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CUHTES3, KPUCTAJTIMHA BYAOBA NOXIAHUX 6,8-3AMILLEHUX[1,2,4]TPIA30J10

[4,3-b]NIPUAA3UH-3-INTTIO)ALLETAMIAIB 9K MOTEHUIMHUX NPOTUCYAOMHUX
ArEHTIB

©r. 1. CesepiHa, B. O. HueHko', A. M. JleM4yeHKO'
HauioHanibHWi papmMaLeBTUYHN YHIBEPCUTET, XapKiB
IHcTuTYT Phapmakosnorii Ta Tokcukosnorii’, Knie

Pe3iome: 34i1CHEHO CUHTE3 HOBUX NOXIiAHMX 6,8-3amiweHnx[1,2,4]tpiasono[4,3-b]-nipnaasnH-3-inTioaueTtamigis. 3a
L0OMOMOrOl0 PEHTreHOCTPYKTYPHOrO aHafnidy BCTAHOBMEHO CTPYKTYypy Ta HanpsaMok ¢GOpMyBaHHSA

Tpia3zononipnaa3vHoBOro umkiy. CMHTE30BaHI CMOMyKM NPOABUAM NPOTUCYOOMHY aKTUBHICTb.

Kniou4oBi cnoea: cuHtes, 1,2,4-Tpiadon, NipnaasunH, NPOTUCYAOMHA akTUBHICTb.

BeTyn. loxigHi Tpiazononipuoa3nHy 3anmaloTb
ocobnuBe Micue B psaay Cnonyk, siki akTUBHO O0C-
NiOXYIOTh WOA0 BMAMBY Ha AiSNbHICTb LEeHTpalb-
HOT HepBoBOT cuctemun. Cepep ix NpeacTaBHUKIB
BUSIBIEHO CMOYKM 3i 3HAYHOIO MPOTUCYLOMHOI [9,
6] Ta aHkcioniTuyHoto [4, 8] aKTUBHICTIO, a TakoX
3acobu ans nikyBaHHS xBopobu Anbureiimepa [1].
Y BnacHux JocnigxeHHax [5] 34iMcHEHO CUHTE3 Ta
BCTAHOBJ/IEHO BUCOKY MPOTUCYOOMHY aKTUBHICTb
noxigpHux (6,8-gumeTun-[1,2,4]tpiasonol[4,3-
blnipngasuH-3-inTio)auetamigis.

MeTolo gaHOro JocnigXxeHHs O6yno NpoOBECTU
peakuito B3aemogii N-apun-2-(4-amiHo-4H-1,2,4-
Tpuason-3-inTio)auetamifie 3 HECUMETPUYHUMU
OVNKETOHaMM, BCTAHOBUTM HanpsaMOK (pOpMyBaHHS
nipuaasvHOBOro UMKy Ta BUBYUTU MPOTUCYAOMHY
aKTUBHICTb CMHTE30BaHUX CMOMyK.

MeTtoau pocnip)xeHHqa. [nsa BCTaHOBNEHHs Oy-
L0OBW CUHTE30BAHUX CMNOJIYK BMKOPUCTAHO METoam
enemeHTHoro ananisy, 'H AMP-cnekTpockonii, Xxpo-
MaToMac-CNeKTPOMETPIl Ta PEHTreHOCTPYKTYPHOro
aHanigy (PCA). 'H AMP-cnekTpu peecTpyBanu Ha
npunaai Varian Mercury 8 JMCO-D, npu vacTori
500 Ml'u, posunHHuk — OMCO-d,, BHYTPIlWHIA CTaH-
napt — terpametuncunaH (TMC). XimiyHi 3cyBu Ha-
BEAEHO B wkani 4 (M.4.). XpomaTtomac-cnekTpu 6yno
ofepxaHo Ha npunagi PE SCIEX API 150EX 3 Y-
LETeKTOpOM i3 BMKOPUCTaHHAM KonoHku C... PCA
BUMIPSIHO HA aBTOMAaTUYHOMY YOTUMPUKPYXHOMY ANg-
paktomeTpi Xcalibur 3 (MoK;, rpaditosuii MOHOXPO-
maTtop, CCD-aeTekTop, o-CkaHyBaHHd, 20, = 52°),
napameTpu efeMeHTapHOI KOMIPKM Ta IHTEHCUBHOCTI
6646 BinoGpaxeHb (3698 HezanexHux, R =0,044).
TemnepaTypu NnaaBf€HHS BM3HAYanu KaningapHUM
MeTonomM Ha npunagi NTM (M). EnemeHTHmin aHanis
BMIiCTY HIiTpOreHy nposogunm 3a metogom [ioma.
CnHTe3 Ta cnekTpasibHi XapakTepuUCTUKN aLeTaHiniais
(1) HaBegeHo B poboTi [7]. MPOTUCYOOMHY aKTUBHICTb
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CUHTE30BaHMX CMOJIyK BMBYaNW Ha MoAesni aynioreH-
HMX CYOOM 3a MEeTOAMKOI, OnMcaHol paHiwe [2].

