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Ilpays npucesuena cummesy 2-memun-5-xaopo-2,3-ouciopoimioaszof2,1-b][1,3]miazon-6-
Kapbanvoezioy ma OoyiHyi 1020 aKMUOKCUOAHmMHO20 nomeHyiany. [is  peanizayii
chopmynbo8anozo 3a80anua AK cyocmpam 0y8 8UKOPUCMAHUL CUHMEMUYHO OOCHYNHULL
2-memun-2,3-0uziopoimioaso[2,1-b][1,3|miason-5(6H)-on, saxuii esoounu y peaxyiio
Binvemaepa-Xaaxa nio uac maepieanns 3 xomnaexcom JMDA/POCI;. Cxrad ma 6ydosa
00epHCanoeo X10panb0e2ioy 00HOZHAYHO NIOMBEPOHNCEHT KOMINEKCHUM I3UKO-XiMiuHUM
AHANI30M, 30KpemMa OaHUMU elleMeHMHO20 ananisy, xpomamomac-, 14- ma AMP-cnexmpis.
OyYiHKy 11020 GHMUOKCUOAHMHOT AKMUBHOCMI BUKOHYBANU 3a OONOMO20K0 Memoody IH2iby-
6anus paduxanie 2,2-ougenin-1-nixpunciopazuny (DPPH). ExcnepumenmanbHo niomeepo-
JHCEHO, WO NOKASHUK [H2IOY8AHHA PAOUKANIE CUHME308AHOI0 CHOJIVKOIO 34 KOHYeHmpayii
5 MM cmanosums 54,1 %.

Kmiouosi cnosa: 2-memun-2,3-ouciopoimioasof2,1-b][1,3]miaszon-5(6H)-on, peaxyis Bino-
cmaepa-Xaaka,  2-memun-5-xnopo-2,3-ouciopoimioasof2,1-b][1,3]miazon-6-kapbanvoezio,
ananiz DPPH, anmuokcuoanmua akmueHicme.

OpHUM 13 BaXIMBHX HANpsIMIB CydacHOI MEIUIMHHM € aHTHOKCHJAHTHA Teparis
3aXBOPIOBaHb, IKi TIOB’3aHi 3 OKUCHUM cTpecoM [1]. BinbHI paaukanu 31aTHI OKHCHIO-
BaTH OyIb-AKi CIIONYKH 1 CHPUYMHATH MOUIKOKEHHS EHIOTeHHUX Ta EK30T€HHHX
pPEUOBMH, y TIiM YHCII BCIX THIIB OiOMOJIEKYJ, MOPYIIYIOTh HOPMalibHI KIITHHHI
CUTHAJIbHI MEXaHi3MH, PyHHYIOTh 3arnac KIITHHHOI €Heprii, BUCHAXYIOTb BiJHOBIIIO-
BaJIbHI CKBIBAJICHTH Ta MPUBOISITH 10 3arubeii KIThH, iHayKyo4H amonto3 [2—5]. Came
TOMY CHOXXMBAHHS NPUPOJTHHX 1 CHHTETHYHNX AHTHOKCH/IAHTIB 3HMKY€E PU3UK PO3BHUTKY
paKy, HEBPOJIOTIYHHX Ta CEpIEBO-CYIHMHHUX 3aXBOPIOBaHb. 30KpeMa, CHHTETHYHI
AHTHOKCHUJIAHTH 3aBJSIKU Kpalllii cTaOiIBbHOCTI Ta MCHIII BapTOCTI 3HAWIIUIN IIHPOKE
MpaKTUYHE 3acToCyBaHHA [6, 7]. 3 orisigy Ha me MOMIYK i KOHCTPYIOBaHHS HOBHX
CHUHTETHYHUX CHOJIYK, 1[0 XapaKTePH3YIOThCS aHTHOKCHIAHTHOIO €0, € aKTyaJbHUM
3aBIaHHAM.
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Cepen N,S-BMICHUX T'€TEpOLIUKIIIB, 1110 BXOAATH JI0 CKJIay BOXJIUBUX (hapManeBTHY-
HUX TIperapariB, OCOOJMBOIO YBarow JOCIHIIHHWKIB KOPHUCTYIOThCA iMimazo[2,1-
b][1,3]riazomu. Cepen LBOTO TUILY CHONYK OYB BIIKPHUTHI aHTUTEJIbLMIHTHUN Ta IMyHO-
MoyJol0uYni mpemnapart «Jlesimazom» [8], ankcnomiTianmii arenTr WAY-181187 (SAX-
187) [9], moaymnsarop cuptyiny [10] ta momymstopu Oinka CXCR4, ski crerudivHo
HaIliJieHi Ha MiHOpHY kumreHio [11]. B psay ¢yHKUioHanmi30BaHMX MOXIIHUX iMimazo-
[2,1-b]Tia30my 3HAWICHO CIOMYKH 3 aHTHMIiKpoOHO [12], HeliponmpotekropHoo [13],
npoTupakoBoio [14-17] akTuBHOCTSAMH, a TakoXk iHTiIOiTOpH 15-minokcurenasu [18] Ta
iH70MaMiH-2,3-1i0KcureHasu [19].

