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CratTs € onIIoM TPOOJIeMH TIONTYKY HOBHX O10JIOTIYHO aKTHBHUX PEYOBHH. SIK MEPCIIEKTHBHHUMA Kiac
CIIONYK PO3TJSHYTO MoXigHi N-3aMilleHuX akpuauH-9-onHy W 2,5-3amimenux 1,3,4-okcamia3onis,
BiZ3HaueHi ixHi Qapmakosoriyni BiactuBocTi. [loximHi N-3amilieHoro akpuauvH-9-oHY, a came
AKPUIMHOOIITOBA KHUCJIOTA 1 ii rigpa3sua 3a paxyHOK BHCOKOI JIMOQITBHOCTI, TIOCKOTO TPUIHKIIYHOTO
AKPUIOHOBOTO s11ipa, TiapodinbHOCTI 3a paxyHOK mukiIiyHOoi kerorpymu (C9=0) i 3ayMmKy OLTOBOT
KHCJIOTH Ma€ 0e3liy YyHIKaJIbHHX (AapMakoJOTIYHMX BIACTHBOCTEH: BHCOKA O10JIOTIYHA AKTHUBHICTD,
rimoajepreHHicTs ¥ HHU3Ka TOKCHYHICTh. [igpasuy akpUIMHOOLTOBOI KHCJIOTH TIPOSIBIISIE BHCOKY
0ioNOTiYHY aKTHBHICTH: MPOTHBO3ANAIbHY, HEHPOTPOIIHY W IMYHOTPOIHY, IO J03BOJSE HOMY JIETKO
MIPOHMUKATH B OPTaHM i TKAHWHH, a TAKOXK B3a€EMOJISITH 3 PEeNTOpaMHy KIIITHH 1 BIUTUBATH Ha METa00IIi3M
OpTraHi3My 3arajioM.
OTxe, aHANI3 JaHUX JITEPATypH MOKA3ye, MO MOoXigHi N-3aMillleHOro aKpuAnH-9-0Hy i 2,5-3aMillleHIX
1,3,4-okcania3omiB  MPOSBISIIOTE AHTHOAKTEpialbHY, (QYHTIOWIHY, NPOTH3ANAIbHY, TillOTIIKEMIidHY,
MPOTUMANSPiiiHy akTUBHICTE. [lomyk MeTomiB cuHTE3y HOBHX 10-a307iIMETHIAKPHIOHIB, AKi MICTITH
¢parment 1,3,4-okcania3ony i MaroTh BUCOKY OI1OJIOTiYHY aKTHMBHICTb, NPHM HU3bKIH TOKCHYHOCTI Ha
JAHUH MOMEHT € aKTyaJlbHUM BEKTOPOM PO3BUTKY B Oi0OpraHiuHii, (hapMaeBTHIHIN Ta MeAHMIHIH XiMii.
Knwouoei  crnosa: noxioni  N-zamiwenux axpuoun-9-ony, 2,5-3amiweni 1,3,4-oxcadiazonu, 6ionociuna
AKMUBHICMb.

Kapnenxo 10.B., Omenbsauvk JLA., bausuiok 10.3., 'Omenbsrunk BM. CUHTE3 U BUOJIOTUYECKAS
AKTHUBHOCTD ITPOU3BO/JHBIX N-3AMEHIEHHBIX AKPUJAMH-9-OHY TA 2,5-3AMEIIEHHbBIX
1,3,4-OKCAJIMA30JIOB (0630p mureparypsl) / 3amopokCKuil HalMOHANBHBIA yHHUBepcureT; 69600,
Vkpanna, 3amopoxse, yiI. KyKOBCKoro, 66; '3amoposcKmii MeIMIMHCKMHA yHEHBepcHTeT; 69035,
VYkpauna, 3anmopoxne, mp. MaskoBCKOTO, 26

Hacrosimas cratest mpeacTtaBisieT co0oi 0030p MpoOiIeMbl TOMCKAa HOBBIX OHOJIOTHYECKH aKTHBHBIX
BEIeCTB. B kauecTBe MEPCIEKTHBHOTO KJIacca COSNMHEHUH PacCMOTPEHBI NPON3BOJHbIE N-3aMEIIEHHBIX
aKpuauH-9-0HA ¥ 2,5-3amMemEHHbIX 1,3,4-0Kcaana3oioB, OTMEUEHBI WX (hapMaKOJOTHYSCKHE CBOMCTBA.
IIpousBoaHble N-3aMeIIeHHBIX aKpUAUH-9-0Ha, @ IMEHHO aKpHIUHOYKCYCHas KHCIOTa U €€ TUApa3uy 3a
CYET BBICOKOH JHUMO(UIBHOCTH, IUNIOCKOTO TPUIMKINYECKOTO aKPUIOHOBOTO sIpa, THAPO(UIBHOCTH 3a
cuér mukimyeckoil kerorpynmbel (C9=0) M ocTaTka YKCYCHOW KHCIOTBHI 00JialaéT MHOXKECTBOM
YHUKQJIbHBIX (hapMaKoIOrHIECKUX CBOMCTB! BBICOKOI Ononorn4eckoin AKTHBHOCTEIO,
THIOAJUIEPTEHHOCTBI0 U HHU3KOM TOKCHYHOCTBIO. ['MApasna akpHIMHOYKCYCHOH KHCIIOTHI ITIPOSIBIISICT
BBICOKOIO OMOJIOTHYECKYI0 aKTHBHOCTB: MPOTHBOBOCHAIUTEIHHYIO, HEHPOTPOITHYI0O U MMMYHOTPOIIHYIO,
YTO TO3BOJIICT €My JIETKO NPOHUKATh B OPTaHbl M TKaHH, a Talkoke B3aMMOJECHWCTBOBAThH C PEIENTOPaMHU
KJIETOK U BIMATH HAa META0OJIN3M OPraHU3Ma B IIETIOM.

