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3anponoHOBaHO MPOCTHH, 3pYy4YHUH Ta €(EKTUBHHI METOA CHHTe3y 3-apHi-2-IipoH-6-
KapOOHOBHX KHCIIOT. Lli croJTykn yTBOPIOIOTHCS MiJ 9ac B3aeMoii 2-IipoH-6-KapOOHOBOI KHUCIIOTH 3
apeH/I1a30HIEBUMH COJISIMU B yMOBax peakiii MeepBeiiHa.

Kniouosi cnoea: apumoBaHHS, 2-TipoH-6-KapOOHOBa KHCIOTa, peakmiss MeepseiiHa,
apeH/1ia30Hi€B1 COIi.
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BractrBOCTI TPUPOAHMX Ta CHHTETHYHO OTPUMAaHHX IipaH-2-OHIB B OpTaHI4HIN
XiMil BHKJIMKAIOTH 3HAYHHUHA iHTEpeC y HAYKOBIIB, OCKUIPKA BOHH € BAXXIUBUM KIacoM
CHOJYK y MPaKTHYHOMY BiJHOIICHHI: 1X BUKOPHUCTOBYIOTH 5K HMi€HO(ITH B OPraHITHOMY
CHHTE31 IS OTpUMaHHS TMONiI(QYHKIIIHHAX CIIONyK, BOHH MOXYTh BCTYNATH B pPeaKIii
TeTepOIMKITi3aMii Ta KOHJCHCAIlil, YTBOPIOIOYN HOBI (hapmakodopHi ¢pparmentu [1]. deski
3 TaKUX MPOIYKTIiB 3aCTOCOBYIOTh Y MEIWYHIN XiMii [2], 30KpeMa sIK iHTi0ITOpH IpoTeas .

[ooBHUMH MeETOAaMH OTPUMAHHS TaKMX CHOJNYK BBa)KalOTh peakuii rerepo-
uKTizanii [3—7], npoTe, 3a3Bu4aii, BOHH € BUCOKOBAPTICHUMHU. A OCKIIBKU 1HIIUX METOMIB
CHHTE3y apHIMipOHIB HeOaraTo, TO BJIACTHBOCTI TaKUX CIIOJIyK BHBYEHO HEJOCTATHBHO.
BopHo4yac ocTaHHIMHM pOKaMu OMYOJIKOBaHO B HayKOBUX JKypHajax 3 MEAWYHOI Ta
OpraHiYHOT XiMii YUMaJI0 PO3POOOK, K CTOCYIOTHCS PI3HUX BHUJIB 0I10JOTIYHOT aKTHBHOCTI
noxigHux mipony [8, 9]. CkopucTaBIIKCh BifioMOr0 MeToaukoro [10], Mu cuHTezyBanu 6-
TPUXJIOPOMETHII-2-TIIPOH 3 B3aEMOJIEI0 XJIOPAHTIAPUAIB KPOTOHOBOI Ta TPUXJIOPOLTOBOT
KUCJIOT. Peakuisi MpoXOoaUTh 32 HASIBHOCTI TPUETHIIAMIHY:

(0] fe) Et;N X
+ >
/\)J\ )J\ CH,CI,
Cl c,c” “a c1,C 0
1 2 3

© MitkoBuy X., Jluteus P., ['opak IO. Ta iH., 2018



X. MitkoBuy, P. JInteuk, 1O. MNopak Ta iH.
312 ISSN 2078-5615. BicHuk JTbiBCbKOro yHiBepcuTeTy. Cepis ximiyHa. 2018. Bunyck 59. 4. 2

Orpumanuii mipod 3 warpisaau 10 80°C y KOHLEHTpOBaHil cynb(aTHii KucaoTi 10
3aKiHYEHHS PEaKIlii, 0TKe, OTPUMANHN IPOIYKT — 2-MiPOH-6-KapOOHOBY KUCIIOTY 4:

N H,SO, X
| = |
c,c” ~o” Yo 0~ Yo
3 4

HOOC

Bepyun mo yBarm, mo nmeski MOXigHI 2-MipOHY BCTYMAIOTh Y peakiiro MeeppeiiHa
[0], Mu mocmiamay B3a€EMO/II0 KUCTIOTH 4 3 apeHAiIa30HIEBUMH COJISIMH S. 3’5COBaHO, IO 3a
HasBHOCTI KaTaNITHYHUX KimpkocTed xmopuay kympymy(ll) BimOyBaeTbes aprutioBaHHS
CHONyKA 4 y TIOJNIOKEHHS 3, BHACHIZOK YOTO OJCpXKAIH CIONyKH 6a—e (tabm. 1) 3
HEBUCOKHMH BHXOJAMHU:

CuCl
/Eil\ ’ : 2 | )
HOOC (6] 6]

4 5 6a-e
R =4-NOy(a), 3,4-Cl,(b), 4-Cl (¢), 4-Ac (d), 4-Br(e).

BynoBy crionyk 6a—e mixrBepmm mauvu SIMP 'H i °C crexrpockorii (ta6u. 2)
Ta PEHTTCHOCTPYKTYpHHM aHanizoM (puc. 1). IIpo cenexTHBHICTh apHIIOBaHHA Yy
MOJIOKEHHST 3 TMIpOHOBOTO s/pa 3acBiAuyloTh, 30kpema, 3HadeHHs KCCB y cmekrpax
SIMP 'H.

Tabnuys 1
XapaKkTepuCTUKH OCPIKaHUX CIIOIYK 6a—e
Table 1
Characteristics of the resulting compounds 6a—e
Ne Buxin, Tromm °C 3HaiaeHo, % dopmyna O6uuciexo, %
% C | H cC | H

6a 14 245 (EtOH-DMF) 5595 3,21 C,H,NOg 55,18 2,70
6b 20 229 (EtOH-DMF) 50,99 1,52 C;,)H(CL,0, 50,56 2,12
6¢ 13 224 (EtOH-DMF) 58,03 235 C,H,ClOo, 57,51 2,82
6d 11 250 (EtOH-DMF) 65,33 3,28 C14H;,0s5 65,12 3,90
6e 14 256 (EtOH-DMF) 48,06 2,89 C,H,BrO, 48,84 239

Puc. 1 MonekynsapHa cTpykTypa cnonyku 6e (kpucranoconssaT 3 JIMDA)
Fig. 1. X-ray crystal structure of 6e (crystal solvate with DMF)
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Tabauys 2
Crnexrpr SIMP 'H ta °C crionyk 6a—e
Table 2
Spectral data for the synthesized compounds 6a—e

Ne XimiuHi 3MIIIEHHS, O, M.4.

6a | "H SIMP (500 MI', DMSO) &: 2,73 1 2,89 (¢ + ¢, 3H + 3H, IM®A), 7,29 (1, J
= 17,0 I'u, 1H, mipon), 7,95 (c, 1H, IM®DA), 7,99 — 8,03 (m, 3H, C¢H, + mipon),
8,31 (1, J=9,0 I'm, 2H, CcHy).
BC SAMP (125 MI'm, DMSO) &: 31,25 (IM®A), 36,25 (IM®A), 111,07,
123,88 (2C), 128,81, 130,14 (2C), 140,95, 142,24, 147,88, 149,96, 159,77,
160,65, 162,78 (IMDA).
6b | 'H SIMP (500 MI', DMSO) &: 7,24 (1, J = 6,7 T, 1H, mipow), 7,70 — 7,75 (m,
2H, C¢H3), 7,95 (1, J = 6,8 T, 1H, mipom), 8,02 (¢, 1H, C¢H3).
BC AMP (125 MI'm, DMSO) &: 110,84, 128,03, 129,00, 130,58, 130,98,
131,55, 132,12, 135,00, 141,30, 159,13, 159,94.
6c | 'H SIMP (500 MI'y, DMSO) 6: 7,25 (a, J= 7,0 I'n, 1H, mipown), 7,51 (x, J = 8,7
I'u, 2H, C¢Hy), 7,73 (o, J = 8,7 I'u, 2H, C¢H,), 7,83 (1, J=7,0 T'ti, 1H, mipow).
BC SIMP (125 MI'y, DMSO) &: 111,39, 128,06 (2C), 129,75, 130,60 (2C),
133,19, 134,37, 140,39, 148,86, 160,07, 160,64.
6d | 'H SIMP (500 MI', DMSO) &: 2,60 (c, 3H, CHs), 7,26 (1, J = 7,0 I', 1H,
mipoH), 7,86 (n, J = 8,6 I'u, 2H, C¢Hy), 7,92 (a, J = 7,0 I'u, 1H, mipown), 8,01 (x,
J=8,6T'w, 2H, CcH,).
BC SIMP (125 MI', DMSO) &: 27,28 (IM®A), 111,14, 123,45, 128,61 (2C),
129,06 (2C), 130,12, 137,23, 138,87, 141,33, 149,59, 159,98, 160,74, 198, 15.
6e | H SIMP (500 MI', DMSO) &: 7,25 (1, J = 7,0 ', 1H, mipon), 7,63 — 7,70 (M,
4H, C¢Hy), 7,85 (m, J = 7,0 Ty, 1H, mipow).
3C SIMP (125 MI'u, DMSO) &: 111,25, 123,06, 129,71, 130,86 (2C), 131,80
(2C), 133,62, 140,37, 149,07, 159,95, 160,74.

