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Kupui (10KTOpauMK auccepTauusiCu aHHOTAIUSACH)

Juccepranyus MaB3yCHHUHT 10J13ap0JIUry Ba 3apypusiTH. byryHru kyHaa
KaXOHJIa YCUMITUKIIAp TapKUOUaH JOPUBOP MOJJATIAPHU aKPaTHO OJIMII Ba yiiap
acocuga sHTU AopuBop Oupukmanap osmm 50-60% Ttamkun kuiaagu. Ilaxrta
YCUMIIMTUJIAaH aXpaTuO OJUHAAUIaH TOCCUIOJ IIyHAAW JOPUBOP MOJanap
KyMJIACHTa KMPaIH, UHTep(EepOH MHIyKTOpiapu Bupycan Kacammkiap (YPBU,
rpuri, reprecBupyciu uHexuusiap, renatutiap, OUTC Ba x.x.) ra HucOaTaH
KYJUIAaHWITaH/a F0OKOPU caMapaIopJIuKHU HAMOEH KUIIAIH.

PecryOnmkaMu3 MyCTaKWIDIMKKA SpUIITaHAaH OyEéH Maxauid Xomamiénap
acocuza JIOpU BOCUTAJAPUHHU SIPATHUIIHU PHUBOXJIAHTUPHUII NYHATUIINIA WIMUU
W3JIAHUIIUTAPHYA FOKOPH Jlapakajla TallKWi JTUII Ba MIUIMK (apMalneBTHKa
0030puHN cudaTIM JOpYW BOCHUTAIApU OWJaH TabMHHJIANI Oopacuaa KEHT
KaMpPOBJIM 4Opa-Taa0upJiap aMmalira OIIUPWING, MyailsiH HaTHKajlapra SPUIIIIIN.
by OGopana Bupyciau KacaJUTMKIIApHU JABOJIAIA MaXaUIMid XOMaméaaH OJIMHTaH
TOCCHUIION acoCuja MIIIA0 YMKapuiraH JIOpU BOCHUTaJapuHU (METOCHH, ParoCuH,
Karo1ies, ro3ajiuioH Ba X.K.) aJloXy/a TabKUIAIl MyMKHH.

byrynru kyHja jkaxoHJa TOCCHUIIOJIHMHT SIHTH XOCWJIQJIAPUHU CHHTE3
KWIKII, OWOJOTUK (DAOJUIMKIAPUHU AaHMKJAIl Ba YyJIap acocuja HWMMYHUTET
XaCTAIMKJIApUTra Kaplik JOpPH BOCUTANAPWUHU sApaTUIl Jo0j3ap0 BasudanapiaH
xucoOnanaau. ['occumnon acocuaa WHGEKIIMOH MATOJOTUSIAPHU NPOQHIaKTHKA
KWINII Ba JaBOJall JOPU BOCUTAIAPUHM WILIA0 YMKHUII OViHWYa TaAKUKOTIAPHU
amajira OUIMpHUIIAa JOpU TMpenapariapHd SpaTUIl YUYyH aJKaJOWJJIApHUHT
AMUHOXOCWJIQJIAPUHM CHUHTE3 KWIHIL, TOPUBOP MOJJAIAPHU CUHTE3 KUJIUIIIA
IOKOpU camapa OepaauraH MEXaHW3MIIADHM HIIA0 YUKHII XamJa CHUHTE3
KWIMHTAaH OUPUKMAJIADHUHT  TY3WIMIIH, XOoccajapu Ba XYCYCHUSATIAPUHU
3aMOHaBUM (PU3UK-KUMEBUH yCyJIapuaa aHUKJIalll, TOCCUIIONI MOJACUHUHT TypJiv
XWwi1 Monajanap OunaH MoauduKanusuiam EpAaamMuaa YHHUHT 3aXapivIMTUHU
KaMaTupuO BUpPYC Ba 3aMOypyFiapra Kapuiu (paoJTUTHHU OIIMPHUII BA TOCCUTION
XOCHJIaJapuHU XaB(Mau munuiapra Kapi (GaoJUTMKIApUHU aHUKJIAIl KaOuiap
n0J13ap0 Macasananapaad XucoOaaHaIu.

V36exucron Pecny6nukacu Ilpesumentunuar 2006 iimn 14 wmrongarn
[1K-416-con «Maxamnuii nopu-mapMoH Ba THOOMET Oyromiapu unuiad
YUKApyBUWJIAPHU  KYJIaO-KyBBaT/Iall — dYopa-Taa0upiiapu  TYFpUCHIIA»TH  Ba
2010 #imn 15 nexabpmarm I1K-1442-com «2011-2015 #wummapaa V36ekucTon
PecnyOnukacu  CaHOATHMHM  PUBOXJIAHTUPUIIHUHT  YCTYBOp  HYHaNIMILIApU
TVrpucuaanru Kapopiapu xamma ma3kyp (aojusrra TETHIUIM OOIIKa MEbEPHii-
XYKYKHM XyXokaTiapja OenruiaHraH BasudaiapHU aMalira OlIMpuIlNra yiioy
JYccepTalus TAAKUKOTH MyailsiH Japaxasga Xu3Mat Kujaaiau.

TagKuKOTHUHT pecny0/uKa (paH Ba TEXHOJOTUSUIAPH PUBOKIAHMIIM-
HUHI YCTYBOPp WHyHAIMILIAPM OMJIAH OOFIMKJIMUIU. Ma3kyp TaJKUKOT
pecnyOnuka ¢daH Ba TeXHOJOTHsUIAp puBoXIaHUMMHUAT VI, TuObOuér Ba
dapmakonorusi, VII. Kum€ TexHonorusmapu Ba HAHOTEXHOJOTHUSIIAD YCTYBOP
HyHanummra MyBo(uK Oakapuiras.



JInccepTalMsIHMHT MaB3yCH OViiM4a XOpPH:KMH MJIMHA-TAAKHKOTJIAP
mapxu. 'TOCCHION XOCHIATAPHHH CHHTE3 KWIMII Ba OHOJOTHMK (haOIIMIUHH
aHWKJIAITa WYHAITHPWITAH WIMHN W3JaHUIUIAD >KAXOHHUHT CTaKYd WIMHHA
MapKasjgapy Ba OJIMHA TabIUM MyaccacaiapH, skymianan, University of Leicester
(Anrnus), Pennsylvania State University College of Medicine (AKI), Stanford-
Burnham Medical Research Institute (AKLL), The University of Texas (AKILL),
Virginia Common wealth University (AKIL), Institute of Molecular Medicine
(AKII), University of South Florida, University of Michigan Medical School
(AKIII), NCAUR, ARS (AKII), Institut fiir Physiologie und Biotechnologieder
Pflanzen (I'epmanust), Incheon National University (Kopest), Universidade Federal
de Minas Gerais (bpasumus), Institute of Basic Medical Sciences (Xwuroii),
Institute of Bioorganic Chemistry (Xwutoit), College of Life Science and
Technology (Xwutoit), West China School of Pharmacy (Xwuroit), Un®OY
(Ykpauna), Adam Mickiewicz University (ITompma), University of Natural
Sciences (Bwernam), Roskilde University ([anus), University of Baghdad
(Upoxk),Bupyconorust Uucturytun (Poccusi), buoopranuk kumé Ba Veummuk
MOJTaNIap KUMECH HHCTUTYTIapua (Y36eKucToH) 0nb GOpUIMOK/Ia.

loccurnon xocwialapuHu OJIMII, YJIAPHUHT OHOJIOTHK XYCYCHUSITIApUHU
aHUKJIaIml Ba aManuérra TaaOWuK KWiIuIl Oyiimya jkaxoHAa oauO Oopuiras,
TAQAKAKOTJIAp HATWXKAcHIa KaTrop KyHWJIard WIMHKH HaTwKazap OJWHTaH,
KyMJIaJIlaH: TOCCHUIIOJIHUHT SIHTH XOCHWJIaJlapd CHUHTE3 KWIWHTaH Ba YJIapHUHT
3axapiuk gapaxacu Oaxomanran (School of Life Science and Technology,
SAnonwms); ToccuIion acocuaa 0e3rakka Kapiid sSHTH JTOPH BOCHTANIAPU SIPATHUJITaH
(Museum National d'Histoire Naturelle, ®paHnus); TOCCHITOJHUHT TYPJIH XHJI
cyBIa spyBuaH xocuianmapu cuHTe3 KwimHran (Institute of Health Sciences,
CIIIA); TOCCUMOIHHHT SIHTH XOCHJIAIapy acOCUIa SAPATHITaH MOJIAJIApHH TepIiec
Bupycura kapim (aoummru anukinanran (Yale University School of Medicine,
CIIIA); roccumon xocwiaJapuHu YCUMTAIU pakka Kapiid (aoyuIurd aHWKJIaHTaH
(University of New Mexico, CIIIA), koMmnbroTepaa MOACIUTAIITUPHIN WYJIH OWTaH
TayTOMEp Y3rapuiuiap Ba TOCCHUIION XOCUJIATapUHUHT (GU3UK-KUMEBUN XOccaaapu
anukianrad (lowa State University, CILIA).

Hynéna Tabumii xomami€ acocuia SHTH Mpenapariap Ol Oyilnda Katop
YCTYBOp WYHANMMILIApAAa TaAKUKOTIAp OJIMO OOpPHIMOKIA, >KyMJaJaH: SKOJIOTHK
TO3a JIOpPHW TpenapaTjapHUHT SHTH aBJIOJWHH SIPATHII, JOPUBOP MOJIAJapHUHT
XOCWJI  OYVIMIIMHUHT  camMapajid  MEXaHU3MJIApMHU  UIIa0  YHUKHUII;
noMGyHKIIMOHAT XyCcycHusTiaapra sra OyiaraH, Typau OHOJOTHK (DaoJTUKIapHU
HAMOEH KWIyBYM TaOWHMil OMpUKManapHu KUMEBUA MoJudUKAIUSATIAN OpPKAJH,
HYHAITUPWITaH XyCycHusiTra ara OViarad OMoJoTuK (Haoj OMpUKMalIlapHU SIPATHIILL.

MyaMMOHMHI  VPraHMJITawJIuK jAapaxkacu. HWnmuih  manOGanapaa
KEJITUPWITaH MabIyMOTIapra Kypa, TOCCUION Ba TOCCHIIOJICUMOH MOJIaJapHUHT
TYy3WIUIINHN aHUKJIAITa aH4dajad OyEH Karra bTHOOp KapaTwiraH. XycycaH,
xopmwkiauk onumimap James A.Kenar, R.Adams, R.C.Morris, Z.G.Wang,

! Juccepranmsmumr Map3ycu GyitMua XOpIKHE mIMmit-TagkukoTiap mapxu http://www.works.doklad.ru,
http://www.km.ru, www.dissercat.com, http://www.dari.kz, http://www.fundamental-research.ru Ba Gomika
MaHOaNap acocuaa UIiad YNKUITaH.
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J.D.Edwards, M.Gdaniec, N.N.Sharma, S.Y.Kang, J.W.Jaroszewski, B.Brzezinski,
G.Schroeder, R.H.Zhou, C.H.Pominski, = M.B.Abou-Donia, E.P.Clark,
P.Przybylski, J.T.Cronin, M.M.Trant, G.V.Odell, A.JI.Mapkman, B.Il.Pxxexun
TOCCUTIOJHUHT TYpJU XOCWJIQJIAPUHU CHUHTE3 KWW, (PU3UK-KUMEBUM Xamjia
GMONIOTMK XOCCATAPUHM YPraHWml OWIAH IUIYFYJUIAHHO KeNIMINraH. Y30eK
osmumiaapugadn A.C.CoaukoB, A.M.I'mymenkoBa, J[.H.[Jamumon, A.M.Ncmaunsos,
b.T.U6parumoB, C.Tamunos, X.M.3useB, X.A.AcmanoB, C.A.AyenOekoB,
H.U.bapam, E.H.Myxamemxanosa, JI.buktumupon, C.M.AnukynoB Ba Ooiikanap
Y3MapUHUHT WIMHN W3JIaHUNIApU OWJIaH TOCCUTION XOCUJIAIAPUHU CHUHTE3 KYJTHIII
Ba OMOJIOTHK (DaOJUIMTUHU aHUKJIAIl MyaMMOJIADUHHU XaJl ATHINTa KaTrTa Xucca
KYILTaHiap.

AnabuéTinapaa TOCCUIOIHUHT a30METHHIN XOCWJIAIAPWHU, YHUHT Oab3u
OWp aHaJOTJIApUHMA CHUHTE3 KWJIHMII Ba YJIAPHUHT WHTEPPEPOH HHIYIHPIOBUH
daommurn  O6yiinua Mabiaymoriap KentupwiradH. Jlekun Oy ManOanapna
TOCCUTIOTHUHT METAJUIKOMIUIEKCIIAPUHU  CUCTEMATUK CHHTE3UW Ba  YJIApPHHUHT
Ovonoruk  (QaouMrd  TYFpUCHAA  €TapiM  MabiIyMoTiap  OepuiiMaras.
FOxopunarmnapaan kenu0d YMKKaH XOJJa alTHIl MYMKHHKH, SHTU camapaiid
Oouonoruk (paona OMpUKMalIapHU SIPATUII YIYH TOCCUIIOJIHUHT SIHTU XOCUJIAIapUHU
CUHTE3 KWIMII Ba VpraHuilnl Makcajara MyBohUKAWp. YiapaaH QoiigamaHull
WHOEKIIMOH KacaJUTMKIap OWIaH KypallUIIHUHT J0J3ap0 MyaMMOJapUHUHT
€UMMUTa 0JINO KeJIaau.

Juccepranus MaB3yCHHMHI JUCCEPTANMS Oa’KaAPUJITaH OJIMH TabJIUM
MYacCaCACHHMHI WIMMU-TAAKUKOT HILIAPH OWiIaH OorMKIuru. Jluccepranus
TAJKUKOTH Y30eKHCTOH MMIUIMH YHHBEPCHTETHHUHT HMIMHII-TaIKHKOT HILIAPH
pexxacuauHT @P-3-10 «Kyiin Monekynsip Tabunii OMpUKMaIapHUHT dPUTMATAPUHA
Ky KOMIIOHEHTIIM THIpore/uiapHuHr GyHmameHTan acociapu» (2004-2007 iiid.);
®-6-05 «AHTHOMOTHKIIAp TabCUpUTa PE3UCTEHT OYJraH maToreH OaxTepusiap-
HUHT Oup KaHyacura mnoAU(GEHOUIADHUHT Ba TPUTEPHEHOUJIAPHUHT SIHTH
XOCHJIAJIApUHK aHTHOAKTepHAll TaAbCUP MeXaHU3MUHK aHuKamy (2013-2017 #id.);
NTH-11-04 «["occumon XocuaalapyuHu CYNPaMOJIEKYJISIp KOMIUICKCIApU acoCuia
AHTUTEPIICTUK MpenapariapHu spatuil Ba wunuiad uukuiny (2012-2014 .
Joluxanapu JToupacuia oaxapuira.

TagKMKOTHHHT MaKcaaM TOCCUIIOJN MOJIEKYJIACH acoCHja CTYKTypaBUU
aHaJorjiapuHy OeNTUIaHTaH mapaMeTpiap acocuaa Moaudukanusiaml, OUOJIOTUK
daomuru Ba GU3NK-KUMEBUHN XYCYCUSTIAPUHU aHUKJIalgaH uoopar.

Taakukor Basudaaapu:

TypAau TIapouTiIapja TMaxTaja 3pKUH PaJIUKaJUIAPHUHT XOCWJT OVIUIIHHH
TaIKUK KWIHII Ba 0ab3u OWp alKaJIOWJIAPHUHT aMUHOXOCHJIAJTApUHU CUHTE3
KHJTHIIT;

ANKAJOUJIJITADHUHT  aMUHOXOCHWJIAJlapy Ba OWp Kartop a3oT TyTraH
reTepOIUKIIap AacoCHAa TOCCUIOJHUHT SHTM WMHHOXOCHWIAJApUHH XaM/a
VIApHUHT  CTPYKTypaBWi  aHajorjapwHu  (MacajaH, OKCHUOEH3aJbJETHI,
HadTambAETHU T Ba MUPUAOKCANH) CUHTE3 KUJIHIII,

CUHTE3 KWIMHTaH  OWpPUKMaNapHUHT  TY3WIHINH, XOccajapu  Ba
xycycusamnapuan  Yb-, UK-, TIMP-cnekrpockonuss Ba Macc-CIEKTPOMETPUS



yCyJlapuaa TaaKUK KUJIHIII,

CUHTE3 KWJIMHTaH OMpPUKMAJApPHUHT KUMEBHM TY3WIUIIMHU YyJIAPHUHT
aHTHOaKTepuay, 3aMOypy¥fra Kapiiuu, UHTepGEepOH HHAYLUUPIOBUM (PAOJUIUIUTa,
Xam/ia IUTOTOKCUKIIUTUTa TAbCUPUHU aHUKJIAII,

HaTpui [1,1°,6,6’-TeTparuapokcu-5,5’ -quu3onponui-3,3’-gumerun-7,7’ -
JMOKCO-2,2’-0uHadTmn]-8,8’-nuMe THHUMUHO-3, 3’ -3Tusncynbdar  (mecocun) Ba
Hatpui [1,1°,6,6’-TeTparuapokcu-5,5’-nuuzonponui-3,3’-nuMmeTun-7,7’ -IMoKco-
2,2’-6unadTiin]-8,8’ - iuMe THH-UMUHO-[3, 3’ -3 TUICYAbGUT(Macocun)HUHT  TIIALUP-
PHU3HH KUCIOTaCMHUHT MOHOamMMouwuiiu Ty3u (KMAT) O6unan cynmpamosieKyssip
KOMIUIEKCUHHM TYpJIM MoJisip HucOatnapaa (1:1, 1:2 Ba 1:4) cuHTe3 KUIMII,

TOCCUIIOJI a30METHUH XOCWJIAJIAPUHUHT METAJUIKOMILJIEKCIIAPUHU CHUHTE3
KWIAIIT Xamaa OUPUKMAIApHUHT WHAWNBUAYAJUTMTHHU, TYy3WJIUIINHN aHUKJIAII Ba
KBaHT-KUMEBHM XHCOOIAIl yCcy/utapu €pAaamMua yJIapHUHT SJIEKTPOH TY3WIIHIIH,
MOJIEKYJISIp-AMHAMUK XapaKTEPUCTUKATApUHU OaxoJal,

aMUHO(DEHOJUTADHUHT  A30METHHJIM  OUPUKMAJApPUHU  XOCWUJ  OYIuIll
MEXaHU3MUHHU TaKIU( STHUIIL;

meradepoH CyOCTAHIMSICUHU  OJUIIHUHT  JTabopaTopus  perjiaMeHTd
JoMMXamapuHU UIUIA0 YWKWI, [IYHUHTACK, SIHTH MaxXaJUIMd aHTUrepriec
npenapatu «MerapepoH»HUHT CyOCTaHIMACH Ba JOPH IIAKIWra BaKTUHYAIHK
dapmakornes Mmakosacu (BOM) noitnxacuHu UILIA0 YUKUIIL.

TaagkMKOTHUHT 00BEKTH Typiid Tabuartra sra OYJiraH amMHUHOOMpPHUKMANap,
Oup KaTop ajkajgoujjIap Ba TETEPOLMKINK OMpUKMAalIap acOCHUJArd CHHTOHIIAP,
roccurnon, roccunon xocwiamapuHuHr [KMAT Ounan  cynpamMoJsieKyJisp
KOMILJIEKCIIApH, OPAJIMK METaJap Ty3JIapu, OPraHUK peareHTiaap KUpau.

TagKUKOTHUHI  mpeaMeTH  KMUMEBHM  y3rapuuuiap, TayTOMEpHS,
KOMITbIOTEP/1a MOACIIAIITUPHIL, CYITPAMOJIEKYJISIP KOMILIEKCIAp XUCOOIaHaIu.

TagKuKOTHUHT ycysiapu. TagkukoT kapa€Huaa 3aMOHABUM Has3apuil Ba
JKCIIepUMEHTaN ycyinap, macanadH, UK-, Vb-, OIIP-, [IMP- cnekrpockomnus,
muddepeHnran TepMUK aHaIW3, PEHTTEHCTPYKTYpaBU aHanu3, XxpomaTtorpadus
TaJIKUKOT yCYJIIapH, KOMITBIOTEP KUMECUHUHT XUCOOJIaI yCyiuiapu, OMOJIOTHK Ba
MUKPOOHOJIOTHUK TaIKUKOT YCyJIIapH Ba 0.

TagKUKOTHUHT WJIMHUI SIHTHJIMIH KyHuaaruiapaad noopar:

WIK 0Op mMaxTajga ASPKUH PAAUKAJUIAPHUHT XOCUJT OYIWIM aHWKJIAHTaH
XaM/1a TOCCUTIOJIHUHT 2-0KCUOCH3IbJICTH/I, 2-OKCHHA(PTAIBICTHI Ba MUPUIOKCAIT-
HUHT 100 1gaH OPTUK SAHTM a30METHHIIM XOCWIalapH, THApPAa3uHTa YXIIall
dapmakodop rypyxra sra 6ynaran oupukmanap (3denpuH, carbcoauH, kKapoa3o Ba
T eHUIaMIH) CUHTE3 KWJIMHTaH;

TOCCUTIOJIHUHT SIHTHM XOCWJIAJJApUHU BE3UKYJISIp CTOMATUT BUpPYyCUTa Ba
Tpuntodan OMpUKMaIapUHUA BUPYCTa Kapiiu (HaouTUru KypcaTUiraH, IyHUHTEK,
E.coli, St.aureus, X.-malvasearum, B.subtilis xabu OGaxrepusiiapra Kapiiv FOKOPH
Ouosioruk (HAOJUTMKHM HaMOEH KWJIYBYM SIHTM JOPUBOP MOJanap CHHTE3
KWINHTaH;

roccunioHuHT [llndd acocmapuHuHT CympaMoseKysisp Ba METaUTKOMII-
nexcrapu (Cu®*, Ni** Ba 6oIKa MeTasmn HOHIApH) OJIMHIAH;



JTUAMUHOTOCCHUTION WKKWA XWJI YCYyJJa OJIMHTaH Ba YHHHT acocuaa TypJd
tabuarra sra Oyiran anpaerupiap €paamuaa udd acocmapu cuHTe3 KHWIMHHUO,
KBaHT-KUMEBUM  XucoOyam  ycy/ulapu — €pAaamMujia  MOJIEKYJsIp-JAMHAMUK
KYpcaTKA4Iapy, JJIEKTPOH TY3WIHIINA aHUKJIaHTaH;

I'KMATHU MerocuH Ba TarocMH OWJIaH CYIPaMOJIEKYJISIp KOMIUICKCIapUHU
UHTEePPEPOHUHTYITUPIOBYM (HAOJTUTH TOCCUIIOJ, METOCHMH Ba TarocHMHjapra
HUCOATaH YCTYHJIUTY UCOOTIIAHTaH;

Meradepon Tapkuommaru Mmerocud Ba [ KMAT muknopuan naeHTHPUKAITHS
KAJUII, aHukiaam Ba axpartum yuyyH FOCCX ycynnm wummad 4YdMKWIrad Ba
Mera)epOHHHHT CYIPaMOJIEKYJISIp KOMIUIEKCH TapKUOWHU Xamja MOJIajJapHUHT
KPUCTAIIAHMII Japakajlapy aHUKJIAHTaH.