Taxum 06pa3om, aHaIM3 TaHHBIX JUTEPATyphl OKA3BIBACT, YTO MPOU3BOIHBIC N-3aMEIICHHbBIX aKpUINH-
9-oma u 2,5-3amMemiéHHBIX 1,3,4-0KCcagua3oiioB TPOSBISAIOT AaHTHOAKTEPHANBbHYIO, (DYHTHIHIHYIO,
HIPOTHBOBOCHAIUTEIBHYIO, THIOTJIEKEMUYECKYI0, MPOTHBOMAIPUIHYI0 aKTHBHOCTh. lloMCK MeTomoB
CHHTE3a HOBBIX 10-a30/MIMETHUIIAKPUIOHOB, KOTOPBIE coaepxkar ¢parmeHt 1,3,4-okcanuasonia U UMEIOT
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BBICOKYIO OHOJIOTUYECKYI0O AaKTHUBHOCTh, MPH HHU3KOH TOKCHUYHOCTH B JaHHBIH MOMEHT SIBISIETCS

AKTYyaJbHBIM BEKTOPOM Pa3BUTHS B OMOOPTraHMYECKOH, (hapMaleBTUIECKON U METUIIMHCKOW XUMUH.
Kniouesvie cnosa: npouszeoodnvie N-zamewiénnoeo axpuoun-9-ona, 2,5-3amewyénnvie-1,3,4-oxcaouasonvl,
buono2u4eckas aKkmueHoCma.

Karpenko Y.V., Omelyanchyk L.A., Blyzniuk Y.E., 'Omelyanchyk V.M. SYNTHESIS AND
BIOLOGICAL ACTIVITY OF N-SUBSTITUTED ACRIDIN-9-ONE AND 2,5-SUBSTITUTED 1,3,4-
OXADIAZOLE (review) / Zaporizhzhya national university; 69600, Ukraine, Zaporizhzhya, Zhukovsky
str., 66; 'Zaporizhzhya State Medical University; 69035, Ukraine, Zaporizhzhya, Mayakovsky av., 26

It is considered that necessity of developing safe medications is one of the most important issues
of pharmaceutical industry and bioorganic chemistry. Searching for new biologically active substances
is linked, primarily, with existence of negative side effects. The second reason for continuation of the
research is appearance of the new, resistant to the known medicines strains of microorganisms. Presently
for developing new medicinal preparation are used compounds synthesized in laboratories, not only
biological ones. Also the usage of chemically modificated natural compounds (semisynthetic) is growing
gradually.

Synthesis and research of the structure, physical and chemical properties of biologically active substances
are one of the actual tasks of bioorganic chemistry. The derivatives ofacridin-9-one were chosen as a
subject of the research because of its high biological activity. These compounds show antibacterial,
fungicidal, anti-inflammatory, hypoglycemic and antimalarial activity. It is causedby combining in one
molecule two pharmacophores, acridone and azole heterocycles, connected by methylene bridge.

In literature there is a very small amount of the information about 10-methylacridones, which contain a
fragment of 1,3,4-oxadiazole in the secondary chain, while having high biological activity and low
toxicity.

One of the most widely used functional groups, which are used in creating heterocycles, is -C(O)NHNH,—.
This group contains in its structure two different nucleophilic center. It is noted that — C(O)NHNH, —
significantly changes biological activity of the compounds that contain it. Quite a big amount of
medicines, showing antibacterial, antituberculous and similar properties, are based on the hydrazides. In
addition, hydrazide group helps to build the secondary chain, and that creates a possibility to add second
heterocycle to the biologically active compound.

Futhermore, the information about synthesis of the derivatives of 2-(9-oxoacridine -10(9H)-yl)acetic acid
was found. These compounds are known to have high biological activity, low toxicity and
hypoallergenicity.The structure of the compounds was compared, and the correlation between the
structure and biological activity was found.

It is proven in the article that the search of methods for synthesizing new 10- azolylmethylacridones,
which contain a fragment of 1,3,4-oxadiazole and have a high biological activity with low toxicity and
minimal side effects at the same time is a topical issue in pharmaceutical chemistry. The research of the
given class of biologically active derivatives is very advised, it has high practical and theoretical
significance.

Key words: N-substituted derivatives of acridine-9-one, 2,5-substituted 1,3,4-oxadiazoles, biological activity.

BCTVYII

OpHi€ro 3 HaMBaXIMBIMIKMX MpoOieM ¢apMaleBTUYHOI MPOMHCIOBOCTI Ta 6100praHiyHoOi Ximil
€ HCOOX1IHICTh CTBOPEHHsI HOBUX O€3IMEYHUX JNKApChbKUX TmpemnapariB. Llel mommyk
O00YMOBITIOETHCS HAABHICTIO B JESIKHX BHIIAJKaX B ICHYIOUMX Ipernaparax HeOakaHUX MOOIYHHUX
epekTiB 1 HaOyTTAM PE3UCTEHTHOCTI MIKPOOPTaHI3MiB 110 CyJb(aHIIaMIAHUX I[penapariB Ta
aHTHO10TUKIB. {151 cTBOpeHHs 010aKTUBHUX MOJIEKYJI BUKOPUCTOBYIOTHCSI HE JIMILIE PEYOBUHU
MIPUPOTHOTO TOXO/DKCHHS, aje W HOBI CHHTE30BaHI PEUYOBHMHHU Ta XiMiuHA Moaudikaiis Bke
ICHYIOUHX aKTUBHUX CIOJYK.

