CuHTe3 6i0JI0TiYHO aKTUBHUX CIIOJIYK
Synthesis of biologically active compounds

PekomeHdoBaHa 0. thapmay. Hayk, npogh. P. b. /lecukom
YOK 547.789.1
DOI 10.11603/2312-0967.2017.2.7912

CUHTE3 TA NPOTUNYX/IMHHA AKTUBHICTb 6-(H/Me)-N-(5-R-BEH31/1-1,3-TIA30/1-
2-1Nn)-4,5,6,7-TETPArigPoO-1- BEH3OTIO®EH-3-KAPBOKCAMIAIB
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MeTa po6oTtu. CrHTe3 HoBUx 6-(H/Me)-N-(5-R-6eH3un-1,3-Tiazon-2-in)-4,5,6,7-TeTparigpo-1-6eH3oTiotheH-3-kapbokca-
MiZLiB Ta AOCNIMKEHHS X MPOTUMNYXIMHHOT aKTUBHOCTI.

Martepianu i MmeToaum. Npy BUKOHAHHI eKCNepUMEHTa/IbHOT YHaCTUHN POBOTM BUKOPUCTAHO TPaauLiiHi METOAY OpraHiyHoro
CUHTe3y. BuxigHi peareHT CMHTE30BaHi 3a BiZOMVWMU METOAMKAaMMU i3 KOMEPLIAHO AOCTYNHUX peakTuiB. CnekTpu
AMP ofepxaHux crnonyk 3HiMasin Ha npunagi Varian VXR-400, po3unHHuK DMSO-d6, ctaHaapT — TeTpameTusiCuIaH.
BvBYEHHS NPOTUNYX/IMHHOI aKTUBHOCTI CUHTE30BaHUX CMOJyK BUKOHYB&U/IM B paMKax MKHapOAHOI HayKoBOI nporpamu
DTP (Developmental Therapeutic Program) HauioHansHoro iHcTUTyTy paky (NCI, Bete3ga, Mepineng, CLUA).
Pe3synbtatv i o6roBopeHHs. OTpumaHo cepito HoBux 6-(H/Me)-N-(5-R-6eH3unn-1,3-Tiazon-2-in)-4,5,6,7-tetparigpo-
1-6eH3oTiotheH-3-kap6okcamigis (5a-h). JocnimpkeHo npoTunyxsiMHHY akTuBHiCTb N-[5-(3-x/10pobeH3unn)-1,3-Tiazon-2-
in]-4,5,6,7-TeTparigpo-1-6eH3oTiodheH-3-kapbokcamigy (5b), N-(5-6eH3un-1,3-tiazon-2-in-6-metun-4,5,6,7-tetparigpo-
1-6eH30TioheH-3-kapbokcamigy (5d) Ta 6-metun-N-{5-[2-x10po-5-(TpuchTopomeTnn)beHsnn]-1,3-tiazon-2-in}-4,5,6,7-
TeTparigpo-1-6eH3oTiogheH-3-kapbokcamigy (5h). BctaHOBNEHO, L0 cnosyku 5b i 5d BooAiloTb 3HaYHUM NPOTUNYXIMHHUM
edekTom.

BucHoBKu. Brieplie otpumaHo cepito HoBux 6-(H/Me)-N-(5-R-6eH3un-1,3-tiazon-2-in)-4,5,6,7-tetparigpo-1-6eH3oTio-
then-3-kapbokcamigis (5a-h). JocnimkeHo X NPOTUNYX/IMHHY aKTUBHICTb. |4eHTU(IKOBAHO CMONYKU-XiTW, NEPCNEKTUBHI

ON5 noganbLIoi onTUMi3auii.

KntouoBi cfioBa: Tia3o/; X/10p0aputoBaHHs!; MPOTUNYX/IMHHA aKTUBHICTb.

