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Bzaemonicro apoMaTHYHHX aJbAETiAIB 3 POJAHIHOM Ta BTOPHHHUMH TETEPOLUKIIIHIMHI
amiHaMu  (MopQoiiHOM, 4-METHIMINEPUANHOM Ta MOHO3AMIIEHUMH apuIIMilepasHHaAMu)
OTPHMAHO s 3aMilleHUX IOXIMHUX 2-aMiHO-5-0eH3mimigeH-Tia3on-4-oHy. CHHTE3 IMX CIOIYK
BUKOHYBaJll 32 yYMOB TPHKOMIOHEHTHOI peakmii. OpepkaHi cHoiyku OyJlo JOCTIIKEHO Ha
HNPOTHPAKOBY AKTHUBHICTb.
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1. Beryn

BimmosiHo 10 anamisy, mposeneroro Vitaku et al. y mamix Mostekymax, cxaieHnx FDA
CIHA, N-reTepolikid € HANTIOMIMPEHIMAMI CTPYKTYPHUMH CKeJleTaMH  (papMarieBTHIHIX
npenapariB Ha puHKY. [IpromiHO 84 % Bin 3arambHOI KUTBKOCTI JIIKAPCBKHUX 3ac00IB MICTATH
NPUHAHMHI OJIMH aTOM HITPOTeHy, Toxl SK 59 % MICTATh NpHHANMHI OJMH HITPOre€HOBMICHHIN
rerepormki [1]. Kpim Toro, y aHami3i, mpoBeaeHoMy MapTiHcoM Ta Horo criBpoOiTHIKamMA [2]
I1I0/I0 OHKOJIOTIYHKX Tpenapari, cxBaneHnx FDA mix 2010 i 2015 pokamu, Oyi0 101aTKOBO
MiZIKPECTICHO MEPCIIEKTHBA BUKOPUCTAHHS TETEPOLMKIIIB y AW3aiiHi JkiB. 3a ueit yac 26 i3 40
HEILIO/IABHO CXBAIEHUX TIPENapariB MICTIIIM Y CBOEMY CKJIaji reTepormkiiuai pparmentu. Cepen
IMX TeTepOIMKIIB 88 % MicTri aTOMH HITpOreHy [2].

3amimeni MoxigHI 2-aMiHO-5-OeH3wWiieH-Tia3051-4-0Hy — JOCHUTh YHWCICHHUH
ChOTOJIHI KJIaC TETEPOLMKIIYHMX CHOJYK. bararo 3 HHX BUSBISIOTH O10JOTIYHY
aKTHBHICTh LIMPOKOTO CHEKTpY Ail. Y Ham 4vac 4-Tia30/iJI0HOBUH LUK MPUHHITO
BBXaTH NPUBIICHOBAHOIO CTPYKTYPOIO B MeauuHii ximii [3—7].

2. PesynbTaTn gociigKeHb Ta ix 00roBopeHHs

B3aemojieo  apoMaTHUHMX ~ aNbJEriiB 3  POJAHIHOM Ta  BTOPHHHUMH
TeTePOLMKIIYHUMH aMiHaMH MU OTPHUMAIU Psll 3aMIlEHUX MOXiTHUX 2-aMiHO-5-
OeHsmwIineH-Tiazon-4-ony (1-4):
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Cunrte3 crnonyk 1-4 BHKOHYBanM 3a YyMOB TPUKOMITOHEHTHOI peakmii, B sKiil
Opaiu y4acTb apOMaTHYHHMH ajbJeri]l, poJaHiH Ta BTOPUHHHUHA TeTEPOLHMKIIYHUI aMiH
(MopdomniH, 4-MeTunminepuaMH Ta MOHO3aMiIleHi apuuinepasuHu). MonbHe
CIIBBIJHOIIEGHHSI pEareHTiB aipierigi—ponaHin—amin Oymo 1:1:1,05. VYV  pomi
KaTajizaropa B3aeMOJil MiX anpaerimom 1 ponaninoMm, skuii € CH-xuciororo,
BHKOPHCTOBYBAJHM HaUIMNIOK aMiHy. Peakimiio mpoBOAMIM 3a KUI'SITIHHS peakuiiHOl
CyMilli B CEpelNOBHINI €TaHONIy abo I30IpomaHoNy [0 3aBEpUISHHS BHAIICHHS
CipKOBOJTHIO.

