'epoa, M.C, CrateBa, C.P., PagonoBa, E.M., Kanennapcka, P.b., Pyces, P. U., Hukonoga, P.
I1., Yanes, X./., llluBaues, b.JI., Anocronosa, M./l., Iletpos, O.1. KomOperacTatun A-4
aHaJ103M ¢ 0eH30KCAa30/I0HOB cKeJieT: CHHTe3, CTPYKTYpPa U OMOJIOTHYHA AKTHBHOCT.

Pesrome. C 11en1 mpoekTHpaHe U CUHTE3 Ha HOB KJIAC XETEPOLUKINYHY aHAI03H Ha IPUPOTHUS
KoMOperacTaTuH A-4 M HEroBOTO CHHTETHYHO mNpou3BoaHo AVES062, 6e u3bpan
OEH30KCa30JIOHOBUAT MPBCTEH KAaTO CKEJEeT 3a OMOM30CTEpHYHA 3aMsiHa Ha €IUH OT
NpBCTEHUTE B JBeTe Mojekyiu. Ilomydena Oe Oubnmoreka or 28 muc- ¥ TpaHc-
CTUPUIIOEH30KCAa30JI0HA upe3 MojaupulMpaHa peakuus Ha Butur npu ycioBusara Ha
bonen. CrpykTypuTe Ha HOBOCHUHTE3MpAaHUTE CBbEAMHEHHsA, Hocemm 3,4,5-
TPUMETOKCH-, 3,4-TUMETOKCH-, 3,5-TUMETOKCH-, 3,5- 1 4-METOKCUCTUPHIT ()parMeHT B
no3unus 4, 5, 6 unu 7 Ha 6EH30KCa30JI0HOBOTO PO, OsIXa ONpeeTIeHH Bb3 OCHOBA Ha
CIIEKTPaJHA M PEHTICHOBM NaHHU. M3cienBana e iN VIr0 IIMTOTOKCHMYHOCTTA Ha
CTUPWIIOCH30KCA30JIOHUTE CIPSIMO PA3JIMYHU KJIEThUHU JUHUU. EHO OT monydeHuTe



Npou3BOJHU Ha cruiabeHa 16Z, (Z)-3-mernin-6-(3,4,5-rpumerokcuctupui)-2(3H)-
OCH30KCa30JI0H, MMOKAa3a HAH-BHCOK aHTHIPOJIH(EPATHBEH MOTCHIMAI OT CEpUsTa, C
ICs0 o1 0.25 mM cpenry komOpeTacTaTuH pe3ucTeHTHaTa Kinerbuna uaus HT-29, 0.19
mM cpemy HepG2, 0.28 mM cpemy EA.hy926 u 0.73 mM cpemy knetku K562.
OcBeH TOBa pe3ynTaTHTE OT (IOYLHUTOMETPHUYHHUS aHAIU3 MOTBBPXKIaBar, 4e 167
NpeU3BUKBA [TPEKPATABAHE Ha KIIEThYHHS IIUKBJ BbB (paza G2/M B KII€ThYHUTE TUHUN
no100HO Ha KomOpetacTatuH A-4. To3u mpotec e mocieBaH 0T aHOPMATHO U3ITU3aHe
Ha KJIETKHTE OT MHUTO3a 0e3 IHMTOKWHe3a B 1ceBio G1-momo0HO MHOTOSIPEHO
CbCTOSIHHE, KOETO BOM J0 KbCHA aIloNTo3a U KJIeThYHa CMBPT. B chOoTBETCTBHE C TOBA
CHHTETHUYHUAT aHaIor 16Z ¢ uaeHTu(UIUpaH Karo Hai-o0eIaBall MOTEHIHAJICH
MIPOTHBOPAKOB areHT B HACTOSIIIOTO U3CJIEABAHE U € M30paH KaTo BOACUIO ChbEeMHEHUE
3a O-HATATHIIHU U3CIICIBAHUSI.



4.2. Todorov, P, Peneva, P, Georgieva, S., Rusew, R, Shivachev, B, Georgiev, A.
Photochromic and molecular switching behaviour of new Schiff bases containing hydantoin
rings: synthesis, characterization and crystal structures. New Journal of Chemistry, 2019, 43
(6), 2740-2751. SJR:0.712 (2019r.), JCR-IF:3.288 (2019 r.), Q1 mo SJR 3a 2019r.
DOI:10.1039/C8NJ05748F

Abstract. The present study reports synthesis, structural, photophysical and electrochemical
properties of five new Schiff bases containing hydantoin ring. The compounds were
synthesized via condensation reaction between 3-amino-5,5’-dimethylhydantoin and
five different aromatic aldehydes. All compounds were characterized using different
spectroscopic and electrochemical tools as well as single crystal X-ray diffraction
analysis. The photochromic and molecular switching behaviour of the switchable -
CH=N groups of Schiff bases were investigated by real time UV-Vis spectroscopy in
DMEF under long wavelength UV light at A = 365 nm for 90 min (mostly E—Z) and
dark relaxation at room temperature for 60 min (mostly Z—E) in the spectral region
250 — 600 nm at equal concentrations. The electrochemical properties of the compounds
were investigated on a glassy platinum electrode (Pt-) in DMF using cyclic
voltammetric (CV) technique before and after UV irradiation. The effect of functional
groups on reduction potential of the Schiff bases was discussed. Electrochemical study
has shown that the reduction of -CH=N groups are mostly quasi-reversible with the
adsorption controlled process for (E)-3-((2-hydroxybenzylidene)amino)- 5.,5’-
dimethylimidazolidine-2,4-dione (SB2) and (E)-3-((4-
(dimethylamino)benzylidene)amino)-5,5’- dimethylimidazolidine-2,4-dione (SB4) and
intermediate process for the rest compounds

Tonopos, 11, Ilenesa, I1, I'eopruesa, C., Pyces, P, [lluaues, b, ['ecoprues, A. ®oToXpoMHO
U MOJIEKYJISIDHO NpPeBK/JIYBAMIO NoBeAeHne Ha HoBu lllndoBu 6a3m, chabpxamm
XUJIAHTOMHOBH NMPbCTEHH: CUHTE3, XaPpAKTePU3UPAHE U KPUCTAJIHH CTPYKTYPH.

Pe3ome. Hacrosimoro m3cienBaHe NOKIAABa CHHTE3a, CTPYKTypHHTE, (poTodu3ndHHTE U
€JIIEKTPOXUMUYHHUTE CBOMCTBA Ha NeT HOBU [lIndoBu 6a3zu, chabpKally XHIaHTOMHOB
npbcreH. CheIUHEHMATAa ca CUHTE3UPAaHU 4Ype3 Peakilvs Ha KOHAEH3alus Mexnay 3-
aMHUHO-5,5'-TUMETUIXUJAHTOUH W TeT pa3IuYHU apOMaTHHU anjexuja. Bcuyku
ChEIMHEHUSl Ca OXapaKTEepPU3UPAaHU C TOMOIITAa Ha PA3IUYHU CHEKTPOCKONCKU U
€JIIEKTPOXUMUYHHI UHCTPYMEHTH, KAKTO i C MOHOKPHUCTAJIEH PEHTTeHOB U (paKIIMOHEH
aHann3. @DOTOXPOMHOTO M  MOJIEKYJHO-TIPEBKIIOYBAIIOTO  IOBEJIEHHWE  Ha
npeskitoyBamute ce -CH=N rpynu Ha [lludosure 6a3u Gemre nciaensaHo upe3 YB-
Buc cnekrpockomnus B peaqHO BpeMe B AUMETUI(OpMaMui MOJ IBJITOBBIHOBA
yATPaBUOJIETOBA CBETIMHA A = 365 nm B npoabkeHue Ha 90 min (nmpeaumuo E—7)
U penakcalMs Ha TbMHO IpU CTaiiHa Temmeparypa B NpoabbkeHHe Ha 60 min
(mpeaumuo Z—E) B ciektpannara obmact 250 - 600 nm mpu eJHaBKHA KOHIICHTPAITUH
Ha BellecTBaTa. ENeKTpoXMMUYHNTE CBOMCTBA HAa ChEJUHEHUATA Ca U3CIIEABAHU BBPXY
CTBKJIEH TutaThHeH enektpon (Pt-) B mumermndopmamu ¢ momomira Ha HUKIAYHA
Bosramiiepometpust (LIB) npenu u cnen YB obnbuBane. JluckyTupaHo € BIUSHUETO Ha
(YHKIIMOHATTHUTE TPYMH BBPXY peayKIuoHHUs mnoteHunuan Ha IludoBute 06asm.
EnextpoxuMuuHOTO M3cneaBaHe IMoKasza, 4ye peaykuusata Ha -CH=N rpymnure e
NPEeIUMHO KBa3uoOpaTuma C KOHTpOJIMpaH ajacopoOimonen mporec 3a (E)-3-((2-
XUIPOKCUOCH3WIINICH )aMUHO)- 5,5'-mumeTrmimMunazonmaui-2,4-muon (SB2 criopen
MyOIMKAIUATA) u (E)-3-((4-(nmumeTrnamMuHO )OSH3WINICH JaMHHO)-5,5'-
TUMETHIMMUAa30uInH-2,4-110H (SB4 criopen myOmukanusaTa) U MeXIHHEH TPOIIeC
32 OCTAHAJIUTE ChEAUHEHHUS.