TagKUKOTHUHT aMaJIMii HATHXKAJIAPH KyHuaruiapaad uoopar:

Hatpuit  [1,1°,6,6’-Terparunpoxcu-5,5’-nun3onponui-3,3’-qumeTun-7,7 -
JTMOKCO0-2,2’-0unadtun]-8,8’-TuMeTHHUMUHO-P, 3’ -3Triicynb@aTHUHT  (METOCHH)
Ba 2-OKCHHA(TATNIEHUMUHOIYITMHUH OUPUKMACH aHTHOAKTEpHaNl XyCyCHUsITTa 3ra
DKAHJIMTH aHUKJIAHTaH XamJla BUpYyCra Kaplid Tpernapar spaTHIl Makcaauja
(bapMaKkoIOTUK TAJKUKOTIIAP OJMO OOPHUIIl YUyH TaBCUS KUIMHTaH;

[JIMIUPPU3UH  KUCJIOTaCUHUHT MoHoamMoHMii  Ty3uHuHT (I'KMAT)
MErOCHH OWJIaH CYNpaMOJIEKYJIIp KOMIUIEKCH TepIlec BHpPyCUTa KapUid SHIU
npenapar sSpaTuill Makcaauaa 4ykKyp (papMakoIOTMK TaJKUKOTIAp YYYH TaBCHUS
KWIMHIaH Ba Oy KOMIUIEKC Y4YyH cyOcTtaHuus Ba Jopu wmakiaura MOM
Joluxanapy UILIad YMKUJITaH;

I'KMATHU TarocuH OWJIaH CYNpaMoOJIEKYJsIp KOMIUIEKCH SIHTH TEpIEeTHK
mpenapar SApaTUIll Makcaauaa 9yKyp (papMakoJIIOTHK TaIKHKOTIAP YIyH TaBCHS
KWJIMHTaH.

OJIMHTaH HATWKAJIAPHUHT MIHOHYJIMJIMIY 1Ty OWJIaH acOCIIaHATUKH, OUp
yCyJila OJWHTaH OKCIEPUMEHTANl HaTkKajlap OOINKa 3aMOHABUN TaJAKUKOT
ycymiapu, Macanan WK-, VYb-, IIMP-cnekrpockonusi, peHTreHCTpPYKTypaBHil
aHanu3, auddepeHman TEPMHUK aHaAIU3, XpOMOTOrpadus TaTKUKOT YCYIUIapH,
KOMITBIOTEP KUMECHHUHT XHCOONaml ycyJapu, OWOJIOTMK Ba MHKPOOHOJIOTHK
TaIKUKOT ycyutapu Ba 0. Jluccepranus HWIIMHUHT XyJocaJlapu MaTeMaTHK
CTaTUCTHKA yCyJUlapuja KalTa WIUIAHTaH DJKCIEPUMEHTAN  HaTwKajgapra
acocnann6 xkunuHau. Meradepon cyOcranmusicu FOCCX ycynuaa (Bamumarius)
TEKIITUPUIIIH.

TagKMKOT HATHXKAJTAPUHUHI MJIMHMHA Ba aMaJuil axamusiT. TagkukoT
HaTWOKAApUHUHT WiaMui axamusata OIIP ycynmuaa TOCCHIOTHWUHT THAPOKCHI
TYPYXJapWHM OKCHJIAHWIN BaKTHAA JSPKHH-PATUKA]l CTPYKTypajsap XOCHI
OymumM  Xamjaa, TPOOKCHUJAHT  Xoccara 23ra  OYiaraH  TOCCHUIIOJHUHT
JTUOKCOAQHTHJIPUAN KYPUHUIIMAArd Oapkapop OWpaauKal XOCWJ KWIHMIIA OWIaH
ucOOTIaH M. [ OCCHUTIOJIHMHT WMHHO- Ba METAIXOCUJIATAPUHUHT CHUHTE3H]Ia
yJIapHU TY3WIUIK OuiaaH OMOJOTHK (haoyumMkiIapu YpTracujaru KOHYHHSITIAPHU
aHUKJAIl ~ XaMmJla CYBHUHT THIAPOJWUTHUK TabCHUpWUTra 4YHIaMId  OYyirad
CYNPaMOJIEKYJISp KOMILIEKCIapuaa (baospox oynran Oupuxmanap
APYBUAHJIUTHHUHT OOIIKAPUIUIINIA, ITYHUHTJEK, CYIPaMOJIEKYJIsIp KOMIUIEKCIIap



Ty3WIUIIMHUHT ~ KBAaHT-KUMEBUW  XHWCOONapuga Ba  yJApHUHT  OHMOJIOTHK
(baoTMKIapUHU aHUKJIAII OUJIaH U30XJIaH/H.

TagkuKOT HaTWKaJApUHUHT aMalui  axamustu  E.coli,  St.aureus,
X.malvasearum, B.subtilis Ba 6omika OakTepusiapra HucOaTaH HOKOPHU OHOJIOTHK
baoTMKH HaMOEH KWJIaJWraH caMmapajop XOocCwiajnap ojull; meradepoH Ba
Tay(EepOHHUHT OMOJIOTUK (PAOJUIMTMHUA YpTraHWII HaTWKacujga Oy mpernapatiap
qyKyp (hapMakoJOTHUK TaAKUKOTIapra TaBCUsl STUILL; MIUIIUPPU3UH KUCIOTACUHUHT
MOHOAMMOHHMIJIM Ty3WHH METOCHH Ba TaroCMH OWJIaH CYIpPaMOJICKYJsip
KOMIUICKCUHMHT ~ TIEPUTOHWAT  CYIOKJIMKIAa [apeHXUMaro3  ab3ojap  Ba
MakpoariapHUHT XyXKalpaxapyd COHWHU aHMKJAINI, MeradepoH7a MEroCHH Ba
['KMAT Hm axpatum Ba MuUKmopuHu aHukiam yayH FOCCX ycynmuam umuiad
YUKHIIT; TOCCHUITON aCOCH]Ia SKOJOTHUK XaBPCU3 MaxaUIMid Mpernapatiap spaTHINTra
XU3MaT KWJIAJIH.

TaagKUKOT HATHKAJIAPUHMHI KOPUM KWJIMHMIIM. Maxaumi xomaré
acocu/ia OJIMHAJUTAaH JOPUBOP MpenapaTiapHUHT SHTU aBJIOJUHU sipaThlll OViinya
OJIMHTaH WJIMHI HaTWXKajap acocuia:

CUHTE3 KWIMHraH sHru aHTurepnetuk npenapatu Universidad De Malaga
tomoHunan  «Thermophilic and halophilic extremophiles in Eurasian
Environments» wnmuii nonuxacuaa Qoiinananwiran (Universidad De Malaga
(Ucnanus)auar 2016  #un 23 okraOpgaru  MabiymoTHOMacu). Mnmuit
TAIKUKOTIIAP HATIKACH SHTH aHTUTEPIICTHK JOPUBOP TpemapaTiapHU aXPaTHIIL,
cudar Ba MUKIOpUM TapKUOWMHU aHMUKJIAII Xamja alpuM BHUpYyclapra Kapiiu
dbaomuruaan goigalaHUIl UMKOHUHYU OepraH;

CYNPaMOJIEKYJIAp KOMIUIEKCIIapHU CUHTE3 KHWJTALI yciyonapu
«Dapronaazor» AXK daonusitura xopuit striran («®@apronaazot» AX uvunr 2016
mun 24 oktsaopnaru  10/5078-con  mabiaymoTHOMacH). Wnamuil  TagkuKOTIap
HATHKACH JIOPU BOCUTAIAPUHUHT SHTU aBJIOJAWHU SIPATUILl UMKOHUHU OepraH;

TJIMIUPPU3UH KUCIOTACHHUHT MOHOAMMOHMM Ty3W OWJIaH METOCHHHUHT
CYNpaMOJIEKyJIIp KOMIUIEKCHUHU onuil Oyiimdya osmHran Hatwkanap ©-6-05
«ITomudeHon Ba TPUTEPIICHOUUTAPHUHT SIHTU XOCUJIATAPUHUHT aHTHOMOTHUKIIAD
TabCUPHUTA PE3UCTEHT OViraH maToreH OakTepusuiapra Kapui (GaoyulMK TabCHP
MEXaHM3MUHM YpraHumn uiMuii noiuxacua (YsMY, 2012-2016 iiii.) reprecra
Kapuii SHTH  JIOpM  Bocutacu  sgpatuniiga  Qoiigananwiran (Pan  Ba
TEXHOJIOTUSJIAPHU PHUBOKJIAHTUPHUILIHA MYBO(MUKIAIITUPUIT KyMUTACUHUHT 2016
wmn  12-okrsopmaru DTK-03-13/685-con mawmymotrHomacu).  Mamwmii
HATIWKAJAPHUHT KYJUIAHWIMIIM SHTH JOpu BocuTacu «MeradepoH»HU CHUHTE3
KWJIAIITA XU3MaT KUJIraH;

TarOCUHHUHT CYNPAMOJICKYJIIp KOMIUIEKCUHM OJUIN OyiW4ya OJIMHTaH
HaTtmxkanap A-11-10 «MutoxoHapuan KacaJUIMKapra Kapilid JIOpH Tpernapatv
spatMil Ba MIUIA6 uWMKMID wiaMmuii stoiiuxacuma (Y3MY, 2014-2016 iiii.)
aHTHOAKTEepHaJl XOCCcalld JOpU BocUTajmapuHu onumiaa (orvigananwiran (Pad Ba
TEXHOJIOTUSJIADHU PUBOKJIAHTUPHUIIIHA MYBODUKIAMTAPUIIT KyMUTaCUHUHT 2016
fimn  12-oktsopmarn DPTK-03-13/685-con mawiaymotrHoMacu).  Mamwid
HATWKAIAPHUHT KYJUTAHWIIUIITN aHTHOAKTEpHa Xoccara 3ra OyJraH sHru JOPUBOP
npenapar spaTUIra Xu3MaT KUJIraH.



TagKuKOT HAaTHKAJTAPUHUHT anpodaunusicu. WMmHuHr Hatwxanapu -
Xankapo mwimuii kourpeccaa (Mocksa, 1994), «YcHMIHK MOmmanapd KuMécm» |-
Xankapo cummnozuymuaa (Tomkent, 1994), «Tabuuit Oupukmanap KUMECHUHUHT
nom3apd Myammosiapu» Xankapo uimui amwkyMmanuaa (Tomxkent, 2010), VIII
Xankapo «Kumé Ba THOO6MET» byTryHpoccus amxymanuga (Yda, 2010),
«bruoopranuk KMME PUBOXKIAHUIIMHUHT  JI0A3ap0 MyaMMoOJIapu»  WIMHUHN
amkymannna (Tomkent, 2010), «Kopakammoructon PecmyOnukacuga Kumé
dbaHWHUA, TEXHOJOTHUSACHHA Ba TabIMMUHU  PUBOXJIAHUIIMHUHT  J10J13ap0
Myammoustapu» awxymanuna, (Hykye, 2011), akag. C.}HO.FOnycoB xoTtmpacura
Oarunuianrad €m omumiap amkymanuna (Tomxkent, 2011), XXII Congress and
General Assembly of the International Union of Crystallography (Madrid, 2011)
XxaJlkapo KoHrpeccuna, Koszoructon PecnyOnMKacMHUHT — MYyCTaKWJUIUTHIa
Oarunutanrad « MTHHOBalMOH Ba MHPOPMAILIMOH TEXHOJOTHUSIIAPHU TAIIKUII STHUILIA
PUBOXIIAHMIII — MYyTaxXxacCHUCIapHU Tai€prnam CU(ATUHUHT acOCHUIUpP» XalKapo
uimuii-amamuii amkymanuga (Uumkent, 2012), «KuméBuil ¢usnka 1oTyKIapu»
xankapo amkymanuga (Yepnoromoska, 2013), Modern chelenges of higher
education and science in the field of chemistry and chemical engineering Xankapo
amxymanuga (Astana, 2013), «®enon oupuxmanapy» [X Xankapo cuMno3nymuia,
«Kuménii ananu3 Ba THOOMET» |-ByryHpoccus amwxymanumpa (Mocksa, 2015),
HIyHUHT/IeK, PecniyOnrka Ba Xalkapo WiIMHUN aMaiuidi KoH(epeHusapaa Mmabpysa
KYpuHHUIIN1a 0a€H STUIITaH Xama anpoOanusgaH YTKa3uira.

TagKuKOT HATHKAJAPUMHHUHT IBJOH KWIMHUIIM. J(MccepTaius MaB3ycu
6yitnua xamu 24 Ta MIMME WII YOI STHIraH, Y306exucToH PecryGmukacn Ot
aTTecTalus KOMMCCUSICMHUHT JOKTOPJWK JUCCEpTalUsiapd acoCUi MMM
HATWKAJIAPUHU YOI HJTUII TaBCUS JTWITaH WIMUNA Hampiapaa 12 ta makona
pecnyOMKa Ba 2 Ta MaKoJia XOPYKUN HaIIpap/a Yor dTUJITaH.

Jduccepranms TY3WIMIIH Ba Xakmu. Jluccepranus TapkuOu KHUPHIIL,
erTuTa 000, Xynoca, doigananunran agabuéTiap pyiixatu Ba WIOBaJapaaH
noopar. {uccepranusaunr Xxaxmu 200 O€THU TAIIKUI 3TAJIH.

JIACCEPTAIIUSIHUHT ACOCU MASMYHH

Kupum kucmuga yTKasuwirad TaaKUKOTIIADHUHT JIOI3apOIUTH Ba 3apypaTu
acocjiaHTaH, TaAKUKOTHUHI Makcaaud Ba Basudaiapu, oOBEKT Ba MpeaMeTiiapu
TaBcu(iaHrad, pecrnyoinka ¢haH Ba TEXHOJOTUSIIAPU PUBOKIIAHUIIIMHUHT YCTYBOP
WYHAIMIIUIAPUTa MOCIWTH KYpCATWITaH, TAJKAKOTHUHI WJIMHUWA SIHTWIATH Ba
aManui HaTHXKajdapu 0a€H KWJIMHTaH, OJIMHTaH HATW)KAIAPHUHT WIMHHN Ba aMaJIkid
axaMuaATH ounu0 OepuiraH, TaAKUKOT HATWIKaJApUHU aMaauerra >KOpUid KUJIHUII,
Hallp HJTWITaH WIUIap Ba JUCCEpTAMS TY3WIUIIA OyiHWYa MablymMOTiIap
KEJITUPUJITaH.

JucceprauussHuHr «'0CCHIOJ Ba YHMHI XOCWJIAJAPUHUHI CHHTE3H Ba
OnosoruK paoaaurm» 1e6 HoMaaHrad OupuHIM 600UIa TOCCUTIONHA OMOCUHTE3U
Oyiinua agabuérnapiaH OJNMHTAH MabIyMOTIap TAHKUAWN TaXJIWJIWTa, TOCCUIION
XOCHJIAJTADUHHU  OJIMIIMHUHT  (U3UK-KUMEBUNA XYCYCUSATIApPUHM Ba OHUOJIOTHK
(haoTMIMHN TaAKUK KHJININTA OaFvIIIaHTaH.



TaxIWJUTapHUHT  KypcaTUIIM4a, TOCCHUIIOJIHMHI KYNTMHA XOCWIAJIApU
BUpYyCllapra, Oakrepusjapra Ba OolllKa MHKpPOOpPTraHM3Miapra Kapiiu OHOJIOTHK
daomnukka sra. CynpamolieKyJsip KOMIUIEKCIap OJIMII BakTHAA (aosl MOIJTAHUHT
J103aCH KaMasiiv, OyHa OMoJIOTHK (aoJTiK OMp Heua MapTara OpTaJiH.

Tabuuii  moaudeHON-TOCCUIIONHU  Typau  Tabuatra dra  OyiraH
aMuHOOMpUKManap OwiaH MoauduKanusuiam &EpaaMuaa Typiau KacajulMKiapra
cabab OynaguraH MHUKpOOPTaHU3MIIApra Kapiid IOKOPH OHOJIOTHK (DaoJTUKHU
HAMOEH KUJIQJIUTaH MOJIajiap OJIMHTaH.

[occunon  xocunanapuHu  OMONOTHK  (PAOJUIMTHHHM  YPraHMII Ba
Moaudukanmsiam Oyinda XOpKUNA Ba MaxXaUIMA TaJAKUKOTYMWIAPHUHT Oeprax
MabJIyMOTIapy KEATHPUO YTUIITaH.

HuccepraissHuHr  «['occunmosi SIHTH  XOCWJIAJTAPUHMHI CHHTEe3M Ba
YJAAPHUHT TY3WIHIIMHHUHT Y3Ura XoC XyCyCHATJIApW» 1e0 HOMJIAHTaH UKKUHYH
0600uaa Typau Tabuarra sra 0yJiraH aMUHOOMpPUKMAaap OWJIaH TOCCUIION Ba YHUHT
CTPYKTYpaBUM JJIEMEHTIApUHU (OKCHOEH3aNIb/eru, HadTambIAeru1) KAMEBHI
MOAU(PUKANMSUTAIIHUHT (PU3UK-KUMEBUIM XycycuaTiapu Oyitmda onub® Oopuiraxn
TaJKUKOTIIAp HATHXKAJIAPU KEITHUPUIITAH.

KucrnopogHuHT Cymnepokcuj aHHOHUHHU YCUMIIMKJIAp/a AJIEKTPOH KYUYHUIIH
HaTwkKacuga naipo Oymumu maxcyc depmentHu COJ] (cynepokcuaaucmyrasa)
WIira TYHIMIIWTAa CUTHaI OYynu6 xu3Mar Kwiaau. HaTwkama cyBIu MyXHT-
XyXaiipaonau nunuanapu (aszamapu derapacujga TOCCHIIOIHHMHT Xamza (aou
OynmaraH Tpuruter xonaraard OpHHHT JIOKAI OLIraH KOHIIEHTPALMACH BYXyAra
Kedamd. Ypranmmaérran HamyHatapauar JCP crextpmapuma 35°C maH opTHK
Xapoparaa TOp YM3HKJIN CUTHAJUIAp Kaia 3Tuinaad. YN3uKIapHUHT KeHraluIIHHA,
MOJICKYJISIp KUCJIOPOAHHHT >Ky(TiamiMaraH SJIEKTPOHJIAPUHU aCOCHU TPHUILIET

XOJIaTAaru TabCUPH OWJIaH TYIIYHTHPUII MYMKUH.
A b

1-pacMm. TpuanunruapazuUIapHUHT OJeUH (pParMEHTHHUHT TYHHHMAarad yriaeposa
B¢ aTOMJIApH APOJAPUHMHT CUTHAUIapH, 120 M.J. yriiepo TYpTXJIOpUI MyXUTHA (),
TO3a TpuanuarImMIepuniapaa (0).

Kentupub yTunran tTaxxpuba HaTwKagapu, KUCKa MYJIATIIA CTPECCIAPHUHT
KETMa-KeT  KEeIMIIM Ba  XY)KaWMH-NIAPA3UT  CUCTEMAcH Y4YyH  HOpPMAI
MIAPOUTIAPHUHT OYIUIIHN XYKKaUPAO M JIUTTHIJIAPHA MOJIEKYIISIP KUCIOPOa OuaH
TyHUHUIIHTA EpaaM OCpUIIIHY KypcaTau.

['occunomHUHAT PeTOKC-IIMKIN TMaxTaja acoCUi aHTHOKCUIAHT cudaTuaa
YHUHT (PEPMEHTATHB OKCHJIAHUINWHU Ba KAUTapWIWIIMHU TabMUHIA0 Oepaaw.
Penokc-iukngaru  ¢gepmeHt (mosudeHon oxcumaza) ¢akaT KaWTap KUMEBUN



peakusIapHu TE3NMAITHPUO Oepamu. JInaHTHIPUI0OTOCCUTIONHUHT
HO(pEpPMEHTATUB OKCHUJTAHUIIIUHHUT OXUPTU MaxCyJIOTH
JTUOKCHINAHTHAPUJIOTOCCHUIION Oapkapop OupaauKam 0ynuo, yHIA
OMpaTUKAHUHT >Ky(TialiMaraH »JJIEKTPOHJIApU HCTalIraH pEareHT, alHHKCa,
dbepMeHT OuiaH KOHTAKTAAa OYJIUIIHUHT OJJAMHHU OJIAJUTaH CTEPUK TYCHUKJIAP
OMJIaH XMMOSUTaHTaH.

Kydrnammaran ->IeKTpOH TyTraH KUCIOPOA aTOMUJAru Oupaaukanl
dbparMeHTHUHT G-00fiIapu, Oy OJJIGKTPOHHU TyTall KYIIOOFIapJaH apOMaTHK
cucrtema OVinmad aenokamuiammimura TYCKuHIuK Kuiaau. lynnaii 6Ynca-ga, Oy
apoOMaTUK CHCTEMaHHM XKy(TialiMaraH 53JIEKTPOHIAp TabCUpHlla KyTOJIAHMUIIIH,
HaTWXajaa yeTdard ot yu3urd 501 HM rada kaTTarvHa MHTEHCUBIIMK OWJiaH
CWDKUNUIU. By HaTwXka AMAHTUIPUAOTOCCUTIOIHUHT (HDEHOKCUT OMpaTUKATMHUHT
TPUIUIET XOJaTUra TeTUlUIM. By CHUCTEeMaHWHI CHHIJIET XOJIATU YYyH G-OOfjap
KYPUHUIIKMIATH TOTEHIHAJ TYCUKHU €HIuO YTuil 3apyp. MyXUTHUHT Y3rapuiin
Oy mMOTEHUMaN TYCUKHUHI OallaHJJIMTUra TabCUp KypcaTtaau. AILIETOHIH
AKCTPAKTTa XJI0poPpM KYIITUII HATHKACUIA DPUTMA KU3apaad Ba FOTHIINII YU3UFU
565 M maigo O6ynaau, y TUAHTHAPUITOCCUIION OUpaIUKaTMHUHT MapKasJalrad
HIAKJIU YJAEPOIU aifHaH JUOKCOIUAHTUAPUTOCCUTION YIYH XOCIUP.

Myngait  kwimb,  JTUOKCOAMAHTUIPHUATOCCUIION  OKCHUT€HHUpPJIaHTaH
munuiapaa O, y4yH KOMIUIEKC XOCHJI KWJyBuUM XucoOnaHamu. Ilaxrta
BEreTALWSACH NaBPHIA XApOPATHHHI CyTKa naBomua ysrapumm 15°C  mam
35°Craua opanukga 6ynamd. MHTepBaTHHHT Kyill KYpCAaTKHUMIa OUPaTHKATHIHT
O, OunaH KOMIUIEKCIApH HUFUIAIM, IOKOPUCHAA - Kyuid (GyHTUIMA OYyiraH
CHUHIJIET KHACJIOPOJ O iinFnmam. By opanukmanyTuin Te3MUru Xocuia OyiaauraH
GYHTUIMIHUHT KOHIICHTPAUSICHHN aHWKIa0 Oepaan. IIIyHUHT ydyH TabKHIJIAII
MYMKHHKH, TOCCHIIOJHUHT TPOOKCHUIAHTIN TabCUPH, YHUHT KOMILUICKCIIAPUHU
JTUOKCUUAHTHIPUIPOTOCCHUIION OWMIJIaH KOMIUICKCIIADUHU TEPMUK TMapyaTaHHUIIN
BakTHAa (paosuramagurad MOJIEKYIISp KUCIOPOI TACUPHIA CYCTIIAITUIIT MYMKHH.

Ke#nH9ammK, TOCCUITOTHUHT SSHTY WMHWHOXOCHJIAJAPUHU OJIUIN YYyH, OU3
CUHTOHJIap cudaTuga Oup Katop ajkalouyiapHu (yjaap OW3HHUHT XyIyAaa OCOH
TONWIAUTaH  XucoOyanamu), xamga kap6azon Ba  N,N-gudenunamun
reTepoluKUIapHu Tauiaadb onauk. by monmmanmap tapkubunga (aon aMHHOTYPYX
OYynMaraHJMra  y4yH, TETUIUIM  peakuusuiap  épaamuaa  aBBain — N-
HUTPO30OMpPHUKMANIAp OJWHAAM, CYHT yhnapHu terunum  N-amuHiapraua
Kaitapuianu. N-amunoanaGa3uH, N-amuHOdbenpu, N-amMuHOcCATHCOMMH, N-
aMuHOIIMTH3MH,  N-amuHOKapOazonm  Ba  N,N-mudenwr-N-amuHmap  TErHIumM
HUTPO30XOCHIaNap €pAamuza OJTMHA N

0 koHi. HCI; H,0
R-H+NaNO, —crcoon: Ro
N-HUTpO300MpUKMATapHU KaWTapuil HaTwkacuga Oy wmomamamapHuHr N-

aMHHJIapHH OJIMII MYMKI/IH:
R-NO Zn; CH3COOH
- LiAIH,; a6e.odup R-NH, (2.8-2.14)
zn; HCI(KOHH_)

> R-NO + NaOH + H,0 (2.1-2.7)




bupuHUKMIaH, TOCCUIIOJHHMHI BHpYCra KapIiiu IOKOpY  (haoJUTUTHHY,
WKKWHYUJIaH, aHTUOMOTHUK (haoJUIUTH KaTTa OVirad mpenaparjapHUHT HYKJIUTHHA
nHOoOaTra oyind, TapKUOUIA TETEPOLMKIINK, anrdaTUK Ba apoMaTUK YPUHJIOILIAp
TyTraH FOCCUIOJI XOCUJIAJIapy CUHTE3 KWJIMHIU.

