O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U000365

Jep>kaBHUH peecTpaliliHUII HOMeP: 0124U003838

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-01-2025

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: CtBopeHHs HAYKOBUX Ta TEXHOJIOTIYHIX OCHOB I1JIsl PO3POGKY IIPOTOYHUX PEAKTOPIB 3 METOIO
0€3MeYHOr0 BUKOPUCTAHHS arPECUBHUX HECTIMKUX PEareHTiB B MaCIITabOBAaHOMY OpraHiuYHOMY CHHTe3i Ha

NIPUKJIAAL afanTalii 3aCTOCYBaHHSI METAJIOOPraHiYHUX CIIOJIYK.
IToyaTok eTamy: 08.2024
3aKkiH4YeHHs eTamy: 11.2024

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB pizsmyHO0i 0CO6H): IHCTUTYT OpraHidHO XiMii

HanjionasnpHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 05417325

Micue3HaxoaKeHHS: ByJI. AKagemika Kyxaps, 6yn. 5, M. Kuis, 02094, Vkpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

TeJIECI)OI-I: 380445527150, 380445510613, 380445732643

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442981622

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 1994.956




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TpoTouHi TexHoIOrii B XiMii SIK IepeJoBUI Miaxif 111 MaclITabyBaHHs HeOe3MeYHUX IIPOLIECB.

Ha3sBa po6oTH aHIJIilICbKOIO:

Flow chemistry as an advanced approach for scale up of hazardous processes

Pedepar yKpaiHCBKOIO:

[Ilnpoke BUKOPUCTAaHHS METaJI-OPraHiYHUX PEareHTiB B IPOMUCJIOBOCTi OOMEXYEThCS iX UYTIIMBICTIO 10 KUCHIO
IIOBITPSI TA BOJIOT Ta HEOE3IEKOIO 3arOPSIHHS PeareHTy Ta,/4n PO3YMHHUKA. [I[pOBeIeHHSI CUHTE3Y TaKUX CIIOJIYK B
IIPOTOYHOMY PEXXHUMI [JO3BOJISI€ TEHEPYBATH i ONIEPYBATH JIMIIE 3 HEBEJIMKOIO KiJIbKICTIO PO3YUHY TaKUX PEATEHTIB, i,
OT>X€, YHUKATU HeOe3NeYHUX iHIUEeHTIB IIPU po6OoTi 3 HUMU. 3a 3BiTHUI IIepio]] Ha OCHOBI BiTUM3HSIHOTO
006J1aIHaHHSI CKOHCTPYOBAHO Ta 3i6paHO NPOTOYHY YCTAHOBKY 711 CUHTE3Y Ta MOJAJIbIINX [1€PETBOPEHD
JITINOPra”iyHUX CIONYK. 3AiICHEHA ONITUMI3allisl YMOB JIiTIIOBaHHS aPOMAaTUYHUX Ta FETEPOAPOMATUYHUX
cy6cTparis. Ha 0CHOBI OTprMaHUX JiTiHOpraHiuyHUX HaNiBIPOOYKTiB pOBeeHi peakiii popminioBaHHs,
KapOOKCHUJTYBaHHSI, CMHTE3 60pO- Ta OJIOBOOPTaHiYHUX CIOJYK. 30KPEMa, IK Pe3yJIbTaT, OTPUMAHO 6i0JiOTEKY
reTepOoLUKIIYHUX OXITHUX 60POHOBUX KUCJIOT. CTBOPEHO Ta 3aMyIIeHO IPOTOYHUN PEAKTOP [JIsSl CUHTE3Y
LIMHKOPIraHiYHUX CIIOJYK. JJOC/IIKEHO BIUIMB TEMIIEPATYPH, IPUPOY PO3YMHHYMKA Ta IPUCYTHOCTI HEOPraHiYHUX
coJieyl Ha CTabiIbHICTh PO3YMHIB LMHKOPraHiYHUX [IPOAYKTIB. BUKOPUCTOBYIOUM METOM XEMOIH(POPMATUKH,
Bini6paHo 6s113bK0 100 nepCcrneKTUBHUX 00'€KTIB 17151 HAMIBIPOMUCIOBOIO META/IIOBAHHS 3 BUKOPUCTAHHSIM
PO3pO6JIEHUX TPOTOYHUX TEXHOJIOTIH. B IpOoBXKeHHsI pO3pOOKY ITPOLIECiB MyJIbTUTPAMOBUX CUHTE3iB Ha OCHOBI
He6e3M1e4YHOro peareHTy JiiasoMeTaHy po3po06JeHo IIPOCTi MiAXoAU o PenapaTUBHOIO CUHTE3Y 3aMillleHUX
LIMKJIOTIPONAHiB — iHHUX HAaMiBIPOMYKTIB A1 (hapMareBTUYHOi Ximii Ta arpoximii. Ix cunTesysanu szaemosiero
Iia30MeTaHy 3 MeTUJIaKpUIaTaMu Ta (POTOIHIYKOBAaHUM BUIATIEHHSIM @30Ty i3 yTBOpeHUX Al-Tipa3osiHiB y
IIPOTOYHOMY (poTOpeakTopi. PO3p0o61€HO MPOTOKOJI 1711 MACIITab0BAHOrO [1iaCTEPEOCETEKTUBHOIO CUHTE3Y
LIMKJIOIIPOIIAHOJIiB IJISIXOM OKMCHOTO TifipoJi3y NiHakoJaTiB nukionpomninoopy. [lporokos gys Pd-karanizoBaHoro
LIMKJIONIPOIIAHYBAHHSI BiHIJIGOPOHOBYUX MiHAKOJIATIB OyB aaNTOBAaHUI 17151 IPOTOYHOTO PEXKUMY, SIKUI1 3a6e3nedye

6e3reyHi yMOBU pOOOTH Ta BUCOKi BUXOIU LIiJIbOBUX IIPOIYKTiB.