TpUKOMIIOHEHTHa B3a€EMOZisl MK peareHTaMH MOXKe BigOyBaTucs 3a JBOMa
HIISTXaMH:
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HaBezeni Ha cxemi npolecu BiIOYBalOThCS MapaieabHO.
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[epeObir B3aemoii peareHTiB KOHTPOJOBAIN XpoMaTtorpadidno. [HAWBIAyaIbHICTD
oTpuMaHux crnonyk 1-4 nooawim merogom TIIX, BUKOPHUCTOBYIOUM CyMIIIl €IIOCHTIB
OeH3eH—alleTOH Ta I'eKCaH—aleTOH y 00’€MHHX CHiBBiIHOIICHHSX 5:1 1 4:1, BiAmoBimHO.
BynoBy onepikaHuX CIOJYK IMiTBEPKYBAIN €JIEMEHTHUM aHATi30M.

Opepkani  cnoiyku 1-4  Oylno JOCHIIKEHO Ha IPOTHPAKOBY AaKTHUBHICTb.
OHKOJIOTIYHI 3aXBOPIOBAHHS € TOJOBHOIO IPHUYMHOK CMEPTHOCTI Yy CBITI. 3a JaHUMU
BcecBiTHpOi opranizaiii oxoporu 310poB’s, B 2020 pomi Ha IXHIO YacTKy MPHUIIAIO
6mm3pko 10 mH cmepreit. 3a manmmu BOO3, mopoky peectpyersest 10—12 mMiH HOBHX
BumaAKiB. KUTbKICTh BHITAIKIB PAKOBUX 3aXBOPIOBAHb y CBITI B pa3i 30epekeHHs] HUHIITHIX
TeH/IeHIIi# 30impmmThca Ha 60 % y HAHOMMKY1 eCATHIITTA.
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HesBakatounm Ha mporpec y pO3BHUTKY JIIKYBaHHS Ta TPOQUIAKTHKH paky, s
XBOpoOa 3aNHINAETHCS APYrol0 TOJOBHOK TPHYMHOK CMEPTi y cBiTi. Tum He MeHI,
YCITIITHE JTIKYyBaHHS paKy 3alUIIaeThcsa mpodmemoro B X X1 cTomiTri, a oTKe, icHye moTpeda
B TIOIIYKY HOBITHIX 1 O€3MEeYHININX MPOTUIYXIMHHHUX 3ac00iB, SIKI MalOTh IIUPIINI CIIEKTP
IIUTOTOKCUYHOCTI JUIsl MyXJIMHHUX KJITHH.

