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MeTuneH)-2-peHnnokcason-5(4H)-oxa
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AHHOTaLMA. AHann3 NepUOANYecKOi NeyaTin nokasan, Yto CBefeHni 0 noBefeHnn rnépua-
HbIX TeTepoLMKANYECKUX CACTEM, COAEPXALLUX HecKoNbko dapMakodOpHbIX pparmMeHTos,
Ha 0CHOBE 0KCa30/1-5(4H)-0H0B 1 XpomeH-4(4H)-0HOB B peakLmu ¢ TMOHUPYIOLMMI peareH-
TaMu B Pa3INuHbIX YCIOBUAX He UMeeTcs. BrepBble n3yueHo B3aumogeiicTeue 4-((4-okco-4H-
XpoMeH-3-un)MeTuneH)-2-gpeHnnokcason-5(4H)-oHa ¢ pearentom JlaseccoHa (LR) (2,4-6uc-[n-
metokcupennn]-1,3-gutnadocderan-2,4- gucynbdua) B ycnoBusX TepMUUYECKON aKTMBALMK
peakLMOHHOI CMeci 1 NpX UCMO/b30BAHMI PEAKTOPa 3aKPLITOro TUNA B CPefe HENONSAPHbLIX
pacTsopuTeneii. Pearent JlaBeccoHa Ucnoab3oBaH B KayecTBe MArkOro TUOHMPYIOLLLErO areHTa.
06cyx/eHa cxema NpoBe/leHHOro B3aMOAeNcTBIS. MepBOHauanbHO NpegnonaraeTcs Ancco-
Lmaums monekynbl peareqta JlaseccoHa (LR) Ha yactuupbl UANZHOTO CTPOEHMS, fanee Npouc-
XOAMT B3aMMOZeIACTBME ¢ KApOOHUABHOI TPyNMoii XpoMeH-4-0HOBOTO GparMeHTa MCXOLHOTO
cybctpara, B pesynbTate 06pasyetcs CIUPOLMKAMYECKUA UHTEPMEAMAT, NpK noceayroLem
PasNoXeHnu KOTOporo 06pasyercst KOHEeUHbINA NPOJYKT. YCTaHOBNEHO, UTO UCNOb30BaHME pe-
aKTopa 3aKpbITOro TMNA NO3BOASET COKPaALLaTh BPeMs NpoTekaHNs npespaLyeHus, Jo61BaThCs
MOBbILUIEHNS BbIXOAA LieNIEBOr0 NPOAYKTA N0 CPABHEHMIO € 06bIYHBIM TUNOM aKTMBALIMK Peak-
LiMOHHOI cMeck. [oKa3aHo, 4To B BbIOPAHHbIX YCIOBUSX NPEBpALLEHNe NpoTeKaeT ¢ CoXpaHe-
Huem okca3on-5(4H)-oHoBoro KosbLa. CoCTas 1 CTPOeHME NONYYEHHOTo COeAMHEHNUS YCTaHOB-
NeHbl Ha OCHOBAHNM KOMNNEKCHbIX JaHHbIX 31eMeHTHOro aHanu3a, K-, AMP-cnektpockonuu.
KnroueBbie cnosa: okcas3on-5(4H)-oHbl, XxpomeH-4(4H)-0HbI, TMONPON3BOAHBIE XPOMEHWUNOK-
€a30/10Ha, PU3MKO-XUMUYECKIe METOAbI, PeaKTop repMeTUYHBIX COCYA0B, TMOPUAHbIE CTPYKTY-
pbl, CeKTpocKonus, peareHT Lawesson’s (LR)
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Thionation of 4-((4-oxo-4H-chromen-3-yl)methylene)-2-phenyloxazol-5(4H)-one using the LAWESSON'S reagent
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Abstract. Analysis of periodicals has showed that there is no information on the behavior of hybrid heterocyclic systems containing sev-
eral pharmacophore fragments based on oxazol-5(4H)-ones and chromen-4(4H)-ones in reactions with thionizing reagents under various
conditions. The interaction of 4-((4-oxo-4H-chromen-3-yl)methylene)-2-phenyloxazol-5(4H)-one with Lawesson’s reagent (LR) (2,4-bis-[p-
methoxyphenyl]) has been studied for the first time - 1,3- dithiaphosphetane-2,4-disulfide) under conditions of thermal activation of the
reaction mixture and the use of a closed reactor in the environment of non-polar solvents. Lawesson’s reagent is used as a mild thioniation
agent. The scheme of the interaction has been discussed. Initially, it is assumed that the Lawesson reagent (LR) molecule dissociates into the
particles of ylide structure, then the interaction with the carbonyl group of the chromen-4-one fragment of the initial substrate takes place,
resulting in the formation of a spirocyclic intermediate, the subsequent decomposition of which produces the final product. It has been
established that the use of a closed reactor makes it possible to reduce the transformation time and achieve an increase in the yield of the
target product compared to the conventional type of activation of the reaction mixture. It has been shown that under the chosen conditions
the transformation proceeds with the preservation of the oxazol-5(4H)-one ring. The composition and structure of the resulting compound
have been established on the basis of complex data from elemental analysis, IR and NMR spectroscopy.
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BeepeHue

