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IOCJIIKeHb, a TAKOXK BUBYEHHIO (Di3MKO-XiMIUHMX BJIACTUBOCTEH OfeP>KaHUX MOXiTHUX. [0JIOBHUM CUHTETUYHUM
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numeTuadocdiHoinpHOI rpyny, — sIKi 6a3yBajynucs Ha Pi3HUX CTPATETisIX YTBOPEHHS HOBOro C-P 3B's13Ky.
Bukopucrosyioun peakuio Kabaunrka-Qinzca 6ys10 BUBY€HO B3a€EMOIIO Py 5- Ta 6-WiIeHHUX IUKJIYHUX IMIHIB i3
numetuindocdinokcugom (IMPO). Byso Bu3HavyeHo, 110 B3aeMOJist MofesbHOrO imMiny 3,4-purinpo-2H-niposy 3
IM®O y TosyeHi 103BOJIsI€ OJleP>KATHU LiIbOBUIM MPOLYKT NpU€eIHAHHS i3 BUxogom 50%. IIpoTe yTBOPEHHS BEJIMKO]
KiJIbKOCTi ITOGIYHMX MIPOJIYKTIB i, IK HACJIAOK, TPYAHOIII HA CTaisIX BUAIJIEHHS i OYMCTKYA YHEMOKJIMBUIJIN HOTO
3aCTOCYBAHHSI [JIs MaCLITaOyBaHHS CUHTE3y. 3 METOI0 BUPIiLlleHHS 1ii€i 1pob6yemMu 6yJi0 IPOBEIEHO ONTUMI3alliio
IIPOTOKOJIY Ta 3HANE€HO NIpernapaTuBHi yMOBU [IPOBEJIEHHS peakliii, a came B3aeMO[lilo BUXifHUX peareHTiB y TT'Q y
IPUCYTHOCTI Tpu(Iyopobopany sK KucuoTu JIbioica, ki J03BOJISIN ofepKaTi 2-guMeTtusnadocinoinnipomninnH 3
BUX0J0M 53%. Llelt meToq, 6yJI0 yCIILTHO MOMIKMPEHO Ha iHIIi iMiHU Ta Oflep>kaHo cepilo i3 5 HacCUYeHUX as3a-
reTepoLUKIIYHUX NOXiTHUX. BaXKJINBO, 1110 METO]] BUSIBUB CBOI0 €(DEKTUBHICTh HaBiTh 32 HASIBHOCTI 06’€MHOTO
3aMiCHUMKA y O-TIOJIOKE€HHi BUXifHOro imMiny. KpiM TOro, po3pob6sieHuil niixif, 103BOJIUB CUHTE3yBATH 3a3HA4YEHI
P(O)Me2-BMicHi 6ypiiBesibHi 6710KU y KiJIbBKOCTSAX 6ipine 50T 32 0guH CUHTeTUYHUH 1uKJL. e onHielo cTpaTerielo,
Ky 6YJ10 BUKOPHCTAHO JJIs1 CUHTe3y LiJIbOBUX CIIOJIYK, CTajla peakuis pocda-MaHHixa, gKa 1ossraua y B3aeMopii
MoHo3zaxuueHoro N-Cbz-ninepasuny i3 IM®O ta napadopmansaerigom y TI'® 3a npucyTHOCTi 1~
TOJIyEHCYJIb(MOKNUCIOTU Ta HACTYITHUM BilHOBHUM PO3IIEIVIEHHSIM 3aXUCHOI rpynu. Takuil OqHOPEaKTOPHUI
IBOCTALiHUH MiJXiT, NO3BOJIUB Ofiep>KaTy b6axkaHy aumeTnidocdiHOiNbHY OXiTHY MHinepasnHy i3 BiIbHOIO TOYKOIO
paHpoMmizallii y osio’keHHi 1 Ta 3 BUCOKMM CyMapHUM BuxooM 85%. IIpouenypy 6ys0 yCIillHO afanToOBaHO AJIst
onep>kaHHs 50+ I 1iIbOBOI CNIOYKU. 3a/1J1 PO3LMPEHHS apCeHaTy MipoJlifMHOBUX NMOXigHUX i3 P(O)Me2-
(dparmMeHTOM Y 0JI0KeHHi 3 6y710 po3p06JIeHO aNbTePHATUBHI CUHTETUYHI Hifxonu. OGHUM 3 TAKUX CTaB METOT
1,3-nuMnossipHOro UUKJIONPUENHAHHS, KU 3apeKOMEHIyBaB cebe SIK THyYKUil Ta e(PeKTUBHUM CI10ci6 o0y 0B 5-
YIEHHUX a3a-TeTPOLUKIIYHUX IaTdopm. [ ogepxanHs P(O)Me2-BMmicHoro aunosspodiny -
numeTu(Biin)pocdinokeumy, 6ya0 po3pobaeHo eQeKTUBHUI Ta MacIITabOBaHUI MifxXif, SIKnil 6a3yBaBcs Ha Pd-
KarasizoBaHoMy yTBopeHHi C(sp2)-P 3B’43Ky y peakiiii Kpoc-KariiHry Mix BiHinopominom ta IM®O. Buxin,
IIPOAYKTY cKiaAas 68% (73 r), 0 003BOJIsIE PO3IJIANATH LIeN METOZ, SIK YyJ0BY aJIbTEepPHATUBY iCHYIOUMM HE3PYYHUM
cy6rpaMoBuM miaxonam. 1,3-JlunosispHe LUKIONPUENHAHHS AUMETHI(BiHLT)pocdiHOKCHAY 10 TEHEPOBAHOrO in
situ N-OGeH311a30MeTUHIIiAY 3 MOJAJIbIIMM BUAJIEHHSIM O€H3UIBHOI 3aXMCHOI IPYNY BUSBUIOCS €(EKTUBHOIO
cTpaTerielo 1J1s1 CUHTe3Y IipoJlilHOBOro Kapkacy i3 3-P(O)Me2-rpymnoto. EQeKkTuBHiCTb METONYy HifTBEepIKYEThCS
CyMapHUM BUXOZIOM 76% 3a IBOMa CTaJisIMU. [HIIMM 3aCTOCYBaHHSIM TaKTUKU 1,3-IUINOJISPHOTrO HUKJIONPUENHAHHS,
IOCJIiIPKEHUM Y po0OOTi, 6yB CUHTE3 riOpuaHOI MOJIEKYJISIPHOI I1aT(GOPMHU, KA MICTUTb CTPYKTYPHI €JIeMEHTU
i3okcazoniny ta gumeTtundocdinokcuny. CUHTETUYHUN MifXiA 70 3a3HaY€HUX CIIOJIYK XapaKTepu3yBaBCsl M'SIKUMU
yMOBaMu Ta 6a3yBaBCsl HA B3a€MOJIii rajloreHOKCUMIB i3 IuMeTus(BiHi1)PochiHOKCUAOM Yy IPUCYTHOCTI OCHOBH,
npu4oMy 1,3-IUNOJISpHI KOMIIOHEHTH — HITPUJIOKCUAM, YTBOPIOBAIMCH in situ. Oco6uBicTIO B3aeMogii Oya ii
periocnienuivHiCTb i3 CEIEKTUBHUM YTBOPEHHSIM S5-gumeTuindocdinoinizomepy. Sk peaynpTar 0yso ogepxkaHo 11
ribpyuIHMX CIIOJYK i3 IOTEeHIia/loM BUKOPUCTaHHS SIK Oi71IMHr-0J10KiB y cTBOpeHHi 6ibioTrek MedChem

pE€JIEBAHTHUX 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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