HpOTHHyXHHHHy aKTI/IBHiCTl) CUHTE30BaHUX CITIOJTYK BHUBYAJIN METOAOM
BUCOKOE(EKTUBHOTO 010JI0TIYHOTO CKPHHIHTY 3Ti/IHO 3 Mi’KHAPOTHOIO HAYKOBOIO ITPOTPaMOI0
Hamionansroro inctutyty 3mopos’st CIIIA — DTP (Developmental Therapeutic Program),
Hamionansroro inctutyty paky (bBeresma, Mepinenn, CIHA) [8-11]. TIpoTuUmyxJHHHY
AKTHBHICTH BUBYAIH iN Vitro Ha 60 JiHIsSX KIITHH, [0 OXOILTIOIOTH MPAKTUYIHO BECh CIICKTP
PaKoBHX 3aXBOPIOBaHb JiroauHK (B TiM umnchi neiikemii (CCRF-CEM, HL-60(TB), K-562,
MOLT-4, RPMI-8226), nenpidHokinituHHOro paky Jierenb (AS49/ATCC, EKVX, HOP-62,
HOP-92, NCI-H226, NCI-H23, NCI-H322M, NCI-H460, NCI-H522), emitenianbHOro
paky kumkiBauka (COLO 205, HCT-116, HCT-15, HT29, KM12, SW-620), paky [ITHC
(SF-268, SF-295, SF-539, SNB-19, SNB-75, U251), menanomu (LOXIMVI, MALME-3M,
M14, SK-MEL-2, SK-MEL-28, SK-MEL-5, UACC-257, UACC-62), paky S€4HHUKIB
(IGROV-1, OVCAR-3, OVCAR-4, OVCAR-5, SK-OV-3), uupok (786-0, A498, ACHN,
CAKI-1, RXF-393, SN12C, TK-10, UO-31), npocraru (PC-3, Du-145) Ta monouHoi
3ano3u (MCF7, NC/ADR-RES, MDA-MB-231/ATCC, HS 578T, MDA-MB-435, BT-549,
T-47D) 3a zii pedoBunn B KoHnenTpanii 10° Mos/n. KilbKiCHEM KpHTEpieM aKTHBHOCTI
CIIOJIYK CITYTYBaB PO3pAaxOBaHMUil BiZICOTOK POCTy KJIITHH JiHi# paky (GP, %) mopiBHsIHO 3
koHTposeM [8-11]. Pe3ympraru moCHi/UKEHb NPOTUIYXJIMHHOI aKTHBHOCTI  JIs
CHUHTE30BaHMX CIIOJIYK HABEICHO Y TAOJHII.

LIMTOTOKCHYHICTE CHHTE30BAHUX CIONYK y KouuenTpanii 10° M Ha 60 JiHisSX paKoBHX KITHH

Cytotoxicity of the synthesized compounds at a concentration of 107> M on 60 cancer cell lines

MiroTHYHA aKTUBHICTE - e
Crio- 60 mimiit, GP, % Haii6inpun 4y TiuBi JiHiT (TiHiS paKy/THIt)

TyKa GP, %

cepenHs Jianasox

HOP-92 (Non-Small Cell Lung Cancer) 70,67

1 92,75 -16,08-115,66 NCI-H522 (Non-Small Cell Lung Cancer) 75,02
SK-OV-3 (Ovarian Cancer) 16,08

EKVX (Non-Small Cell Lung Cancer) 69,33

2a 89,50 46,69-105,60 HOP-92 (Non-Small Cell Lung Cancer) 57,49
UO-31 (Renal Cancer) 46,69

UACC-62 (Melanoma) 82,22

2b 100,21 80,98-122,41 UO-31 (Renal Cancer) 80,98
HCT-116 (Colon Cancer) 47,40
T-47D (Breast Cancer) 43,08
2¢ 76,46 81,22-105,66 HCT—lé (Colon Cancgr) 35,72
CAKI-1 (Renal Cancer) 31,22
2d 98,14 85,71-120,76 PC-3 (Prostate Cancer) 85,71
RPMI-8226 (Leukemia) 59,93
3 91,15 44,29-113,28 HOP-92 (Non-Small Cell Lung Cancer) 45,49
CCRF-CEM (Leukemia) 44,29
4a 97,88 57,54-120,30 CAKI-1( Renal Cancer) 57,54
b 98.75 7555-118.45 A498 (Renal Cancer) 77,71

CAKI-1(Renal Cancer) 75,55
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Sk moka3aB eKCHEPUMEHT, OTPUMaHi CIIOJIYKH HPOSBIIM HOMIPHY IPOTHIYXJIMHHY
akTuBHICTB. [Ipore y Bumanky cmomyku 1 (puc. 1) mpocrexyBaBcs SICKPaBO BHPAKESHHHA
uroTokcuyHuil edext mog0 kmituHHOI JiHIl SK-OV-3 paky s€uHHKIB 31 3HAYCHHSIM