OJHUM 13 COBPeMEeHHBIX MO/[X0/I0B K MMOUCKY
OMOOrUYeCKW aKTUBHBIX TTPENapaToB SBJISETCS
co3jaHuvie TUOPUHBIX MOJIEKYJI, BK/IHOUAIOIIUX
HeCKoJIbKO (hapMakoOpHBIX (PparMeHTOB U FPYIIT
€ pa3HOOOpa3HBIMYU KOMOWHAIIUSIMU T€TEPOATOMOB
[1-3]. B KauecTBe MHOroobeIaImux KaHauia-
TOB, Ha OCHOBE KOTOPBIX MOTYT OBITH TOJTYUYeHbI
nofo6HbIe TUOPUIHBIE CTPYKTYPhI, BLICTYIIAIOT
0KCa30/1-5-0Hbl U XPOMEH-4-0HBI.

Iuk/ oKca30/-5-0Ha AB/ISAETCS NepCHeKTUB-
HBIM OMIAMHT-0I0KOM ZIJ151 TI0JTy UeHHsI BEIIeCTB C
IIMPOKUM CIIeKTPOM OHOJIOTMUeCKOTro /1eHCTBUS,
BXO/Is1 B CTPYKTYPY COeJWHEHUM, 00/1aJaromniux
MPOTHUBOOTYX0/I€BOH, aHTUMUKPOOHOH, aHTHU-
OakTepuasbHOM U JPYTUMU BUJIJAMU aKTUBHOCTHU
[4-6]. 4H-xpomeH-4-0HOBbIH (pparMeHT BXOJUT B
CTPYKTYPY TaKMX COe/[UHeHUH, KOTOpble 00/1a/jatoT
TIPOTHUBOBUPYCHOMU, ITUTOTOKCHUECKON, aHTHOAKTe-
pHaIbHOM aKTUBHOCTHIO [7-9].

CoueTaHue B MoJIeKyJ/le CTPYKTYPHBIX (ppar-
MEHTOB 0KCa30/I-5-0OHa U AOTOJHHUTE/NbHOTO
(hapmakodopHOro reTepolMKiia SBASETCS TMep-
CTIEKTUBHBIM BapUAHTOM [JIs1 TIOJTyUYeHUs] HOBBIX
OuronornuecKy aKTUBHBIX COeJUHEHUH.

Xumuns

[TpeBpaujeHre KapOOHUIBHOW TPYIIBI B
THOKapOOHU/IBHYIO TPYIIIy MOXXET 3HAUUTETbHO
U3MEHUTb (PU3NUecKre, XUMUUeCKHe U OMOJIOTH-
yecKue CBOMCTBA OpraHWYecKux coefuHenuit [10].
TrokapOoHUIBHAS IPYTITIa IIUPOKO TIPe/ICTaB/eHa B
GO/BIIIOM KOJTUUECTBE OPraHUUYeCKUX COeIMHEHUH.
TroaHaIOTH TAKTOHOB, C/IOXHBIX 3(DUPOB U KETOHOB
ABJISIIOTCS BAKHBIMY OHO/IOTMUeCKUMU MOJIEKY/IaMU
Y LIMPOKO MCIOJIb3YIOTCSA B MeZULMHE B KaueCTBe
TepareBTUUECKUX CPEeJICTB C MIUPOKUM CIIEKTPOM
6uoornueckoi akTuBHOCTH [11]. Hanuuwe B ogHOM
rubpuIHON MOJIeKyJie TpeX Pa3uYHbIX TeTepoa-
TOMOB — a30Ta, KHUCJIOPO/ia U Cephbl, TTO3BOTUT 3Ha-
YUTE/ILHO YBEeJIUYUTh MTOTEHI[Ua/1 OMO0I0rnYeCcKoro
IerCTBUS TIOAOOHBIX CTPYKTYP.

TakuM 06pa3oMm, Le/IbIo0 JaHHOH PaboThI SBJIs-
eTcs u3yueHue TnoBesieHus 4-((4-okco-4H-xpomeH-
3-un)meTusieH)-2-dhenunokcason-5(4H)-ona B pe-
aKLIMK C CeNIeKTUBHBIM TUOHUPYIOL[UM peareHToM
Lawesson’s (LR).