CuHTe3, BUBYCHHS XIMIYHHX, ()iI3MYHUX Ta O10JOTiYHUX BIIACTUBOCTEH, a TAKOX BCTAHOBJICHHS
MIPAKTUYHOI L[IHHOCTI HOBUX IMOXIJHUX aKpHUJIOHY (AaKpUAMH-9-OH, 9-TIAPOKCUAKPHUINH) MaIOTh
BITHOILIEHHS /10 TEpPCHEKTUBHUX Tramdy3ed XiMmil TeTepOlUKIIYHUX CIONYK, 10 1HTEHCHBHO
pPO3BHMBAIOTHCA. 3a OCTaHHI POKM cepell MOXIAHMX AaKPHJIOHY 3HANIEHO  CIIOJIYKH
3 QaHTUMIKpOOHOIO,  (PYHTILUAHOIO, HEHPOTPONHOIO, MPOTU3ANAIBHOI W AlypEeTHYHOIO
aKTUBHICTIO [1-4].
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3 iHmoro OOKy, TOXiJHI II'STUYWICHHOI a30TOBMICHOI T'€TepPOIMKIIYHOI cromyku — 1,3.4-
OKCaJIia30JIiB MPOSBIIAIOTH BUCOKY O10JOTiYHY aKTHBHICTh: aHTHOAKTepianbHy, (QYHTILUIHY,
[IPOTHU3aMalbHY, MIONTIKEMIUYHY, IPOTUMAISIPIHHY, IPOTUTYOEPKYIbO3HY Ta iH. [5-8].

3alikaBieHICTh A0 TJIMOMIOro BHUBYEHHS XIMIYHHMX, (I3UKO-XIMIYHUX Ta O10JIOTTYHHUX
BJIACTUBOCTEH HABEJECHUX T'€TEPOCUCTEM Ta ii MOXIAHUX 3pOCia B OCTaHHIN Yac y 3B’SI3KYy 3 THM,
0 BOHHU € JIOCTYIIHUMH, PEaKLUiHHO 3JaTHUMHU 1 JAOCHUTh NEPCHEKTHMBHUMH CHHTOHAMH MJIS
CHHTE3y PI3HOMAHITHHUX 010JI0T1YHO AaKTUBHHUX PEUYOBHH.

[ToeqnanHs B 0HINM MOJEKYl ABOX (papmMakopopHUX (PparMeHTIB — aKpUJOHOBOTO I a30JbHOTO
TeTEPOIMKIIIB, 3B’ I3aHUX METHJIICHOBHM MICTKOM, MOYKE€ MPUBECTH JI0 OJCpPKaHHS CIHOJIYK, IO
BHSIBJISIIOTH IITUPOKHH CIIEKTP 010JIOTTYHOT aKTHBHOCTI.

VY nitepatypi € Mano iHopMarlii mpo CUHTE3 CHONYK Yy psAaax moxigHux 1 0-MeTHuakpuI0HiB, 110
MICTATh I'SITHWICHHI a30TBMICHI T'eTEPOLMKIIYHI (parMeHTH, BOAHOYAC € JOCTATHS KUIBKICTH
MIPUKJIA/IIB, [0 JJEMOHCTPYIOTh CHHTETUYHMIA 1 010JIOTTYHUHN MOTEHIIIa AJIs TaKUX croiyk [5-10].

MeTor0 poOOTHM € OmIsIi Ta Yy3araJlbHEHHS JITEpaTypHUX JaHUX CTOCOBHO CHHTE3Y
Ta 010JIOTIYHOI AKTUBHOCTI MOXigHUX N-3aMiIIEHUX aKpHAWH-9-OHY U 2,5-mu3amimenux-1,3,4-
OKcaJia3oIiB.

OCHOBHHI PO3JIL

OpHier0 3  HaWOUIBII  BHUKOPUCTOBYBAaHMX  (DYHKLIOHAJIbHUX Tpymn JUIsl  [0OYAOBU
rereporukiiyaux cucreM € — C(O)NHNH,— rpyma, ToMy mo y cBOiii CTPYKTYpl MICTHTh JBa
PI3HHX 32 CBOEIO MPUPOJIO0 HYKJICO(DUIbHI [ICHTPH.

VYBeneHHs TiApa3ugHOI TPpyHmH B CTPYKTYPY CIHOIYKH 3HAYHOKO MIpOK0 3MiHIOE 010J0Ti4HI
BIacTUBOCTI. TOMYy Ha OCHOBI Tifpa3uIiB 1 iXHIX QYHKIIOHAIBHUX MOXITHUX OyB CHHTE30BaHUI
MUIMA ~ psAJ JIKApChKUX — TpenapariB, MO0  BOJOAIIOTE  HPOTHTYOCPKYJIbO3HUMH,
aHTUOAKTEPlaIbHUMH ¥ 1HIIUMH BJIACTUBOCTSIMU [ 1-7].

OaHUM 3 OCHOBHHMX METOJIIB OJICP’KaHHS T1Ipa3HIiB € B3aEMO/IisS CKIAJHUX €CTepiB KapOOHOBUX
KHCTIOT 13 TiApa3uH-Tigparom [2, §].

