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Bigkpura

Dara peecrpamnii: 08-01-2021

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: CuHTe3 HOBUX 6ic(6eH30KpayH-€eTepiB) 3 Pi3HOIO NPUPOJIOIO 3B'SI3YI0YO0I IUKIIM MI7IaTPOPMHU, BUXOSUU 3
KpayHBMICTHUX O€H3MJIiB. BUBYEHHS BIIJIMBY PO3Mipy LIMKJIB KpayH-€TepiB i NpUpOAHX 3B'A3yI0U0i ix naargopmu Ha
KOMILJIEKCOYTBOPIOBAHHS 3 Pi3HUMMU cyocTpaTamu. OliHKa IepCIIeKTUBHOCTI BUKOPUCTAHHSI CUHTE30BaHUX CITOJIYK B SIKOCTI

XEMOCEHCOPIB.
ITowaToxk eramy: 01-2019
3akiHueHHs eTany: 12-2020

Bup 3BiTHOro mOKyMeHTa: [[pOMDKHUII 3BiT

2. BukoHnaseupb

HasBa oprasnisanii: Qizuko-ximiunnii incruryt im. O. B. Boratcekoro HarjionanpHoi akazgemii Hayk Ykpainu
Kog, €IPIIOY /ITIH: 03534535

IliznmopsakoBaHicTk: HanioHanbHa akasieMist HayK YKpaiHu

Agppeca: Jlioctnopdcrka gopora, 6ya. 86, m. Oneca, Opecbka 06:1., 65080, Ykpaina

Tenedon: 380487662044

E-mail: office.physchem@nas.gov.ua

WWW: https://physchem.od.ua/

3. BnacHuk peayabstaTtiB HIJKP (mpoayKiiii)

Has3Ba opramnisanii: Qizuxo-ximiunuit inctutyT im. O. B. Borarcekoro HauioHasnbHoi akazemii Hayk Ykpainu
Kog, €PIIOY /ITIH: 03534535

Appeca: Jlioctnopdcebka gopora, 6yz. 86, M. Oxeca, Onecbka 061., 65080, Ykpaina

IlignmopsakoBaHicTk: HanioHanbHa akaieMis HayK YKpaiHu

Tenedon: 380487662044

E-mail: office.physchem@nas.gov.ua

WWW: https://physchem.od.ua/

4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcraBa aJ1s1 mpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hanpsm ¢inancyBanHs: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynuii o6car dinaHcyBaHHS 3a 3BiTHMH eTam: 2176.383 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Bic(kpayH-eTepu) 3 GOTOUYTAMBUMH 260 3TATHUMU JI0 [lepeopraHizallii )XOPCTKUMU JIiHKEPAMU: CUHTE3, CTPYKTypa i BUBYEHHS

KOMILJIEKCOYTBOPEHHS! 3 KATIOHAMU METaJiB i OpraHiYHUMU CyOGCTpaTaMU 1Sl MOLIYKY HOBUX XEMOCEHCOPIB.

Ha3zBa po6oTH (aHrJI)

Bis(crown ethers) with photosensitive or rigid linkers capable to pre-organization: synthesis, structure and study of
complexation with metal cations and organic substrates to search a new chemosensors

Pedepar (yxp)

