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2. Enzymatic production of chiral five-membered cycloalkanols and their heterocyclic analogues

Pedepar:

1. Incepranis npucBsYeHa po3poobLii METOiB CUHTE3Y ITITUYJIEHHUX LUKJIIYHUX CIIOJIYK BUCOKOI €HaHTIOMEPHOI
YUCTOTH 32 ONIOMOr0o10 pepMEHTATUBHOI AepaleMisdaliii [[isioro psiay CIoyK: UKIONEeHTaHOJIIB, iHIaHOJIIB,
niposiguHAionis, TeTparigpoypaHziosiB Ta ix NOXiTHUX. 3aBASKY aHAJI3y JiTepaTypHUX JAaHUX II0J0
3aCTOCYBAaHHS METO/IiB 6ioKaTaliTUYHOI TpaHC-ecTepuddikallil paliemaTiB BU3HAYEHO, 10 Lie METO], € HalKpaIluM
MigX0O0M J1J151 Ol€P>KaHHS BUILEBKAa3aHUX CUHTETUYHUX 0JIOKIB i3 BUCOKAM CTYII€HEM €HaHTIOMEPHOTO HAJJIUIIKY.
Came Liei HanpsIM i 6YB FOJIOBHUM y IPEACTaBJIEHiN po60Ti. OCO6/IMBY yBary y HayKOBOMY IIPOCTOPi IPUCBSIYEHO
PO3poOLi METOMiB OTPUMAaHHS XipaJbHUX CIIOJIYK BUCOKOi CTEPEOXiMiYHOI UYNCTOTH, SIKi € NOTEHLilIHO 6i0JI0TiYHO
AaKTVBHMMU 2060 MOXYTb OyTH BUKOPUCTAHI SIK BUXi[JHi pEYOBMHU [IJ11 CUHTE3Y 6i0JI0TiYHO 4u (i3i0I0riyHO
AKTMBHUX CTOJIYK. OCHOBHOI METOI0 3aIIPOIIOHOBAHOI0 JUCEPTALiIHOTO IIPOEKTY € PO3POOKA METOIIB

(dhepMEeHTaTUBHOIO OJlep>KaHHSI XipaJIbHUX CIIOJYK 3 IOTEHLiIHOI0 6i0J10ri4yHO0I0 260 PpapMaleBTUYHOIO aKTUBHICTIO,



IKi MOKYTb OyTH BUKOPUCTAHI SIK BUXiJJHi peareHT! B CUHTE3i 6i0JI0TiYHO aKTUBHUX PEYOBUH. Y POOOTi 6y1n
PO3po0bJIeHi MeTOAHU, SIKi AAI0Th 3MOTY CUHTEe3yBaTH XipaJbHi CIIOJIyKH BUCOKOI €HaHTIOMEPHOI YNCTOTH, a TAKOX
OyJsi1 ofiep>KaHi XipasbHi CUHTETUYHI 610K (CUHTOHU) BXKJIMBUX 6i0JIOTIYHO aKTUBHUX CIIOJIYK i BUBYEH] iX
BJIACTMBOCTI. B mucepTauiiiniii poboTi Briepliie Ha OCHOBi CyMiCHOTO BUKOPUCTaHHS (P€PMEHTATUBHOIO aHai3Yy i
xipasipHOi BEPX 6yB 3a1IpOIIOHOBaHMIT KOHBEPreHTHUI METO], SIKUH [103BOJISE MigBUIIATYA TOYHICTh BUBHAYEHHS
abcostoTHUX KOHirypauiit 2,3-npurinpo-1H-inaeHonis. Pe3yspTaTii KOHBEPreHTHUX BU3HaY€Hb aOCOJIIOTHO]
KOHQirypariii NoBHICTIO 36iraloThCsl, IO CBiAYMTb [P0 HAMIMHICTb 3alIpDOIIOHOBAHOI METOIOUKH Ta ii NPUAATHICTD [AJ1S
PYTUHHOI po60TH 3 I'SITUYJIEHHMMY BTOPMHHUMU CIUPTaMu. B pesysbTati BU3HauY€HO abCOIOTHI KOHirypaii
pany 2,3-gurigpo-1H-infeHosmiB i 6ysiu BUIIpaBJeHi TOMUJIKYU OMMCAHUX B XiMiYHIN JliTepaTypi abCOMIOTHUX
KoHirypauiil. Byso noseneHo, 110 Ipu BUKOPUCTaHHi xipanbHoi KosioHKkU Chiralcell (S)-crinptu kpaie
YTPUMYIOTbCSI Xipa/JIbHOIO0 HEPYXOMOIO (a3010, i TOMY CIIUPT, o Mae (R)-KoHirypatlito, enoeTbes nepmum. Le
BiIOyBa€eTbCS TOMY, 1O (S)-BTOPUHHUI CIIMPT YTBOPIOE MilIHUI BOJJHEBUII 3B’130K i3 XipaJbHUM LIyKPOM, 1O
MiCTUTbCS B HepyxoMiit ¢asi. [IpakTryHe 3HaUY€HHS OTPMMaHUX Pe3yJIbTaTiB [10J1sIrae y po3poolli npenapaTuBHO
3PYYHOro 6i0KaTaliTUYHOrO €HAaHTIOCEJIEKTUBHOTO METOY CUHTE3Y XipaJlbHUX LMKJIOAJIKaHOIIB i 2,3-nurinpo-1H-
iHZIeHOosIiB Ta CTBOPEHHI Ha iX OCHOBI BUCOKOE€(eKTUBHUX MiIXOiB 10 Oflep>KaHHS XipaJbHUX IT'ITUYJIEHHUX
LMKJIIYHUX CUHTOHIB, a CaMe MOXiTHUX LIUKJIONEHTaHOoy, 2,3-aurinpo-1H-iHnanniosnis, DiposigHoOmIiB,
TeTparigpodypaHosiB, a TAKOXK po3p0oOKa HOBUX €HAHTIOCEJIEKTUBHUX ITiIXOMiB 1O CUHTE3Y 2,1-