Tak, KMUII'ATIHHSAM METHJIOBOTO ecTepy 4-KapOOKCHakpuIoHy, mpotsroMm 4 roxa, 3 98%-m
riIpa3uH-TIApaToM B METaHOJI, OyB OTpUMaHMM rifpazuj 4-kapOOKCHAaKpUIOHY, BUXIJ CKJIaB
80% [8]:

O @)
H2N-NH2'H20

N t9C, EtOH
H

Iz

e o _NH,

CHj

Iz

Puc. 1. CunTes rigpazuay 4-kapOOKCHAKPUIOHY

Kum’stinasaM cymilni, METHJIOBOTO ecTepy 2-kKapOokcuakpuaony i 98% rigpasus-rizpatom
npoTsirom 24 rox y aumerwicyiabdokcuai (JIMCO), OyB BuaiieHU# Tigpazus 2-kapOOKCHAKPUIOHY
3 BuxojoM 64% [9]:
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_CH o o
Q o i NH
H2N-NH2'H20 N’ 2
0 - (L
t°C, DMSO N
N H
H
Puc. 2. Cuntes rigpazuay 2-kapOOKCUAKPHUIOHY

ABtopu pobotu [10] oxepxyBamu 3 BuxoxoM 94% rimpasuj aKpUAOHOLTOBOI KHCIOTU
KUITATIHHAM  BiamoBigHoro ecrepy AVYK 3 wammmkom 98%-ro rigpasuH-rigpaty y
BIJIMTOBITHOMY CITHPTI:

O O
H2N-NH2'H20
N t°C, CH;0H N

(|) O ITIH
CHj NH,

@)

Puc. 3. CunTes rijipa3uay akpuJOHOLTOBOI KUCIOTH

I'pymnoro KypcbkuxX ydeHUX OyB oONuCaHUN crnocid ojepaHHsS TiApa3ujly aKpUIOHOITOBOI
KHUCTIOTU KU ATiHHAM OytuioBoro ectepy AVYK 3 nammumkom 80%-ro rigpasuH-riipaty B H-
OyTaHoJIi, MPOTATOM 4 roJi, BUXiJ NpoayKTy ckiaB 84% [11-13]:

O O
N N

H2N-NH2‘H20
>
t9C, BUOH
o)\g) O)\lTIH
C4Hg NH,

Puc. 4. CunTes riipa3uay akpuJOHOLTOBOI KUCIOTH 3 1HILIOTO €CTepy

OTxe, riapa3uau aKpuJOHKapOOHOBUX KUCIOT MOXYTh OyTH JIEFTKO CHHTE30BaHi 3 JIOCTYIMHHX
peareHTiB, 110 JO3BOJIsIE BUKOPUCTOBYBATU iX K BHXIJHI CIOJYKH JUIsS TOJANBLIOIO CHHTE3Y
TeTEePOLIUKIIIB.

BIOJIOTTYHA AKTUBHICTDH TA ®PAPMAKOJIOI'TYHA AKTUBHICTb
HOXIAHUX AKPUTOHKAPBOHOBUX KUCJIOT

2-(9-Okcoakpuaun-10(9H)-im)ouroBa kuciota Mae 0e37i4  yHIKaIbHUX (HapMaKOJOTIYHUX
BJIACTUBOCTEH: BHCOKa O10JIOTIYHA aKTHUBHICTb, TiMOAJIEPTeHHICTh, HU3bKa TOKCHYHICTH. J[aHa
ocobmuBicTh 2-(9-okcoakpuaua-10(9H)-11)onTOBOT KHUCIOTH TOSCHIOETHCS KOMOiHaIi€ B i1
CTPYKTYpP1 BUCOKOI JINO(]UIBHOCTI, 32 paXyHOK IUIOCKOTO TPULUKIIYHOIO aKpUIOHOBOTO sA1pa i
riipodiIbHOCTI 32 paxyHOK KinbleBoi ketorpynu (Co=0), a TakoX 3aJIMIIKy OLTOBOI KHCIOTU
Outs aromy a3ory. Came HasSBHICTh Takoi XIMIYHOI CTPYKTYpH JI03BOJIsi€ TOXimHUM 2-(9-
okcoakpuauH-10(9H)-11)oTOBOi KUCIOTH NPOSIBASATH BUCOKY OI0OJIOTIYHY AaKTHUBHICTh, IO
CIIpUsi€ JIETKOMY TNPOHUKHEHHIO ii MOJEKyd B OpraHM M TKaHWHH, a TaKOX B3AEMOJIATH 3
pelienTopaMyd KJIITHH I BIUIMBaTH Ha MeTaboji3M oprasismy 3aranom. [impasun 2-(9-
okcoakpuauH-10(9H)-11)oTOBOI  KUCIOTH Ma€e BHPAXEHY NpOTHU3aNanbHy, HEUPOTPOIHY
Ta IMyHOTPOIHY akTUBHICTH [10-11].

Bicnux 3anopizekozo nayionanvnozo ynieepcumemy Ne 2, 2016



160

CHUHTE3 TA XIMIYHI BJACTUBOCTI
2,5-1IN3AMIIINEHUX-1,3,4-OKCAIIA30JIIB

OmHuM 13 PO3MOBCIOJDKEHUX CIIOCOOIB  ofepxaHHs 2,5-nmu3amimeHux-1,3,4-okcania3omnin
€ peaKIlisi OKMCHOI IMKJII3alii aprIiIeHTiApa3uaiB MmiJl ai€r0 okucHioBaviB: Br;, H,O, KMnOy,
CAK (uepiii amoHiii HiTpaT), xstopamin-T ta iH. [3-5].