Pesynbtatn i oGroBopeHHsa. Peakuii B3ae-
mMogaii aueTtaHinigis (1) 3 1-¢peHin-1,3-6ytaHaioHom
(2), 4,4,4-TpudTopo-1-(TiodbeH-2-in)-1,3-6yTaHmio-
HOM (3) Ta 2-aueTuauuKIoneHTaHoOHOM (4) NpoBO-
Onnn B YMOBax KMCIOTHOrO KaTtanidy LAsSXoM Kun’-
ATIHHA BNPOAOBX 3-x rog (cxema 1).

Ha 'H 9MP-cnekTpax CUMHTE30BaHWX CMoOyk npwu-
CYTHi BCi HEOOXioHi curHanM NpPoOTOHIB BiANOBIAHOI
iHTEHCUBHOCTI Ta MyNbTUMNNETHOCTI (Tabn. 1).

OpHak ipeHTudikauis NpoayKkTiB peakuii ycknag-
HeHa 4Yepe3 MOXJIUBICTIO YTBOPEHHS i30MEPHUX
cnonyk (cxema 2).

OpHO3Ha4YHe BCTAHOBJIEHHA CTPYKTYpW Ta, Bigno-
BiAHO, HanpamMKy GOopMyBaHHA NipUAa3WHOBOMO
UMKy mMoxnmee 3a ymoBu nposepeHHs PCA [3],
aKui i 6yno 3QIMCHEHO Ha npuknagi crnonyku 7
(puc. 1, Tabn. 2-4). 9k BngHo 3 pucyHka 1, cnony-
Ka 7 icHye B kpucTtani y Burnagi gurigpaty. KoH-
OEHCOBaHE LMKIOMNEHTAHOBE KiflbLEe 3HAX0OUTb-
cs B kKoHdopmauii koHBepT. AToMm C(7) BiaXunsaeTtb-
cq Big NAOWWMHWN 3B’93aHUX i3 HUM aTOMIB Ha
0.314(5) A. 3p’si30k S(1)-C(10) Tpoxu Hekonna-
HapHWI NONIUMKNIYHHOMY (pparMeHTy (TOPCINHUIA KyT
C(10)-S(1)-C(1)-N(1) - 11.3(3)°). KapboHinbHa
rpyna He3Ha4yHO pPO3BEpPHyTa BIAHOCHO OeH-
30/1bHOroO Kinbusa (TopcinHuin kyt C(12)-N(5)-C(11)-
O(1) 4.9(4)°), He3Baxalun Ha YTBOPEHHS BHYTPILL-
HbOMONEKYAPHOro BOAHEBOro 3B’A3ky C(17)-
H(17)...0(1) (H...0 2.31 A, C-H...0 120°).