4.3. Todorov, P., Georgieva, S., Peneva, P., Rusew, R., Shivachev, B., Georgiev, A.
Experimental and theoretical study of bidirectional photoswitching behavior of 5,5'-
diphenylhydantoin Schiff bases: synthesis, crystal structure and kinetic approaches. New
Journal of Chemistry, 2020, 44 (35), 5081-15099. SJR:0.693 (2020 r.), JCR-IF:3.591 (2020
r.), Q1 mo JCR 3a 2020 r. DOI:10.1039/d0nj03301d

Abstract. Herein, the synthesis and characterization of four novel 5,5°-diphenylhydantoin
Schiff bases containing different aromatic species are presented. Their structure—
property relationship was studied by X-ray, optical and electrochemical methods as
well as DFT calculations in terms of their E/Z photoisomerization and enol/keto
phototaumerization. The big challenge in photoinduced motion is achieving control and
stability over the two isomers. Solvent-driven bidirectional photoswitching behavior
was studied in nonpolar 1,4-dioxane and polar aprotic DMF. T-type photochromism in
1,4-DOX and opposite behavior in DMF as P-type switches (bistable system) were
observed. The obtained results lead to a conclusion that by variation of the solvent
environment a direct control over the bidirectional switching behaviour from T-type to
P-type can be achieved.

Tonopos, II., I'eopruea, C., IleneBa, II., Pyces, P., IlluBaueB, b., I'eoprues, A.
ExcniepuMeHTaIHO W TeOPEeTHYHO H3CJIeBaHEe Ha IMOBeJeHHETO Ha [IBYNOCOYHO
doronpeBkiaouBane Ha 5,5'-nudenunnxuganroun llludou 0a3m: cuHTE3, KpUCTAIHA
CTPYKTYpPa U KHHETHYHHU MOJAXOH.

Pe3rome. IlpencraBeH € CHHTE3BT W XapaKTEpU3WPAHETO HA YETUPU HOBH 5,5°-
IU(PEHUIXUAAHTONHOBY  1M(OBU  0a3M, ChIbpXKAIIM  PA3IMYHU  APOMATHH
3aMmectuTeny. Bpb3kara Mexay CTpyKTypaTa M CBOWCTBaTa UM € M3CIEJBaHa 4pe3
PEHTI€HOBH, ONTUYHU U €JIEKTPOXUMHUYHHU METO/U, KakTo 1 upe3 DFT n3uucnenus no
OoTHOIIEHHE Ha TsAxHata E/Z ¢oronsomepusanus u eHOJ/KEeTO (HOTOTaBTOMEpHU3AIIHSI.
["onaMOoTO NpeAn3BUKATENICTBO IpU (POTOMHIYLIUPAHOTO ABHIKEHHE € IOCTUTAaHETO Ha
KOHTpPOJI M CTaOWJIHOCT BBpPXY JBara u3zoMmepa. [loBeaeHuero Ha ABYNOCOYHO
(doTonpeBKIOYBaHE, 3aJBUKBAHO OT Pa3TBOPHUTEIN, Oelle M3CIEeBAHO B HEMOJSPEH
1,4-nuoxcan u nonsgpen anporoned DMF. HaGntonaBanu ca potoxpomussm ot T-tun
B 1,4-n10KcaH M MpOTUBONOJOKHO NoBeneHrne B DMF kato P-tun mpeBkitouBarenu
(Oucrabunna cuctema). [lonmydyeHure pe3ynTaTH BOAAT 10 3aKIIOYEHHETO, Y€ Upe3
IIPOMsIHA Ha CpefaTa Ha Pa3TBOPUTENS MOXKE J1a CE€ IMOCTUTHE MPSAK KOHTPOJ BBPXY
JBYIIOCOYHOTO ITOBEJICHUE HA NIPEBKIIIOUBAHE OT T-THn KbM P-THII



4.4. Atanasov, G., Rusew, R. I., Gelev, V. M., Chanev, Ch., Nikolova, R., Shivachev, B.,
Petrov, O., Apostolova, M. New Heterocyclic Combretastatin A-4 Analogs: Synthesis and
Biological Activity of Styryl-2(3H)-Benzothiazolones. Pharmaceuticals, 2021, 14 (12), 1331.
SJR :0.851 (2021r.), JCR-IF:5.215 (2021r.), Q1 mo JCR 3a 2021r., DOI:10.3390/ph14121331

Abstract. Here, we describe the synthesis, characterization, and biological activities of a series
of 26 new styryl-2(3H)-benzothiazolone analogs of combretastatin-A4 (CA-4). The
cytotoxic activities of these compounds were tested in several cell lines (EA.hy926,
A549, BEAS-2B, MDA-MB-231, HT-29, MCF-7, and MCF-10A), and the relations
between structure and cytotoxicity are discussed. From the series, compound (Z)-3-
methyl-6-(3,4,5-trimethoxystyryl)-2(3H)-benzothiazolone (26Z) exhibits the most
potent cytotoxic activity (IC50 0.13 + 0.01 uM) against EA.hy926 cells. 26Z not only
inhibits vasculogenesis but also disrupts pre-existing vasculature. 26Z is a microtubule-
modulating agent and inhibits a spectrum of angiogenic events in EA.hy926 cells by
interfering with endothelial cell invasion, migration, and proliferation. 26Z also shows
anti-proliferative activity in CA-4 resistant cells with the following IC50 values: HT-
29 (0.008 + 0.001 pM), MDA-MB-231 (1.35 + 0.42 M), and MCF-7 (2.42 + 0.48
pUM). Cell-cycle phase-specific experiments show that 26Z treatment results in G2/M
arrest and mitotic spindle multipolarity, suggesting that drug-induced centrosome
amplification could promote cell death. Some 26Z-treated adherent cells undergo
aberrant cytokinesis, resulting in aneuploidy that perhaps contributes to drug-induced
cell death. These data indicate that spindle multipolarity induction by 26Z has an
exciting chemotherapeutic potential that merits further investigation.

ArtaHnacos, I'., Pyces, P. U., ['ene, B. M., Yaues, Xp., Huxoinosa, P., [lluBaues, b., [Ietpos,
O., AnoctonoBa, M. HoBu XeTepouuk/JIuYHM KoMOperacTaTuH A-4 anajio3u: CuHTe3 H
ouosiornyHa akTuBHOCT HA CTupni-2(3H)-ben3oTnazoionu.

Pe3iome. [IpeacraBenu ca cuHTe3a, XapaKTepU3UPAHETO U OMOJIOTMYHATA AKTUBHOCT Ha CEPUS
ot 26 HoBu cTupmi-2(3H)-0eH30THA30I0HOBH aHAI03H HA KoMOpetacTatua A-4 (KA-
4). lluToTOKCMYHATa aKTUBHOCT Ha T€3U ChEMHEHUS € TECTBaHA B HAKOJKO KIEThYHU
muann (EA.hy926, A549, BEAS-2B, MDA-MB-231, HT-29, MCF-7 u MCF-10A) u
ca 0oOCBJIEHH BPB3KUTE MEXKIY CTPYKTypara M LUTOTOKcHMyHOCTTa. OT cepusTa,
ChETUHEHUETO (2)-3-metmi-6-(3,4,5-tpumerokcuctupuin)-2(3H)-6eH30THA3010H
(26Z) nposiBsiBa Haif-MomIHa 1TUTOTOKCHYHA akTUBHOCT (ICsp 0.13 + 0.01 uM) cpemry
kietkute EA.hy926. 26Z He camo nHxuOupa BacKyJoTreHe3aTa, HO U pa3pylliaBa Bedye
ChIIECTBYBalllaTa BacKyJaTypa. 26Z e areHT, KOWTO MOAYIHpa MHUKPOTYOylIHUTE U
MHXHOMpa CHEKThP OT aHTMOTeHHU chOuTHA B KieTkutre EA.hy926, xaro mpeun Ha
MHBa3UATa, MUTpALMITA U IposindepanusTa Ha eHA0TSTHUTE KIeTKU. 267 ChIO Taka
MOKa3Ba aHTUNposiv(depaTHBHA aKTHUBHOCT MNpU pe3ucTteHTHH KieTku KA-4 cbe
cnenuute croinocty Ha ICso: HT-29 (0.008 + 0.001 uM), MDA-MB-231 (1.35 + 0.42
uM) u MCF-7 (2.42 = 0.48 pM). EkcriepuMeHTHTE CBBP3aHU C U3Clie/iBaHe Ha (pazute
Ha KJIEThYHHUS LIUKBJI, T0OKa3BaT, 4e TpeTUpaHeTo ¢ 26Z Boau o cnupane Ha G2/M u
MYJTHIIOJIIPHOCT HA MUTOTHYHOTO BPETEHO, KOETO TPEAToIIara, 4¢ HHAYIIHPAHOTO OT
JIEKapCTBOTO YCHJIBaHE HA IEHTPO30MUTE MOXKE J1a HAChPUH KJIeTh4HaTa cMbpT. Haxkoun
TpeTHpaHu c¢ 267 aIXepeHTHU KJIETKU NMPEeThpIsABaT abepaHTHA LUTOKUHE3a, KOETO
BOJIM JI0 aHEYIUIOMIUS, KOSITO MOXe Ou JONpUHACs 3a MHAYLMpaHaTa OT JEKapCTBOTO
KIEThYHA CMBPT. Te3u NaHHU TOKa3BaT, Ye HHIYIUPAHETO Ha MYJITHIIOISIPHOCTTA HA
JETUTETHOTO BPETEHO OT 267 MMa XUMHOTEpaNeBTHUEH MOTEHIIN AN, KOITO 3aciayxaBa
MO-HATATBIITHO MTPOyYBAHE.



Kpumepuii I. IToxazamen 7. Hayyna nyOnukanusi B M3JaHUsS, KOUTO ca pedepupaHu u
WHJIEKCUPAaHU B CBETOBHOM3BECTHM 0a3u naHHU ¢ HayuyHa umHpopMmanus (Web of Science u
Scopus), U3BbH XaOMIUTALMOHHUS TPY/I

7.1. Todorova, S., Rusew, R., Petkova, Z., Shivachev, B., Nikolova, R., Kurteva, V.
Acylpyrazolones possessing a heterocyclic moiety in the acyl fragment: intramolecular
vs. intermolecular zwitterionic structures. New Journal of Chemistry, 2022, 46, 1080-
1086. SJR:0.601 (2022 r.), JCR IF 3.3 (2022 r.), Q2 mo JCR 3a 2022r.
DOI:10.1039/D1NJ05458A

Abstract. A series of acylpyrazolones possessing methylene bridged heterocyclic unit in the
acyl fragment is synthesized and characterized in solution and solid state. It is found
that the products exist in solid state as intramolecular or intermolecular zwitterions
between the tautomeric pyrazolone hydroxyl group and the nitrogen atom of the acyl
substituents. Aliphatic amine units with variable number and type of heteroatoms and
ring size are attached and the type of zwitterions formed are analysed by single crystal
XRD. It is observed that the products coordinate spontaneously with cesium carbonate
used as a base. These complexes are also studied by XRD.

