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MeTa po6oTu. CvHTE3 Ta AOC/IIKEHHSA MPOTUMYX/IMHHOT aKTUBHOCTI 2-(1H-6eH3imigason-2-in)- i 2-6eH3Tiazon-2-in-3-(5-
apunypaH-2-in)akpunoHITpusIiB.

Martepianu i Metogu. OpraHiyHuii cuHTes, *H AMP cnekTpockonis, eneMeHTHUIA aHai3, papMakoioriyHNA CKPUHIHT.
Pe3synbtatm 1 06roBopeHHA. B3aemogieto 5-apundypdyponis 3 (1H-6eHsimigason-2-in)- ta 6eH3Tiazon-2-
iMaLEeToOHITPUAIOM OTpUMaHO pag  HoBux  2-(1H-6eHsimigason-2-in)- Ta 2-6eH3Tia3on-2-in-3-(5-apundypaH-2-in)
aKkpunoHitpunis. CTPYKTYpy CUHTE30BaHMX CMOJYK MIATBEPIKEHO €NEMEHTHUM aHasli3om Ta cnektpockonieto *H AMP.
3pilicHeHO JocnigpkeHHA 6ioNoriYHOT aKTMBHOCTI CMHTE30BaHWX CMOMyK. BCTaHOBMEHO, WO BOHW MNPOSIBASAKTbL
NPOTUMYX/IMHHY Ait0 PI3HOrO PiBHA 3i 3HaYeHHs MM mean GP = 32.11 — 102.31%.

BucHoBKU. Po3po6riieHo meToauky cuHTesy 2-(1H-6eH3imigason-2-in)- Ta 2-6eH3Tia3on-2-in-3-(5-apundgypax-
2-in)akpunoHiTpuie. LOCAIgKEHO NPOTUNYX/IUHHY aKTUBHICTb CUHTE30BaHWX CMONYK. |A4eHTUdIKOBAHO CMOJyKy-
XiT — 2-(1H-6eH3imigason-2-in)-3-[5-(4-xnopodeHin)dypaH-2-in]-akpunoHiTpua, NepcnekTuBHy A5 nogasbLiol
onTumisaLii.

KntouoBi cnoBa: (hypaH; 6eH3imigason; 6eH3Tia3os; apuaoBaHHSA; peakuis KHboBeHarens; npoTunyx/iMHHa akTUBHICTb.

BcTyn. OHKOMOrYHI  3aXBOPIOBAHHS — OfHI 3 Hali-
6inbw 60MOYILNX MeANKO-6i0N0riYHMX Ta coLuiaslbHUX
npo6naemM cborogeHHs. OHKOMIOrYHA NaToNOoria € NPUYN-
HO0 A0 8 % yCix BUMNaAKIB CMepPTi i NOCTYNaeTbes 3a LM
MOKa3HWKOM /vlle CepueBO-CyANHHUM 3aXBOPHOBaH-
HAM. HesBaxatoun Ha 3HauHi ycnixu B Ximiotepanii 3/10-
AKICHUX NyX/IMH, 6arato BMAIB paky 3a/IMWaeTbCcs HeBu-
NIKOBHUMU, HAasiBHUIA apceHan NpoTUNyxX/IMHHUX npena-
paTiB € HefocTaTHii. TOMy MOLUYK HOBWMX OPraHiyHux
CNONyK, WO NPOSABASAITb MPOTUPAKOBY aKTUBHICTb € ak-
TyasIbHOIO 3a/a4et0 CbOrOeHHS.

leTepounKivHi Cronykn 3 3-thypaH-2-
iINaKpUNOHITPUIbHUM (hparMeHTOM Yy MONeEKyni € Bifo-
MO0 TPYMOK BGIiONOMYHO aKTUBHUX PEYOBUH, ONSA AKUX
XapakTepHa pisHOMaHITHa gis, B TOMY YnCAi i NpoTunyx-
nunHHa [1-5]. MoxigHi 3-(5-apundoypaH-2-in)akpunoHi-
TpUay BMBYEHI 3HAYHO MeHLe. [loBiZOMIANOCH MPO
NpoTUBIPYCHy [6], NpoTUTY6EPKYILO3HY [7, 8], aueTus-
xoniHecTtepasHy [9,10] Ta npoTunyxavHHy [11-13] ak-
TUBHICTb LIbOTO K/lacy Crnonyk. 3okpema, aBTopaMu po-
607K [11] 6yn0 iAeHTUDIKOBAHO 2-apuUNakpuUIoHITPUIb-
HWIA dpapmakodop MPOTUNYXIMHHOT aKTUBHOCTI (CTPYK-
Typa |). Po3BuBatoun gaHi AOCAIMKEHHS, MU 34iACHUAN
noro mogmcpikauito — 3aMiHa apunbHOro oparmMeHTa Ha
6eH3iMigasonbHNii Ta 6eH3TiazonbHUii (cTpykTypa II).
Lle npn3BoAnTL A0 NOSIBU OAHOMO JAOAATKOBOIrO JOHOPY i
[BOX aKLenTopiB BOAHEBOrO 3B’A3KY, L0 MOXEe CNpusTn
3B’A3yBaAHHIO NiraH4y 3 MiLLEHHIO.