ITpu 06pobIti 9-0kco-9, 4-kapOoriapa3uiiB OpOMOM, y IPUCYTHOCTI HATPii anerary, B OITOBIH
KHUCTIOTI, Oynu cuHTe30BaHi 4-(5-3amimeni-1,3 4-0Kca11ia30n-in)aKsz[0HH [8]:

O
AcONa, Br,, AcOH O O
PO® 20 N
N Ac,0, 100°C, 24h )\
2\ ,N\ Ar z
O N N\
A N{
Ar

Puc. 5. Cuntes 4-(5-3amimieni-1,3,4-okcania3om-11)aKkpu10HIB

[Ile omHUM METOIOM CHHTE3y 2,5-au3amimieHux-1,3,4-okcaaia3ofiB € peakilis [MUKIoAeTiaparartii
N,N’-mianunrigpazuzais 3 Bukopuctanasim POC1;, H,SO4, momidocdopuoi kucnotu (IIOK/PPA),
tpudTopouroBoi kucinotu, PCls, P,Os, SOCl,, mnponindocdoproro aunrigpuny (T3P) sx
JIETIAPaTyIOunX areHTiB. Y JAESKUX BHIIAJKaX BHUKOPHCTOBYIOTH OUIBII M’SIKI PEareHTH, TakKi K
noxiHi kapooauiminy, TsCl/mipuauH, XJIOpUCTHIA TpUMETHIICHIIL Ta iH. [ 1, 3-5].

IIpu xum’sriaai N,N’-mianunriapasuny B dochop (V) Ttpuxmopokcuai OyB BHAUICHUN
2-(xmopmetuin)-5-(1-(mipuaun-2-in)mnepuann-4-in)-1,3,4-okcaniazomn, 3 Buxonom 80% [14]:

O]

}_\ tOC 4h N/N

O Cl
Puc. 6. Cuntes 2-(xnopmetin)-5-(1-(mipuaus-2-in)minepunnn-4-in)-1,3,4-oxcagiazony

B iHm#  mpari [15] 1,3,4-0kcamia3onu  OJEPXKYBalW  IUKIIZAINEI0  3aMIMICHUX
N,N’-giamunrigpasuais B-kapoomniny B cepenounii [IOK, narpitumu 1o 100-110°C, mpotsrom
3 rox:

H O N
N Jy—R
N’N\/( \ o>/
= H R __PPA
\ N 110°C, 3h

N
H
Puc. 7. Cunres 1,3,4-okcamiazony 3 N,N’-mianunriapazuiiB -kapOosiny

2,5-Jlu3amimieni-1,3,4-okcaaia3oqu  TakoK OTPUMYIOTH  B3aEMOJIIEI0 MDK  KapOOHOBUMH
KHCTIOTaMu ¥ Timpa3ugamu B cepenoBuii aerigpatyrounx areHtiB (PCls, H,SO4, SOCI,, P,0s,
POCIl;, I1®K, CF;COOH) [1, 3-5].

Tak, y crarti [16] omucanmii cnoci®6 oxepxkanusa 4-([5-(1-merunoxcuapmi)]-1,3,4-okcaaiazon-
2-im)xiHOMiHIB 3 Tigpazuay 2-(2,4-muxiop-5-¢propdenin)-4-xiHomiH KapOOHOBOI KHCIOTH
1 apUIIOKCHOIITOBOI KUCIIOTH:
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o] o] cl
N O - Ng
P N _POCl
0 110°c oh
J_o
07 NH OH N7
NH,

Puc. 8. Cuntes 4-([5-(1-metunokcuapun)]-1 ,3,4-OKcaI[iaSOJ'I-2-iJ‘I)XiHOJ‘IiHiB

VY crarti [17] onmcanuii cmnoci6 cuHTesy 2-(4-6pomdenin)-5-(4-(tperOyrun)denin)-1,3,4-
oKcafia3ony 3 BuxoaoM 94%, 3acHOBaHOMY Ha B3aeMoAll N-OpOMOEH30HHOI KHCIOTH
i BIAMIOBIAHOTO  Tigpa3ugy 3 BUKOpUCTaHHAM mponindocoproro aunrigpuny (TsP),
10 BUCTYIIA€ BOJIOBIJI’EMHUM areHTOM:

O.__OH HsC

>_<:\/ CH3 T3P
> 0
3 0 B

CH;

\
Br N~

Puc. 9. Cunres 2-(4-6pomdbenin)-5-(4-(tperdytun)denin)-1,3,4-okcamiazony

BukopucraHHs ONTOBOrO  aHTIAPUAY JO3BOJSE MPOBOAUTH  BHYTPILIHBOMOJEKYISPHY
[UKITI3allii0 TiApa30HiB KapOOHOBUX KHUCIOT Yy BIAMOBIAHI TeTeporukin. ¥ pobori [18] aBropu
HaBOmATH cuHTE3 |-(5-(2-x110p-6-MeTHnXiHOMIH-3-11)-2-(Tmipuaua-4-in)-1,3,4-okcaniazon-3(2H)-
UI)METaHOHA, LUISIXOM KHII'ATIHHS, MPOTIrOM 5 rojA, BUXIAHOTO TiApa3oHy 3 HAaUIMIIKOM
OIITOBOTO aHTiApUy, BuXia ckianae 70%:

o]
Z N >\‘/CH3
tO

Puc. 10. Cunres 1-(5-(2-XJ‘IOp-6-MeTI/IJ'IXiHOJ'IiH-3-iJ'I)-Z-(HipI/I,Z[I/IH-4-iJ'I)-1,3,4-0KC3,Z[i330J‘I-3(2H)-iJ‘I)
METaHOHY

Takox no0pe Bimomuii crocid cuHTE3y S-3amimeHux-1,3,4-okcanaia3zon-2-TioniB, y SKOMY
ripa3uan KapOOHOBUX KHUCIIOT IUKII3YIOThCA mia aieto kapoon (IV) cynmediny(3, 9].

