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CHUHTE3 2-[(5-APWJI-2-®YPUJI)METUJIEH]-5,6-
JTUOEHLIIMIIA30(2,1-b][1,3] TIA30.1-3-OHIB
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Tpuxomnonenmuoro yurknizayicio 5-apun-2-gpypankapbanvoezioie 3 Xi0poymogoio KUcio-
moio i 4,5-oughenin-1,3-ouciopo-2H-imioazon-2-mionom odepacano 2-[(5-apun-2-gypun)
memunen]-5,6-ougpeninimioaszof2,1-bJ[1,3]miazon-3-onu — nepcnexmueni azonu 0
gapmaronociunux 0ocniodxiceHy.

Kmiouosi cnosa: S-apungyppyponu, peaxyis Meepgetina, mMyibmuKOMIOHEHMHI peaxyil,
imioaszo[2,1-b][1,3]miazonu.

OpHuM i3 HanpsMIB JOCT/DKEHHS B XiMil T€TEpOIMKIIYHUX CHOIYK € pOo3poOKa
METOJIB CHHTE3y KOHICHCOBAHHMX II'SITHYJICHHHX a30T- 1 CIPKOBMICHHMX TETCPOIUKIIB,
SKi PUBEPTAIOTh YBary JIOCHTIJHHAKIB BUCOKOIO PEAKIII{HOIO 3/IaTHICTIO Ta Pi3HOMAHIT-
HICTIO XIMIYHUX MepeTBOpeHb. [loXiZHI a30JiB 3aBISKH IIMPOKOMY CIEKTPY iXHBOT
6iostoriyHOi aKTMBHOCTI 3alpPONOHOBaHI O 3aCTOCYBaHHS Yy Cy4acHIi MeIUIMHI Ta
6ioTexHosorisx. BimoMo, 1o cronyku, siki MICTATh iMiIa30JbHUI (parMeHT, BXOISTh
JI0 CKJIQly HU3KH JIKapChbKHUX IpenapariB (HaQTH3uH, KiIoQesiH, 1uda3oi, METpOHi-
asod, Bitamia B12) [1, 2].

BionoriyHa akTHBHICTH MPUTAMaHHA TAKOXK 0araThOM CIIOJIyKaM S-apuia(ypaHOBOrO
psany [3-9]. 3pydHHM METOJOM OJep KaHHS BHUXIJHHX PEAarcHTIB JJIS TAaKUX CHOIYK €
apwiIioBaHHs (YHKIIOHAI30BaHUX TOXIAHUX (ypaHy apeH/ia30HIEBUMHU COJISIMH B
yMmoBax peakmii Meepseitaa [10—15]. Oqua i3 HaOLTBI B)XKUBAHUX PEAreHTIB y HBOMY
psani — S-apundypdyponu. HasBHICTh peakuiiHO3JaTHOT aybIeTiHOI IPYIU BiIKpHUBAE
IIMPOKI MOXIIMBOCTI IS KOHCTPYIOBAaHHA Ha IXHIH OCHOBiI TiOPHIHHX CTPYKTYp 3
aHcaMOJISIMU TeTEPOLUKITIB 1 PYHKIIHHUMU TPyTaMH.

Mu opepxyBanu BuXimHI S-apundypas-2-kapOampaerinm 1 KynpoKaTamiTHIHAM
apuiIoBaHHAM  Qypdyporny, O € HaWNOMIMpPEHIMMM 1 HaWJZOCTYIHIINM cepen
(hypaHOBHX CITONYK:
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1: R=4-Cl (a), 2-CI1 (6), 4-Br (8), 2-NO»-4-CHjs (1), 2,4-CL; (), 2-NO> (e), 4-SO,NH; (e€).

Jns ogepxanns cnonyk 1 kopuctyBamuch meromukamu [10, 11]. 5-Apundypan-2-
KapOaJyb/IeriM o/iepXKyBasi 3 Buxoaamu 110 60%. Mu gocnijpkyBaiu iX y TPHUKOMIIO-
HEHTHIH peaxIii 3 MeTol oaep)kaHHS iMinas3o[2,1-b][1,3]TiazomiB 3 apundypaHOBHIM
(parmMeHTOM.