N
Ar |

Martepianu i metogu. py BMKOHAHHI eKcnepumeH-
Ta/IbHOT YacTVHM PoBOTU BUKOPUCTAHO TpaauLiiHi Me-
TOAW OpraHiyHoOro cuHTesy. BuxigHi peareHTn cuMHTe30-
BaHO 3a BiAOMVMY METOAMKaMH i3 KOMepPLiAHO AOCTYyn-
HUX peakTuBiB. Cnektpu H AMP ogepxaHux crnonyk
3HiManncb Ha npunagi Varian VXR-400, pO34MHHUK
DMSO-d6, ctaHfapT — TeTpameTuncuniaH. BuByeHHs
NPOTUNYX/IMHHOI aKTUBHOCTI CUHTE30BaHWX CMOMYK BU-
KOHYBa/IM B pamkKax MDKHapOAHOI HayKoBOI mporpamm
DTP (Developmental Therapeutic Program) HaujioHasb-
Horo iHcTUTYTY paky (NCI, betesga, MepineHg, CLUA).

Pesynbtatn i o6roBopeHHsl. CuHTE3 UifIbOBUX
2-(1H-6eHsimigazon-2-in)- 3a-c Ta 2-6eH3Tiazon-2-in-3-
(5-apundpypaH-2-in)akpunoHitpunis 3d-f 3gilicHioBain
3a gonomorow peakuii KHboBeHarens 5-apundypdypo-
nis la-d 3 1H-6eH3imiga3on-2-i1)aueToHiTpuiIoM 2a Ta
6eH3Tiazon-2-inayetoHitpusiom 2b BignosigHo. 5-Apusi-
dypdyponmn 6ynu otpumati la-d B3aemogieto apeHaia-

ISSN 2312-0967. Pharmaceutical review. 2019. Ne 1

25



CuHTe3 06i0JI0TiYHO aKTUBHHUX CIIOJIYK
Synthesis of biologically active compounds

30HieBMX coneil 3 hypchypoiom B ymoBax peakuii Meep-
BeiHa [14]. (LH-6eHsimiga3on-2-in)aueToHiTpun 2a 6ys
CMHTE30BaHU B3aeMOield opmo-heHineHamamiy 3
uiaHouytoBMM  ectepom  [15], a  GeHsTiazon-2-
inaueToHiTpun 2b — 2-mepkanToaHisiiHy 3 MaslIOHOAMHI-
Tpuiom [16]. Baemogito anbgerigis la-d 3 aueToHiTpu-
namu 2a,b npoBoanu B cepefoBuLLi KUMAYOro CNupTy
B MPUCYTHOCTI NiNepuanHy sk OCHOBW. Buxoam npopgyk-
TiB peakuii ctaHoBUAN 81 — 92 %.
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3a X=NH, R=4-Cl;
3b X=NH, R=4-Br; 8

Cepep 2-6eHsimigasonin3amilleHnx MoxXigHWX Hanak-
TUBHILLMM BUSIBUBCS HITPWUA 3 4-X10POPEHINTbHAM 3a-
MiCHMKOM Yy dhypaHoBOMY s4pi (cnonyka 3a, mean GP
(cepefHE 3Ha4YeHHA BigCOTKY pocTy) = 32.11%). 3amiHa
X/10py Ha 6poM npvBesa A0 3Ha4YHOI BTpaTy akTUBHOCTI
(3b, mean GP = 85.47%), a Ha 2,5-aux/10pHuii 3aMic-
HUK A0 noBHoI BTpaTtuh (3¢, mean GP = 98.02%). Masio-
aKTUBHUMMW BUSABUINCH | CNONYKN 3 2-6eH3Tia30/1bHUM
3amicHukoM (mean GP = 84.86 — 102.31 %).
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3¢ X=NH, R=2,5-Cl,;

3dX=S§,R=H;

3e X=S5,R=4-Cl;

3fX =S, R=2,5Cl,

OTtpumaHi apundypdypunigeHosi noxigHi  CBITI0-
OpaHXeBOoro Konbopy, po3unHHi B AM®PA Ta AMCO,
NPakTUYHO HEe PO34YMHHI B HEMONAPHUX PO3YMHHUKAX i
Bogj. Ix 6ygosa fosefeHa 3a gornomoro *H AMP cnek-
Tpockonii. 3okpema curHanm CH= rpynu — y BUrnAgi
cuHrnety npm 8.14 — 8.21 M. 4 a NH y cnonykax 3a-c
npun 13.01 — 13.02 m. u.

