168

28.  Synthesis and  antipsychotic and anticonvulsant activity of some new  substituted
oxa/thiadiazolylazetidinonyl/thiazolidinonylcarbazoles /[Kaur H., Kumar S., Vishwakarma P. et all.] //
European Journal of Medicinal Chemistry. —2010. — Vol. 45, Ne 7. — P. 2777-2783.

29. Shaker R.M.Synthesis and Biological Activities of Novel 1,4-Bridged Bis-1,2,4-Triazoles, Bis-1,3,4-
Thiadiazoles and Bis-1,3,4-Oxadiazoles / R.M.Shaker, A.F.Mahmoud, F.F.Abdel-Latif // Phosphorus, Sulfur,
and Silicon and the Related Elements. — 2005. — Vol. 180, Ne 2. — P. 397-406.

30.  Al-Araji S.M.Synthesis and Characterization of New Heterocyclic Thioxanthone Derivatives / S.M.Al-Araji,
R.S. Dawood // Baghdad Science Journal. —2013. — Vol. 10, Ne 3. — P.779-791.

YIK 547.831:577.112.386:54-3

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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possible to create accurate models of «structure-toxicity». To interpret the results of computer simulation
PASS, QSAR analysis, GUSAR, TEST, AdmetSAR are used. Obligatory stage of new synthesized
compounds studies is the identification of acute toxicity threshold and harmlessness to define opportunities
for their use, classification, creation of recommendations for the production conditions.

The aim of this work is to determine the toxicity of the synthesized for the first time N-acyl derivatives of S-
(2-methylquinoline-4-yl)-L-cysteine and to analyze the connection between the substances’ structure and
toxicity.

The study of the acute toxicity was conducted on white bisexual mice with express method of
V.B. Prozorovskiy.

Studies on animals were performed according to the national program «The general ethical principles of
experiments on animals» (Ukraine, 2001), in agreement with the provisions of the «European Convention
for the protection of vertebrate animals used for experimental and other scientific purposes» (Strasbourg,
France, 1985).

4 groups of animals were used to determine the average lethal dose of LD50. The compounds were injected
one-time intraperitoneally. The control group of animals was injected with the same amount of the saline
solution. Monitoring of the animal behaviour, condition of their skin and mucous membranes, nervous
excitability, the number of live and dead animals was carried out every day during 2 days after a one-time
injection. The level of toxicity was determined according to the Sidorov’s classification.

The results of studies show that the LD50 in this series of compounds is in the range of 660 mg / kg to
2000 mg / kg or more. In accord with the Sidorov’s classification studied substances belong to low-toxic,
virtually non-toxic and relatively non-hazardous class compounds (IV and V toxicity class).

The dependence of the acute toxicity presence in the structure of certain functional groups was analysed.

Acylation of basic structure - S-(2-methylquinoline-4-yl)-L-cysteine acetyl, benzol, succinyl groups leads to
reduction of acute toxicity.

For N-acetyl-S-(2-methylquinoline-4-yl)-L-cysteine and its derivatives was determined the toxicity
reduction that is more noticeable in the salts of the corresponding acids. Replacement of acetyl radical by
succinyl significantly reduceds the acute toxicity level for all derivatives (LD50 of more than 2000 mg / kg).
Modification of amino N-acetyl-S-(2-methylquinoline-4-yl)-L-cysteine by o-chloroacetyl fragment
promotes a moderate decrease. Blocking the amine N-acetyl-S-(2-methylquinoline-4-yl)-L-cysteine by
benzoyl radical leads to a moderate acute toxicity increase.

Modification of a carboxyl group of derivative N-acyl-S-(2-methylquinoline-4-yl)-L-cysteine by replacing
the proton by sodium or potassium ion is accompanied with a slight decrease of index.

Acute toxicity of salt has level of 660-2000 mg/kg. Among salts, derivatives of N-succinyl-S-(2-
methylquinoline-4-yl)-L-cysteine have the lowest toxicity. N-benzoyl-S-(6-bromo-2-methylquinoline-4-yl)-
L-cysteine salts are the most toxic.

Presence of alkoxy group in sixth position in quinoline decreases acute toxicity of derivative N-acyl-S-(2-
methylquinoline-4-yl)-L-cysteine.