TomopoBa, C., PyceB, P., IlerkoBa, XK., IlluBaue, b., Huxomnosa, P., Kyprera, B.
AIWINHUPA30JI0HH, NPHUTEKABAINM XeTePOUUKJIUYHA 4YACT B anWIHUS (parMeHT:
BHTPELIHOMOJIEKYJIHHU CPelly Me:KIyMOJIEKY/JIHU IBUTEPHOHHHU CTPYKTYPH.

Pe3ome. CunresupaHa e cepusi OT alWINUPA30JI0HU, NMPUTEXKaBALM METHJICH CBbp3aHa
XETePOIMKINYHA EIMHUIA B AIMJIOBHA (pparMeHT, KOMUTO ca XapaKTepH3HpPaHH B
Pa3TBOp U TBBPAO CHCTOSHHE. Y CTAaHOBEHO €, Y€ MPOJIYKTUTE CHILECTBYBAT B TBHPIO
CbCTOAHUC KAaTO BBTPCUHIHOMOJICKYJIHU HIIM MCKAYMOJICKYJIHW HOBUTCPUOHH MCKIAY
TaBTOMEpHATa MHPA30JIOHOBA XWAPOKCWIIHA TpyHa M a30THHUS aTOM Ha alWIOBHTE
3amecTuTeNd. Ype3 MOHOKPHCTAJICH PEHTIEHOCTPYKTYPEH aHAIM3 € M3CIIeIBaH BUIA
Ha [BUTCPHOHHUTE MOJIYYCHH 4Ype3 NPUCHEAMHSIBAHE HA Pa3IMYHU aMHHOATH(aTHH
€IMHUILIY C pa3NIndyeH Opoi M BUJI XETEPOATOMH U pa3Mep Ha NpbcTeHa. B nonmbiaHeHue
4ype3 PEHTTeHOCTPYKTYpPEH aHaJIW3 € YCTAHOBEHO CIOHTAaHHOTO KOOpIMHHpaHE Ha
MIPOJYKTUTE C 11e3UeB KapOOHAT, U3MOI3BaH KaTo 0aza MpHU CUHTE3A.



7.2. Tsvetanova, L., Barbov, B., Rusew, R., Delcheva, Z., Shivachev, B. Equilibrium
Isotherms and Kinetic Effects during the Adsorption of Pb(ll) on Titanosilicates Compared
with Natural Zeolite Clinoptilolite. Water, 2022, 14 (14),2152. SJR:0.723 (2022r.), JCR-IF:3.4
(2022r.), Q1 mo SJR 3a 2022r., DOI:10.3390/w14142152

Abstract. The present study focuses on the adsorption of Pb(1l) by the H-form of titanosilicates
(ETS-4, GTS-1) and clinoptilolite. The H-forms were prepared by first exchanging the
extra-framework cations — Na*, K*, Ca®*, etc.—with NH4*, and by subsequent thermal
treatment for obtaining H-forms. The purity and thermal behaviour of the initial, NH4",
and H-forms of ETS-4, GTS-1, and clinoptilolite were analysed by powder XRD, while
the morphology and size of the particles were determined by SEM. The chemical
composition of the solids and the solutions was obtained by WDXRF and ICP-OES,
respectively. The kinetics research of the Pb(ll) adsorption processes was based on
WDXRF and ICP-OES. The H-forms of the materials displayed favourable properties
for the adsorption of Pb(Il). The best behaviour in this respect was demonstrated by
GTS-1 when compared to ETS-4 and clinoptilolite.

IIBeranoga, JI., bap6os, b., Pyces, P., /lenmuesa, 3., [lluBaucs, 6. PaBHOBecHH H30TePMH U
KHMHeTHYHH edexTu npu agcopouusaTa Ha Pb(Il) BbpXy THTAHOCHJIMKATH B CPABHEHHE C
€CTECTBEH 3€0/IMT KJIAMHONTUIIOIUT.

Pe3ome. HactosmoTo nscnenBane e mocBeTeHo Ha aacopOuusta va Pb(Il) or H-popmara Ha
tutanocunukatu (ETS-4, GTS-1) u xnunontunonut. H-popmurte ca momydeHu upes
IbpBOHAuaneH 0OMeH Ha W3BbHCKeeTHHTE Katnonu — Na*, K*, Ca?* u ap. ¢ NHs™ u
nocjesBaiia TepMU4Ha oOpaboTka. Yucrorara M TEPMUYHOTO IIOBEACHHE Ha
nepBoHavyanaure, NHs" u H-popmu ma ETS-4, GTS-1 u wiuHonTwionura Osxa
aHAJIM3UPaHU Ype3 MpaxoBa PeHTIeHOBa JU(pakLus, a MopdosiorusaTa u pa3MepbT Ha
gactuiure 0sxa onpenenenu upe3 SEM. XuMU4YecKHIT ChCTaB HAa TBBPIUTE BEIIECTBA
n paszrBopute € nonydeH cboTBeTHO upe3 WDXRF u ICP-OES. Kunernunure
u3cienBaHus Ha npouecute Ha agcopouus Ha Pb(Il) ce ocnoBaBar Ha WDXRF u ICP-
OES. H-dpopmuTe Ha MaTepuamuTe Moka3BaT OJIArONPUATHU CBOMCTBA 3a aJcOopOLHs
Ha Pb(II). Haii-no6po nosenenue B ToBa oTHOIIeHHE AeMoHcTpupa GTS-1 B cpaBHeHUE
¢ ETS-4 n xnuHonTuiaonura.



7.3. Lazarova, H., Rusew R., Kostadin, I., Tsvetanova, L., Barbov, B., Shivachev, B.
Photodegradation of Methylene Blue and Crystal Violet by Zr-Modified Engelhard Titanium
Silicate 10. Water, 2023, 15 (23), 4186. SJR:0.723 (2022r.), JCR-IF:3.4 (2022 r.), Q1 mo SJR
3a 2022 r. DOI:10.3390/w15234186

Abstract. The present work focuses on the removal of dyes from polluted water, and, more
precisely, the targets are crystal violet (CV) and methylene blue (MB). For this purpose,
a series of Zr-modified catalysts based on microporous Engelhard Titanium Silicate 10
(ETS-10) were developed and synthesized. Aiming at improvement in the
photodegradation efficiency and stability of ETS-10, Zr centers replacing part of Ti
ones were introduced during the synthesis procedure. The obtained Na-K-ETS-10/xZr
catalysts were characterized by X-ray powder diffraction (XRD), wavelength
dispersive X-ray fluorescence (WDXRF), N2 physisorption and Fourier transform
infrared spectroscopy (FTIR). The photocatalytic properties of Na-K-ETS-10/xZr- (x =
5, 10, 15 and 20 wt% Zr) catalysts were studied in terms of water purification from
crystal violet and methylene blue. The Na-K-ETS-10/xZr wt% X = 6 catalyst appeared
to be the most efficient in the photodegradation of CV and MB, removing nearly 100%
of the dyes. Kinetic studies showed that the removal of CV and MB is a rapid process
and one, which obeys the non-linear pseudo-second-order model.

JlazapoBa, X., PyceB P., Kocramun, W., IlseranoBa, JI., bap6os, b., IluBaues, b.
doropasrpaxkgaHe Ha METHUJICHOBO CHHBO M KPHCTAITHO BHUOJICTOBO OT Zr-Moau(uimpan
Enrenxapa Turanocunukar - 10.

Pe3rome. Hacrosiata pabora ce ¢pokycupa BbpXy OTCTpaHsBaHETO Ha Oarpuia oT 3aMbpPCEHU
BOJIM, M TIO-TOYHO, [IEJIUTE ca KpucTaiaHo BrosietoBo (KB) u metunenoso cuabo (MC).
3a Ta3u 1en ca pa3paboTeHH U CUHTE3UPaHU cepus Zr-Moau(pUIUpaHu KaTalu3aTopH
Ha 0Oa3zaTa Ha Mukponopectusi Enrenxapn turanueB cuinukar-10 (ETS-10). C uen
nojoOpsiBaHe Ha epeKTUBHOCTTA Ha (poTopasrpaxkaane u crabunHoctTa Ha ETS-10, o
BpeMe Ha IpoIleypaTa Ha CHHTE3 ca BbBEICHHU ZI IEHTPOBE, KOUTO 3aMECTBAT YacT OT
Ti uenrpoere B ckenera. Ilomydenute Na-K-ETS-10/xZr xatamuzatopu ca
OXapaKTepU3UPAHU upe3 pEHTreHOBa IpaxoBa TP paKIus (XRD),
BBIHOBOAUCIIEpCHOHEH peHTreHoduyopecienten aHanu3 (WDXRF), asorna (N2)
¢busucopbims u uHppadepseHa crekrtpockonus (FTIR). ®otokaTtanuTudnure
coiictBa Ha Na-K-ETS-10/xZr- (x =5, 10, 15 u 20 ternoBuu % Zr) Katajau3aTopuTe
ca M3CcJe/IBaHu 110 OTHOIICHHE Ha MPEYNCTBAHETO Ha BOJA OT KPUCTAITHO BUOJIETOBO U
MeTuiIeHOBO cuHbo. KaranuzaropsT Na-K-ETS-10/xZr ¢ Ternosen % x = 6 ce okasa
Hal-eekTuBeH MpH poropasrpaxaanero Ha CV u MB, kato orctpanu nouru 100 %
ot 6arpunara. Kunetnunure uscieaBaHus MOKa3Bar, ye oTcTpanasaneTo Ha CV u MB
e Obp3 Mmporiec, MOUUHSBAI Ce Ha HETMHEWHNUST MOJIET OT TICEBJIOBTOPH PEl.



