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dakTuunnii o6csr pinaHcyBaHHs 3a 3BiTHME eTam: 4089.51 TuC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

EnexTpoHHa Ta mpocTopoBa OynoBa HOBUX CIIOJIYK 3 OCOGIMBUMU (YHKI[IOHAJBHUMM BJIaCTUBOCTSIMH. KommiekcHe

IOCJTIIKEHHS 32 IOMIOMOTOI0 Cy4aCHHUX (Pi3MKO-XiMIYHUX METOiB.

Ha3sBa po6oTH (aHrJ1)

Electronic and spatial structure of the new compounds with peculiar functional properties. Complex investigation with modern
physical-chemical methods.

Pedepar (ykp)

MeTra paHOro KOMIIJIEKCHOTO IIPOEKTy TIOJISira€ B 3aCTOCYBaHHI Cyd4acHHMX (i3MKO-XiMiYHMX (cmekTpockomist SIMP,
PEHTTEHOCTPYKTYPHUII METOZ, BUCOKOE€(EKTMBHA piiMHHA Xpomarorpadis) Ta TEOPETUYHUX MiOXOAiB [Jsl AOCTiIKEeHHS
0COOGJINBOCTEN €JIEKTPOHHOI, MOJIEKYJISIDHOI Ta KpUCTajiyHOi OyJOBM IIMPOKOTO Psily HOBUX XiMiUHMX crosyk. O6'ekTamu
JOCTI/IKEHHS € HOBi OpraHiyHi Ta €JIEMEHTOODraHiYHi CIIOJIYKM, MEPCIEKTUBHI [IJIs MOJIEKYJISPHOTO AU3aliHy, KPUCTaJidyHOI
imkeHepii QyHKIiOHaMIPHUX MaTepiasliB Ta XiMiuHOro Kartasnizy. 3HaifieHO, 10 B KPUCTaJiYHOMY CTaHi aHaJoOru BiOJIOTEHiB
MIPOSIBJISIIOTh JIIOMIHECHEHIIiI0, SKa 3aJeXUTb He TiJIbKM BiJ, MOJIEKYJISIPHOI OyZOBM CIOJYK, aje ¥ Bif crocoOy oprasisanii
MOJIEKYJI B KPMCTajl, HagBHOCTI Ii-CTEKiHI'y MDK KOMIIOHEHTaMH, COJIbBATOBAaTallii MOJIEKYJIAaMUA DPO3YMHHMKA Ta BOJHEBUX
3B'SI3KiB B KpucTasi. JIocjifKeHi psii, MexaHi3MiB XiMIYHMX peakliil 3a y4yacTio Kap6eHiB, y ToMy uuciai ¢propoBaHMUX, N-
$ocdaninboBaHux, AUKIIYHUX Ta FeTEPOLUKIIYHUX. MeTomaMu criekTpockomii IMP, kBaHTOBOI XiMii Ta pEHT€HOCTPYKTYpHUMU
JIOCJIIPKEHHSIMY MOHOKPHUCTAJIB BHUBYEHO OyJgoBy i KOHQOpMaliliHi BIaCTUBOCTI €JIeKTPOQIIBHUX Ta HYKJI€O(DiIbHUX,
LIMKJIOXipaJIbHUAX Ta BHYTPIIIHBO XipaJIbHUX KaJlikCapeHIiB Ta CTPYKTYPHO MOZIOHUX CIIOJYK, a TaKOX iX aAgyKTiB 3 OpraHidYHUMHU,
€JIEMEHTOPraHiYHUMHU Ta Gi0JIOTIiYHO BaXUIMBUMHU MOJIEKYJIaMU-TOCTSIMU. HayKoBi HOCTiIKEeHHs], BUKOHaHI 32 JaHUM IPOEKTOM,

BiZITIOBiJAIOTh CY4aCHOMY Mi’KHAPOJHOMY PiBHIO i HE MAIOTh aHAJIOTIB B YKpPAiHi.
Pedepar (aHr1)

The main aim of the current comprehensive project includes an implementation of modern physico-chemical methods (NMR
spectroscopy, X-ray diffraction, highly effective liquid chromatography) and theoretical approaches for studying peculiarities of
electronic, molecular and crystal structure of the large series of new chemical compounds. The objects studied are new organic
and organoelement compounds, which are prospective for molecular design, crystal engineering of the functional materials, and
chemical catalysis. It has been found that in the solid state viologene analogues possess luminescence, which depends not only
on the molecular structure of these species, but also on their molecular organization in crystal, presenting pi-stacking between
components, solvatation by solvent molecules and hydrogen bonding in crystal. Several reaction mechanisms have been
elucidated with a participation of carbenes, including fluor- and phosphorus-containing, N-phosphanylated, acyclic and
heterocyclic ones. By NMR spectroscopy and quantum chemistry and single-crystal X-ray diffraction methods structure and
conformational properties have been investigated for the electrophilic and nucleophilic, cyclochiral and internally chiral
calixarenes and structurally similar species and their adducts with organic, organoelement and biologically important guest
molecules. The investigation carried out within this project meet the current international level and do not have analogs in
Ukraine.