MaTepuanbl N MeTo/bl
OneMeHTHBIN aHanu3 mpoBoauacs Ha CHNS

aHanm3arope Elementar Vario Micro cube (Elementar
Analysensysteme GmbH, I'epmanust). MK-criekTpbl
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caumanu Ha MK-dypre-ciektpomeTtpe Nicolet
6700 (Thermo Scientifi ¢, CIIIA) B TabneTkax KBr.
Cnextpbl IMP 'H (400 MI'1y) u 13C (100 MT'1y) peru-
CTpUpPOBAJKCh Ha criekTpoMeTpe Varian 400 (Varian
(Agilent), CIIIA) B CDCl,, BHyTpeHHUH CTaHAapT
— TMC. OHOPOAHOCTb COeIMHEHUM IO TBepPK1a-
v metozioM TCX Ha niactuHkax Alugram® Sil G
UV254 (Macherey-Nagel GmbH & Co. KG, I'epma-
HUS), S7H0EHT — 3TU/aleTaT-rekcaH—anetoH (1:3:1);
NposiB/siiv B YO (a71Ha BosHbI 254, 365 HM).

Z-4-((4-Okco-4H-xpomeH-3-un)memu.ieH)-2-
¢eHunokcazon-5(4H)-oH (3) rmosiyyeH 1o U3BeCTHOU
metozpuke [12]. MUK-cnektp (KBr) v, eml: 1793
(0-C=0), 1649 (C=0), 1613 (C=N), 1562 (C=C).
Crnektp AMP 'H, §, m. a.: 9.73 (c, 1H, CH,orion)
8.32 (m, 1H, HaPOM), 8.17 (m, 2H, H, ), 7.76 (c, 1H,
CH,,,), 7.46-7.74 (m, 6H, H ). Criektp SIMP 13C,
6, M. 71.: 174.95 (C=OXPOMOH), 166.01 (O-C=0), 164.07,
161.16, 155.87, 134.44, 133.61, 133.18, 131.31,
129.13, 128.46, 126.64, 126.14, 126.05, 125.35,
123.80, 121.49, 119.30, 118.33.

2-Denun-4-((4-muokco-4H-xpomeH-3-un)me-
museH)okcaszon-5(4H)-oH (5)

Metoz A. B KoHUUeCKYTO K00y obbemom 50 M,
CHab0)XeHHYI0 BO3/[yIIHBIM XOJIO[JUTBHUKOM, I0O-
MemjaroT 10 M1 abCOMFOTU3UPOBAHHOTO TOJTYO/1a
(6en3oma), 0,1 r (0,3 MMoJTB) 4-((4-0KCO-4H-XpOMeH-
3-un)metuseH)-2-penunokcasosn-5(4H)-ona (3),
0,121 (0,3 mmouib) pearenTa JlaBeccona (LR) (4). Pe-
AKIMOHHYIO CMeCh HarpeBaroT ITPU MOCTOSTHHOM T1e-
peMellBaHWY. BhimnaBiiive opaHKeBbie KPUCTAJL/IbI
2-thennsn-4-((4-Tuokco-4H-xpomeH-3-UI)MeTHIIEH)
okca3on-5(4H)-onHa (5) oTGUILTPOBBIBAIOT, Mepe-
KPHCTa/UTM30BBIBAIOT M3 TOMyos1a (beH3071a), cymar.

MeTtog b. Cmech 0,3 mMosib 4-((4-okco-4H-
XpOMeH-3-U)MeTuIeH)-2-peHunokcason-5(4H)-
oHa (3), 0,3 mmonb peareHTa JlaBeccona (LR) (4)
TOMEIIAl0T B BUaMy, [00aBsoT 4 M1 abCOMIOTH-
3MpOBAaHHOrO ToJiyosia (6eH30/1a) U MMOABEPralT
HarpeBaHUIO C TIOMOIIIBI0 PEAKTOpa r'epMeTUUHBIX
cocyzoB nipu temrepatype 90°C. [TonyuyeHHbIe
OpaH’)keBble KpUCTaabl 2-heHun-4-((4-Trokco-
4H-xpomeH-3-un)metuneH)okcason-5(4H)-ona (5)
OTUIBTPOBLIBAIOT, MePEKPUCTA/TM30BbIBAIOT U3
Tosyosa (beH3o0s1a), CyLIar.

o

O)LNH—CHZ-COOH +

1

O O
H
WE@
O
2

Metop A: Bbixof 0.04 1 (40%) (Tosiyoun), BBIXOZ,
0.03 r (30%) (6en301).

Metog b: Bbixog 0.08 r (80%) (Tosyos), BbI-
xop 0.07 r (70%) (6eH301), OpaH)KeBble KPUCTAJIIBI,
T, 225-227°C. UK-cnektp (KBr) v, cml: 1746
(0-C=0), 1634 (C=N), 1612 (C=C), 1071 (C=S).
Crnektp IMP 'H, §, m. a.: 10.45 (¢, 1H, CH,__...),
8.70 (c, 1H, CH,,), 7.96 (z, 2H, HaPOM), 7.33-7.57
(M, 6H, HBPOM), 6.89 (m, 1H, HapOM). Criextp AMP
13C, 8, m. z1.: 191.40 (C=S), 165.70 (O-C=0), 164.10,
161.19, 155.88, 134.24, 133.60, 133.19, 132.54,
129.05, 128.97, 127.32, 126.06, 125.37, 123.81,
121.43, 119.28, 118.30. C,gH;;NO,S. BeruncieHo:
C 68.46%, H 3.33%, N 4.20%, S 9.62%. HaiigeHo:
C 68.52%, H 3.28%, N 4.31%, S 9.70%.

