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Pedepar:

1. Incepraniiina po60Ta IpUCBIYEHA PO3po6Li 6€311e4YHOro Ta e(peKTUBHOTO HaIMiBIIPOMHUCIJIOBOTO IPOTOKOJLY IS
re’epariii Ta CHHTETUYHOTO 3aCTOCYBaHHS Jia30MeTaHy y IPOTOYHUX PEAKTOPaxX B MyJIbTUIPAMOBHUX MacCIITabax;
IOCJIIPKEHHIO peaklii fiazoMeTany 3 N-3axUIIEeHMMU aKTHBOBAHMMM MOXiTHMMU aMiHOKMCJIOT; BUSHAYEHHIO
CHHTETUYHOTO NOTEHIialy OTPUMaHUX /1ia30KeTOHIB Ta MOXiIHUX aMiHOKUCJIOT [1J151 OTPMMAaHHS BaKJIMBUX
OyaiBesbHUX OJIO0KIB 7151 MEIUYHOI XiMii. 3a gonnomoroto mpoToyHoro peakropa UOSlab® FlowReactor D1000
BI]AJ10CSI OIITUMIi3yBaTH YMOBH 0€3[1€YHOr0 reHepyBaHHsI 1ia30MeTaHy 3 HITPO30METUIICEYOBUHH Y BOTHOMY
pozunHi KOH y npoToOYHOMY peskuMi 3 TPOAyKTUBHICTIO 10 0,45 MoJjib /Tof. OTprMaHa BOJHO-OpraHiyHa cyMill, 1o
MiCTHJIA Aia30MeTaH, CIIPSIMOBYBajacs y MEMOPaHHUI CeNnaparTop, Ae 37ilICHI0BAIOCS BiLOKPEMIIEHHS «CyXOT0o»
PO34YMHY Aia3oMeTaHy Bim BogHoi dasy, mo mictuia Bigxonu. [logaspiie BUKOPHUCTAHHS LIbOTO PO3YMHY J103BOJIMIIO

peasizyBaTy LIMPOKUH CIIEKTP XiMiYHMX IlepeTBOPeHb. AHAJI3YIOUM IPUIATHICTh PO3POOJIEHUX YMOB I8l cepii



Ilia30KeTOHIB — NOXiAHMX N-3axUIlleHUX aMiHOKHUCJIOT, 6YJI0O BCTAHOBJIEHO iX BUCOKY TOJIEPAHTHICTh 10 IPUPOIHU
dyHKLiOHATBHUX T'PYIL, 10 CBIIYUTH PO YHiBEpPCAJIbHICTD 3aIIPOIIOHOBAHOIO METOAY. 30KpeMa, Bajocs YCIilIHO
peasizyBaTu IEPETBOPEHHS CIIOJYK, SKi TPaAULiIHO BBasKaJIMCS HELOCTAaTHbO peakliliHO3aTHUMU (CIpKOBMICHI,
N-Fmoc-3axuleHi 0-aMiHOKMCIIOTH) 200 MOTEHLITHO HeCTabiIbHMMU (aLeTUIeH!, oJle(iHy, FaJIOreHiIN Ta ecTepu)
B KaTaJMiTUYHUX 260 TepMiuHuX yMmoBax. [IpoBeneHi mociipKeHHs okasany, mo GoToakTrBalis 3abe3nedye
IIpernapaTyBHi pe3ysibTaTy HaBiTh [JIs1 TaKUX IPOOGJIEMHUX CyOCTPaTiB, 10 MiKPeCIl0€ BUCOKUIN CUHTETUYHUI
IIOTEHIiajl po3po6JIeHOro MeToAy. B xofii BUKOHaHHS 6yJI0 pO3pO0JIEHO Ta BIIPOBAIKEHO O0JIalHAHHS, Ke
I03BOJIsSIE TEHEPYBATHU J1ia30MeTaH y 6e3MeYHuil c11oci6 i3 mpoayktusHicTiO 0.45 Mosb /To,. Jia30KeTOHU, OTPUMaHi
iz niero miasomeTaHy 3 0-aMiHOKUCIIOT, IIPOIIOHYIOTHCS SIK CTabi/IbHI Ta YHiIBepCasbHI CHHTETUYHI eKBiBaJleHTH
raJloreHKeToHiB. B pesynpraTi onTuMizauii npouecis poroneperpynysanHs Bosbda ofepikaHuX [1ia30KeTOHIB 0yJ10
OJIEP>KAHO IIMPOKUH Psifl 0-aMiHOKUCJIOT, 30KpPEMa, paHille HeJOCTYNHUX. [lia30KeTOHHU, NOXiIHI 0-aMiHOKUCIIOT
(AADDK), BUSBUJIMCSI HOBMM 3HAYYIIUM KJIACOM PEAreHTIB [1J15 IEPEHOCY XipaJlbHUX I'PYI, 3 OIJISAY Ha iX JIETKY
IOCTYITHICTb i3 ONITUYHO YUCTUX aMiHOKUCIIOT. Lle Binkpuiio MupoKi MOXJIMBOCTI B XiMiuHOMY cuHTe3i Ta 6ioJiorii,
30KpEMa B po3po0Li METOMiB CUHTE3Y XipaJlbHUX CIIOJIYK, BKJIOYa0uX (papMalleBTUYHO BAXJIUBI O-aMiHOKUCIIOTH.
AADDK BusiBunucs CTabilbHUMU 3a KIMHATHOI TeMIIEpATypH Ta 6e3MeYyHuMHU 1151 30epiraHHs Ta BUKOPUCTAHHS, 1110
OyJ10 MiATBEpIKEHO KBAHTOBO-XIMIYHMMU PO3PaxyHKaMH, Ta TEPMOrpaBiMeTPUYHUME JOCIiIKeHHIMU. Le
nifKpecsoe ixHe 3HaY€HHS B XiIM{UYHOMY CHHTE3i, CIIPSIMOBAaHOMY Ha [TOTpedy MeMYHO] XiMii Ta BikpuBae
[EePCIEeKTUBY IXHBOTO MOAAJIBLUIOrO BUKOPUCTAHHS. YCIIIHNN NIepexi A0 HaMiBIPOMUCIOBOi (POTOXIMIUYHOI
YCTaHOBKH, Ky 6YJI0 3 yCIiXOM 3aCTOCOBAHO 30KpeMa [1Jisl IPOBEIeHHsI peakliiil neperpyiyBanss Bosbda, 3aBasku
PETEJIbHO ONTUMI30BaHUM YMOBAM, IiAKPECIOE 3HAUHUI NIOTEHLIiaJ [IbOTO METONY B iHIyCTPiaIbHOMY CUHTE3]
XiMiYHUMX cIoJIyK. EPeKTHBHICTh METOAY [I0BEJleHA MIJIIXOM J€MOHCTpallii BApiaTUBHOCTI TEMIIEPATYPHUX PEKUMIB
Ta MIBUAKOCTEN MOTOKY, Ta OAEP>XaHUMU BUCOKMMHU BUXOJAMU KiHIIEBUX O-aMiHOKUCIIOT 3i 30epeXXeHHIM
abcoJtoTHOI KOoHirypatii BuxinHux amiHOKUCOT. Lle pobuts 1oro yHiBepcasbHUM [J1s1 IPOBEIeHHS TTOiOHNX
peaxi Ta BiiKpUBae IISXU [JIS IPENAPATUBHOIO CUHTE3Y BAXKJIMBUX [JI MEOULIMHY O-aMiHOKKCIJIOT Ta iHIINX

