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MPOJYKTU KOHAEHCAIIII 5-APHJI®YP®YPOJIIB I POJAHIHY
Y PEAKIIAX 3 MOHO3AMIIIEHUMMA ITIITEPAZUHAMMU
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TIpoBeneHo KoHACHC A0 5-apundypdypoie 3 pogaHiHOM Yy cepenoBHII 0€3BOTHOT OIITOBOT
KUCJIOTH 3a HasBHOCTI IUIaBJIeHOTro Harpid anerary. Onepsxkani 5-(5-apuindypdypustinen)posaninu
JOCHIHKEHO Y peakmii 3 MOHO3aMIIIEHHMH TiNepa3uHaMu. 3’ICOBaHO, IO BHACTIIOK wi€l B3aeMOmii
YTBOPIOIOThCS 2-(4-R-ninepasun-1-in)-5-(5-apuindypdyputinen)-riazon-4-oxu.

Knrouosi cnosa: 5-apundypdyponu, ponanin, MoHo3aminieHi minepasunu, 5-(5-apundypoy-
PHITIICH ) pOSaHiHYL.
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1. Beryn

[Moxigni 4-Tia30JIiAMHOHIB — JTOCUTH YUCICHHUH CHOTOIHI KJac TeTePOLMKIIUYHHX
cnoiyk. PesynbraTaM TXHIX TOCITIIKEHD IMPUCBSIYCHO Oarato myOJiKallii, 30KpeMa YuMaio
ormsaniB [1-3]. Lli conyku MaroTh Pi3HI HAIIPSIMH 3aCTOCYBaHHS. baraTo 3 HUX BUSABJISIOTH
610JI0TYHY aKTUBHICTh LIMPOKOTO CIIEKTpa Jil.

Oco0imBHii iHTEpEeC BUKIUKAIOTH TMOXIiTHI 2-aMiHO-5-anmKiigeH(apuiiaeH)-Tia30m-4-
ony [4]. HocmimkeHHIO 0i0JIOTIYHOT aKTHBHOCTI CIIOJNIYK IBOTO THUITY TMPHUCBSIYEHO TOHAJ
150 nybmikariii, y Tim uncii nonan 80 natentis [5-10].

2. Pe3yabTaTu 0CaiIKeHb Ta iX 00roBopeHHst

Panirie My MOBIZOMJISTH TIPO CHHTE3 3aMILIEHUX 2-aMiHO-5-aprutiieH-4-Tia301iIMHOHIB
B3aEMOJIIEI0 S-apHIliICHPOJIaHIHIB 3 JIEIKUMU BTOPUHHMMH T'€TEPOLMKIIYHUMH aMiHamu [11,
12]. ¥V wiit peakuii nmpakTUuHO He HOCIHipKeHO S-apundypdyponu, siki MICTATh (QypaHOBHiA
UK — (hapMakoop, [0 BXOIUTH 10 CKIIAy O0aratboX JIKAPChKUX MpernapaTis.

VYpaxoByrouu ckazaHe, MH IIPOBEJIM KOHJICHCALiI0 poAaHiny 3 5-apuidypdyponamu
Y CEepEeIOBHII KPHUKAHOT OIITOBOT KHCJIOTH 33 HAsIBHOCTI KaTaji3aTopa — IUIaBJICHOTO HATPIN
areTaTy. 3’sCyBaid, LIO 3a JAHUX YMOB 3 BUCOKHMH BHXOJaMHU YTBOPIOIOTECS 2-TIOKCO-5-
(5-apun-dypan-2-inmeTnieH)-TiazoniauH-4-onn 1a—B:
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R =H (a), 4-Me (6), 2,5-Cl, (8)
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Konpencamis BinOyBaeThCs 3a KHIT ITIHHS peakiiitHoi cymimi BrpogoBx 30 XB, a y
BUTIAJIKY CHONYKH 1B — MPaKTHYHO 3a 5 XB, IO CBIAYUTH NPO BHCOKY PEAKIIIHY 3AATHICTH
5-apmwndypdypomiB. [lami mnpo BHXOAW, TeMIepaTypH IUIABICHHSI 1 pe3ylbTaTH
CJIEMEHTHOTO aHalli3y CIOJNyK 1a—B HaBeACHO B TaoOM. 1.