Pe3ynbTathl U UX 06CyXKAEHUE

PaHee Hamu OblIM pa3paboTaHbl U OMHUCAHBI
MeTO/IbI M YCJIOBUS CMHTe3a 5-R-3-apunmetunujes-
3H-¢ypaH-2-THOHOB Ha OCHOBE JIBY XKOMITOHEHTHOM
peaklUy apuaMeTHUJ/INAeHOBbIX MPOU3BOJHBIX
(hypaH-2-0Ha C ceJleKTUBHO TUOHHPYOLLIM peareH-
ToM JlaBeccoHa. Ha 0CHOBe COBOKYITHOCTH JAHHBIX
SIMP CrieKTpPOCKOIHY Ob1JI0 yCTaHOBJIEHO CTPOEHHE
5-R-3-apunmerunupgen-3H-bypaH-2-THOHOB, a
TaK)ke UCKJ/IH0Uasiach peajn3alys ajbTepHaTHBHbBIX
HaripaB/ieHu# peakiuu [13].

C Ljes1b10 pacLlMpeHyst MeTOJ0B KOHCTPYHpOBa-
HUS CIOKHBIX THOPU/THBIX TeTEPOLIUKJIOB, COZIeprKa-
IIMX B CBOEM COCTaBe HECKOIbKO OU/IAMHT-0J/I0KOB
C pa3HOOOpa3HLIMU KOMOWHAI[USMU FeTepOaTOMOB,
KOTOpbIe MOT'YT IPUMEHSATHCS B KaueCTBe IpeJliie-
CTBEHHHUKOB BeTepHHapHBIX ITperaparoB U rpernapa-
TOB MeJMLMHCKOI0 Ha3HaueHusl, HAMU B peakLi1io
TUOHUPOBaHUs BBeJleH U30CTPYKTYPHbIH aHasor
¢dypan-2(3H)-oHa — 4-((4-okco-4H-xpomeH-3-1n)
MeTuJieH)-2-heHnnokcason-5(4H)-oH.

Z-4-((4-Okco-4H-xpomeH-3-Um)MeTUNEH)-2-
(henunokcason-5(4H)-on (3) nmonyueH no kJjac-
CUUeCKOU MeTOoJMKe, B3aUMOJeiCTBUEM TUII-
nypoBoi kucaoTel (1) ¢ 4-okco-4H-xpomeH-3-
Kap0OanbIeTuioM (2) B IPUCY TCTBUH TIPOITUOHOBOTO
aHryupuja u anetara Hatpus (puc. 1) ¢ BBIXOOM
85% [12].

O
R |
NaOAc/(C,HsCO),0 =
_— (6)
Yoo

CeHs

Puc. 1. Cunre3 4-((4-Okco-4H-xpomeH-3-umMeTuIeH)-2-beHunokcazon-5(4H)-oxa 3
Fig. 1. Synthesis of 4-((4-Oxo0-4H-chromen-3-yl)methylene)-2-phenyloxazol-5(4H)-one 3
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Hamu pa3paboraH onTHUMaabHbIA CIOCO0
MONyuyeHUs] THOPUIHOU TeTepOorUKINUYeCKON
CUCTeMBbI 5, OCHOBaHHbIM Ha peakLUW 3KBHUMO-
JISIpHBIX KonuuecTB 4-((4-okco-4H-xpomeH-3-
unMeTuaeH)-2-berunokcason-5(4H)-ona (3) c
pearenTom JlaBeccona (LR) (4) B abconroTu3u-
poBaHHOM Toyosie (beH30J1€) IPU TepMUYeCKOH
aKTHUBAIMU peaKI[MOHHOMN CMeCH U UCII0Ib30Ba-

HUM PeakTopa 3aKphITOTO THUIA C pa3JUUHBIMU
BbIXO/laMU (Tabnuia). Vcrionp30BaHue peareHTa
JlaBeccoHa (LR) B kauecTBe cynbhUAUPYIOLIETr0
areHTa 00OyCJIOBJIEHO ero BBICOKOW pacTBOpPH-
MOCTBIO B OpPraHHUYeCKHX PaCTBOPUTENSAX, UTO
B pe3yJbTaTe M03BOJISIET AOCTHUUb CYIleCTBEeH-
HOTO yBeJMUeHHUs BbIXOJa MPOAYKTa peaklUu

(puc. 2).