['OCCUMOTHUHT SIHTM a30METHHJIM XOCWJIajJapu KyHuJaru cxema Oyimda
OJUHIN:

CHO OH R-HN-CH  OH

HO 0
HO HO
2

2

by epna R-pamukamnap cudaruma amudaruk (2.15-2.21), apomaruk (2.22-2.36),
rereporkiuk (2.37-2.52) Ba ankamonn (2.53-2.57) Oupuxmanap oJuHIM.

buonoruk (GaosIMKHU TOCCUIOJIHMHT CTPYKTypaBuUM (parMeHTIapura
OOFJIMKJIMTMHU YpraHull Makcaaujaa, OWp Karop 2-OKCUOEH3aJIbJEIUIHUHT
(camuuun anabAeruan), 2-oKCMHA(PTAIBAETU] Ba MUPUAOKCATHUHT XOCHIIaJlapu
CUHTE3 KUJIMH/IH.

['occunoaHuHr 0apya CUHTE3 KWIMHIAH XOCWIIAJIApU CapUKIAH TYK KYHFUD
paHriau Mopanaiap OYiamO, CYIOKJIAHWI XapopaTH IOKOpH, KYMHHYA OPTraHuK
SPUTYBUMIIAP/IA KaM IPUNTIH.

['occunomHUHT  a30METHHIAPUHA OCH30UI-XUHOWA TayTOMEPHUSCHHUHT
TY3WIAIIAHU TaCAUKJIAIl Ba XOCCAJIAPMHH YpraHUIl Makcaauzaa, yJapHUHT Yb-,
UK-cnektpnapu, macc-cniektpiaapu Ba [IMP-cnexktpnapu Typau spuryBumiapaa
YpraHuiau.

["occunon MMUHOXOCHIAIAPUHUHAT MaBXKy/[ IIAKJIMHU aHUKJIAll YYyH aBBall
OJIMHTaH OWPUKMaJapHUHT Typau HpuTyBumiapiaa Yb-cnextpinapu Taxjiui
KUIMHM. YPraHuirad MOUIaiap yd9yH SHT XapakTepiucu 365-391 a 440-480 um
coXaJard OTWIMII YU3UKIapuaup. MakCUMyMHHMHI FOTWIMIIM Ba WMHTEHCHUBIIUIU
APUTYBUYUHHUHT KyTOJIMIUTUTA OOFJIMK dMAC.

['ocCUTIONHUHT HMMUHOXOCHUJIANapy dJEKTPOH CIEKTpiapua 3apsaHu
Oomka coxara YyTuimu OuigaH Oopajurad CUJDKUINTa 3kaBoO OepaguraH
IOTUJIMILI YU3UFUHUHT aCOCUM MakCUMYMUHMHT cukumuHu: a) -HO..HO- Ba
6) -C=0...HN- xucobura BBC xocun 6ynumm OuiaH TymIyHTHPUII MYMKHH. (a)
Ba (6) BBC Oem-, ontu ab30id LUKUIAp KYpUHUIIKIA HaMOEH Oynamu [3].
Macanan:

by taxmMuH Mabiym papaxama 3aps] KY4WIl YU3UFUHUHT CHIDKHIIU
ownan Tacaukiaanaau (Kyrocus spuryBuugan CClkyroau C,HsOH Ba JIMCO

H yrragaa), Oyara OH-rypyx xucoOura Molekynagapapo

_ ,l\l\ Y\ BOZOpPOZ GOFIAPHHUHT XOCHII Oy cababup.
Hl |CH o1 Arap TOCCHIION Ba YHWHT WMHHOOUPHUKMAJIAPUHH
O . UK-cniekTpnapunu conumrupcak, y xonma - 2140-2040,
H'\ ’O 1630-1605 Ba 1460-1430 cm* coxana yMyMUil Ba

XApaKTePUCTUK OTWINII YU3UKJIAPUHUA KYPHUII MYMKHH.
J2 by coxama ypranunaérraH MoJIajlaplard apOMaTHUK




saaponap curHan Oepagu. Arap (2.47) OupukMagard  apoMaTHK SIIpO y4YyH
XapaKkTepiH OyiaraH roTmmm umsurd 1560 Ba 1500 cm™ kuitmarra sra 6yica, y
xonma (2.56) GupukMa y4yH Oy KuitmMar 1555 cM HM Tamkwmi Kuiamd. bapua
Yypranuiaran Mojjajgapia uzonponui rypyX yuyH Cs xojarjga IOTHIMII YU3UFU
kuitvati 1180-1170 cm'ra Tenr. CHsrypyXHHMHT BalleHT TeOpaHHILIApH Oapua
Moaanapaa 2970-2860 CM'lcoxa,na, nedopmarion Tedopanmiap 3ca 1430-1380 oM™ coxama
CHTHAJT OepaTy.

Macc-cneKTpOoCKOIusl yCyJinia CUHTE3 KAJIMHTaH 0ab3u OMp MO AaTapHUHT
MOJIGKYJIAP OFUPIMKIAPU AHHKJIAHIM. YPraHMITaH 0apya MMHHOOHPHKMAapia
Macc-CIeKTpapard MOJICKYJISIp HOHJIAPHUHT YYKKWIApW MUHUMAJT KHiiMaTra ara.
bapua nmunoOupukmanapaa m/e: 439, 457,467, 482,485 Ba 500 ra TeHT HOH YYKKIIApU
yupaiizm, yrap - (M-P-CH;0,-CHz-H,0)'; (M-®-2H;0-CHa)"; (M-0-2H,0)"; (M-®-H0-
CHs)" u (M-®-H,0)" snumusnpnanumm Tydaiing xocun 6ynam. YHIaH TalIKapH,
TOCCUTIOTHUHT MMHHOOMPUKMAJIAPDUHUHT [MMAapYaJlaHWIIA HATWXKACHUIA XOCHJII
OynmaguraH WOHJAPHUHT XapPaKTEPUCTUK UYKKWIAPKH XaM MaBXKy[l, YJIapHH
KyHujgara cxema Oyinda TacBUpJai MyMKHH:

O @)
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l'occunon Ba canHa® yTuiaraH aMuHjap ypracuaa Oopajurad peaxiusiiap
OOpUIIMHUHT  CHEKTpaJl ME30HM cudarujga TOCCHUIOJI  MOJICKYJIACUHUHT
Cisxonatuard MNPOTOHW KUMEBHM CHUJDKUIIMHUHT Y3rapuiliy TaHjiad OJIWHIU.
Anpaerun typyxu (CHO) mpOTOHMHUHT CHTHAJWHU HaMOEH OYJIMII CcoXacu
roccurnosl Mojekyimacuga 11 mga. Ba 11,3 M. derapacupa €raav, YHUHT
XOCHJIAJITApUHH a30MEeTUH TypyXuHHUHT 1poToHu yuyH (CH=N) 9,40 nan 10,40 m.1.
coxacuna &ramu. [lynmait kunmmub, Cis MPOTOHUHUHT OONLIAHFUY TOCCHUIIOJNIATH
KUiiMaTUra HucOaTaH KUMEBHM CUIDKUIIMHUHT Y3rapuinura Kapad, TOCCUTIOJIHUHT
UMUHOXOCUJIAIAPUHUHT XOCHJI OVIIMIIIMHYA KYPCATUIII MyMKHH.

2-pacm. buc-(o)-Tonynaunaroccunon Ba 1,4-a1M0KcaH MOJIEKyIaIapy aTOMIAPUHUHT
6uc-(0)-TONyHINHTOCCUTIONHH |,4-1noKcaH OWIaH KiIaTpaTHAard KOH(OPMAIUsICH Ba
HYMEpaIUsCH.



buc-(o)-tonyunuaroccunonauAr  1,4-muokcaH  OWiIaH — KJIATPATUHUHT
KPUCTAIIT Ba MOJICKYJISIP TY3WIHIIN YPTaHUJIIH.

Knatpatnaru au-(0)-TOMTyHIMHTOCCUIION MOJIEKYIaJlapi €HaMHUH TayTOMEp
makiaa skannura Ba C(2)-C(12) oanuii 60f OusiaH OOFJIaHTaH MKKUTa OUp XUJ
dbparMeHTIIapAaH TamKwWil Tonranu aHukiaaHau. Ly Gouc Mojekyrna Mabiiym
KOH(OpMAaITMOH XapakaTyaHIMKKa 3ra (2-pacm).

Jl-(0)-TOMYUIUHTOCCUTION — MOJICKYJacHJard BaJIeHT Oypuakiap Ba
aTomJiapapo MacodarapuHUHT KHUMATIapu CTaHAApT KaTTalIMKIap/aH Kam (apk
Kiwiagu. Mosekyjla Y9yH WYKAMOJCKYNssp H-OOFIapHUHT WKKH XU TypH
xapakrepin - N(1)-H...O(3), y ontman3omu mukaan  C(7)-C(8)-C(22)-N(1)-
H...O(3) Ba H-6or O(4)-H...O(3) ©Oem ab3omu mukiaau C(6)-C(7)-O(3)...H-
O(4) énanu.

XyxaiiuH MoJIeKynajgap Bomopon Eku  Oomka Oofimap €paamuia
accorpianMaianiap, JsekuH 1,4-guokcan  (O8-H..O10 Ba O1-H...09)
Mosiekynangapu Owinan H-Oornmanunuiapu tydaiiny, yHamunuiapu OVilmya TeHT
MUKAOpAa OViran Ju-(0)-TOMYHUAMHTOCCUTION Ba 1,4-THOKCAaH/IaH TAlIKUII TOTaH
KOJIOHKaap xocui 6ynaau (3-pacm).

[ynnaii kuauo, au-(0)-ToayuauHTOCCHNoN] ,4-1MoKcaH OwWiIaH apaaril
KJIaTtpaT Xocus Kwiaau. 1,4-TMOKCAaHHUHT MOJIEKyJalapyu sSIpMH  XY>KaluH
Mosiekynanap ounan H-0oF opkanu OoflilaHraH, HATHXa/la MaTpUlla XOCHII KUJIaIu,
Me300H MOJIEKyJaJapHUHT OOIKa KHCMH Oy MaTpUUAHUHT OYIUIMKIapuja
JKoMJTamann.

3-pacm. buc-(o)-tonyuauaroccunonnu 1,4-auokcan OunaH KiaTpaTu
CTPYKTypacuja Xocui Oyiran OMMOJIeKyIsap KOJIOHKaIap

KelinHyanuk  TrOCCHUNOJHUHI  Aa30METHHJIM  XOCHWJIAJAPUHUHT  CYBJIU
SpUTMaJIapAard TUAPOJU3UHU MHOOATTa OJITaH XOJiJja TOCCUIIOJHUHT OupiiaMuu
azomMeTHHJIM Xocwinacu ypranwiaau Ba onuHran ['KMAT acocupa 1:2 Ba 1:4
HUCOAT/Ia OJIMHTaH CYyMpPaMoJICKYJIIp KOMIUIEKCIapHUHT (MeradepoH Ba TaypepoH)
TUAPOJIM3A  YpraHwigu. [uaponus3 JHapakaCUHM YPraHUIl yYyH OJIMHIaH
CynpamoJiekyJisip komruiekcaapHuar CD-26 criektpodgoromerpuna 10 mun, 24 c.,
48 c.na, pH-2,5 man 11,0 raya Oyyiran (puU3UOJOTHUK IPUTMATAPHU MOICIIOBUU
oydep spurmanapaa Yb-cnexrpiapu onuHIN.

Merocun Ba wMeradepoH xamJa TarocMH Ba Tay()epOHHUHT CYBIIU
sputMasiapu Y b-CrieKTpjapuHu TaKKOCHH YpraHwin IIyHH KypcaTaaukd, Oapua



cnekTpiapiaa 252 nan 485HM rada OynraH coxaja MHTEHCUB IOTHIIAII MAaKCUMYyMHU
Ky3aTWiagu. DpUTMalapHU Ccakjall MyIAaTd YTUIHra Kapad Oy MHTEHCHBIIMK
aBBaJl CycalraHu, CYHT BaKT YTUINM OWIAH ONTUK 3UYJIMKHUHT WHTEHCUBIIUTU
opTuO OOpraHu Ky3aTHUJIaJIu.

ynaail KUIKMO, TOCCUTIONHUHT a30METHHIIA XOCWJIAJIApU CYNPAMOJIEKYIISIp
KOMILJIEKC OMpUKMaJIApUHUHT CYBJIM dpUTMaliapu (MErOCHH Ba TarocuH), 48 coar
JaBOMUJAa KUCMaH ruapoiusra yupaiau. CynpaMoiaeKyyisip KOMIUIEKCIAPHUHT Oy
X0CCacH JIOpU TIpenapariapHu Talépramimga acocuil TypTku xucoOnaHaau. lopu
mpenapariapHy  CynpaMoJIeKyssip KOMIUIEKCIIApUHU OJuIl, Oy mpemapartiapra
CyBJa 3pyBYaH xoccaHu Oepaau, Oy 3ca mpenapariapHu OMOETUITYBYAHIUTHUHU
OILIUPA[TIH.

Meradepon nopu mpemapaTHHU OJUII YIyH OONUIaHFWY HaMyHAIAPUHUHT
onTuK TaAkukoTiaapw yTkasuaaun. [KMAT Oomutanfud  HaMyHaCHHUHT
Tagkukornapu  (4-a,0,B,r  pacmiap), KpUCTAT  CTPYKTypaiud  KyKYHHU
Ky3aTWiaJau,Kpuctajuiap TYFpulypyakiu makiga Oynub, yiauamiapu Typidya
(y3ynmuru 130 nan 230 MM, 3HE - 33 MkM.JaH 80 MKM.raga)aup.

Pentrenorpaduk TaaKUKOTIaAp HAMyHAaHUHT KPUCTAII CTPYKTYPaCUHU
tacnukiad Oepamu. Judpakrorpammana 16%a 200113 gyKKuiIap Kysatuwinaad (5-
pacm).

4-pacm.I'KMAT onrtuk TagKuKoTiIapu
(rTUIHUPPU3NH KUCIOTACHHUHT MOHOAMMOHUIITN TY3H)

MerocuH HaMyHaCMHHM ONTHK TaJAKUKOTIApUIAH KyWHJIard CTPYKTypalapHU
KYpUIIMMHA3 MyMKHH: yadamiapu - y3ynuurda 10 nqan 80 mxm.rada Ba 3Hu 3.3 naH
7 MKMm.rada OynraH Maifa Kpuctajuiap OwiaH Oupra skyjna maijga JymMajiok
dbparmeHTiap xam 60p.
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5- pacm. TKMAT penrtrenorpaduk taakukotiaapu (80%)
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by pentreHorpagux  MabIymMoTIap ~OWIaH XaM  TacOUKJIAHA/U.
Jludbpakrorpammana TKMATra uuc6artan 21,9°a 25,5°1a HHTCHCHBINIH KHUYHK
Oynran uykkwiap Ky3atwiaad. MeragepoH HaMyHaCMHUHT TaJKUKOTIapHUIaH,
TypAH yiauaMJard MIaKICH3 KyKyHHH KYPHIIMMH3 MYMKHH, SbHU HaMyHaHUHT
amopdianumm conup OVnaau. By TagkukoTiap peHTreHorpadux MabIyMOTaap
OwiiaH TacauKiIaHaau. byHUHT ydayH Oy HaMyHa yuyyH aMopd IIakiI SKKOJ HaMOEH
oynran nudpakrorpamma Ky3atuiaaau (6-pacm).

a8 W 50 45 42 3g ¥ i 26 22 18 14 10 & 2
6- pacm.Meradepon 4:1 pertreHorpaduk TaaKUKOTIApU

Mynaait kb, CTPYKTypaBui TaJIKUKOTJIAp HaTIOKalapura Kypa, UKKHATa
KPUCTAJZI HaMyHAJJApHUHT KUMEBUN TabCUpPJAIIMIIM HaTHXKacuia amopd
CTpYKTypara sra OyJraH Jopu MpernapaTtu Xxocuia Oyiaau.

JluccepTaurstHUHT «TI"occumoa a30MeTHH XOCHJIAJIAPUHHU
METAJIKOMILIEKCIAPU CMHTE3W Ba TY3WIMIIN» 71e0 HOMJIaHTaH y4YuH4Yu 600ua
OpaJMK METaJNIapHUHT roccunon cuHte3 KuiauHran Iludd acocnapu Ounan
OJIMHTaH KOMIUIEKC OMpUKMaTapuHUHT QU3UK-KUMEBUI XOccanapy YpraHuiiau.

lNoccunonuuar O6av3u 6up Iudd acocnapuHUHr MeTATIIKOMIUIEKCIApU
CUHTE3M KyHHUJlaru peakuusiap cxemanapura Kypa onuHaau (7- pacm).

OnuHran KOMIUIEKC OWMpUKMaJapHU TYJIHUK Xapakrepjam Y4yH Oy
OMpUKMaTapHU CTIEKTPaJ MapaMeTPIapUHUHT TAKKOCUM aHATTU3H OO OOpUIIIH.

CHHTE3 KWIMHIAaH METALIKOMILUIEKCIAp TY3WIMIIMHU Y b-crieKTpocKonus
éplaMuJia ypraHwirasjia, Kyiuaara XyJocaJlapHu KAJIUII MyMKHUH:



- 260-300 BM coxama IOTWIWIN YM3UFUHM Tanao Oynumm momganap
TapkuOWaa a30METUHIU OOFIapHUHT (Ac=n=272 HM) OOpiUTHAAH JajoJiatT
oepanu;

- 330-370 HM coxaga IOTWIMII YH3UKIAPUHUA TaWg0  OyIuIm
AJIEKTPOHJIAPHH MOJIEKYIaia T-m* Ba n-m* YTUIIUTApU XaKua MabIyMOT Oepaiu;

- Asomernriin 00fnmapHUHT(C=N) OTWINII MAaKCUMYMJIAPUHU KyWIH Ba
KyUCH3 COXara CHJDKUIIM, SHTM Me-N KoOopAHHAIMOH OOFJIapHU XOCHJI OYIUIINHA
TYIIyHTUPUO Oepau;

- Meramn nonnapuau d-0 3JEKTPOH YTHIIUIAPH KYUCHU3 UHTCHCUBIIUK OUJIaH
500 aMJaH KaTTa coxXajia HaMoEH OYaau;

UK-cnexkTpockonusi TaAKUKOTIApHUIaH OJMHTaH MabliyMOTJIapra Kapao
KyHUJaru XyJocalapHy KWL MyMUH:

- OnuHran KOMIUIEKCIApHUHT crekTpiaapuaa OH TypyxXHUHT BaJieHT
TeOpaHHILTAPHHN YM3HKIApU HyKomranu (coxa 2740-3300 cv’) Ba asoMeTHH
GOFIAPHIHT TeOPAHNIIT YaCTOTATAPHHIHT Cycaiiranu (coxa 1600-1627 em™)kysarmmamm;

- Me-O (coxa 450-490 cM™) UM3HK/TAPHHH Maiii0 GYMILIH Ky3aTHIa/,

- D'ypyxjapra Terunum OyiaraH BaJeHT TEOpaHUIIUIAPHUHT  YM3UKJIapH,
V3rapuiicu3 Konaay, Oy yJIapHUHT METaUT MOHM OWjiaH KOOpAMHATIALTYBHUIA UIIITHPOK
STUILHIAH JAJIoNaT Oepajiu.
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M = Cu*, Ni**, Co**, Mn*".
7- pacm. ['occunomaunr 6an3u Oup [Lndd acocnapram MeTayIKOMITIEKCIapUHH
cunte3 K cxemac - M:L 1:1 (A) Ba M:L 1:2 (B) auc6atnapaa
[IMP-cnektpockonust  mabaymoriaapu Yb- Ba  HK-cnekrpockomnus
MabJIyMOTJIADUHUA TYJIUK Tacaukiauau. Jluranmg Ba yiap acocuja OJIMHTaH

N\

OH HC



MeTaJKOMIUIeKcaapuan [IMP-cnekTpiapuHy Takkociaam HaTWKajgapura Kypa,
azometnH Oornapra (-CH=N-) Ba OH-rypyxnapra teruuuiu OYiaraH cCUTHajIap
TYNMUK y3rapub ketaau, Oy OyHAall rypyxJiap METALIKOMIUIEKCIAPHU XOCHII
OYIIUIIMA UITTHPOK ATUITUHU NCcO0TIa0 Oepay.

Xocusl OynaétraH KOOPJWHAIIMOH OWpUKMAJapHUHT aHUK (ha30BUi
TY3WIMIIMHU 1[Iy  BakIrraya  ypHaTwiran  ae0  OynMmaiau,  4yHKH
PEHTIeHOCTPYKTYpaBUM  aHAIM3Iap KWIMII YYYH MOHOKpHUCTaUIAp  Xalld
OJIMHMAaraH.

BeH3UINH, TOCCHIIONMICH-OCH3MINH Ba TOCCUIONHACH-Oem3unuuan Cu’*
OWJIaH METaJUIKOMIUICKCUHU TapKUOW Ba TY3WIWIIUHU YpPraHUII YIyH yJIapHUHT
TepMOTpaBUTPaMMaIapy OJIMHIH.

ben3unvHHM neprBaTOrpaMMalapyHU YPraHUII BaKTHAA 3 Ta YHAOTEPMHK
(122, 271 Ba 447°C) Ba 6 Ta sK30Tepmuk (395, 498, 592, 620, 703 Ba 816°C)
STpUIapH ONHHAWM. bBupmHunm sHorepmuk sbdexr 90-195°C  mmTepBanma
maccauuar 14,14% ra fyKOIMIIM Ba MKKHHYM SHAOTEpMHK ddderr 195-310°C
uHTepBaiaa maccaHuHr 18.48% ra iykonuiu, yuuHur SHI0TepMUK dhdext 310-
410°C uHTepBayia MaccaHuHr 32.07% HyKoauimu OwiaaH Kedaad. DK30TEPMHUK
>dexr Kyiimmarn MexaHusM Oyiimua Gopamm: 1-410-480°C nma maccanum
ityxomumm 9.78%; 2- 498°C ma MaxCyIOTIapHHHT TepMOIH3H Gopamu; 3 - 480-
520°C 2.72%; 4- 592-620°C MaxCyJIOTIapHUHI [ApYaNaHUIIN Ba GHHLIM COMHP
6ymamm; 5-520-698°C21.74% wmacca itykomagn. 90-900°C mmTepBamza yMmymuit
xonna 98.93% macca nykonaau.

['occunosHUHT a30METUHJIM XOCWJIACMHM OCH3WIWH OWilaH KU3JIUpraH
BakTaa 3 Ta ’HA0TepMuK (122, 202 Ba 221°C), 5 Ta sk30Tepmuk ( 349, 485, 522,
670 Ba 818°C) sdppexrmap kysarmmamn. 90-270°C mHTepBaTma Macca HYKOIMIIN
4.65%, 270-620°C uHTepBaiaa 95.35% Hu TanTKui ku1amn.90-900°C WHTEpBaIIA
MaccaHMHT yKoaraH yaymu 100%Hu Talkuia KUiau.