MautoctaziifHi CHHTETHYHI MiIXOAH, 10 SIKUX HaJIe)KaTh TAHICMHI Ta IOMiHO-PEaKIIii,
a TaKkoX MYJIbTHKOMITIOHEHTHI peakiiii, Bce IIUpIIe 3aCTOCOBYIOTh Y MPAKTHII OpraHiy-
HOTO CHHTE3y. MyJIBTHKOMITOHEHTHI PeaKIlii JafoTh 3MOTY OJIEP KyBaTH LLTBOBI CHONTYKH
CKJIafHOI Oy/OBHM 3a OJHY CTaJil0, HE 3MIHIOIOUH Y LOMY BHMAJKY YMOB peakuii (one-
pot synthesis) [16], a p03po61<a TaKAX peakiii OCTaHHIM YacOM CTajla Ba)KIIMBOIO
CKIIaZIOBOKO HAYKOBHX NOMIYKIB 1 MPakTHYHOTO 3aCTOCYBaHHS B 00JacTi opramtmoro
CHHTE3Y, OCKUIBKM BOHH €KOHOMJISITH PECYpPCH Ta CIIPUSAIOTH BIPOBAKEHHIO KOHIIEIII]
«3eneHo ximii [17].

Mu pociinumy B3aemonito S-apmidypdypori 1 3 XIopouToBoto KuciaoToo 2 i 4,5-
nmudenin-1,3-mquriapo-2 H-imina3on-2-tionom 3. OctaHHi 1Ba peareHTd Maiu chopMyBaTH
Tia30J11TMHOHOBE KiNblle, aHEIbOBaHE 3 IMia30IbHUM. ExcriepuMeHTH BHSBUIIH, IO IS
peakiisi BifOyBa€eThCs MMijl Yac HArpiBaHHS PEarcHTIB y KpIoKaHid ONTOBIM KHCIIOTI 3a
HasIBHOCTI IIJIABJICHOTO aleTaTy HaTpiro. Y IMX yMOBaxX XJIOPOITOBA KHCIIOTAa UKII3Y-
etbes 3 4,5-nudenin-1,3-nurinpo-2H-iminazon-2-trionom 3. Y THX caMHUX yMOBaX aKTHBHA
METWJIEHOBA Tpyla yYTBOPEHOTO Tia30JIiIMHOHOBOTO IMKIY pearye 3 ampjaerigamu 1,
BHACJIIOK 4Oro yTBOPIOIOTHCS 2-[(5-apun-2-dypun)meruien]-5,6-audeniniminaszol2,1-
b][1,3]tia30m-3-0HU 4a—€:
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4: R=4-Cl (a), 2-Cl (), 4-Br (B), 2-NO,-4-CHj3 (1), 2,4-Cly(n), 2-NO2 (e), 4-SO.NH: (€).
OTxe, 3aIPONOHOBAHO CHHTETUYHMH IIIAX J0 KOHCTPYIOBAHHS TiOPUIHHUX CTPYKTYD,

y sakux iminaszo[2,1-b][1,3]TiazonpHuii pparMeHT noenHaHuit 3 apuipypaHOBUM, IO

POOUTH X MEPCIIEKTUBHUMH 00’ €KTaMH JUIS CKPUHIHTY Ha 0i0J0TiYHY aKTHBHICTb.

EKCHepHMeHTaJIbHa YacTHHA

Cnextpu SIMP 3amucyBanu na mnpuiaai Bruker 500 (500 MI'm), po3umHHHK —
JAMCO-ds, BryTpimmHiit ctangapt — TMC. Pe3ynbrat XpoMaTo-Mac-CIieKTpOMETPHUIHOTO
aHaii3zy cuHTe3oBaHux crnonyk (mpuiaag GC/MS Agilent Technologies 6890N/5975B)
MiATBEPIKYIOTH IXHIO OYAOBY.
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Memoouka ooepicannsa 2-[(5-apun-2-gpypun)memunen]-5,6-ougheninimioasof2,1-
bJ[1,3]miazon-3-onis 4a—e.

Cywmim 2.3 mmonb anpzaeriny 1, 2.3 mmons (0,21 r) MOHOXJIOPOLTOBOI KHCIIOTH 2,
2,3 mmoms (0,58 1) 4,5-mudenin-1H-iminazon-2-tiony 3, 0,5 r mmaBieHoro amnerary
HaTpito Ta 30 MJI KpHXKAHOT OITOBOi KUCIIOTH HATPIBAIH 31 3BOPOTHUM XOJIOTUIEHUKOM
npotsiroM 3—5 rox. Ilicns oxonmomKkeHHs! YTBOPEHUH ocal Bi(iIbTpoOBYBaIN, IPOMHUBAII
BOJIOIO Ta TEPCKPHUCTANII30BYBAIM 3 CyMIllli PO3YMHHUKIB KpUXKaHA OITOBA KUCIIOTA—
TUMETII(POpMaMi.