YcioBus cuHTe3a 2-(peHnn-4-((4-tnokco-4H-xpomeH-3-ui)MeTnaeH)okca3on-5(4H)-ona
Table. Conditions for the synthesis of 2-phenyl-4-((4-thioxo-4H-chromen-3-yl)methylene)oxazol-5(4H)-one

(0]
R | N s ? |
and + mco@—l’(siﬁOOCm — 4 7
4

CeHs 3

OmnbIT / PactBopuTens / Ycnosus / [Iaenenue, 6ap / Bpems, muH / Beixopn, % /
Entry Solvent Conditions Pressure, bar Time, min Yield, %
1 Tonyon / Toluene PeakTop / Reactor 3 15 80
2 Tonyon / Toluene A 1 60 40
3 Benson / Benzene PeakTop / Reactor 3 45 70
4 Bensosn / Benzene A 1 180 30
(0]

'\

CeHs 5

Puc. 2. Cunre3s 2-benun-4-((4-tuokco-4H-xpomeH-3-un)metunen)okcason-5(4H)-ona 5
Fig. 2. Synthesis of 2-phenyl-4-((4-thioxo-4H-chromen-3-yl)methylene)oxazol-5(4H)-one 5

[1pu npoBeieHNY B3aUMOJEHCTBUS B KJIaCCU-
YeCKUX YCJIOBUSAX IMPHU UCIOTb30BaHUU OeH3o0/1a
B KaueCcTBe pacTBOpUTeJisd, BpeMsl peakliMy Mak-
cumasibHo. Tlocsenytolye MOMBITKA COKPAaTUTh
BpeMs IIpeBpallieHUs U TOBbICUTH BBIXO/, LIeJIeBOr0
NPOAYKTa JOCTUTrAIUCh C IPUMEHeHHeM peakTopa
repMeTHUYHBIX COCYZO0B. Vcronb30BaHue peakTopa
103BOJIMJIO YBEJIMUYUTD BbIXOJ, NIPOJYKTa B 2 pasa,
a Tak)Ke 3HaUMTebHO TOBBICUTH 3()PEKTUBHOCTD
B3aMMOJEeNCTBUS, UYTO Bblpa’kaeTcsl B CyLL[eCTBEH-
HOM YMeHbIlIeHUH BpeMeHHU peakluy Mo CpaBHe-
HUIO C KJIaCCUYECKUMH yC/IOBUSIMU (CM. TabO/IHITY).

Crpoenue 2-pernn-4-((4-tuokco-4H-xpomeH-
3-unmeTusieH)okcasosn-5(4H)-ona (5) yctaHoBIeHO
KOMIIJIEKCHBIMU JaHHBIMU 37IeMEHTHOTO aHa/13a,
NK- u AMP-cnekrpockonuu. B VIK-crekTpe Kito-
YeBBbIMU T10/I0CaMU TOT/IOIIEHUS SBISIOTCS 110J1I0Ca
TOr/IONIeHUs TaKTOHHOro Kapbonuna (1746 cm™) u
ToKap6oHunbHOM GyHkLuK (1071 cm™!). OcHos-
HBIMU curHanamu B AMP 'H cniekTpe ru6pusHoii
CTPYKTYPphI 5, 3apeructprposanHoro 8 CDCl,,
SIBJISIFOTCSI CUHIJIET TIPOTOHA XPOMeH-4-0HOBOTO
tdparmenTa ipu 10.45 M.[l. U CUHT/IET BUHUJIOBOT'O

Xumuns

MPOTOHA 3K301[UKINYeCcKou cBsi3u nipu 8.70 m.11. B
cnabornonbHoOM o6mactu crektpa AMP 3C coepu-
HEeHUs1 5 3apernuCcTpUPOBaHbI CUTHAJIBI TAKTOHHOT O
aToma yryiepoa rnpu 165.70 M./1. ¥ THOKApOOHUITb-
HOT'0 aTOMa yT/Iepofia XpOMeH-4-0HOBOT0 ()parMeH-
Ta nipu 191.40 m. 1.

CxeMmy mporiecca MO>KHO TpeZICTaBUTh CJIe/1y-
I0IMM 00pa30M, IepBOHaYaJIbHO TIPe/TIoIaraeTcs
IUCCOoLMalusl MOJIEKYJIBl «ZAUMepa» peareHTa
JlaBeccona (LR) (4) Ha ABe yacTULbl UJIUJHOIO
crpoenus MeO-CyH,-P*(S)S™ — aucynbduza
(4-meTtokrcudenun)docdrna 6, nanee TpOUCXOUAT
B3aUMO/IEHICTBYE YaCTHUIIBI 6 C KapOOHUTBHOU Py TI-
o XpoMeH-4-oHoBoro (pparmenTa 4-((4-okco-4H-
XpOMeH-3-un)MeTuneH)-2-dpeHunokcason-5(4H)-
oHa (3), B pe3ynbraTe yero obpasyercsi COOTBET-
CTBYIOIIMU CTIUPOLMKINYECKUN MHTepMeauaT
7. Ilpu mocnepyromem pas3siokKeHUH MocyaeHero
obpasyeTcst mpoAyKT 5 (puc. 3).