MpoTMPaKoBy aKTUBHICTb CUHTE30BaHWUX CMOMYK BU-
BYa/IMN METOLOM  BUCOKOE(DEeKTMBHOIO  6ionoriyHoro
CKPUHIHTY Ha 60 NiHisxX KAITWH (Tabn. 1), Wo oxonnowTb
Maiixe BeCb CNekTp PakoBUX 3axXBOPHOBaHb SIHOAMHYU (B
TOMY YncAi nelikemii, HeApPiGHOKMITUHHOIO paky fiereHb,
eniteniaibHOro0 paky KuweyHuka, paky LIHC, menaHo-
MW, paky SEYHUKIB, HUPOK, NPOCTaTK Ta MOMOYHOI 3a10-
31) Npu Ai1 pevyoBUHN B KOHUeHTpauii 10° monb/n. Ak
KiNbKiICHWI NapameTp akTMBHOCTI po3paxoByBasin BiAco-
TOK POCTY KNIiTUH NiHili paky GP (%) NOpiBHAHO 3 KOHT-
ponem [17—20]. Pe3ynbtatv AOC/iAXeHb NPOTUNYX/INH-
HOT aKTUBHOCTI HaBefeHo y Tabnumui 1.

BcTtaHoBNeHO, Lo oTpuMaHi noxiaHi 3-(5-apundypaH-
2-iM)akpunoHiTpUY MPOABAAKTL MPOTUNYXJIMHHY aK-
TUBHICTb PI3HOrO piBHA il (mean GP = 32.11 - 102.31%).

3a pesynsratamm NpeckpuHiHry cnosnyky 3a sigibpa-
HO A19 ApYroro eTany AOCAiAKEHb, LU0 NoNsAraB y TeCcTy-
BaHHi Ha 60 NiHIAX NYX/IMHHUX KNITUH Y TPagI€EHTI KOH-
ueHTpauin (100uM, 10uM, 1uM, 0.1uM Ta 0.01pM). 3a
eKcnepuMeHTasIbHUMIN  pe3ynisTataMy  I'PYHTOBHOIO in
Vitro CKpUHIHTY ANnsi cnonykmn 3a po3paxoBaHo Tpu 4030-
3aU1eXHI NnapameTpu:

> Gl — KOHUEHTpaLis, sika BUKIMKAE NPUTHIYEHHS
pocTy 50 % KNiTWH NiHil;

» TGl — KOHLEeHTpaLis cnosyku, L0 CTBOPIOE NOBHE
NPUrHIYeHHST POCTY;

> LC,, — KOHUEHTpaLlis PeYoBUHM, L0 NPUBOAUTL A0
50 % 3arnbeni KNiTuH.

Pe3ynstat AocnimpkeHb I'PYHTOBHOIO in Vitro ckpu-
HiHTy (Tabn. 2) ceigyatb NPo BUCOKY NPOTUMYX/TUHHY aK-
TUBHICTb CMOJYKM 3a W00 BCiX NiHili TECTOBAHUX K/TITUH
3/105KICHUX MyX/IMH. CepeaHi 3HadeHHs Gl = 7.49uM
Ta TGl = 7.49uM. HaliuyTAmBILLOI BUABWUIUCHL NiHINA:
CAKI-1 pak Hupok (G, = 1.70uM, TGI = 3.55uM).

LWoao pagy NiHiA KNITUH 3M108KICHUX NYX/IMH crocTe-
piraBcs UMTOTOKCUYHMIT edoekT. Lie, 30kpema, niHii
SK-MEL-5 ta UACC-62 menaHomu (LC, = 51.8uM T1a
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Ta6nuuysa 1. LINTOTOKCMYHICTb CUHTE30BaHNX CMO/YK Y KOHUEeHTpauii 10° M Ha 60 niHissX pakoBuX K/TiTWH