Y kpucTtani MOnekynm cnonyku 7 3B’a3aHi B au-
MEpPU 3a pPaxyHOK YTBOPEHHS MiIXMONEKYNAPHUX
BOAHEBUX 3B’A3KiB 3 yyacTio monekyn soan O(1W)-
H(1W)...N(2") [1-x,1-y,-z] (H...N 2.08 A, O-H...N 172°),

O(1W)-H(2W)...N(1) (H...N 2.09 A, O-H...N 158°),
O(2W)-H(3W)...O(1W) (H...0 2.02 A, O-H...0 173°) i
N(5)-H(5A)...0(2W) (H...0 2.06 A, N-H...0 178°).
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% g\ G

1a-r 0 o]

4 X 1’5/}7%\1@\5/\\31\1\@[{
—N
7r

R=a) 4-F 6) 4-SCHF, B) 3,4-Cl, 1) 4-OCH,

Ta6nuua 1. XapakTepuctvka CUHTE30BaHUX Cronyk 5-7

Cno- |Buxig, | T. mn N % Bpyrto
- > . . - + 1
nyka | % oC %;;Il% dbopmyra [MH] H SIMP-Cruektpu, 5, M.4.
5a 79 |208-0( 17,80 | CyHiFNsOS | 394 (10,40 (1H, ¢, NH), 8,40-8,37 (2H, M, Ar), 7,67(1H, ¢, CH),
17,83 7,61-7,55 (5H, m, Ar), 7,18-7,12 (2H, M, Ar), 4,27 (2H, c,
CH,), 2,59 (3H, ¢, CH;)
56 76 | 197-9 | 15,30 CyHy, 458 110,57 (1H, c, NH), 8,40-8,37 (2H, m, Ar), 7,69(1H, ¢, CH),
15,37 F,N508S, 7,67-7,52 (TH, m, Ar), 7,39(1H, ¢, CH), 4,29 (2H, ¢, CHy),
2,55 (3H, ¢, CHj)
6B 80 |223-5| 15.88 CisCLH - 10,12 (1H, ¢, NH), 7,69(1H, ¢, CH), 7,59(1H, ¢, Ar), 7,10-
15,91 F3NsO8, 7,52 (5H, m, Ar), 4,29 (2H, ¢, CH,),
0y 79 | 252-4| 19.81 | C;sHxsNsO,S | 389 (10,12 (1H, ¢, NH), 7,45 (2H, 1, H-2,6), 6,87 (2H, 1, H-3.5),
19,85 4,10 (2H, ¢, CH,), 3,68(3H, ¢, OCH,), 2,66-2,97 (4H, M,
2CH,), 2,42 (3H, ¢, CH3), 2,12-1,94 (2H, M, CH,)
Cxema 2
I\ \
(N)\S/\\( 0
O
' o o\

PapmanesrnuHui yaconuc 3’2012




CuHTe3 6i0JOriYyHO AKTUBHHX CIOJYK

}fnm =

Synthesis of biologically active compounds

Puc. 1. bygooBa cnonaykm 7 3 HyMepaui€lo aTtoMiB.

Tabnuua 2. KoopavHaTtu (x10%) Ta ekBiBaNeHTHi i30TPOMHiI TennoBi napameTpu (A2x103) aTomis

0 X y z U(eq)
1 2 3 4 5

S(1) 3402(1) 1142(1) 2776(1) 53(1)
o) 1526(2) 1324(2) 4097(2) 75(1)
0(2) -3886(2) 3614(2) 5352(2) 71(1)
N() 4550(2) 2829(2) 1258(2) 46(1)
N©2) 5624(2) 2806(2) 701(2) 46(1)
N@3) 5519(2) 957(2) 1767(2) 39(1)
N4 5787(2) -258(2) 2295(2) 45(1)
N(5) 451(2) 3141(2) 3257(2) 46(1)
c) 4509(2) 1720(2) 1894(2) 41(1)
C(2) 6197(2) 1677(2) 1018(2) 38(1)
C@3) 7331(2) 1114(2) 735(2) 40(1)
C“ 7655(2) -69(2) 1268(2) 41(1)
C(5) 6849(3) -720(2) 2034(2) 44(1)
C(6) 7414(3) -2010(3) 2501(3) 61(1)
C() 8884(4) -1895(4) 2204(3) 100(1)
C(8) 8805(3) -909(3) 1211(2) 54(1)
C9) 8094(3) 1847(3) -81(2) 55(1)
C10) 2641(3) 2689(3) 2822(2) 55(1)
can 1475(3) 23143) 3458(2) 47(1)
C12) -689(2) 3138(2) 3781(2) 39(1)
Cc13) -1409(3) 4273(2) 3597(2) 50(1)
C(14) -2477(3) 4386(3) 4123(2) 53(1)
C(15) -2854(3) 3372(3) 4838(2) 48(1)
C6) -2187(3) 2215(3) 4992(2) 49(1)
camn -1102(3) 2096(2) 4473(2) 46(1)
C(18) -4273(4) 2604(3) 6134(3) 87(1)
o(1w) 2740(2) 4924(2) 337(2) 94(1)
o2wW) 665(2) 5270(2) 1554(2) 82(1)