7.4. Todorova, S., Rusew, R., Shivachev, B., Kurteva, V.. Polydentate N,O-Ligands
Possessing Unsymmetrical Urea Fragments Attached to a p-Cresol Scaffold. Molecules, 2023,
28 (18), 6540. SJR:0.704 (2022r.), JCR-IF:4.6 (2022r.), Q1 mo SJR 3a 2022r.
DOI:10.3390/molecules28186540

Abstract. In this study, three series of polydentate N,O-ligands possessing unsymmetrical urea
fragments attached to a p-cresol scaffold are obtained, namely mono- and bi-substituted
open-chain aromatics, synthesised using a common experiment, as well as fused
aryloxazinones. Separate protocols for the preparation of each series are developed. It
is found that in the case of open-chain compounds, the reaction output is strongly
dependent on both bis-amine and carbamoyl chloride substituents, while oxazinones
can be effectively obtained via a common protocol. The products are characterized via
1D and 2D NMR spectra in solution and using single-crystal XRD. A preliminary study
on the coordination abilities of the products performed via ITC shows that there are no
substantial interactions in the pH range of 5.0-8.5 in general.

Tonoposa, C., PyceB, P., IlluBaue, b., Kyprera, B.. Ilommaenraram N,O-imuranam,
NPUTEKABAIA HECUMETPUYHU KapOaMUIHU (pPparMeHTH, NIPUKPeNeHd KbM P-KPe30J10B
CKeJIeT.

Pesrome. B ToBa m3cienBaHe ca MOIY4eHM TpU cepun OT nosmaeHTtatHu N,O-iuranny,
MPUTEKABAIIM HECHUMETPUYHH KapOamMuIHU (parMeHTH, NPUKPENeHH KbM p-
KpE30JI0BO CKeJle, 8 MIMEHHO MOHO- U OU-3aMeCTEeHH apOMATHU ChEIMHEHUS C OTBOPEHA
BEpHUIa, CUHTE3UPAHU C MOMOILNTAa Ha OOIl EKCIIEPUMEHT, KAKTO U KOHJEH3UpaHU
apuIOKCa3uHOHU. PazpaboTeHu ca OT/IeHN IPOTOKOJIN 32 [10Jy4aBaHe Ha BCAKA CEpHUS.
YCcTaHOBEHO €, Y€ B Ciay4as Ha CbEAMHEHHMATA C OTBOPEHA BEpPHUra pe3yiarara OT
peaknusTa € CHJIHO 3aBHCHUM KakTo OT OMC-aMHMHOBUTE, Taka U OT
KapOaMOMIIXJIOPUIHUTE 3aMECTHTEIH, JOKaTO OKCa3MHOHUTE Morar naa ObaaT
e(peKTHUBHO MOIy4eHHU upe3 ooul npotokoi. IlpoaykTure ca oxapakrepusupaHu 4ypes3
1D u 2D SAMP cnektpockonusi B pa3TBOP M Upe3 U3IOJI3BAHE HAa MOHOKpHCTaJIHA
pentredHoBa nau¢pakuus. IlpeaBapuTenHoTo mNpoyyBaHEe Ha KOOPAMHALIMOHHUTE
CIIOCOOHOCTH Ha MpoAykTute, u3BbpiieHo upe3 ITC, nmokas3sa, ye kaTo LAJIO HAMA
ChIIECTBEHU B3auMoeiictBus B pH nuanazona 5.0-8.5.



7.5. Shirkova-Dimitrova, H., Rusew, R., Kuvandjiev, N., Heroux, A., Doukov, Tz., Shivachev,
B. Structural Characterization of Alzheimer DNA Promoter Sequences from the Amyloid
Precursor Gene in the Presence of Thioflavin T and Analogs. Crystals, 2022, 12 (12), 1717.
SJR:0.458 (2022r.), JCR-IF:2.7 (2022r.), Q2 mo JCR 3a 2022r. DOI:10.3390/cryst12121717

Abstract. Understanding DNA-ligand binding interactions requires ligand screening,
crystallization, and structure determination. In order to obtain insights into the amyloid
peptide precursor (APP) gene-Thioflavin T (ThT) interaction, single crystals of two
DNA sequences 50-GCCCACCACGGC-30 (PDB 8ASK) and
d(CCGGGGTACCCCGG)2 (PDB 8ASH) were grown in the presence of ThT or its
analogue 2-((4-(dimethylamino)benzylidene)amino)-3,6-dimethylbenzo[d]thiazol-3-
ium iodide (XRB). Both structures were solved by molecular replacement. In the case
of 8ASK, the space group was H3 with unit cell dimensions of a=b = 64.49 A, ¢ =
46.19 A. Phases were obtained using a model generated by X3DNA. The novel 12-
base-pair B-DNA structure did not have extra density for the ThT ligand. The 14-base-
pair A-DNA structure with bound ThT analog XRB was isomorphous with previously
the obtained apo-DNA structure 5SWV7 (space group was P4:2:2 with unit cell
dimensions a = b = 41.76 A, ¢ = 88.96 A). Binding of XRB to DNA slightly changes
the DNA’s buckle parameters at the CpG regions. Comparison of the two
conformations of the XRB molecule: alone and bound to DNA indicates that the
binding results from the freedom of rotation of the two aromatic rings.

CoupxoBa-/{umutposa, X., Pyces, P., KyBanmxkues, H., Xepo, A., lykos, 1., [lluBaues, b.
CrpykrypHa xapakrepucTuka Ha AJsxaiivep IHK npoMoropHu mocijienoBaretHOCTH
OT aMWJIOHJHMS NPEKYPCOPEH IeH B IPUChCTBHETO HA THO(aaBuH T u Anajio3n.

Pe3tome. OrmpenensHeTo Ha B3auMojelicTBUATa Ha cBbp3BaHe Ha J|HK-nuranm usucksa
CKPUHHHTI, KPUCTAIM3AllMs U CTPYKTYPHO ollpesesisiHe. 3a a ce Moay4yu uHpopManus
3a B3aMMO/ICHCTBUETO MEX/y I'eHa Ha MpeKypcopa Ha amunounnus nentun (APP) u
TuopnaBun T (ThT), monokpucranmu or ase JAHK mnocnenoBatennoctu 5'-
GCCCACCACGGC-3" (PDB 8ASK) u d(CCGGGGTACCCCGG)2 (PDB 8ASH)
Osixa w3pacHath B mnpuchcTBUeTo Ha ThT wim  HeroBus awnamor 2-((4-
(dimethylamino)benzylidene)amino)-3,6-dimethylbenzo[d]thiazol-3-ium iodide
(XRB). U nBere cTpykTypH 0s1Xa pelieHH uype3 MOJIEKYJIHO 3aMecTBaHe. B ciyyas Ha
8 ASK mpoctpancTBeHata rpyna Oemie H3 ¢ pa3mepu Ha enemeHTapHarTa KjieTka a = b
= 64,49 A, ¢ = 46,19 A. ®asure ca nmoaydeHH ¢ TOMOIITA HA MOJIE], TeHEpPUPaH OT
X3DNA. B noBara B-DNA crtpykTypa or 12 06a30Bu 1BOiiKM He ce HabOaoaaBa
JOMBJIHATETHA eeKTpoHHa TbTHOCT 32 ThT nuranga. CtpykTrypata Ha 14-6a30Ba A-
DNA cwc cBbp3an anamor XRB e usomoppna c¢ momyuenara mpenu TtoBa JIHK
cTpyktypa SWV7 (mpoctpancTBeHa rpymna ¢ P412:12 ¢ pa3mepu Ha eleMeHTapHara
knetka a =b = 41.76 A, ¢ = 88.96 A). Cwp3panero Ha XRB ¢ JIHK nexo npomeHs
napamerpute Ha JIHK B CpG permonute. CpaBHEHHETO Ha JBEeT€ KOHPOpMAIMH Ha
Moutekynara XRB: camocroarenHo u cebp3aHo ¢ JIHK mokassa, uye cBbp3BaHETO €
pe3ynraT oT cBo00/1aTa Ha BbPTEHE Ha IBaTa apOMaTHH NPbCTEHA.



7.6. Chochkova, M., Rusew, R., Kalfin, R., Tancheva, L., Lazarova, M., Shirkova-Dimitrova,
H., Popatanasov, A., Tasheva, K., Shivachev, B., Petek, N., Sticha, M. Synthesis, Molecular
Docking, and Neuroprotective Effect of 2-Methylcinnamic Acid Amide in 1-methyl-4-phenyl-
1,2,3,6-tetrahydropyridine (MPTP)-An Induced Parkinson’s Disease Model. Crystals, 2022,
12 (11), 1518. SJR:0.458 (2022r.), JCR-IF:2.7 (2022r.), Q2 mo JCR 3a 2022r.
DOI:10.3390/cryst12111518

Abstract. Parkinson’s disease (PD) has emerged as the second most common form of human
neurodegenerative disorders. However, due to the severe side effects of the current
antiparkinsonian drugs, the design of novel and safe compounds is a hot topic amongst
the medicinal chemistry community. Herein, a convenient peptide method, TBTU (O-
(benzotriazole-1-yl)-N,N,N*,N*-tetramethyluronium tetrafluoroborate), was used for
the synthesis of the amide (E)-N-(2-methylcinnamoyl)-amantadine (CA(2-Me)-Am;
3)) derived from amantadine and 2-methylcinnamic acid. The obtained hybrid was
studied for its antiparkinsonian activity in an experimental model of PD induced by
MPTP. Mice (C57BL/6,male, 8 weeks old) were divided into four groups as follows:
(1) the control, treated with normal saline (i.p.) for 12 consecutive days; (2) MPTP (30
mg/kg/day, i.p.), applied daily for 5 consecutive days; (3) MPTP + CA(2-Me)-Am,
applied for 12 consecutive days, 5 days simultaneously with MPTP and 7 days after
MPTP; (4) CA(2-Me)-Am +oleanoic acid (OA), applied daily for 12 consecutive days.
Neurobehavioral parameters in all experimental groups of mice were evaluated by
rotarod test and passive avoidance test. Our experimental data showed that CA(2-Me)-
Am in parkinsonian mice significantly restored memory performance, while
neuromuscular coordination approached the control level, indicating the ameliorating
effects of the new compound. In conclusion, the newly synthesized hybrid might be a
promising agent for treating motor disturbances and cognitive impairment in
experimental PD.