2-[5-(4-Xnopodgpenin)-2-ghypun]memunen-5,6-ougheninimioasof2,1-bj{1,3Jmiazon-3-
on (4a). Buxin 72%, 1. wr. 230-231°C. Crextp 'H SIMP, 3: 7,24 — 7,32 (m, 3H, Ph),
7,39 (u, J = 3,7 I'u, 1H, dypan), 7,41 (a, J = 3,7 I'u, 1H, dypan), 7,44 — 7,49 (m, 5H,
Ph), 7,50-7,54 (m, 2H, Ph), 7,65 (1, J = 8,7 I'u, 2H, CsHa), 7,87 (¢, 1H, CH), 7,95 (1, J =
8,7 ', 2H, C¢Hy), 3naiineno, %: C 69,70; H 3,34; N 5,51, C3H;7CIN,O,S, O6uucieHo
%: C 69,92; H 3,56; N 5,82.

2-[5-(2-Xnopoghenin)-2-gpypun[memunen-5,6-ougpeninimioasof2,1-bJ[1,3|miazon-3-
on (46). Buxin 70%, 1. 1. 261-262°C. Cnextp 'H SIMP, 8: 7,24-7,32 (M, 3H, Ph), 7,42 —
7,54 (m, 10H), 7,63 — 7,69 (M, 2H, Ph), 7,91 (c, 1H, CH), 8,06 (g, J= 7,9, 1,6 T'u, 1H,
Ce¢Hay), 3naitneno, %: C 69,73; H 3,38; N 5,62, C,sH;7CIN,0,S, O6uncneno %: C 69,92;
H 3,56; N 5,82.
2-[5-(4-Bpomocpenin)-2-ghypun]memunen-5,6-ougpeninimioaszof2,1-bj[1,3Jmiazon-
3-on (46). Buxin 77%, 1. mn. 273-274°C. Cuekrp 'H AMP, &: 7,25 — 7,32 (M, 3H, Ph),
7,38 (n, J = 3,7 I'u, 1H, dypan), 7,42 (n, J = 3,7 I'u, 1H, dypan), 7,43 — 7,48 (m, 5H,
Ph), 7,49 — 7,53 (m, 2H, Ph), 7,78 (n, J = 8,6 I'u, 2H, C¢Ha), 7,86 (c, 1H, CH), 7,87 (a, J
= 8,6 I'm, 2H, Ce¢H4), 3maiineno, %: C 63,90; H 3,05; N 5,12, CyHi7BrN,O,S,
O6uucneno %:C 64,01; H 3,26; N 5,33.
2-[5-(2-Himpo-4-memungpenin)-2-gpypun[memunen-5,6-ougpeninimioasof2,1-bf
[1,3]miazon-3-on (42). Buxin 73%, 1. wr. 251-252°C. Cuextp 'H SIMP, &: 2,47 (c, 3H,
CHa), 7,22 (n, J = 3,7 I'u, 1H, dypan), 7,24 — 7,31 (m, 3H, Ph), 7,38 (o, J= 3,8 T'u, 1H,
¢dypan), 7,42 — 7,47 (m, 5H, Ph), 7,48 — 7,52 (m, 2H, Ph), 7,68 (an, J = 8,0, 0,9 I'u, 1H,
CeH3), 7,83 (¢, 1H, CH), 7,88 (1, J = 8,0 I'u, 1H, C¢H3), 7,90 (un, J= 0,9 T'n, 1H, C¢Hs),
Buatigeno, %: C 68,77; H 3,52; N 8,09, Co9H9N304S, O6uncneno %:C 68,90; H 3,79; N
8,31.
2-[5-(2,4-quxnopogpenin)-2-gpypun|memunen-5,6-ougheninimioasof2,1-bJ[1,3mia-
301-3-0n (40). Buxin 75%, T. wi. 246-247°C. Cuexrp 'H SIMP, &: 7,24 — 7,32 (M, 3H,
Ph), 7,41 — 7,49 (m, 6H, Ph + dypan), 7,49 — 7,54 (M, 3H, Ph + dypan), 7,75 (nn, J =
8,6, 2,2 I'n, 1H, C¢H3), 7,85 (0, J = 2,2 I'n, 1H, C¢H3), 7,91 (¢, 1H, CH), 8,05 (n, J = 8,6
FLI, lH, C6H3), 3HaﬁﬂeHO, %: C 65,02; H 2,90; N 5,23, ngHl(JClzNzOzs, OO0uuciIeHo
%:C 65,25; H 3,13; N 5,44.
2-[5-(2-Himpogenin)-2-gpypun|memunen-5,6-ougpeninimioazof2,1-bj{1,3miazon-
3-on (4e). Buxin 68%, 1. mn. 262-263°C. Cnekrp 'H IMP, &: 7,23 — 7,31 (M, 4H, Ph +
tdypan), 7,41 (a, J = 3,7 I'u, 1H, dypan), 7,42 — 7,48 (M, SH, Ph), 7,48 — 7,53 (M, 2H,
Ph), 7,73 (1, J= 7,4 I'u, 1H, C¢Hy), 7,84 — 7,90 (M, 2H, CsH4 + CH), 8,00 (1, J= 7,5 T'ny,
1H, CeHy), 8,06 (m, J = 7,9 I'm, 1H, C¢Ha), 3naiineno, %: C 68,08; H 2,13; N 8,31,
Ca3H17N304S, O6uncieno %: C 68,42; H 3,49; N 8,55.
4-[5-(3-Okco-5,6-0ugpeninimioasof2,1-b][1,3]miazon-2(3H)-ioen)memun|-2-
gypunjoenzencynvponamio (4¢). Buxin 65%, T. mn. 195-196°C. Cuexrp 'H SIMP, §:
7,23 — 7,31 (m, 3H, Ph), 7,39 (x, J= 3,8 I'n, 1H, dypan), 7,42 — 7,48 (M, 5H, Ph), 7,49 —
7,52 (m, 2H, Ph), 7,53 (n, J= 3,7 I'n, 1H, dypan), 7,87 (¢, 1H, CH), 8,07 (x, J = 8,8 T'y,
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2H, C¢Ha), 8,11 (1, J = 8,8 I', 2H, CgHa), 3maiineno, %: C 63,68; H 3,48; N 7,70,
C23H19N30482, O6uncneno %:C 63,98, H 3,64; N 7,99
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SYNTHESIS OF 2-[(5-ARYL-2-FURYL)METHYLENE]-5,6-DIPHENYLIMIDAZO[2,1-
B][1,3]THIAZOL-3-ONES
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Condensed five-membered nitrogen- and sulfur-containing heterocycles continues to attract the attention
of synthetic chemists with high reactivity and a variety of chemical transformations. Due to a wide range of
biological activity azole derivatives are proposed for use in modern medicine and biotechnology. It is known
that compounds which contains imidazole fragment are part of a number of drugs such as: naphthizine,
dibasole, metronidazole. 5-Arylfuran derivatives also have the broad spectrum of biological activity.
Convenient method for preparation of arylfuran compounds is a catalytic arylation of furan derivatives with
arenediazonium salts under the conditions of Meerwein reaction.