BapTto Takox 3a3HaunMTH, IO A HU3KH (QyHKIIOHANi30BaHUX 1,3-Tia30miB Ta ixHIX
KOHJICHCOBaHMX IMOXIJHUX, 30KpeMa Tiazono[3,2-b][1,2,4]Tpra3oiB, BUABICHI BUpaKEeHI
aHTHOKCHAaHTHI BrmactuBocTi [20, 21]. 3Bakarouum HA 3a3HAYCHE BHINE, MPEAMETOM
HAIIOTO JIOCHI/DKEHHSI CTaB CHHTE3 Ta OI[IHKA AHTHOKCHIAHTHOI aKTHBHOCTI HOBOTO
MpeCTaBHUKA (YHKIIOHATI30BaHUX iMifa30(2,1-b]riazomis.

HasiBHICTH y CTPYKTYpl CHHTETHYHO JOCTYIHOTO 2-MeTHII-2,3-IUripoiminazo
[2,1-b][1,3]Tia301-5(6H)-ony 1 akTHBOBaHOi METHWJIEHOBOI Ipymu poOUTH ii BETBMHU
NpUBa0IMBOIO YIS MOJAJBIIOI CTPYKTYpHOT Moaudikauii hapMakoGOPMHUMH yrpyILy-
BaHHSMH Ta KOHCTPYIOBAaHHs O10JIOTiYHO aKTHBHHX CIOJIyK. 3Haii/ieHO, IO croiyka 1
BCTynae B peakuito Binbcmaepa-Xaaka mif dYac HarpiBaHHsS 3 KOMIIIEKCOM
JIM®A/POCI; 3 yrBOpeHHsIM 6-(hopMin-S-xmoponoxigHoi 2 3 Buxoxom 25% (cxema 1).
Husbka cenekTHUBHICTH mepediry 3HaiiieHol peaxiiii, HaiBiporiHilie, MoB’s3aHa 3 MOXK-
JIMBICTIO TOOIYHMX MPOIECIB 32 y4acTi METHJICHOBOI i METHHOBOI I'PYII Tia30JIiJHHOBOTO

MUAKITY.
0] o= Cl
/ < DMF/POCI3 M
o om ar = NN
\( 70°C, 3 h \(
S
Me

Cxema 1. Cuntes 2-meTmin-5-x0po-2,3-auriapoiminazo[2,1-b][ 1,3]riazon-6-kapbanpaeriny 2.
Scheme 1. Synthesis of 5-chloro-2-methyl-2,3-dihydroimidazo[2,1-b][1,3]thiazole-6-carbaldehyde 2.