['occunonuaex OCH3UIUHHU Cu(CH3CO0),*H,0 Ouan
METaJUIKOMIUICKCU-HUHT JICPUBATOTPAMMAacH YpraHujraH BakTaa 6 Ta SK30TEPMUK
sdpdext (128, 259, 297, 321, 770 Ba 863°C) kysaTmmamm. BUpPHHYE SK30TEpPMHK
spdexr 40-170°C nma kysatwnagm, Macca #yxommmm  10.01%. 170-320°C
WHTEPBAJIIa STPU UYM3HKJIAPHUHT WKKUTA WHTEHCHUB MAKCUMyMJIApU Ky3aTHIIA]IH.
By wuHTepBamma Macca ifykomuum 80.03% Hu Tamkmn Kaiagm. 320-960°C
MHTepBala MacCaHUHT iyKoumd 9.82%., ymymuii xomga 40-910°C nunreppanzma
Macca uykomumu 99.86% HM Tamkwi Kujgagud. TepMHK aHalv3 HaTHXKAIPUHH
YMYMJIAIITAPHUII ~ IIYHH  KypcaTagukh, Oy  KOMIUICKCIIADHUHT  TEPMHK
napyajaHumM Oup Xuja Ba OOCKMYMa-OOCKHMY, TY3HM TapyajaHUIIM Ba
MOJICKYJIAaHUHT OpPTraHWK KHCMHHH CHHINHM Ba TapYaJlaHUI MaxCyJOTJIApUHU
OKCHUJIJIAHUIIIM, METAUT OKCHUIApUHM Taiao Oymumm Owian kedanu. [llynpait
ka6, L' 6uimaH KOMIUIGKCIAPHHHT TEPMHK AHAIM3M, SHIH KOMIUICKCIAp
XaKUJlard TacaBBYPJIADMMU3ZHU SHAJA TYJIIUPAA Ba YJIAPHUHT TY3WIHIUIAPUHU
TaKIu( KUIAIT IMKOHUHH OepIu.

Myngait kunub, ONWMHTaH HATWXKalapra kKypa, (PU3MK-KUMEBHI aHAIW3
ycylutapunan ¢oiinananud, macanaH, peHTrenodazam anamms, ¥Yb-, UK-, [IMP-



CIEKTPOCKOMHS YCYyJIJIapH aCOCHJIa CHHTE3 KWJIMHTaH KOMITJIEKC OMpUKMaIApHUHT
TY3WIMIIM KyUuJarnya dKaHJIur aHUKJIaHIu:
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M = Cu*, Ni**, Co*", Mn*",
8-pacm.CrHTe3 KIIMHIaH METATUTKOMIUIEKCIIAPHUHT TY3MIHIIN

Ou3UK-KUMEBUM  aHAIM3 HATWXKANApW KBAaHT-KUMEBUH  XucoOialuiap
HaTWKacUJa OJIMHTAH XYJIOCAJapUMH3HU XaKKOHUWINTUHHA TacAuKiIad Oepu.
Komrmieke xocuim OVnumn peaknusuiapuaa CHHTE3 KWJIMHTAH JIMTAHIIap METayul
noHJIapu OniaH roccunol moJiekyinacuaaru OH rypyx Ba a3oMeTwH OOFIard a3or
aTOMH XHCOOHTa KOOPIMHATIIAIIA]IH.

HuccepranmustHUHT «CHUHTE3 KUWJIMHIAH OUPUKMAJAPHUHT TY3WJIHIIU Ba
X0CCAJapUHH KOMIBIOTEpPAAa MOJAe/UIAIITHPHID» 7¢O HOMJIAHTaH TYPTHHYA
000ua MOJIEKyJaJapHUHT TYypJd XOCCAJTapUHU YJIAPHUHT TY3WIMIIUTAa Kapao
y3rapuill KOHYHUSTIAPUHA YpraHuiin Oyinya TaAKUKOTIap KeJITHPUIITaH.

Anabuétnap mapxulaH MabJIyMKH, TAXTaHUHT YPyFU Ba WIAU3IapUaa
TOCCHUIIOJ/IaH TallIKapu TOCCUITYPITYpHUH /1e0 aTajaJuraH capuk MUTMEHT MaBXKY/I.

["occumypiypuH TOCCUTIOIHUHT OKCHUJIAHUII MaXCYJI0TH Xucobnanaau (9- pacm).
_CHjg HsC

~_ ~CHs
CH

Hec”  CH, HaC CH,
9- pacm. TNoccumyprrypun MonexynacuHuHT Ty3wmmi (1)
lNoccunypnypun Yb-cnektpunu (I) onum Baktuaa 320 Ba 370 HM coxana,
530 Ba 565 HM KYpUHUIII coXacuaa FOTUIUII MaKCUMyMJapu maiigo oymamu. 530
Ba 565 HM coxala CUTHQUIAPHUHT TMaiao OYJIuIIM TOCCUIIOJJIaH Ba
TOCCUNTYPITYPUHHUHT  JUMEp TY3WwMImuaad ¢apK KajauO, MOJEKyJIaHUHT
OupaarKan Ty3WIUIITN XaKu/1a TAXMUH KAJIUIIT UMKOHUHU Oepajiu.



JIMaHTUAPOTOCCUIION YUyH XHcoOamnuiap acocuaa onuHran cursamiap 400-
500 M coxana HaMOEH OYJau.

JIMOKCOAMAHTUAPOTOCCUIION OUPATUKAIHUHT TYpJIM IIAKIJIAPUHU XOCHII
Kujga ojaad. J{MOKCOIMaHTHAPOTOCCUIION MOJIEKYJIACUHUHT TYpPJIM PE30HAHC
maxkiapuau yrumuHu 10- pacm épaaMua TacBUpIall MyMKUH:

10- pacm. [IMOKCOAMAHTHPOTOCCHITON MOJICKYTACHHIHT PE30HAHC
IAKJUTAPUHU YTHUII CXEMAcH

Onunran xucoOmnam Hatuxaidapu Il MolleKyJacHHUHT MablyMOTIapura
Moc  kemaau. Ilynmait  kuiub, TOCCHMOJHMHT  JIUMEpP  XOCHJIACHUHU
(roccunyprypuH) Xocws OYiuiM, Ha(TaauH SAPOCHUIATH SJIEKTPOH TaKCHUMOTIa
JespId TabCUp KypcaTMalau. XaBo KHCIOPOAM TabCUPHAA MOIU(PEHOIUTAPHUHT
paguKal IIaKiylapyu XOCWi1 OYIuilld MyMKHH, Oy 3ca MoOjJla paHTJapuHU
y3rapummra cabad Oymagu. XaBo Kuciopoau Ba Yb-Hypimap Tabcupuaa
TOCCUTIOTHUHT OKCHJUIAHUIINA BAaKTHAA TOCCUIYPIYPUH (TOCCUIIOJHUHT JTUMEPIU
TY3WJIULLIN ) saMac, napaMarHuT xoccanapHu HaMOEH KWIaIUTaH
JTIMOKCOAMAHTUIPOTOCCUTION —Oupamukanu xocun Oymamgu. Omub Oopuiraxn

Taxxprbanap Ba OJMHTaH HaTKanap Oy GUKpHU TYIUK UcOOTIa0b Gepaiu.
lNoccumnonuueH-o-ToNyuauH  PEaKUUSACUHUHI WYHAIMIIM Ba  OpaJIUK
xonatiaapu RHF/6-31G** (HyperChem 7.05) ycynuaa ypranwinau. Monexynanap
Ba MOJICKYJISIp KOMIUICKCIADHM XHUCOOJIall BaKTUAa TEOMETPHSICH TYIHK
ontuMasamTupuiaan. Onul Oopuiran XucoOsanuiap HaTWXKACHUIA TOCCHUIION
OWIaH O-TOJIYUJMH TabCUPJIAIIMII PEAKIMICH UKKUTa opaiuk xoyat: OX; Ba OX,
OpKaJIM YTUIIM Ba A30METUHHU COJIbBATJIAHAIUTAH MIAKIAA XOCKUJ OYIuImra oauo

kequiu anukiaanay (11-pacm).
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11-pacm. ['occunosiHu O-TONYUIUH OMIIaH PEaKITUICHHHI OOPHII CXEMAaCH

OX; opkanu Xocuia Oynaaural NoJyaMUHAIHUHT OapKapOpJIUTH MOJIEKYJISp
KOMILJIEKCJIapura HucOataH Karra. XucoOjanuiap HaTwxkacuia, KapOOHMII
TYPYXHUHT KHCJIOPOJl aTOMHUJArd OYJIuHMaraH >KyQTIapHUHT 3JIEKTPOCTATHK
TabCUpJAIlyBH, AMUHOTYPYXHUHI BOJIOPOJA aToMjapuiaH Oupu OWiIaH coaup
Oynmumu MyMKHH, OyHJa a30T AaTOMUHUHT OVJIMHMAaraH »SJIEKTPOH Ky(pTu
KapOOHWJI TYpyXHMHI BOJOpOJ aroMu OwnaH Ttabcupnamanu. by sca MK-1
MOJIEKYJISIp KOMIUJIEKCHUHI MHMHHMMAaJl JHEpPrUsICMHM TabMMHIA0 Oepanu.
Monekynsap komiuiekcHUHT MK-1 OyHpmaii Ty3wnMinra sra 3KaHJIUTH KapOOHHII
TYPYXUHUHI KHCJIOPOJ AaTOMU OWiIaH aMUHOTYPYXHUHI BOJOPOJ aTOMHU
V¥pTacugaru MacodanapHUHT Xap X1 Oynumiura cadad o0ynaau. bupunun E,,,,; Ba
UKKUHYU E,p,> OOCKMWIApHM aKTHUBIIAHUIL HHEPTHUsUIApU KUWMATIApU Xamja
CUCTEMAHUHI OOIIJJaHFUY Ba OXMUPrd XOJATJIApUHU SHeprusuiapu Qapku 1-
aJBaj1a KEITUPHUIITaH.

1- xanBaJ
CTaun0Hap HYKTAJAPpHUHT Ba TOCCUIMOJIHUHT 0-TOJIYU/THUH oman
peakiHACHHHN OPAJIHK XOJATHHHHI JHEPreTHK MapaMeTpJiapu

bupukma ‘ Eo6m, KKAJ/MOJIB E., kkaja/Moub
OHC-T'oc-CHO+2NH,»CegH4CH;3
[CH3CsH4sNH,*OHC-T'oc-CHO*NH,CH4CH3] -586599,57
0X; -776471,74 -189872,17
[CH3CsH4sNH-,HOC-T"oc-COH,-NHCgH4CH3] -582849,14
0X; -770023,50 -187174,36
[CH3CgH4sN=CH-T"oc-CH=NCsH,CHj3]+2H,0 -760561,91

Mynaait KuwmO, TOCCUTIONUEH-O-TONYUIUH XOCHJI OYIUIN peaKIusCH
WYHAIMIIMHA TaxXJ I KAJIUO, OpaMK XOoJaTiap aHWKJIAHIH, YHEPTeTHK TYCUKJIAp
xuco01a0 TOMMIIIH.




Mosnekynsap KOMIUIGKCIap Ba OpajuK XOJATJIAPHUHT KBAHT-KUMEBHIMA
XxucoOapu razodaszany SKUHJIANTyBAa OakapriiraHd OOHMC a30METHHIIAP XOCHII
OYIUIIMHWHT aKTUBJIAHUII SHSPTHSICUHUHT XUC00J1a0 TOMMIITaH KUMaTIapH JKyaa
IOKOPH, JAeMaK PeaKIys TE3JIUTH XKy/1a KHIUK OYI1aIu.

Kommprotepna MopaemnamTupum épaamuaa roccunon Iudd acocmapu
METAJTKOMIUICKCIAPUHUHT TY3WIHIIA XUCc007a0 Tonuiaau. OJuHTaH HaTXKajiap
IIYHW KYpcaTaJWK{, JIMTAHTHUHT [IOJMJACHTAHTIUTH ca0ab, WKKH TypJaard
M—NH= Ba M—NH,- koopaunaimon 6ofmnap, sseHu yu typaaru (1, 11 a I1T) komrnekcnap
Xocwn Oynuim MyMKHH. Kaiicu OOF TypHHHHT XOCKIJI OYIMIIM Ba Cu2+, Ni2+, Co?'pa
Mn2+MeTaJIJ'IapHI/IHT aMUHOMETHJI €KM WUMHUH TypyX TYTraH MOJICJIb OUpHKMAajap
KaTopujaa KOOPJMHATIAHUII XapaKTepu aHuKIaHau (12- pacm).
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12-pacM. AMHUHO- Ba IMMHOTYPYX/1ap KOOPMHATIAHMIIMHIHT yd TYPU
(M = Cu?, Ni**, Co?* éxu Mn?")

bapua xomarnmapma MeTaqul HMOHU HMMHUH TYPYXHUHUHT a30T aTOMHHH
KOOpAMHATIANAN Ba KOOPAWHALIMOH COH 4 ra TeHT, KYpuO YMKWIAETraH TYpPHHUHT
KOMITJIEKCIIapu TeTpadapuk Tysunumra osra (12 pacm, III typ). Crepux
kuiinHunukinap Ttygainmu KC=6 OyinraH KOMIUIEKCIApHUHT XOCWJI OYyIvInu
Ky3aTUJIManIx.

OnuHra" MabIyMOTIIap/AaH KyHuaaruia XyJjaoca KUl MyMKHH:

- roccunonHuHr Illudd acocmapunm mMetamn  voHnapu  OujaH
TabCUpJAMUIIK HaTkacuaa Me-O Ooru (peakuusaa TOCCHUIION MOJIEKYJIacuaaru
opro-xojatna typran OH rypyx wumrtupok stagu) Ba Me—>N= (a3omMeTuHIU
CH=N) 60r xocun 6ynanu;

- Oapua MeTaJUTApHUHT KOOPIAMHAIIMOH COHU 4, OyHJ1a TETpa’ApUK LIaKIIaru
METaJUIKOMILIEKCIIap X0Cuil Oyiaau;

- Q30THUHT UMUHJIApAary dJIEKTPOH 3UWINTH, AMUHOMETHH/IAaTH a30THUKUTA
HUcOaTaH KaTTa, IIYHUHT y4yH acocaH M- - -N=CH- 6or xocun 6ynanu;

- TOCCHUTIONHUICH-OCH3UANH MoOJIeKynacuaa OeH3uINH (parMeHTH MOJIEKY-
JAHWHT JOHOpP KHUCMUHHU, HAa(TamWH SIAPOCH dCa aKIEeNTOp KUCMHHM TaIIKWII
KHUJIaJIu.

[Mumuppu3nH  KUCIOTACHHUHT aBTOACCOIMATIAPUHUHT TEOMETPHSICH Ba
XOCCaJIapUHU OJIMHAAH alTHO OepHIll yuyH KBaHT-KUMEBHUHN XUCOOIap Oakapuian



Ba aBTOACCOLMATIAPHUHI MIAK/UIAHUIIM BHU3yautamTUpuiaan. OJMHraH KBaHT-
KAMEBUN  XucoOjap  MIMIUPPU3UH  KUCJIOTACUHUHT  CYNPaMOJEKYJISp
KOMILJIEKCIIapHia «Oorra-gym» TypHUaaru CTPYKTYpaJapHUHT
OapKapopJaluIIuHy TacaukiIad o6epaau (13-pacm).

Xucobnapra kypa cucrtemanaru 'K MosieKyIacHHUHT COHM OpPTraH BaKTIa
KOMILJIEKC XOCHJI OVIIUII SHEPTUSICHHUHT OPTHUIIN YU3UKIN OYIMaran Xxapakrepra
sra. bapkapop accouuaTiap «MEXMOH» MOJIEKYJIaCH KHUpa OJaJuraH Oynuimkiapra
sra. Cucremana cyBHuHT Oymumu ['K komruiexcimapunm OapKapopiamiTupau,
CHCTEMaJIarl MOJICKYJTAJJAPHUHT SIXITUPOK OOFJIaHHUIIMHU TabMUHIA0 Oepaau. by
TUMEp CUCTEMalap YUyH T'eKCaMOJIEKYJSIp KJIACTEpJapHUHT OYVIUTMKIapu OuiIaH
Oup xun Oynran OYNUIMKKA ATa OYIUII UMKOHUHU Oepaiu.

AE(kommi) = 545,2 kkaja/moJib
13-pacm. Apumdmnupuk PM3 xucobmap HaTxanapura Kypa
TETPAMOJICKYJISIP KOMIUICKCHUHT T€OMETPUK TY3UJTHIIN

HuccepranussHUHT «CHHTE3 KHJIMHIAH OUPUKMAJAPHUHI OHOJIOTHK
daosurm» 1e6 HoMaHraH OemrHYM 000UAa TOCCUTIONHUHT SIHTU XOCUJIaJIapuHu
OMOJIOTHK XOCcalapy TaJAKUK KUJIHHTaH.

CuHTe3 KUJIMHTaH OMPUKMAIAPHUHT ITUTOTOKCUK TabCHUPU HUKKUTA TOBYK
sMOpuoHIapu GHUOPOOIACTIAPUHUHT CYTKAIMK MHKPOOPTaHU3MIIAPU MHUCOJIUIA
yprauwnau. ToByK  SMOpuoHNapuHUHT  QuOpobiacTiapu  Xykalpanapu
MUKpPOOPTaHU3MIIADHUHT MOHOKATJIaMU OWJIaH KOHTaKTAa OYynraHugaH KeWuH
2.23,2.26,2.27,2.29, 2.30, 2.33, 2.34 Ba 2.41 OupuKMaIapHUHT 3aXapIUIUTH SHT
karta - 50-100 Mxr/min Kuiimarra sra Oynran. 2.20, 2.31, 2.32, 2.36, 2.40, 2.45 Ba
2.52 OupUKMaJapHUHT 3aXapJWIMrd Kam, Oy OWpUKMallap y4YyH 3aXapjuivK
kuiiMat 300-400 MKI/MJT HU TAIIKWAJI DTIN.

lNoccunon a3oMeTUHIM XOCWJIAJApUHUHT BHUpycCra Kapiid (aoJuiuru
oupukmaiapauar 75, 150 Ba 300 MKIr/Mja KOHIEHTpalUsUIapuja YpraHWJIIu.
Xyxalipa MHKpOOpraHM3MJapura Mojjla Ba BUPYC OwsiaH OuUp 3yMJia HIILIOB
Oepuil BUpyC MH(PEKIMOH (DAOUUTMHUHT nacaiummura onub kenaau. 2.20, 2.36,
2.45 Ba 2.52 OGupukmanap BUpYycra Kaplid IOKOpU Japaxanu (aouIMK HaMOEH
Kuiaau, 50-75 MKr/mMil 103a/ia BAPYCHUHT HHPEKIMOH (PAOJTUTHHH CyCauTHPAIH.
[ysgait xkuau® TabKUIJAII JKOW3KH, YpPraHWITaH MOJEKyJajnap TapKuOuaa



TEeTEPOATOMHUHT Taia0 Oynuimu OWPUKMAHWHT BHpYCra Kapiid TabCHUPUHU
Ky4alTUpHIlK OWIaH OUp BaKT/a YHUHT HUTOTOKCUKIUTMHY MacauThpau.

MonanapHUHT aHTHOAKTepran Ba 3aMOypyFra Kapmm daommru V3P GA
MukpoOHOIOoTHUs WHCTUTYTHIA AaHUKJIAH]IH.

CuHTe3 KWIMHTaH OMpPUKMaJIApHUHT aHTUOMOTUKIIUK (DAOJIIUTUHU aHUKJIAIIl
y4yH TecT-MHKpoopranmsmiap cudaruga - E.coli, Staureus, V.dahliae,
F.oxysporum, R.solani, X.malvasearum, S.cerevisiae, C.scotti, C.albicans Ba
B.subtilis wmmatunau. St.aureus BHpycHra Kaplid TOCCHUIOJHUHI KYTITHHA
xocwnanapu (aommk (Ypranuwnrannapaan 78%)ka 3ra, aHTHOMOTHK TabhCUPHTA
3HT TypFYH MUKpoopraHusm F.oxysporum 6ynu0, yHra Kapmmu 2,7% npenapatiap
(haouTMK HAMOEH KHJI/TH.

[ynpaii kuinO, TAAKUKOTIApP HATWXKalapura Kypa, CHUHTE3 KUJIMHTaH
OupuKManap Typiau Japaxaaa TeCT-MUKPOOPTaHUM3JIapra Kapiyd aHTHOMOTHKITHK
daouk HaMOEH KWJIaaAWiap, YpraHwiraH MOJJIaJapHUHT aHTHOMOTHUKIIUK
daoury, npenapaTIapHUHT TY3WIUIIH, KOHLEHTPAIUSACH TYpPJIU IIapouTiIapia
oJI0 OOpHIIaIUraH TaAKUKOT yCyJulapura OOFIHUK.

[lepuToHHnan  CyIOKIHKIATH MakpodariapHd Ba  NapeHXUMATO3
ab30JIAPHUHT XYXaWpallapu COHUTA NpernapaTiapHUHT (PAOJUIMTUHU TEKIIMPHUIIT
UIIIapy OMOJIOTHK YCYJI/Ia, YIAPHHUHT IN VIVO Sapo TYTraH XyKaiparapHu COHMHU
OLIMpHUIN  KOOWIusATAra  Kapabd, MHTAKT  CHUYKOHJIAPHUHT  TEPUTOHHUAT
CYyIOKJIMKIapuaaru wmakpodarnapuga yrraswiau. llpemapatmap Oup Mapra
nepopai tap3aa, 10 Ba 25 Mr/kr go3zaga o0opuiaau. Xap Oup Hykrara 5 Ta CHYKOH
OJIMH/TH.

Onu6 Oopuirad TaAKUKOTIAp KyWujaaruya Xyjocanaap KWAJIUII UMKOHUHHU
oepau:

1.Toccunmon Ba  YHMHT  XOCWiIajapu  VpraHwia€Tran  jo3ajapiaa
OPraHM3MHMHI HMMMYH THU3UMHTa XaBoO OepamuraH Xxyskaiipajgap COHHHH
CTUMYJUIAIITUPAIIH;

2. DHT KaTTa TabCHUPHU TOCCHUNON Hocmenupuk Ba XyxkKalpaBuit
MMMYHUTETTa KypCcaTaiu;

3. Hocrienuduk wmMmynuterra ypranwnaérran poszanapaa Taydepon 1:2
(1UC-7,2), Tarocun (UC-6,7), Taydepon 1:4 (MC-5,5) kaTTa Tabcup KypcaTaam.

4. XyxkaipaBuii ummyHuterra Meragepon 1:4 (MC-39), Tarocun (MC-30),
I'occunon (UC-11), Taydepon 1:2 (MC-5,2) kaTTa TabcUp KypcaTaau.

5. 'ymopan wummynurterra Taydepon 1:4 (MC-19), Tarocun (MC-9,0),
Taydepon 1:2 (UC-4,7), Meradepon 1:4 (UC-4,7), Tarocun (M1C-4,2), ['occunon
(UC-4,1) tabcup kypcaraim.

MerocuHHHM TJIWIHAPPHU3NH KUCIOTACHHUHT MOHOAMMOHMIIM Ty3W OWIIaH
CYNPaMOJICKYJIIp  KOMIUIGKCUHUHT  WHTEPPEPOHUHIAYIHUPIOBUH  (HAOJITUTH
Yyprauunau. Meradepon roccunoinra Hucbaran 10 mapra, MerocuHara Hucbatas sca
3 Mapra KywIHMpOK HWHTEPPEPOHUHIYIUPIOBYN (PAOJITMKHU HAMOEH KHIIAJIH.
Monnanapau rocCUIIONaH METOCUHTa, METOCUH IaH MeradepoHra YTUIIN BaKTH 1A
YJIAPHUHT CYBJa SPYBUAHIWTH OPTHUIIMHU XaM TabKujjam >xou3. MeradepoH
Smkr/mn  mgad  100MKr/MiI  KOHIIEHTpalusIapfia dSHI [OKOpH HHTephepoH
WHAYIHUPJIOBUH (aoyummkHu HamMo€H Kwiaau. HHTepdepoH WHIYKIUSICHHUHT



a¢ ekt mpenapaTHU KUPUTHUII ycyiura Xam Oofnuk Oymamu. bapua ypranunran
no3anapaa meragepoH MerocuHra Hucoatas (aos XxucoOaHa Iu.
JluccepranystHuHT «Meragepon CyOCTAHIIUSCMHU OJIMILI
TEXHOJIOTUSICHHH HMILIa0 4YMKUOD> 710 HOMIJIAHTaH OJTHHYM OoOunja
MeraepOHHHUHT SHTH CyOCTaHIUsICMHU XpomaTtocnekTpodoromerpus Ba FOCCX
ycylulapu  €pAaMua  YpraHull ~ UMKOHHUSTIApW  Kedatupuwiran. OnuHrax
AIIOATJIAPHUHT ONTUK 3UWIMKIApU MerocuH yuyH 253 HM Ba 'K yuyH 249 HM
TynkuH y3ymauruaa «Agilent 8453E» cniektpodoromerpuaa Ymuaanau. [lapamien
Tap3aa MerocuH Ba I 'K ctaHmapT spuTmManapuHUHT ONTUK 3UWINKIAPH YITYaHIH.
MeradhepoHHHHT MUKIOPH Kyiuaaru hopmysa EpaaMuia XUcoOaaHaIn:
o *C*V) =V 7 %100

M xa*V,,

Meradeponnuar  mukgopunu — anukigam  yuyH FOCCX  ycynunan
doitnananunan. CyOCTaHIUSHA — XpomaTorpadusIaliTUPUI  IIAPOUTIIAPUHU
TaHJall Y4yH MOJJa YYyH OJIIMHIAH OJMHTAH CIEKTpaJl Ba XpomMarorpadux
XOCCEUIapI/I XaKnugarmn Ma'bJIYMOTJIapI[aH q)OﬁIIaJIaHI/IJIIII/I.

