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1. Inceprauiiina po60Ta IpUCBIY€HA PO3POOLi METOIIB CUHTE3Y CTPYKTYPHO MOIU(PIKOBaHMX
nrMeTundocPiHOKCUAIB, B TOMY YMCJIi OIITUYHO aKTUBHUX, HA OCHOBI KJIACUYHUX METO/iB CTBOpeHHs P-C 3B'13Ky,
Ta BUSIBJIEHHIO IX CUHTETUYHOTO ITOTEHIiasny AJIsl OfEP>KaHHS Pi3HOMAaHITHUX alJMK/IIYHUX Ta FETEPOLUKIIIYHUX
CIIOJIYK 3 AUMeTUI(POoCiHOINBHOIO TPyIolo. Po3po6eHo npenapaTuBHUN METOM, CUHTE3Y
(TpuMeTHICUIIIN)IUMETUIIPOCDIHITY, IKUI NOJIIrae y B3aemoii numetundocdinokcuny 3
TPUMETWJIXJIOPOCUJIAHOM B IIPUCYTHOCTI Aiisonpomninerunaminy. [lokazaHo, mo (TpuMeTHuaCuIin)nmMeTuadociit
€ 3pyYHUM PEeareHTOM JJj1s1 BBeJeHHs TUMeTuIPoCPiHOiNbHOro pparMeHTy B OCTOB OPraHiyHOI MOJIEKYJIX 32
peakuiero Mixaenica-ApOy3oBa. Baaemogieo (TpUMeTUIICUIIIN)IUMETUIPOCPIHITY 3 XJIOPOALLETOHITPUIIOM, O-
XJIOPOLTOBUM €CTEPOM Ta 4-XJI0PO-3-METOKCUOYT-2-€HOATOM OfiepKaHi gumeTuadocdinoinaneToHiTpuiI,

eTUJIOBUY ecTep 2-auMeTui1PocdiHoinonToBoi KUcaoTu Ta 4-(numeTundocdinoin)-3-meTokcubyT-2-€eHoar, sKi