YoukoBa, M., Pyces, P., Kandun, P., Tanuesa, JI., JIazaposa, M., Coupkona-/{lumutpona, X.,
[Tonatanacos, A., Tamesa, K., [lluBaues, b., [lerek, H., Ctuua, M. Cunre3, MoJieKyJasipeH
AOKHHT ¥ HEBPONPOTEKTUBEH e()eKT HA AMH/I HA 2-MeTHJIKAHEe/IeHA KNCeJTuHa B 1-MeTHII-
4-dpennn-1,2,3,6-rerpaxuaponupuaun  (MPTP)-unaynupan moaea Ha 0oJiecTTa Ha
ITapkuHCOH.

Pe3iome. bonecrra Ha [lapkuncon (BII) ce npeBbpHa BB BTOpaTa Hali-4ecTo cperiana Gpopma
Ha HEBPOJCTEHEPATHBHU 3a00JIIBaHUS MPU YOBEKA. BBIIPEKH TOBA, IOpAJH TEKKUTE
CTpaHWYHH e(PEeKTH Ha HACTOSIINTE AaHTUIIAPKWHCOHOBHU JIEKApPCTBa, pa3paboTBaHETO
Ha HOBH U 0€30IMaCHU CheIMHEHUS € Topelia TeMa cpeJl OOIIHOCTTa Ha MEAUIIMHCKUTE
XuMUIK. B HacTosiara pa3paboTka, 3a cuntesa Ha amua (E)-N-(2-MeTuaiuHamMmonn)-
amanTaguH (o3HaueH B myOnukamusata kato CA(2-Me)-Am; 3)), mnomydeH oT
B3aMMOJIECTBHETO Ha aMaHTaJWH M 2-METWJIIMHAMOBAa KHCEJIHHA, Oelle H3MON3BaH
ymoben mentuaen wmerox - IBTU  (O-(6ensorpuazon-1-wmm)-N,N,N N*-
TeTpaMeTUIypoHOB TeTpadyopobopar). [lomydenust xuOpua € wu3cneABaH 3a
AHTUIIAPKHHCOHOBATA CH aKTHUBHOCT B eKCIIepuMeHTalieH Moen Ha BII, maayupan ot
MPTP. Mumiku (C57BL/6, MbxKH, Ha BB3pACT 8 CEAMUIIN) OsIXa pa3eieH! Ha YeTUPH
rpynu, kakTo ciensa: (1) KoHTpoa, TpeTupaHa ¢ HopMajeH (PU3UOJOTHYEH Pa3TBOp B
npoabkeHne Ha 12 mocnenoBatenuu anu; (2) MPTP (30 mg/kg/nen) mpuiaran
©KETHEBHO B MPOABIDKeHUE Ha 5 mocienosatennu qau; (3) MPTP + CA(2-Me)-Am,
Mpujiarad B NpoAbKeHUE Ha 12 mocnenoBaTeHu IHU, S5 THU eqHOoBpeMeHHo ¢ MPTP
u 7 muu cien MPTP; (4) CA(2-Me)-Am + oneanoBa kucenuna (OA), mpuiarad
©KEeTHEBHO B MPOJb/DKeHHEe Ha 12 mocnemoBarenHu AHU. HeBpormoBeneHUecKHTe



napaMeTpH MPH BCUUKH €KCIIEPUMEHTAIHU TPYIH MUILIKH O5Xa OLIEHEHH Ype3 poTapo
TECT M TECT 3a NaCUBHO n30sArBane. ExcriepuMeHTaHuTe HU JaHHM 1oKa3axa, ye CA(2-
Me)-Am npu MUIIKK ¢ TAPKUHCOHOBA OOJIECT 3HAYUTEITHO Bb3CTAaHOBSIBA padoTara Ha
IaMeTTa, JOKaTO HEPBHO-MYCKYJHATa KOOPAMUHALMS ce 100IMKaBa 10 KOHTPOJIHOTO
HUBO, KOETO IIOKa3Ba TOAO0OpSBAIIOTO JACHCTBHE Ha HOBOTO CheAMHEHHE. B
3aKJIIOYEHHE, HOBOCUHTE3UPAHUAT XUOPU MOJKE Ja Ce OKa)ke 00elaBalllo CpeCcTBO 3a
JICHCHHC HA ABUTAaTCIIHU CMYIICHUSA U KOTHUTUBHU YBPCKAAHUA ITPU CKCIICPUMCHTAJIHA

bII.



7.7. Shishkova, K., Stoymirska, A., Chayrov, R., Shishkov, S., Sbirkova-Dimitrova, H.,
Rusew, R., Shivachev, B., Stankova, I. Amantadine and Rimantadine Analogues—Single-
Crystal Analysis and Anti-Coronaviral Activity. Crystals, 2023, 13 (9), 1374. SJR:0.458
(2022r.), JCR-IF:2.7 (2022r.), Q2 mo JCR 3a 2022r. DOI:10.3390/cryst13091374

Abstract. In this study, we utilized the human coronavirus 229E (HCoV-229E) for evaluating
the in vitro efficacy of some analogues of the ion-channel inhibitors Amantadine and
Rimantadine. The application of these investigated compounds did not result in any
detectable cytotoxic effects. Furthermore, we observed that the derivatives of both
analogues did not affect the viability of MDBK cells. Amantadine and Rimantadine
applied at a concentration of 50 pg/mL inhibited the replication by 47% and 36%,
respectively. The derivatives of Amantadine displayed a slightly weaker inhibitory
effect in comparison with its own inhibitory effect. The derivative 4R of Rimantadine
exhibited the same antiviral effect as the Rimantadine control, inhibiting viral
replication by 37%. However, the other two derivatives of Rimantadine demonstrated
lower activities. The molecular structures of the newly synthesized compounds were
investigated thoroughly using single-crystal X-ray analysis. Molecular docking studies
were performed using Autodock Vina. Two of the studied compounds 2A and 4A
showed a promising binding affinity (—8.3 and —8.0 kcal/mol) towards SARS-CoV-2
RNA-dependent polymerase RNA site and SARS-CoV-2 Nsp3 (207-379, MES site)
respectively.

umkosa, K., Croiimupcka, A., Haiipos, P., lumkos, C., Coupkosa-/lumurpona, X., Pyces,
P., I[lluBaueB, b., CrankoBa, . AMaHTaAMHOBM ¥ PUMAHTAAUHOBH aAHAJIO3M -—
MOHOKPHCTAJIEH AaHAJIU3 U AHTHUKOPOHABHUPYCHA AKTHUBHOCT.

Pesrome. B ToBa mpoyuBane usnosszBaxme doBeuiku kopoHaBupyc 229E (HCoV-229E) 3a
OIIEHKa Ha in Vitro e(puKacHOCTTA HA HSIKOU aHAIO3UW HA MHXUOUTOPUTE HA HOHHUTE
KaHaJIM — aMaHTaJuH ¥ puMaHTaauH. [Ipunaranero Ha Te3u M3CIIEABAHN ChEIUHEHHUS
HE JIOBEJe /O HHUKAKBU OTKPUBAEMH LUTOTOKCHYHM edektu. OcBeH ToBa
HaOrOogaBaxme, 4dYe TPOM3BOJHHWTE HA JBaTa aHajora He BIUAAT Ha
xu3HecriocooHoctta Ha MDBK kieTtkure. AMaHTauH U pUMAHTAMH, IPUIIOKEHU B
KoHUeHTpauus 50 pg/ml, nHxuOUpar pernyukanusaTa Ha BUpyca cboTBeTHO ¢ 47 % u 36
%. AMaHTaJMHOBUTE MPOM3BOJHHU IOKa3BaT MAJKO MO-ciad MHXUOWpai] epekT B
cpaBHeHHE C amaHTaauHa. [Ipom3BogHOTO 4R Ha PUMAHTAJAWH TPOSBSBA CHIIHS
aHTUBHUPYCEH e(EeKT KaTo KOHTpoJiaTa ¢ PUMAHTaJMH, KaTO MHXUOHMpa BHUpycHaTa
permukanus ¢ 37 %. Jlpyrurte nBe mpou3BOAHHM Ha pUMaHTaANH o0aye JEMOHCTpUPAT
MO0-HUCKA aKTUBHOCT. MOJIEKYJTHUTE CTPYKTYpU Ha HOBOCHHTE3UPAHUTE ChEIUHEHUS
0sixa M3clelBaHU OOCTOWHO C TOMOINTa HAa MOHOKPHCTAJIEH PEHTTEHOCTPYKTYPEH
aHanmu3. bsxa HampaBeHM H3CIeIBaHUATA 3a MOJIEKYJIEH JOKHHI C TIOMOIITa Ha
nporpamata Autodock Vina. JIBe oT u3cnenBanute chenuHeHus 2A u 4A mokazaxa
obemraBaml apuHUTeT Ha cBBp3BaHe (-8.3 um -8.0 kkan/mon) B PHK-3aBucumara
noiumMepasa Ha SARS-CoV-2 u na SARS-CoV-2 Nsp3 (207-379, MES).