Inpexc YIK: 547:544.18;547:544.16;547:544.12, 547.1:(548.737+544.18+543.429.23)

Kozau temaruynux pyopuxk HTI: 31.21.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

Ha3sBa npoaykuii (ykp): EekTpoHHa Ta MpOCTOpOBa 6YZ0Ba HOBUX CIIOJIYK 3 OCOOIMBUMHU (QYHKI[IOHATBHUMU BIAaCTUBOCTSIMU.



KommiekcHe JOCTiIKeHHS 32 JOTIOMOTOI0 Cy4acHUX (Pi3sMKO-XiMiYHUX METOIB.

Hassa npoaykuii (aur.i): Electronic and spatial structure of the new compounds with peculiar functional properties. Complex
investigation with modern physical-chemical methods.

OuiKyBaHi pe3yJIbTaTH:
Tanyss 3actocyBanns: 73.10.1

Onuc npozykuii (ykp): 3HalieHo, 0 B TBEPIOMY CTaHi aHAJIOTM BiOJIOTEHIB MTPOSIBISIOTH JIIOMiHECIEHIIIO, sSIKa 3aJIeXKUTh HE
TIZIbKY Bifi MOJIEKyJIIpHOI 6yIOBY CIIOJIYK, ajie ¥ Bifi Crioco6y OpraHisaii Criosyk B KPUCTaJI, ?-CTeKiHry MiXK KOMIIOHEHTaMU B
KpHUCTaJli a60 HasIBHOCTI COJIbBATHUX MOJIEKYJI PO3UYMHHUKIB Ta BOGHEBUX 3B'5I3KiB B KprcTasi.JlokazaHo, 1o Hai6iib iMOBIpHUM
MexaHi3MoM neperpynyBaHHs N-¢ocdaHinboBaHNK AUKITIYHUX Ta FETEPOLMKIIYHUX KapOEHIB € BHYTPilIHbOMOJIEKYJIIPHUI
Yyepes TPULIEHTPOBUI NIepeXifHUi CTaH. AMiHO-3aMileHHs pu atomi ¢pocdopy Ta 36iblIeHHS HyK1e0(DiTbHOCT] reTepOLUKITY
CIIPUSIIOTH Mirpanii. MeTogamu My IbTUSIAEPHOI Ta JuHaMivHoi ciekTpockomii IMP BUBYeHO CTPyKTypy Ta KOHGOpMaLiiiHy
crabinbHicTh PpocPopBmicHuX iMiHiB. MeTomamu criektpockortii IMP, KkBaHTOBOI XiMii Ta peHr€HOCTPYKTYpHUMU OCTIPKEHHSIMHU

BUBYEHO OyZOBY i KOHGOPMaLiliHi BIACTUBOCTI BHYTPILIHbO XipaJbHUX KasnikcapeHiB 3 ABCH-Tunom 3amimeHHs.
ConianbHO-eKOHOMiIYHa cipsimoBaHicTh HTII:

Cragis 3aBepmenocri HTII: 3git o HIJKP

Brnposazyxkennsa HTII: He BipoBamxkeHO

CTpOKH BIPOBAZI>KEHHS. —

Bupo6nuk npoaykuii: IOX HAH Ykpainu

Cro>KuBavi MPOAYKIii: CHHTETUYHA XiMis

IepcnekTHBHI pUHKH: YKpaiHa

IpaBa inTesIeKTyanbHOI Bi1acHocTi: Tema HJIP mae dyHIaMeHTaNnbHIN TEOPETUYHUN XapaKTep