Hanvuure HeCKOMbKUX PeakLIMOHHBIX LIEHTPOB
B MOJIeKYJIe UICXO/IHOT'O COeZIMHeHUs 3 ZIaeT BO3MOXK-
HOCTb IPe/II0JIOKHUTH 00pa3oBaHHe pa3HOOOpa3HBIX
MPO/IYKTOB peakijuii (puc. 4).
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Fig. 3. Scheme of formation of the target hybrid system 5
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Puc. 4. Bo3Mo)XHble MIPOAYKTHI peakiuu TUOHUPOBaHUs 4-((4-okco-4H-xpomeH-3-ua)MeTHMeH)-2-
tdhennokcason-5(4H)-ona 3
Fig. 4. Possible products of the thionation reaction of 4-((4-oxo-4H-chromen-3-yl)methylene)-2-phenyloxazol-
5(4H)-one 3

He uckitouanachk peanv3alivsi MpOTeKaHUS
peaklMy THUOHMPOBAHUS MO OKCa30J-5-OHOBOMY
dparmenTy 4-((4-okco-4H-xpomeH-3-1I)MeTHJIEH)-
2-¢enunokcasosn-5(4H)-onHa (3) ¢ BO3MOKHOCTBIO
oOpa30oBaHMs XPOMEHM/IOKCa30/ITHOHA 9, TbO0 Mpo-

126

[lyKTa THOHUPOBaHUs 1Mo 060uM GapMakopopHbIM
(parMeHTaM C MI0/TyYeHIeM THOKCOXPOMEHHUIIOKCa-
3onTroHa 10. OfHaKO MONMyuYnTh NPOAYKTHI 9 1 10
He yganock. Hanbosmbmmii 1euuT 3/1eKTPOHHON
MJIOTHOCTHU Ha OKCOTPYIINle XpPOMeH-4-0HOBOTO
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E. M. Ap3amoBa, A. 0. EropoBa. TnoHupoBaHue 4-((4-okco-4H-xpomMeH-3-n)MeTuieH) N @

(dparmenra 4-((4-okco-4H-xpomeH-3-un)MeTusIeH)-
2-¢enunokcason-5(4H)-oHa (3) u ero cTepuyeckuit
006beM, BepOSITHO, He T03BOJISIOT Peaan30BaTh
peakLuIo TI0 0KCa30/-5-0HoBoMY (parmeHTy. Co-
[JIaCHO CIIeKTpa/ibHbIM [JaHHbIM eJUHCTBEHHbIM
TPO/IYKTOM peaKl[iyi TUOHUPOBAHUS COeJJMHEeHUS
3 ABJIIeTCSI THOKCOXPOMEHUJIOKCA30JI0H 5.

3aKnwyeHune

Takum obpa3om, HamMu pa3paboTaH crocob
CUHTe3a TUOpHJHOM reTepoK/INYeCKOi CTPYKTY-
PBbI C HECKOJIbKUMU (papMakKo(OpHEIMU (hparmMeH-
TamMu — 2-peHusn-4-((4-tuokco-4H-xpomeH-3-1n)
MeTuIeH)okca3o/-5(4H)-oHa peakiueit THOHHUPO-
BaHus 4-((4-okco-4H-xpomeH-3-un)meTusieH)-2-
thenunokcason-5(4H)-oHa ceneKTUBHBIM THOHU-
pytomuMm peareHToM JlaBeccoHa (LR). ITokaszaHa
peanu3alnys NpoTeKaHUs peaklUu TOJBKO I10
OJTHOMY HaTIpaBjIeHWIO, a UMEHHO 10 XPOMeH-4-
OHOBOMY (hparMeHTy.

Cnucok nuTepatypbl

1. Parveen M., Ahmad F., Malla A. M., Azaz S., Silva M. R.,
Silva P. S. P. [Et;NH][HSO ]-mediated functionalization
of hippuric acid: An unprecedented approach to
4-arylidene-2-phenyl-5(4H)-oxazolones // RSC Adv.
2015. Vol. 46, iss. 43. P. 52330-52346. https://doi.
org/10.1002/chin.201543140

2. Arzyamova E. M., Tarasov D. O., Yegorova A. Yu.
Synthesis and characterization of hybrid structures
based on furan-2(3h)-ones and chromen-4(4h)-
ones — potential antibacterial activity / Chemistry
Proceedings. 2023. Vol. 14, Ne 1. https://doi.org/10.3390/
ecsoc-27-16062