CKIaHNX MOJIEKYJIL.

2. The dissertation work is devoted to the development of a safe and efficient semi-industrial protocol for the
generation and synthetic application of diazomethane in flow reactors on a multigram scale; the study of the
reaction of diazomethane with N-protected activated derivatives of amino acids; the determination of the
synthetic potential of the obtained diazoketones and amino acid derivatives for obtaining important building
blocks for medicinal chemistry. Using the UOSlab® FlowReactor D1000 flow reactor, it was possible to optimize
the conditions for the safe generation of diazomethane from nitrosomethylurea in an aqueous KOH solution in a
flow mode with a productivity of up to 0.45 mol /h. The resulting aqueous-organic mixture containing
diazomethane was directed to a membrane separator, where the “dry” diazomethane solution was separated from
the aqueous phase containing waste. Further use of this solution allowed us to realize a wide range of chemical
transformations. Analyzing the suitability of the developed conditions for a series of diazoketones - derivatives of
N-protected amino acids, their high tolerance to the nature of functional groups was established, which indicates
the versatility of the proposed method. It was possible to successfully implement the transformation of
compounds that were traditionally considered insufficiently reactive (sulfur-containing, N-Fmoc-protected o-
amino acids) or potentially unstable (acetylenes, olefins, halides and esters) under catalytic or thermal conditions.
The studies conducted showed that photoactivation provides preparative results even for such problematic
substrates, which emphasizes the high synthetic potential of the developed method. During the implementation,
equipment was developed and implemented that allows generating diazomethane in a safe manner with a
productivity of 0.45 mol /h. Diazoketones obtained under the action of diazomethane from o-amino acids were
validated as stable and universal synthetic equivalents of haloketones. As a result of optimizing the Wolff
photorearrangement processes of the obtained diazoketones, many o-amino acids were obtained, including
previously unavailable ones. In the work, the mechanisms and molecular aspects of many reactions that were used
for the synthesis of target products were investigated at a high experimental and theoretical level. Diazoketones,
derivatives of n-amino acids (AADDK), have emerged as a significant new class of reagents for chiral group transfer,



due to their easy availability from optically pure amino acids. This has opened wide possibilities in chemical
synthesis and biology, in the development of methods for the synthesis of chiral compounds, including
pharmaceutically important o-amino acids. AADDKs have been shown to be stable at room temperature and safe for
storage and use, which has been confirmed by quantum chemical calculations and thermogravimetric studies. This
emphasizes their importance in chemical synthesis aimed at the needs of medicinal chemistry and opens
prospects for their further use. The successful transition to a semi-industrial photochemical plant, which was
successfully used for carrying out Wolff rearrangement reactions, thanks to carefully optimized conditions,
emphasizes the significant potential of this method in the industrial synthesis of chemical compounds. The
effectiveness of the method is proven by demonstrating the variability of temperature regimes and flow rates, and
the high yields of final o-amino acids obtained while preserving the absolute configuration of the starting amino
acids. This makes it universal for carrying out such reactions and opens ways for the preparative synthesis of
medically important o-amino acids and other complex molecules.
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