In this work the initial 5-arylfuran-2-carbaldehyde were obtained by furan-2-carbaldehyde arylation in the
presence of CuCl, as a catalyst. These aldehydes can be involved in three-component reaction with derivatives
of azoles which were described above.

Tandem and domino reactions, as well as multicomponent reactions, are increasingly used in the practice
of organic synthesis. Multicomponent reactions make possible to synthesize target compounds with greater
efficiency, atom economy and contribute to the introduction of the concept of "green" chemistry.

We investigated the interaction of 5-aryl-2-furancarbaldehydes with chloroacetic acid and 4,5-diphenyl-
1,3-dihydro-2H-imidazole-2-thione. Experiments have shown that this reaction occurs when the reagents are
heated in glacial acetic acid and in the presence of fused sodium acetate. In these conditions, chloroacetic acid
is cyclized with 4,5-diphenyl-1,3-dihydro-2H-imidazole-2-thione. Under the same conditions, the active
methylene group of the thiazolidinone ring formed reacts with aldehydes. As a result 2-[(5-aryl-2-
furyl)methylene]-5,6-diphenylimidazo[2,1-][1,3]thiazol-3-ones are formed.

Thus, a synthetic way is proposed for the construction of hybrid structures in which the imidazo [2,1-
b][1,3]thiazole fragment is coupled with arylfuran, which makes them perspective objects for screening for
biological activity.

Keywords: 5-aryl-2-furancarbaldehydes, Meerwein reactions, multicomponent reactions, imidazo[2,1-
b][1,3]thiazoles.
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