3. Salema M. S., El-Helwa E. A. E., Derbala H. A. Y.
Development of chromone—pyrazole-based anticancer
agents // Russ. J. Bioorganic Chem. 2020. Vol. 46, Ne 1.
P. 77-84. https://doi.org/10.1134/S1068162020010094

4. Savariz F. C., Foglio M. A., De Carvalho J. E., RuizA. L. T. G.,
Duarte M. C. T., Da Rosa M. F., Meyer E., Sarragiot-
to M. H. Synthesis and evaluation of new [3-carboline-
3-(4-benzylidene)-4H-oxazol-5-one derivatives as
antitumor agents // Molecules. 2012. Vol. 17, Ne 5.
P.6100-6113. https://doi.org/10.3390/molecules17056100

5. Rambabu B., Priyanka B., Rao Dr. N. K. Design, syn-
thesis and biological evaluation of a novel series of
oxazolones promoted by K,PO, as catalyst // World J.
Pharm. Res. 2023. Vol. 12, iss. 6. P. 916-928. https://
doi.org/10.20959/wjpr20236-27858

6. Apostol T-V.,, Chifiriuc M. C., Nitulescu G. M., Olaru O. T,
Barbuceanu S-F., Socea L-I., Pahontu E. M., Karme-
zan C. M., Marutescu L. G. In silico and in vitro as-
sessment of antimicrobial and antibiofilm activity of

Xumuns

some 1,3-oxazole-based compounds and their isosteric
analogues // Appl. Sci. 2022. Vol. 12, Ne 11. https://doi.
org/10.3390/app12115571

7. Peng F., Liu T., Wang Q., Liu F., Cao X., Yang J.,
Liu L., Xie C., Xue W. Antibacterial and antiviral activi-
ties of 1,3,4-oxadiazole thioether 4 H-chromen-4-one
derivatives // J. Agric. Food Chem. 2021. Vol. 69,
Ne 37. P. 11085-11094. https://dx.doi.org/10.1021/acs.
jafc.1c03755

8. Jiang S., Su S., Chen M., Peng F., Zhou Q., Liu T.,
Liu L., Xue W. Antibacterial activities of novel dithio-
carbamate-containing 4H-chromen-4-one derivatives //
J. Agric. Food Chem. 2020. Vol. 68, Ne 20. P. 5641-5647.
https://dx.doi.org/10.1021/acs.jafc.0c01652

9. Kurt-Kizildogan A., Akarsu N., Otur C., Kivrak A.,
Aslan-Ertas N., Arslan S., Mutlu D., Konus, M., Yilmaz C.,
Cetin D., Topal T., Sahin N. A novel 4H-chromen-
4-one derivative from marine Streptomyces ovatispo-
rus S4702T as potential antibacterial and anti-cancer
agent // Anticancer Agents Med. Chem. 2022. Vol. 22,
Ne 2. P. 362-370. https://dx.doi.org/10.2174/18715206
21666210311085748

10. Cava M. P., Levinson M. I. Thionation reactions of
Lawessons reagent // Tetrahedron. 1985. Vol. 41,
Ne 22. P. 5061-5087. https://doi.org/10.1016/S0040-
4020(01)96753-5

11. Abou-Elmagd W. S. I., Hashem A. I. Synthesis and
antitumor activity evaluation of some novel-fused
and spiro heterocycles derived from a 2(3H)-furanone
derivative // J. Heterocyclic Chem. 2016. Vol. 53, Ne 1.
P. 202-208. https://doi.org/10.1002/jhet.2401

12. Fitton A. O., Frost J. R., Suschitzky H., Houghton P. G.
Conversion of 3-formylchomons into pyrrole and thio-
phene derivatives // Synthesis. 1977. Ne 2. P. 133-135.
https://doi.org/10.1055 /s-1977-24298

13. Anuckkoga T. B., Cmynoea E. I'., Babkuna H. B., Ezo-
poea A. FO. Bzanmogeiicteue 5-R-3-apunmerunuen-
3H-dypaH-2-0HOB c peakTHBOM JlaBeccoHa / Mexay-
HapO/HbIH )KYPHAaJI TPUKJIAJHBIX 1 QyHAaMeHTaTbHBIX
ucciegoBanuit. 2016. Ne 8-4. C. 512-515. ID: 26725847.
EDN: WMVWTX

References

1. Parveen M., Ahmad F., Malla A. M., Azaz S,, Silva M. R,
Silva P. S. P. [Et;NH][HSO,]-mediated functionaliza-
tion of hippuric acid: An unprecedented approach to
4-arylidene-2-phenyl-5(4H)-oxazolones. RSC Adv.,
2015, vol. 46, iss. 43, pp. 52330-52346. https://doi.
org/10.1002/chin.201543140