OTxe, po3IMPEHO MeXi 3acTocyBaHHsI peakiii MeepBeiiHa: mokazaHo, 110 2-11ipoH-
6-kapOOHOBa KHCJIOTa BCTYIA€ y I[I0 peakilp, xoda U 3-apui-2-mipoH-6-KapOOHOBI
KHCJIOTH YTBOPIOIOTHCS 3 HEBUCOKMMH BHXO/IaMH.

Crektpu SIMP 'H sammcyBamn Ha npummagi Varian Mercury 500 (500 MIm),
pozunaank JIMCO-dg ta ciextpu SIMP °C — na npumazi Varian Mercury 125 (125 MI'n),
pozuuHHuK [IMCO-ds. PeHTreHOCTpYKTYpHHI aHalli3 CIIOJNYK BUKOHAHO Ha TU(paKTOMETpi
Kuma KM4CCD. YucTtoTy mpoayKTiB TOBOIIIH 3a qormomororo TIIX.

6-Tpuxnopomemun-2-nipon 3

Jo oxomomxkenoi cymimi 2,1 v (0,02 MoIb) XJIOpaHTIAPUAY KPOTOHOBOI KUCIOTH i
0,7 (0,038 MoNb) XJIOPAHTIAPUY TPHUXJIOPOUTOBOI KHCIOTH IOMAIOTH 32 JOIOMOTOIO
KparenbHol stilkn po3unH 6 mi (0,043 Momnb) TpHeTHIaMiHy B METHJIEHI XJIOPUCTOMY 32
IHTEHCHBHOTO IlepeMillyBaHHs Ta ©0e3 Jjocrtymy Bosorn. OTpuUMaHy CyCHEH3il0
MPOJOBXKYIOTh IEPEMINIyBaTH 3a OXONOo/KeHHA mpoTsroMm 20 rox. Omicis peakmiiiHy
CYMIIII IPOMHBAIOTH BOJOI0, TO/1I HACHYEHUM PO3YMHOM COJIM, BIATAHSIOTH 3a JOMOMOTOIO0
POTOPHOTO BUMAPIOBa4Ya PO3YMHHHUK, & 3aJIHIIOK MEPEKPUCTATI3Z0BYIOTh 3 JIIETHIIONO eTepy.
Buxin 80 %, remneparypa miasnenns 63—64 °C.