GP =-16,08.
Developmental Therapeutics Program | nsc: p-s18951/1 | Conc: 1.00E-5 Molar | Test Date: Sep 23, 2019
One Dose Mean Graph Experiment ID: 19090568 Report Date: Nov 03, 2019
Panel/Cell Line Growth Percent Mean Growth Percent - Growth Percent
Leukemia
CCRF-CEM 90.04 m
HL-60(TB) 100.72 -
K-562 86.40 o
MOLT-4 100.93 -
RPMI-8226 9560 L
SR 89.45 .
Non-Small Cell Lung Cancer
AS549/ATCC 95.96 L
EKVX 90.80
HOP-62 103.73 —
HOP-92 7067 —
NCI-H226 91.99
NCI-H23 98.55 -
NCI-H322M 94.32
NCI-H460 99.54
NCI-H522 75.02 pr—
Colon Cancer
COLO 205 113.21 —
HCC-2998 109.22 —
HCT-116 93.16
HCT-15 98.58 -
HT29 103.89 L
KM12 98.67 =
SW-620 96.91 =
CNS Cancer
SF-268 99.20 =l
SF-295 100.26 -
SF-539 86.40 -
SNB-19 90.84
u251 95.18 L
Melanoma
LOX IMVI 89.14
MALME-3M 93.05
M14 91.83
MDA-MB-435 99.60
SK-MEL-2 101.73
SK-MEL-28 97.42
SK-MEL-5 98.65
UACC-257 107.84
UACC-62 88.65
Ovarian Cancer
IGROV1 88.97 o
OVCAR-3 114.96 —
OVCAR-4 8763 -
OVCAR-5 88.33 -
OVCAR-8 103.49 —
NCI/ADR-RES 94,50
SK-OV-3 -16.08
Renal Cancer
A498 90.23
ACHN 95.99
CAKI-1 84.80
RXF 393 94.58
SN12C 85.16
TK-10 115.66
Uo-31 79.42
Prostate Cancer
PC-3 87.14
DU-145 99.40
Breast Cancer
7 99.38
MDA-MB-231/ATCC 83.81
HS 578T 103.59
BT-549 83.02
T-47D 80.60
MDA-MB-468 97.85
Mean 9275
Delta 108.83
Range 131.74
150 100 50 0 -50 -100 -150

Puc. 1. Pesynbratu 1ociiukeHHS Ha MPOTHPAKOBY aKTHBHICTh

5-(4-0ytokcu-3-eTokcube H3mine)- 2-(Mmopdomnin-4-in)-riazon-4-ony (1)

Fig. 1. Results of research on the anticancer activity

of 5-(4-butoxy-3-ethoxybenzylidene)-2-(morpholin-4-yl)-thiazol-4-one (1)
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3. MaTepianu Ta MEeTOIUKA eKCIIEPUMEHTY

Crextpu 'H SIMP samucyBanmu ma mpmiagi Bruker 500 3 po6Godoi0 9acToToRO
500 MTI', pozunanuk — IMCO-de.

3arajbHa MeTOIMKA oiep:kaHHs cnoayk (1-4). B xonOy BHocunu 20 Mt eTaHONIy
abo i3onpomnanony, 10 MMONb BiAMOBIHOTO apoMaTHYHOro anpaerigy, 1,33 r (10 MMoib)
ponaHniny i 1,05 MMONb TETEpOLMKIIIYHOTO aMiHy. SIKIIO peakiiifHa CyMill 3a HarpiBaHHS
He Oyna TOMOTeHHOI, J0JaBalli HEBENUKY KilbkicTh JIM®A no MOBHOrO pO3YMHEHHS
KOMIIOHEHTIB cyMimii. CyMilll KHITSSTUIIM YIIPOAOBXK S5—7 roj A0 MPUIHMHEHHS BUIUICHHS

CIPKOBO/JTHIO, OXOJIOKYBAJIH, YTBOPEHUH ocal Bi(1IbTPOBYBaAIIN Ta
MEePEeKPUCTANII30BYBAJIM 3 €TAHOJIY YH 130MPONAHOIY.
5-(4-Bytokcu-3-erokcuden3uinen)-2-(mopdosrin-4-in)-riazoi-4-ox ().