CepegHsa
No MITOTUYHA

Crnonykm AKTUBHICTb

60 niHin, %

[JianasoH
MITOTUYHOT
aKTUBHOCTI
60 ninili, %

HainuyTnusiwi AiHil KNITUH | MITOTUYHA aKTUBHICTb, GP %

3a 32.11 -29.72 - 65.27

SNB-75 (pak LHC) -29.72

ACHN (pak H1pok) -21.98

786-0 (pak HMpok) -20.70

MALME-3M (menaHoma) -18.11
MDA-MB-231/ATCC (pak MO/04YHOT 3as103m) -19.27
HOP-92 (HeapibHOKNITUHHWIA pak nerexb) -8.603
UO-31 (pak Hupok) -5.83

OVCAR-4 (pak sieuHukiB) 3.86

CAKI-1 (pak HMpok) 4.32

OVCAR-3 (pak sieuHukiB) 5.17

RXF 393 (pak Hupok) 8.09

LOX IMVI (menaHoma) 11.81

HS 578T (pak Mmono4yHoi 3an03u) 12.07

A498 (pak Hupok) 15.95

HCT-116 (eniTenianibHUIA pak KMwe4vHuka) 16.76
UACC-62 (menaHoma) 19.17

NCI-H460 (HegpiGHOKNITUHHWIA pak fiereHb) 22.44
RPMI-8226 (neikemisl) 24.72

CCRF-CEM (neiikemis) 38.103

3b 85.47 58.41 - 118.90

SNB-75 (pak LUHC) 58.41

ACHN (pak H1pok) 62.35

HCT-15 (eniTenianbHuii pak kuweyHuka) 63.14
OVCAR-8 (pak sieuHukiB) 66.98

3c 98.02 79.04 — 111.92

MDA-MB-468 (pak Mo/104HOI 3a1031) 79.04

3d 102.31 84.49 —127.16

NCI-H322M (HefpiGHOKNITUHHWIA pak nerexb) 84.49

3e 98.34 67.66 —121.49

SK-MEL-5 (menaHoma) 67.66
EKVX (HeapiGHOK/MNITUHHWIA pak nerexb) 72.44
HOP-62 (HegpibHOKNITUHHMIA pak nereHb) 80.71

3f 84.86 11.05 - 116.29

HOP-92 (Heapi6HOKMITUHHWIA pak nerexb) 11.05
UACC-62 (menaHoma) 41.36

UO-31 (pak Hupok) 59.15

SK-MEL-5 (menaHoma) 59.70

RPMI-8226 (neiikemisl) 65.34

73.7uM), OVCAR-3 paky sieuHukis (LC,, = 8.33uM),
786-0 Ta RXF 393 paky Hupok (LC., = 6.98uM Ta
7.44pM), MDA-MB-231/ATCC T1a MDA-MB-468 paky
MoJsiouHoi 3as103u (LC, = 25.6uM Ta 7.53uM).

[ns 06’ekTMBHOI iHTEpnpeTauil gaHnX AOCNIAKEHHS
NPOTUNYX/IMHHOI aKTMBHOCTI PO3paxoBaHO TaKOX iHAEKC
cenektuBHOCTI (SI) edpekTy cnonykn 3a Ha piBHI edhek-
TMBHOTO iHTBYBaHHS, WO AB/SE COOGO0 BifHOLLIEHHS Ce-
PEAHLOrO 3HAYEHHS NokasHuKa akTuBHocTi MID Gl , ans
BCIX NiHi pakoBMX KMITUH A0 CEPEAHbOro 3HAYEHHs Bia-
MOBIAHOIO MOKa3HVKa 4151 OKPEeMOro BuAy 3axBOpoBaH-
HS. BennunHy iHAEKCy CeNneKTUBHOCTI B Mexax 3—6 Tpak-
TYIOTb SIK NMOMIPHY CENIEeKTUBHICTb, 3HaYeHHs S| > 6 cBia-
YNTb MPO BMUCOKY CE/TEKTUBHICTb NPOTUNYX/IMHHOIO eddek-
Ty [21]. BcTaHOBMEHO, WO cnosyka 3a He nposiB/ise ce-
NEKTUBHOT Aii sk Ha piBHi Gl , Tak i Ha pieHi TGI (Ta6n. 3).

Tabnuus 4 incTpye akTVBHICTb CNOMyKM 3a Mopis-
HSAAHO 3 BiZOMMMU NiKapCbkMMK 3acobamun — 5-chTopypa-

uunom (5-FU), uyucnnatnHoMm, redpiTMHIGOM, a Takox
NPUPOAHOI0 PEYOBUHOK NPOTUNYX/IMHHOT AiT — KYPKYMi-
HOM. [pOTUNYX/INHHA aKTUBHICTb AOCNIAXYBaHOT Crony-
k1 3a Ha pisHi Gl , 3HauHo BuLa 3a 5-FU i cniBmipHa 3
uMcnaaTMHOM Ta KYPKYMIHOM | MOCTYMaEeTbea redi-
TUHIBY.