dopmu Ta ymoBH nepepayi npogykiii: [Ipogax npoaykuii

7. Biosriorpagiyauil onuc

Tarasevych A., Shevchenko I., Rozhenko A.B., Roeschenthaler G.-V. Synthesis of 1,3-diphospha-2,3-dihydro-1H-phenalenes//
Eur. J. Inorg. Chem., 2010, Iss. 10, p. 1552-1558; Y. M. Poronik,V.P.Yakubovskyi, M.P.Shandura, Y.G.Vlasenko, A.N.Chernega,
Y.P.Kovtun. 3,5-Bis(benzothuazolyl)-Substituted BODIPY Dyes.// Eur.J.Org.Chem., 2010, p.2746-2752; A.V. Gutov, E.B.Rusanov,
A.B.Ryabitskii, A.N.Chernega// Octafluoro-4,4'-bipyridine and its derivatives: synthesys, molecular and crystal structure.
Journal of Fluorine Chemistry. 2010, 131 (2), p.278 -281; V.M. Timoshenko, S.A. Siry, A.B. Rozhenko, Yu.G.Shermolovich.
Asymmetric induction in the thia-Diels-Alder reactions of chiral polyfluoroalkylthionocarboxylates. J. Fluor. Chem.2010, 131, p.
172-183; O.V.Gutov, E.B.Rusanov, A.A.Kudryavtsev, S.G.Garasevich, O.V.Slobodyanyuk, V.M.Yashhuk, A.N.Chernega.Luminescence
induced by strong cation-anion pi-pi Interactions in crystals of viologen analogues.// Cryst. Eng. Comm. 2011, V. 13, 5, p. 1373~
1377; K.V. Turcheniuk,A.B. Rozhenko, LV. Shevchenko/ Synthesis and Some Chemical Properties of a 1,2-?23?3-
Thiaphosphiran.//Eur.J.Inorg.Chem.2011,p.254-258; A. Marchenko, H. Koidan, A. Hurieva, A. Merkulov, A. Pinchuk, A. Yurchenko,
A.B. Rozhenko, P.G. Jones, H. Th?nnessen, A. Kostyuk. Cyclization of C-phosphorylated (PIII) arylformamidines to 3H-1,3-
benzazaphospholes// Tetrahedron, 2011, v.67, p.7748-7758; T. Westermann, R. Brodbeck, A.B. Rozhenko, W.W. Schoeller,U.
Manthe. Photodissociation of methyl iodide embedded in host-guest complex: a full dimensional (189D) quantum dynamics study
of CH3l@resorc[4]arene.// J. Chem. Phys. 2011, vol. 135, p.184-192; K.V. Turcheniuk,A.B. Rozhenko. Asymmetric synthesis of
phosphonotrifluoroalanine and its derivatives using N-tert-butanesulfinyl imine derived from fluor.// J. Comp. Chem.,2012, v.
33, p.1023-1028; O. Kalchenko, S. Cherenok, O. Yushchenko, V. Kalchenko. Complexation of -calix[4]arene-
hydroxymethylphosphonic acids with amino acids. Binding constants determination of the complexes by HPLC method// J.
Incl. Phenom. 2012. - DOI 10.1007/s10847-012-0169-%; A.P.Avdeenko, S.A.Konovalov, O.N.Mikhailichenko, V.Shelyazhenko,
V.V.Pirozenko, L.M.Yagupol'ski Reaction of N-aryl(methyltrifluoromethyl)sulfonyl-1,4-benzoquinone Monoimines with Sodium
Sulfinates// Russ. J. Org. Chem. 2012, V. 48, P.221-244; R?schenthaler G.-V., Kukhar V.P., Kulik .B., Belik M.Y., Sorochinsky A.E.,
Rusanov E.B., Soloshonok V.A. Asymmetric synthesis of phosphonotrifluoroalanine and its derivatives using N-tert-
butanesulfinyl imine derived from fluor.// Tetrahedron Lett. 2012, V53, 5, p. 539-542; A.G. Yaremenko, V.V. Shelyakin, D.M.
Volochnyuk, E.B. Rusanov, O.0. Grygorenko. An approach to dihydroiso-indolobenzodiazepinones - Three-dimensional
molecular frameworks // Tetrahedron Lett. 2013, vol. 54, 10, p. 1195-1197 ; A.B. Rozhenko, W.W. Schoeller, M.C. Letzel, B. Decker,
J. Mattay. Anion- Interactions in Adducts of Anionic Guests with Octahydroxy-pyridine[4]arene: Theoretical and Experimental