MiCTTh (PYHKLiOHAJIbHI IPyNY, 30aTHI 10 noganbiuoi mogudikauii. Tak, BiITHOBIEHHSIM HITPUIBHOI TPy
numeTudocdinoinaneToHITpuIy ofepikaHo 2-aMiHoeTUIAMMeTUIPOoCchiHOKCU; TinposIi3 ecTepHOi rpynu
nyumMeTuidocdinoinaneTaTy IpUBOAUTD IO BifIIOBiIHOI KUCJIOTY, a ii BiTHOBJIEHHS — [10
nuMetundocdinoineranosny. Bzaemonisa 4-(numetnndocdinoin)-3-meTokcubyT-2-eHoaTy 3 TPUGTOPOOLTOBOIO
KHUCJIOTOIO IPUBOIUTE 40 YTBOPEHHS IUMeTUI(HOCOIHOIN-3aMillleHOro alleTOOITOBOTO ECTEPY, a 3 XJIOPUIHOIO
KUCJIOTOIO J10 nuMmeTusndocdinoinaneTony. BctaHoBieHo, o peaklis (TpuMmeTusicuiin)@ocdiHiry 3
XJIOPOALIETOHOM Ta €TUJIOBUM €CTEPOM XJIOP0AL€TOOLTOBOI KMCJIOTU peali3yeThbesl 3a cxemolo [lepkosa 3
YTBOPEHHSIM NPOAYyKTiB O-dochopuntoanns, gumeruidocdinaris. KongeHcauieio
numetundocdinoinaneroniTpuny 3 1,2- Ta 1,3-gudpomoankaHamu 6ysin oTpuMani numeTundocdinoinpHi noxigHi,
110 MiCTSITh LIMKJIONPONIAaHOBUH / IMKIJI00yTaHOBUI (pparMeHT. BifHOBIEHHS HITPUIbHOI QYHKIi] IUKI0ATIKaHIB
IIPUBOLUTD 10 LUKJIOAJIKIIMETHAJIAMIHIB, a 1i rifposIi3 — 10 BiANOBIGHUX KUCJIOT. BCTaHOBIIEHO, 110 BBeAEHHS C-
(dochopuaboBaHUX LUKI0ATKAHKAPOOHOBUX KUCJIOT Y peakuilo Kypiuyca f1ae 3MOry OTpuMaTy 6i0J10rivHO
IIepCIIeKTUBHI reM-Iu3amillieHi HUKJI0alKilaMiHy, sIKi MicTSITh fuMmeTundocdinoinpHe yrpynyBaHHs. 3HalieHo, 1o
pu B3aeMoJii nuMmeTundocdinoinaneToHiTpuIy 3 IUMETUIaleTaleM AUMETUI(POPMaMiny KijIbKiCHO YTBOPIOETbCSI
dpochopuIbOBaHUI €HAMIH, IKMI MOXe OyTY BUKOPUCTAHUH 117151 OAEP>KaHHS Pi3HOMAaHITHUX r€TePOLUKIIIYHAX
crucreM. Bzaemogist eHamiHy 3 alleTaMiAMHOM i T'yaHiTUHOM IIPUBOIUTD A0 S-guMeTuidocdiHoin-3amimeHnx
nipuMianHiB, a LMKIi3alielo 3 rinpokcuiamiHoM O6yB ofep>kaHuil S-aMiHOi30KCa30J1, MOgUQiKoBaHUMT
IMMeTUI(HOCPiHOITbHUM (PPAarMEeHTOM 110 4-My [10JIOKEHHIO. BCTaHOB/IEHI 3aKOHOMIPHOCTI ITPHEIHAHHS
numetundocdinokcuny 1o C=C ta C=0 3B’I3KiB HeHaCH4YeHUX CIoayK. [Ipuennanus gumertuindocdiHokcumy 1o
051e(iHOBOTO 3B'513Ky aKPUJIOHITPUITY, METaKPUJIOHITPUITY Ta LIUHAMOHOHITPUIIY BilOYBa€ThCS B IPUCYTHOCTI
iHiniaTOopa pagukanbHUX NPOLECiB — a306iCci300yTUPOHITPUIY — TP HarpiBaHHi 1o 120°C i IpUBOAUTD 10O
YTBOpPEHHS 0-(POCOPUIIbOBAHUX HiTpUIiB. HaTOMICTh BUKOPHUCTAHHS OCHOBU (TpHa3abilluKIOAELeHy) JO3BOJIsIE
[IPOBOJMTHY PeaKLilo IIpU KiMHaTHIN Temnepatypi. [IpuegHanus numerundocdinokeuny no C=C 38’3Ky,
aKTUBOBAHOMY [IBOMa €JIEKTPOHO-aKLe[ITOPHUMU I'PyIiaMH, BiiOyBaeTbCsl 6€3 3alyueHHs KaTajidaTopa.
BcTaHOBIIEHO, IO B3aeMOisl AUMETUIPOChiHOKCUAY 3 KApOOHIIBHUMU CIIOJIyKaMu (aKpoJle{HOM, METUIIOBUM
€CTepPOM aleTOOLITOBOI KUCJIOTH, GTOpasneM, TPU(PTOPOALETOHOM) peasli3yeThCs B M'SIKUX YMOBAX i IPUBOJAUTH 1O
npoaykTiB npuenHanHs 1o C=0 rpymi, C-dpocdopunboBaHux cupTiB. BogHouac, pe3ysbTaT peakiii 3
TpUPTOPONPyBATOM BUSIBUBCSI HEOUiKYBaHMM: HE3aJIEXKHO Bifl CNiBBiJHOIIEHHS pEareHTiB y B3a€MOJIil0 BCTYaIOTh
IIBa €KBiBaJIEHTU TPUPTOPOMIPYBaTy, IPOLLEC CYIPOBOIXKYEThCS PochiHOKCUA-POChiHATHUM [IEPETPYITYyBAHHSIM i
npuBoauTh 10 O-hochopunaboBaHOro MPoayKTy. JocaimKeHi 3akOHOMIPHOCTI IpreqHAHHS
IyMeTunhocPpiHOKCUAY 10 a30METUHOBOrO 3B’13Ky N-(TpeT-0yTusicynbQiHin)iMiHiB B yMOBaxX OCHOBHOIO Ta
KUCJIOTHOTO KaTaji3y. BcTaHOBJIEHO, IO CTEPEOXiMisl TPOLLeCy NPUENHAHHS BU3HAYAETHCS IIPUPOJI0I0 OCHOBHU.
Harikpaiui ctepeoximiuHi pesysnbraTty JocaraoThbes npy Bukopuctandi NaHMDS, niactrepeoMepHe CIIiBBiIHOLIEHHS
IIPOJYKTIB MpH€eIHAHHS cKiaso 7.5:1. MaxkopHMI fiiacTepeoMep BUIiJIEHO B iHIUBiyalIbHOMY CTaHi
nepexkpucTanisalieto 3 6eHsosy. [Ipu KaTanisi TeTpaizonponiziaToM TUTaHy IpUeHaHHS AUMeTUNI(POChiHOKCUIY O
N-(Tpet-6yTusncynbdinin)doeHsanbaiMiny BinOyBaeTbcs cTepeocnenndivyHo i 3 BUCOKUM BUXOJOM IIPUBOJIUTD N0 O-
aminodocdiHokcuny. PEHTTEHOCTPYKTYPHUM [IOCTII>KEHHSIM BCTAHOBJIEHO, 1O IPY BUKOPUCTaHHI CyibdiHiniMiny
B (R)- koHirypariii, HOBOCTBOpeHUI1 CTepeoLeHTP Takoxk Mae (R)-KoHirypallito, 110 CBiAYMTh NPO peanizaliio Re-
face ataky a30METMHOBOTO 3B’4I3KY iMiHYy.

