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CuHTe3 06i0JOTiYHO AKTMBHHX CHOJYK
Synthesis of biologically active compounds

PekomeHrnosaHa 4. papmad. Hayk, npod. P. b. Jlecyikom
YK 547.461.2:547.551.42

CUHTE3 TA ®APMAKOJIOIN4YHA AKTUBHICTb R-BEH30JIOKCAMIAOETAHOBUX

KUCNot

©H. I. BanHa', O. C. Kpucbkis', 1. M. BaHHuit', B. M. CaB4eHKo?

'HaviioHanbHWA papmaLieBTUHHNIA YHIBEPCUTET, XapKiB
2XapkiBCbkunii HaLliOHaIbHWI YHIBEpCUTET iMeHi B. H. KapasiHa

Pe3iome: 3 METOI0 MOLLYKY PEYOBUH 3 AIYyPETUHHOW, MPOTM3anajsbHO Ta aHaIbreTUYHO aKTUBHICTIO 3A4iMCHEHO
CUHTE3 HOBOI rpynu XiMidHUX crnonyk — R-6eH30mokcamifgoeTaHoBUX KUCIOT. CTPYKTYpPY CUHTE30BaHUX CHOJYK
[OBEOEeHO METOAAMM EIEMEHTHOrO aHaniady, Y-, I4- Ta NMMP-cnekTpockonii. @apmMakonoriyHi A0CNiMKEHHS nokasanu,
Lo BiNbLUICTb CNONYK BUSBNSIE OiyPETUYHY, NPOTU3ananbHy Ta aHabreTUYHY aKTUBHICTb MPU HU3bKii TOKCUYHOCTI.

KniouoBi cnoBa: R-6eH30/10KCaMifoeTaHoBi KMCIOTU, hapMaKosIoriYHa aKTUBHICTb, TOKCUYHICTb.

Bctyn. ApceHan nikapcbkux 3acobiB, ki BUKO-
PUCTOBYIOTb Y CYYaCHii MeguuWHi, Hamnivyye BENuKy
KiNbKiCTb edeKkTUBHUX npenaparTiB, afie yCi BOHMU
NeBHO Mipolo BUABNSAIOTbL HebaxaHi nobidHi
edekTn, wo obmexye ix 3actocyBaHHa [10, 11].
Tomy uinecnpaMoBaHMiA NOWYK BUCOKOE(EKTUB-
HUX Ta 0e3neyHUx npenapaTiB € akTyalbHOI MNpPo-
6n1emMol0 cy4acHOi MeauuUUHN.

B ocTtaHHi pokn xiMikm Ta dapmakosnoru nposo-
OATb iIHTEHCUBHUI MoOWwyK BGioNOriYHO aKTUBHUX
peyvyoBUH cepepn NoxXiaHUX OKCamMOiNnamMiHOKUCNOT.
Y BKasaHumx psggax Cnofyk 3HaNgeHO PevyoBUHU 3
pi3HOMaHITHUMK BUJaMn GapmMakoNoriyHol akTuB-
HocTi [1 - 3, 6 — 8].

MeTta gaHoi po60TM — CUHTE3 HOBMX rpyn Cro-
JIYK NOXiAHMX OKCaMigoeTaHOBOI KUCIOTU, BUBYEH-
HS X papMakonoriyHol akTUBHOCTI Ta i 3aNeXHOCTI
BiAo, 6yNOBM HOBWUX CMOJMYK.

MeTtoan pocnipxeHHda. YP-cnekTpy CUHTEIO-
BaHMX CMNOJIlyK 3apeecTpoBaHO Ha npwunaai
SPECORD 200 (dipma «Analytikjena») B eTtaHoni.
I4-cnekTpn BUMIpaHO Ha cnekTpodoTomeTpi TENSOR
27 (dipma «Bruker») y Tabnetkax kanito 6pomigy
(koHUeHTpauja pevoBuHn — 0,5%). Cnektpu MNMMP 3a-
rmcaHo y DMSO-D; Ha cnekTpomeTpi Varian Mercury
VX-200, BHyTpiwHin ctangapt — TMC.