Advmepun, y CBOIO Yepry, yTBOPIOIOTb HECKIHYEHHI NaH-
LIOXKN 332 paxyHOK cnabkoro MixkKMOMeKynspHOro
3B’a3ky O(2W)-H(4W)...O(1W) [-x,1-y,-z] (H...O 2.33

A, O-H...0 155°).
Kpuctanu

C,gH,,N,0,S:2H,0, npn 298 K a=9.3387(6) A,
b=9.6058(5) A, ¢=11.8557(7) A, a=90.933(4)",

crnonykmu

7
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B=111.227(6)°, y=102.898(5)°, V=960.81(9) A3,
M =405.47, Z=2, npocToposa rpyna P2 /c, d.,.
1.402 r/cm®, u(MoKy)=0.204 mm', F(000)=428.

CTpyKkTypy po3wmndpoBaHo NPSIMMM METOAO0M Ta

TPUKNWHHI,

YyTOYHEHO 3a F? noBHomMaTpunyHuM MHK B aHizoTpon-
HOMY HaOnAWXEHHI AN HEBOAHEBUX aTOMIB 3a A0-
nomorow komnnekcy nporpam SHELX-97. MNMono-
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XXEHHS aTOMiB BOAHIO BUSIBJIEHO 3 Pi3HMLEBOrO
CUHTE3Y eJIeKTPOHHOI INYCTMHW Ta YTOYHEHO Ha MO-
aeni HaigHuka U, =nU__ HeBoAHEBOro, 3B’A3aHO-
ro 3 gaHUM atoMom BOAHIO (Nn=1.5 gna MeTunbHUX

rpyn Ta monekyn Boau, n=1.2 gns iHWWX aToMiB
BoOHI0). KiHuesi ¢akTtopu posxomxeHb: WR,=0.101
no 3698 BinoGpaxeHHam, R, = 0.045 no 2132
BimoOpaxeHHam 3 F>4y(F), S=0.99.

