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Table 2
Prediction of acute toxicity in rats using the GUSAR software product
1(a)
Rat IP Rat IV Rat Oral Rat SC
LD50 Logl0(mmol/kg) LD50 log10(mmol/kg) LD50 log10(mmol/kg) LD50 logl1 0(mmol/kg)
0,010 in AD -0,886 in AD 0,185 in AD 0,037 in AD
Rat IP LD50 (mg/kg) Rat IV LD50 (mg/kg) Rat Oral LD50 (mg/kg) | Rat SC LD50 (mg/kg)
274,600 in AD 34,850 in AD 411,200 in AD 292,100 in AD
1(b)
Rat IP Rat IV Rat Oral Rat SC
LD50 Logl10(mmol/kg) LD50 logl0(mmol/kg) LD50 logl0(mmol/kg) | LD50 logl0(mmol/kg)
-0,075 in AD -0,967 in AD 0,450 in AD -0,032 in AD
Rat IP LD50 (mg/kg) Rat IV LD50 (mg/kg) Rat Oral LD50 (mg/kg) | Rat SC LD50 (mg/kg)
249,300 in AD 31,960 in AD 834,300 in AD 275,200 in AD
Table 3
Acute classification of rodent toxicity by chemicals under the OECD project
using the GUSAR software product
1(a)
Rat IP LD50 Classification | Rat IV LD50 Classification | Rat Oral LD50 Classification| Rat SC LD50 Classification
Class 4 in AD Class 3 in AD Class 4 in AD Class 4 in AD
1(b)
Rat IP LD50 Classification | Rat IV LD50 Classification | Rat Oral LD50 Classification | Rat SC LDS50 Classification
Class 4 in AD Class 3 in AD Class 4 in AD Class 4 in AD

As can be seen from table 1, we can say that
both compounds exhibit different inhibitory ability.

Next, a forecast of acute toxicity of the test
compound was carried out using the software prod-
uct GUSAR (General Unrestricted Structure-Activ-
ity Relationships) presented in tables 2 and 3.

From table 3 we can conclude that the toxicity
of both compounds is low, 3-4 hazard class.

Thus, the results obtained in predicting biologi-
cal activity using the PASS program and the toxicity
of the studied compounds using the GUSAR soft-
ware product allow us to conclude that compound
1 (b) is more active than 1 (a), and the toxicity of
both compounds is equal. Therefore, compound 1 (b)
has a higher potential activity, and this compound can
be prospectively used for further laboratory studies.
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KOHCprKHI/II/I Ha OCHOBEC ITOJIMMEPHBIX Mare-
pUajoB CTalnu HEOTHEMJIEMON YaCThIO COBPECMCH-

HOM TPOMBINUICHHOCTH. XUMUYeCKne W (usnye-
CKHE CBOMCTBA BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI
CHOCOOCTBYIOT HX IOBCEMECTHOMY HCIOJIb30Ba-
Huto [1]. B pamkax skcrulyatalliu MOJIUMEPHBIX
MarepuaioB TpeOyeMbIi CPOK CIIyOBI MOXET
COCTaBIISITh HECKOJBKO JecATKOB JieT. [lotomy wmc-
CJIeIOBaHUE CIIOCOOOB 3alUThl MOIMMEPHBIX Ma-
TCPUAJTIOB OT CTAPCHUA SABJIACTCA AKTyaJlbHBIM Ha-
MIPaBICHUEM XUMHUYECKON HayKH.

Lenp paGoThi: 3HAKOMCTBO C pa3IUYHbI-
MH METOJaMH 3allUThl MOJIUMEPHBIX MaTepHAIOB
OT CTapeHwsl.