7.8. Tavlinova-Kirilova, M., Dikova, K., Marinova, M., Kamenova-Nacheva, M., Rusew, R.,
Shirkova-Dimitrova, H., Shivachev, B., Kostova, K., Dimitrov, V. Synthesis and Structural
Analysis of Chiral Bis-dihydro[1,3]-naphthoxazines and Imidazolidine Derivatives Prepared
by Three-Component Mannich-Type Condensation. Crystals, 2023, 13 (10), SJR:0.458
(2022r.), JCR-IF:2.7 (2022r.), Q2 mo JCR 3a 2022r. DOI: 10.3390/cryst13101495

Abstract. Enantiomerically pure (S)-1-phenylethan-1-amine has been applied in Mannich-type
condensation between formaldehyde and naphthalenediols leading to the synthesis of
chiral bis-dihydro[1,3] naphthoxazines in excellent yields. Salen-type structures have
been synthesized, applying R,Ror S,S-cyclohexane-1,2-diamines in condensation with
formaldehyde and naphthalene-2-ol. The obtained chiral imidazolidine derivatives of
the type 1,10-(((3a,7a)-hexahydro-1H-benzo[d]imidazole- 1,3(2H)diyl)bis(methy-
lene))bis(naphthalen-2-ol) were evaluated as pre-catalysts for the addition of diethyl
zinc to aldehydes. The structures of the newly synthesized compounds were elucidated
using 1D and 2D NMR experiments (COSY, HMBC, HSQS), elemental analysis, mass
spectrometry (HRMS spectra) and single-crystal X-ray diffraction (SCXRD). The
products were further characterized with powder X-ray diffraction (PXRD) and thermal
analysis (DSC)

TaBnunoBa-Kupunosa, M., Jlukosa, K., MapunoBa, M., KamenoBa-HaueBa, M., Pyces, P.,
Coupxosa-/lumutposa, X., lluBaues, b., Koctosa, K., lumurpos, B. CuHTe3 1 CTPYKTypeH
aHaau3 Ha xupajgnum Ouc-muxuapo[l,3]-nadTokcazuHu W = UMHAA30JIUIUHOBH
NPOM3BOIHM, NMOJYYEHHU Ype3 TPUKOMIIOHEHTHA KOHAeH3aus oT MaHMX0B THII.

Pe3tome. Enantromepno uuctust (S)-1-penuneran-l-amun e nmpunoxen B MaHUXOB THUIT
KOHJICH3aIUATa MKy (OopMalIexXul U HaQTaJCHIMOIN, KOETO BOAM O CHHTE3 Ha
xupanHu Oouc-muxunapo[1,3] HadTokcazuHu ¢ oTIMYHM J00uMBU. CHHTE3MpaHU ca
cTpykTypu oT CalieHOB THI, Karo ca mpmiokeHn R,R wm S,S-nimkmoxekcan-1,2-
IUaMUHHU B KOHAeH3auusa ¢ Gopmangexun u HadTaneH-2-ou. [lomyyeHute xupaiHu
UMHIA30duIMHOBH  mpou3BogHu ot tuma  1,10-((((3a,7a)-xexcaxuapo-1H-
6enso[dJumunazon- 1,3(2H)aunn)ouc(metunien))ouc(nadraneH-2-omn) 6sxa OICHEHU
KaTo IpeKaTalu3aTopyd B MOJEJIHATa peakius 3a Jo00aBsHE Ha JUETHWILHUHK KbM
anaexuad. CTpyKTypUTe€ Ha HOBOCHHTE3UPAHUTE CHEIUHEHHS OsiXa YTOUYHEHHU C
nomouira Ha 1D u 2D SAAMP excnepumentu (COSY, HMBC, HSQS), enemenren
a”Hamu3, Maccnektpomerpuss (HRMS chektpu) M MOHOKpUCTamHa pEHTTEeHOBa
mudppakaus (SCXRD). Ilpoaykture Osixa JONBIHUTEIHO OXapaKTEPU3UPAHU C
npaxosa peHtreHona audpaxius (PXRD) u repmuuen anamus (DSC).



7.9. Dyulgerov, V.M., Dimowa, L.T., Rusev, R., Nikolova, R.P. Shivachev, B. Conformational
polymorphism in (3-acetamidophenyl)boronic acid. Bulgarian Chemical Communications,
2018, 50 (Special Issue F), 23-30. SJR:0.137 (2018r.), JCR-IF: ue, Q4 6e3 U® no SJR 3a
2018r.

Abstract. This study focuses on the structural peculiarities of two conformational polymorphs
of (3-acetamidophenyl)boronic acid, C8H10BNO3. The two polymorphs were
generated by crystallization from different solvents: chloroform and ethanol. The
crystal structures of both polymorphs have been characterized by single-crystal X-ray
diffraction analyses, DTA/TG and FTIR. Single crystal analyses showed that the title
compound crystallizes in the triclinic system space group P— 1 (No 2) and in the
monoclinic crystal system, space group P21/c (No 14) in function of the employed
crystallization solvent. The differences between the two crystal structures are centered
on the different hydrogen bonding pattern, producing a different three-dimensional
arrangement of the molecules. The DTA/TG and FTIR spectra of the two polymorphs
are nearly identical and therefore they are not very suitable for differentiation. The DFT
calculations showed that the energy minima of the two polymorphs differ by 0.9
kcal.mol* while the generated potential energy surface revealed a low value of 5.8 kCal
mol~! for the barrier of rotation of the acetamide group.

Hronrepos, B.M., [lumosa, JI.T., Pyces, P., Hukonosa, P.I1. [lluBauyes, b. Kondgopmaunonen
nmoiuMoppu3bm B (3-aneramMmua0o¢eHn1)00pHA KMCEJIUHA.

Pe3ome. HacTosmoTo u3cieaBane € ChbCpe0TOYCHO BEPXY CTPYKTYPHUTE OCOOSHOCTH Ha JBa
koHpopManmoHHu mnonumopda Ha  (3-anmeramMu0eHUI)OOPOHOBA  KHCEIWHA,
CsH10BNOs. [/IBaTa momumopda ca NoaydeHu upe3 MPEKPUCTATN3ANNS U3 Pa3InIHH
pasrBopurenu: xjaopodopM u eranon. Kpucrannure cTpykTypu Ha ABata nmoiaumopda
ca OXapaKTepu3WpaHU 4Ype3 MOHOKPUCTATHH PEHTTCHOBU JUPPAKIMOHHU aHAIU3H,
DTA/TG wu FTIR. MOHOKpHUCTAJIHUTE aHAIM3M II0Ka3axa, 4Ye JIOKJIAJIBaHOTO
ChEMHEHUE KPUCTAIM3UpPA B TPUKIMHHATA KPUCTAJIHA CUCTEMa, MPOCTPAHCTBEHA
rpyna P-1 U B MOHOKJIMHHAa KpHUCTallHA CHCTEMa, MPOCTpaHCTBeHa Tpyma P2i/c B
3aBUCHUMOCT OT W3MOJ3BaHUS PA3TBOPHUTEI MIPH KpUCTANIHM3ANUATA. Pa3nukuTe Mexmy
JIBET€ KPUCTAJIHU CTPYKTYpH C€ U3pa3siBaT B PA3JIM4YEH MOJE]I HAa BOJOPOIAHU
B3aUMOJICHCTBHUSA, KOETO BOAM JO pa3IUYHO TPUMZMEPHO pA3MOJIOKEHHE Ha
monekynaute. DTA/TG u FTIR cnektpute Ha 1BaTa nonuMopda ca nouTd UIEHTHYHH
Y MOpaJd TOBAa HE Ca MHOTO MOAXOSAIINA METOAM 3a TAXHOTO pasrpanuyaBane. DFT
W3UUCIICHHUATa TOKa3BaT, 4e EHEepPruilHUTe MUHUMYMHM Ha JBara mnoiumopda ce
paszmuuasat ¢ 0.9 kcal.mol™, nokato remepupanara MOBBPXHOCT Ha TOTEHIMATHATA
eHeprus paskpuba HHUcKa crtoitnoct ot 5.8 kcal.mol? 3a 6apuepata Ha BbpTeHe Ha
aneraMuHaTa rpymna.



7.10. Dyulgerov, V., Shirkova-Dimitrova, Hr., Tsvetanova, L., Rusew, R., Shivachev, B. A
new polymorph of Bisacodyl. Bulgarian Chemical Communications, 2018, 50 (Special Issue
J), 73-78. SJR:0.137 (2018r.), JCR-IF: ue, Q4 6e3 U® nmo SJR 3a 2018r. Link:

Abstract. A new polymorph structure of bisacodyl, (pyridin-2-ylmethylene)bis(4,1-
phenylene) diacetate, was determined. The starting bisacodyl was extracted from
suppositories with petroleum ether and the precipitate was recrystallized from acetone.
The purity of the recrystallized product was verified with powder X-ray diffraction. The
single crystal structure of bisacodyl shows that the compound crystallizes in a
noncentrosymmetric manner in orthorhombic P212121 space group, with unit cell
parameters a = 8.06862(18) A, b = 8.27567(18) A, ¢ = 28.3631(7) A.

Ironrepos, B., Coupkosa-/lumutpoBa, Xp., [Iseranosa, JI., Pyces, P., [lluBaueB, b. HoB
noJIuMOop( Ha OMcaKOaUII.

Pe3iome. YcraHoBeHa e HoBa monumopdHa Momaudukanus Ha Oucakoaui, (MAPUANH-2-
niMmetwiieH ))onc(4, 1 -pernnen) nuanerar. M3xogausaT Oucakoami Oerre eKcTpaxupaH
OT CYNO3UTOPUHM C IIOMOIITAa Ha IETPOJICB €Tep, a MOoJydyeHara yraiikara Oere
MPEKPHUCTATN3UPaHa OT aleToH. Yucrorara Ha MPEKPUCTATU3UPAHHS IMPOIYKT Oe
MPOBEpEHa C MPaxoBa PEHTICHOBA MU(paKius. AHajau3a Ha KPHCTAIHATA CTPYKTypa
Ha OMCAKOJWII MMOKa3Ba, Y€ CHhEIUHECHUETO KPUCTAIM3HPA O HEIEHTPOCHMETPUUCH
HA4YMH B OPTOPOMOMYHA MpPOCTpaHCTBeHa rpyna P2:12121, ¢ mapamerpu Ha
eneMeHTapHaTa kieTka a = 8.06862(18) A, b =8.27567(18) A, ¢ =28.3631(7) A.