o

Tabnuua 3. [JoBxnHa 3B°a3KiB (A) y CTPYKTYpi 7

3B’s130K d, A 3B’s130K d, A 3B’s130K d, A
S(1)-C(1) 1.737(2) N(3)-C(2) 1.379(2) C(6)-C(7) 1.518(3)
S(1)-C(10) 1.793(2) N(4)-C(5) 1.301(3) C(7)-C(8) 1.514(3)
O()-C(11) 1.225(3) N(5)-C(11) 1.335(3) C(10)-C(11) 1.521(3)
0(2)-C(15) 1.369(3) N(5)-C(12) 1.413(3) C(12)-C(17) 1.381(3)
0(2)-C(18) 1.430(3) C(2)-C(3) 1.426(3) C(12)-C(13) 1.385(3)
N(1)-C(1) 1.316(3) C(3)-C(4) 1.350(3) C(13)-C(14) 1.376(3)
N(1)-N(2) 1.390(2) C(3)-C(9) 1.495(3) C(14)-C(15) 1.372(3)
N(2)-C(2) 1.316(3) C4)-C(5) 1.444(3) C(15)-C(16) 1.375(3)
N(3)-C(1) 1.362(3) C4)-C(8) 1.499(3) C(16)-C(17) 1.385(3)
N(3)-N4) 1.363(2) C(5)-C(6) 1.490(3)
Tabnuua 4. BaneHTHi KyTu B CTPYKTYPi Crosyku 7
Kyt ®, Tpaj. Kyt ®, Tpaj. Kyt ®, Tpaj.
C(1)-S(1)-C(10) 98.97(10) N(3)-C(2)-C(3) 118.0(2) O(1)-C(11)-N(5) 125.1(2)
C(15)-0(2)-C(18) 117.6(2) C4)-C(3)-C(2) 115.26(19) O(1)-C(11)-C(10) 120.2(2)
C(1)-N(1)-N(2) 108.09(17) C(4)-C(3)-C(9) 124.6(2) N(5)-C(11)-C(10) 114.7(2)
C(2)-N(2)-N(D) 107.09(17) C(2)-C(3)-C(9) 120.2(2) C(17)-C(12)-C(13) 118.6(2)
C(1)-N(3)-N4) 125.86(17) C(3)-C(4)-C(5) 121.04(19) C(17)-C(12)-N(5) 124.2(2)
C(1)-N(3)-C(2) 105.80(18) C(3)-C(4)-C(8) 129.8(2) C(13)-C(12)-N(5) 117.1(19)
N(4)-N(3)-C(2) 128.34(18) C(5)-C(4)-C(8) 109.15(19) C(14)-C(13)-C(12) 120.7(2)
C(5)-N(4)-N(3) 111.81(17) N(4)-C(5)-C(6) 124.1(2) C(15)-C(14)-C(13) 120.6(2)
C(11)-N(5)-C(12) 128.42(19) C(4)-C(5)-C(6) 110.3(2) 0(2)-C(15)-C(14) 115.9(2)
N(1)-C(1)-N(3) 109.43(18) C(5)-C(6)-C(7) 103.9(2) 0(2)-C(15)-C(16) 125.1(2)
N(1)-C(1)-S(1) 130.63(17) C(8)-C(7)-C(6) 108.1(2) C(14)-C(15)-C(16) 119.1(2)
N(3)-C(1)-S(1) 119.93(17) C(4)-C(8)-C(7) 104.4(2) C(15)-C(16)-C(17) 120.8(2)
N(2)-C(2)-N(3) 109.58(18) C(11D)-C(10)-S(1) 106.62(16) C(12)-C(17)-C(16) 120.1(2)
N(2)-C(2)-C(3) 132.5(2)

3a peaynbtatamm PCA, cnonyky 7 ineHTudikoBa-
HO 9k N-(4-meTokcudeHin)-2-[(9-meTun-7,8-gurig-
po-6H-unknoneHTale][1,2,4]Tpiasono[4,3-
blnipnpasnH-3-in)Tio]JayeTtamig Ta, BiANOBIOHO,
NigTBEPOXEHO HAMPSMOK @ YTBOPEHHS MOAEKyn
5-7. Taknum 4ynHOM, HamMu nokaszaHo, wo N-apwun(-
retepun)-2-(4-amiHo-4H-1,2,4-Tpiazon-3-inTio)aue-
Tamign (1 a-r) B peakuii 3 AMKETOHaMN NOBOASATb
cebe gk Tunosi 1,3-auHykneodinm, Wo nNpuUBOAUTb
no ¢popmyBaHHsa Tpiadonol[4,3-blnipngasnHoBoro
LMKy,

Pesynbtatn dapmakonorivHux LOChigXeHb npo-
TUCYOOMHOI aKTUBHOCTI Ha MoAeni aymioreHHux cy-
OOM nokasanu, WO CUHTEe30BaHi cnonykm (1 a-r)
NPOSIBNAAIOTb 3aXUCHY Ail0 Ha piBHI NpenapaTy no-
PiBHAHHA NaMOTPUOXUHY.

BaranbHa metoauka cuHTely N-apun-2-(6,8-3ami-
weHnx-[1,2,4]tpiazonof4,3-b]nipuaasunH-3-inTio) aue-
Tamigis (5-7).

Jo po3uuHy 0,01 monb N-apun-2-(4-amiHo-4H-
1,2,4-Tpuazon-3-intio)auetamingy B 20 mn auertat-

Hoi kmcnoti popatotb 0,01 monb BignosigoHOro Au-
KeToHy. PeakuilriHy cymiw knn’atate 3 rog i oxo-
nomxytoTb, gopatotb 50-60 mn Boan. Ocan, WO BU-
ninneca, BiodinbTPOBYIOTb, NPOMMBAIOTL BOJOMO i
cywaTtb. Pe4yoBMHM oumMwaloTb METOO0M KpucTani-
3auji 3 nponaHony-2.