Buxin 57 %. T. . 158 °C (eranon). 3maiineno, %: C 61,41; H 6,63; N 7,29; S 8,09.
C20H25N204S. O6uucneno, %: C 61,52; H6,71; N 7,17; S 8,21.
5-(4-mpem-ByTnnoen3miinen)-2-(4-mernnminepuaun-1-i)-riazon-4-oun (2a).
Buxin 44 %. T. . 152 °C (i3omponanoin). 3Haiineno, %: C 70,23; H 7,75; N 8,09; S 9,44.
CaoH2N,0S. Obuncero, %: C 70,14; H 7,65; N 8,18; S 9,36. Criextp 'H SIMP (8, m.1.):
7,58 (c, 1H, CH=), 7,55 (m, 2H, Ar), 7,51 (m, 2H, Ar), 4,56 (x, 1H, CH;N), 3,78 (g, 1H,
CH;N), 3,43 (1, 1H, CH;N), 3,22 (1, 1H, CH;N), 1,70-1,82 (m, 3H, CH, CH,), 1,10-1,25
(m, 2H, CH,), 1,28 (c, 9H, t-Bu), 0,92 (z, 3H, CH).
5-(2-ETokcuben3nninen)-2-(4-mernnminepuaun-1-in)-riazon-4-oun (2b).
Buxin 43 %. T. mn. 161 °C (i3onpomanon). 3Haiineno, %: C 65,30; H 6,62; N 8,55; S 9,58.
ClgszNzozs. O6uucneno, %: C 65,43; H6,71; N 8,48; S 9,70.
5-(2-Ben3uaokcuden3uiinen)-2-(4-meTuianinepuanH-1-in)-riazon-4-on (2¢).
Buxig 60 %. T. mn. 154 °C (i3omponanon). 3uaiineno, %: C 70,46; H 6,07; N 7,23; S 8,28.
C23H24N2028. O6‘II/ICHCHO, %: C 70,38, H 6,16, N 7,14, S 8,17
2-(4-MeTuininepuauH-1-in)-5-[4-(4-uiTpoden3nnoxcn)-6eH3uiineH]-riazon-4-
on (2d). Buxin 38 %. T. m. 222 °C (i3ompomnanon). 3uHaineno, %: C 63,02; H5,41; N 9,69;
S 7,20. Cy3Hp3N30,4S. O6uncneno, %: C 63,14; H 5,30; N 9,60; S 7,33.
2-(4-®Deninninepasun-1-in)-5-(2,3,4-rpumMeroxkcuben3uiinen)-riazon-4-on  (3).
Buxin 51 %. T. mn. 163 °C (eranon). 3uaiineno, %: C 62,97; H 5,80; N 9,46; S 7,41.
C23H25N30,4S. O6uncneno, %: C 62,85; H 5,73; N 9,56; S 7,29.
2-[4-(3-Xnopodenin)-ninepazun-1-in]-5-(3,4-mumeroxcuden3uiinen)-Tiazon-4-on  (4a).
Buxin 78 %. T. m1 206 °C (eranom). 3maiimeno, %: C 59,68; H4,88;, N 9,55, S7,16.
CxHy,CINZOsS. Obuncneno, %: C 59,52; H 4,99; N 9,46; S 7,22. Criektp 'H samp 6, mu.): 7,61
(c, 1H, CH=), 7,20-7,27 (m, 3H, Ar), 7,09 (z, 1H, Ar), 7,01 (c, 1H, Ar), 6,95 (z, 1H, Ar), 6,83 (z,
1H, Ar), 4,02 (urc, 2H, CHy), 3,81 (c, 6H, CH;0), 3,78 (ur.c, 2H, CHy), 3,36-3,41 (m, 4H, CHy).
2-[4-(3-Xnopo-4-mernndenin)-ninepasu-1-in]-5-(3,4-1umMeToKkcHOeH3UTi-AeH)-
tiazon-4-ou (4b). Buxin 64 %. T. . 212 °C (eranon). 3uaiineno, %: C 60,45; H5,17;
N 9,09; S 7,12. Cp3H,4CIN3O3S. O6uncieno, %: C 60,32; H5,28; N 9,18; S 7,00.