BcTyn. OHKOMOTiYHI 3aXBOPHOBAHHS € OJHIEK0 3 Hail-
6inbl 6ONKYMX MEAUKO-6I0NONYHNX Ta CoLjiasTbHUX
npo6sem cborogeHHsA. OHKO/I0riYHa NaTosoria € npuym-
HO0 A0 8 % yCix BUNaAKiB CMepPTi i NTOCTYNaeTbCs 3a LM
MOKa3HUKOM JiMLle CepLieBO-CYAVHHNM 3axXBOPHOBaH-
HAM. He3Baxkatoumn Ha 3HauHi ycrnixu B XimooTepanii 3/10-
AKICHUX MYX/IMH, 6arato BUAIB paky 3a/IMLaETbCA HEBU-
NIKOBHVMU, HasBHUIA apceHan NPOTUMNYX/IMHHUX npena-
paTiB € ABHO HeAOCTaTHIn. TOMYy NOLIYK HOBUX OpraHiy-
HWX CMOJYK, LLIO NPOSABNAAIOTb NPOTUPAKOBY aKTUBHICTb, €
aKTyasIbHO0 33/ja4et0 CbOrOAEHHS.

Martepianu i metogu. Npn BUKOHAHHI EKCNEepUMEH-
Ta/IbHOT YaCTVHN POBGOTM BUKOPUCTAHO TpaauuiiiHi Me-
TOAW OpraHivyHoOro cuHtesy. BuxigHi peareHTU cuHTE30-
BaHi 3a BiZOMUMU METOAMKAMMW i3 KOMEPUIAHO AOCTynM-
HUX peakTuBiB. Cnektpu AMP ogepxaHux cnonyk 3Hi-
Mausm Ha npunagi Varian VXR-400, po34mHH1MK DMSO-d6,
CTaHJapT — TeTpameTw/ncunaH. BUBYEHHS MpoTUnyX-
JINHHOT aKTUBHOCTI CUHTE30BaHWX CMOJyK BUKOHYBa/IN B
pamkax MiKHapoAHOI HaykoBoi nporpamu DTP
(Developmental Therapeutic Program) HaLjioHa/ibHOro
iHcTUTYTY paky (NCI, Betesaa, MepineHng, CLLUA).

Pe3ynbratu i 0GroBopeHHA. B gaHiin po6oTi 34iii-
CHEHO CVHTEe3 Ta AOCNILKEeHO NPOTUNYX/IMHHY aKTUB-
HicTb 6-(H/Me)-N-(5-R-6eH3unn-1,3-Tiazon-2-in)-

4,5,6,7-TeTparigpo-1-6eH3oTiodeH-3-kapbokcamifis.
2-AMIHOTIa30/1IbHUI LMK € BXKTMBUM Yy MEAUYHIN XiMiT,
AOro NpUHATO BBaXaTW NPWBIIENOBAHO CTPYKTY-
poto. MNoxigHi 2-amiHOTia3o/1y BOMNOAiIKOTb NPOTUMIKPO6-
HUMK [1-4], npoTurpnékosumm [5, 6], npoTnsanasbHu-
MU [7], @aHTUKOHBYNbCAHTHUMM [8], NPOTUBMPA3KOBUMM
[9, 10] Ta iHWWMK BRacTBOCTAMU. [OCIoKEHHA Mpo-
TUMNYX/IMHHOT aKTUBHOCTI PI3HUX NOXiAHUX 2-auunami-
HOTIa30/1y BUABWAN TaKOX X CUMbHY iHribyo4vy 3aar-
HICTb LLOAO LUMPOKOrO CrekTpa pPakoBUX KIITUHHUX Jli-
Hili nroguHn [11-17].

BuxigHumun peareHTamu Ans oTpumaHHs amigis 5a-h
cnyrysanu 5-(R-6eH3un)-1,3-Tiason-2-aminn 3a-e. Ix
CUHTE3yBa/IN B3aEMOAIE0 3-apus-2-x/10ponponaHaiia
2a-h 3 TioceuosuHow [18]. 3-Apusn-2-xnoponponaHaini,
y CBOI Yepry, 0OTPMMaHO X/10poapu/ItoBaHHSM akposie-
THY apeHfAia30HIiEBUMNU CcONAMU. AUNNIOBAHHSA
5-(R-6eH3un)-1,3-Tiazon-2-aMiHiB  34jlicHI0Ban Kna-
CMYHMM MEeTOLOM 3a [OMOMOIOK  X/1I0paHriapuais
4,5,6,7-TeTparigpo- ta 6-meTun TeTparigpo-1-
6eH3oTiopeH-3-kapboHOBUX KUCNOoT. OTpuMaHi amigm
5a-h — ue BrMcokonnaBki pe4oBMHM Ciporo Konbopy, no-
raHO PO3YMHHI Y HENONAPHUX PO3YMHHMKAX, fobpe —y
AMCO T1a AM®A. ix 6ygoBa nigTeepxeHa 3a [0noMo-
roto *H Ta *C AMP-cnekTpockonii.
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1-3 a-e R = H(a), 4-F(b), 3-Cl(c), 3-NO,(d), 2-CI-5CF,(e)