Ckman 1 OynoBa CHHTE30BAHOTO XJIOPOAIBJCTIAY MiATBEPDKEHI pe3ysbTaTaMu
EJIEMEHTHOT0 aHayli3y, xpomaromac-, [Y- ta SIMP-cnekrpiB. 3okpema, B [U-criekTpi Mmic-
THThCS iIHTEHCHBHA CMYTa TIOTJIMHAHHS BAJIEHTHUX KoyMBanb rpyru C=0 npu 1684 cm™!.
Crextp SIMP 'H xapakrtepusyeTbess cuHriaeToM (opMinbHoi rpynu mpu 9,72 m.u., a
CHTHAJI BiNOBiHOTO atoma kapbory B criektpi IMP *C mpomucyersest npu 182,2 m.u.
®dakr apomarusaiii iMiJa30JbHOTO LHUKIY MiATBEPIKYETHCS 3MILICHHSIM CHUTHAIIB
aromis C’ ta C® B 061acts 139,4 M.4. Ta 123,2 M.4., BiMOBIAHO.

JInst OIIHKKA aHTHOKCHUIAHTHOI aKTHMBHOCTI CHHTE30BAHOTO 2-METHJI-5-XJ10p0-2,3-
qurigpoiminaszo[2,1-b][1,3]Tiazon-6- Kapﬁaﬂbneriny 2 6yn0 BHKOPHCTAHO 3py4YHHUH
eKCIIPec-MeTo 1Hr16yBaHH;1 pam/IKamB 2,2-mudenin- 1 -mkpmiriapasmry (DPPH) [22].
Ha mowarkoBoMy ertami JOCHIIKEHb EKCIIEPUMEHTAIBHO MPOJICMOHCTPOBAHO, IO 6-
(hopmin-5-xnoponoxigna 2 inridye 54,1% yrBopenux paguxanis DPPH (puc. 1).
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Puc. 1. IaridyBanus paaukanis DPPH 2-metun-5-xiop-2,3-aurigpoiminaso[2,1-5][1,3]-
Tia30-6-kapbaabaeriqoM 2 3a KoHueHTpauii 5 MM.

Fig. 1. The inhibition of DPPH radicals by the 5-chloro-2-methyl-2,3-dihydroimidazo[2,1-
b][1,3]-thiazole-6-carbaldehyde 2 at 5 mM concentration.

Hacrymamii eran gocmimkeras — BuzHadeHHs [Cso st 6-popmin-5-xmoponoxigaoi 2.
3nauenns [Cso BinmoBinae KoHIEHTpalii 3pa3ka, SKMH Mae 3[1aTHICTh morauHata 50%
BUTBHUX PauKaliB, MPUCYTHIX y peakmidHii cymimri. s mocmimkeHb BHKOPHUCTOBYBAIH
cepiifHi po3BeAEHHs BHXIIHHX PO3YMHIB METAHOIY B IT'SITM KOHUeHTpauisx (5,0, 2,25,
1,25, 0,625, 0,3125 MM, BuMiproBarHs depe3 60 XB). AHAJOTIYHUI EKCIIEPAMEHT TaKOXK
npoBoAWNM Uit Bu3HaueHHs 3HaueHHs [Csp ackopOiHOBOi kuciotu. Pesyinpratn
CKPHHIHTY 3aCBiIYyIOTH, IO JOCTIIKYBaHUH 2-MeTHII-5-Xi0p-2,3-aurigpoiminazo[2,1-
b][1,3]ria30:1-6-kapOasnbaerix 2 JEeMOHCTPYE BUCOKMH piBeHb IHrIOyBaHHS pajWKaliB
DPPH, a mani ICso cranoBmsate 1,669 MM, Toni sk mmst ackopOirHoBoi xucmotu ICso =
0,097 MM (puc. 2).

EKCHepﬂMeHTaJ’[BHa XiMiuHa yacTHHA

IY cnexTpu 3apeectpoBani Ha npriani Bruker Vertex 70 B Tabnerkax KBr. Criektpu
SAMP 'H i C 3anucani na cniekrpomerpi Varian VXR-400 (400 i 126 MT'u, BijinosiaHo)
B immynscHOMYy @yp’e-pexxumi B CDCls, BHyTpimHii crarmapt TMC. Mac-ciektpu
3anucani Ha npwiaai Agilent LC/MSD SL, xomonka Zorbax SB-C18, 4,6x15 wmwm,
1,8 mxm (PN 82(c)75-932), po3unuuuk JIMSO-ds, i0oHI3alis eIeKTPOPO3MUICHHIM 3a
atMocgepHoro THCKy. EnemenTHuil ananiz BukoHanuwii Ha npwiani PerkinElmer UH
Analyzer cepii 2400 B amamituHiii maboparopii IactutyTy opraniunoi ximii HAH
VYxpainu. Temneparypu TOIUICHHS YCIX CHHTE30BaHUX PEYOBUH BU3HAUAIM Ha TPUIIAi 3
KaIiJISIPHOO TPYOKOIO 1 He KOPUTYBAIIH.
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Puc. 2. IaridyBanns BinbHUX paaukanis DPPH 3a pi3HUX KOHLIEHTpaLiit
i 3HageHHs 1Cso s criomykwu 2.