3-XnopobeH3onokcamigoetaHoBa kucnota (llin,
Tabn. 1).

Tabnuua 1. Xapaktepuctukn R-6eH30/10KcaMifoeTaHOBUX KUCTOT

N V) o

Croomn. R Buxin, % | T. nn.*, °C C 3HaHH§HO’ % N ;gg&;ﬁ; CBH axy;aﬂo, /ON Rp*
Illa 2-OH 67 176 =178 | 51,36 | 4,34 | 12,02 | CoH{oN,Os | 51,28 | 4,30 | 11,96 |0,71
0 3-OH 71 164—-165 | 51,42 | 435 | 12,06 | CioH;(N,Os | 51,28 | 4,30 | 11,96 | 0,58

B 4-OH 81 182184 | 51,44 | 434 | 12,08 | CioH;o(N,Os | 51,28 | 4,30 | 11,96 | 0,62

r 2-CH; 80 202 -204 | 56,10 | 5,16 | 11,94 | C{;H|)N,O4 | 5593 | 5,12 | 11,86 |1 0,48

I 4-CH; 77 196 198 | 5598 | 5,17 | 11,98 | C{;H|)N,O4 | 55,93 | 5,12 | 11,86 | 0,66

e 2-OCH; 68 186—188 | 52,46 | 4,85 | 11,16 | C{{H|)N,Os | 52,38 | 4,79 | 11,10 |1 0,56
K 3-OCH; 72 191 -193 | 52,50 | 4,84 | 11,14 | C{{H|)N,Os | 52,38 | 4,79 | 11,10 10,45

3 4-OCH; 77 211-213 | 52,47 | 4,86 | 11,13 | C;;H;,N,Os | 52,38 | 4,79 [ 11,10 [ 0,64

i 3-COOH 73 167 —168 | 49,76 | 3,85 | 10,63 | C;;H|(N,O¢ | 49,63 | 3,79 | 10,52 | 0,70

K 4-COOH 79 178 —180 | 49,78 | 3,81 10,67 | C; H(N,Og | 49,63 | 3,79 | 10,52 |0,55

a1 |3-COOC,H; 79 154 —155 | 53,18 | 4,82 9,58 CisH14N,O¢ | 53,06 | 4,79 9,52 (0,67

M 3-NO, 84 156 —167 | 45,12 | 3,41 15,80 | C;oHoN3Oq | 44,95 | 3,39 | 15,73 10,43

H 4-NO, 76 166 —167 | 45,14 | 3,44 | 15,82 | CioHoN;O¢ | 44,95 [ 3,39 | 15,73 |10,51

0 2-Cl 77 171 -172 | 46,94 | 3,59 | 11,02 | C;(HyCIN,O, | 46,80 | 3,53 | 10,91 | 0,65

ol 3-Cl 84 180—182 | 46,89 | 3,58 | 11,00 | C;(HyCIN,O, | 46,80 | 3,53 | 10,91 | 0,45

MpuMiTKK: * — KPUCTaNi3ylOTb 3 MPONaHoy-2; ** — KOHCTaHTM R, BU3HaYeHo Metoaom TLUX y cuctemi posumH-

HUKIB: eTaHon-rekcaH-xnopodopm (1:1:1) Ha nnactuHax «Silufol UV-254», nposBneHHa napamu roay.

Jo posumny 0,56 r (0,01 monb) kanito rigpokcu-
oy B 5 mn metaHony gopatoTb 0,75 r (0,01 monb)

amiHoeTaHoBOI kucnotn. OpgepXxaHuin po3ymH Ao-
naTb 00 po3unHy 2,27 r (0,01 monb) eTunosoro
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ectepy 3-xnopokcaHinosoi kucnotn y 10 mn giok-
CaHy Ta 3anuwalnTb CTOSATU A0 3HUKHEHHS JTYXHO-
ro cepegosuwa. Ocan, wo Bunae, BiodinbTPOBY-
I0Tb, PO34mHaAOTL Yy 10 mn Bogn. Po3uuH nigkuchnio-
ioTb o pH 3. Ocaa, wo Bunae, BiAPINLTPOBYIOTh,
BUCYLWATb i KpUCTani3yloTb 3 nponaHony-2. T. nn.
180 — 182 °C. Buxig — 2,14 r.