4a,b R'=H(a), CHy(b)
5a-h R' = H R = 4-F(a), 3-Cl(b), 3-NO,(c); R
2-Cl-5-CF4(h)

MpoTVpakoBy aKTUBHICTb CUMHTE30BaHWX CMOyK Bu-
BY&/IM METOAOM BWCOKOE(EKTMBHOIO  6i0N0oriYHOro
CKPUHIHIY B pamkax MbKHapO4HOI HayKOBOI mporpamu
HaujioHanbHoro iHctuTyTy 3g0pos's CLUA — DTP
(Developmental Therapeutic Program) HauioHanbHOro
iHCTUTYTY paky (bete3ga, MepineHa, CLUA). Ansa ckpu-
HiHry 6yno BigiépaHo cnonyku 5b, 5d ta 5h. MpoTtunyx-
JINHHY aKTUBHICTb BMBYa/IM Ha 60 NiHIAX KMiTUH (Tabn. 1),
LLIO OXOMN/IKITL Maike BeCb CMeKTP PakoBUX 3aXBOPHO-

= CH, R = H(d), 4-F(e), 3-CI(f), 3-NO,(g),

BaHb NIOAMHN (B TOMY YMCNi NelikeMil, HeapPiOHOKMTITUH-
HOro paky JfiereHb, eniTeniasibHOr0 paky KULLKIBHMKA,
paky LIHC, menaHomu, paky S€4HVKIB, HUPOK, NpoCTaTK
Ta MOJIOYHOI 3a/1031) NpK Aii PeYOBMHU B KOHLEHTpaL,il
10° monb/n. AK KiNbKiCHUIA NapameTp aKTMBHOCTI PO3-
paxoByBan BIACOTOK POCTY KNITUH NiHin paky GP (%)
NMOPIBHAHO 3 KOHTposem [19-22]. Pesynbratn [ochi-
[KEeHb NPOTUNYX/IMHHOT aKTUBHOCTI HaBeAeHo B Tabnu-
ui 1.

Tabnuua 1. LIMTOTOKCUYHICTb CUHTE30BaHMX CNOMYK Y KoHueHTpauil 10° M Ha 60 niHisx pakoBux KNiTWH

CepepgHs MiToTUYHa | [iana3oH MITOTUYHOT
aKTUBHICTb 60 MiHiiA, | aKTMBHOCTI 60 fiHINA,
% %

Ne
Cronyku

HailiuyTamBiwi AiHii KNITUH | MITOTUYHA aKTUBHICTb, GP%

1 2 3

4

5b

19.51 -65.70 — 80.16

NCI-H522 (HeapiGHOK/MTITUHHWIA pak fiereHb) -41.28,
COLO 205 (pak TOBCTOI KuLLKN) -8.55,

HT29 (pak TOBCTOI KULLKN) -26.67,

SNB-75 (pak LHC) -12.63,

MDA-MB-435 (menaHoma) -65.70,

OVCAR-3 (pak sieyHukiB) -20.34,

A498 (pak Hupkn) -3.73,

RXF 393 (pak Hupku) -9.17.

5d

21.58 -25.49 —53.25

NCI-H522 (HeapiGHOKNITUHHWI pak N1ereHb)
-28.37,

HCC-2998 (pak TOBCTOT KuLukm) -10.22,
HT29 (pak TOBCTOI KuLuku) -19.39,
MDA-MB-435 (menaHoma) -23.78,
OVCAR-3 (pak sfie4HukiB) -43.81,
NCI/ADR-RES (pak sieuHukiB) -25.49,

RXF 393 (pak Hupku) -10.40
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lMpodosxeHHss mab. 1

1 2 3 4
K-562 (neiikemis) 23.40,
SR (neiikemis) 23.59,

5h 61.54 74.92 — 111.06 MDA-MB-435 (menaHoma) 10.65,

UACC-62 435 (menaHoma) 42.72,
MCF7 (pak monouHoi 3an103u) 30.30,
MDA-MB-468 (pak Mo/104HOI 3an1031) 19.58