Fig. 2. DPPH free radicals inhibition at different concentrations
and ICso values of compound 2.

Cunre3 2-mMeTmi-5-xJiopo-2,3-nuriapoiminazo|2,1-b][1,3] riazon-6-kapoanbaeriny 2.
Jo pozunny 1 1 (6,4 Mmmoub) 2-metmn-2,3-aurigpoimina3o[2,1-b][ 1,3 ]riazon-5(6H)-ony
1 B 2,49 mn (32 mMmodnb) cyxoro JJIM®DA mig 4ac OXOJIO/PKEHHS J0JABallM KParuisiMu
1,79 ma (19,2 mmoip) POCls. Cymim marpiBamu 3a 70 °C mpoTsiroM 3 rof, 0X0J10/DKyBaly,
BUIIMBaNH Ha Jin, HedTpanizyBanu K,COs, ocan BiadinsTpoByBasin. DinkTpaT ekcTpary-
Banm CHCls, cymmnm Ta yrapioBaiy /10 3aJIMIIKY, SIKHi repekpucTanizoByBanu 3 MTBE.

Buxig: 0,32 r (25%), T. Tomn. 115-116 °C. 14 cnektp, v, cMm': 1684 (C=0). Criextp
SMP 'H, CDCls, 8, m.u. (KCCB, J, Tn): 1,63 1 (3H, 3J = 6,4, CH3), 3,79 n. n (1H, 2J
=11.2,3J=72,NCH>), 427 n. n (1H,%J=11.2,3J = 6.8, NCH,), 4.46-4.55 m (1H, CH),
9,72 ¢ (1H, CH=0). Cnektp SIMP 3C, CDCl3, , m.u.: 20,5 (CH3), 47,7 (C?), 51,5 (C),
123,2 (C%, 139,4 (C%), 150,6 (C™), 182,2 (C=0). Mac-cniektp, m/z: 203 [M+H]".
3natineno, %: C 41,73; H 3,40; N 13,70. C;H;CIN,OS. Bupaxysano, %: C 41,49; H
3,48; N 13,82.

JocainkeHHs] aHTHOKCHAAHTHOI akTuBHOCTI (aHaxi3 DPPH). [Ing omninku aHTH-
OKCHJIAaHTHOI aKTHBHOCTI CHHTE30BAaHOTO 2-METHI-5-XxJIopo-2,3-aurigpoiminazo[2,1-
b][1,3]ria30m-6-kapOanbaeriny 2 BUKOPUCTOBYBAJIM aHAi3 IHTIOyBaHHS pPaIUKaIIiB
DPPH 3rigno 3 ommcanoro Metoankoro [22]. 1o MEeTaHONBHUX PO3YUHIB AOCIIIHKYBaHOT
CHOJIyKH Ta acKOpOiHOBOI KHCJOTH SIK eTajloHy JomaBaiu no 1 mu po3unny DPPH
(8 Mr/100 M) Ta 3ammmany 3a KiMHATHOI TeMIIEpaTypd B TeMHOMY Micmi Ha | rog.
Benuuuny nornmHaHHA BM3Ha4daau mpu 517 HM CTOCOBHO KOHTPOMIO 3a JOIOMOTOIO
cnektpodoromerpa UV-1800 (Shimadzu, SAnonis). KoxxeH 3pa3ok aHamizyBaiu B TPHOX
NOBTOpax. BificoTok iHTriOyBaHHs po3paxoByBAJIH IIOJ0 XOJIOCTOTO 3pa3Ka