CrapeHue MOIUMEPOB — 3TO COBOKYIIHOCTh
(U3MYECKUX W XMMHUYECKHX IMPEBpaIleHH, Mpo-
UCXOMSLIMX TIPH TnepepaboTke, XpaHEHUH U JKC-
IlyaTallMd HOJUMEPHOTO0 MaTepuana U IpUBO-
JIIAX K TI0Tepe MM KOMIUIEKCA HEOOXOIMMBIX
cBoMcTB. JlaHHBIA mpolleCcC CONPOBOXKIAETCS
HapyLIEHUEM CTPYKTypbl M CTPOCHHUS MAakKpo-
MoJieKya. JlecTpyKuus — MpOIECcC pa3pylICHHUs
MOJIUMEpPa € Pa3pblBOM CBsI3ed MaKpOMOJIEKYI.
CTpyKTypHpOBaHHE — Ipolecc 00pa3oBaHUs Ma-
KPOMOJIEKYJ U3 00pa30BaBIINXCS B PE3yJIbTaTe Jie-
CTPYKIIHH OCKOJKOB [2].

OCHOBHBIE ITPUYNHBI, BIHUAIOLINE HA pa3pylie-
HHUE TOJIMMEPHBIX MaTepHaJIOB, — 3TO OKUCJIECHUE
1 OMOJIOTHYECKOE BO3/ICHICTBHE.

OxkucieHue U OHOJOTHYECKOe CTapeHHe Mo-
JIMMepoB. XUMHUYECKOE B3aHNMOJICHCTBHE TIOINME-
pa ¢ KHUCIIOPOZIOM, TIPUBOJISIIEE K €0 OKHCIICHHIO,
urpaeTr OOJBIIYI0 POJIb B IPOLECCE CTAPEHUS MO-
JMMepHOTo Marepuaina. Baxuneimmmu dakropamu,
BIMSIONMMHY Ha CKOPOCTb OKHCIICHMS, SIBISIOTCS
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TemImeparypa, ¢ KOTOpoil CBA3aH HpoIecC TepMo-
OKHCIIUTEIBHOTO CTapEHNUs], OTPABICHHUE MOIUMEPa
METaJUIaMH, a TaK K& COJHEUHBIH cBeT. J{ist 3amm-
TBI TIOJIMMEPHBIX KOHCTPYKIUI OT ynbTpaduoinera
MIPUMEHSIOTCS PA3IMYHBIC JIAKK U 3MaJIN, CHIKAI0-
e BO3/ICHCTBHE COTHEYHOTO CBETA, JINOO MOJTHO-
CTBIO MEPEKPHIBAOIINE €ro JOCTYI K MOIMMEPHO-
My Matepuany [3].

Buonornueckoe crapeHue MOIUMEpPOB 00y-
CJIOBJICHO BO3/ICHCTBHEM Ha MaTepHall MUKPOOpTa-
HU3MOB (OMOIECTPYKTOPOB) — OaKTEpHid, TPHOKOB,
a Tak e JMIIaHUKOB U Bojlopociei. B nmpouecce
CBOCH KHU3HEAEATEIBHOCTH 3TH MHMKPOOpPraHM3-
MBI CITIOCOOHBI BBIJCINISATh Pa3UYHbIe (pEePMEHTHI
W TIPOAYKTHI CBOCH XU3HEICSATEIBHOCTH, TPUBO-
JSIIMe K pa3pylIeHUI0 CTPYKTYphl nonumepa. Ha
JIOTI0 OMOJNOTHYECKUX BO3ACHCTBHI MPUXOIUTCS
6omnee 20% ot oOmiero ynciaa MOBPEXACHUN TTO-
JUMEpPHBIX MaTepHasoB, a TakK JKe M3AEIUN U Cco-
OpY>KeHHUH U3 HUX.

MeToab!l 3aIIMTHI OT CTapeHus. 3aluTa Mo-
JVMEpPHBIX MaTepHalIoB OT KOPPO3UM SIBISETCS
KOMIIIEKCHBIM TponeccoM. OHa MOXET OCYyILEeCT-
BIISITCS HA CTAIUH MPOHM3BOACTBA IOJIMMEpa IMPH
J00aBJIEHNH aHTUOKCHUJIAHTOB — BELECTB, HHIMOH-
PYIOILIUX MPOLECC OKUCIAEHUS. AHTHOKCUAHTHI e-
JSITCS Ha 2 TPYTITBL: IepBUYHBIE M BTOpUYHBIe. [Tep-
BHUYHBIC 3AlUIIAIOT M3JIEIHE BECh CPOK CITyXKOBI.
K HIM OTHOCAT BTOPUYHBIE aPOMAaTHYECKUE aMHUHBI
U 3aMeléHHble (eHOJbl. BTOpHYHBIE aHTHOKCHU-
JAHTBl M30JHPYIOT MOJIMMEp JI0 €ro IepepaboTKu
B mzaenue (pochursl u GochoHHUTHI, MeTamIHYe-
CKHE COJIN TUTHOKAapOaMaToB M AMTHOCYIL(ATOB,
tHo3¢ups) [4].