Pedepar aHr1ilicbKOIO:

The widespread use of organometallic reagents in industry is limited by their sensitivity to atmospheric oxygen
and moisture and the risk of ignition of the reagent and/or solvent. Synthesis of such compounds in a flow-
through mode allows generating and operating with only a small amount of solution of such reagents, and,
therefore, avoiding dangerous incidents when working with them. During the reporting period, a flow-through
unit for the synthesis and further transformations of organometallic compounds was designed and assembled
based on domestic equipment. The conditions for lithiation of aromatic and heteroaromatic substrates were
optimized. Formylation, carboxylation, and synthesis of organometallic and tin compounds were carried out on the
basis of the obtained organolithium semiproducts. In particular, as a result, a library of heterocyclic substituted
boronic acids was prepared. A flow reactor for the synthesis of organozinc compounds was created and launched.
The effect of temperature, solvent nature, and the presence of inorganic salts on the stability of solutions of
organozinc products was investigated. Using chemoinformatics methods, about 100 promising objects for semi-
industrial metallation using the developed flow technologies were selected. In continuation of the development of
multigram synthesis processes based on the hazardous reagent diazomethane, simple approaches to the
preparative synthesis of substituted cyclopropanes, valuable intermediates for pharmaceutical chemistry and
agrochemistry, were developed. They were synthesized by the interaction of diazomethane with methyl acrylates
and photoinduced nitrogen removal from the formed Al-pyrazolines in a flow photoreactor. A protocol was
developed for the scalable diastereoselective synthesis of cyclopropanols by oxidative hydrolysis of



cyclopropylboron pinacolates. The protocol for Pd-catalyzed cyclopropanation of vinylboron pinacolates was
adapted for the flow regime, which provides safe ope

Ingexc YIK: 547, 547:544.424 , 520

Koau TemaTuyHuX pyopHK: 31.21, 31.21.17, 43.01.06

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Bosoyniok IMutpo MuxaityioBnd
HayKoBHI CTYIIHB: 1. X. H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: HaniBpoMuCIIOBi IPOTOKOJIH /115l 6E3MEYHOTO Ta EKOHOMIYHO BUTiZHOTO
reHepyBaHHS (TeTEPO0)apOMaTUYHUX MOXiIHUX JiTii0, MarHio, GUHKY Ta anipaTUYHUX MOXiAHUX LIUHKY 3 iX

[IOAIIJIBIIOI0 eIeKTPOdibHOI PYHKLIOHATIZALETO.

Hassa HTII aHr/1ificbKOI0: The intermediate protocols for the safe and cost-effective production of

(hetero)aromatic lithium, magnesium, zinc and aliphatic zinc polymers with their enhanced electronic function.
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpnmaHi P€3yJabTaTH: Meroau, Teopii, MeToanyHi JOKyMEHTH

l'asy3s 3aCTOCYBaHHSI: opraHiyHuii cHHTe3, pisrdyHa opraHiyHoa XiMist, cydacHi disuko-ximiuHi MeTonn

IOCJIIPKEHHS, XiMiYHA iH)XKeHepis
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Ha ocuosi aHasizy noBeziHKY PisHUX TUIIB Cy6CTPATIB, 8 TAKOXK €KCIIEPUMEHTAIbHUX Ta
TEOPETUYHUX JOCJIIKEHb Y IPOEKTI OYyTh CTBOPEHI KpUTEPIl 17151 BUBHAUEHHSI MeXX 3aCTOCYBaHHS i MOXKJIMBOCTEN

PO3p06JIEHUX NIPOTOYHUX MPOLEAYp Ta IPOTHO3YBaHHS peaKlifiHOI TOBEiHKM [TPU MacCIITaOyBaHHi.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Cteopenns npuniunoBo HOBOI mpoyKIii (MaTepiasis,
TEXHOJIOTIN TOIIO) 17151 3a6€e3M1eYeHHs €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iMIIOPTY, 36i/IbIIeHHs 00CsTiB

BUPOOHUIITBA, EKOHOMIsST MaTepiaiB

Bnyins HTII Ha moBKiJjs:

BrnpoBagskeHHs HTII: He snposamxkeHo

ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii:

IlepcneKTHBHI PHHKHU:

XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



S. Shuvakin ,O. Serhieiev ,M. Dashko ,V. Pendiukh, S. Ivonin ,S. Shyshkina ,A. Rozhenko ,0. Pashenko, S.
Ryabukhin,D. Volochnyuk Substituted Cyclopropanols via Sequential Cyclopropanation and Oxidative Hydrolysis of
Vinylboronates / https://chemrxiv.org/engage /chemrxiv /article-details /6733fc707bel52bld0e2cell

S. Shuvakin ,S. Ivonin ,V. Pendyukh ,0. Pashenko ,S. Shishkina ,A. Kozytskiy ,A. Rozhenko, U. Manthe ,T. Spengler ,
D. Volochnyuk, S. Ryabukhin Preparative [3+2] cycloaddition of CH2N2 to acrylate derivatives: revising, scope and
synthetic applications / https://chemrxiv.org/engage/chemrxiv/article-details /67566f6bf9980725cf798590

X. 3aKJII0YHI BiZOMOCTi

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
Anppymko Onecangp IletpoBuy
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(k. x. H., 02.00.03)
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Hpyxenko Tergna BanepiiBHa
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Tenedon
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