BcTaHoB/eHo, Wwo amig 5h BUSIBUB MOMIpHY NpOTUMYX-
JINHHY aKTUBHICTb. HaTomicTb amian 5b, 5d Bussunvca su-
COKOE(IEKTVBHNMM LLIOAO LLUMPOKOIO CrekTpa MiHii 3M105Kic-
HUX MyxAvH. 1X Bigi6paHo 41 Apyroro etany A0C/iIKeHb,
LLIO MonsraB y TeCTyBaHHI Ha 60 MiHIIX NYyXIMHHUX KITUH Y
rpadieHTi KOHUEHTpaui (M'aTb KOHLUEHTpauin npu 10-kpar-
HOMy po3BefeHHi — 100uM, 10uM, 1uM, 0.1uM Ta 0.01uM).
3a ekcnepumeHTaslbHUMKN pesysibTataMu I'pyHTOBHOIO in
vitro ckpyHiHry gnsi cnonyk 5b, 5d pospaxosaHo Tpu [030-
3a/iexHi napameTpu: Gl — KOHUEHTpaLlisi, L0 BUK/IMKAE
npurHiyeHHs pocTy 50 % KNITWH NiHii, TGl — KoHUEeHTpaLis

CroJyKu, L0 3yMOB/IOE MOBHE MPUTHiYeHHs pocty, LC_ —
KOHLIEHTpaLisi peyoBWHM, L0 Npr3BoauTL 40 50 % 3arnbe-
i KNiTvH [19-22].

Mpw aHanisi pesynbrariB I'PYHTOBHOIO in Vitro ckpu-
HiHry cnonyku 5b Ta 5d (Tabn. 2) niaTsepanavn BUCOKY
NPOTUNYX/IMHHY aKTUBHICTb Ha BCiX NiHisX, NPO L0 CBij-
yaTb MOKA3HWKN cepefHix 3HadeHb logGl,, Ta logTGl,
LLIO CTaHOB/IATh, BiANOBIAHO, -5.89 Ta -4.31 (5b) -6.03 Ta
-4.43 (5d). Ansa cnonykun 5f (Tabn. 2) Takox cnocrepiras-
€Sl UMTOTOKCMYHMIA edhbekT wopao niHii OVCAR-3 paky
AEYHWKIB.

Ta6nuusa 2. Pe3ynstaty nornMbneHoro 6ion1orivHoro ckpuHiHry amigis 5b ta 5d

No logTGl
CMonyKku (HalBiNbLL YyTAUBI NiHIT)

logLC,,
(HaBinbLL YyTAMBI NiHIT)

HL-60(TB) (neiikemisi) -5.43
NCI-H522 (000) -5.49

SF-295 (pak LHC) -5.15
SF-539 (pak LHC) -5.34
SNB-75(pak LIHC) -5.16
M14 (menaHoma) -6.04
MDA-MB-435 (menaHoma) -6.04
OVCAR-3 (pak sieuHukiB) -5.78

5b

RXF 393 (pak Hupkn) -5.22

HCC-2998 (pak ToBCTOI KuLuku) -5.08

NCI/ADR-RES (pak sie4HukiB) -5.23

MDA-MB-468 (pak Mo/104HOI 3an103u) -5.15

NCI-H522 (HefpiGHOKMITUHHWIA pak NnereHb) -5.92
COLO 205 (pak TOBCTOI KuLku) -5.69
HCC-2998 (pak TOBCTOT KULLKM) -5.42

OVCAR-3 (pak s€e4HukiB) -5.35

SF-295 (pak LIHC) -5.86
SF-539 (pak LUHC) -5.55
MDA-MB-435 (menaHoma) -6.39
OVCAR-3 (pak sie4yHukiB) -6.18

5d

RXF 393 (pak H1pku) -6.16

NCI/ADR-RES (pak sieuHukis) -6.00

MDA-MB-468 (pak MO/I04HOI 3a51031) -6.12

BucHoBKku. C/HTE30BaHO psAg HOBUX MOXiAHMX Tiaso-
ny, ABa 3 AKMX NPOSABUAM BUCOKY 3[aTHICTb NPUrHivyBa-
TW PICT NYXJIMHHUX KITUH JIIOAWMHW in Vvitro. TokasaHo,
Wo noxigHi 5-apuaMeTunTiazony € nepcnekTUBHUMU
[AN5 NOLWYKY IHHOBALiHUX NPOTUPaKOBUX areHTiB.