Replacing ethoxy group by methoxy group affects the rate LD50 in case of the benzene fragment presence.
And the introduction of bromine atom in sixth position of quinoline leads to toxicity increasing of 30-40%.

In this way, acute toxicity of N-acyl-S-(2-methyl-quinoline-4-yl)-L-cysteine derivative is in the range of
660-2000 mg/kg, and according to the I.LK. Sidorov’s classification they must be referred to low-toxic
class compounds (IV and V toxicity class).

Replacement of N-acyl radical by succinyl and introduction of the alkoxy group in the sixth position of
quinoline cycle significantly reduces the compounds’ toxicity.
Key words: acute toxicity, N-acetylderivatives, S-(2-methylquinolin-4-yl)-L-cysteine, relationships «structure-
toxicity».

BCTYII

Cy4acHMM HampsMOM PO3BHTKY 0i0OpraHidHOi XiMii € IIJIECIPSIMOBAaHUN CHHTE3 CIOJIYK IS
MOJIAJIBIIIOTO BUBYCHHS NUIAXIB iX MOXIMBOTO MPAKTUYHOTO 3aCTOCYBAaHHS B PI3HUX Tally3siX
MIPOMHMCIIOBOCTI, CLIBCBKOTO TOCMOAapcTBa, Oionorii Ta MemunuHH. Po3poOka 6ionorivHO
AaKTUBHUX CIIOJIYK TIPOBOAWTHCS 3 YpaxXyBaHHSIM CHHTETUYHOTO Ta (PapMaKoIOTigHOTO
MOTEHLIATy BXKE BIZIOMUX PEUOBHUH.
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OnHUM 13 MPIOPUTETHUX HANPSIMIB € PO3pOoOKa MpermapaTiB METaOONIYHOTO THUITY, i SKUX
HafpaBJieHa Ha BIJIHOBJICHHS MOPYIIEHUX Ol0XIMIYHHMX TPOLECIB Ta IMOB’SI3aHUX 3 HUMH 3MiH
opratiB Ta cucreM [1]. OcobnuBuil 1HTEpeC BUKIMKAE CHUHTE3 CIOJYK, IO MICTATh y CBOIil
CTPYKTYpi ¢apmakohopy TeTEPOLMKIIYHOI MPUPOAM Ta TOXITHI MPUPOAHUX aMIHOKHCIOT,
30kpemMa nucrteiny. XiHomiH (OeH3o[b|mipuanH) — KOHJOEHCOBaHAa CHCTEMa, YTBOpPEHa
apOMaTUYHUM OCH30JIBHUM SIAPOM 1 TeTEPOLMKIIYHUM MIPUIAHOBAM LHUKJIOM. HasBHICTH y
MOJIEKYJIi XIHOJIIHY MPUIMHOBOTO Ta OEH30JHHOIO KOMIIOHEHTIB 3yMOBIIIOE OCOOIMBOCTI HOTO
ximiuaoi  B3aemomii. CipkoBmicHa 3amiHHa amiHOKHciora L-mucrein  (2-amiHo-3-
MEpKaINTOMPOIIaHOBa KHUCJIOTa, O-aMiHO- [-MepKamTomnpomoHoBa kuciora, Cys) mae JOCUTh
pI3HOMaHITHUH CHEKTp OIlOJOTiYHMX eQeKTiB, BHABISNE BHUPAKCHY AHTHOKCHUIAHTHY Ta
MeTabomToTponHy Aito. Llucrein Mae y cBoeMy ckiafl Tpu pi3HI (YHKIIOHANbHI TPYHH —
CyAbTiIpUIbHY, aMIHOTPYNy Ta KapOOKCHIBHY TPYIly, IO Ja€ MOXJIUBICTH JAJSI CTBOPEHHS
noteHuinHux OioperynsaTopiB [2]. CrpykrypHa Moaudikaiiisi, BBeAeHHS (parMeHTiB Ta
(GYHKIIIOHATBHUX TPYH K 3aMICHUKIB MOKE€ MPU3BOJUTH K IO BUHUKHEHHS HOBHX, a TAaKOX JI0
MOCUJIGHHSI OKpeMHX BUIB OioyoriuHoi axkTuBHOCTI. CyTTEBUM OOMEXKEHHSM MOXIJIMBOCTI
BUKOPHCTaHHS CUHTE30BAHUX CIIOJIYK MOYKE€ BUCTYNATH iX TOKCUYHICTb [1].