OmHMM W3 TEpCHEKTUBHBIX HAIPaBICHUI
XUMHYECKOI IMPOMBIIIJICHHOCTH SIBISIETCS  HC-
MOJIb30BAaHNE AHTHOKCHJAHTOB, MOJIYYEHHBIX H3
PACTUTENBHOTO ChIpbA. [lOMHMO Majaoro TOKCH-
YECKOTO BO3ICHCTBHUS HA YEJIOBEKA, MX IPOU3BOA-
CTBO NPAKTHYECKH HE 3arpsi3H’IET OKPYXKAIOIIYIO
cpeny. K mpumepy, It 3aIlIUTBI OT TEPMOOKHC-
JICHUSA WCIOTB3YIOTCS MEJAHUHBI — MPUPOTHBIC
KOHJICHCUPOBAHHBIE MOJIMMEpHI, /U1 KOTOPBIX Xa-
paKTepHO yCTOHYMBOE CBOOOJHO-PAUKAIBHOE
cocrostHuE [5].

B mpouecce skcruryaranuu HpOTHBOKOPPO-
3MOHHAS 3aIliTa 3aKIIodaeTcs B 00paboTke 1mo-
JUMEPHOTO MaTepHana MPONMUTKaMU JHOO0 TIo-
KpbITUEM HMasisiMH. J[JIs1 BHELIHEH 3allUThl OT
OKUCIICHUSl HUCIOJIB3YIOTCS pPa3IU4HbIe HMaiH.
DOManu NOoJDKHBI 00namath HHU3KOW AudQy3HOM
MIPOHUIIAEMOCTHIO JJIsl TOTO, YTOOBI HE J1aTh Biare
M3BHE B3aMMO/ICHCTBOBATH C 3aIUIIaEMbIM MaTe-
puaigoM. K Takum sMansgM OTHOCST, Hampumep,
noanyperaHoBsle MOKpbITUA (dManu DII-566,
BD-46, YP-1161 u np.), comepkammue IpyIILy
[-CONH-R-NHCOO-R'-0—] .

Jist 3amuThl OT BO3AEUCTBUS MUKPOOpPTaHU3-
MOB (TpuOOB, OakTepuii, BOZOPOCIHEH) CyIIeCTBYET
HACKOJIBKO Pa3NWYHBIX MyTeH: MoJAep)KaHue mpa-
BIJIBHOTO TEMIIEPAaTypHOIO U BIAXKHOCTHOTO pe-

KUMa, (PU3MYECKHE METO/IbI, @ TAKKE XUMHYECKHE
cpenctBa. K ¢usmueckuM MeTomaM OTHOCHTCS
IpUMeHeHne (UIIBTPOB, IEKTPOMArHUTHOTO, YIlb-
TPa(HOIETOBOTO M PaTHON3ITYUCHUS.

Hawnbomnee >p(HeKTHBHBIM XUMUYECKUM Me-
TOJAOM ABJIACTCA BHCAPCHUEC B MAaTCpHal HU3KO-
MOJICKYJISIPDHBIX HWJIM TOJUMEPHBIX OHOIU/IOB.
Buonuapl, wucnomb3yrommecs Uil yHHUYTOXKE-
HUSI MHKPOOPTaHM3MOB, MOXHO pa3JeiuTh Ha
2 rpynmel: 1) QyHTHIUAB TPUMEHSIOTCS IS
MPOTHBOTPHOKOBOI 3aIIUTHl MaTEpHAaNOB, TIaB-
HBIM 00pa3oM OT TMJIECHEBBIX TpuboB; 2) Oak-
TEepULIUAbl HCIIOJIB3YIOTCAd B Ka4€CTBC 3alIUThI
oT OakTepwil THWJIOCTHBIX, CIIM3€00pa3yIONINX
1 KHCJIOTOO0Opa3yIomuX.