Study.// New J. Chem., 2013, v. 37, p. 356-365; O.M. Nazarenko E.B. Rusanov, A.N. Chernega, K.V. Domasevitch.// Acta Cryst.
Sec. C. 2013, vol. 69 (3), p. 232-236 ; A.P. Gudz, A.S. Kanishchev, Y.G. Vlasenko, A.N. Chernega, Y.G. Shermolovich. Investigation of
the Chlorination of 4-(Perfluoroalkyl)-5-(p- toluenesulfonyljuracils. Synthesis of 5-Chloro-6-(perfluoroalkyl)-5-(p-
toluenesulfonyl)pyrimidine-2,4(3H,5H)-diones// Chemistry of Heterocyclic Compounds, 2013, Vol.49, Issue 4, 591-597; A.B.
Rozhenko, W.W. Schoeller, J. Leszczynski. On the stability of perfluoroalkyl-substituted singlet carbenes: a coupled-cluster
quantum chemical study.// J. Phys. Chem. A, 2014, v. 118, 8, p. 1479-1488; A.B. Rozhenko, S.S.Mykhaylychenko, N.V. Pikun, Yu.G.
Shermolovich, J. Leszczynski. Intermediate carbene formation in the reaction of thioamides with phosphorus (IIl) derivatives:
quantum chemical investigation.// Int. J. Quant. Chem., 2014, v. 114, p. 241-248; O.1. Kalchenko, S.O. Cherenok, A.V. Solovyov, V.L
Kalchenko, V. V. Gorbatchuk. Study of the Complexation of 5,17-Bis-(N-tolyliminomethyl)-25,27-dipropoxycalix[4]arene with
Pyridine Carboxylic Acids by RP HPLC and Molecular Modeling.// Supramolecular Chemistry, 2014, V. 26, P. 409-413; P.P.
Onys'ko, D.V. Klukovsky, A.V. Bezdudny, V.V. Pirozhenko, Y.M. Pustovit, A.D. Synytsya. N-(R-Cyclopropyl)Trifluoroacetimidoyl
Phosphonates// Phosphorus, Sulfur, and Silicon and the Related Elements, 2014, V. 189, N. 7-8, P.1094-1101; A.B. Rozhenko.
Density Functional Theory Calculations of Enzyme-Inhibitor Interactions in Medicinal Chemistry and Drug Design.// In:
Application of Computational Techniques in Pharmacy and Medicine. L. Gorb et al. (eds.), Springer, Dordrecht 2014, vol 17, p. 207-
240; V. D. Dyachenko, A. N. Toropov, E. B. Rusanov/ Revision of 2-(3,8-diaryl-6-oxo-2,7-diazaspiro[4.4]nona-2,8-dien-1-
ylidene)malononitrile structure. molecular and crystal structure of 3-cyano-2-[2-(4-methoxyphenyl)-2-oxoethyl]-2-[5-(4-
methoxyphenyl)-1u-pyrrol-2-ylJmalononitrile // Chem. Heterocycl. Compd. 2015. Vol. 51, No. 1.p. 31-33; V. V Ponomarova, J. A.
Rusanova, E. B. Rusanov, K. V Domasevitch. Unusual centrosymmetric structure of [m(18-crown-6)](+) (m = rb, cs and nh4)
complexes stabilized in an environment of hexachloridoantimonate(v) anions //Acta Crystallogr. Sect. C, Struct. Chem. 2015.
Vol.71, No. Pt 10.p. 867-72; A.A. Kirilchuk, A.A. Yurchenko, A.N. Kostyuk. 1,2-Migration in N-phosphorylated N-heterocyclic
carbenes.// J. Comput. Chem. 2015, 36, p. 42-48; A.K. Polischuk, O.A. Yesypenko, A.B. Rozhenko, V.V. Pirozhenko, Y.A. Salimov,
V.V. Ischenko, V.I. Boyko, V.P. Khilya, V.I. Kalchenko. Stereoselective synthesis of six stereoisomers of inherently chiral methoxy-
propoxy-butoxy-methoxycarbonylmethoxy-tert-butylcalix[4]arene. // Tetrahedron Lett., 2015, 56, 33, p. 4788-4791

8. 3BiTHa JOKyMeHTaNis

KispKicTh CTOPiHOK B 3BiTi: 274
Moga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiisiB y 3BiTi: 1
9. 3aKJII0YHI BiOMOCTI

IlepeJiik 0Ci6O-BHKOHABIIiB
Bnacenko [Opii 'enHaninosny
Kanbyenko Ouibra IBaHiBHa
Kupunbuyk AHIpiii AHaTOsIiOBUY
Kysnenosa Haranis MocurisHa
[TupoxxeHko Bosogumup BajeHTHHOBUY
Poxenko Onekcannp bopucosuy
Pomanika TersHa OnexciiBHa
Pycanos Epyapn bopucosuy

Caana Jleiina JlykiBHa

Cmeprenko Oznena ApoHiBHa
darnkiBcbka BikTopis BonmogumupisHa
YepHuera Osiekcanap MukonanoBuy

[lla¢ppanoBa BaneHTrHa CaBBaTiiBHA



KepiBHuK opranisamii:
Kanpuenko Bitaniit IBaHOB1UY
KepiBHHKHU po6OTH:

TMoBonoupkuit Mapko Vocunosuy

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI
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