AHanoriyHo ogepxyioTb cnonyku llla-o.

FOCTPY TOKCUYHICTb CMHTE30BAHUX CMOJNYyK BU-
BYANN MPW iX BHYTPIWHbOLWIYHKOBOMY BBEAEHHI
Ginum muwam [9]. CepenHi cmepTenbHi nosu (J14,,)
BM3Havyanu metoaom Kbopbepa [5].

[iypeTnyHy akTMBHICTb BMBYEHO Ha Binnx Liypax-
camugax niHii Bictap macoiwo 210 — 240 r [9]. Pe-
3ynbTaT OOCHIAXEHb HaBegeHo B Tabnuui 3.

CuHTe3 6i0JOriYyHO AKTUBHHX CIOJYK

Synthesis of biologically active compounds

MpoTnsananbHy akTUBHICTb HOBUX CMONYK BU-
BYaNM Ha mogaeni rictramiHoBoro Habpsky [9]. [oc-
nign nposoannm Ha 6innx 6e3nopoaHuxX LWwypax
o6ox cTtaTteir macoto 210 — 220 r. OpepxaHi pe-
3ynbTaTn HaBedeHo y Tabnuui 3.

AHanbreTnyHy akTMBHICTb AOCAIAXYBaNM Ha MO-
neni «ouToOBMX KOpYiB» y gocnigax Ha 6inux wy-
pax macow 180 — 220 r [9]. OpepxaHi pe3dynbratn
HaBeneHo y tabnuui 3.

YBecb ekcrnepumeHTanbHUA MaTtepian obpobne-
HO MEeTOoAOM BapiauinHOI CTAaTUCTUKN 3 ypaxyBaH-
HaAM kpuTepito CTelogeHTa [4].

Pe3ynbTatn ## 0GroBopeHHda. AK peareHtu
Oons cuHTe3dy R-6eH3050KkcamMigoeTaHoOBUX KMUCNOT
Illa-n BMKOpUCTaAHO 3aMilleHi aHiniHn (I, cxema).

Cxema

(Co Et)z H,NCH,CO,H
KOH

R — R

NHCOCONHCH COK
H, NCH CO,K

Mpu kmN’aTiHHI 3amiwennx aHinidie () 3 pietun-
okcanaTtoM CUHTEe30BaHi eTWNOoBi ecTepu 3amille-
HUX okcaHinosux kucnot (Il). Y pesynbTati amigy-
BaHHA ecTepiB || aMiHOETAaHOBOIO KMUCNIOTOK Yy Mpu-
CYTHOCTI Kanin rigpokcuay yTBOPIOIOTbCHA Kasi€Bi
coni R-6eH30nokcamMifoeTaHOBUX KUCNOT, Npu
NiaKNCNEHHI Aknx opepxaHo R-6eH3o0s0Kcamigo-
etaHoBi kucnotu (llla-n).

Cnonykm llla-n (Tabn. 1) — 6e36apBHi KpUcTaniyHi
PEYOBUHN, NErKOPO3YMHHI Yy BOOHUX Nyrax, a npu
HarpiBaHHi — y JM®A, cnupTi, AiokcaHi.

Bynosy cnonyk llla-n nigTBepaXeHo gaHuMu ene-
MeHTHOoro ananisy, Y®-, 14- ta NMMP-cnekTpiB, iHOW-
BigyanbHiCTb — meTogom TLLUX (Tabn. 1, 2).

B Y®-cnekTpax HakiHTEHCUBHILLMM € MNOrMHAH-
HS OCHOBHOIO CTPYKTYPHOro ¢dpparmMeHTa MOJeky-
NN, WO MIiCTUTb OeH30MbHUI Unkn. YP-cnekTpu
CUHTE30BaHUX CMOJIyK MalTb OAHY CMYry norau-
HaHHA NpU 3HaveHHax A 204 — 218 um, ¢ 6730 -
9840 nxcm 'xmonb'.