BucHoBKuU. Po3pobneHo  MeToAuKy — CUHTe3y
2-(1H-6eHsimigazon-2-in)- Ta 2-6eH3Tiazon-2-in-3-(5-
apundypaH-2-is1)akpuaoHiTpunis. [ocnifgxeHo npotu-
NYyX/IMHHY aKTUBHICTb CMHTE30BaHUX Cronyk. |aeHTugi-
KOBaHO crnonyky-xit — 2-(1H-6eH3imigason-2-in)-3-[5-(4-
xnopodeHin)dypax-2-in]-akpunoHiTpua, SK nepcnek-
TUBHY /18 NOA&/1bLLIOT ONTUMI3aL;i.

EkcnepumeHTas/ibHa YacTUHa

(1H-BeHsimigason-2-in)aueToHiTpun

Cymiw 10.8 1 (0.1 monb) opmo-heHineHgnamiy ta
10.7 mn (0.1 Mosb) LiaHOLTOBOrO ecTepy HarpisatoTb
npotarom 30 xBuviH npu 120 °C. Aogatotb 30 M1 cnvpry.
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Ta6nuuysa 2. Pe3ynstatyi NorAMbAeHoro in vitro AoCiKEeHHST NPOTUNYX/IMHHOT aKTUBHOCTI cnosyk 3a Ha 60 niHisx
pakoBMX KAITUH NPW rpagieHTi KoHUeHTpauin (104-108M)

XBopob6a n'“':aklgm“ Glg,, UM Tu(lilll XBopob6a NiHia KNITUH paky Gl UM Tj/:
Neikemis CCRF-CEM >100 >100 | MenaHoma LOX IMVI 4.58 32.8
HL-60(TB) 3.97 >100 MALME-3M 1.88 -
K-562 21.3 >100 M14 3.28 9.25
MOLT-4 8.48 >100 MDA-MB-435 3.27 >100
RPMI-8226 3.99 >100 SK-MEL-2 3.73 43.7
SR 6.59 >100 SK-MEL-28 2.80 6.89
Heppi6Ho- A549/ATCC 19.6 >100 SK-MEL-5 2.43 7.48
KNITUHHUA pak  ["Ekyx - >100 UACC-257 3.35 31.0
nierens HOP-62 441 | 327 UACC-62 3.94 19.9
HOP-92 2.60 6.64 | Pak sieuHukiB IGROV1 4.55 >100
NCI-H226 9.27 >100 OVCAR-3 2.21 4.29
NCI-H23 3.83 35.6 OVCAR-4 3.25 10.0
NCI-H322M 29.6 >100 OVCAR-8 3.96 98.2
NCI-H460 3.69 14.3 NCI/ADR-RES 2.61 8.21
NCI-H522 3.23 >100 SK-OV-3 4.57 42.5
EnitenianbHnii | COLO 205 2.33 - PaK HUPOK 786-0 2.07 3.80
PaK KMLWeYHKa | Hcc-2998 8.39 >100 A498 6.35 53.5
HCT-116 4.20 57.3 ACHN 4.57 >100
HCT-15 3.49 >100 CAKI-1 1.70 3.55
HT29 2.34 - RXF 393 5.82 >100
KM12 3.08 71.9 SN12C 2.78 5.89
SW-620 2.26 - UO-31 2.07 4.12
Pak L|HC SF-268 4.21 415 | pak monounoi | MCF7 2.64 >100
SF-295 5.94 >100 | 3an03mn MDA-MB- 2.12 25.6
SF-539 3.48 23.9 231/ATCC
SNB-19 24.6 >100 HS 578T 3.54 >100
SNB-75 2.18 5.48 BT-549 4.52 >100
U251 3.75 20.1 T-47D 1.56 -
Pak npoctatu PC-3 15.8 >100 MDA-MB-468 1.55 7.53
DU-145 3.61 76.0
Ta6nuusa 3. CeNneKkTMBHICTb il Cnosykn 3a Ha OKpeMmi BUAY PakoBUX 3aXBOPOBaHb Ha piBHi Gl
Bupa paky
Cnonyka | [NapameTp
N HKP/ EPK PLHC PA PH P PM3
Gl,, 24.06 9.529 3.727 7.360 3.251 3.525 3.623 9.705 2.655
3a SI* 0.311 0.786 2.010 1.018 2.305 2.126 2.068 0.772 2.822
TGI 100.0 65.47 82.30 48.50 31.38 43.87 38.69 88.00 66.63
SI** 0.628 0.959 0.763 1.294 2.000 1.431 1.622 0.713 0.942

MpumiTka. * iHAEKC cenekTMBHOCTI Ha piBHI Gl
N — nevikemia, HKP/1 — HegpiGHOKNITUHHWIA pak nereHb, EPK — enitenianbHuil pak kuweyHrka, PLUHC — pak LIHC,
M — menaHoma, PA — pak sieuHukiB, PH — pak Hupkn, PI — pak npoctatu, PM3 — pak MOI0YHOI 3a/103U.