Tabnuys 1
Buxou, TeMIiepaTypu IUIABJICHHS Ta Pe3yJIbTaTH €JIEMEHTHOrO aHali3y 2-Tiokco-5-(5-apui-dypas-
2-inMeTHIiIeH)-Tia3omiauH-4-0HiB 1
Table 1
Yields, melting points and elemental analysis data of 2-thioxo-5-(5-aryl-furan-2-ylmethylene)-
thiazolidin-4-ones 1

i 0 NH
W )=s
R (0] S
Cro- Buxina, % Trn, °C* 3HaiiieHo, Popmyna O0umncieHo,
JTyKa %S %S
la 85 256 22,45 C14H9NO:2S> 22,32
16 84 265 21,13 C15H11NO2S2 21,28
1B 81 251 18,14 C14H7CI2NO:S? 18,00

*Jliteparypui nani [13]: 1. mur. 255-256 °C (1a), 268-269 °C (16).

OcranHiM 4YacoM Ha0yB UIIMPOKOrO 3aCTOCYBaHHS MiIXiZl JO TPOBEICHHS
MYJIbTUKOMIIOHCHTHHX PpEaKLii, BHKOPHUCTOBYIOYHM OJHOPEAKTOpPHI cuHTe3u (one-pot
synthesis) [7, 8]. IlpuuoMy BHKOPHCTOBYIOTh METOJHMKHA 0€3 3aCTOCYBaHHS PO3YMHHHKA
MIKpPOXBIUTFOBE BHIIpOMiHIOBaHHA. L{eit MeTox He 3aBkau Hae 1oOpi pe3ynbTaTH, OCKUTEKH
NPOIYKTH pEakiiii MoTpeOyioTh OYMINEHHS, HE3BA)KAIOUM HA BHCOKI BUXOIH 1 MPOCTOTY
NpoBeleHHs ekcrepuMeHTy. OcoOnMBO 1€ CTOCYEThCS THX BHITQJKIB, KOJM BHXIZHI
CIOJIyKH 1 TPOAYKTH pEakliii MalThb BHCOKI TeMIepaTypH IUIaBIeHHS. ToMy MH
3YNMHWINCA Ha TPAAMUIHHOMY MiIXOMl J0 NMPOBENCHHS i€l TPUKOMIIOHEHTHOI peakii
(BUKOpHUCTaHHS PO3UMHHUKA 1 BUIIICHHS IPOJYKTY Ha KOXHIN cTaii).

Otpumani 5-(5-apundypbypuniges)ponaniau 1 Mu JOCTI U y peakiii 3 AeSIKUMH
MOHO3aMillleHUMH TinepasuHamu. [linepasuHoBuii 1uka € dapmakodopom i BXOJUTH 10
CKiaay GaraThox mpenapatis pizHoi aii [14]. B3aeMo1iro KOMIIOHEHTIB POBOIMIIN 32 YMOB
KHIT SITIHHS peakIiifHOT CyMIIIi B cepeOBHII eTaHoTy abo i30mponanoiy (y pasi IIoraHoro
PO3YMHEHHS KOMITOHEHTIB JI0/IaBAIH HEBENUKY KibKicTh JIM®DA). BuninaeHHs CipKOBOTHIO
3aBepIIyBaJoCs 3a 5—7 ToJ], yHACIiIOK YOTO OJIepKyBaJIH CIIONYKH 2—4:

2:R'=H, R? =Ph (a), 2-MeCH, (6), 3-MeCH, (8), 4-MeCH, (1), 3-CICH, (n);
3: R!'=4-Me, R? = Ac (a), Bn (6), Ph (B), 3-MeC H, (1), 4-MeCH, (n), 4-CICH, (e);
4: R! =2,5-Cl,, R? = Ph (a), 2-MeC(H, (6), 3-MeCH, (8), 4-MeCH, ().
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3a yMOB CHHTE3y CHONYK 2—4 OIHOPEAKTOPHUM METOAOM pPEaKiis MOXKe BimOyBa-
THCS 32 IBOMa IUIIXaMH:

VY npoMy pasi KaramizaTopoMm peakuii koHaeHcauii S-apundypdypory 3 pogaHiHOM
abo crmoaykamu (I) € amin (axkuil Takox € peareHroM). OJHAK peakiliiiHa 37aTHICTH
pomaniny i cnomyk (I) € pi3HOIO, IO MOXE€ BHUKIUKATH II€BHI YCKJIaIHEHHS IIiJ dYac
B3a€MOJII1 1 IPU3BOINUTH 10 YTBOPCHHS CyMIIIIEH.