CydvacHi HanpssM# BiAOOPY MEPCIEKTUBHUX CIOJYK BKIIOYAIOTh METOaH in silico, in vitro, in
vivo. [lng BCTaHOBIEHHS MOLUIBHOCTI CHHTE3Y NPOBOIATH BIPTyaJbHUNH CKPUHIHT HOBHX
XIMIYHUX CTPYKTYp Ta KOMOIHAI[ili HAa OCHOB1 HU3KHU MpOrpaMHUX po3pobok. Metoauku QSAR
anam3zy, PASS (Pocis), GUSAR (®PH), TEST (CIIIA), AdmetSAR (KHP) naroth MOXIHBICTH
CTBOPEHHSI JOCTOBIpHUX MOJENeH «CTYKTypa — Jisi», «CTPYKTypa — TOKCHYHICTBY» Ta
MIPOTHO3YBaHHS IMOBipHOi OlonoriynHoi 1ii cronyk [3, 4]. Ane HalBaXTUBIIIUM 1 000B’I3KOBUM
€TarnoM JOCHI/DKCHHS] HOBUX CHHTE30BAaHUX CIIOJNIYK € BCTAHOBJICHHS TOCTPOi TOKCUYHOCTI Ta
HEIIKi/NTMBOCT], IO Ja€ MOXJIMBICTh BU3HAYUTH cdepy iX 3acTOCyBaHHS, pO3poOKa
pEeKOMEeH Al 010 YMOB BUpOOHHUIITBA [ 1].

Metoro pobotu Oyn0 BH3HAYEHHS TOCTPOi TOKCHYHOCTI N-allMIbHUX MOXigHUX S-(2-
METWIXIHOMIH-4-11)-L-IucTeiHy Ta aHaii3 HasBHOCTI 3B’A3Ky MDK OYZOBOIO PpEYOBHH 1
TOKCHUYHICTIO.

MATEPIAJIN TA METOIHN JOCJILIZKEHHA

BuBueHHs rocTpoi TOKCHYHOCTI mpoBeneHe Ha 114 6inmux mumax 060X pojaiB, Barow 16- 24 1,
OTPUMAaHUX 13 PO3IUIAHMKA iHCTUTYTY (apmakosorii Ta Tokcukonorii AMH VYkpainu
(M. KuiB). TBapuHu yTpuUMyBaluCsi Ha CTaHAAPTHOMY pallioHI XapdyBaHHS BIBapilo.
JlocmikeHHsT MPOBOAMIN BIAMOBIMHO 10 HAIllOHAIBHHUX «3araJbHUX ETUYHUX IPUHIIUIIIB
eKCIIepuMeHTIB Ha TBapuHax» (Ykpaina, 2001) Tta monoxeHp «EBponeicbkoi KOHBEHLIT PO
3aXMCT XpeOETHUX TBApHH, KI BUKOPUCTOBYIOTHCS JUIsl €KCIEPUMEHTIB Ta 1HIIMX HAaYKOBHX
uuterr» (CrtpacOypr, 1985) [5]. Cepemnboneransui mo3u (LDsp) Bu3Hawamm 3a ekcmpec-
MetoaoMm B.B. IIpo3opoBscrkoro [6,7].

O06’ext gociimkeHs — N-alliIbHI MOXiAHI S-(2-MeTuixiHonin-4-in)-L-uucreiny, cuHTe30BaHi B
naboparopii Giorexnonorii @AP 3anopi3pkoro HalioOHAIBHOTO YHiBepcUTETY (3aB. jal. 1.0.H.,
mpod. O.A. bpaxko) (puc. 1).