50’

** [HOEKC CenekTUBHOCTI Ha piBHi TGI.
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Ta6nuysa 4. MNMopiBHAHHA NPOTUNYXMHHOT AT cnonyku 3a 3 5-chtopypauunom (5-FU), yucnaatmHom 1a KypKyMiHOM

Bupg paky

Cnonyka MG-
n HKPN EPK PLIHC M PA PH PM PM3 MID

3a 24.06 9.529 3.727 7.360 3.251 | 3.525 3.623 9.705 2.655 7.493
5-FU 151 >100 8.4 72.1 70.6 61.4 45.6 22.7 76.4 52.5
LincnnatuH 6.3 9.4 21.0 4.7 8.5 6.3 10.2 5.6 13.3 9.48
KypKyMmiH 3.7 9.2 4.7 5.8 7.1 8.9 10.2 11.2 59 7.41
lecpiTnHIO 3.54 7.81 7.02 8.14 5.28 6.63 2.67 1.65 7.81 3.24

OxonopxytoTb. Ocag, Wo YTBOPUBCS, Big(iNIbTPOBYHOTh
Ta NepekpucTasii3oByloTb 3 BoAW. Buxig 82 %. Tnn =
210-211 °C.

BeH3Tia3on-2-inayeToHiTpun

3miwytoTe npu nepemiwysaHHi 12.5 r (0.1 monb)
2-mepkanToaHiniiHy 6.7 1 (0.1 Mosb) MasIOHOHITPUIY
(5.7 mn 0.1 mosb) ouToBOT KMCAOTK Ta 30 M ChMPTY.
PeakuiliHa cymill po3irpiBaeTbCsl, peareHTv NnepexoanTb
Yy PO34uH, i yepe3 5 XBW/IMH BMNagae ocag, sKuii Big-
(PiNLTPOBYHOTHL Ta MEPEKPUCTaTI30BYOTh i3 eTaHosy. Bu-
xig 82 %. Tnn = 98-101 °C.

3arasibHa MeToAuKa cuHTe3y 2-(1H-6eHsimigason-
2-in)- Ta 2-6eHs3Tiaszon-2-in-3-(5-apundypan-2-in)
akpunoHitpunis 3a-f

Y KpYr/1040HHil KON6i i3 3BOPOTHUM XO104UNBHUKOM
knn'ataTe npotarom 1 rog 0.01 monb 5-apundypdypony
la-d, 0.01 wmonb 1H-6eHsimigason-2-i)- 2a uu
6eH3Tiazon-2-inauetoHitpuny 2b B 20 mn eTtaHony B
MPUCYTHOCTI 2 M ninepuguHy. YTBOpeHuii ocag Bia-
hinbTpoOBYBa/IM, NPOMUBAIM CIIMPTOM, NPOAYKT o4uLLa-
NN nepekpucTasiizauieto 3 cymiwli etaHo—-AM®A.

2-(1H-BeH3imiga3on-2-in)-3-[5-(4-xnopodpeHin)
dypaH-2-in]-akpunoHitpun 3a. Buxig 84 %. Tnn
>250 °C. CnekTtp AMP *H &: 13.01 (c, 1H, NH), 8.14 (c,
1H, CH=), 7.94 (@, J=7.0 Hz, 2H, CH,), 7.67 (g, J =
7.0 Hz, 1H, 6eHsimiga3on ), 7.61 (g, J = 7.0 Hz, 2H,
C,H,), 7.53 (g, J = 7.0 Hz, 1H, 6eHsimigason), 7.41 (c,
1H, dypaH), 7.39 (c, 1H, dypaH), 7.24 (M, 2H, 6eH3imi-
fason). 3HaiigeHo, %: C 69.54; H 3.55; N 12.26.
C20H12CIN3O. BupaxysaHo, %: C 69.47; H 3.50; N 12.15.