VWD1 A, Wavelength=254 nm (D:\HPLC\GLICIR\A000006.D)
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14-pacm.MeTaHOI: CYB : My3JIH CUPKA KUCJIIOTACU CUCTEMACH - 55:44 : 1

FOCCX ycynuna meradepoHHH aXpaTUIl Ba aHUKIAINI IIAPOUTIAPUHU
UNUIad YMKUII y4YyH CTaHJAapT HaMyHAJIApPHUHT Ba YpraHWIaJurad MoJeib
apalallIMaHUHT JpUTMajapy TETUIUIM XapakartdaH (azamapjaa Tai€prianau.
Xapakaruan ¢aza cudaruga OpraHuK SPUTYBUMJIAPHUHT TYypJiu HucOaTiapaa
OJTMHTaH OMp HEeuTa CUCTEMAacCH OJMH]IW, OJMHTaH YYKKUJIAPHUHT CUMMETPHUKIUTH
Ba MaiijoHWTa Kypa meradepoH cudaTHHH Ha30paT KWIUII YIyH SHT ONTHMAl
cucremMa OYnIUO METaHOI : CYB : MY3JIM CHpKa KHCJIOTacu XxusmaT Kwiaau (14-
pacm).

JluccepTauMSIHMHT €TTHHYM 000MAa Taxpuba KUCMH EpUTHITaH OYiuO,
YHJIa WIUIATHITaH PEaKTHBIAPHUHT XaPaKTEPUCTHUKACH, KUMEBHUH Y3rapuILIapHUA
YTKA3UII YCYJIU Ba TAJAKUKOT YCYJUIapH KEJITHPHUIITAH.



XVYJIOCA

«l'occunosl  SIHTM  XOCWJIAIAPUHUHT CUHTE3U, TY3WIUIIM Ba OHOJOTHK
daommurny MaB3ycuJard JOKTOPJIMK JUCCepTaluscu Oyhnya onubd Oopuirad
TaJKUKOTIIAp HATHXKACKUIa KyHUaru XyJiocanap TaKIuM dTUJIIN:

1. Onu6 Gopuiaran TaAKUKOTIAp HATHXKACH]Ia TOCCUTION, 2-0KCUOEH3aIbIeTH I,
2-okcUHA(TaNbJIETH Ba NHUPHUAOKCAT acocuaa TypJid TaOuaTiM a30METUH
Xxocujianap, TMaMMHOTOCCUIION Ba YHUHT acocuja sHru ludd acocmapu cunres
KWJIMHAO, MCTUKOOJIa MaxXa/UTMid XOMaIl€ acoCHaa sIHTH JIOPUBOP Mpenapartiiap
UIUTa0 YMKAPUINTa XH3MaT KHJIaIH.

2. Typnu miapowTiapaa IaxTa TapKHOWIa SPKUH PaguKaUIAPHUHT XOCHII
OYJIUIIM aHUKJIAaHUO, SPKUH paJuKasiap 30°C mam FOKOPHY Xapoparaa JUIHIap/Ia
spurad O, KOMIUIEKCH TMapyajaHUIId XHCOOHra XOocwi Oynumm ucOoTiaaHuo,
KelaXXak/la KUIUIOK XV KIWTHIAA MYyXHM axXaMmusaTra 3ra OynaraH QyHTHIU
XOCCaJlapH HAaMOEH KUJIYyBUM MpenapaTiapHUHT SHIY BaKWIIAPUHU SIPATUITHU
sIHaJla TAKOMUJUTAIITUPUIITA XU3MaT KUJIA U,

3. CuHTe3 KWJIMHTaH OuMpHUKMalapHUHT OakTepus Ba 3amOypyriapra (E.coli,
St.aureus, V.dahliae, F.oxysporum, R.solani, X malvasearum, S.cerevisiae,
C.scotti, C.albicans Ba B.subtilis) xapmm GhaoUIMKIApU TU3UMIIM TaXJ W KWIHH/IH,
OJIMHTaH HAaTWXKajap KeJlakak/la aHTUOMOTHUKIUK XOCCACMHM HAMOEH KUITyBYH
SIHTY JJOPUBOD TpernapaTiap Uiuiad YMKUIIIa MyXuM axaMHsT KacO 3Tajiu.

4. TKMATHMHT MErocHH Ba TarocuH OWJIaH CynpamoJIEKYJsip KOMIUIEKCIapH-
HUHT TEPUTOHHAN CYIOKJIMKIArd Makpodariap XyKailpagapu COHUTa HuUcOaTaH
(daourn aHUKIaHUO, MeragepoH acocuia IOKOpU HHTEpP(EPOHHHIYLUPIOBUN
dbaoMKHM HaMOEH KWIyBUM TIpenapaTr sparTullljla MyXUM axamusitra osra
XucoOJaHaau.

5. T'occumnon acocuja CHUHTE3 KWUJIMHTAH alpuM XOCWJIAJApPHUHT OHOJIOTHK
daommukinapu PASS nactypu épnamuna aHukiannu, OyHIa OJIMHTAaH HaTHOKajiap
Taxpuba ycynu €paamMuaa OJUHTAH HaTWXajlap OWIaH ¥3apo MOC KeJIHIIU
KypcaTwiay, Oy 3ca KOMIBIOTEp JacTypiapu €paamMuaa Typid XucoOjaluiap
YTKa3MII KeTakakaa KIMMaT0axo peareHTIapHU UKTUCO]T KIIIUIITA OJTU0 Kelaiu.

6. Maxcyc KOMIIbIOTEp AacTypiapu €paaMuiia TYpJau XucoOjamnuiap YTKa3ulll
OpKAJIM KOMILJIEKC XOCHJI OVIMII SHEPTUACUHHUHT YCHIIl AWHAMUKACHIAH KEJIUO
yukuO, ['K (1) Mosekynanapy COHU OIITaH BaKTAa XaMJa WHPUK KJIacTepIapHUHT
XOCWJI OVIuI 3XTUMOJUIMTH KaMJIMTMHM WHOOAaTra oiud, pean cucremanapja
['Kuunr n = 2-4 acconuaTiapy MaBxys OVJIMIIWHYA OJIMHIAH TAXMUH KUJIUHAIH.

7. T'OCCUMIOTHUHT O-TOJYUJIMH Ba NM-KCUJIMAUHIap OuiaH xocun kuiarad Hudd
aCOCJIApUHUHT KJaTpaTaapHUHT KpucTtayn Ty3wnuiu, ludd acocmapunu 1,4-
JMOKCaH MoOJIeKylaiapy OwiaH BOJOpPOJ OOFJap XucoOura TabCHUPIAIIUIIN
Vpra"wiid, OJUHTaH HATWXalap TYpPJW SPUTYBUWIAPHU KYJUlalll OpKadu TypJid
KJIaTpaTiiap ojauiira épaam oepasu.

8. bupurun wmaportaba wmeradepon Ttapkubumaru wmerocuH Ba ['KMAT
MUKIOpUHM aHuKmam Ba axpatum yuyyH HOCCX ycynmu wunuiad YuKuiau.
Muxkgopuid aHUKJIAIl HaTWXKAJIapu CTATUCTUK KalTta wunuianad. OJuHran
HATHXKaNap KeTaKakaa CyNpaMOJIEKyJsAp TapKUOIM JOPUBOP MpemapaTiapHUHT
MUKJIOPHUI TApKUOWHM YPTaHUIIA XU3MAT KUJIaIH.
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BBEJIEHUE (aHHOTAIMA TOKTOPCKOM THCCEPTAIINH)

AKTYaJlbHOCTh W  BOCTPe0OBAHHOCTb TeMbl Jauccepranuu. Ha
CETOJHSITHUMN JCHb J0JS JEKAPCTBEHHBIX BEIECTB, U3BJIEKAEMBIX U3 PACTEHUN U
MOJIy4eHHE Ha X OCHOBE HOBBIX JIEKAPCTBEHHBIX MpernapaToB coctaBiseT 50-60%.
M3BnekaeMblii U3 XJIOMYATHUKA TOCCUIION OTHOCHUTCS K TaKUM JIEKAPCTBEHHBIM
npenaparam, WHIYKTOPbl HHTEP(EPOHOB KOTOPHIX NPH MPUMEHEHUU IPOTUB
BUpYyCHBIX 3a0oneBanuii (OPBU, rpurmm, repnecBupycHble MHPEKIIUH, TeMaTUTBHI,
BUY) nmoka3bIBatoT BEICOKYIO 3((HEKTUBHOCTb.

C mpuobperenueM He3aBUCUMOCTH PecryOnmuku opraHu3anus Hay4dHO-
MCCJIEIOBATENBCKUX pa0O0T MO MOJIYYEHUIO JIEKAPCTBEHHBIX CPEACTB U3 MECTHOIO
ChIpbS W TPOBEICHHBIE PACHIMPEHHBIE MEPONPUATUS MO O00ECIEUEHUIO
HAI[MOHAJIBHOTO (hapMalleBTUYECKOTO PBHIHKA KaYECTBEHHBIMHU JIEKAPCTBEHHBIMU
CpelICTBAaMH Ha BBICOKOM YpPOBHE IMPHUBEIU K ONpENEJEeHHBIM pe3yibTaTam. llpu
3TOM, OCOOCHHO Ba)XHO OTMETUTH JIEKAPCTBEHHBIE Ipenaparhl MOJIy4aeMble M3
MECTHOI'O CBIpbSl TOCCHUIIONA (METOCHH, ParoCHH, Karoleis, ro3ajJiuJoH U [p.),
UCIIOJIb3yEMbI€ IIPH JICUEHUU BUPYCHBIX 3a00JI€BaHUI.

Ha ceronHsAmHMA 1eHb BO BCEM MUPE AKTYaJIbHOM 3a/1auell SIBJIICTCS CUHTE3
HOBBIX IPOM3BOJHBIX T'OCCHUIIONA, OIpEAeJeHUEe OMOJIOrMYeCKONM aKTUBHOCTH U
CO3JaHME HA MUX OCHOBE JIEKAPCTBEHHBIX CPEACTB INPOTUB HMMYHHUTETHBIX
3a0oneBaHuil. [l TpOBENEHUS HCCIIENOBATEIbCKUX paboOT MO  CO3/IaHHUIO
JIEKapCTBEHHBIX CPEACTB I NPOPWIAKTUKA U JIEYCHHUS HHPEKIUOHHBIX
NaTOJIOTM Ha OCHOBE TOCCHUIOJA, CHUHTE3 aMUHOCOCIWHEHHH alKalou[a,
pa3paboTka HOBBIX 2(G(PEKTUBHBIX MEXaHU3MOB CHHTE3a JIEKapCTBEHHBIX
penaparoB, a TaKXKe OIpEAeICHUEe CTPOCHMs, CBOMCTB W OCOOEHHOCTEU
CUHTE3UPOBAHHBIX COEIMHEHHI C MOMOILBIO COBPEMEHHBIX (PU3UKO-XMMUYECKHX
METO/IOB, CHUKEHUE TOKCUYHOCTH M MPU 3TOM MOBBIIICHHE AKTUBHOCTH IMPOTHB
BUPYCOB U TPUOKOB C TIOMOIIBIO MOAM(PHUKAIMU TOCCHUIIONA, ONpEIeIICHNE
IIPOTUBOOIYXOJIEBOM AKTHUBHOCTH IPOU3BOAHBIX T'OCCHIIOJA aKTyaJbHEWIIas
3aj1aya.

JlaHHO€E IHCCEpTAMOHHOE HCCIIEAOBAHUE B ONIPENEIEHHON CTENEHU CITYKUT
pazpemieHu0  3agad, npexnycMmorpeHHelx  [locranoBnenuem  IlpesuneHra
Pecnyonmuku VY36ekuctan III1-416 or 14 wmrons 2006 roma «O Mepax mo
NOJIJIEP>)KKE OTEYECTBEHHBIX IMPOU3BOJUTENIECH JIEKAPCTBEHHBIX CPEACTB U U3AEIINAN
MenuuuHCKoro HazHadyeHus» u [II1-1442 ot 15 nexabps 2010 roma «O
NPUOPUTETAX Pa3BUTHUS MPOMBIIUIEHHOCTH PecryOmuku Y36ekuctan B 2011-2015
rojax», a TakXKe JPYyruXx HOPMATHUBHO-TIPABOBBIX JOKYMEHTOB, NPUHSTHIX B
JTaHHOU cepe.

CBs3p Hcc/IeI0BAHUSA € NMPUOPUTETHHIMU HANPABJEHUSIMM Pa3BUTHS
HAYKH M TeXHOJOorMu pecnyOauku. [laHHOoe wuccinegoBaHWE BBIIIOJIHEHO B
COOTBETCTBUM C IPHUOPUTETHBIMH HAIIPABICHUSMHU PA3BUTHS HAYKU M TEXHOJIOTHIA
pecnyonuku VI. Menunmnaa u dapmakoiorus, VII. Xumuyeckas TeXHONOTHS U
HAaHOTEXHOJIOTUH.



O030p MeXAYHAPOAHBIX HAYYHBIX HCCJIEJIOBAHMI 1O  TeMe
auccepranuu. “HaydHble uccienoBanusi, HaMpaBlIeHHBIC IO CHHTE3Y U U3YyYEHUIO
OMOIOTMYECKON aKTHMBHOCTH TIPOM3BOJIHBIX TOCCHIIONA OCYIIECTBISIOTCS B
BEIYIIUX HAYYHBIX IICHTPAX M BBICHINX OCYIISCTBIISIOTCS B BEAYIIMX HAyYHBIX
IIEHTPaX W BBICHIMX O0pa30BaTEIBHBIX YUPSKICHUSAX MHpPA, B TOM YHCIIE,
University of Leicester (Aurmmsi), Pennsylvania State University College of
Medicine (CIA), Stanford-Burnham Medical Research Institute (CIIA), The
University of Texas (CIIIA), Virginia Common wealth University (CIIA),
Institute of Molecular Medicine (CIIIA), University of South Florida, University of
Michigan Medical School (CIIIA), NCAUR, ARS (CIIIA), Institut fiir Physiologie
und Biotechnologieder Pflanzen (I'epmanus), Incheon National University
(Kopest), Universidade Federal de Minas Gerais (bpasmnus), Institute of Basic
Medical Sciences (Kurait), Institute of Bioorganic Chemistry (Kuraii), College of
Life Science and Technology (Kurait), West China School of Pharmacy (Kurait),
Na®OY (Vkpauna), Adam Mickiewicz University (ITomsmra), University of
Natural Sciences (Bretnam), Roskilde University ([lanus), University of Baghdad
(Upak), Uucturyt Bupyconoruu (Poccus), MHCTUTYT OMOOpraHUYECKON XUMHH
(V306ekucran) u B THCTUTYTE XUMUU PACTUTENIbHBIX BelIecTB (Y30eKucTan).

B pesynbrare TpOBEACHHBIX B MHUPE HCCIEIOBAHUN IO CHHTE3Y
MPOU3BOHBIX TOCCHUIIOJNA TIOJNYYEH PsiJ HAay4YHBIX pe3yJbTaTOB, B TOM YHCIIE:
CUHTE3UPOBAaHbI HOBBIC TIPOM3BOJHBIC TOCCHUIIONA W OICHEHA CTENCHb WX
tokcuuHocTH (School of Life Science and Technology, flmnonus); Ha ocHOBe
TOCCUIIONIa  CO3JaHbl  HOBBIE  JICKAPCTBEHHBIE IpemapaThl,  OOJafaromime
npotuBoMaisipuitHol aktmBHOCThIO (Museum National d'Histoire Naturelle,
@®paHnusi); CHHTE3UPOBAHBI  PA3JIMYHBIE  BOJOPACTBOPUMEIC  IPOU3BOIHBIC
roccuniona (Institute of Health Sciences, CIIIA); omnpenenena akTUBHOCTb
MOJIYYCHHBIX BEIECTB MPOTHUB BUPYCOB Teprieca Ha OCHOBE HOBBIX MPOU3BOIHBIX
roccuniona (Yale University School of Medicine, CIIA), omnpexaenena
POTHBOOITYX0JIEBas aKTHMBHOCTh MPOM3BOAHBIX roccumnoja (University of New
Mexico, CIIIA), onpenenensl TayToMEpHbIC MPEBpAIIEHUS U (PU3UKO-XUMUYECKUE
CBOMCTBA MTPOU3BOAHBIX TOCCHUIIOINA ITyTEM KOMITBIOTEPHOTO MojienupoBanus (lowa
State University, CILIA).

B mupe npoBoagTcst ucciaeaoBaHMs MO MOJYYEHUIO HOBBIX MPENapaToB W3
MECTHOTO TIPUPOJHOTO CHIPBS IO PSIY TPUOPUTETHBIX HAIIPABJICHUM, B TOM YHUCJIE:
CO37aHNE PKOJOTUISCKU YUCTHIX JICKAPCTBEHHBIX MPEMapaToB HOBOTO TTOKOJICHHUS,
pa3paboTka HOBBIX J(@PEKTUBHBIX MEXAHU3MOB TMOJYYCHHUS JIEKAPCTBEHHBIX
npernapaToB;  CO3/JaHHWE  BEIIECTB,  OOJAJArOIIMX  IeJCHANpPaBICHHBIMU
OCOOCHHOCTSIMU OHMOJIOTUYECKONH aKTMBHOCTH, CHHTE3 NPUPOJHBIX COCAUHCHUH,
oOnamaronMx  MOAU(YHKIMOHAIBLHBIMH  CBOHMCTBAMH W Pa3IMYHBIMHU
OMOJOTUYECKUMH aKTUBHOCTSIMU.

CreneHb U3y4eHHOCTH MPoOJieMbl. Pe3ynbrarel aHammsa JUTEPATYPHBIX
JTAHHBIX TOKA3bIBAIOT, YTO MOJU(DUKAIIMU TOCCUIIOA JIABHO YEISIOCH OOJBINOE

! Hay‘{HO-I/ICCJ'Ie)IOBaTCJ'H)CKI/Ie KOMMCHTAapuu I10 TEME I[PICCGpTaHHOHHOﬁ pa6OTLI pa3pa60TaHH MNPUBEACHHBIM
JaHHBIM B ucTouHHKax http://www.works.doklad.ru, http://www.km.ru,www.dissercat.com, http://www.dari.kz,
http://www.fundamental-research.ru u ap.
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BHUMaHue. B wactHocTH, 3apyOexHbie ydeHnble James A.Kenar, R.Adams,
R.C.Morris, Z.G.Wang, J.D.Edwards, M.Gdaniec, N.N.Sharma, S.Y.Kang,
J.W.Jaroszewski,  B.Brzezinski, G.Schroeder, R.H.Zhou, C.H.Pominski,
M.B.Abou-Donia, E.P.Clark, P.Przybylski, J.T.Cronin, M.M.Trant, G.V.Odell,
AJl.Mapkman, B.I1.P)kexuH 3aHMMalIUCh CHHTE30M M H3yYeHHEeM (PU3uKo-
XUMUYECKUX, a TakKe OHOJOTUYECKUX CBONCTB PAa3JIMYHbIX MPOU3BOJHBIX
roccunoina. Y3oekckue yuennle A.C.CanpikoB, A.W.I'mymenkona, JI.H./lanumog,
AN Ucmauno, X.M.3useB, X.A.AcmanoB, C.A.AyenbexoB, H.W.bapawm,
E.H.MyxamemxanoBa, Jl.buktumupoB, C.M.ANMKyJIOB U Jpyrue CBOUMHU
HAyYHBIMU HWCCIICIOBAHUSMH BHECTW OOJIBIION BKJIaJ B penieHue mpobiem
CUHTE3a U N3YUYEHUST OMOJIOTUYECKON aKTUBHOCTH IMPOU3BOHBIX TOCCUIIONA.

B nuteparype npuBOAATCS AaHHBIE IO CUHTE3Y Pa3IMYHBIX a30METHHOBBIX
MPOU3BOJIHBIX roccuIoa, €ero HEKOTOPBIX aHaJIOTOB u ux
uHTEePPEPOHUHTYIIUPYIOIIAs aKTUBHOCTh. OJHAKO, B 3THX HMCTOYHUKAX MaJio
MPUBOJUTCS CBEACHUHA O CUCTEMATUYECKOM CHHTE3€ METAJNIOKOMIUIEKCOB
TOCCHUIIONA U U3yYeHHE UX OMOJIOTHYECKUX CBOMCTB. YUUTHIBAs BHIIIIEU3IIOKEHHOE,
SBJIETCS 11€JIECO00Pa3HBIM CUHTE3 U M3YUYCHHE MPOU3BOJIHBIX TOCCUIIOIA, C IETbIO
Co37aHusi HOBBIX dA(PGEKTUBHBIX OHOJIOTMYECKH AKTHBHBIX  COCJUHEHUH,
MPUMEHEHUE KOTOPBIX IO3BOJUT PEIIUTh aKTyalbHYIO MpobieMy OOphrObl C
MHOEKIIMOHHBIMU 3a00JICBAHUSIMH.

CBsi3b JHCCEPTALMOHHOIO HCCJIEAOBAHHUA ¢ IUIAHAMH HAY4HO-
HCCIIeA0BATEIbCKUX PadoT BbICHIEro yueOHOro 3aBeaeHus. /[uccepraiiioHHOE
MCCIICIOBAHUE BBIMOJHEHO B paMKax IUIaHA HAYYHO-HCCIEI0BAaTEIbCKUX PadoT
byHIaMeHTaIbHBIX TNpoekToB HamuoHaneHOTO yHUBepcuTeTa Y30eKucTaHa
®-3-10 «dyHIaMEeHTATbHBIE OCHOBBI M3YYEHUS MHOTOKOMIIOHCHTHBIX THAPOTEIIEH
pPacTBOPOB HU3KOMOJIEKYJISIPHBIX MPUPOAHBIX coeauHeHuin» (2004-2007 rr.),
®-6-05 «3ydyenne wMexaHW3Ma aHTUOAKTEPUATBHOTO  JICUCTBUS  HOBBIX
MPOU3BOIHBIX TOJU(EHOIOB M TPUTEPICHOUIOB K PNy MAaTOTEHHBIX OaKTepui,
PE3UCTEHTHBIX K JeUcTBUIO aHTHOMOTHMKOB» (2013-2017 rr.), WUT/-11-04
«Co3manue W pa3pabOTKa aAHTUTEPIIETUYECKUX IMPernaparoB Ha OCHOBE
CYIIPaMOJICKYIIIPHBIX KOMILIEKCOB IIPOU3BOAHBIX roccumona» (2012-2014 rr.).

Leabio ucciaenoBaHmMsi SBISETCS MOAU(PHUKALMS CTPYKTYPHBIX aHAJIOTOB
MOJEKYJIbl TOCCHUIOJA C  HA3HAYECHHBIMM  TapaMeTpaMH,  OIpEIeICHUE
OMOJIOTMYECKON aKTUBHOCTU U (PU3UKO-XUMHUYECKUX OCOOCHHOCTEM.