Kum’stinasam 9-okco-9,10-aurigpokcrakpuani-2-kapooriapasugaid kapoon (IV) cyneoiny 3 ayrom B
€TaHoIi, YIPOAOBXK 24 roj, OyB oTpumanuii 2-(5-mepkanro-1,3,4-okcaiazomn-2-in)akpuaua-9(10H)-on
3 BuxojaoM 87% [9]:

o) o)
\NH2 _CSz KOH \>\SH
O O H EtOH, tOC
N
H

Puc. 11. Cunre3 2-(5-mepkanTo-1 ,3,4-0Kca)1ia30n-2-in)aKpH)mH-9(1OH)-OHy

VY Bumagkax, kKoiu HeoOxigHO oxaepxkaTtu 1,3,4-okcamiazonmu 0e3 3aMiCHHKAa B I SITOMY
MOJIOKEHHI, MO)KHAa BHUKOPHUCTOBYBAaTM METOJl, 3aCHOBAaHMM Ha B3a€MOJIi  Tiipa3uiB
3 Tpuetriadopmiarom [ 1, 19].
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Y mpani [19] mochimkeHnii epEeKTUBHHN METOJ OJEpXKaHHSA S-He3aMilleHuX-2-cTupui-1,3,4-
OKCaJ1ia30J1iB 3 TiIpa3uay MHHAMIIOBOI KUCIOTH W TPHETUIOPTO(HOpMiaTy:
oM\
X n-NH2 - HC(OC,Hs)s - X \N'N

H AcOH

Puc. 12. Cunre3 5-ne3amimenux-2-ctupui-1,3,4-okcaia3omis

Heszamimeni oxcazmia3olid TakoX MOXKHA OJEpXKyBaTd y nBi crafii. Tak, Kl ATIHHIM
3-xnop6en3o[b]riopen-2-kapOoriapasuay B HAMJIUIIKY MYpAIIMHOI KUCIOTH OyB OTpUMaHHM
3-xnop-2-(N-popminriapasum)oenso[brioden, skuii Hamami UKI3yBaM B cyMimi P0Os
13 keunonom. Buxina 2-(3-xnop-1- 6enzorioden-2-in)-1,3,4-okcaniazony ckias 53% [20]:

Cl

cl
©fg_/< __HCOOH P05 { O\(H
T e |
HN—NH, HN— NH s \NfN

Puc. 13. Cunre3 3-xn0p-2-(N-popminrigpazum)oenso[b]riopeHy
Bernuke npenapatiBHe 3HAYEHHS MAIOTh CIIOCOOM CUHTE3Y S-3amileHux-1,3,4-0Kca 1ia30miB-2-aMiHiB.

Astopu mpatii [21] omucyroTh criocid ofepkaHHs 2-amMiHO-5-(2-HadTimokcuMeTn)-1,3,4-okcamiazony
3 BUX0Z0M 62%: B3a€MOJIIE€I0 BiJIMTOBITHOTO TiApa3uy 3 OPOMIIIaHOM B €TaHOJIi, HATPITOMY JI0
60°C npotsarom 2 rox;

0 N-N
| D>—NH
o M NH; BrCN - o\/LO% 2
H 60°C, EtOH, NaHCO,

Puc. 14. Cunres2-amino-5-(2- HadTinokcumeTi)-1,3,4-okcamia3ony

OpmauM 31 coco0iB onxepkaHHs S-3amimieHux-1,3,4-okcaaia3on-2-aMiHiB € peakifis MUKTi3aril
aluIITioceMuKapOasuIiB, y NPUCYTHOCTI HOAy M HATpii TiIPOKCHUIY, Y CEPEJOBHILI €TUIOBOTO
cnupry [22]:

HaC. -CHa . HiC. -CHs
, Na
H H EtOH N7 R
_N N. | >\N/
S

Puc. 15. Cunres 5-3amimienux-1,3,4-okcagia3on-2-aMitiB

OpuriHanbHUR cnoci0d ofepKaHHS OKCaJlia30JIaMiHIB 3allpONIOHOBAHUN aBTOpamMu podotu [24]:
BOHH BHKOPHCTOBYBJIM TO3WIXJOPUA SK LHUKII3ylounii areHT. Takuik MeToJ] I03BOJIMB
cuHTesyBatu S-OeH3min-N-denin-1,3,4-okcamiazon-2-amin 3 BuxogoMm 84%, KMl SITIHHIM
N-6en3mn-2-(2-peninmamernn)rigpasuHkapO0TioOaMiy 3  TOZWIXJIOPHIOM, Yy TPHUCYTHOCTI
nipuauHy, B TeTpariapodypai:

¢
N
N N TsCl, Py
@Gr N H“@ @Nyw
O THF, t°C ~

Puc. 16. Cunre3s 5-6en3un-N-denin-1,3,4-okcania3on-2-aminy
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VY mpami [25] onucanuii cnioci® oxepskanHs 1,3,4-0kcamia3osiaMiHiB, 3aCHOBaHUN Ha B3a€MOJIii
armuntiocemukap6asuaie i N,N’-nunuknorekcunkapooauiminy (DCC), peakiisi BinOyBaeThCs
B CEpeIOBHIII OE3BOTHOTO AIlETOHITPUITY MPOTITOM 3 TOJ:

Ar\
NH
H-N O Ar
2 Ho DCC HN o~
N NH D o 8
7 N CH4CN MN,
s—N S
S—N

Puc. 17. Cunres 1,3,4-okcagia3zonaMiHiB

[HIIMM MeTomoM onepikaHHsS S-3aMmimieHuX-1,3,4-0kcamia3on-2-aMiHIB € peakiris, 3aCHOBaHa Ha
BHYTPIIITHHOMOJIEKYJISIPHIH [UKJIOJIET1 IpaTartii BIJIITOBITHUX Nl-aLII/IJI-N4-BaMiH_IeHI/IX
ceMikapOa3u/iB, y CepeloBUIIll PI3HUX BOJIOBI’€MHUX peareHTiB: Ccyiab(haTHOI KUCI0TH, hochop
(V) tpuxisiopokcuayy, nomidocdopHoi kuciaotu Ta iH. [1, 3, 26].