BucHoBkun. 1. 30iiCHEHO CUHTE3 HOBUX MNO-
XigHux 6,8-3amiweHnx[1,2,4]Tpiasonol[4,3-b]-nipn-
nasunH-3-inTioaueTamifiB WAAXOM LUKIOKOHOEH-
cauji nmoxigHux 4-amiHo-1,2,4-tpiazon-3-tiony 3 gu-
KeTOHaMu B CepenoBuLli aueTaTHOI KMCAOTU.

2. Ha npuknagai N-(4-metokcudeHin)-2-[(9-me-
T™n-7,8-purinpo-6H-unknonexrtale] [1,2,4]Tpiaso-
no[4,3-b]nipngasunH-3-in)TioJauetaminy nposene-
HO PEHTreHO-CTPYKTYPHUI aHani3 Ta BUBYEHO
0COBNMBOCTI KpUcTanivyHoi 6yaoBU A0CAIOXKYBAHOI
rpynn cnonyk, a TakoX BCTAHOBJIEHO HanpsiMOK
dopMyBaHHSA MipMAA3MHOBOIO UUKIY.

3. ExcnepumeHTanbHi papMakosnoriyHi AoChiaxXeH-
HA NoKa3anu BUCOKY MPOTUCYOOMHY akTUBHICTb CUH-
Te30BaHMX PEYOBUH Ha MoAeni aydioreHHUX CyOoM.

PapmanesrnuHui yaconuc 3’2012
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CUHTE3, KPUCTAJIJIMYECKAA CTPYKTYPA NPON3BOOHbIX 6,8-
3AMELLEHHbBIX[1,2,4]TPUA30J10[4,3-b]MNPUOA3UNH-3-UITTUO)ALETAMNA0B KAK
NOTEHLUMAJIbHbIX MPOTUBOCYAOPOXXHbIX AFTEHTOB

A. U. CeBepuHa, B. A. fAHuyeHko', A. M. [emueHkKo'

HavumoHannbHbIN hapMaLieBTUHECKNI YHUBEPCUTET, XapbKOB

UHcTuTyT dhapmakonorim n Tokeukonorm', Knes

Pe3iomMe: OCyLLECTB/IEH CUMHTE3 HOBbIX MPOM3BOAHLIX 6,8-3amelleHHbIx[1,2,4]Tpnasono-[4,3-blnupunaasnn-3-
untmoauetamnaoB. C NOMOWbIO PEHTFEHOCTPYKTYPHOrO aHanm3a YCTaHOBAEHbI CTPYKTypa WM HanpaBneHue
dOpMMPOBaAHUSA TPUA30NONUPUOA3UHOBOIO LUMkNa. CUHTE3MPOBAHHbLIE COEANHEHUS MPOSIBUNAN MPOTMBOCYA0POXHYIO
aKTUBHOCTb.

KnioueBble cnoBa: cuHTes, 1,2,4-Tprason, niMpunaasvH, NPoTUBOCYA0POXHAA aKTUBHOCTb.

SYNTHESIS, CRISTALLINE STRUCTURE OF 6,8-SUBSTITUTED [1,2,4]TRIAZOLO[4,3-
B]PYRIDAZIN-3-YLTHIOACETAMIDE DERIVATIVES AS POTENTIAL ANTICONVULSANT AGENTS

H. 1. Severina, V. O. Yanchenko',A. M. Demchenko'

National Pharmaceutical University, Kharkiv
Institute of Pharmacology and Toxicology, Kyiv

Summary: the series of new 6,8-substituted [1,2,4]triazolo[4,3-b]pyridazin-3-ylthioacetamide derivatives were synthesized.
The structure of compounds and direction of formation of cycle of triazolopyridazine were determined by the X-ray
structural analyses. A pharmacological study of anticonvulsant activity of synthesized compound was carried out.

Key words: synthesis, 1, 2, 4 triazol, pyridazin, anticon vulsant activity.
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