3ajaum ucc/ieI0BaHUSA:

uccieoBane o0pa3oBaHUsI CBOOOJHBIX PAIUKAIOB B XJIOMYAaTHUKE TPHU
PA3IMYHBIX YCIOBUSIX M CUHTE3a aMUHOIIPOU3BOIHBIX HEKOTOPBIX aJTKAJIOUIOB;

CHUHTE3 aMHHOMPOU3BOIHBIX aJKAJIOUJIO0B M HOBBIX HMMHHOIPOU3BOIHBIX
TOCCUIIOJIAa M €ro CTPYKTYPHBIX aHajoroB (Hampumep, OKCUOEH3aIbIeTH,
HaTaIBIACTHU]T ¥ TUPHUIOKCAIIb) HA OCHOBE PsiJia a30TCOIEPKAIIUX T€TEPOIHKIIOB;

UCCJICIOBAHUE CTPOCHHUS, CBONCTB M OCOOCHHOCTEH CHHTE3UPOBAHHBIX
coenuHeHur ¢ momomiplo Y®-, UK-, T[IMP- cnekTpoCKOMUYECKUX METOJOB U
Macc-CleKTPOMETPUH;

BBISIBJICHUE  BIIUSIHUS ~ XMMHYECKOTO  CTPOCHHSI  CHHTE3UPOBAHHBIX
COCIMHEHUN Ha WX aHTUOAKTepuaJbHYyI0, MPOTHBOTPUOKOBYIO, HHTEpP(HEpPOH



WHIYIIUPYIONTYI0 aKTUBHOCTh U IUTOTOKCUYHOCTB;

CHUHTE3 CymnpaMoJieKyJsipHoro komiuiekca [1,1°,6,6’-treTrparuapokcu-5,5’-
TAA30MIpoIui-3,3’-muMeTuii-7,7 - muokco-2,2 -ounadtun|-8,8 - TuMe THH-UMHUHO-
B,B’-atriicynedar HaTpus (Mecocun) W CyNpaMoOJICKYJISIPHOTO — KOMILJIEKCa
[1,1°,6,6’-TeTparuapokcu-5,5’-quu3onponui-3,3’-gumMeTui-7,7’ - inokco-2,2 -
ounadrumn]-8,8’-nuMeTHHUMIHO-[3, 3’ -3 TUICY TbPUTHATPUS (mazocun) C
MOHOAMMOHMEBOM coyibto rauiuppusnHoBoit  kucioTel (MACIK) B pasnbix
MOJIBHBIX cooTHOIIeHUsX (1:1, 1:2 u 1:4);

CUHTE3 METAJUIOKOMIUIEKCOB a30METHHOBBIX IMPOU3BOIAHBIX T'OCCHUIIOJIA,
OTIpEJICICHUE WHIUBUYAIIbHOCTH M CTPOCHHUS CUHTE3UPOBAHHBIX COCIMHEHUH,
OIICHKA AJICKTPOHHOTO CTPOCHHSI M MOJICKYJISIPHO-THHAMHUYECKHX XapaKTEPUCTHK
CUHTE3UPOBAHHBIX COCAMHEHHUN C TMOMOINBI0 KBAHTOBO-XUMHUYECKUX PACUETHBIX
METOJIOB;

MPEIIOKCHHE MEXaHu3Ma O00pa30BaHUS a30METHHOBBIX ITPOU3BOIHBIX
aMUHO(EHOJIOB;

pa3paboTka MPOEKTOB J1a0OPATOPHOIO pErjaMeHTa MOJIydeHHUs CyOCTaHIIUU
meradepoHa, a Takxke BpeMeHHOH (hapmakorneitnoit crateu (BOC) Ha cyOcTaHIuiO
U JIGKQpCTBEHHYIO (OpMy HOBOTO OTEUECTBEHHOTO aAHTUTEPIETUYECKOIrO
npenapara «Meradpepon».

O0bekTamMu mHCCAEI0BAHUA SIBJISIOTCS aMHHOCOCAMHEHHUS Pa3IMYHOMN
OpPUPOBI, CHUHTOHBI HA OCHOBE psijfia QIKaJIOUJOB U TETEPOLUUKINYECKUX
COCIMHEHUM, TOCCHIION, CYIPaMOJIEKYJISPHbIE KOMIUIEKCHI  IPOW3BOJHBIX
roccumnona ¢ MACI'K, conu nepexoaHbIX METAILIOB, OPraHUYECKUE PEareHThI.

IIpeaMer wuHCCIeNOBAHMNA XWMHUYECKHE TIPEBpAIICHUS, TayTOMEpHS,
KOMITBIOTEPHOE MOJICIIMPOBAHUE, CYITPAMOJICKY I PHBIC KOMITICKCHI.

Metoasl wucciaenoBanmsi. B mporecce mccreqoBaHWS — PUMEHEHBI
COBPEMCHHBIC TCOPETHUYCCKHUE W IKCIEPUMEHTAIBbHBIC METOJbI, Takue kKak MK-,
YO-, OIIP-, [IMP-cniektpockonusi, nuddepeHrnaibHblii TEPMUUYECKUN aHaIU3,
PEHTICHOCTPYKTYPHBIM aHAIW3, XpoMarorpauueckue METONbI HCCICIOBAHUSA,
pacu€THbIC METO]IbI KOMITbIOTEPHOMU XUMUH, OMoJIOTUYECKHE u
MUKPOOHOJIOTUYECKUE METObI UCCIEAOBAHMS U T.]I.

HayuyHasi HOBU3HA UCCJIeI0BAHMS 3aKIIOYAETCS B CIICTYIOIIEM:

BIIEPBBIE OIPEACIICHO 00pa30BaHue CBOOOTHBIX PAIUKAIOB B XJIOMYATHHKE,
cuHTe3upoBaHo Oosiee 100 HOBBIX a30METHHOBBIX MPOU3BOJHBIX TOCCHUIONA, 2-
OKCHOEH3abeTn 1a, 2-OKCUHA(PTAIBICTHIA U TUPUIOKCATIS, a TAKKE COSTUHEHUH,
CoJlep KallluX TUAPA3UHONONO00HYI0 (papMakopopHyo Tpymmy (MPOU3BOIHEIC
adenprHa, calbcouHa, kKapOa3oa u qudeHuIaMruHa);

MOoKa3aHa MPOTHBOBHPYCHAS aKTHBHOCTH HOBBIX IMPOM3BOAHBIX T'OCCHITOJA
NPOTUB BHpYyCa BE3UKYJISIPHOTO CTOMATUTAa M BBICOKAs MPOTHBOBHPYCHAsS
aKTUBHOCTH JUII TPUNTO(AHOBBIX COCAWHEHUH, a TaKXKe CHHTE3UPOBAHBI
BCIIIECTBA, TPOSBIISIONINEC BBICOKYIO OHOJIOTHYECKYH0 aKTUBHOCTh TIPOTHUB
Oaxtepuii - E.coli, St.aureus, X.malvasearum, B.subtilis;

MOJIYY€HBI CYMPAMOJICKYJISIPHbIE W METAUIOKOMIUIEKCHI (Ha OCHOBE COJIEH,
comepxaimx nous! Metamio Cu”*, Ni*“u mp.) ocosanwuit [lludda roccumona;

JIBYMSl CIOCOOAMHM CHUHTE3MPOBAH JTUAMHUHOTOCCHUIION, HA €ro OCHOBE



nosryaeHsl ocHoBanus [lludda ¢ anpaernagamu paznudaHON TPUPOBI, C TIOMOIIBIO
KBAaHTBO-XMMHUUYECKUX  PACUYETOB  OMNPENECIEHbl  MOJICKYJAPHO-IUHAMUYECKUE
MOKA3aTEeIN U AIEKTPOHHOE CTPOCHHUE;

JI0OKa3aHa OoJjiee BbICOKAass HMHTEPPEPOHUHAYLUPYIOIIAs aKTUBHOCTH
CYyNpaMOJIEKYJISIPHBIX ~ KOMIUIEKCOB ~MerocuHa W TtarocuHa ¢ MACIK
OTHOCHUTEJIBHO T'OCCHUIIOJIA, METOCHHA U TarOCHHA;

pazpaborana wmetonuka BOXKX nns unentuduxanuu, omnpeneiacHus u
paszzeneHusi KoauuecTBeHHoro cojaeprkanus merocuna 1 MACI'K B meradeposne,
OTPEJIEICH COCTaB CYMPAMOJIEKYISIPHOTO KOMIUIEKCAa MeradepoHa, a TakKke
CTEIMEHb KPUCTAJUIMYHOCTH BEIIECTB.

IIpakTHyeckue pe3yabTaThl HCCAECAOBAHMS 3aKIIOUAIOTCS B CIICIYIOIIEM:

BBISIBJICHA aHTHOAKTepUalibHasi akTUBHOCTH [1,1°,6,6’-TeTparuapokcu-5,5’-
nuu3onponui-3,3’-muMeTni-7,7’ - nuokco-2,2’ -ounad i |-8,8’ - TuMe THHUMIHO-
B,B’-aTUNICEpHOKHUCIOro HaTpus (MErOCHH) U 2-OKCUHADTATUACHUMUHOIYTUHUHA,
PEKOMEHJIOBAHO MPOBEJCHUE NalbHEUIIUX (PApMaKOJIOTUUECKUX HCCIEeI0BaHUN
JUISL CO3/ITaHUsI IPOTUBOBUPYCHOTO IIpemnapara;

MOJYYEHHBIA CYNPaMOJEKYJISPHbI KOMIUIEKC MOHOAaMMOHHEBON COJIH
riunuppusnHoBoit  kucinotel (MACIK) ¢ mMerocuHoM pexkoMEHJOBaH st
yrayOJaeHHbIX (HapMaKOJOTUYECKUX HCCIIEIOBAHUNA C IIEJIbI0 CO3/IaHUs HOBOTO
mpenapara MPOTHB Tepreca BUPYCA, JUIsI JAHHOTO KOMIUIEKCAa pa3pabdOTaHbI
npoekTsl BOC Ha cyOcTaHLIUIO U JIEKAPCTBEHHYIO (POPMY;

cynpamosiekyssipabii kommiekc MACI'K ¢ TarociHOM peKOMEHI0BaH i
YIIIyOJICHHBIX (PapMaKOJOTUUECKUX HCCIEAOBAaHUN C IEIbI0 CO3JaHUsT HOBOTO
MIPOTHUBOTEPIIECHOTO Mpenapara..

JIOCTOBEPHOCTh TMOJIyYE€HHBIX Pe3yJdbTATOB OOOCHOBBIBAETCS TEM, UTO
AKCIEPUMEHTANIbHBIE PE3YJbTaThl, IOJYYEHHbIC OJIHHUM METOJIOM JOKa3aHbI
JIPYTMMU COBPEMEHHBIMH METOJaMH HCcienoBanusi, TakumMu kak K-, YO-, [IMP-
CIIEKTPOCKOMHUS, PEHTIEHOCTPYKTYPHBI aHanus, g depeHuanbHbIN
TEPMUYECKUN aHau3, XpoMarorpauueckiue METOJbl UCCIEeNOBaHUS, PACUETHBIC
METO/Ibl KOMIIBIOTEPHON XUMUHU, OMOJIOTHYECKUE U MUKPOOUOJIIOTHUECKUE METOIbI
ucciaenoBanuss U T.J. BwiBogbl B paboTe caenaHbl HA OCHOBE TMOJYYEHHBIX
HKCIIEPUMEHTAJILHBIX PE3yJIbTaTOB, OOpPa0OTAHHBIX METOJaMU MaTEeMaTUYECKON
cratuctuku. HWccnenoBana cyoOcranmust wmeradepona wmetomom BIXKX wu
MPOBEJICHA €€ BAJIUIALUS.

Hayynass u mnpakTuyeckasi 3HAa4YUMOCTh pe3yjbTaToB. HayuHas
3HAYUMOCTh PE3YyJIbTATOB JOKazaHa MerojgoM OJIIP, mpu »TOM wHCCaenoBaHO
oOpazoBaHHe CBOOOHO-PAAUKAIBHBIX CTPYKTYP MPHU OKUCICHUM TUAPOKCHIIBHBIX
IPYI TOCCHUIIOJIA, TPUBOIAIIMX K CTaOWIbHOMY Oupagukany B BHUIE
JIMOKCOAHTUIPOTOCCUTIONA,  00JIaarolero MPOOKCHIAHTHBIMU  CBOMCTBaMU,
MOKa3aHO, YTO CTA0WJIBHBIM JUIsI JUOKCOAHTHUIIPUAArOCCUIIONA SIBISIETCS €ro
OoupanukanbHas (opma. OmnpeneneHa 3aKOHOMEPHOCTh MEXKIY CTPYKTYypoOH W
OMOJOTUYECKON aKTMBHOCTHIO WMHHO- W METaJUIONMPOU3BOJHBIX TOCCHUIIONA, B
yOPaBJISIEMOM  PacTBOPUMOCTH  HamOoJiee aAKTHBHBIX COEAMHEHWH B WX
CYNPaMOJIEKYJISIPHBIX KOMIUIEKCOB, YCTOMYUBBIX K THAPOIUTAUYECKOMY JEHCTBUIO



BOJbI, B KBAaHTOBO-XMUMHYECKHX pacyeTax CTPYKTYpPhl CYNPaMOJIEKYJISIPHBIX
KOMILJIEKCOB U OMpeIeIeHUE UX OMOJIOTMYECKOW aKTUBHOCTH.

[IpakTyeckass 3HAYUMOCTH  pabOTBHl  3aKJIIOYACTCS B MOJIYYCHUU
3¢ HEeKTUBHBIX MIPOU3BOAHBIX roccuriosna, IPOSBIISIONINE BBICOKYIO
OMOJIOTUYECKYI0O  aKTUBHOCTh  NpOTUB  Oaktepuit -  E.coli,  Staureus,
X.malvasearum, B.subtilis w.np.; Tpu HU3y4eHUHU OHOJIOTMYECKONW aAKTUBHOCTU
MeradpepoHa u Tay(epoHa PpPEKOMEHIOBATh OTU MpemnapaTbl K TIIyOOKUM
dbapmMaKoIOTHIeCKUM UCCJIEI0BAHMSIM; U3YYCHUU aKTUBHOCTHU
CYNPaMOJIEKYJIAPHBIX KOMIUIEKCOB MOHOAMMOHHEBOW COJM TIUMLUUPPHU3IUHOBOM
kucinotel (MACI'K) ¢ MerocuHoM H TaroCMHOM Ha KOJIMYECTBO KJIETOK
MapeHXUMATO3HBIX OPraHoOB HW MakpodaroB B TIEPUTOHUATBHON IKUIKOCTH;
pa3paboTka mMetonuku BOXKX mis mnentudukanuu, pa3faeneHuss U OnpeaesieHus
KOJM4eCTBEHHOTO cojaepkanmst merocuHa 1 MACI'K, uto B Meradepone maer
BO3MOXXHOCTh IIOJIyYEHHSI HA OCHOBE TOCCHUIIOJNA 3KOJOTMYECKH YHCTBIX
MIPENapaToB U3 MECTHOTO CHIPHSI.

BHenpenue pe3dyiabraroB uMcciaenoBanus. Ha ocHoBe mnpemioXeHu Mo
MOJIYYEHHUIO HOBOT'O IMOKOJICHHUSI JIEKAPCTBEHHBIX MPENAPATOB U3 MECTHOTO ChIPHS:

CUHTE3UPOBAHHBIN aHTUTEPNETHUYECKUI TMpenapaT ObUI HCHOJB30BaH B
HayyHoM npoekte «Thermophilic and halophilic extremophiles in Eurasian
Environments» (cripaBka Universidad De Malaga (Mcnanus) ot 23 oktsa0ps 2016
r.). B pe3ynprare Hay4yHO-UCCIENOBAaTEIbCKUX pabOT MO  BBIIEICHUIO
AHTUTEPIETUYECKUX JICKAPCTBEHHBIX MPENapaToB OMPEACIICHbl KAaYeCTBEHHBIA U
KOJIMYECTBEHHBIN COCTaB U MPOTUBOAKTUBHOCTh HEKOTOPBIX BUPYCOB;

METOAbl CHUHTE3a CYNpPaMOJIEKYJSIPHBIX KOMIUIEKCOB BHEJIPEHBbl Ha
nearenbHocTh AO «@Depranaazor» (crpaBka AO «®epranaazor» Nel0/5078 ot 24
okTsi0pst 2016 T1). Pe3ynbrarbl Hay4yHOro HCCIAEAOBAHUS AAd BO3MOKHOCTh
CO3/1aTh HOBOE MOKOJICHHE JICKAPCTBEHHBIX BEILIECTB,;

pe3ynbTaThl HCCIIEIOBAHUS 1o MOJTYYEHHUIO COEIMHEHUN
CYyNpPaMOJIEKYJISIPHOTO ~ KOMIUIEKCA MErocMHa € MOHOAaMOHHUEBOW  COJIbIO
TJIAIUPPU3NHOBON KUCIOTHl OBLTM HWCIOJIb30BaHbI B HaydyHOM mpoekTe D-6-05
«M3ydyeHne MexaHuW3Ma BIMSHUS Ha AaKTUBHOCTh PE3UCTEHTHBIX MaTOTCHHBIX
OakTepuii aHTUOMOTHKOB TMPOM3BOJIHBIX OT TOJU(DEHOTAa U TPUTEPIICHOUIOBY
(HYV3, 2012-2016 rr), nmmg CcO3AaHMsl  HOBOTO  MPOTHUBOTEPIECHOTO
aexapcTBeHHoro nmpemnapata (cmpaBka NedTK-03-13/685 ot 12 okTsa6ps 2016 roxa
KoMurera mo KoOpAMHALMM pa3BUTUS HAyKH M TexHojorui). IlpumeHnenue
HAYYHBIX PE3YJIBTATOB MOCIYKHJIO OCHOBOM I CUHTE€3a HOBOI'O JIEKAPCTBEHHOTO
npenapara «Meragepony;

HAy4YHbIE PE3yNbTAThl IO TMOJYYEHUIO CYNPaAMOJIEKYJIIPHOTO KOMILIEKca
TarocuHa OBUIM HCMHOJIb30BaHbl B HaydyHOM TmpoekTe A-11-10 «Coznmanue wu
pa3paboTKa JEKapCTBEHHBIX MPEMapaToB MPOTHB MUTOXOHIPHAIHHBIX OOJIE3HEI
(HYVY3, 2014-2016 rr.), nnsg mnOoJiydeHUs JIEKapCTBEHHOrO Mpenapara ¢
anTuOakTepuanbHbiMu cBoicTBaMu (cmpaBka NedTK-03-13/685 ot 12 okTadps
2016 roma Komwurera 1O KOOpPAMHAIMKA Pa3BUTHS HAYKHM M TEXHOJIOTHH).
[IpuMeHeHuEe HAy4YHBIX PE3YIbTATOB MOCITYKUIJIO OCHOBOHM /I CO3/JaHUSI HOBOTO
MTOKOJICHHMSI JIEKAPCTBEHHBIX CPEJICTB, UMEIOIINX aHTHOAKTEPHUAITBHOE CBOMCTBRO.



Anpobanusi pe3yJbTaToB HCCJIeI0BaHus. Pe3ynbTaTel paboThl J0JI0KEHBI
Ha 1-MexayHapogHom HaydHoM koHrpecce (MockBa, 1994), na 1-MexayHapoaHoM
cummosuyme «XuMus pacTuTelnbHbiX BemecTBy (Tamkentr, 1994), nHa HayuHOI
KOH(GEPEeHLIMN C MEXAYHApOAHBIM Yy4yacTHeM <«AKTyajbHble NpPOOJIEMbl XHUMUU
npupoaHsix coenunennit» (Tamkent, 2010), ma VI Beepoccuiickoit koHGEpeHITHH C
MEXIYHApOIHbIM ydacTueM, «Xumus u meaununa» (Yda, 2010), Ha koHpepeHInH
«AKTyallbHBIE TIPOOJIEMBbI pa3BUTHs OMooprannyeckor xumum» (Tamxkent, 2010), Ha
KOH(pEpeHLINN «AKTyaJIbHbIE TPOOJIEMbI PA3BUTHSI XUMHUUECKON HAYKH, TEXHOJIOTHH U
obpazoBanus B PecnyOnuke Kapaxanmaxcran» (Hykyc, 2011), Ha koH(pepeHIMH
MOJIOJIBIX YUEHBIX, nmocBameHHoi mamsatu akaa. C.}O.}Onycosa (Tamxkent, 2011), Ha
mexayHapoanom XXII Congress and General Assembly of the International Union of
Crystallography (Madrid, 2011), Ha MeXIyHapOJHOH HAYYHO-NPAKTHUECKON
koH(pepenun «Pa3BuTHe B 00pa30BaHMM WHHOBAIMOHHBIX U HWH(OPMAIIMOHHBIX
TEXHOJIOTUA - OCHOBAa KauecTBa TMOATOTOBKUA CIELUAJIUCTOBY», IOCBSLICHHAS
HezaBucumoctu pecrnyonukn  Kaszaxcran (Yumxent, 2012), Ha Bcecoros3Hoi
koH(pepenmu, «Ycmnexu xumudeckon Qusukm» (Yepnoromoka, 2013), Ha
mMexyHapoanoi kongpepenmu Modern chelenges of higher education and science in
the field of chemistry and chemical engineering (Astana, 2013), nHa IX
Mexnaynaponnom cummnosuyme «DeHonbHble coenuHeHus» (Mocksa, 2015), na I-
Bcepoccuiickoil koH(pepeHIIun ¢ MeXIyHAPOIHbIM YYacTHeM «XHUMUYECKUI aHalu3
u meaunuHay (Mocksa, 2015) u ap.

Ony0/1MKOBAHHOCTH Pe3yJbTATOB HccjeaoBanus. [Io Teme nucceprannu
onmyonuKoBaHO 24 HaydHbIX paboT, W3 HUX 12 B pecnyONMKaHCKUX U 2 B
3apyOeXKHBIX JKypHaIaxX, peKOMEHIOBaHHBIX BhIcIel aTTecTallnOHHON KOMUCCUEH
PecnyOnuku Y30ekuctaH [l MyOJMKalMUd OCHOBHBIX HAay4YHBIX pe3yJbTaTOB
JOKTOPCKUX TUCCEPTALIM.

Crpykrypa u 00bem auccepranuu. CTpyKTypa AUCCEPTALMU COCTOUT M3
BBEJCHUS, CEMH IJIaB, 3aKJIIOUYECHUs, CIIHUCKA HCIOJIb30BAHHOW JIMTEPATYpHI,
npwioxeHuit. Oobem qucceptaruu cocrasiset 200 cTpaHwuil.

OCHOBHOE COJEPXAHUE JUCCEPTALIUUA

Bo BBeneHuM OOOCHOBBIBA€TCSI AaKTyaJbHOCTb U BOCTPEOOBAaHHOCTH
IIPOBEJICHHOI'O MCCIIEOBAaHUs, LI€Jb U 3aJa4d UCCIEIOBAHUS, XapaKTEPU3YIOTCS
OOBEKT U TMpPEAMET, IOKa3aHO COOTBETCTBHE MCCIEAOBAHUS MPUOPUTETHBIM
HaIlpaBJICHUSAM Pa3BUTHUS HAYKU M TEXHOJOTUW PECIyOIMKH, U3J1araloTcsl HayqHas
HOBU3HA U MPAKTUYECKUE PE3YyJIbTaThl MCCIEAOBAHMS, PACKPBIBAIOTCA Hay4dHas U
MPaKTUYECKasi 3HAYMMOCTH TMOJYUYEHHBIX DPE3yJIbTaTOB, BHEIAPEHHE B MPAKTUKY
pe3yAbTaTOB UCCIIEIOBAHUS, CBEJICHHUS 110 OMMYOJIMKOBAHHBIM pab0OTaM U CTPYKTYpe
JUCCEPTALIUH.

B nepBoil rnaBe nucceprauun «CHHTE3 W OMOJIOrHYecKAss aKTMBHOCTH
rOCCHII0JIA M MX NMPOM3BOAHMX» MPOAHAIU3UPOBAHBI TEOPETUUECKUE ACIIEKTHI U
CUCTEMATU3UPOBAHBI HCCIICIOBAHUS TMOKPUTUYECKOMY aHAIM3Yy JUTEPATYPHBIX
JAHHBIX M0 OMOCHHTE3Y TOCCUIIONA, UCCIECAOBAHNIO OMOIOTMYECKON aKTUBHOCTH U
(U3UKO-XUMHYECKHUX OCOOEHHOCTEN MOTyUYeHUsI TPOU3BOJHBIX TOCCUTIONA.