Cunre3  2-amino-5-(N-kap6azunmertwi)-1,3,4-okcamgiazony  BiIOYBa€TbCS  ITUKJIII3AIIEIO
BignosigHoro (N-amermi-kapOa3win)-ceMukapOa3uay IMiJ i€l KOHIEHTPOBAHOI Cynb(aTHOl
KMCJIOTH, IpU KIMHATHIM Temneparypi [27]:

2 N-N
_N NH, | N NH
Y o, AP
N O ——(————>»
SSO
Puc. 18. Cunre3 2-amino-5-(N-kapoasuiameTun)-1,3,4-okcaiazony

Kum’sitinasm 2,2°-[1,4-beninendic(merunen)]6ic(N-deninrigpasun-kapookcoamin) y POCl3, 3
HACTYNMHOIO  00poOKkoro nyroM, OyB orpumanuéi 5,5°-(1,4-deninen)dic(N-penin-1,3,4-
OKcafia3on-2-amin), i3 Buxoqaom 73% [28]:

0 -N 0
HN o PO TC )N'\ N\ o
Ph,  NH HN  Ph NaOH 7O N-N
HN NH \
_<o o>/_ Ph

Puc. 19. Cunres 5,5’-(1,4-peninen)o6ic(N-denin-1,3,4-okcania3on-2-aminy)

[Tpu wHarpiBanHi ¢ocdoproi kucmoru 3 2-(2-(okco-9(H)-tiookcaHTeH-2-1TOKCH )areTi)-N-
(beHin-rinpazuHKapOoKCcoaMiIoM hi (6] 120°C OyB CUHTE30BaHUM BIJIMTOBITHUH
1,3,4-okcamia3onamin 3 BuxomoMm 37% [29]:

o} 0
H H o} N-N Ph
S0 bt b N P S s
: o Tawe (LT
S

Puc. 20. Cunre3 1,3,4-okcamiazonaminy 3 2-(2-(oxco-9(H)-tiookcanteH-2-110kcH)ameTni)-N-
(deHiI-TiIpa3suHKapOoKcoaMiTy
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BIOJIOI'TYHA AKTUBHICTDb TA ®PAPMAKOJIOI'TYHA AKTUBHICTbD
2,5-1IN3AMIIINEHUX-1,3,4-OKCAIIA30JIIB

Oxkcaznia3onu $K TMPEeACTaBHUKM TIPyNH [EHILWIIHIB BHABIAIOTH OakTEepULUIHY MAil0 Ha
MIKpOOpraHizmMu, 1o mnepeOyBaroTh y Jjorapudmiuniii ¢asi pocty. lle mop’si3aHe 3 iXHBOIO
3IaTHICTIO 1HTIOyBaTH OIOCMHTE3 KOMITOHEHTIB KJIIITHHHOI CTiHKM OaKTepiaJibHOi KJIITHHH,
y peryisii skoi 6epe ydacTb crneuupiyHMNA €H3UM — TpaHCHeNTHAa3a. 3aBISKU CTPYKTYpHii
NoAIOHOCTI TEHINWTIHIB 3 MENTUAHUM CcyOCTpaToM (epMEeHTy aHTHOIOTHK KOHKYpPYE 3 HUM
3a aKTUBHHUU IIEHTP TPAaHCHENTHAA3H. B3aeMoisi MoeKyn aHTHOIOTHKA 3 aKTHBHUAM IIEHTPOM
eH3UMY € HeoOopoTHowo peakmiero. [is 1,3,4-okcamiazoniB Ha OakTepiaibHY KIITHHY TaKOX
MOB’s3aHa 3 MPSMUM BIUTMBOM Ha CHHTE3 KOMIIOHEHTIB KIITUHHOI CTiHKH [5, 17, 19].

HasBHicTh y paamkanax HOABIHHMX 3B’S3KIB JO3BOJSE IX 3aCTOCOBYBATH JUIS IOJAJBLIOTO
CHUHTE3y OUIbII CKIaJHUX crnoayk 1,3,4-0kcaaia3oapHOro psay: OapBHUKIB, JIIKAPCHKHUX
IIperaparis, CIIOJIYK 3 TepOeUIHO0 Ta (YHTIIUIHO aKTUBHICTIO [27-30].

Omxke, aHamMi3 JaHUX JITEpaTypd IIOKa3aB, M0 MOXiaHI N-3aMilllEHUX aKpUIWH-9-0HY i

2,5-nu3amimienux-1,3,4-okcamia3oniB  BOJIOLIIOTh aHTHOAKTepiabHOIO, (GYHTIIUAHOIO,
NPOTH3aNalIbHOK Ta IHIIMMK BUAaMHU Oiosoriunoi nii. IxHi ¢izuko-ximiuHi Ta OiosorivHi
BIACTUBOCTI ~ BHBYEHI  HENOCTaTHhO,  TOMY  MOIIYyK  METOJIB  CHHTE3y  HOBHUX

10-a30/MiIMETHITaKpUIOHIB, sIKi MIcTATh (parmeHT 1,3,4-0kcamia3only i, Ha Hally IyMKY,
MaTUMYTh BHCOKY OIOJNOTiYHY aKTHBHICTb, CBHOTOJHI € TIEPCIEKTUBHUM 3aBJaHHSIM
JUIS TIOMAQNIBIINX JOCIIKEHD.

