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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA PO3POO6Li METOMIB CUHTE3y HU3bKOMOJIEKYJISIPHUX (PYHKIIOHATI30BaHUX
OpTraHiuYHUX CIOJNYK i3 AuMeTnNIPOoCchiHOINBHUM GParMeHTOM SIK KII0UOBUX Oy IiBebHUX GJIOKIB AJ1s1 6i0MeIUYHNIX
IOCTiI)KEHb, 8 TAKO>XK BUBYEHHIO (Pi3MKO-XiMiUHMX BJIACTUBOCTEN OJEP>KaHUX MOXiTHMX. [0JIOBHUM CUHTETUYHUM
PEe3yJIbTaTOM KOMILJIEKCHUX JOCIiIKEHD, TPOBEIEHUX Y PAMKAaX JUCEPTALiHOI pOOOTH, CTasla PO3podKa
MYJIPTUTPAMOBHUX IIPENApaTUBHUX METO/IiB CUHTE3y HU3KM HACMYEHUX e TePOLUKIIYHUX TUMETUIPOCHiHOKCUIIB —
NOXiAHUX OKCUPaHy, a3€TUAMHY, MipOJlifyHYy, NilepuanHy, MOpOJIiHy Ta i30KCa301iHY 3 Pi3HUM MOJIOXKEHHSIM
IMeTunhOoCcPiHoinbHOI rpyny, — sIKi 6a3yBajiucs Ha Pi3HUX CTpaTETiIX yTBOPeHHs HOBOro C-P 3B'43Ky.
Bukopucrosytoun peakiito Kabaunuka-®ingca 6ys10 BUBYEHO B3a€EMO/LIIO PsAy 5- Ta 6-4IEHHUX LMKJIYHUX iMiHIB i3
mumetuidocdinokcugom (IMPO). Byso Bu3HavyeHo, 110 B3aeMOJist MofesbHOrO imMiny 3,4-nurinpo-2H-niposy 3



IM®O y TonyeHi 103BOJIIE€ OeP>KaTy LiTbOBUM NMPOAYKT IMpUENHAHHS i3 Buxogom 50%. [TpoTe yTBOpeHHS BEIUKOi
KiJIbKOCTi MOGIYHMX MIPOIYKTIB i, SIK HACJIAOK, TPYAHOLII Ha CTaisIX BULIJIEHHS i OYMCTKYA YHEMO>KJIMBUIJINA HOTO
3aCTOCYBAHHS 71 MaCLITaOyBaHHS CUHTE3Yy. 3 METOI0 BUPillleHHS Liiei 1po6yiemMu 6yJI0 IPOBEIEHO ONTUMI3alLiio
IIPOTOKOJIY Ta 3HAWJIEHO NIpenapaTUBHi YMOBU [TPOBEIEHHSI peakllii, a came B3aeMOJilo BuXifiHux peareHTiBy TTO y
IPUCYTHOCTI TpU(IIyopobopany K KucaoTu JIbioica, ki J03BOJISIN OfepKaTu 2-guMeTundocdinoinnipomninnH 3
BUX0J0M 53%. Lleit meToq, 6yJ10 yCHIIIHO MOIKPEHO Ha iHIIi iMiHU Ta oflep>KaHo cepilo i3 5 HaCUYeHUX as3a-
reTepOLUKIIYHUX NOXiIHUX. BaXXyInBO, 110 METO, BUSIBUB CBOIO €(PEKTUBHICTb HaBiTh 32 HAIBHOCTI 06'€MHOT0O
3aMiCHUKA y O-TI0JIOKEHH] BuXifiHOro iMiHy. Kpim Toro, po3po6seHuii nigxis f03BOJIMB CUHTE3YBaTHU 3a3HA4€eHi
P(O)Me2-BMicHi OypiBesibHi 6J10KU y KiJIbBKOCTSX 6ibine 50T 32 0guH CUHTeTUYHUH 1uKJL. e onHielo cTpaTerielo,
Ky 6YyJI0 BUKOPHUCTAHO JJ1s1 CUHTE3Y LiJIbOBUX CIIOJIYK, CTaja peakuis pocda-MaHHixa, gKa nossrana y B3aeMogii
MoHo3axueHoro N-Cbz-ninepasuny i3 JM®O Ta napapopmansgerigom y TTD 3a mpucyTHOCTI 11~