EkcnepumeHTasibHa YacTMHa

3arasibHa meToAMKa cCUHTE3y amigiB 5a-h

[o po3umHy 0.01 monb 5-(R-6eH3un)-1,3-Tiazon-2-
amiHy 3a-e Ta 1.5mn TpuetunamiHy B 15 mn giokcaHy
fopasann po3dnH 0.01 mMosb BIANOBIAHOINO X/10paHria-
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puay B 20 mn giokcaHy. 3anmwanu Ha 1 rog,. PeakuiiHy
cymiw Bunmsanu B 100 mn Bogn. Ocag, Lo yTBOPUBCH,
GiNbTPyBa/IM Ta NepekpucTasizoByBasv i3 cnvpty abo
OM®A un ix cymiLui.
N-[5-(4-¢pTOopo6eH3nn)-1,3-triason-2-inl-4,5,6,7-
TeTparigpo-1-6eH3oTtiocheH-3-kap6okcamipg 5a. Buxig
73 %, T. nn. 212 °C. Cnektp AMP H (400 MI'y, DMSO)
5:1.72 - 1.81 (m, 2H), 1.80 — 1.90 (m, 2H), 2.78 (T, J =
5.9 Ty, 2H), 2.82 (1, J = 6.2 'y, 2H), 4.10 (c, 2H, CH,),
7.15 (1, J=8.5Tu, 2H, CH,), 7.30 (c, 1H, Tiason), 7.35
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(mn, J,, =83,J,.=56Tu,2H, CH,), 7.89 (c, 1H, Tio-
dheH), 12.22 (c, 1H, NH).
N-[5-(3-xnopo6eH3nn)-1,3-tiason-2-in]-4,5,6,7-
TeTparigpo-1-6eH3oTiocpeH-3-kap6okcamig 5b. Buxig
79 %, T. nn. 227 °C. CnekTtp AMP *H (400 My, DMSO)
6: 1.72 — 1.81 (m, 2H), 1.80 — 1.90 (m, 2H), 2.78 (1, J =
5.9 Ty, 2H), 2.82 (1, J = 6.2 'y, 2H), 4.25 (c, 1H, CH,),
7.34 (c, 1H, Tiazon), 7.28-7.33 (m, 1H, C,H,). 7.68 (d, J
=2.0Tu, 1H, C6H4), 7.71 (dd, J = 8.3, 2.1 Ty, 1H), 7.86
(c, 1H, TiodpeH), 12.24 (c, 1H, NH).
N-[5-(3-HiTpOGEH3UN)-1,3-Tia3on-2-in]-4,5,6,7-
TeTpariapo-1-6eH3oTiocheH-3-kap6okcamig 5¢. Buxig
69 %, T. nn. 269 °C. Cnektp AMP 1H (400 MI'y, DMSO)
6:1.74-1.82 (m, 2H), 1.81-1.89 (m, 2H), 2.80 (1, J=6.0
u, 2H), 2.84 (1, J = 6.5 'y, 2H), 4.29 (c, 1H, CH,), 7.34
(c, 1H, Tiason), 7.60 (1, J=7.6 'y, 1H, C.H,), 7.78 (a, J
=75y, 1H, CH,), 8.10 (4, J= 7.5y, 1H, CH,), 8.10
(c, 1H, CH,), 7.96 (c, 1H, TiocheH), 12.28 (c, 1H, NH).
6-MeTtun-N-(5-6eH3nn-1,3-tiason-2-in]-4,5,6,7-
TeTparigpo-1-6eH3otiopeH-3-kap6okcamig 5d. Buxig
77 %, T. nn. 201 °C. Cnektp AMP H (400 MI'u, DMSO)
6:1.00 (g, J=6.3Tu, 3H, CH,), 1.23 -1.39 (v, 1H), 1.79
—1.81 (m, 2H), 2.29 (ag, J = 15.4, 10.2 Iy, 1H), 2.63 —
2.71 (m, 1H), 2.80 (g4, J = 16.1, 3.9 'y, 1H), 2.90 — 2.95
(m, 1H), 4.08 (c, 1H, CH,), 7.20 — 7.30 (m, 6H, CH,+ Tia-
30n), 8.23 (c, 1H, TiodpeH), 12.18 (c, 1H, NH). Cnektp
AMP 3C (101 Mru, DMSO) &: 21.59, 25.61, 29.31, 30.79,
32.48, 33.14, 126.91, 128.44, 128.86, 129.04, 131.68,
133.00, 134.92, 135.62, 137.05, 140.81, 157.84, 161.77.
6-Metun-N-[5-(4-cpTopobeH3nn)-1,3-tiazon-2-inj-
4,5,6,7-TeTparigpo-1-6eH3otiocheH-3-kap6okcamig, 5e.
Buxig 69 %, T. nn. 214 °C. Cnektp AMP H (400 My,
DMSO0) &: 1.00 (4, J =6.4 Ty, 3H, CH,), 1.24 — 1.33 (m, 1H),
1.78 — 1.83 (m, 2H), 2.28 (g4, J = 15.7, 10.0 'y, 1H), 2.58
—2.71 (v, 1H), 2.80 (a4, J = 16.2, 3.5 'y, 1H), 2.89 — 2.95
(m, 1H), 4.07 (c, 2H, CH,), 7.12 (1, J = 8.8 'y, 2H, CH)),
7.27 (c, 1H, Tiason), 7.30 (ag, J,,, = 8.2, J,,. = 5.7 'y, 2H,
C,H,), 8.24 (c, 1H, Tiodpen), 12.23 (c, 1H, NH). CnekTp
AMP 13C (101 My, DMSO) &: 21.58, 25.61, 29.31, 30.79,
31.56, 33.14, 115.73 (g, J=21.2 T'y), 128.46, 130.70 (8, J =
8.0 u), 131.59, 132.98, 134.98, 135.62, 136.99 (g, J =
2.9Tw), 137.05, 157.90, 161.41 (g, J = 242.2 Ty), 161.78.