O6'ext pocmimxeHHs: - CuHHTE3, CTPYKTypa Ta KOMIUIEKCOYTBOPIOIOYi BJIACTUBOCTI 6ic(6eH30KpayH-eTepiB), IO MiCTAThb
¢pparmenTu xiHokcasniny abo rIIiKoIbYpHIY, SKi 3B'13yI0Th KpayH-€TepHi IUKJIA. MeTa po6OTsl — CUHTEe3 6ic(6eH30KpayH-eTepiB),
IO MiCTSATh (ParMeHTH XiHOKCAJIiHy ab0 IJTiKOJIbYPUITY, SKi 3B’13yI0OTh KPayH-€TE€pHI IMKJIN, BUXOZSYM 3 KPAYHBMICTHUX GEH3MUIIB,
BUBYEHHS iX CTPYKTypH i KOMIUIEKCOYTBOPEHHSI 3 KaTiOHAaMM JIY)KHUX MeTasiB. Kum'sSTiHHSM KpayHBMICTHUX OEH3UJIB 3 O-
¢deninengiaminamu B eranosni B mpucytHocti IITCK 3 Buxogmamm 63-89% otpumadi 6Gic(6eH30KpayH-eTepH), IO MiCTATh
¢parmenTu xiHokcasiHy B SKOCTi 3B'sa3ylo4oro JjiHkepy. IlokasaHo, mo B crekrpax (uyopecueHiii npyu momaBaHHI KaTioHIB
JIyKHUX MeTajiB OO PO34MHIB 6Gic(KpayH-€TepiB) 3 He3aMilleHMM XiHOKCAJIiHOBUM (PParMEHTOM CIIOCTEpiraeTbCsi 3HAYHE
nigBueHHs iHTeHcUBHOCTI (iyopecueHuii (o 5 pasiB). MeTonamu crieKTpoOTOMETPUYHOTO i (IIyOPECeHTHOTO TUTPYBAaHHS
[I0Ka3aHO, IO OTPMMAaHi KPayHBMICTHi XiHOKCaJIiHM yTBOPIOIOTh 3 KaTiOHAMMU JIY>KHMX METaJliB KOMILIEKcH ckiany 11 V gesakux
BUIAJKAX 3 KaTiOHaMHU KaJjilo i HAaTpil0 CIOCTEpiraloThbCsl TaKOXK KOMILiekcu ckiany 1:2 (L:M) 3i 3HaYHO MEHIIOI0 KOHCTaHTOIO
criiikocTi. Criosiyku 3 15-WIeHHMMM KpayH-€TepHUMU LUKJIaM{ HaWGiNbIl CTiliKi KOMIUIEKCH CEH[BI{YHOTO THUILy YTBOPIOIOTDH 3
KaTioHamu pyb6izilo i Kaito, a 18-4IeHHi - 3 KaTiOHOM Li€3il0. BUsIBJIEHO peYOBUHUY, SIKi € IEPCIEKTUBHUMU SIK XEMOCEHCOPH IIJIs
BM3HAYEHHS KaTiOHIB 11€3il0 i Kajilo y NPUCYTHOCTI BEJIMKMX HAJJIMIIKIB KaTiOHIB HATPil0. KMII'ATIHHAM NpOTAroM 2-3 TUXKHIB 3
Hacagkoto Jlina-Crapka [y BUAQJIEHHS BOAM KPayHBMiCTHUX OEH3WJIB 3 CEUYOBMHOIO B 6€H30Ji a60 TOJyosi B MPUCYTHOCTI
TpUQIyOpOOLTOBOI KUCJIOTH K KaTajizaTopa 3 BUX0JoM = 70% oTpumaHi 6ic(6eH3okpayH-eTepu) 3 (pparmeHTamMu TIiKOIbYPUITY.
MeTunoBaHHIM OTPUMAaHHUX CIOJNYK HOgUCTUM MeTulIoM B JIM®A B mPUCYTHOCTI rigpusy HaTpil0 BBEJEHi METWIbHI IPynu IO

aTomax HiTporeHy riikoyibypuibHOTo pparMeHTa.
Pedepar (aHrI)

The object of research - synthesis, structure and complexing properties of bis(benzocrown ethers) containing quinoxaline or
glycoluril fragments that bind crown ether cycles. The aim of this work - synthesis of bis (benzocrown ethers) containing
quinoxaline or glycoluryl fragments that bind crown ether cycles based on crown-containing benzyl, study their structure and
complexation with alkali metal cations. By boiling crown-containing benzyl with o-phenylenediamines in ethanol in the
presence of PTSA with yields of 63-89%, bis(benzocrown ethers) containing quinoxaline fragments as a binding linker were
obtained. It is shown that in the fluorescence spectra when alkali metal cations are added to solutions of bis(crown ethers) with
an unsubstituted quinoxaline fragment, a significant increase in the fluorescence intensity (up to 5 times) is observed. By the
methods of spectrophotometric and fluorescent titration were shown that the obtained crown-containing quinoxalines form
with alkali metal cations complexes of composition 1:1. In some cases, complexes of 1: 2 (L: M) with a much lower stability
constant are also observed with potassium and sodium cations. Compounds with 15-membered crown-ether cycles form the
most stable sandwich-type complexes with rubidium and potassium cations, and 18-membered ones with cesium cation.
Substances that are promising as chemosensors for the determination of cesium and potassium cations in the presence of large
excess sodium cation have been identified. By boiling for 2-3 weeks with a Dean-Stark nozzle to remove water of crown-
containing benzyl with urea in benzene or toluene in the presence of trifluoroacetic acid as a catalyst with a yield > 70%, bis
(benzocrown ethers) with glycoluryl fragments were obtained. Methyl groups on the nitrogen atoms of the glycoluryl moiety



were introduced by methylation of the obtained compounds with methyl iodide in DMF in the presence of sodium hydride.

Inpekc YIK: 547.8, 547.898

Kopu Temarnynux pyopuk HTI: 31.21.27.07
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykii (ykp): Hosi 6ic(6eH30KpayH-eTepy) 3 XiHOKCAJIIHOBUMU Ta IJTiKOJIbYPUIBHUMHU LIEHTPAJIbHUMU PparMeHTaMu.
Hassa npoaykuii (arrJi): New bis(benzocrown ethers) with quinoxaline and glycoluril central fragments.