Jani po BHXOIM, TEMIIEpaTypH IUIABICHHS Ta PE3yJIbTAaTH €JIEMEHTHOTO aHalli3y
CHOJYK 2—4 HaBeneHO B Ta0I. 2—4.

Tabnuys 2
Buxou, TeMIiepaTypu IUIaBJIeHHS Ta Pe3yabTaTH eJIEMEHTHOTO aHani3y 2-(4-apui-minepasun-1-im)-
5-(5-¢enin-pypan-2-inMernieH)-riazon-4-oHiB 2
Table 2
Yields, melting points and elemental analysis data of 2-(4-aryl-piperazin-1-yl)-5-(5-phenyl-furan-2-
ylmethylene)-thiazol-4-ones 2

O
/) N
W%NQN\R

2

Crno- Buxin, % Tun, °C 3HaiizieHo, dopmyna O6uucieHo,
TyKa %S %S

2a 90 197 7,61 C24H21N302S 7,72

26 70 204 7,58 C25H23N302S 7,46

2B 61 196 7,39 C25H23N302S 7,46

2r 61 227 7,35 C25H23N302S 7,46

20 63 217 7,22 C24H20CIN302S 7,13

3. Marepiajiu Ta METOIUKA eKCIIEPHMEHTY

IHauBiqyanbHICTh yciX pedyoBuH BusHadanum merogoM THIX wHa miacrunax Silufol
UV 254, BUKOPUCTOBYIOYH CYMIIIli €IFOCHTIB TeKCAaH—alleTOH B 00’€MHHX CITiBBIIHOIIICHHSX
xoMmroHeHTiB 4:1 i 5:1. Jlani crexrpis IMP H migrsepmkyioTs 6yI0By CHHTE30BaHHX CIIONYK.

Konpencanisi 5-apuadypdypoais 3 ponaninom. 3mimysamu 0,02 mons Binnosia-
Horo S-apungypdypony, 2,66 r (0,02 Monp) ponaniny, 4 T 0e3BOJHOTO HATPIH arerary i
20 M kpwxaHoi ouroBoi kucioTh. PeakuiiiHy cymim kum’stwim BopoZoBX 30 XB
[y Bumanky 5-(2,5-nuxnopodenin)pypdypony — 5 XB], OXOJOMKYBAIH, MPOCTEKYBAIH
yTBOpeHHs ocaxy. [licns BUIMBaHHS peakiiiHoi cyminn y xonomuy Boay (100 mi) ocan
Bi(iNbTPOBYBAIH, TPUUi MPOMHUBAIK BOZOK0 1 BUCynryBaimH. Cromyku 1a—B BHKOPHCTO-
BYBaJIM JIJIS HOAAJIBIIMX MIEPETBOPEHb 0€3 J01aTKOBOTO OYHIIICHHS.
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Tabnuysn 3
Buxou, TeMIepaTypu IUIABJICHHS Ta Pe3yJIbTaTH €JIEMEHTHOrO aHaiisy 2-(4-R-ninepasus-1-im)-5-
(5-n-ronin-dypan-2-inmernieH)-Tiazon-4-oxis 3
Table 3
Yields, melting points and elemental analysis data of 2-(4-R-piperazin-1-yl)-5-(5-p-tolyl-furan-2-
ylmethylene)-thiazol-4-ones 3
(6]

i N
W»\N/\\

\\/N\RZ

Crno- Buxin, % Taa, °C 3HaliaeHo, Dopmyna O6umncneHo,
yKa % S % S
3a 58 257 8,24 C21H21N303S 8,11
30 62 175 7,35 C26H25N302S 7,23
3B 74 175 7,56 C25H23N302S 7,46
3r 51 198 7,30 C26H25N302S 7,23
3 50 205 7,17 C26H25N302S 7,23
3e 46 195 7,02 C25H22CIN302S 6,91
Tabauys 4

Buxou, TeMIiepaTypu IUIABJICHHS Ta Pe3yJIbTaTH IEMEHTHOTO aHami3y 2-(4-apui-minepasun-1-in)-
5-[5-(2,5-nuxsopodenin)-dypan-2-in-metuien|-riazon-4-ouis 4
Table 4
Yields, melting points and elemental analysis data of 2-(4-aryl-piperazin-1-yl)-5-[5-(2,5-
dichlorophenyl)-furan-2-yl-methylene]-thiazol-4-ones 4
Cl o)

A
S)\N/\\
cl L N-g?