O

S 0X
R HN. _R!
- | T
0
= N7 T Me

Puc. 1. N-amunpni nmoxigai S-(2-metmixinomn-4-un)-L-mucreiny R = H, OMe, OEt, Br; R' =
CHs;; (CH;,),COOH; CH,Cl; C¢Hs; X =H, Na, K
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Crionmyku, N-aliibHI MOXiaH1 S-(2-MeTHIXiHOMIH-4-11)-L-IIcTeiHy CHHTE30BaH1 32 METOAMKOIO [§].
PevoBunm, posunneni B 1,0 M ¢izionoriynoro po3unny abo y Burisai 3-5% BoaHOI cycrieHsii
crabunizoBaHoi «TBiHOM-80», yBOAMIM BHYTPIIIHBOYEPEBUHHO 3 JOTPUMAHHSAM IIPaBUI
acenTukH Ta aHTucenTHkd. KoxkHa rpyma ckiajganack 3 8 TBapuH. KOHTpomnbHIN rpymi TBapuH
yBoamin (pizionoridyauii po3unH 1 «TBiH 80» B ToMy k 00°€Mi, IO ¥ JAOCTIIHKYBAaHHM TPYIIaM.
CrnoctepexeHHS 3a TMOBEIIHKOIO, CTAaHOM IIKIpM Ta CIU30BHX OOOJOHOK, HEPBOBOIO
30y/UIMBICTIO, KUIBKICTIO >KMBHMX 1 3aruOJMX TBapuH HPOBOAWIM MPOTAroM 48 roauH micis
OJTHOPA30BOTO BBEICHHA pe4yoBWH. CTymiHb TOKCHYHOCTI BH3HAUadM 3a KiIacH(iKaIiero
Cunoposa [9].

PE3YJBTATH TA IX OBGTOBOPEHHSI

AHami3 pe3ynbTaTiB JOCHIIKeHHsS MOXigHUX N-ammi-S-(2-MeTunxinonin-4-in)-L-uucreiny
cBimuuth, mo ix JI/sop konmBaeThcst y Mexax 660-2000 mr/kr i Oimpire (tabm. 1). 3a
kinacudikaniero CuaopoBa BHUBYEHI CHOJYKH BiiHeceHO a0 Majotokcnynux (IV  kmac
TOKCUYHOCTI) Ta MPAKTUYHO HETOKCUYHHX (V KJIaC TOKCUYHOCTI) pe4oBuUH [9].

[Ipy npoBeneHHI EKCHEPUMEHTAIBHUX JAOCHIIPKEHb BHUBYEHO TOCTPY TOKCHYHICTH CHOJIYK
3aJIKHO BiJ] HAsABHOCTI B CTPYKTYpi OKpeMuX (yHKIIOHaJIBbHUX Tpyn. Bimomo, mo rocrpa
TOKCUYHICTh 0a30BOi CTPYKTYPH CHUHTE3y LBOTO pSAAYy CHONYK — S-(2-MeTuixiHousiH-4-11)-L-
nucreiny, ckmanae 380 mr/kr [10].

Tabmuns 1 — [Toka3zHukH rocTpoi TOKCHUYHOCTI (LDsp) MOX1JTHIX
N-arun-S-(2-meTunxinomnin-4-in)-L-iucreiny
Crnonyka, i1 mudp LDso, mr/kr Cronyka, ii mmdp LDso, Mr/kr
1 2 3 4
1.1 R=Me 1245+197 33 R =CH,Cl 900+108
R'=OMe R' = OEt
X=K X=H
1.2 |R=Me 832481 3.4 R = CH,Cl 900+108
R'=Br R' = OEt
X=H X=Na
1.3 |R=Me 832481 4.1 R=C¢Hs 714+56
R' =Br, X=Na R'=H,X=H
2.1 R=(CH,),COOH >2000 4.2 R=C4Hs 719+61
R'=H R'=H
X=H X =Na
2.2 | R=(CH;),COOH >2000 4.3 R=C¢Hs 719+61
R'=H R'=H
X=Na X=K
2.3 | R=(CH;),COOH >2000 4.4 R= C¢Hs 1131+89
R' = OMe R'=OMe
X=H X=H
2.4 | R=(CH;),COOH >2000 4.5 R=C4Hs 898+71
R'=0Me R'=0Me
X =Na X =Na
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ITpomoBxeHHs Tabauii 1

