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AHHOTaNus

B nocnennue necstunerust HaOMIOAAeTCs 3HAYMTENIbHBIN MHTEpEC K CHHTE3Y M HCIOJb30BAHHIO OL-TMAPOKCH-
¢ocdonaToB s MOMydeHUs Oonee CIOKHBIX (hochopopraHUUecKuX COSAMHEHNH. JTO CBSI3aHO C BBIPAKEHHOM
OMOJIOTHYECKON aKTHMBHOCTHIO MHOTHX TPEACTABUTENCH JAaHHOTO Kiacca BEHIeCTB, a TaKkKe C JOCTaTOYHOU
MPOCTOTOM METOAMK WX CHHTE3a, 3a4acTyl0 HCKIIOYAIOMIMX MPHUMEHEHHE CIOKHBIX M JIOPOTHX pEearcHTOB H
pactBopuTeneil. B qanHomM 0630pe ObLin 0000IIEHBI i CHCTEMATH3UPOBaHbI HOBelme nanubie (2018-2025 rr.),
Kacaroluecsl Croco00B TONy4YEeHHsT W BO3MOXKHOCTEH XHUMHUYECKOW MOIU(HKAINN O-THAPOKCH(OCHOHATOB.
3HaunTEeTHHOE BHUMAHHE Y/IENICHO WX MOTYYSHHIO 110 PEaKIINK KapOOHWIIBHBIX COSIMHEHUN ¢ qUaKuipochuramu
B IIPHCYTCTBHU OCHOBHBIX KaTJIM3aTOPOB — peakiu AOpamosa ((ocda-anpaoapHol peakiun). PaccMoTpeH Takxe
METOJI TTOTYYCHHUS O-TUIPOKCU(POCHOHATOB B TPEXKOMIIOHEHTHOM peakiiu TPHATKWIPOCPUT — KapOOHMILHOE
COEJIMHEHUE — MPOTOHOIOHOP. Cpe/iH IPYyrHX METO/IOB MPECTABICHBI PEaKIINK O-KeTO()OCPOHATOB C PEaKTUBAMH
I'puHbsipa, BOCCTAHOBJICHHE KETO-TPYIIIIHI, & TAKKE PEaKIiy OKUCIeHns ankuidocdonaron. Peakmust AGpamosa 1
ONM3Kas peakiysi B TPEXKOMIIOHEHTHOH CHCTeMe TpUalKimipochuT — kapOOHMIBHOE COeTMHEHUE — MPOTOHOIOHOD
OXapaKTepU30BaHbl OoJjiee NETaIbHO, ¢ yKAa3aHWEM KaTalIM3aTOpPOB M YCJIOBHI IMpolecca, WX NPEHMYILECTB H
HeJIocTaTKoB. Taroke ObUTH TPOJIEMOHCTPUPOBAHBI PA3IMYHBIC ACTIEKTHI PEAKIIMOHHOM CIIOCOOHOCTH OL-THIPOKCHU-
(ochonaroB. Beuto 00CYXKICHO UCIIONB30BAHUE PA3TMYHBIX OKUCIUTENICH W BOCCTAHOBHUTENCH ISl OL-THIIPOKCHU-
¢dochonaToB. OnricaHO MHOKECTBO PEarcHTOB U YCIIOBHI TpoBeaeHus O-ankuiupoBanus, O-auTmiInpoBaHus,
O-amunuposanusi, O-cynbdonunuposanust u O-pocopunuposanus a-ruapokcudochonaros. IIpeacrasien
3¢ (eKTUBHBIA METOJ 3aIUMThl THAPOKCHUIBHON TPYNIBI O.-THAPOKCH(POCHOHATOB MTyTEM CHUIMIIMPOBAHMUSL.