B I4-cnekTtpax cnonyk llla-n (tabn. 2) BusBNeHO
CMYIM MNOMNMHAHHA Yy AinaHui 1715 — 1684 cm™!, ki
BiANOBINAOTb Ba/IEHTHMM KONMMBAHHAM KapOOHinb-
Hoi rpynn (I amigHa cmyra). CMyrm nOrAnHaHHG y
ninaHui 1580 — 1538 cm™' Hanexatb 0o gedopma-

Pharmaceutical review 4’2012
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HC1

NHCOCONHCH,CO,H
IITa-n

uinHmx konueaHb NH-rpynu (Il amigHa cmyra), a npm
3368 — 3320 cm' Ta 3294 - 2996 cM' — 0o BaneH-
THUX KonueaHb NH-rpynun. BaneHTHi KONMBaHHA Yy
ninaHui 3178 — 2982 cm! BignoBigaTb rigpok-
CUnbHIN rpyni. BaneHTHi KOoNMBaHHA 3B’A3KiB
C-CI cnoctepiratotbeca npu 786 — 742 cm'.

Y MNMMP-cnekTpax cnonyk llla-n (tTabn. 2) npucyt-
HA rpyna curHanis npu 7,92 — 7,42 m.4., 9ka Bigno-
BiJae NMpoToHaM apomMaTUyHOi cuctemu. CurHanm
MEeTUNEHOBOI rpynn cnocTtepiratoTbea npu 3,87-
3,76 M.4. Y cnabkomy noni 3 xiMmidyHKUM 3cyBom 10,12
— 8,64 m.4. 3HaxopaTbCca curHanu NH-rpyn, a B
6inbw cnabkomy noni 3 xiMmiyHMM 3cyBom 12,02 -
11,80 M.4. BUSIBNAIOTLCS MPOTOHU KapOOKCUIBbHOT
rpynn y BUrNSAi WMPOKOro CUHINETY.

Pe3ynbtat npoBemeHMx OOCNIOXEHb Mokasanwu,
WO rocTpa TOKCMYHICTb BUBYEHUX CMONYK nepeby-
Bana y fjianasoni 1976 — 2740 wmr/kr (tabn. 3). Hait-
MeHLL TOKCMYHOW BUsiIBMNAcb 3-x10pobeH30n0Kca-
migoetaHoBa kucnota llin, JIA . SKOT CTaHOBMUTb
2740 mr/kr. HamTOKCUYHILWOIO BUSBUNACb CMNoJyka
I, sika MICTUTb Y NONoXeHHi 3 BGEeH30J/IbHOro KinbLs
metokeurpyny, J14,, it ctaHoBuTL 1976 Mr/kr.

AHanis pesynbTaTiB BUBYEHHS OiypPeTU4HOI aKkTuB-
HOCTI nokasas, WO BiNbWiCTb CMHTE30BaHUX CMNO-
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CuHTe3 06i0JOTiYHO AKTMBHHX CHOJYK