1 2 3 4

2.5 | R=(CH,),COOH >2000 4.6 R= C¢Hs 832481
R!=OMe R!=OMe
X=K X=K

2.6 | R=(CH,),COOH >2000 4.7 R= C¢Hs 832481
R! = OEt R! = OEt
X =H X=H

2.7 | R=(CH,),COOH >2000 4.8 R= C¢Hs 898+71
R! = OFEt R! = OFEt
X =Na X =Na

2.8 | R=(CH,),COOH >2000 4.9 R= C¢Hs 898+71
R! = OFEt R! = OFEt
X =K X=K

2.9 | R=(CH,),COOH >2000 4.10 | R=C¢Hs 661+64
R' = Br, X=H R'=Br,X=H

3.1 |R=CH,CI 898+71 4.11 | R=C¢Hs 719461
R!'=H R'=Br
X=H X =Na

32 |R=CH,CI 898+71 4.12 | R=C¢Hs 661+64
R!=OMe R!=Br
X=H X=K

BcraHoBiieHO, [0 aNMIIIOBaHHS CYKIIMHOUIGHOK, AaleTHIBHOK a00 OCH30JBHOI TpylnaMu
S-(2-meTmnxiHoMiH-4-11)-L-1TucTeiHy TpHU3BEIO0 [0 3HIWKEHHS TOCTPOi TOKCHYHOCTI, IIIO,
HMOBIpHO, TIOB’3aHO 3 AETOKCUKYIOUHMHU BJIIACTUBOCTSIMH anuTUIO0unX aredTiB [10, 11]. Tak,
st N-anetui-S-(2-metwixinomn-4-un)-L-uucreiny ta #oro nmoximuux (cmomyku 1.1 - 1.3)
BCTAHOBJIEHO 3MEHIICHHS TOKCHMYHOCTI, IO OLIBII BHPAXEHO B COJIEW BIAMOBIIHHMX KHCJIOT,
IMOBIPHO, 3a paxyHOK ix kparmioi moctymHocTi (puc. 2) [10]. Tlomanpmmii nu3aitH 3a paxyHOK
YBEJIEHHsSI CYKLIMHOINBHOrO panukana (crmoiayku 2.1 - 2.9) 3HauHO 3HU3UB piBEHb T'OCTPOL
TOKCUYHOCTI 1 JAJIs1 KHCIIOT, 1 it BiamoBigaux coneit (JIso 6inprre 2000 mr/kr). Lleit pe3ynbrart,
HMOBIPHO, MOB’sI3aHUI 13 HU3bKOIO TOKCHUHICTIO apMakodopa — OypiITHHOBOI KucioTH, LDsg
sakoi ckmamae 1400 mr/kr [11]. Monudikartis aMiHOTPYNH O-XJIOPOANETHILHUM (parMeHTOM
(cmonyku  3.1-3.4) TakoXk COpHsUIAa TIOMIPHOMY 3HWKEHHIO TOKCHYHOCTI TIOPIBHSIHO 3
N-anetnin-S-(2-meTmixinomin-4-i1)-L-iiucteinom (cromyka 1) [10].

[Tonanpiie MOAENIOBaHHS CTPYKTYpU — OJIOKYBaHHS aMiHOTPYNU OEH30IMBHUM PpaIHKaIoOM
(crionyku 4.1 - 4.12) npu3Beso A0 MiABUIIEHHS TOCTPOi TOKCHYHOCTI. BoHa cknanana 714456 ta
719+61 mr/kr, X04a 1 3a3Ha4YEH1 CIIOJYKH BIJIHECEHO JI0 KJIaCy MaJIOTOKCUYHHUX PEYOBUH [9].