(Ablank_(Asam le+DPPH ~Asam ]e)
1% = P ol . 100% ,

Ablank

e Aplank — abcopOwisi KOHTPOJNIBHOI peakmii (OXOIUTIOE BCi peareHTH, KpiMm
JOCIIDKYBAaHHUX CHONYK); Asample+DPPH — @0COPOIIS HOCHIIKYBaHUX CIIONYK micig 60 xB
iHKyOanii 3 po3unHoM DPPH; Agamplc — aOCOPOLis TOCTIDKYBaHUX CHOIYK 03 pO3UHHY
DPPH.
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BucHoBKkH

Po3pobneno 3pyunmii merox OidyHkuioHamizamii imigaszo[2,1-b][1, 3]Tia30]‘[bHOFO
spa (bOpMmLHO}o IPYIOI0 Ta aTOMOM TaJIOTeHy, LIO0 Jajo 3MOTY OTPHMAaTH paHille
HeBioMuit 2-MeTuiI-5- -XJI0pO- -2,3-nurigpoiminaszol2,1-b][ 1 3]T1a3on -6-kapOaibaeriz.

[lpoBeneHMiI CKPUHIHI AHTHOKCHIAHTHOI AKTHBHOCTI CHHTE30BAaHOI CIIOIYKH
BUSIBUB, 1110 ii iHriOyro4a Jist crocoBHO paaukaniB DPPH cranoButs 54.1% Ta € 1ikaBoro
JUTS TIOTIHONEHUX (DapMaKOIOTIYHIUX JOCIIIKEHb 1 In3aifHy MOTEHIIIHHNX CHHTETHIHUX
AQHTHOKCH/IAHTIB.
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Imidazothiazoles annelated to the b face have been of particular interest to researchers in recent decades
due to their powerful medical and biological potential. Antioxidant therapy of diseases associated with
oxidative stress is one of the important areas of modern medicine. That is why this work is devoted to the
synthesis of 2-methyl-5-chloro-2,3-dihydroimidazo[2,1-b][1,3]thiazole-6-carbaldehyde and the evaluation of
its antioxidant potential. Synthetically available 2-methyl-2,3-dihydroimidazo[2,1-b][1,3]thiazol-5(6H)-one
was used as a substrate. The presence of an activated methylene group in its structure makes it very attractive
for further structural modification by pharmacoform groups and construction of biologically active compounds.
It was found that 2-methylimidazothiazole undergoes a Vilsmeier-Haack reaction during heating with a
DME/POCI; complex to form a 6-formyl-5-chloro derivative with a yield of 25%. The composition and
structure of this chloraldehyde synthesized for the first time was unambiguously confirmed by a set of
physicochemical analysis, including elemental analysis, chromato-mass, IR and NMR spectra. Specifically, IR
spectrum contains an intense absorption band of valence vibrations of the C=0O group at 1684 cm™'. The 'H
NMR spectrum is characterized by a formyl group singlet at 9.72 ppm, and the signal of the corresponding
carbon atom in the '*C NMR spectrum is recorded at 182.2 ppm. The fact of aromatization of the imidazole
ring is confirmed by the shift of the signals of C> and C® atoms to the region of 139.4 ppm and 123.2 ppm,
respectively. The antioxidant activity was assessed using the 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical
inhibition method. Initially, it was experimentally confirmed that the rate of inhibition of radicals by the
synthesized compound at a concentration of 5 mM is 54.1%. The next stage of the study showed that the ICs
data is 1.669 mM, vs ICso, = 0.097 mM for ascorbic acid. Therefore, 2-methyl-5-chloro-2,3-dihydroimidazo
[2,1-b][1,3]thiazole-6-carbaldehyde is of interest for advanced pharmacological studies and design of
promising synthetic antioxidants.

Keywords: 2-methyl-2,3-dihydroimidazo[2,1-b][1,3]thiazol-5(6 H)-one, Wilsmeier-Haack reaction, 5-chloro-
2-methyl-2,3-dihydroimidazo[2,1-b][1,3]thiazole-6-carbaldehyde, DPPH assay, antioxidant activity.
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