7.11. Rusev, R., Tsvetanova, L., Shivachev, B., Kossev, K., Nikolova, R. Ureates and hydrates
of magnesium chloride, nitrate and tetrafluoroborate. Bulgarian Chemical Communications,
2018, 50(Special Issue J), 79-89. SJR:0.137 (2018r.), JCR-IF: e, Q4 6e3 U® no SJR 3a
2018r.

Abstract. Five magnesium complexes two of which with tetrafluoroborate anion
[UsMg]?*2BFs — 1, [(H20)sMg]?*.2BF4~ — 2, two with chloride anion — [UsMg]?*.2CI-
AU — 3, [UsMg(H20)2]%".2CI- — 4 and one with nitrate anion — [UsMg]**2NOs — 5,
have been synthesized. Crystals suitable for X-ray diffraction have been obtained by
slow evaporation from aqueous solutions. The single crystal X-ray studies showed that
compounds 1 and 2 crystallize in orthorhombic P21212 (a = 9.964(5), b =11.979(6), ¢
=9.638(5)) and in orthorhombic Pnnm (a = 5.4322(6), b = 13.2050(12), ¢ = 7.6786(6))
space groups respectively. Compounds 3 and 4 crystallize in the monoclinic P21/c
space group with unit cell parameters a = 9.6317(8), b = 7.2241(7), ¢ = 23.506(3), B =
94.045(9) and a =8.0168(16), b= 14.844(2), ¢ = 28.662(4), p= 94.194(16) respectively.
Compound 5 crystallizes in the triclinic P-1 space group with a = 7.1917(6), b =
8.279(3) ¢ = 9.555(9), a.=71.01(6), p = 89.17(3), y = 84.158(19).

Pyces, P., lIgeranona, JI., [lluBaues, b., Koces, K., HukoisioBa, P. Ypeatu u xuaparu Ha
MarHe3ueB XJIOpH/I, HUTPAT U TeTpadayopodopar.

Pe3rome. CuHTe3upanu ca MET MarHe3MeBH KOMIUIGKCA, JBa OT KOHMTO ChIbpiKaT
terpadmyopodoparen ammon [UsMg]?*2BFs~ — 1, [(H20)sMg]?*.2BFs~ — 2, nBa
xnopusen aunon — [UsMg]?*.2C1-.4U — 3, [UsMg(H20)2]%".2CI" — 4 u equn muTparen
amnoHn — [UsMQ]?*2NOs~ — 5. Kpucranu, NOAXOMAIIM 3a M3CIEIBAHE upe3
MOHOKpHCTAJIHA PEHTIeHOBa JU(PAKIHUs, ca MOJY4YCHU 4ype3 OaBHO HM3IapsBaHe U3
BOJHU pa3TBOpU. MOHOKPHUCTAIHUTE PEHTICHOBH W3CJICJBAaHMs I[0Ka3axa, 4Ye
cheauHeHus 1 U 2 KpUCTATU3UPAT ChOTBETHO B OPTOPOMOHMYHA IPOCTPAHCTBEHA IPyIia
P212:2 (a=9,964(5), b= 11,979(6), ¢ = 9,638(5)) u B opropoMOHUYHAa TPOCTPAHCTBEHA
rpyna Pnnm (a = 5,4322(6), b = 13,2050(12), ¢ = 7,6786(6)). Crenunenus 3 u 4
KpUCTAJIM3UpaT B MOHOKJIMHHA TPOCTPaHCTBeHa rpyma P2i/c ¢ mapamerpu Ha
eJeMeHTapHaTa KjieTka choTBeTHO a = 9,6317(8), b = 7,2241(7), ¢ = 23,506(3), B =
94,045(9) n a=8,0168(16), b =14,844(2), c = 28,662(4), B = 94,194(16). CrenuneHue
5 kpucranusupa B TPHKJIMHHATA MpPOCTpaHCTBeHa Tpyma P-1 ¢ mapamerpu Ha
enemMeHTapHara kietka a = 7,1917(6), b = 8,279(3) ¢ = 9,555(9), a = 71,01(6), B =
89,17(3), y = 84,158(19).



7.12. Dimowa, L.T., Piroeva, l., Atanasova-Vladimirova, S., Rusew, R., Shivachev, B.
Structural peculiarities of natural chabazite modified by ZnCl, and NiCl,. Bulgarian Chemical
Communications, 2018, 50 (Special Issue J), 114-122. SJR:0.137 (2018r.), JCR-IF: He, Q4 6e3
H® no SJR 3a 2018r.

Abstract. Chabazite single crystals were modified to NH4*, Zn?* and Ni?* chabazite forms and
characterized by EDS/SEM, DTA/TG, FTIR and single crystal X-ray diffraction. The
modification procedure includes successive conversion of the starting natural chabazite
(Nao.37Ca1.56)Alz.63Sig.36024.XH20) into its ammonium form (NH4-CHA) where after the
NH4-CHA form is converted to either zinc or nickel forms by ion-exchange with 1M
ZnCl, and NiCl> water solutions at 100 °C. The EDS, FTIR and structural studies
revealed remains of ammonium cations in Zn and Ni exchanged forms. The structural
analyses disclosed that the water molecules present within the CHA framework tend to
occupy sites that are usually related with nearby cation(s) sites. As the cation amounts
required for the framework charge compensation is limited the water molecules
amounts are also adjusting to this detail. The distribution of the water molecules in the
8-membered ring is of radial type

Dimowa, L.T., Piroeva, l., Atanasova-Vladimirova, S., Rusew, R., Shivachev, B.
CTpPYKTYpPHH 0CO0€HOCTH Ha npupoaeH xada3ut mogudumupan ¢ ZnClz2 and NiClz.

Pe3tome. MoHOKpuCTaIu oT Xabas3ut 6sxa Moxudumupany 10 chorseraute uM NHq*, Zn* u
Ni** ¢opmu m 6sxa xapakTepusumpanu upes EDS/SEM, DTA/TG, FTIR wu
MOHOKpHCTaJIHA peHTreHoBa audpakius. [Ipoueaypara 3a Mmoaudupane BKIIOYBA
MOCJICIOBATEITHO NpeBpbIIaHe Ha W3XOJTHUS €CTEeCTBEH xaba3ut
(Nao.37Ca156)Al363Sis 36024.XH20) B HeroBara amonmeBa (opma (NHs-CHA), cien
KOETO TOocJeIHaTa ce MPEBPbhIla B IMHKOBA WM HUKEJIO0Ba (hopMa upe3 HOHOOOMEH C
IM Bogam pastBopu Ha ZnClz u NiClz mpu 100 °C. EDS, FTIR u cTtpykrypHHTE
W3CJICIBAaHUS Pa3KpUBAT OCTATBHIM OT aMOHUEBH KAaTHOHM B oOMeHeHuTe Zn u Ni
¢dopmu. CTpYKTYpHUTE aHAIU3U Pa3KpUBaT, Y€ BOJHHUTE MOJICKYIH, IPUCHCTBAIIM B
CKeneTa Ha Xaba3uTa, IpOosBIBAT CKIOHHOCT J]a 3aeMaT MecTa, KOUTO OOMKHOBEHO ca
3a€TH OT pa3JIMYHU KATHOHHW. T’hii KAaTO KOJMYECTBaTa KAaTHOHH, HEOOXOIMMH 3a
KOMIICHCHUPAHE Ha 3apsijia Ha CKeJIeTa, Ca OTPaHHYCHH, KOJMYECTBATa BOJJHH MOJICKYITH
CBIIIO Ce MPUCIIOCO0SIBAT KbM TO3M JieTail. Paznpeienenrero Ha BOJHUTE MOJICKYIIU B
8-4JICHHHS IPBCTEH € OT paJiiaJieH THII



7.13. Kurteva, V., Rusew, R., Shivachev, B. 4-Methyl-7-((2-((5-methyl-1,3,4-thiadiazol-2-
yhthio)ethyl)thio)-coumarin. Molbank, 2022, 4, M1491. SJR:0.148 (2022r.), JCR-IF:0.6
(2022r.), Q4 mo JCR 3a 2022r. DOI:10.3390/M1491

Abstract. The novel compound 4-methyl-7-((2-((5-methyl-1,3,4-thiadiazol-2-
yl)thio)ethyl)thio)-coumarin is obtained in good yield via a two-step protocol; that is,
initial synthesis of the reagent 2-((2-chloroethyl)thio)-5-methyl-1,3,4-thiadiazole
followed by alkylation of 7-mercapto-4-methylcoumarin. The product’s structure is
assigned by 1D and 2D NMR experiments and is confirmed by single-crystal XRD.

Kypresa, B., PyceB, P., IlluBaueB, b. 4-merma-7-((2-((5-merna-1,3,4-tuaguazon-2-
WJI)THO)eTHJI)THO)-KYMAapHUH.

Pe3rome. Hogsoto ChCIMHEHUE 4-metun-7-((2-((5-metmi-1,3,4-tuaanason-2-
WJT)THO)ETHJI)THO)-KyMapuH Ce MoJjiydaBa ¢ 100bp JOOMB Upe3 JAByeTaneH MPOTOKOM;
T.c. I’bpBOHAuYaJiecH CHHTe3 Ha peareHra 2-((2-xmopoerwn)ruo)-5-merni-1,3,4-
THAJMA30JI, TOCIEIBAaH OT AIKWIUpaHE Ha 7-MepKanTo-4-MEeTUIKyMapHH.
Crpykrypara Ha npoaykra € ompexaeneHa upe3 1D u 2D SAMP ekcnepumentu u e
MOTBBPJICHA YPE3 MOHOKPUCTAITHA PEHTTCHBA TUPPAKIIUS.