2. The dissertation is devoted to the development of synthetic approaches towards structurally modified
dimethylphosphine oxides, including optically active ones, based on classical methods of the P-C bond formation,
and to the examination of their synthetic potential for obtaining various acyclic and heterocyclic compounds with
a dimethylphosphinoyl group. A preparative approach to the synthesis of (trimethylsilyl)dimethylphosphinite was
developed, based on the interaction of dimethylphosphine oxide with trimethylchlorosilane in the presence of
diisopropylethylamine. It was shown that (trimethylsilyl)dimethylphosphinite is a convenient reagent for
introducing a dimethylphosphinoyl fragment into organic molecules by the Michaelis-Arbuzov reaction. The
interaction of (trimethylsilyl)dimethylphosphinite with chloroacetonitrile, o-chloroacetate, and 4-chloro-3-
methoxybut-2-enoate gave dimethylphosphinoylacetonitrile, 2-dimethylphosphinoylacetic acid ester, and 4-



(dimethylphosphinoyl)-3-methoxybut-2-enoate, which bear functional groups capable to further modification.
Thus, reduction of the nitrile group of dimethylphosphinoylacetonitrile allowes to obtain 2-
aminoethyldimethylphosphinoxide; hydrolysis of the ester group of dimethylphosphinoylacetate leads to the
corresponding acid, and the ester group reduction provides dimethylphosphinoylethanol. The reaction of 4-
(dimethylphosphinoyl)-3-methoxybut-2-enoate with trifluoroacetic acid leads to the formation of
dimethylphosphinoyl-substituted acetoacetate, on the other hand the interaction with hydrochloric acid gives
dimethylphosphinoylacetone. It was established that the reaction of (trimethylsilyl)phosphinite with chloroacetone
and ethyl ester of chloroacetoacetic acid proceeds by the Perkov's scheme resulting in the formation of O-
phosphorylation products - dimethylphosphinates. Dimethylphosphinoyl derivatives containing a

cyclopropane /cyclobutane fragment were obtained by condensation of dimethylphosphinoylacetonitrile with 1,2-
and 1,3-dibromoalkanes. Reduction of the nitrile function of cycloalkanes leads to cycloalkylmethylamines, while
its hydrolysis gives the corresponding acids. It was shown that the introduction of C-phosphorylated
cycloalkanecarboxylic acids into the Curtius reaction allows obtaining biologically promising gem-disubstituted
cycloalkylamines containing a dimethylphosphinoyl group. It was found that dimethylphosphinoylacetonitrile
reacts with dimethylacetal of dimethylformamide giving phosphorylated enamine with quantative yield, which can
be used to obtain various heterocyclic systems. The interaction of obtained enamine with acetamidine and
guanidine leads to 5-dimethylphosphinoylsubstituted pyrimidines, while the cyclization with hydroxylamine
affords 4-dimethylphosphinoyl-5-aminoisoxazole. The regularities of the addition of dimethylphosphine oxide to
C=C and C=0 bonds of unsaturated compounds have been established. Thus, addition of dimethylphosphine oxide
to the olefinic bond of acrylonitrile, methacrylonitrile, and cinnamonitrile occurs at heating to 120°C in the
presence of the radical initiator — azobisisobutyronitrile — and leads to the o-phosphorylated nitriles. The use of a
base (triazabicyclodecene) allows conducting the reaction at room temperature. Addition of dimethylphosphine
oxide to the C=C bond activated by two electron-withdrawing groups requires no catalyst. It was demonstrated
that dimethylphosphine oxide undergoes the reaction with carbonyl compounds (acrolein, methyl acetoacetate,
fluoral, trifluoroacetone) under mild conditions, resulting in the products of addition over C=0 group - C-
phosphorylated alcohols. At the same time, the results of the reaction with trifluoropyruvate were unexpected,
because two equivalents of trifluoropyruvate participate in the reaction regardless of the reagents ratio, and the
process is accompanied by a phosphine oxide-phosphinate rearrangement which leads to an O-phosphorylated
product. The addition of dimethylphosphine oxide to the azomethine bond of N-(tert-butylsulfinil)imines under
the conditions of basic and acid catalysis was investigated. It was determined that the stereochemistry of the
addition depends on the nature of the base. The best stereochemical results were achieved when using NaHMDS,
the diastereomeric ratio of the addition products was 7.5:1. The major diastereomer was isolated as an individual
compound by crystallization from benzene. When catalyzed by titanium tetraisopropylate, the addition of
dimethylphosphine oxide to N-(tert-butylsulfinyl)benzaldimine proceeds stereospecifically and leads to an o-
aminophosphine oxide in high yield. X-ray structural analysis showed that employing imine with (R)-configuration
results in the newly created stereocenter also adopting (R)-configuration, which indicates the realization of the
Re-face attack of phosphine oxide on the azomethine bond of imine.
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