PaccmotpeHa peakuus runponnsa o-THAPOKCUpOCHOHATOB 10 O-TUAPOKCUPOCHOHOBBIX KHCIIOT, HPEIIOKEH
METOJ CENIEKTUBHOTO THUIPOIM3a B MITKHX ycoBuax. O0cyxaensl Gpochonar-docedarnas ([1,2]-pocha-bpyka) u
dochar-pochonaTHas meperpynnupoOBKH MPHU ACHCTBUM Ha O-THAPOKCH(OCHOHATHI pa3IUUHBIX OCHOBAHHUN H
TpeJICTaBIeHbl BO3MOKHBIE CHHTETHYECKHE TpHMEHEHHs. [IpolleMOHCTPUPOBAHO HYKJICOPHILHOE 3aMeIlCHUE
TUAPOKCUIBHONW T'PyNIbl O-THAPOKCU(OCHOHATOB HA TaJOreH, OCTaTOK 1,3-AMKETOHA, aMHHOTPYMILY,
CyJIb(OHAMHUAHYIO, a3UIHYI0, THOLMAHATHYIO M M30THOLMAHATHYIO Ipynmsl. PaccMoTpeHo BzammopeiicTBue o-
THAPOKCH(OCHOHATOB C PasIMIHBIMH ApOMAaTHYECKMMHU cyOcTpatamu mo peakuun Ppupens-Kpadrca. B Tom
YHCIle TI0Ka3aHO MOI00HOE B3aMMOJCIHCTBHE TI0 TPEXKOMIIOHEHTHOM PeakLiy, B KOTOPOH 00pa3oBaHUEe O-THAPO-
kcrudochoHaToB TIporcxoauT in Situ. IIpeacTaBieHo nepcneKTHBHOE HANpaBeHUe CHHTE3a BUHII(OCHOHATOB U3
o-ruzpokcudochonaros. Kpome Toro, B psijie ciydaeB KpoMe ONMMCaHUsT OCOOCHHOCTEH METOJUK, IPE/ICTABICHBI
JHMTEepaTypHbIE TAHHBIE TI0 OMOJIOTHYECKIM CBOMCTBAM IOJTyYeHHBIX coenaeHnil. buonmorpadust 244 ccpuiku.
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Abstract
In recent decades, there has been considerable interest in the synthesis and use of a-hydroxyphosphonates to
produce more complex organophosphorus compounds. This is due to the pronounced biological activity of many
representatives of this class of substances, as well as the sufficient simplicity of their synthesis techniques,
which often exclude the use of complex and expensive reagents and solvents. This review summarizes and
systematizes the latest data (2018-2025) concerning the methods of obtaining and possibilities of chemical
modification of a-hydroxyphosphonates. Considerable attention has been paid to their preparation by the
reaction of carbonyl compounds with dialkyl phosphites in the presence of the basic catalysts, the Abramov
reaction (phospha-aldol reaction). The method for obtaining a-hydroxyphosphonates in the three-component
reaction of trialkylphosphite with carbonyl compound and proton donor is also considered. Other methods
include reactions of a-ketophosphonates with Grignard reagents, keto-group reduction, and alkyl phosphonate
oxidation reactions. The Abramov reaction and a similar process in the three-component system of
trialkylphosphite — carbonyl compound — proton donor are characterized in more detail, indicating the catalysts
and process conditions, their advantages and disadvantages.

Various aspects of the reactivity of a-hydroxyphosphonates have also been demonstrated. The use of
various oxidizing and reducing agents for a-hydroxyphosphonates was discussed. A variety of reagents and
conditions for O-alkylation, O-allylation, O-acylation, O-sulfonylation, and O-phosphorylation of o-hydroxy-
phosphonates have been described. An effective method of protecting the hydroxyl group of o-hydroxy-
phosphonates by silylation is presented. The hydrolysis reaction of a-hydroxyphosphonates to o-hydroxy-
phosphonic acids is considered, and a method of selective hydrolysis under mild conditions is presented. The
phosphonate-phosphate and phosphate-phosphonate rearrangements ([1,2]-phospha-Brook rearrangement) of
a-hydroxyphosphonates under the action of various bases are discussed and possible synthetic applications are
shown. The nucleophilic substitution of the hydroxyl group of a-hydroxyphosphonates for a halogen, a 1,3-
diketone residue, an amino group, sulfonamide, azide, thiocyanate, and isothiocyanate and others groups has
been demonstrated. The interaction of a-hydroxyphosphonates with aromatic substrates by the Friedel-Crafts
reaction is considered. In particular, a similar interaction has been shown in a three-component reaction in which
the formation of o-hydroxyphosphonates occurs in situ. A promising direction for the synthesis of vinyl
phosphonates from o-hydroxyphosphonates is presented. In addition to describing the features of the
techniques, literature data on the biological properties of the compounds obtained are presented. The
bibliography contains 244 references.
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