2-(1H-BeHsimipgason-2-in)-3-[5-(4-6pomocdpeHin)
c¢ypaH-2-in]-akpunoHitpun  3b. Buxig 81 %.
Tnn >250 °C. Cnektp AMP *H &: 13.01 (c, 1H, NH),
8.14 (c, 1H, CH=), 7.86 (8, J = 7.9 'y, 2H, CH,),
7.74 (0, J=8.0 'y, 2H, CH,), 7.60 (u.c, 2H, 6eH3imi-
pason), 7.42 (c, 1H, dypaH), 7.39 (g, J = 2.5 'y, 1H,
dypaH), 7.24 (m, 2H, 6eHsimigason). 3HaiigeHo, %.:
C61.51; H 3.14; N 10.83. C_H BrN30. BupaxyBa-

200 12

Ho, %: C 61.56; H 3.10; N 10.77.
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2-(1H-bBeH3imMmipa3on-2-in)-3-[5-(2,5-
anxnopodeHin)-cpypaH-2-inJakpunoHitpun 3c. Bu-
xig 87 %. Tnn >250°C. Cnektp AMP *H (500 MHz,
JMCO) &: 13.02 (c, 1H, NH), 8.17 (c, 1H, CH=), 7.83 (a,
1H,J=2.0Tu, CH,) 7.67 (g, 1H, J = 7.0 'y, 6eHsimina-
3on), 7.62 (g, 1H, J= 7.0 'y, 6eH3imigason), 7.59 (g, 1H,
J=8.0Ty, CH,) 7,49 (1H, ao.a, J=8.0i20 Ty, CH),
7.45 (c, 1H, dypaH), 7.42 (c, 1H, dypaH), 7.26 (m, 2H,
6eH3imigason). 3HaingeHo, %: C 63.24; H 3.01; N 11.12.
ConuC|2N30- BupaxysaHo, %: C 63.18; H 2.92;
N 11.05.

2-beH3oTia3on-2-in-3-(5-peHindypaH-2-in)-
akpunoHitpun 3d. Buxig 86 %. Tnn 167-168°C. 3Hali-
aeHo, %: C 73.03; H 3.74; N 8.65. C N,OS. Bupaxy-
BaHo, %: C 73.15; H 3.68; N 8.53.

2-BeH3oTia3on-2-in-3-[5-(4-xnopodeHin)ypaH-2-
in]-akpunonitpun 3e. Buxig 92 %. Tnn >250 °C.
Cnektp AMP H &: 8.21 (¢, 1H, CH), 8.14 (a, 1H,
J=7.8Tu, 6eHsotiazon) 8.03 (g, 1H, J = 7.8 'y, 6eH30-
Tiazon), 7.92 (g, 2H, J = 8.8 Ty, CH,); 7.59 (a, 2H,
J=8.8Tu, CH,); 7.56 (1, J = 7.8 I'u, 1H, 6eHsoTiason);
7.50 (g, 1H, J = 3.9 'y, cpypaH); 7.47 (1, 1H, J=7.8 Ty,
6eH3oTiazon); 7.41 (g, 1H, J = 3.9 'y, doypaH). 3Haige-
Ho, %: C 66.30; H 3.11; N 7.81. C, H,,CIN,OS. Bupaxy-
BaHo, %: C 66.21; H 3.06; N 7.72.

2-beH3oTia30n-2-in-3-[5-(2,5-auxnopodeHin)-
thypaHn-2-in]-akpunoHitpun 3f. Buxig 90 %.
Tnn >250 °C. Cnektp AMP H &: 8.24 ¢ (1H, CH=), 8.15
(4, 1H, J = 7.8 T'y, 6eHsoTiazon) 8.06 (g, 1H, J=7.8 Ty,
6eHsortiazon); 7.85 (c, 1H, C,H,); 7.59 (g, 1H,J=8.0 Ty,
C,H,); 7.56 (1, 1H, J = 7.8 'y, 6eH30Tiazon); 7.51 (4, 1H,
J=8.0Tu, CH,), 7.47 (1, 1H, J = 7.8 'y, 6eH30Tiason),
7.45 (c, 1H, dypaH), 7.42 (c, 1H, cdypaH). 3HaingeHo, %:
C60.54;H2.6;N 7.11. ConmC'zNzOS- BupaxysaHo, %:
C 60.47; H 2.54; N 7.05
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CuHTe3 06i0JI0TiYHO aKTUBHHUX CIIOJIYK
Synthesis of biologically active compounds

CUHTE3 N NPOTUBOOMYXONEBAA AKTUBHOCTb 2-(1H-BEH3UMWAA30/-2-UN)- N
2-BEH3TUA30/-2-1UN-3-(5-APUN®YPAH-2-UNM)AKPUNOHUTPUOB

0. E. Matuituyk?, B. B. Orypuos?, B. C. MaTtuiiuyk?

J1bBoBCKUU HaYUOHa/IbHbIlU MeduyUHCKUl yHusepcumem umeHu faHusa anuykozo?
JTbBOBCKUU HayUOHa/bHbIU yHUBepcumem uMeHu VisaHa ®paHka?

matichyk@mail.lviv.ua

Lenb pa6oTbl. CUHTE3 1 1cCefoBaHne NPOTUBOOMNYXO/1EBOW aKTUBHOCTM 2- (1LH-6eH3umMnaas3on-2-un)- n 2-6eH3Tmason-
2-un-3-(5-apundpypaHn-2-1n) akpuoHUTPUIIOB.