AHanu3 Tmokaszaja, YTO MHOTME NPOU3BOAHBIE TOCCHUIIONA MPOSBISIOT
OMOJIOrMYECKHUEe aKTUBHOCTH NPOTUB BUPYCOB, OAKTEPUI U IPYTUX

MUKpOOpraHu3MoB. llpu mnongydyeHuM CynpaMmoieKyIspHbIX KOMILJIEKCOB
CHIJKAETCsl /1032 aKTUBHOIO BELIECTBA INPU 3TOM OMOJIOrMYECKas aKTHUBHOCTh
NOBBILIAETCS B HECKOJIBKO pas.

Moaudukauueidr  npupogHOrO nojugeHona - roccunoja ¢
AMUHOCOEIMHEHUSIMU PA3JIMYHON MPUPOJIbI MOITYUYEHBl BEIIECTBA, MPOSBISIOLINE
Oonee BBICOKME OHMOJOTMYECKHE AKTUBHOCTH MPOTUB MHUKPOOPTaHU3MOB
BBI3BIBAIOIINE Pa3INYHbIe OOJIC3HU.

[TpuBeneHsl pe3yabTaThl 3apyOEKHBIX U OTEUECTBEHHBIX MCCIIEI0BATENEH 1O
MOIU(UKAIIMM U HUCCIEIOBAaHUIO OMOJOTMYECKUX AaKTUBHOCTEW MPOU3BOJHBIX
TOCCHIOJIA.

Bo BTOpoii riaBe aucceprannn «CUHTE3 HOBBIX MPOU3BOAHBIX IOCCUIIOJIA
U OCOOCHHOCTH WX CTPOCHMS» IIPUBEIACHBI PE3YyJbTaThl HCCIEAOBAHUM 11O
(U3UKO-XMMUYECKUM  OCOOCHHOCTSIM  XHMHUYECKOM  MoAM(UKAIMM  Kak
CTPYKTYPHBIX ()parMEHTOB (TaKUX KaK, OKCHOEH3aIbAeTU ] U HaQTaNbIAeTu ) TaK U
CaMOT0 TOCCHUII0JIa AMUHOCOEANHEHUSAMU PAZTUYHON IPUPOIBI.

[losiBneHuEe CyNepoKCHJ aHHMOHA KHCIOpOAA B PACTEHUU B pE3yibTaTe
IIEPEHOCA DJIEKTPOHA SBJSETCS CUTHAJIOM K 3allyCKy CHEUUaIu3UpPOBAHHOIO
¢depmenta CO/] (cynepokcugaucmyTassl). B pe3ynpraTe Ha rpanunax pasaena ¢as
BOJHAs CpENa-BHEKIECTOYHbIE JIMIUABI CO3HAETCS JIOKAJBbHO TOBBILIEHHAS
KOHLIEHTpaIMs Kak roccumnoia, Tak u O, B HEAKTUBHOM TPHUILUIETHOM COCTOSIHMH. B
cnektpax OCP wuccnenyembix 00pa3ioB mpu Temmeparypax Beime 35°C
PETHCTPUPYIOTCS CUTHAJIBI ¢ 0oJiee y3KUMH JIMHHUSIMH, YEM IPHU TEMIepaTypax
amke 35°C. Habmonaemoe yIIMpeHHE THHHI MOXHO OOBSCHHTH BIIHSHHEM
HECMApEHHBIX 3JIEKTPOHOB MOJIEKYJSIPHOTO KHUCJIOPOJa B OCHOBHOM TPHUIUIETHOM
COCTOSIHUHU.

A b

Puc.1. CUrHAJTBI siIep HEHACHIICHHBIX ATOMOB Yriieposa —-C OJICMHOBOTO
¢dparmenTa TpuaITIALIEPUI0B B 006mact 120 M.J. B cpelie YeThIPEXXJIOPUCTOTO
yraepoza (a) ¥ B UUCThIX TpHaLMiATInuepuHax (0).

HpI/IBeI[CHHBIe OKCIICPUMCHTAJIBHBIC (1)aKTBI MMO3BOJAIOT YTBCPKAATH, YTO
4CpCaO0BaHNC KPATKOBPCMCHHBIX CTPECCCOB M HOPMAJIbHBIX YCJ'IOBI/II;'I A1 CUCTEMbI
XO3iAHUH-IIapa3uT CHOCO6CTByeT HACBbIIICHHUIO  MOJICKYJIIPHBIM  KHCJIOPOJOM
BHCKJICTOYHBIX JIMITUJIHBIX O6pa3OBaHHfI.

PGI[OKC-HI/IKJ'I roCcCuIilojla KaKk OCHOBHOI'O aHTHOKCHAAHTa B XJIOITYaTHHKEC



o0OecnieunBaeT €ro (EepMEHTATUBHOE OKUCICHHE W BOCCTaHOBJIeHHE. DepMeHT
(momudeHon  OKcuaaza) B PENOKC-IIUKIE  YCKOpPSIET TOJbKO OOpaTUMBbIe
xumMudeckue peakiuuu. KoHeuHbld TpOayKT HePEepMEHTATUBHOTO OKHUCICHUS
JUAHTUAPOTOCCUIIONA  TIPEACTABISIET  cOO0OM  CTaOWIbHBIA  Oupaauka
JTIMOKCOMAHTUIPOTOCCUIION, B KOTOPOM HECHapeHHbIE 3JIEKTPOHBI OMpaguKana
3alMIIEHBl CTEPUUYECKUMH MPEMIATCTBUSIMU OT KOHTAaKTOB C JIIOOBIM PEareHToM,
TeM Oosiee ¢ GepMEHTOM.

Hanmuuue c-cBsizeit B ¢pparmMente Oupaankana ¢ HECIAPEHHBIM 3JIEKTPOHOM
HAa aToMe€ KHCIIOpOoJa TMPENATCTBYET JACJIOKATU3alMK STOr0 3JEKTpOHA 10
apOMaTUYECKOM CHUCTEME U3 COMNPSDKEHHBIX JIBOMHBIX CBsizei. TeM He MeHee
NOJISIpU3als ATOW apOMATHYECKOM CHUCTEMBbl TMOJ] JACHUCTBHEM HECIAPEHHOTO
AJIEKTpPOHa 00€CIeUnBaeT CABUT KpaillHEeW MOJO0CHl MOMJIOUICHUS 10 TOJIOXKEHUS
npu S01HM cO 3HAYUTENHHONM MHTEHCUBHOCTBIO. DTOT PE3yJIbTaT OTHOCHUTCS K
TPUIUIETHOMY COCTOSIHUIO (DEHOKCUJILHOTO OupaauKaia JHaHTHUAPOTrOCCHUIIONA.
JUIs  CHUHIJIETHOTO  COCTOSIHMSL ~JaHHOM CHCTEMBbI  CIEAyeT IMPEeoaoseTh
NOTEHIMAIbHBIA Oapbep B BHJE YKa3aHHBIX G-CBs3eld. O4UeBUAHO, U3MEHEHHE
Cpellbl BIMSIET Ha BBICOTY YKa3aHHOTO MOTEHIMAJIbHOTO Oaphepa. JloOamienwue
XJIopoopMa K alETOHOBOMY OJKCTPAKTY COIPOBOXKAAETCS IOKPACHEHHUEM U
MOSIBJICHUEM B HEM TIOJIOCHI MOTJIOMICHUS NPy S6SHM, XapaKTepHBIM JJIsl YIIIEPO.T
HEHTPUPOBAHHONW (QOpMBI OMpaaMKalia JAUAHTUIPOTOCCUIIONA, a HMEHHO s
JUOKCOUAHTUPOTOCCUIIONA.

Takum 00pa3oM, JTUOKCOAMAHTUIPOTOCCUNION B  OKCUIE€HUPOBAHHBIX
Junuaax — sABIAeTcs  KomruiekcooOpazoBateneM st Q.. CyTouHBIM X071
TEMITepaTyphl B MIEPUO BETCTAUN XJIOMYATHUKA TIPUXOAUTCS HAa UHTEPBAI OT 15
o 35°C. B HmKHEM KOHIE HHTepBata OyIyT HAKAIUIMBATHCS KOMILICKCHI
oupanukana ¢ O2, a B BEpXHEM - OJMH W3 CHIIBHEUIINX (DYHTUIUI0B CHHTJICTHBIHN
kuciaopoq “O,. CKOPOCTh MPOXOKICHHS STOTO HHTEpBAna OYET OIPEHCisTh
KOHIIEHTpaIuio obpaszyemoro ¢yHrumuaa. [loaToMmy MOXHO YTBEpXKIaTh, YTO
IIPOOKCHIAHTHOE neicTBue roccumosna OTIOCPEI0BAHO aKTUBAIUEH
MOJIEKYJISIPHOTO KHCJIOpOJa NpU TEPMUYECKOM pacmajge ero KOMIUIEKCOB C
JTMOKCOUAHTUPOTOCCUTIONIOM.

B nanpHemeM a1 moJydeHUsT HOBBIX UMHHOTIPOU3BOIHBIX TOCCHUIIONA, MBI
B KaQ4eCTBE CHHTOHOB BBHIOpAH PAJ aJKATOUA0B (KOTOPBIC SIBISAIOTCS JTOCTYITHBIMU
B HAIlIeM PETHUOHE) a TakxKe rerepolkibl kapoazon u N,N-nudennnamun. Tak kak,
OTH BEIIECTBA HE COACPXKAIM AaKTHUBHYIO aMUHOTPYIY, TO C TIOMOIIbIO
COOTBETCTBYIOIIUX pEaKUUi mojydanu cHayana N-HUTPO30COEAMHEHUS 3THUX
BEIIECTB, a MOTOM BOCCTAaHABIMBAIN MX 10 cOOTBeTCTBYOImMX N-amuHOB. Tax
N-amunoana6a3us, N-amunosdeapun, N-amunHocaabcommH, N-aMUHOIMTH3HUH, N-
amuHOKapOazon 1 N,N-mudenn-N-avur ObU TIOJTy9EeHBI Y€pe3 COOTBETCTBYIOIIHE
HUTPO30IPOU3BOAHbIE!

xouil. HCI; H,O
R-H + NaNO,

CH3COOH; H,0
[Ipu BoccTaHoBieHHH N-HUTPO30COECIMHEHUN OBUTM TOJy4eHbl N-aMUHBI
JTUX BELIECTB:

> R-NO + NaOH + H,O (2.1-2.7)



NG ZCHCOOH
) LiAIH,; a6e.odup R-NH, (2.8-2.14)

Zn; HCI(KOHH)

Y4uTHIBasi, BO MEPBBIX, BBICOKYIO MPOTHBOBUPYCHYIO aKTHBHOCTH CamMoOro
TOCCHITOJIA, BO BTOPBIX, OTCYTCTBHE IPENapaToB, 00JIaIal0NIMX IIMPOKUM CIIEKTPOM
AHTUOMOTHYCCKON aKTHMBHOCTH, HaMH OBUI OCYIIECTBIICH CHHTE3 IPOU3BOIHBIX
TOCCHUIIONA, COJEPXKAIINX - TETEPOIUKINICCKUE, ATUPATUICCKUE U apOMATHICCKUE
3aMECTHTEIH.

[Tomyuenue HOBBIX A30METHHOBBIX TIPOU3BOIHBIX TOCCHIIOJIa
OCYIIECTBIISIIOCH IO CIICAYIONIEH CXeMe:

CHO OH R-HN-CH  OH

HO 0
e =T T o
HO HO
2

2

rae paaukanoM-R ciyxunm — amudarnyeckue (2.15-2.21), apomarndeckue (2.22-
2.36), rereporukiuyeckue (2.37-2.52) u ankanougabie (2.53-2.57) coeTUHEHMUSI.

C wuenpl0 H3y4yeHUS 3aBUCHUMOCTH OHMOJOTMYECKOW AaKTHUBHOCTU OT
CTPYKTYpPHBIX  (DparMEHTOB TI'OCCHUIIONIAa, HaMH ObUI CHHTE3UpPOBAH psij
IPOU3BOJHBIX 2-OKCHOEH3aIbAETHAA (CATUIMIIOBOTO albJIeruia), 2-okcuHadraib-
JeTuJa U MUPUI0KCaIs.

Bce cuHTe3npoBaHHbBIE MPOU3BOAHBIE TOCCUIIONA SIBJISIOTCS OKpPALIEHHBIMU
BEIIECTBAMH OT JKEATOr0 JO0 TEMHO OOpIOBOTO LBETa, C BBICOKUMU
TEMIIepaTypaMH IUIABJICHMS, B OOJBIIMHCTBE CIy4aeB Majo pPacTBOPUMBI B
OpraHUYECKUX PACTBOPUTEIISX.

C uenpl0 MOATBEPKACHUS CTPOEHUS U HU3ydyeHUE OEH30MTHO-XUHOUIHOU
TayTOMEPUU a30METHMHOB TOoccHMojia, ObUid CHATHI ux Y-, UK-cnektpsl, macc-
cneKTpbl U criekTpsl [IMP B pa3inuHbIX pacTBOPUTENSIX.

Hns pemenust Bonpoca o (opMe CYLIECTBOBAHHUS MMUHOMPOU3BOIHBIX
rOCCUIIONIa, CHadana Obl1 mpoBeleH aHanu3 Y®D-CHEeKTPOB MOJYyYEHHBIX
COCJMHEHUN B pa3MyHBIX pacTtBopuTensx. Haumbornee xapakTepHbIM s
M3YUYEHHBIX BEUIECTB, SABJsSETCS noriouieHue B oonactsax 365-391 u 440-480 um.
[lornonieHne W MHTEHCUBHOCTh MAaKCHUMyMa, HE 3aBUCAT OT MOJSPHOCTH
pacTBOPUTETIS.

B 91eKTpOHHBIX CHEKTpax MMHHONPOU3BOJHBIX

) N roccurojla CMEUIEHHE OCHOBHOTO MAaKCMMyMa IOJIOCHI

" Sen H NOIJIOUIEHHS, OTBETCTBEHHOIO 3a MEPEXO0] ¢ MEPEHOCOM

O | 3apsga B ApPYryoo  o0jacTb, MOXHO  OOBSICHHUTH

o ’O ~ obpazoBanuem BBC 3a cuer a) -HO..HO- u 06) -

\ C=0...HN-, npuuem BBC (a) u (6) mposBISiOTCS B BHUJE
, UATH- M WECTUYIICHHBIX LIMKIIOB [3]. Hanpumep:

’ OTO MOpeanojiokeHWe B  HEKOTOPOW  CTENEHH

NOATBEPKAAETCS CMEIIEHWEM TI0JIOChl MepeHoca 3apsaa (Ipu Nepexone OT

Henossipaoro CCl, pacrBoputens k nossippomy C,HsOH u JIMCO), BbI3BaHHBIM




oOpa3oBaHUEM MEXMOJIEKYISIpHbIX BOMOpoAHbIX cBszeid (MBC) 3a cuer OH-
IpYIIIBI.

Eciu  comocraButh MK-crekTpsl roccumnojia M HEKOTOPBIX  €T0
UMUHOCOEIMHEHUM, TO MOXHO YBHJETh OOIIME U XapaKTEPUCTUUECKUE IOJIOCHI
mornomenus B oomacty - 2140-2040, 1630-1605 u 1460-1430 cm™. B a10ii 06mactn
Jal0T CUTHaJ apoMaTHYeCcKHe spa BO BCEX M3YUECHHBIX BemecTBax. Eciu
XapaKTepHasl MoJoca MOMIOMICHHUS JIJIS apOMAaTHYECKOTO siapa B coequHeHnu (2.47)
cocrasister Bemmanay 1560 n 1500 cm™, To s coemuuenus (2.56) 3ta BenuunHa
cocrasiuger 1555 cm™. Bo Beex M3YUYEHHBIX BEIIECTBAX I10J0CA TMOTJIOMICHUS IS
m3onponwiHoil rpymmbl B Cs mosiokeHun coctapiisier BenmnuuHy 1180-1170 cm™
Banentneie konebanuss CHz rpynmbl BO Bcex BEIIECTBAX JAlOT CUTHAN B 00JacTu
29702860 cM™, a neopManHOHHbIe KoteOanus B obxactr 1430-1380 e

MeTomoM Macc-CIeKTPOCKONHH, OBLIIM yCTAaHOBJICHBI MOJICKYJISIPHBIE Beca
HEKOTOPBIX CUHTE3UPOBAHHBIX COEMUHEHUM. BO BceX M3y4eHHBIX UMHHOCOEIH-
HEHUSIX, TIMKU MOJICKYJSIPHBIX HMOHOB B MaccC-CHEKTpaX MHHUMAaNbHBL. Bo Bcex
HMHUHOCOSIMHEHUIX BCTPEUAIOTCS MUKK HOHOB ¢ M/e: 439, 457,467,482, 485 u 500,
o0pasyromuecs MMMUHAPOBAHUEM COOTBETCTBEHHO - (M-®-CH,0,-CHz-H,0)"; (M-
®-2H,0-CHy)"; (M-D-2H,0)"; (M-®-H,0-CHs)" u (M-0-H,0)". Kpome 31010, HMetoTcs
XapaKTEPUCTHUECKUE MTUKK KOHOB, 00OPA3YIOLIMXCS TIPU pacmiaje MMUHOCOEIMHEHUN

rocCuIioJia, KOTOpyro, MOXHO IIPCACTABUTDH 110 CJIGI[YIOHIGﬁ CXCMC:

() 2
$

E—HN—§C OH
JC
HO
2

B kauecTBe CHEKTpajdbHOrO KPUTEPHUS MPOXOXKACHUSA PEAKIUU MEXKAY
TOCCUTIOJIOM U TIEPEYUCIICHHBIMH aMHUHaMH, OBLJIO BHIOPAaHO HW3MEHEHHE
XUM.CIIBUTOB TMpOTOHAa B mosiokeHun Ci5 MoJekynbl roccumoinia. OO0iacThb
NpOSIBJIEHUSI CUTHaja mnporoHa anpaerugHod rtpynnel (CHO), B Monekyne
rOCCUIIOJIA JISKUT B mipenenax ot 11 m.a. go 11,3 M.1., a 17151 MpOTOHA a30METHHOBOM
rpynmsl (CH=N) B Moniekynax ero mpou3BOoIHBIX B ipeaenax ot 9,40 no 10,40 m.x.

Takum 00pa3om, MO M3MEHEHUIO XHUM.CIABHra ykazaHHoro Cis MHpOTOHA
OTHOCHUTEJILHO €TI0 BEJIMYMHBI B UCXOAHOM TOCCHUIIOJIE, MOKHO JIeJaTh 3aKJII0UCHUE
00 00pa30BaHUKM UMHUHOIIPOU3BOIHBIX TOCCUIIOJIA.

UccnenoBana MOJEKyIsIpHOE U KPUCTALTMYECKOE CTPOCHHUE KiaTpaTa Ouc-
(o)-Tomyununroccumnona ¢ 1,4-nuokcanoM. beuio ompeseneHa 4To MOJICKYIIbI JIH-
(0)-TONlyWIMHrOCCUIIONA B KJaTpaTe HAaXOASATCA B EHAMHHHON TayTOMEpPHOM
dbopMe B COCTOSIT U3 JIBYX OJIMHAKOBBIX ()PAarMEHTOB, COSAMHEHHBIX OPJIUHAPHOU
ces3pio C(2)-C(12). bmaromapss sTomy, MojeKkyna o0JamaeT oOmnpeaesieHHON
KOH(pOPMAITMOHHOM TOIBUKHOCTBIO (pHC.2).

3HaueHUsl BAJICHTHBIX YIJIOB M MEXATOMHBIX PACCTOSHHUI B MOJIEKYJIE -
(0)-TOIYMIUHTOCCUIIONA MAaji0 OTJIWYAKOTCS OT CTaHAApPTHBIX BeIWYdH. [[ns

MOJICKYJIBI XapaKTepHbI JIBa THIIA BHYTPUMOJICKYJspHbIX H-cBszeir — N(1)-
H...O(3), xortopas 3ambikaer mectuwieHHb 1K C(7)-C(8)-C(22)-N(1)-

R_



H...O(3) u H-cBa3p O(4)-H...O(3) 3ambikaromas nsatuwieHHbINA uki1 C(6)-C(7)-
O(3)...H-O(4).

Puc.2. Kondopmanus, 1 Hymepaius aToMOB MOJIEKYJ O1C-(0)-TOTYUIUHTOCCUIIONA U
1,4-nuokcaHa B CTpyKType KiaTpara 6uc-(0)-ToiayuauHroccunona ¢ 1,4-nuoxkcanom.

X03sICKMe MOJIEKYJIbl HE aCCOLMUPYIOTCS JIPYTUMU BOJOPOJHBIMU WM
MHBIMH CBSI3SIMU MEXKIy c0O0M, HO Osaronapsi H-cBa3piBanuto ¢ Mojekynamu 1,4-
muokcana (O8-H...010 u O1-H...09), o0pa3yroTcsi KOJIOHKH COCTOSIIHAX U3
PaBHBIX KOJMYECTB AM-(0)-TOIYUIUHIOCCHUIIONA U 1,4-THOKCaHa MO HANPABICHUIO
(puc.3).

Taxum o6paszom, a1-(0)-TOTYUIUHTOCCUIION 00pa3yeT CMEIIaHHBIA KaTpar
¢ l,4-muokcanom. IlomoBuna mosekyn 1,4-nuokcana H-cBsizana ¢ XO3sUCKUMU
MOJIEKYyJIaMU, 0o0pa3ysi TeM CaMbIM MAaTpHIly, ApYyras 4acTh TOCTEBBIX MOJIEKYI
Pa3MEIArOTCs B MOJIOCTAX 3TOM MaTPUILIBL.

Puc.3. bumonekynsipHbie KOJIOHKH, 00pa30BaHHBIC B CTPYKTYpPE KiaTpaTa
ouc-(o)-TomyuauHTrOCCUIona ¢ 1,4-11MoKkcanom.

B mocnenyromem yduThiBas THAPOJN3 A30METUHOBBIX TMPOW3BOJIHBIX
TOCCHUIIONA B BOJHBIX PACTBOpAX H3YYWIM THUIPOJU3 KaK TEPBOHAYAIHLHOTO
a30METHHOBOTO TPOM3BOJHOTO TOCCHIOJNA, TaK W HCCICAOBAIM THAPOJIN3
COOTBETCTBYIOIIUX CYNPAMOJIEKYJISPHBIX KOMILIEKCOB, TOJYYEHHBIX Ha OCHOBE
MACT'K (MOHOaMMOHHMEBOW COJIM TJIMIUPPUIUHOBON KUCIOTHI) B COOTHOIIEHUSX
1:2 u 1:4 (mecoghepon u mayghepon). Jlnga n3ydeHus: CTETICHU TUIPOIIM3a CHUMAIIN
Y®-cniekTpsl MTOJTYYCHHBIX CYIIPaMOJICKYJISIPHBIX KOMITIJIEKCOB B



cnektpoporomerpe CD-26 mpu 10 mMuH., 24 4. u 48 4. B OydepHBIX pacTBOpax,
MOJIETUPYIOMINX (PU3HOJIOTHUECKUE KUJIKOCTH B uHTEepBasie pH ot 2,5 mo 11,0.

CpaBHutenbHOE paccMoTpeHue Y @-CeKTpoB BOAHBIX PACTBOPOB METOCHHA
u MmeroepoHa, a Takxke, TarocuHa M TaydepoHa, IMOKa3bIBa€T, YTO BO BCEX
CHEKTpax HaOJI0JAeTCs MHTEHCUBHBIM MaKCUMYyM MOTJIONIEHUs B 00iacTu oT 252
no 485 um. Ilo mepe XpaHeHuss pacTBOPOB HaOJO/IaeTcsd CHaydaja HEKOTOpPOe
YMEHBIIEHUE, a MOTOM CO BPEMEHEM YBEIIMYEHHWE WHTEHCUBHOCTH ONTUYECKOU
IJIOTHOCTH NPU COXPAHEHUHU OOIEN KApTUHBI CIIEKTpa.