7.14. Petkova, Z., Rusew, R., Bakalova, S., Shivachev, B., Kurteva, V. 2-(1H-Imidazol-2-yl)-
2,3-dihydro-1H-perimidine. Molbank, 2023, 1, M1587. SJR:0.148 (2022r.), JCR-IF:0.6
(2022r.), Q4 mo JCR 3a 2022r, DOI:10.3390/M1587

Abstract. The novel compound 2-(1H-imidazol-2-yl)-2,3-dihydro-1H-perimidine was
obtained in very good yield via a known eco-friendly protocol. The product was isolated
in pure form as a solvate by simple filtration from the crude mixture. Its structure was
assigned by 1D and 2D NMR experiments and was confirmed by high resolution MS
and single crystal XRD. The temperature of methanol release was determined by DSC
and the energy of the process theoretically estimated.

ITerkoBa, XK., PyceB, P., bakanosa, C., llluBaues, b., Kypresa, B. 2-(1H-umuaazo.-2-ui)-
2,3-nuxuapo-1H-nepumuaus.

Pestome. HoBoto chenunenne 2-(1H-ummpmazon-2-wmn)-2,3-nuxuapo-1H-nepumuaun e
MOJy4YeHO C MHOTO J00Bp J0OMB IO M3BECTEH €KOJOrochoOpa3eH MpPOTOKOIL
[IponykTsT € u3onupan B uucta ¢opma moja (opmara Ha METAHOJICH COJIBAT 4pe3
OOWKHOBEeHa (QuWITpals OT cypoBara peakiuoHHa cmec. CTpykTypata My €
onpezaeneHa upe3 1D u 2D SMP cnekTpockonus U € TOTBBPAEHA 4Ype3 Mac
CIICKTPOCKOIHUSI C BUCOKA PE3OJIFOIUS M MOHOKPHCTaJTHA PEHTICHOBA AH(PPAKIIHS.
TemmepaTypaTa Ha OTAENSHE Ha METAaHONI OT CTPYKTypaTa € OmpefelieHa dYpes
nudepeHInaTHa CKaHupaIia KaIOpUMETPHs, a CHEPrUsITa Ha MpoIeca € TCOPSTHIHO
W3UYHUCIICHA.



7.15. Petkova, Z., Rusew, R., Shivachev, B., Kurteva, V. 3-Methyl-1-phenyl-4-
thioacetylpyrazol-5-one. Molbank, 2023, 1, M1588, SJR:0.148 (2022r.), JCR-IF:0.6 (2022r.),
Q4 o JCR 3a 2022r. DOI: 10.3390/M1588

Abstract. The novel compound 3-methyl-1-phenyl-4-thioacetylpyrazol-5-one is obtained in
excellent yield via a thionation of the corresponding oxygen analogue. The product is
isolated in pure form using column chromatography and is characterised using 1D and
2D NMR experiments, ATR IR and HRMS spectra, and single-crystal XRD.

ITerkoBa, K., PyceB, P., IlluBaueB, b., Kyprera, B. 3-Merui-1-penni-4-
THOANETWIMHPA30JI-5-0H.

Pe3tome. HoBoTo cheaunenue 3-meTui-1-gpeHnn-4-TnoaneTmiinupason-5-oH ce MojlyyaBa ¢
OTJIIMYEH JOOMB Upe3 THOHUPAHE HAa CHOTBETHUS KUCIIOpPOJEH aHaior. IIpoaykTsT ce
M30JIMpa B YUCT BUJ Ype3 KOJOHOBA XpoMaTorpadus U ce xapakrepusupa upes 1D u
2D SAMP excnepumentu, ATR IR 1 HRMS cnektpu u MOHOKpuCTalHa peHTI€HOBA

nudpakmus.



7.16. Milenkova, S., Pilicheva, B., Zahariev, N., Shivachev, B., Rusew, R. I., Yovcheva, T.,
Marudova, M. Milk protein-based formulations as controlled delivery systems for tolfenamic
acid. Bulgarian Chemical Communications, 2022, 54 (Special Issue B1), 64-70. SJR :0.169
(2022r.), JCR-IF: He, Q4 mo SJR 6e3 Ud 3a 2022r. DOI: 10.34049/bcc.54.B1.0409

Abstract. Casein-based gels were examined as potential drug carrier for a model drug, namely
tolfenamic acid (TA). TA is widely applied as anti-cancer agent along with its ability
to induce degradation of specific tumor proteins and decrease metastasis in liver in the
case of pancreatic cancer. Casein-based spheres were formulated at high pH by
ionotropic gelation in the presence of crosslinker CaCl,. To optimize their chemical
content and structure, casein concentration, TA concentration and casein/crosslinker
ratio were varied. Sizes and morphology of casein gels loaded with TA were examined.
The structure’s phase state was tested by differential scanning calorimetry. ATR-FTIR
was used to establish the crosslinking process between casein and CaCl.. The efficiency
of the loading process of drug was calculated. Studies on the drug release kinetics were
conducted under simulated physiological conditions.

MunenkoBa, C., [lunuueBa, b., 3axapues, H., [lluBaues, b., PyceB, P. U., NoBuera, T.,
Mapynosa, M. ®opmMyJMPOBKM Ha OCHOBATAa Ha MJICYEH IPOTEHMH KATO CHUCTEMH 3a
KOHTPOJIMPAHO J0CTABSIHE HA ToJI(peHAMOBA KM CEJINHA.

Pe3ome. ['enoBeTe Ha Ka3eMHOBAa OCHOBa Osxa H3CJIEIBAaHM KAaTO IMOTEHIHAIEH HOCHUTEI
MOJICTTHOTO JIEKAPCTBEHO BEMIECTBO - ToJiheHamuHOBa kucenuHa (TA). TA ce mpuiara
IIMPOKO KAaTO MPOTUBOPAKOBO CPEJCTBO, MOPAAU CIIOCOOHOCTTA CH Ja MPEANU3BHKBA
pasrpakJjaHe Ha crnenu(pUYHA TYMOPHHU TMPOTEHHH M Ja HaMalsBa METacTa3uTe B
4yepHHs Apo0 B ciaydail Ha pak Ha naHkpeaca. Cdepu Ha OCHOBaTa Ha Ka3euH Osxa
IIOJIy4eHU Ipu BUCOKO pH upe3 HOHOTPONHO JKeluMpaHe B IPUCHCTBUETO Ha
ompexkBamusa areHT CaCle. 3a na ce onTUMHU3HMpa XHMHYECKOTO ChIbPXKaHHE U
CTpyKTypaTa MM, KOHLEHTpalMATa Ha Ka3euHa, KOHLEHTpauusra Ha TA wu
CbOTHOIIEHUETO KAa3eMH/KPBCTOCAHO CBBP3BALIO BELIECTBO 0siXa NPOMEHSHHU.
N3cnenBanu ca pazmepute U MOpPQOJIOTUsATa Ha Ka3eMHOBUTE T'€JIOBE, HATOBAPEHH C
TA. ®a3oBuTe npexoaud B 3aBUCHUMOCT OT TeMmiepaTypa Osxa HpOCIEIEHH upe3
nudepeHIaiHa CKaHupalla KaJopuMeTpus. 3a yCTaHOBSIBaHE Ha IIpolieca Ha
oMmpexkBaHe Mexay kazemHa M CaCly e wumsnomsBan ATR-FTIR. M3uuncnena e
e(eKTUBHOCTTa Ha IIpolleca Ha HaToBapBaHe ¢ JekapcTBo. IIpoyuBaHusdTa Ha
KMHETHKaTa Ha OCBOOOY/IaBaHE Ha JIEKAPCTBOTO Osxa MPOBEIEHU NPU CUMYJIHpPAHU
(U3HOIOTMYHHU YCIOBHSL.



7.17. Petrova, A.A, Angelova S.M, Nikolchina I.A, Russev R.1, Kurteva V.B, Shivachev B.L,
Petrova R.N. Novel 13-membered cyclic dioxatetraaza scaffolds—synthesis, solution and solid
state characterization. Bulgarian Chemical Communications, 2015, 47, 208-20. SJR :0.153
(2015r.), JCR-IF: 0.229 , Q4 no JCR 3a 2015

Abstract. A series of three novel ligands with 1,4,8,11-tetraazacyclotridecine-2,10-dione
skeleton, possessing relatively hindered amine fragment and variable substitution
pattern at the aryl group in the amide moiety, was designed and obtained via an
improved synthetic protocol. The macrocycles were analysed by NMR spectra in
solution and by single crystal and powder XRD in solid state. The 13-membered ring
conformation was discussed and compared with literature data..

[TerpoBa, A.A., Aarenoa C.M., Hukomuuna U.A., Pyces P.U., Kypresa B.b., [lluaues b.J1.,
[TetpoBa P.H. HoBu 13-4jleHHH UMKJIMYHH JMOKCATETPAaa3a JUMIaHAA — CHHTE3,
XapakTepu3anus B pa3TBOP U B TBbP/A0 ChCTOSIHUE.

Pe3tome. Cepus ot Tpu HOBU Jmranaa c¢ 1,4,8,11-terpaazanuxnorpuaenns-2,10-1uoHoB
CKeJIET, MPUTEKABAILl OTHOCUTEIHO 3allPeYeH aMUHEH ()parMeHT ¥ MPOMEHJIUB MOJIE
Ha 3aMeCTBaHe [IPU apuJIoBaTa rpyra B aMUIHATa 4acT, Oelle MPOEKTHPaHa U MOJIyYeHa
ype3 NoJ00pEeH CUHTETHYEH POTOKOJ. MakponukiauTe 0sxa aHanu3upanu upe3 SIMP
CIIEKTPH B pa3TBOP U Ype3 MOHOKPHUCTAJIEH U NPaxOB PEHTI€HOAU(DPAKIIMOHEH aHAIIN3
B TBBpHO cbcrosinue. Kondopmanusra Ha 13-uneHHus npbcTeH Oemie oOcbhieHa U
CpaBHEHA C JINTEPATYPHU JaHHH.