(PTOPLMKIJIONEHTAHOJIIB Ta 4-(PTOPHIPOJigH-3-0IiB.

2. The dissertation is devoted to the development of methods for the synthesis of five-membered cyclic
compounds of high enantiomeric purity using enzymatic deracemization: cyclopentanols, 2,3-dihydro-1H-
indenols, pyrrolidines, tetrahydrofurans and their derivatives. Due to the analysis of literature data on the
application of methods of biocatalytic trans-esterification of racemates, this method is the best tool for obtaining
the abovementioned synthetic blocks with a high degree of enantiomeric excess. This direction has been the main
focus of the presented work. Particular attention in the scientific space is paid to the development of methods for
obtaining chiral compounds of high stereochemical purity, which are potentially biologically active or can be used
as starting materials for the synthesis of biologically or pharmacologically active compounds. The main aim of the
proposed project is to develop methods for the enzymatic production of chiral compounds with potential
biological or pharmacologycal activity, which can be used as starting reagents in the synthesis of biologically active
substances. In this work methods were developed that make it possible to synthesize chiral compounds of high
enantiomeric purity, also chiral synthetic blocks (synthons) of important biologically active compounds were
obtained and their properties were studied. It is the convergent method based on the combined use of enzymatic
analysis and chiral HPLC that was first introduced in this dissertation. This method allows increasing the accuracy
of determining the absolute configurations of 2,3-dihydro-1H-indenols. The results of the convergent
determinations of the absolute configuration completely coincide, which indicates the reliability of the proposed
technique and its suitability for routine work with five-membered secondary alcohols. As a result, the absolute
configurations of a number of 2,3-dihydro-1H-indenols were determined and the errors in the absolute
configurations described in the chemical literature were corrected. It was proven that (S)-alcohols are better
retained by the chiral stationary phase when using a Chiralcell chiral column, and therefore, the alcohol having the
(R)-configuration is eluted first. This is because the (S)-secondary alcohol forms a strong hydrogen bond with the
chiral sugar contained in the stationary phase. The practical significance of the obtained results lies in the
development of a preparatively convenient biocatalytic enantioselective method for the synthesis of chiral
cycloalkanols and 2,3-dihydro-1H-indenols and creation of highly effective approaches to the preparation of chiral
five-membered cyclic synthons based on them, namely, cyclopentanol derivatives, halo-2,3-dehydro-1H-indenols,
2,3-dihydro-1H-indenediols, pyrrolidinols, tetrahydrofuranols, as well as development of new enantioselective
approaches to the synthesis of 4-fluoroalkylpyrrolidines.

Jep>kaBHUH peecTpauiiiHuii Homep [IiP:
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