OuikyBaHi pe3ysbTaTi: MeTonu, Teopii

T'amyss 3acTocyBanHs: OpraHiyHUI CUHTES

Onuc npozykuii (ykp): CunHTtes 6ic(6eH30KpayH-eTepiB) 3 IeHTPaJbHUM (pparMeHTOM XiHOKCaJiHy 3/1iiCHEHO 3 BUCOKUMU
BUXOaMu (63-89%) KuIl'ATIHHSIM KpayHBMICTHUX GeH3UJIIB 3 o-(eHinengiaminamu B etaHosi B mpucyTHocTi [TTCK.
MogpidikoBaHO METO[, OTPUMAaHHS [OXIIHUX TITIKOJIBYPUITY, IO JO3BOJIUIIO OTPUMATH Gic(6eH30KpayH-eTepH) 3 (pparmMeHTamMu
[JIIKOJIBYPUILY 3 BUXOAOM 2 70%. Peakuito NpoBoauiIy MPOTIArom 2-3 TUXKHIB KUII'ATIHHAM 3 Hacagkoto Jlina-Crapka s
BUJAJIEHHSI BOAY KPayHBMIiCTHUX GE€H3WIIIB 3 CEUOBUHOIO B 6€H30J1i a60 TOJIYOJIi B IPUCYTHOCTI TPU(DIyOPOOITOBOI KUCIIOTH SIK
KaTasizaTopa. MeTUII0BaHHSIM OTPMMaHUX CIOJIYK HonucTUM MeTusioM B JIM®MA B IpUCYTHOCTI rifpuay HaTpilo BBeleHi
METWIbHI TPyMNu No aTromax Hitporeny riikonsypuibHOro ¢pparmernTta. OTpumai 6ic(6eH30KkpayH-eTepy) € IEPCIEeKTUBHUMMU SIK

XEMOCEHCOPH [1J1s1 BUBHAYEHHS KaTiOHIB L€3i10 i Kajlilo y IPUCYTHOCTI BEJIMKUX Ha/JIMIIKIB KaTiOHIB HATPIlO.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt

3a6e3re4eHHs1 €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY

Cragis 3aBepmenocti HTII: 3it o HIAJIKP

Bnposazykennsa HTII: He BnpoBamkeHO

Crpoxku BrnpoBagykeHHs: 01.199912.2020

Bupo6uuk npoaykuii: ®izuko-ximiyanit inctutyT iM. O.B. Borarcskoro HAH Vkpainu
Cro>kuBavi MpoAyKuii: Yu60Bi 3akmanu

IlepcneKTHUBHI pUHKH: YKpaiHa

IIpaBa iHTe/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMu

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIIKP

7. Biosriorpagiunuii onuc

Kikot L.S., Kulygina C.Yu., Lyapunov A.Yu., Shishkina S.V., Vaksler Y.A., Bogashchenko T.Yu., Kirichenko T.I. Synthesis and
complexation of molecular clips based on diphenylglycoluril and halogenated dibenzocrown ethers with paraquat. Tetrahedron
Letters. - 2020. Vol. 61, N218, Article 151839 - doi.org/10.1016 /j.tetlet.2020.151839.

Kikots JI.C., JlanyHoB O.10O., bacok C.C., Kynurina K.1O., boramenko T.1O., lInmkina C.B, Kupudenko T.I. JloCiI>KeHHS BILIUBY
>KOPCTKOTO JIIHKEPY Ha KOMILJIEKCOYTBOPIOIOYi BJIACTUBOCTI MOJIEKYJIIPHUX PELENTOPiB 3 KpayH-eTepHUMU dparmeHTaMu. XXV

YxpaiHcpka KoHpepeHLis 3 opraniyHoi Ta 6ioopranivHoi Ximii, JIympk, 16-20 BepecHs 2019.

Kupnuenko T.I., Kikots JI.C., JIanyHoB O.10., Bacok C.C., Kynurina K.1O., Boramesnko T.1O., llnmkina C.B. Bic(6eH30KkpayH-eTepH),
SIKi Bipi3HSIOTbCS NPUPOMOIO 3B’SI3YIOUMX LMKIM JiHKepiB. XXV YKpaiHcbka KOHQEpEHLisl 3 OpraHiuHoi Ta 6i0opraHiuHoi Ximii,
Jlynpk, 16-20 BepecHs 2019.

Kikot L.S., Kulygina C.Yu., Lyapunov A.Yu., Basok S.S., Shishkina S.V., Bogaschenko T.Yu., Kirichenko T.I. The Influence of the
Rigid Linker Nature on the Complexation Properties of Bis(Crown Ethers) with Various Hosts. 14th International Symposium on
Macrocyclic and Supramolecular Chemistry, m. Jleuue (Itamnis), 2019, 2-6 June. — Abstracts. - P. 414.

8. 3BiTHa JOKyMeHTallist



KinbKiCTh CTOPiHOK B 3BiTi: 68
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs daitnis y 3BiTi: 1
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