TOJIyEeHCY/Ib(POKUCIOTU Ta HACTYITHUM BiIHOBHUM PO3LIETVIEHHSIM 3aXUCHOI rpynu. Takuil 0qHOpeaKTOPHUI
IBOCTALiHUI MifXif, NO3BOJIUB Ofiep>KaTy O6axkaHy AuMeTni(pocdiHOiNbHY OXiTHY MHinepasnHy i3 BiIbHOIO TOUKOI0
paHpoMmizallii y osio>keHHi 1 Ta 3 BUCOKMM CyMapHUM BUXoAoM 85%. IIpouenypy 6ys0 yCIillHO afanToOBaHO AJ1st
ozep>kaHHs 50+ I 1iIbOBOI CNIOYKU. 3a/1J1s1 PO3LMPEHHS apCEeHay MipoJlifMHOBUX NMOXigHUX i3 P(O)Me2-
(dparMeHTOM Y MOJIOKeHHi 3 6yJ10 po3p06JIeHO aIbTePHATUBHI CUHTETUYHI Mifxonu. OGHUM 3 TaKUX CTaB METO[
1,3-1MnossspHOro LUKJIONPUENHAHHS, KU 3apEKOMEHIYBaB cebe sIK THyYKUil Ta e(PeKTUBHUM CI10Ci6 o0y I0BY 5-
YIEHHUX a3a-TeTPOLUKIIYHUX InaTdopm. s ogepxanHs P(O)Me2-BMicHOro aunossgpodiny -
numeTu(BiHin)pocdinokeumy, 6ya0 po3pobaeHo ePeKTUBHUI Ta MacIITabOBaHUI MifXif, sSIKnil 6a3yBaBcs HAa Pd-
KarasizoBaHoMy yTBopeHHi C(sp2)-P 3B'13Ky y peakiiii Kpoc-Kariinry Mix BiHinopominom ta IM®O. Buxip,
IIPOAYKTY cK1aAas 68% (73 r), o 003BOJIsIE PO3IJISANATHY LIEeM METOZ, K YyJ0BY a/IbTEPHATUBY iCHYIOUMM HE3PYYHUM
cyorpaMoBuM miaxonam. 1,3-JIunosispHe LMKJIONPUENHAHHS AUMETHI(BiHLT)dOoCPiHOKCHAY 10 TeHEPOBAHOrO in
situ N-6eH31J1a30MeTUHIINY 3 OJaIbIINM BUIaIeHHSIM O€H3WUJIbHOI 3aXMCHOI IPYIU BUSBUIIOCS €(PEKTUBHOIO
CTpaTeri€elo 1J1s1 CUHTe3Y MipoJliiHOBOro Kapkacy i3 3-P(O)Me2-rpynoto. EQeKkTuBHiCTb METOLY HiATBEPIKYETHCS
CyMapHUM BUXOJOM 76% 3a IBOMa CTaJisIMU. [HIIMM 3aCTOCYBaHHSIM TaKTUKHU 1,3-IUINOJISIPHOrO UUKJIONPUENHAHHS,
IOCJIiIPKEHUM Y poOOTi, 6yB CUHTE3 riOpuAHOI MOJIEKYJISIPHOI I1aT(GOPMHU, KA MICTUTb CTPYKTYPHI €J1eMEHTU
i3okcazoniny Ta gumeTtundocdiHokcuny. CUHTETUUHUN MifXiA 00 3a3HaY€HUX CIIOJYK XapaKTepUu3yBaBCsl M'SIKUMU
yMOBaMHU Ta 6a3yBaBCsl Ha B3a€MOJIii raJloreHOKCUMIB i3 InMeTu(BiHi1)POChiHOKCUAOM Yy IPUCYTHOCTI OCHOBH,
npuyoMmy 1,3-IunosispHi KOMIIOHEHTH — HITPUJIOKCUM, YTBOPIOBAIKCH in situ. Ocob6uBicTIO B3aemogii Oya ii
periocniendivHiCTb i3 CeNeKTUBHUM yTBOPEHHIM S-pumeTtuiidocdinoinizomepy. Sk pesyspraT 6yso opepskaHo 11
ribpyuHMX CIIOJNYK i3 IOTEeHIjaJIoM BUKOPUCTaHHS SIK 6i71IMHr-6J10KiB y cTBOpeHHi 6ibioTrek MedChem

PEJIEBAHTHUX CIIOJIYK.

