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Peo,=2.5MPa, T = 210°C, t = 7 hours, at which the yield of p-hydroxybenzoic acid is 71.0%. It should
be noted that all previously known methods for the synthesis of p-hydroxybenzoic acid are based on the
reaction of carboxylation of potassium phenolate with carbon dioxide (Kolbe-Schmidt synthesis), in which
a mixture of o- and p-isomers is always formed; in this case, as a rule, the main reaction product is o-
hydroxybenzoic acid.

The possibility of using alkaline salts of alkyl carbonic acids as a carboxylating reagent in the
carboxylation of hydroxyarenes became known after the appearance of I. Jones in 1958 about the
carboxylation of sodium phenol and potassium ethyl carbonate [26]. After that, starting in 1969, a number
of works by Japanese researchers [23—25] appeared on the use of alkaline salts of alkyl carbon acids for
the carboxylation of phenol and its derivatives.

The observed temperature dependence of the yield of phenol carboxylation reaction products with
potassium ethyl carbonate differs from that of phenol carboxylation reaction with sodium ethyl carbonate.
We believe that such a strong difference can be caused not only by the previously described [27, 28]
thermal rearrangement of the initially formed alkaline salt of salicylic acid to the salt of p-hydroxybenzoic
acid at high temperature. Apparently, here a certain role is played by both the nature of the alkali metal
(Na, K) in the initial salts of ethyl carbonic acid, and the mechanism of this reaction.

Conclusion. In summary, it has been shown that potassium ethyl carbonate can be used as a
carboxylating agent in the carboxylation reaction of phenol. It has been found that the carboxylation of
proceeds regioselectively with the formation of acid p-hydroxybenzoic acid. Optimum conditions for con
ducting this reaction have been found. The developed simple and convenient methods for the synthesis of
p-hydroxybenzoic acids can be used for their industrial manufacturing. Carboxylation of hydroxyarenes
(phenols and its derivatives) with alkali salts of alkyl carbon acids (metal alkyl carbonates) is a convenient
method for the synthesis of hydroxy aromatic acids. Since the appearance of the first report in this field in
1957 (I. Jones) to date, there have been relatively few publications on the carboxylation of organic
compounds with metal alkyl carbonates. The analysis of the known published data on the use of alkali
salts of alkylcarboxylic acids for carboxylation of hydroxyarenes shows the undoubted promise of the
method for the synthesis of hydroxyaromatic acids, which are widely used, by the carboxylation of
hydroxyarenes with metal alkyl carbonates.
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AnHoTtanusi. KeMipKpIIIKbUT ra3blHaH, CIIUPTTEH JKOHE CUITUIIK METaI THAPOKCUITEPIHEH OHAall CHHTE3/IENTeH
NKWIKapOOH KBIIIKBUIBIHBIH ~CUITLI  Ty3bIMEH (Kalui 3TWi1 KapOOHaTbl) (EHOT MeH TYbIHIBUIAPBIHBIH
KapOOKCHIIZICHY PEaKIMSICHIH KYPri3y JKaFJalbIHBIH ocepi 3epTreni. [I-ruapokcnOeH301 KBIIIKBLUIBIH JKOHE OacKa 1a
THUIPOKCUOCH30H KBIIKBUIIAPEIH (OMOIOTHSIIBIK OeJICeH Tl KacueTi MeH 0acka J1a maiaansl KACHETiHIH KeH CIIEKTpiHe
e KOCBUIBIC KJIACHI) OHIIPYNiH THIMII OmiCTepi ©3eKTi >KOHE MaHBI3AbI OOJNBIN caHamanbl. [ MIpOKCHOEH30i
KBIIIKBUTBIH CHHTE3CYIIH KEeTUIPUITeH o/ici KONTereH mapaMmeTpiiepai (KbICHIM, TEMIIepaTypa, PEakius yaKbITHI,
PEaKTHBTI 3aTTap KOMIIOHEHTTEPiHIH KaTBHIHACHI) OHTAMJIaHABIPYFa MYMKIHAIK Oepeni, Te3ipeK, jKeHUI JKoHe ap3aH
KOHE OHIM IIBIFBIMBIH KebOeWTemi. DeHoNAbl Kaauid 3TN KapOOHAaThIMEH KapOOKCHIIAEY PEeaKIHACHIMEH II-
THIPOKCHIIOCH30!M KBIIIKBUIBIH CHHTE3ACYIIH jKaHa KapanaibIM jKOHE BIHFAMIIBI 9JIiCi )Kacayapl, OJ MaKCaTThl OHIMI1
O-THAPOKCUIIOCH301 KBIIIKBIIBIH KOCHAChI3 allyFa MYMKIHIIK Oepeni. MakcaTka jKeTy YIIIH JKOHE ajFa KOWFaH
MIHJIETTEpAl LIeUly VIIIH KeJieCi TalchlpMajiap OpPBIHAANIbI THAPOKCHAPEH MEH OHBIH TYBIHIBUIAPBIH METaJll
ANKWIAI KapOOHATTAPMEH KapOOKCWIIZICHY pPEaKIUACHIHBIH OHTAMJIbI MapaMmerpiiepiH TalOy; Typii KbICBIMJA,
TeMIepaTypaja, peakius Y3aKThIFBIHAA XKOHE PEaKTUBTEP/IH TYpJi apaKkaThIHACHIHIA THAPOKCHAPCHICPIIH CUITLI
MKW KBIIIKBUT TY3BIMEH KapOOKCHIZCHY PEaKIUACHIHBIH HapaMeTpiIepiH 3epTTey. TeXHOIOTHSUIBIK YISPICTIH
OHTAMJIBI MapaMeTpiepiHe KOJI )KETKi3TeH/Ie MaKCaTThl ©HIM, THAPOKCHAPOMATHUKAIBIK KHIIIKBULIAPIBIH IIBIFEIMBI
apTazpl 1en OOJDKaHIbL.

Anramr  per (QCHONIOBIH PErHOCENEeKTHBTI  M-KapOOKCWIICHYIHIH OHTAaWIbl JKaFJaibl  aHBIKTAJIbIH
(KOMIpKBIIIKBIT Ta3bIHBIH KBICBIMBI, TEMIIEpaTypa »OHE YIEepiCTiH Y3aKTBIFRI), OyJl Ke3le N-THIAPOKCHOEH30i
KBIIKBUIBIHBIH MBIFBIMBL 71,0% Kypaiel, COHBIMEH Katap (peHONAB! TYBIHABUIAPIBIH KapOOKCHIIEHY MaKCaTThI
OHIMIepl IIBIFBIMBIHAA XOIIMICTI CAKWHAAAFBI TYPJIi aJMACTBIPFBINI 9CEepi HATPUM KOHE KaIMid KapOOoHATTaphI
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