Y3ATI'AJIBHEHHA

1. AHami3 JaHuX JITepaTypud CBIAYUTH, L0 MOXiAHI N-3aMIIIEHUX aKpUIUH-9-OHY Ta
2,5-nu3amimenux-1,3,4-okcaia3omiB  TPOSBIAIOTH  aHTHOAKTEpiaibHy,  (QYyHTIIHUIHY,
[POTH3aNalbHY, TIIOTIIKEMIUHY, IPOTUMAIISAPIHHY, IPOTUTYOEPKYIbO3HY aKTUBHICTb.

2. 'Y HaBeJeHiii mpaili pO3TIISIHYTI OCHOBHI METOJIM CHHTE3Y 2,5-nu3aminienux-1,3,4-okcaia3omis.

3. V¥V 3B’3Ky 3 SBHO BHUP@XXEHOI OI10JIOTIYHOIO AKTUBHICTIO JOBEACHO, IO MOIIYK METO/IIB
CUHTE3Y HOBHX 2,5-mu3aminieHux-1,3,4-okcamia3oliB € akTyaJIbHUM 3aBJaHHSIM T01aIbIIOL
poboTw.
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I'OCTPA TOKCHUYHICTDH )
N-AIIMJIBHUX NOXITHUX S-2-METUWJIXIHOJIIH-4-LJI)-L-HUACTEIHY

Jlabencrka L.b., Bepec .M.

3anopizbkutl HaYioHANLHULU YHIGEpCUmMem,
69600, Ykpaina, 3anopixcocs, eyn. Kykoecvkoeo, 66
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BusHaueHO TOCTpY TOKCHYHICTh N-alWIBHUX HOXITHUX S-(2-MeTminxiHomin-4-in)-L-npcreiny 3a
excrpec-metonoM B.b. IIpo3zopoBcekoro. BeranosneHo, mo cepennboieranbha go3a (JI4s)) mux croiryk
KOJNMBA€eTbCsl B Mexax Big 660 mo 2000 mr/kr, i 3a CTyHmeHeM TOKCHYHOCTI iX BigHECEHO 10
ManoTokcmuHuX (IVKiIac TOKCHYHOCTI) Ta MPAaKTHYHO HETOKCHYHHMX pedoBHH (VKIIAC TOKCHYHOCTI).
[IpoanamizoBaHO 3aJ€KHICTH MK CTPYKTYPOIO JOCHTIPKYBAHAX CHOIYK 1 IX TOKCHYHICTIO.
Kniouosi cnosa: eocmpa moxcuunicms, N-ayunvui noxiowui, S-(2-memunxinonin-4-in)-L-yucmein, 3anesxcunicmo
«CMPYKMYpa-moKCUUHICIb ».

Jlabenckas U. b., Bepec A. M. OCTPASA TOKCHUYHOCTb N-ALUWJIbHBIX MMPOU3BOJJHBIX
S-(2-METUJIIXWUHOJINH-4-1UJI)-L-UUCTEUHA / 3anopokckuil HalMOHATBHBIA yHHUBepcUuTeT, 69600,
Vkpanna, 3anopoxse, yi. JKykoBckoro, 66
OmnpeneneHa ocTpas TOKCHYHOCTh N-allFIIBHBIX IPOU3BOAHBIX S-(2-METHIIXHHOIUH-4-1)-L-1ucTenHa
akcrpecc-mMeToqoM B.B. TIpo3opoBckoro. YcTaHOBIIEHO, YTO cpemHeneTambHas ao3a (J1[so) maHHBIX
COEeMHEHHN HaxXoAUTCs B Tpenenax ot 660 mo 2000 Mr/Kr, ¥ MO CTETIEHH TOKCUYHOCTH OHH OTHECEHBI K
ManoTokcmuHeiM (IV  Kk7gacc TOKCHYHOCTHM) M MPAaKTUYHO HETOKCHYHBIM BemecTBaM (V Kiacc
TOKCMYHOCTH). [IpoaHanu3upoBaHa 3aBUCUMOCTb MEXAY CTPYKTYPOH HMCCIIEIOBAaHHBIX COEAUHEHUI U HX
TOKCUYHOCTBIO.
Kniouesvie cnosa: ocmpas moxcuunocmos, N-ayunvhvie npouzsooHvie, S-(2-memunxunonun-4-un)-L-yucmeun,
3a8UCUMOCHb «CIPYKMYPA-MOKCUYHOCHbY.

Labenskal. B., VeresA.M. ACUTE  TOXICITY OF N-ACETYL DERIVATIVES
OF S-(2-METHYLQUINOLINE-4-YL)- L-CYSTEINE / Zaporizhzhya National university, 69600,
Ukraine, Zaporizhzhya, Zhukovsky str., 66

Modern line of development in organic chemistry is the synthesis of the compounds for their further study
and practical application.

Compounds combining in their structure a nitrogen-containing heterocycle (quinoline) and sulfur-containing
amino acid (cysteine) are considered to be perspective in this regard.

Quinoline (benzo[b]pyridine) is a condensed system that was formed by the aromatic benzene ring and
heterocyclic pyridine cycle. This combination in a quinoline molecule specifies peculiarities of its chemical
interaction. Cysteine consists of three different functional groups — sulfhydryl group, amino group and
carboxyl group which gives a possibility to create potential bioregulators.

Their structural modification, introduction of functional groups and fragments can lead to the emergence of
new and to the strengthening of certain types of biological activity. The toxicity of the synthesized
compounds might be a considerable limitation of their further usage.

To determine the expediency of the synthesis the virtual screening of new chemical structures and
combinations is conducted. This screening is based on a number of software developments. They make it
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