X. MitkoBuy, P. JInteuk, 0. MNopak Ta iH.
314 ISSN 2078-5615. BicHuk JTbBiBCbKOro yHiBepcuteTy. Cepis ximiyHa. 2018. Bunyck 59. Y. 2

2-Ilipon—6-kapbonoea kucnoma 4

OTtpumannii y monepeanii peakmii 6-rpuxiopomermwi-2-mipod 3 5,3 r (0,025 monp)
PO3UMHSIOTE ¥ 20 MIT KOHIIEHTPOBAHOI Cynb(aTHOI KuciaoTH. CyMilll HarpiBarOTh MPOTATOM
4 ron 3a temmeparypu 80 °C. OXOJO[PKEHY CYCIEH3i10 00epe) HO BHIMBAIOTH HA Jij 3a
nepeMinryBanHs. BindinsTpoByroTh, nepekpucTanizoByoTh. Buxin 98 %, temmeparypa
wiaBnenns 232-233 °C.

3-Apun-2-nipon—6-kapoonosa kuciomu 6a-e

Jo 0,01 mons BimnoBigHoro aminy monarotb 5 mi 20 %-0i XJIOPHIHOI KUCIIOTH.
OxonomxkytoTh 10 0-5 °C i npukpanyoTs 3a nepemimyBanus po3uus 0,7 r NaNO, B 4 mn
H,O. Iicnsa 3akiHUeHHS peakilii po34rH apeH/1ia30Hi€BO1 coli PITbTPYIOTh. Y TPUIIUHKOBY
KOJIOY 3 MIMIAJIKO0, KPAIeIbHOI0 JIHKO0 1 JuninbHuKoM Oynpbamrok BBoaman 0,01 Mons
2-mipoH—6-kapoonoroi kucinotu 4, 0,1 r CuCl, - 2H,0, 20 mia anerony. [lo oaepxaHoro
pO3YMHY 3a IHTEHCHBHOTO II€PEMIllyBaHHS IIOCTYIIOBO HPHUKPAMyIOTh PO3YMH COJI
apeHziazoHito. [licns 3akiHUEeHHS BHIUICHHS a30Ty PEaKIiifHy CYMIIl pO3BOISATH BOJIOIO
(40 M), IPOIYKT BiA(IIETPOBYIOTH 1 MEPEKPUCTAIZOBYIOTH 31 cyMitmi cnupT-JM®DA.
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Pyrone derivatives representan important class of naturally occurring lactones, which are
structural subunits in numerous natural products that exhibit a wide range of biological activities,
such as antimicrobial, androgen-like, phytotoxic, antifungal, and pheromonal effects.

A simple, convenient and efficient procedure was proposed for the synthesis of 3-arylpyran-2-
one-6-carboxylic acids from the reaction of appropriate pyran-2-ones and arenediazonium chlorides
under Meerwein reaction conditions. Starting 2-oxo-2H-pyran-6-carboxylic acid were synthesized by
interaction of trichloroacetyl chloride and (2F)-but-2-enoyl chloride with triethylamine in a
dichloromethane as a solvent, with further heating of the product — 6-(trichloromethyl)-2 H-pyran-2-
one to 80°C in the medium of sulfate acid.

It was found that this substrate was arylated selectively into 3-position of pyran-2-one. In this
way we obtained derivatives of such compounds: 3-(4-nitrophenyl)-2-oxo-2H-pyran-6-carboxylic
acid, 3-(3,4-dichlorophenyl)-2-oxo-2H-pyran-6-carboxylic acid, 3-(4-chlorophenyl)-2-oxo-2H-pyran-
6-carboxylic acid, 3-(4-acetylphenyl)-2-oxo0-2H-pyran-6-carboxylic acid and 3-(4-bromophenyl)-2-
ox0-2H-pyran-6-carboxylic acid. This method of obtaining substituted 3-aryl-2-oxo-2H-pyran-6-
carboxylic acids is general utility compared to other methods and it is a good alternative to transition-
metal-catalyzed arylation reactions because it is ligand free and uses inexpensive and commercially
available reagents and catalysts.

The structures of products have been confirmed by 'H, '*C NMR spectra and single crystal X-
ray data analysis for 3-(4-bromophenyl)-2-oxo0-2 H-pyran-6-carboxylic acid.

Meerwein reaction products — the 3-aryl-2-oxo-2H-pyran-6-carboxylic acids are convenient
scaffolds for further organic synthesis.

Keywords: arylation, 2-pyrone-6-carboxylic acid, Meerwein reaction, arenediazonium salts.
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