4. BucHOBKH

1. IlpoBeneHO B3aEMOMII0 apOMAaTHYHUX aNbIETiNIB 3 POAAHIHOM Ta BTOPHHHUMH
TeTePONUKIIYHIME aMiHaMu (MOPQOIiHOM, 4-METUIIINEPUANHOM Ta MOHO3AMIIICHUMH
apwiIminepasnHaMi) B YMOBaxX TPUKOMIIOHEHTHOI peakiii.

2. OnepkaHo psijl 3aMIlIEHUX MOXITHUX 2-aMiHO-5-0eH31IIi IeH-Tia301-4-0HYy.
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3. CuHTe30BaHI MOXigHI 2-amMiHO-5-OeH3uMieH-Tia30/1-4-0Hy AOCHIIWIN Ha

MPOTHITYXJIMHHY ~ aKTHBHICTb. 3’sicoBaHo, 110 5-(4-0yTOKCH-3-eTOKCHOEH3MITiIeH )-2-
(Mopdomin-4-im)-Tia301-4-0H MPOSBISIE ICKPABO BUPAKECHUH UTOTOKCHIHUHN €(eKT MI0A0
kiituHHOI JiHii SK-OV-3 paky sieqnukis 3i 3HauenHsm GP = -16,08.
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SYNTHESIS OF SUBSTITUTED 2-AMINO-5-BENZY LIDENETHIAZOL -4-ONES
AND STUDY OF THEIR ANTI-CANCER ACTIVITY

V. Karpyak’, O. Lesyuk, V. Matiichuk

Ivan Franko National University of Lviv,
KyEyIai Mefodiya Str., 6, 79005 Lviv, Ukraine
e-mail: volodymyr.karpyak@Inu.edu.ua

A number of substituted derivatives of 2-amino-5-benzylidene-thiazol-4-one were obtained by
the interaction of aromatic aldehydes with rhodanine and secondary heterocyclic amines.

The synthesis of these compounds was carried out under the conditions of a three-component
reaction involving aromatic aldehyde, rhodanine, and secondary heterocyclic amine (morpholine,
4-methylpiperidine, and monosubstituted arylpiperazines). The molar ratio of aldehyde — rhodanine —
amine reagents was 1:1:1.05. An excess of amine was used as a catalyst for the interaction between
aldehyde and rhodanine, which is a CH acid. The reaction was carried out by boiling the reaction
mixture in ethanol or isopropanol until the release of hydrogen sulfide was complete.

The reaction of the reagents was monitored chromatographically. The individuality of the
obtained compounds was proved by the TLC method, using mixtures of eluents benzene — acetone
and hexane — acetone in volume ratios of 5:1 and 4:1, respectively. The structure of the obtained
compounds was confirmed by elemental analysis.

The obtained compounds were tested for anticancer activity. The results of studies of some
compounds are shown in the diagrams.

General method of obtaining substituted derivatives of 2-amino-5-benzylidene-thiazol-4-one.
20 ml of ethanol or isopropanol, 10 mmol of the corresponding aromatic aldehyde, 1.33 g (10 mmol) of
rhodanine and 1.05 mmol of heterocyclic amine were added to the flask. If the reaction mixture was not
homogeneous when heated, a small amount of DMF was added until the components of the mixture
were completely dissolved. The mixture was boiled for 5-7 h until the release of hydrogen sulfide
stopped, cooled, the precipitate formed was filtered and recrystallized from ethanol or isopropanol.

It was established that 5-(4-butoxy-3-ethoxybenzylidene)-2-(morpholin-4-yl)-thiazol-4-one
exhibits cytotoxic effect against the ovarian cancer cell line SK-OV-3 with a value of GP = -16.08.

Keywords: aromatic aldehydes, rhodanine, morpholine, 4-methylpiperidine, monosubstituted

arylpiperazines, three-component reactions, anticancer activity.
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