Synthesis of biologically active compounds

Ta6nuua 2. I4- (cm') Ta MMP-cnekTpu (8, M.4.) R-6eH30n0kcamMigoeTaHOBUX KMCOT

I‘I-cne_chp, [IMP-crrextp, O, M.4.
Cron. cM
vC=0 (amig I) H apom. NH (1H, ¢) -CH,- -OH (1H, ¢) IHmi npororn
ITa 1685 7,46 (2H, n), 7,88 (2H, n) | 9,88; 8,75 |3,83 (2H, n) 11,92
0 1692 7,43 (2H, n), 7,92 (2H, n) | 9,96; 8,76 |3,78 (2H, n) 12,00
B 1687 7,47 (2H, n), 7,86 2H, n) | 9,92;8,68 |3,76 (2H, n) 11,86
r 1688 7,44 (2H, n), 7,90 (2H, n) | 9,90; 8,72 |3,82 (2H, n) 11,80 2,60 (3H, ¢, CH3)
i 1692 7,45 (2H, n), 7,92 (2H, n) | 9,86; 8,71 |3,77 (2H, n) 11,88 2,48 (3H, ¢, CH3)
e 1686 7,42 (2H, n), 7,88 (2H, n) | 10,02; 9,16 | 3,84 (2H, m) 12,02 3,72 (3H, ¢, OCHj3)
K 1690 7,48 (2H, m), 7,86 (2H, n) | 9,87; 8,73 |3,78 (2H, n) 11,84 3,75 (3H, ¢, OCHj3)
3 1682 7,45 (2H, n), 7,92 (2H, n) | 9,94; 8,67 |3,82 (2H, n) 11,80 3,72 (3H, ¢, OCHj3)
i 1685 7,47 (2H, n), 7,88 (2H, n) | 9,86; 8,66 |3,76 (2H, n) 11,96
K 1688 7,44 (2H, n), 7,90 2H, n) | 9,92; 8,64 |3,85 (2H, n) 11,85
n 1695 7,46 (2H, n), 7,87 2H, 1) | 9.87;9,06 (3,78 QH, m)| 11,92 iﬁg gg IT< ggig}{ﬁ%g
M 1681 7,56 (2H, n), 7,92 (2H, n) | 9,90, 8,88 |3,82 (2H, m) 11,88
H 1687 7,62 (2H, n), 7,88 (2H, n) | 9,86; 8,74 |3,76 (2H, n) 11,82
0 1690 7,47 2H, m), 7,86 (2H, n) | 10,00; 9,02 | 3,84 (2H, ) 11,96
i 1684 7,42 (2H, n), 7,84 2H, ) | 9,92; 8,86 |3,87 (2H, n) 12,02
Ta6nuua 3. [liypeTnyHa, npoTnsanasnbHa, aHanbreTuyHa akTUBHICTb Ta rOCTPa TOKCUYHICTb
R-6eH30n0kcamigoeTaHoBMX KUCIOT
AKTHBHICTE
Cron JUYPETHAHA, % IpoTH3anaibHa, % aHaJbreTH4Ha, % J1 50, Mr/KT
y 1031 0,01 JI s . .
y no3i 10 mr/kr y 1n03i 50 mr/kr
yepes 2 rox yepes 4 rox
II1a 106,5 128,7 10,6 14,2 2146
0 112,4 130,5 21,4 18,8 1994
B 98,7 112,4 — 2,0 2135
r 65,6 88,4 - — 2615
I 60,1 92,3 2,8 4.4 2268
e 74,6 98,2 14,6 12,5 2046
K 68,8 84,5 19,7 14,6 1976
3 102,6 123,3 21,2 23,7 2090
i 161,4 169,2 — — 2146
K 170,2 181,4 16,8 14,4 2210
) 126,5 134,2 41,5 38,8 2082
M 76,2 84,5 17,8 14,2 2176
H 82,6 93,4 14,6 17,7 2115
0 67,6 79,2 28,7 22,9 2122
1 76,6 96,1 52,6 49,1 2740
I'imoTiasuzg 159,2 168.5 1175
dypocemin 321,4 403,8 1000
AniypekpuH 554 57,9
AHanberin 50,8 48,6 1197
Juknodenax 56,2 52,5 360

JIYK B YyMOBax BOAHOrO HaBaHTaXEHHSI BUKIMKANM
30iNblIEHHS BUAINBHOT YHKLUiT HUPOK Yy CEPeaHbO-
My Ha 12,4 — 81,4 % (Tabn. 3). BupaxeHy aiypeTtuny-
HY aKTMBHICTb, fKa NepeBwuLLyBana Ailo rinotiasn-
4y, rnokaszana cnonyka, WO MICTUTb Y MNOJIOXEHHI 4
6eH30/1bHOro UMKy kapbokcunbHy rpyny. Bkasa-
Ha cnonyka (lllk) 3a 2 roauHn 36inblIyBana aiypes

Ha 70,2%, a 3a 4 rognHn — 81,4%. Cnonyka llli no-
Kasana akKTUBHICTb Ha piBHi rinoTtiasngy. Bkasa-
Ha cnonyka 3a 2 ropn 36inblwyBana aiypes Ha 70,2,
a 3a 4 rog — Ha 81,4. 3amiHa BKasaHMx 3aMiCHUKIB
y 6eH30MbHOMY S4pi 3MEHLUYE OiyPEeTUYHUIA edeKT.