2. ArzyamovaE. M., Tarasov D. O., Yegorova A. Yu. Syn-
thesis and characterization of hybrid structures based on
furan-2(3H)-ones and chromen-4(4H)-ones — potential
antibacterial activity. Chemistry Proceedings., 2023,
vol. 14, no. 1. https://doi.org/10.3390/ecsoc-27-16062

3. Salema M. S., El-Helwa E. A. E., Derbala H. A. Y.
Development of chromone—pyrazole-based anticancer

127



%@\) M3B. Capar. yH-Ta. Hos. cep. Cep.: Xumus. buonorus. Ikonorus. 2024. T. 24, Bbin. 2

agents. Russ. J. Bioorganic Chem., 2020, vol. 46, no. 1,
pp. 77-84. https://doi.org/10.1134/S1068162020010094
Savariz F. C., Foglio M. A., De Carvalho J. E.,
Ruiz A. L. T. G., Duarte M. C. T., Da Rosa M. F.,,
Meyer E., Sarragiotto M. H. Synthesis and evaluation
of new [-carboline-3-(4-benzylidene)-4H-oxazol-5-
one derivatives as antitumor agents. Molecules, 2012,
vol. 17, no. 5, pp. 6100—6113. https://doi.org/10.3390/
molecules17056100

Rambabu B., Priyanka B., Rao Dr. N. K. Design, syn-
thesis and biological evaluation of a novel series of
oxazolones promoted by K,PO, as catalyst. World J.
Pharm. Res., 2023, vol. 12, iss. 6, pp. 916—-928. https://
doi.org/10.20959/wjpr20236-27858

Apostol T-V., Chifiriuc M. C., Nitulescu G. M.,
Olaru O. T., Barbuceanu S-F., Socea L-I., Pahontu E. M.,
Karmezan C. M., Marutescu L. G. In silico and in vitro
assessment of antimicrobial and antibiofilm activity of
some 1,3-oxazole-based compounds and their isosteric
analogues. Appl. Sci., 2022, vol. 12, no. 11. https://doi.
org/10.3390/app12115571

Peng F., Liu T.,, Wang Q., Liu F., Cao X., Yang J.,
Liu L., Xie C., Xue W. Antibacterial and antiviral
activities of 1,3,4-oxadiazole thioether 4-H-chromen-
4-one derivatives. J. Agric. Food Chem., 2021, vol. 69,
no. 37, pp. 11085-11094. https://dx.doi.org/10.1021/
acs.jafc.1c03755

Jiang S., Su S., Chen M., Peng F., Zhou Q., Liu T,
Liu L., Xue W. Antibacterial activities of novel
dithiocarbamate-containing 4H-chromen-4-one de-

10.

11.

12.

13.

rivatives. J. Agric. Food Chem., 2020, vol. 68, no. 20,
pp. 5641-5647. https://dx.doi.org/10.1021/acs.
jafc.0c01652

Kurt-Kizildogan A., Akarsu N., Otur C., Kivrak A.,
Aslan-Ertas N., Arslan S., Mutlu D., Konus, M., Yilmaz C.,
Cetin D., Topal T., Sahin N. A novel 4H-chromen-4-one
derivative from marine Streptomyces ovatisporus
S4702T as potential antibacterial and anti-cancer
agent. Anticancer Agents Med. Chem., 2022, vol. 22,
no. 2, pp. 362-370. https://dx.doi.org/10.2174/187152
0621666210311085748

Cava M. P., Levinson M. I. Thionation reactions
of Lawessons reagent. Tetrahedron, 1985, vol. 41,
no. 22, pp. 5061-5087. https://doi.org/10.1016/S0040-
4020(01)96753-5

Abou-Elmagd W. S. 1., Hashem A. I. Synthesis and
antitumor activity evaluation of some novel-fused
and spiro heterocycles derived from a 2(3H)-fura-
none derivative. J. Heterocyclic Chem., 2016, vol. 53,
no. 1, pp. 202-208. https://doi.org/10.1002/jhet.2401
Fitton A. O., Frost J. R., Suschitzky H., Houghton P. G.
Conversion of 3-formylchomons into pyrrole and thio-
phene derivatives. Synthesis, 1977, no. 2, pp. 133-135.
https://doi.org/10.1055 /s-1977-24298

Aniskova T. V., Stulova E. G., Babkina N. V., Ego-
rova A. Yu. Reaction of 5-R-3-arylmethylidene-3H-
furan-2-ones with Lawesson’s reagent. Interna-
tional Journal of Applied and Basic Research, 2016,
no. 8-4, pp. 512-515 (in Russian). ID: 26725847.
EDN: WMVWTX

TMoctynuna B pegakuuto 09.12.2023; ogobpena rociie petier3upoBanus 16.02.2024; npunsTa K mybsmvikarmu 19.02.2024
The article was submitted 09.12.2023; approved after reviewing 16.02.2024; accepted for publication 19.02.2024

128 Hay4Hbivi oTaen