3aMiHa TiAporeHy KapOOKCHIIbHOI rpynu (HaTpiemM alo KalieM) Mallo BIUIMHYJIAa Ha TOCTpPY
TOKCUYHICTb COJIeH BIJIHOCHO BMXIJHUX KHMCJIOT. ['OCTpa TOKCHYHICTh COJNEN 3HAXOAWUTHCS Ha
piBHi 660-2000 mr/kr. CiniJ 3a3HAYUTH, IO CEPE]] CONeH HaMEHITy TOKCHYHICTh MarfOTh MOX1/IHI
N-cykunHoin-S-(2-metunxinonin-4-in)-L-iucreiny (cmonyku 2.3, 2.4, 2.7, 2.8). HaiiGinbury
TOKCUYHICTh BUSABIIEHO y cosiell N-0eH30i1-S-(6-0pomo-2-MeTminxinonin-4-11)-L-nucreiny. [Ipu
BBEJICHHI CYOTOKCHUYHUX J[03 €KCIIEPUMEHTAIbHUM TBAPHHAM CIIOCTEPIraiy 03HAKHM IHTOKCHUKALIT
y BUIJII HECIOKOIO, TIMEpKiHE3IB MPOTArOM AEKUIbKOX rofuH. [Ipu migBUILEHHI 103U BXKe
yepe3 10-15xB 3’gaBmsumncs TpeMOp KiHIIIBOK, MOPYIICHHS OallaHCY, KJIOHIYHI CyOMH. 3arudenn
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TBApUH CIIOCTEpIirajiach MPOTATOM MEpIIoi JOoOH, [0 HA HaIly AYMKY, OB ’S3aHO 3 TOKCHYHHUM
BILTUBOM reteporukiy [10].

MI/KT
2500
2000 T T
1500
1000 T T
500 § §
NN
Sl L B %%§\\&
1 2 2.2 3 3.4 4 4.2 4.3

A - S-(2-MeTHIXiHOMIH-4-11T)-L-1IHC TeiH
1 - N-ameTii-S-(2-MeTHIXiHOMiH-4-i)-L-1HcTelH
2 - 4 - N-aumunbHi ToXimgHi S-(2-MeTHIXiHOMH-4-11)-L-1HCTeiHY

Puc. 2. Toctpa TokcnuHicTh N-alMIBHUX MOXiMHUX S-(2-MeTHnXiHOMH-4-im)- L-mucreiny Ta
Horo coyen

3a JaHMMHM JiTepaTypH, 3HAYHOIO MIPOI0 HAa TOCTPY TOKCHYHICTH CHOJYK BIUITMBAE MPHPOJA
3aMICHUKIB Yy 6-My TIOJIOKEHHI, TOMY B&XJIMBO OyJ0 MpoaHaTi3yBaTH  BIUIMB
CIIEKTPOHOAOHOPHUX Tpyn (MeTokcu abo eTokcw) Ta rajoreHy (OpoMy) Ha TOKCHYHHIMA
edexr [10]. Tak, HasgsBHICTb AIKOKCUTPYIH B MOJIEKYJI1 MOX1THUX N-anui-S-(2-MeTUIX1HOIH-4-
in)-L-mucreiny (conykwu 2.3, 2.6, 3.2, 3.3, 4.4, 4.7) 3HMKYyBajia piBeHb rOCTPOT TOKCHYHOCTI, 1110
y3rofKyeTbes 3 aanumu giteparypu [10]. Cmig 3a3HauuTH, OO 3aMiHAa ETOKCUTPYNH Ha
METOKCUTPYIYy BIUIMHYNA Ha mokasHHuK (LDsp) mume npu HasBHOCTI OEH301NBbHOrO (parMeHTa
(puc. 3). Benenns ranoreny (cronyku 1.2, 4.10) nmpusBeno 10 NiABUILEHHS PIBHSA TOKCUYHOCTI
Ha 30-40%, 1110, Ha HalTy AYMKY, ITOB’S13aHO 3 MiABUILEHHSIM JIMO(PLIBHOCTI CIIOJIYK.
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A -N-aneTn.1-S-(2-MeTHIXiHOMH-4-11)-L-ucTeiny; b - N-anmeTn- S-(6-MeTOKCH-2-MeTH. -
xiHo1iH-4-i1)-L-mucreiny; B - N-aneTn1-S-(6-eToKCH-2-MeTHIXiHO.TiH-4-11)-L-mucreiny;
1.2-4-10 - N-anu.1bHi DoXigHi S-(2-MeTH XiH0TIH-4-11)-L-macreiny