6-MeTun-N-[5-(2-xnopo6eH3un)-1,3-tiason-2-inj-
4,5,6,7-TteTparigpo-1-6eH3oTiodpeH-3-kapookcamip,
5f. Buxig 61 %, T. nn. 199 °C. Cnektp AMP *H CnekTtp
AMP *H (400 My, DMSO) &: 1.00 (4, J = 6.3 'y, 3H,
CH,), 1.20- 1.39 (m, 1H), 1.76 — 1.84 (m, 2H), 2.29 (a4,
J=15.7,10.2 T'y, 1H), 2.60 — 2.70 (m, 1H), 2.81 (aa, J =
16.4, 4.1 Tu, 1H), 2.85 —2.97 (m, 1H), 4.19 (c, 2H, CH,),
7.11- 7.36 (m, 3H, C.H, + Tiazon), 7.42 — 7.46 (m, 2H,
C,H,), 8.24 (c, 1H, TiocpeH), 12.20 (c, 1H, NH). Cnektp
AMP 3C (101 Mrlu, DMSO) &: 21.59, 25.62, 29.31,
30.28, 30.79, 33.14, 128.09, 128.50, 129.12, 129.71,
129.93, 131.45, 132.93, 133.20, 135.46, 135.63, 137.06,
138.15, 157.85, 161.78.

6-MeTtun-N-[5-(3-HiTp06EeH3uN)-1,3-Tia3on-2-in]-
4,5,6,7-TteTparigpo-1-6eH3oTiodpeH-3-kapGokcamip,
5g. Buxig 77 %, T. nn. 251 °C. Cnektp AMP *H (400
Mru, DMSO) &: 0.99 (g, J = 6.0 'y, 1H, CH,), 1.26 —
1.31 (m, 1H), 1.78 — 1.82 (m, 2H), 2.28 (ag, J = 15.2,
10.6 Iy, 1H), 2.62 — 2.72 (M, 1H), 2.74 — 2.84 (m, 1H),
2.86 — 3.01 (m, 1H), 4.27 (c, 1H, CH,), 7.36 (c, 1H, Tia-
3on), 7.62 (1, J = 7.8 Ty, 1H, CH,), 7.76 (8, J = 7.5 Ty,
1H, CH,), 8.09 (@, J = 7.4 Ty, 1H, CH,), 8.16 (c, 1H,
C,H,). 8.24 (c, 1H, TiocpeH), 12.24 (c, 1H, NH). Cnektp
AMP 3C (101 Mrlu, DMSO) &: 21.60, 25.61, 29.33,
30.80, 31.71, 33.15, 122.05, 123.44, 128.58, 130.31,
130.59, 132.93, 135.63, 135.72, 135.78, 137.09, 143.22,
148.40, 158.23, 161.85.