AHani3 pesynbTaTiB BUBYEHHHA NpOTM3ananbHOT
aKTUBHOCTI CBiAYUTb, WO OiNbWIiCTb AOCHIOXEHUNX
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CMNONyK 3MeHLlyBasa PO3BUTOK eKCNepuMeHTasb-
HOro Habpsky y cepeaoHboMy Ha 2,8 - 52,6 %
(tTabn. 3). Hanbinbw BUpaxeHWin aHTUeKcyoaTuB-
HUN edekT BMaBNeHo y cnonyku llin, aka mictutb
y NONoXeHHi 3 6GEH30MbHOro g94pa aTom XJopy.
BkasaHa cnonyka npurHiyyBana po3BUTOK Habps-
Ky Ha 52,6%, W0 OOpPIiBHIOE Ail aHanbriHy Ta He
pocdrae pii guknodeHaky. 3amMiHa BKa3aHuX pa-
ONKaniB Ha iHWi 3MEHWYE aHTUEKCYyoaTUBHUN
edekt. Cnonykn llle, llir Ta Illi BuaBunncoL Heak-
TUBHUMMN.

3 Tabnuui 3 BMAHO, WO BGiNbLIiCTb BUBYEHUX CMO-
YK BUSBASIE MOMIPHY aHaNbreTUyHy akTUBHICTb.
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CUHTE3 U ®DAPMAKOJIOTMYECKASA AKTUBHOCTb R-BEH30JIOKCAMNUA03TAHOBbBIX KUCJNTIOT

H. U. BanHaga', O. C. Kpbicbkus', U. M. BaHHbiit', B. H. CaBuyeHKO0?

'HaumoHasbHbIVE hapMaLIeBTUHECKV YHUBEPCUTET, XapbKoB
2XapbKOBCKUIA HaLIMOHaIbHbIV YHUBEPCUTET nmeHn B. H. KapasuHa

Pe3lome: C uenbio nomcka BewecTB C ANYPETUYECKON, NPOTUBOBOCNANINTENLHON U aHaNlbrETUYECKON aKTUBHOCTbIO
OCYLLIECTB/IEH CUHTE3 HOBOW IPYMMbl XMMUYECKNX COeAMHEHU — R-06eH30n10KkcaMmnao3TaHOBbIX KMcnoT. CTpykTypa
CUHTE3NPOBAHHbIX COEAVMHEHWI AoKasaHa MeTodaMu 3NeMeHTHOro aHanmaa, YP-, K- n NMMP-cnekTpockonuu.
dapmakonormyeckme mnccnegoBaHus nokasanu, Y4To OONbLUMHCTBO COEAUHEHUN MNPOSABNAAIOT ANYPETUYECKY!O,
MPOTMBOBOCMNANIUTENbHYIO U aHaNIbIrETUYECKY aKTUBHOCTb NPU HU3KOW TOKCUYHOCTMU.

KnioueBble cnosa: R-6eH30/10KkCaMUO03TAHOBLIE KUCOThI, hapMakoiornieckast akTMBHOCTb, TOKCUHHOCTb.
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CuHTe3 06i0JOTiYHO AKTMBHHX CHOJYK

Synthesis of biologically active compounds

SYNTHESIS AND PHARMACOLOGICAL ACTIVITY OF THE R-PHENYLOXAMIDOETHANOIC ACIDS

N. I. Banna', O. S. Kryskiv', I. P. Bannyi', V. M. Savchenko?

"National University of Pharmacy, Kharkiv
2Kharkiv National University by V. N. Karazin

Summary: with the purpose of search of substances with diuretic, antiinflammatory and analgesic activity the synthesis
of a new group of R-phenyloxamidoethanoic acids was carried out. The structure of synthesized compounds was confirmed
by methods of elemental analysis, UV-, IR- and NMR-spectroscopy. The pharmacologic researches showed that the
majority of synthesized compounds displays diuretic, antiinflammatory and analgesic activity and low toxicity.

Key words: R-phenyloxamidoethanoic acids, pharmacological activity, toxicity.

PapmaneBrnuHui yaconuc 4’2012

16