Crno- Buxin, % Tun, °C 3HaiizieHo, dopmyna O6uucieHo,
JyKa % S %S

4a 58 257 6,74 C24H19CI2N302S 6,62

40 65 245 6,55 C25H21CI2N302S 6,43

4B 58 193 6,37 C25H21CI2N302S 6,43

Ar 76 263 6,57 C25H21CI2N302S 6,43

B3aemopist cnosiyk 1a—B 3 MoHO3aMilleHHMH minepasuHamu. 3mimryBanu 15 mi
eTaHoiy abo i3ompomnanony, 5 mMmoins BigmosigHoro 5-(5-apundypdypuiines)ponaniny i
6 MMOJIb MOHO3aMIIIIEHOTO Tinepa3uHy. SIKIo peakiliiHa CyMinn 3a HarpiBaHHS He Oyja
roMoreHHow, poxasanu IM®A 10 MOBHOTO PO3YMHEHHS KOMIIOHEHTIB cyMmimi. Cymimn
KUISITUJIM BIOPOJOBXK 5—7 TOJ /10 NMPUIMHEHHS BUJUIEHHS CIPKOBOJHIO, OXOJIO/KYBAIIH,
YTBOpPEHHUH 0caj Bi(iNbTPOBYBaIM Ta MEPEKPUCTATI30BYBAIN 3 €TAHONIY, AOAAI0YH Y pasi
HeoOxigHOCTI IMDA.
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CONDENSATION PRODUCTS OF 5-ARLYFURFURALS AND RHODANINE
IN THE REACTIONS WITH MONOSUBSTITUTED PIPERAZINES

V. Karpyak*, O. Lesyuk

Ilvan Franko National University of Lviv,
Kyryla i Mefodiya Str., 6, UA-79005 Lviv, Ukraine
e-mail: karpyakOl@gmail.com

Previously, we reported the synthesis of substituted 2-amino-5-arylidene-4-thiazolidinones by
the interaction of 5-arylidenerodanines with some secondary heterocyclic amines. In this reaction, 5-
arylfurfurals containing the furan cycle, a pharmacophore that is included in many drugs, have been
virtually absent.

The condensation of 5-arylfurfurals with rhodanine in anhydrous acetic acid in the presence of
a catalyst fused sodium acetate was carried out. It was found that under these conditions, high yields
produced 5-(5-arylfurfurylidene)rhodanines. Condensation occurs at the boiling of the reaction
mixture for 30 min.

Recently, widespread approach to the implementation of multicomponent reactions, using the
one-pot synthetic route. At the same time often use techniques without solvent, microwave radiation.
This method does not always produce good results, since the reaction products require purification,
despite the high yields and ease of experimentation. This is especially the case where the starting
compounds and reaction products have high melting points. Therefore, we used the traditional
approach to carrying out this three-component reaction (using a solvent and isolating the product at
each stage).

The obtained 5-(5-arylfurfurylidene)rhodanines were investigated in reaction with some
monosubstituted piperazines. The piperazine cycle is a pharmacophore and is a constituent of many
different drugs. The components were reacted under boiling the reaction mixture in ethanol or
isopropanol (a small amount of DMF was added in case of poor dissolution of the components).
Hydrogen sulphide evolution was complete in 5-7 h, resulting in 2-(4-R-piperazin-1-yl)-5-(5-
arylfurfurylidene)-thiazol-4-ones.

Keywords: 5-arylfurfurals, rhodanine, monosubstituted piperazines, 5-(5-arylfurfurylidene)
rhodanines, 2-(4-R-piperazin-1-yl)-5-(5-arylfurfurylidene)-thiazol-4-ones.
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