W3HaganpHO B KadecTBEe N00ABOK HCIIOJb-
30BaJUCh OWOIMABI, COMAEPKABIINE OJIOBO,
PTYTh, CBHHEI U MBIIIbSIK (HApuUMep, TPHOK-
cun Meimbsika As O,). OnHaro, Mo3xe OT HUX
OTKa3aJInCh B II0Jb3y MeHEe TOKCHYHBIX CO-
CIMHCHUI Ha OCHOBE MeaH (8-OKCUXHHOIAT
Meau C18H12CuN202) 7 UHWHKA (XJIOPHU] ITUHKA,
JIBOWHBIE XPOMOBO-KHCIBIE COJM IMHKA M Ka-
nus, ¢ocdar nuHKA, cMech GocdaToB IHUHKA
1 XpoMma, TUMETUIIUTHOKapOamMar HMHKa U Jp.).
MexaHnu3M JIeWCTBHS JaHHBIX JT00aBOK 3aKiIo-
YaeTcs B CIIOCOOHOCTH IPOHUKATh B KIETKY
MHKPOOpTaHW3Ma HIIM HAaKAILUIMBAThCA Ha €€ To-
BEPXHOCTH, BBI3bIBast HHTHOMpOBaHNE (hepMeHT-
HBIX CHCTeM OakTepuiil uiau rpubos [6].

3akaouenne. HeBo3moxxHO Ha3BaTh cdepy
Hamel KH3HHU, B KOTOPOH OBl He TPUMEHSUTICH MO~
JUMEpHBIC MaTepHabl U H3ICIUS U3 HUX. B CBsI3U
C OTUM 3aIUTa MOJMMEPOB OT CTAPCHUS SBIIACTCS
aKTyaJbHOHW 3amadel, TpeOyromei KOMIUIEKCHOTO
nozaxoja. MakTopkl, BIUSIONME HA MPOIEecC pas-
pYLLIEHUS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUH, pa3-
JIUYHBI TI0 cBoel cyTh. [1o3TOMy BBIOOpP METONOB
3alIUTHl TIOJIMMEPHBIX MAaTEPUATIOB OT KOPPO3UHU
3aBHCHUT OT yCJIOBHH IKCILTyaTaIlHH.
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Currently, there is a tendency to move from
single-component catalysts of simple composition
to complex multi-component and multifunctional,
such as complex-based catalysts. It was noted that
the catalytic activity of the complex compound with
the metal increases precisely with the chelate struc-
ture of the complex.

One of the known applications of copper com-
plexes relates to their use as catalysts in various oxi-
dation reactions, while cyclohexane oxidation is an
important and widely studied catalytic conversion,
which is carried out by industrial chemical process-
es, but with low conversions and low selectivity,
therefore it is of great practical interest to develop
more effective, as well as easily synthesized, reus-
able and environmentally friendly catalyst for this
oxidation process.

COOH

The selective oxidation of alcohols to the corre-
sponding aldehydes or ketones is another fundamen-
tal transformation in both laboratory and industrial
syntheses, often used, for example, for the prepara-
tion of pharmaceuticals, flavors and fragrances. In
this case, the development of new catalytic oxidation
systems with high selectivity using cheap and envi-
ronmentally friendly oxidizing agents (for example,
molecular oxygen) is also very attractive.

The synthesis of new heteroligand water-soluble
homogeneous copper (II) -based catalysts with N,O-
containing ligands is promising for sterecospecific
C-H functionalization in an aqueous medium. Such
catalysts can be successfully used in the synthesis of
multifunctional compounds that are of interest in the
molecular design of heterocyclic systems.
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Pic. 1. ORTEP diagrams of complex 2 (a) with the atom numbering scheme and showing the interactions of hydrogen
bonds, and (b) showing the bonding of neighboring molecules through intermolecular contact interactions of CuO,
generating octahedral binuclear aggregates. Ellipsoids are drawn with probability
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