6-MeTun-N-{5-[2-xnopo-5-(TpucptopomeTnn)6ek-
3un]-1,3-tiason-2-in}-4,5,6,7-tetparigpo-1-
6eH3oTioheH-3-kap6okcamig 5h. Buxig 68 %, T. n.
221 °C. Cnextp AMP H (400 MI'y, DMSO) &: 1.00 (a, J
=6.4 Ty, 3H, CH,), 1.20 — 1.43 (m, 1H), 1.72 — 1.88 (m,
2H), 2.20 — 2.37 (m, 1H), 2.59 — 2.73 (m, 1H), 2.80 (a4, J
= 16.3, 4.0 'y, 1H), 2.89 — 2.96 (m, 1H), 4.30 (c, 2H,
CH,), 7.33 (c, 1H, Tiason), 7.66 (4, J = 8.4 'y, 1H, C H,),
7.71(pn,J=8.3Tu,1H,CH,), 7.88 (c,1H,CH,), 8.24 (c,
1H, TiodpeH), 12.24 (c, 1H, NH). Cnektp AMP *C (101
Mlu, DMSO) &: 21.57, 25.62, 29.31, 30.11, 30.77,
33.13, 124.24 (k, J = 272.2 Ty), 125.89 (k, J = 3.2 T'L),
128.11 (x, J = 6.9), 128.34 (k, J = 45.5), 128.59, 128.74,
131.12, 132.86, 135.63, 135.91 (k, J = 4.5 I'y), 137.07,
137.71, 139.74, 158.03, 161.82.

CUHTES3 N NPOTUBOOIMYXO/IEBAA AKTUBHOCTb 6-(H/Me)-N-(5-R-BEH3W/1-1,3-TUA30/1-2-UT)-
4,5,6,7-TETPArnapPoO-1 BEH30TUOPEHA-3-KAPBOKCAMA0B

0. B. OcTtaniok, [. A. ®pono., B. C. MaTtuiiuyk

JIbBOBCKUU HayUOHa/IbHbIU yHUBepcumem umMeHu VisaHa dpaHko

E-mail: matichyk@mail. lviv.ua

Uenb pa6otbl. CuHTe3 HoBbIX 6-(H/Me)-N-(5-R-6eH3un-1,3-tnason-2-un)-4,5,6,7-tetparngpo-1-6eH3otnodeH-3-kap-
60KcaMuaoB 1 UCCefoBaHne nx NPOTUBOOMYXOEBO aKTUBHOCTM.

Matepuanbl 1 meTogbl. [py BbINOSIHEHNN 3KCNEPUMEHTASIBHONM YacTh paboTbl UCMOMb30BaHbl TPALNLMOHHbIE METOAbI
OpraHN4eckoro cuHTesa. IcxogHble peareHTbl CUHTE3MPOBaHbI N0 U3BECTHLIM METOAMKAM C MCNOJIb30BaHEM KOMMepPYeCKn
OOCTYMHbIX peakTnBoB. CnekTpbl AMP noay4YeHHbIX COeANHEHU CHUMau Ha npubope Varian VXR-400, pacTBopuTeb
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DMSO-d6, ctaHgapT — TeTpameTu/icuiaH. VdyyeHne npoTMBOOMNYXOIEBOI aKTUBHOCTU CUHTE3MPOBAHHbLIX COEAUHEHWIA
BbIMOJTHANN B paMKax MexayHapoaHoi HayuHoi nporpammbl DTP (Developmental Therapeutic Program) HaumoHanibHoro
nHctuTyTa paka (NCI, Bete3ga, MapuneHng, CLLA).