Puc. 3. BB 3aMiCHHKIB y 6-My MHOJOXEHHI XiHOJIHY Ha TOCTPY TOKCHYHICTH IMOXITHUX
N-ammn-S-(2-meTunxinonin-4-in)-L-iucreiny
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[lepcnekTBM  MOJAJIBIIOTO  JOCHTIJKECHHS: CHHTE30BaHI  CHOJYKH BIHOCSTHCS
JI0 MAJIOTOKCUYHUX Ta HETOKCHMYHHMX CIOJYK, IO € JOCUTHh BAXJIMBUM JUIA 1X JOCIHIIKEHHS
Ta MPAaKTUYHOTO BUKOPUCTAHHS SIK MOTEHLIWHUX renaronpoTekTopis [12].

10.

11.

12.

BUCHOBKHA

BcranoBneHo, mo roctpa TOKCHYHICTh MOXiMHUX N-ametwi- S-(2-MeTHiIXiHomiH-4-11)-L-
IUCTEIHY B3HAXOAMTHhCA B miama3oHi 660-2000 wmr/kr, 1 3rigHO 3 KiIacudikali€ero
LK. CunopoBa, BOHH BITHOCATECS 10 MajToTOKCHYHUX (IV Kilac TOKCHYHOCTI) Ta IPAKTHYHO
HeTOKCHYHUX (V KJ1ac TOKCUYHOCT1) PEYOBHH.

Oynkiionamizamis N-alWIbHUX TOXIMHUX — S-(2-MeTUXiHOMH-4-11)-L-IiiCcTelHy nuIsIxoM
BBEJICHHS CYKIIMHOLJIBHOTO pajiukajia B N-alliiIbHY TPy 3HAYHO 3HU)KYE TOKCHYHICTB CITOJTYK.
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COPBUIA BAHIJIIHY TA TUMOJIY
KPIOTEKCTYPATAMU KYKYPYI3AHOI'O KPOXMAJIIO

Jlamko H.II., Yp6anceka /1.10.

3anopizbkuti HayioHANLHUL YHIgEpCcUmem
69600, Ykpaina, 3anopixcacs, eyn. Kykoecvkozo, 66

ukrop7@gmail.com

BuBueHo 3akoHOMipHOCTI copOmii THMONY Ta BaHUIIHY i3 BOJHHUX pO3YMHIB KpPIOTEKCTypaTaMu
KyKYPYZA3SHOTO KpPOXMAJ0 Ta BIUIMB HAa HEi HU3bKOMOJEKYJISIPHUX TEMIUIITIB — TIIFOKO3H Ta IyKPO3W.
ExcrieppuMeHTanbHO BCTaHOBJICHO, MO TEMIDNTYIOUMH e(EeKT TIIOKO3M Ta IYKPO3HW IPHU3BOJIUTH
JIO 3pOCTaHHSI COPOINIHHUX BIACTHBOCTEH KPIOTEKCTYpaTiB KYKYPYA3SHOTO KPOXMATI B CEpEIHHOMY
B 1,4 pa3y. [loka3aHo, 10 3B’A3yBaHHSA THMOJY Ta BaHUTIHY 3 BOOHHUX PO3YHHIB OMHCYETHCS 130TEPMOIO
MOJTIMOJIEKYJISIpHOI  afncopOuii. OnTHMaNbHUM TEMILTITOM € LYyKpo3a, sKa MPU3BOJMIA 10 3POCTAHHS
COpOWIITHOT 34aTHOCTI KPIOTEKCTYPATIB y CEPEAHROMY Y 2 pa3u.

[TinTBEpAXKEHO BIUTMB CTPYKTYpPH MOJEKYJ apOMAaTHYHHX PEUOBMH Ha IXHIO copOuiiiHy 3maTHicTh. Tak,
apOMAaTUYHUIM aNbJeTiZi BaHUIH 3B’SI3y€ThCS KPIOTEKCTypaTaMH B cepeaHboMy B 1,3 pa3y Oinbmie
MOPIBHSAHO 3 aPOMATHYHAM CIIHPTOM THMOJIOM.
Kmiouosi  cnoea: eaminin, mumon, Kpiomekcmypamu KyKypyO3aHO20 KpPOXMAMO, COpOYis, MONeKyAAPHUl
IMAPpUHMUHS.
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