2. The work is devoted to the development of methods for the synthesis of low-molecular-weight functionalized
organic compounds with a dimethylphosphinoyl fragment as key building blocks for biomedical research. Another
important part of the investigation was studying physicochemical properties of the obtained derivatives. The main
synthetic result of the comprehensive research was the development of multigram preparative methods for the
synthesis of a number of saturated heterocyclic dimethylphosphine oxides - derivatives of oxirane, azetidine,
pyrrolidine, piperidine, morpholine and isoxazoline with dimethylphosphinoyl group in different positions. The
preparation methodologies were based on different strategies for the formation of a new C-P bond. Using the
Kabachnik-Fields reaction, the interaction of several 5- and 6-membered cyclic imines with dimethylphosphine
oxide (DMPO) was studied. It was determined that the reaction of the model imine 3,4-dihydro-2H-pyrrole with
DMPO in toluene allows obtaining the target addition product with a yield of 50%. However, the formation of a
large number of by-products and, as a result, difficulties in isolation and purification made it impossible to use it
for scaling up the synthesis. In order to solve the problem, the protocol was optimized and the preparative
conditions for the reaction were found, namely, the interaction of the starting reagents in THF in the presence of
trifluoroborane as a Lewis acid catalyst, which made it possible to obtain 2-dimethylphosphinoylpyrrolidine with a
yield of 53%. This method was successfully extended to other imines and a series of five saturated aza-heterocyclic
derivatives was obtained. It is important that the method showed its effectiveness even in the presence of a bulky



substituent in the o-position of the parent imine. In addition, the developed approach open the door to the
synthesis of the indicated P(O)Me2 comprising building blocks in more than 50 g quantities for single synthetic
run. Another strategy that was used for the synthesis of the target compounds was the phospha-Mannich reaction,
which consists in the interaction of a monoprotected N-Cbz-piperazine with DMPO and paraformaldehyde in THF
in the presence of p-toluenesulfonic acid followed by reductive cleavage of the protecting group. This one-pot,
two-step approach enabled obtaining the desired dimethylphosphinoyl piperazine derivative with a randomization
point at the 1-position and in a high overall yield of 85%. The procedure was successfully adapted to preparation of
50+ g of the target compound. In order to expand the arsenal of pyrrolidine derivatives with a P(O)Me2 fragment in
3-position, alternative synthetic approaches were developed. One of them was the method of 1,3-dipolar
cycloaddition, which proved itself as a flexible and effective way for construction of 5-membered aza-heterocyclic
platforms. To obtain a P(O)Me2-containing dipolarophile, namely dimethyl(vinyl)phosphine oxide, an efficient and
scalable approach was developed. It was based on the Pd-catalyzed formation of the C(sp2)-P bond in a coupling
reaction between vinyl bromide and DMPO. The product yield was 68% (73 g), which empowers us to consider this
method as an excellent alternative to existing inconvenient sub-gram approaches. 1,3-Dipolar cycloaddition of
dimethyl(vinyl)phosphine oxide to generated in situ N-benzylazomethynylide followed by removal of the benzylic
protecting group turned out to be an effective strategy for the synthesis of a pyrrolidine framework with a 3-
P(O)Me2-group. The effectiveness of the method is confirmed by a total yield of 76% over two stages.
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