Pe3ynbratbl U 06GcyXxpaeHue. MNonyyeHo ceputo HoBbix 6-(H/Me)-N-(5-R-6eH3nn-1,3-tnason-2-nn)-4,5,6,7-tetparnapo-
1-6eH3oTnoheH-3-kapbokcamnaos (5a-h). ccnegosaHa npoTuBoonyxosneBast akTMBHOCTb N-[5-(3-x10pobeHsnn)-1,3-
Tnason-2-unj-4,5,6,7-tetparngpo-1-6eH3otnodeH-3-kapbokcamuga (5b), N-(5-6eH3nn-1,3-tnason-2-nn-6-metnn-4,5,6,7-
TeTparngpo-1-6eHsotnoden-3-kapookcammga (5d) n 6-metun-N-{5-[2-xnopo-5-(TpudTropomeTnn)beH3unn]-1,3-tmason-
2-nn}-4,5,6,7-TeTparngpo-1- 6eH3oTmodeH-3-kapbokcammga (5h). YctaHoeneHo, uto coeauHenust 5b n 5d obnagatot
3HaAYMTE/TbHBIM NPOTUBOOMNYXO/1IEBLIM 3DhEKTOM.

BbiBoAbl. CYHTE3MPOBAHO Psif HOBbIX MPOM3BOAHBLIX TWas3o/a, fABa U3 KOTOPbIX MPOSIBUIM BbICOKYHD CMOCOGHOCTb
NoAaB/sATb POCT OMYXO/EBLIX KMETOK YesnioBeka in vitro. MNMokasaHo, YTO NPoM3BOAHbIE 5 apuiMeTuaTmasona sBsTCs
NepcnekTUBHLIMU /151 MOMCKA MHHOBALMOHHBIX NPOTUBOPAKOBbIX areHTOB.

KntoueBble c/ioBa: TMA30/1; X/I0p0apuvpoBaHne; NPOTNBOOMNYX0/1eBast aKTUBHOCTb.

SYNTHESIS AND ANTITUMOR ACTIVITY OF 6-(H/Me)-N-(5-R-BENZYL-1,3-THIAZOL-2-YL)-4,5,6,7-
TETRAHYDRO-1-BENZOTHIOPHENE-3-CARBOXAMIDES

Yu. V. Ostapiuk, D. A. Frolov, V. S. Matiychuk

Ivan Franko National University of Lviv
e-mail: matichyk@mail.lviv.ua

The aim of the work. Synthesis of new 6-(N/Me)-N-(5-R-benzyl-1,3-thiazol-2-yl)-4,5,6,7-tetrahydro-1-benzothiophen-3-
carboxamides and investigation of their antitumor activity.

Materials and Methods. It was used traditional methods of organic synthesis during performing of experimental part. The
key starting reagents synthesized by known methods from commercially available reagents. The *H and **C NMR spectra of
the synthesized compounds were recorded on a Varian VXR-400 instrument, DMSO-d, solvent, tetramethylsilane standard.
Study of the antitumor activity of synthesized compounds was carried out within the framework of the international scientific
program DTP (Developmental Therapeutic Program) of the National Cancer Institute (NCI, Bethesda, Maryland, USA).
Results and Discussion. The new series of 6-(H/Me)-N-(5-R-benzyl-1,3-thiazol-2-yl)-4,5,6,7-tetrahydro-1-
benzothiophen-3-carboxamides (5a-h) were synthesized. The antitumor activity of N-[5-(3-hlorobenzyl)-1,3-thiazol-2-
yl]-4,5,6,7-tetrahydro-1-benzothiophen-3-carboxamide  (5b), N-(5-benzyl-1,3-thiazol-2-yl-6-methyl-4,5,6,7-tetrahydro-
1-benzothiophen-3-carboxamide (5d) and 6-metyl-N-{5-[2-chloro-5-(trifluoromethyl)benzyl]-1,3-thiazol-2-yl}-4,5,6,7-
tetrahydro-1-benzothiophen-3-carboxamide (5h) were studied. It was established that the compounds 5b and 5d have
significant antitumor effect.

Conclusions. A series of new thiazole derivatives were synthesized, two of which showed a high ability to inhibit the in
vitro growth of human tumor cells. It is shown that 5-arylmetylthiazole derivatives are promising to search for innovative
anti-cancer agents.

Key words: thiazole; chloroarylation; antitumor activity.
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