Matepuanbl n metogbl. OpraHnyecknii crHTes, *H AMP cnekTpocKonus, 3/1eMEeHTHbI aHanm3, apMakosornyeckunia
CKPVIHWHT.

Pesynbratbl M o6cyxaeHue. B3laumogeicteuem 5-apundypdyponos ¢ (1H-6eH3nmupgason-2-un)- n 6eH3Tnason-
2-UNaueToHNTPUIOM NOJYYEH PAf, HOBbIX 2- (1H-6eH3umugason-2-un)- n 2-6eHstnason-2-un-3-(5-apundypaH-2-un)
aKpUIOHUTPUNOB. CTPYKTYPY CUHTE3VPOBaHHbIX COEAMHEHNIA NOATBEPXKAEHO 3/IEMEHTHLIM aHa/IM30M ¥ CNEKTPOCKONUEN
H AMP. WccnegoBaHa NpoTMBOOMNYXoeBas aKTUBHOCTb MOTYYEHHbIX COEAUHEHWA. YCTaHOB/IEHO, YTO OHW NPOSBASOT
aKTVBHOCTb PasHOro ypoBHA CO 3HadYeHmamMn mean GP = 32.11 — 102.31 %.

BbiBogbl. Pa3spabotaHa MeToauka cuHTesa 2-(1H-6eH3umupason-2-un)- u 2-6eHstnaszon-2-un-3-(5-apundypax-2-
WN)akpUNoHNTPUNOB. VccnefoBaHa MPOTMBOONYX/IeBas aKTUBHOCTb MOMYYEHHbIX COeAMHEHW. VaeHTudrumpoBaHo
coefiHeHne-xut — 2-(1H-6eH3nmugason-2-un)-3-[5-(4-xnopoeHunn)dypaH-2-nnl-akpunoHUTpun, nepcrnekTMBHoe A/
JanbHenwen onTuMmmsanuu.

KnioueBble cnoBa: oypaH; 6eH3Mnaa30/; 6eH3TUa30N; apuimpoBaHue; peakumy KHéBeHarens; npoTuBoomnyxosesas
aKTUBHOCTb.

SYNTHESIS AND ANTITUMOR ACTIVITY 2-BENZOTHIAZOL-2-YL- AND 2-(1H-BENZOIMIDAZOL-2-YL)-
3-(5-PHENYLFURAN-2-YL)-ACRYLONITRILES

Yu. E. Matiichuk?, V. V. Ogurtsov?, V. S. Matiychuk?

1Danylo Halytsky Lviv National Medical University
2lvan Franko Lviv National University

matichyk@mail.lviv.ua

The aim of the work. Synthesis and study of antitumor activity of 2-benzothiazol-2-yl- and 2-(1H-benzoimidazol-2-yl)-3-
(5-phenylfuran-2-yl)-acrylonitriles.

Materials and Methods. Organic synthesis, *H NMR spectroscopy, elemental analysis, pharmacological screening.
Results and Discussion. A series of novel 2-benzothiazol-2-yl-3-(5-phenyl-furan-2-yl)- and 2-(1H-benzoimidazol-2-
yD)-3-(5-phenyl-furan-2-yl)-acrylonitriles were obtained via reaction of 5-arylfurfurals with (1H-benzoimidazol-2-yl)- and
benzothiazol-2-yl-acetonitrile. The structure of synthesized compounds was confirmed by elemental analysis and *H NMR
spectroscopy. Antitumor activity of synthesized compounds was investigated. It is found that they exhibit activity of different
levels with values mean GP = 32.11 — 102.31 %.

Conclusions. The method 2-benzothiazol-2-yl-3-(5-phenyl-furan-2-yl)- and 2-(1H-benzoimidazol-2-yl)-3-(5-phenyl-furan-
2-yh)-acrylonitriles synthesis was developed. Antitumor activity of synthesized compounds was investigated. The hit-
compound — 2-(1H-benzimidazol-2-yl)-3-[5-(4-chlorophenyl)furan-2-yl]acrylonitrile that is promising for further optimization
was identified.

Key words: furan; benzoimidazole; benzothiazole; arylation; Knoevenagel reaction; antitumor activity.
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