Takum 00pa3oM, BOJHBIE PACTBOPHI CYIMPAMOJEKYJISPHBIX KOMIUIEKCHBIX
COEJIMHEHUI a30METMHOBBIX MPOU3BOJHBIX IOCCHUIONA (B YACTHOCTU METOCUHA H
TarocuHa), B TeueHHWe 48 YacoB YACTHUYHO MOABEPraroTcs THAPOIU3Yy. A 3TO
CBOMCTBO CYIPaMOJIEKYJISIPHBIX KOMIUIEKCHBIX COEAMHEHHWM SBISIETCS TOTYKOM
IpU CO3JAHUM JIEKAPCTBEHHBIX MpenaparoB. [lomydeHne cynmpamoJeKyIsipHBIX
KOMILJIEKCHBIX COEAMHEHUHN JIEKApCTBEHHBIX IMpENnapaToB TaKXKe MPHUAACT ITUM
mpernaparaM BOJOPACTBOPUMBIE CBOMCTBA, a 3TO YBEJIMYMBAET OMOJIOCTYIMHOCTH
penaparos.

[IpoBenaeHBl ONTHUYECKUE HCCIENOBAHUA HMCXOAHBIX OOpa3IoB IS
MOJIYYCHHUS] JICKapCTBEHHOTO Tpenapara weradepona. Tak wuccieqoBaHue
ucxoguoro oopasna MACI (puc. 4 a,0,B,r) mokasaiio, 4T0 HaOIIOJAETCS MOPOIIOK
KPUCTAJUTMYECKON CTPYKTYPBHI, npu4eM KPHUCTAJIIbI HEIMpaBUILHOM
NpsIMOYTOJIbHOM (OpMBI U pa3Hble MO pa3zMepaM. HaOmronaroTcsi KpUCTaIbl
pasmepamu oT 130 1o 230 mxm no ayuHe U OT 33MKM 10 80MKM 1O IINPHUHE.

Puc.4. Ontnueckue uccienosanuss MACI'K
(MOHOAMMOHMEBOM COJIM MTUIUPPUIUHOBOM KUCIIOTHI)
Pentrenorpaduueckne wuccieoBaHUs TOJITBEPKAAIOT KPUCTAILUTUYECKYIO
CTpyKTYypy 06pasua. Ha mudpakrorpamme Habmromatorces muku mpu 16° u mpu 20°.

(puc.5).
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Puc.5. Peurrenorpaduueckue uccnenoanus MACIK (80%)

Onrtuueckre uccieaoBaHus o0pasiia MerocuHa Mmokasajiu, 4To HabJroaaeTcs
clenyromas CTpyKTypa: Hapsily ¢ MEJIKMMHU KpucTauiamu pasmepamu oT 10 1o
80MKM 10 JJMHE W OT 3,3MKM JI0 7MKM IIHpUHE, HAOJIIOAI0TCS OYCHb MEJIKUE
OKpYTJible (hparMeHTHI.

OTO TOATBEPXKIAETCS U peHTreHorpaduyeckuMu  JaHHbIMUA. Ha
nudpakTorpaMme HaOI01aI0TCs MUKU MEHbIIIeH HHTEHCUBHOCTHU, 110 CPABHEHUIO C
MACT mpu 21,9° u 25,5°. Uccnenosanust o6pasua Merabepona (prc. 6) mokasano,
yTO Hab/onaeTca 0ecpOpMEHHBIN MOPOILIOK Pa3HBIX Pa3MEpPOB, T.e. MIPOUCXOIUT
amopdu3zanus oopasia.
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Puc.6. Pentrenorpadudeckue riccienoBanus meradepo 4:1

Takum 00pa3oM, CTPYKTYPHBIMHU UCCIIEIOBAHUSIMHU OBIJIO YCTAHOBJIEHO, YTO
PU XUMHUYECKOU B3aUMOJCHCTBUU JABYX KPUCTAUTMUECKUX 0Opas3IloB oOpa3yeTcs
JIEKapCTBEHHBIN TIpenapar, uMeroIias aMoppHyIo CTPYKTYpYy.

B tperbert rmaBe «CHHTE3 MW CTPOGHHE METAJJIOKMILIEKCOB
a30METHHOBBIX NMPOM3BOJIHBIX I'OCCHUIIOJIA» UCCIIECIO0BaHbl (HU3UKO-XUMUUECKUE
CBOMCTBA TIOJIYYEHHBIX KOMILIEKCHBIX COCIUHEHHM NEPEXOJHBIX METaUIOB C
cuHTe3upoBaHHBIMU ocHOBaHusaAMH [lIudda roccunona.

CuHTEe3 METaIOKOMIUIEKCOB HeKoTopbhix ocHoBanuii Iludda roccumnosna
OCYILECTBJISUICS TIO CIIEIYIOIINM CXeMaM peakiui (puc.7).

JIns MOJIHOW XapaKTEPUCTUKHU ITOJYYEHHBIX KOMIUIEKCHBIX COEIUHEHUU
MIPOBEJIEH CPABHUTENIBHBIN aHAIN3 CIIEKTPAIbHBIX MAPAMETPOB 3TUX COCAUHEHU.



[Io monMy4YeHHBIM MaHHBIM WCCIIECIOBAHUS CTPOCHUS CHHTE3MPOBAHHBIX
METaJUIOKOMITJIEKCOB TOCCHUIIOINA C TOMOIIBI0 Y D-CIEKTPOCKONMU MOXKHO C/IeNaTh
CJIeIyIONIEe 3aKIIIOUCHHE:

- TPOSIBJCHUHU TorjomeHus B objactu 260-300 HM maeT mHbOpPMALMIO O
HaJIM4ME B COCTABE BEILIECTB a30METHUHOBBIX (Ac=n=272 HM) CBS3EH;

- mposiBieHue moryomieHus B obmactu 330-370 BM umHpOpMEUpYET O
nepexoze m-n* U n-m* IEKTPOHOB B MOJICKYJIE;

- CIBUT MaKCHMYMOB IIOTJIOIICHHS COOTBETCTBYIOIINE a30METUHOBHIM
cBsa3aM (C=N) B cwiIbHYI0 WIH cJIa0yr 001acTh OOBACHSIET 00 oOpa3oBaHUU
HOBBIX Me-N KOOp/IMHAIIMOHHBIX CBSI3SX;

- d-d sneKkTpoHHBIC MEPEXO0Jbl HOHOB METAJJIOB MPOSIBIISIOTCS B 00JACTH
6omnee 500 HM B cl1aObIX MHTEHCUBHOCTBSAX.
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M = Cu®, Ni¥*, Co?*, Mn?*.
Puc.7. Cxema cuHTE3a METATIOKOMITIEKCOB HEKOTOphIX ocHoBaHmii [ Indda roccumona
npu M:L 1:1 (A) u M:L 1:2 (B) cooTHOmICHUSIX

[Io mnonydyeHHbIM JaHHBIM wuccienoBanus HMK-criektpockonuu MOXKHO
CHENATh CICAYIONIEE 3aKITIOUCHUE:

- B CIIEKTpax TMOJTYyYEHHBIX KOMIUIEKCOB HAOIOACTCS MCUE3HOBEHHE TOJIOCHI
BaJICHTHBIX Konebarrii OH rpyrmer (06macts 2740-3300 cM™) ¥ MOHIDKEHHE HaCTOTHI
KOJICOAHMH a30METHHOBOH CBs3U (06macts 1600-1627 cm™), uto CBHIETETHCTBYET O
BHYTPUKOMITJIEKCHOM XapaKTepe 00pa30BaBIIUXCS COSTUHEHHUM;

- oT™MeueHo Tosiierne Tonoc Me-O (o6macts 450-490 em™);

- TIOJIOCHI BAJICHTHBIX KOJI€OAHWIA, COOTBETCTBYIOIIME TpYIIaMm, OCTaroTcs 0e3
M3MEHEHUIA, UTO CBUJIETENILCTBYET O TOM, YTO OHU HE YYaCTBYIOT B KOOPJMHAIIMM C HIOHOM
METalIa.

[Tomyuyennsie pganHble [IMP-CrIeKTpOCKONIMKA TONBHOCTBIO TOATBEPKIAKOT
nannele Y®- u UK-cnexkrpockonuu. [Ipu cpaBaennu [IMP-criektpoB nuranga u
MOJYYEHHBIX HAa HMX OCHOBE METAJJIOKOMILIEKCOB IIOKAa3bIBAET YTO CHUTHAJIbI
cooTBeTcTBYIOmMUE a30MeTUHOBBIM (-CH=N-) cBs3sm u OH-rpynmam mojibHOCTH



MPUTEPIIUBAIOT U3MEHEHHS, a 9TO JOKA3bIBAET YTO J3TH TPYIIIBI YYACTBYIOT TPHU
00pa30BaHUH METATIOKOMILJIEKCOB.

ToyHOE TPOCTPAHCTBEHHOE CTPOCHHE OOPa3YIOMIMXCS KOOPIWHAIIMOHHBIX
COCITMHECHHM, OJJHAKO, IO CUX IOp €IIe HeNb3s CUNTATh TBEPAO YCTAHOBJICHHBIM,
MIOCKOJIBKY JIJII HUX TIOKa HE YyJaloCh TOJYYUTh TMPUTOTHBIC IJI MPOBEICHUS
peHTreHocTpykTypHoro anainnza(PCA) MoHOKpuUCTaIUIbL.

N3ydyenne coctaBa W CTpPOSHUS OCH3WAWHA, TOCCHUIIOHJCH-OCH3UINHA U
METaIIOKOMITIEKCA TOCCHITOMMACH-0em3mmuHa ¢ CU™" GbIIO JOMONHEHO CHATHEM
WX TEPMOTPABUTPAMM.

[Ipu wusyuenun npepuBotorpammbl ([ATA) Oensuauna mnposBisercs 3
supotepmudecknx (mpu 122, 271 u 447°C) u 6 sx3otepmuueckux (pu 395, 498,
592, 620, 703 u 816°C) xpusbIx. IlepBbrii sHmOTepMIYeCKHii 3ODEKT TPOXOIMT B
naTepBane 90-195°C motepeit maccer Ha 14,14%, BTOpOHl SHIOTEPMHUYCCKHUIA
sddekr mporekaer B unTepsane 195-310°C motepeit Maccer Ha 18.48% u Tpernii
SHIOTepMIYecKuii 3ddexT mporexaer B muTepBaie 310-410°C morepeit Macch Ha
32.07% coOTBETCTBEHHO. DK30TepMUUECKUN d(PPEKT MpOoTeKaeT Mo CAeAyIOIIEeMY
MEXaHu3My: 1-mpu 410-480°C noTepsi maccol cocraBisier 9.78%; 2-mpu 498°C
IIPOMCXOIUT TEPMOJIH3 HPOAYKToB; 3-mpu 480-520°C 2.72%; 4-mpu 592-620°C
MPOUCXOIUT KaK Pa3lOKEHHE TaK U TOPEHUE MPOIYKTOB OJHOBPEMEHHO; S-TpU
520-698°C21.74% cootBercTBenHo. B uuTepBame 90-900°C moteps Mmacchl B
oOwiel cinoxHocTH coctaBuil 98.93%.

[Ipu HarpeBaHW#M a30METUHOBOTO MPOHM3BOJAHOTO TOCCUIIONA C OCH3UIMHOM
mposiBIsieTcss 3 sHmoTepmumdeckmx (mpum 122, 202 u 221°C) a Ttakke, 5
SK30TepMIdecKux (mpu 349, 485, 522, 670 u 818°C) sddekros. B unteppaie 90-
270°C morepst mMacchl coctasisier 4.65%. B untepsane 270-620°C motepst Macchl
coctaBun 95.35%. B obmeii crnoxuocTi B mHTepBate 90-900°C motepst Macchl
coctaBui 100%.

[Ipy w3ydyeHHH JEPUBOTOTPAMMBI METAJUIOKOMILUIEKCA TOCCHIOIUICH
oensuauaa ¢ Cu(CH3;COO),*H,OnposBistorcss 6 sk3orepmudeckux (mpu 128,
259, 297, 321, 770 u 863°C) sddekroB. Ilepbrii sKk30TepMuUecKuii ddhdheKT
nposiBisiercst B uuTepBae 40-170°C mpu sToM moteps Maccs cocrapisier 10.01%.
B untepsane 170-320°C 06pasyroTcsi 1B MHTCHCHBHBIC MAKCHMYMbI KPHBBIX. B
STOM HHTepBale moTeps Macchl coctasmser 80.03%. B mmrepBame 320-960°C
noTepss Macchl coctaBuin 9.82%. B o0mieit cioXHOCTH B HWHTEpBajie 40-910°C
notepsi Macchl coctaBiisieT 99.86%. O0o00mieHne pe3yabTaToB TEPMHUUYECKOTO
aHallM3a TIOKa3bIBACT, YTO TEPMUYECKOE Pa3IOKEHHWE JAaHHBIX KOMILJICKCOB
MPOTEKAET OJHOTUITHO M CTYMEHYATO B HECKOJBKO CTaJIUi C Pa3IOKEHUEM COJIH C
OJTHOBPEMEHHBIM BBITOPAHUEM OPTaHWYECKOW YacTH MOJIEKYJIBl M OKHCIICHHEM
IPOAYKTOB pa3joXeHUs U (GOPMUPOBAHHUEM OKCHIOB METaIOB. Takum oOpazom,
pe3y/IbTaThl TEPMHYECKOTO aHATM3a KOMIUIGKCoB ¢ L'° jgomommmm  Hame
MIPEICTABIICHUE O HOBBIX KOMILUIEKCAX U MO3BOJIUIIM MPEJIOKUTh UM MPUBEICHHbBIE
BBIIIIE CTPOCHHUSI.

Takum 00pa3oM, Ha OCHOBAaHWW TOJYYECHHBIX JAHHBIX, TPU TPUMEHEHUU
METO/IOB (PM3UKO-XMMHUYECKOTO aHaIN3a, TaKUX KaK PEHTreHOo(a30BbIA aHAJN3,



Y®-, HK- wu I[IMP-crieKTpocKOnmMM  CUHTE3UPOBAHHBIM  KOMIUIEKCHBIM
COEIMHEHHUSAM IPUIIACAHO CIEAYIOLIEE CTPOCHUE:
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M = Cu**, Ni**, Co*", Mn*".
Puc. 8 CtpoeHre CHHTE3MPOBaHHBIX METALTKOMILIEKCOB

Pe3ynbraThl (PU3MKO-XMMUYECKOTO aHall3a OJHO3HAYHO TOJITBEPIUIH
IIPAaBOMEPHOCTh HAIIMX BBIBOJIOB, IIOJYYEHHBIX IIPU KBAaHTOBO-XMMHYECKOM
pacuerte. [TokazaHo, 4TO MpU peakUIX KOMILJIEKCOOOpa30BaHMs CHHTE3UPOBAHHBIC
JUTaHAbl KOOPAUHUPYETCS C MOHAMH MeTauioB 3a cueT OH rpynmel B Monekyne
TOCCHUIIOJIA K aTOMOM a30Ta B A30METUHOBOM CBSI3H.

B derBeproii rnaBe moj HaszBaHueM «KommnblooTepHoe Moae/MpOBaHHUE
CTPOCHUS W  CBOWCTB CHHTE3MPOBAHHBIX  COCAUHEHMD»>  TPHUBECICHBI
MCCIICIOBAHUS 110 3aKOHOMEPHOCTSIM W3MEHEHUS PA3JIMYHBIX CBOMCTB MOJIEKYJ B
3aBUCUMOCTH OT WX CTPOEHHUSI OTHOCHUTCSI K TpoOJeMe CBSI3U «CTPYKTypa-
AKTUBHOCTBY.

W3 nutepaTypHBbIX 0030pOB U3BECTHO UYTO B CEMEHAX M KOPHSX XJIOMYaTHUKA
KpPOME TOCCHUIIONA TAaKXE BCTPEYAETCA  JKEJIThIM MUIMEHT  Ha3BaHHBIN
TOCCUITYPIIYpUHOM.  l'occunypnypuH  ABIS€TCS  NPOAYKTOM  OKHUCJIEHUSA
roccunona(Puc.9):

o—z—

Puc.9. Crpoerne monekynsl roccurypiypuna(l)

[Mpu custin Y®-cnektpa roccumypiypuHa (1) mposBiasStOTCS MaKCHUMYyMBbI
rorJionieHus B oonacty 320 u 370 HM, a Takke B BUAUMOM o0nacth 530 u 565 HM.
[IposiBnenune curaHaioB B obmactu 530 u 565 HM B OTIMYMM OT TrOCCUIONA U
JVMEPHOIO0 CTPOCHHE TOCCHUIYPIypHUHA, AA€T BO3MOYKHOCTH MPEAINOJIOrarh O
OMpaJMKAITHOM COCTOSIHUU MOJIEKYJIbI.

CurHanbl TNOJyYEHHBIE C MOMOLIBIO PACYETOB ISl JUAHTHIPOTOCCUIIOIIA
nposiBisitoTest B oonactu 400-500 HM.



JIMOKCOAMAHTUAPOTOCCUTION CMOCOOEH 00pa3oBaTh pa3inyHble (POPMBI
Oupanukana. Ilepexon pe3oHaHCHBIX (OPM MOJEKYNbl JAHOKCOAMAHTUAPOTOC-
CHITOJIa MOKHO M300pa3uT ¢ momolibko puc.10:

Puc.10. Cxema nepexojia pe30HaHCHBIX (popm
MOJICKYJIBI TUOKCOAUAHTHUAPOroCCUIIOIa

[Tomy4yeHHbIE pacyeTHBIE JaHHBIE COBNANAOT JAHHBIMU MOJICKYbIIII.
Takum  oOpa3om, oOpa3oBaHHME€ JUMEPHOTO  MPOM3BOAHOTO  TOCCHUIOJA
(roccumyprnypuHa) NpaKTUYECKH HE BIUSET Ha JJICKTPOHHOE paclpeiesiCHUE B
HadtamuHoBOM siApe. [lox nmelicTBueM Kuciopoda BO3AyXa MOTYT 00pa3oBaThbCs
pagukanHeie (opmbl  MOAU(PEHONOB, a 3TO MNPUBOAUT K H3MEHEHHUIO LBETa
BelecTsa. [Ipn OKUCIIEHHH TOCCUITIONA MOJ BO3JIEUCTBHEM KHUCIOPOJA BO3ayXa U
Y®-nyyamu oOpa3yercs HE TOCCUIYPIYpPHH (IUMEPHOE CTPOEHUE TOCCHUIOia) a
oOpasyercs Oupaauka JUOKCOIMAHTUIAPOrOCCHIIONA P OSIBIAOIINN
IapaMarHuTHbIE CBOMCTBA. [IpoBeEHHBIE M MOJYYEHHBIE JAHHBIE PACYETOB 3TY
UJIEI0 TTOJIHOCTBIO MTOATBEPKIAOT.

MapuipyT U nepexoHble COCTOSHUSI peakluu 00pa30BaHUs TOCCUIIOINICH-
o-tonyuauHa uzydanu merongoM RHF/6-31G** (HyperChem 7.05). IIpu pacuerax
MOJIEKYJT U MOJEKYJISIPHBIX KOMILUIEKCOB MPOBOAWIA TMOJHYI0 ONTHMHU3ALMIO
reoMeTpud. B pe3ynapTaTe NPOBEACHHBIX PACUYETOB OBLJIO YCTAHOBJIEHO, YTO
peakiys B3auMOJICUCTBHS TOCCUIIONA U O-TOJIYUIMHA UJIET Yepe3 BA MEePEXO0IHbBIX
cocrossua: IIC; u IIC, u mnpuBoguT K O0Opa3oBaHMIO a30METHHA B
coipBaTupyemoit popme (Puc.11).
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Puc.11. Cxema npoTeKkaHus peaki[uy TOCCUIIONA C O-TOIYUIUHOM

Oo6pazyromuiics  uepe3 [IC; momyamuuane  oOnamaer  Oosbliei
CTaOMJIBHOCTBIO, YE€M MOJICKYJISIPHBI KOMIUIEKC peareHToB. [lo pesynbraram
pacyeToB MOKHO OTMETHUTb, dJIEKTPOCTATHUECKOE B3aUMOJICHCTBUE HEIOACJIEHHbIX
nap Ha aToMe KUCJI0po/ia KapOOHUIBHOU IPYIIIBI MOKET MPOUCXOAUTH C OJTHUM U3
aTOMOB BOJIOPOJIla aMHHOTPYIIIBI, TIPH 3TOM HETIOACICHHAs] DJICKTPOHHAs Iapa
aToMa a30Ta B3aMMOJEHCTBYET C aTOMOM BOJIOPOJa KapOOHWJIBHOW TPYMIIbI, YTO
oOecrieynBaeT MHHHUMAIBHYIO DHEPTHIO MOJEKYIsIpHOro Komruiekca MK-
1.Ilono6Hoe cTpoeHue MonekyiasipHoro komiuiekca MK-1 — oOycnaBnuBaer
pas3IuYMs B PACCTOSHUSX MEXKIYy aTOMOM KHCIOpoAa KapOOHWIJIBHOW TPYIIIBI U
aTOMaMH BOJIOPOJIa aMUHOTPYIIITHI.

3HavyeHUsl SHEPruu aKTUBalUUM nepBou E,,.;, U BTOpoil E,.., cranuu, a
TaK)K€ pa3HUIlAa DHEPrHMil HAYaJIbHOTO W KOHEYHOTO COCTOSHUSI CHCTEMBI
IpuBeICHBI B TabmuIe 1.

Tabauua 1.

3Hepreanec1me mapamMeTpbl CTANUHOHAPHBIX TOYECK U MEPEXOAHBIX COCTOSITHU I

PE€AKIMH IroCCHuInoJa ¢ o-TOJYUAHHOM

Coennnenne ‘ E o6, KKAJI/MOJIB E,, kkaja/MmoJanb
OHC-T'oc-CHO+2NH»CegH4CH3
[CH3CsH4sNH,*OHC-T'oc-CHO*NH,CgH4CH;] -586599,57
| 1 (O3] -776471,74 -189872,17
[CH3CgH4sNH-,HOC-T'oc-COH,-NHCsH,CHj3] -582849,14
c, -770023,50 -187174,36
[CH3CgH4sN=CH-T"oc-CH=NCsH,CH3]+2H,0 -760561,91

Takum o00pa3zom, mNpoaHATU3UPOBAB MapLIPYT peakUuu OoOpa30BaHUs
TOCCUTIONIHUICH-0-TOMYUJINHA, OMNpPEACNIUIN NEePEXOAHbIE COCTOSHUS, PacCUUTAIIN
HHEPreTUYeCcKrue Oapbepsl.

[TockonbKy KBaHTOBO-XMMHUYECKHUE PACUEThl MOJIEKYJISIPHBIX KOMILJIEKCOB U
NEePeXOAHBIX COCTOSTHUM ObUIM BBINOJHEHbI B Ta30(a3HOM NPUOIUKEHUU
paccuuTaHHbIe 3HAYEHHUsS] DHEPTrUM aKTHBAIMU OOpa30BAHMSI A30METHHOB OYEHb
BBICOKHE, U, CJIEIOBATEIbHO, CKOPOCTh PEaKlMK OyIeT HUYTOKHO Maja.

C n1noMOIBI KOMIOBIOTEPHOTO MOJEIUPOBAHMS IPOU3BENEH pacyer
CTpoeHuss MeTauiokoMiiekcoB ocHoBanuil Illudda roccumona. I[lomydeHubie
pe3ynbTaThl IMOKa3ajld YTO, IOJMICHTAHTHOCTh JIMTaHZIa JOIyCKaeT 00pa3oBaHKe
KOOpIMHAIMOHHBIX  cBs3e 7Byx BugoB M—NH= u M-—>NH2-, crenoBarensHo,
xomruiekcoB Tpex (I, 11 u [11) Timos. Hamu onpenenen npenMyIiecTBeHHO 00pasyrOIIHics




THII CBSI3U 1 XapaKTep KOOPIMHALIN META/ITA B PSILY MOACBHBIX coemprermii Cu®*, Ni*,
Co®*'uMn?* conepKaliyx aMHHOMETHIIBHYFO I IMHHHYO TPy (prc. 12).
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Puc. 12. Tpu TIia KOOpMHALIMK AMUHO- K IMUHOTPYIIIT
(M = Cu?, Ni**, Co?* mmMn?")

Bo Bcex ciyuasx MOH MeTajla KOOPAUHUPYET aTOM a30Ta UMUHHOM TPYIIIbI
u xoopauHarmonHoe unucio (KY) paBHo 4, KOMIUIEKCHl paccMaTpUBAaeMOro THUIIA
uMeroT TeTpadapuueckoe crpoenue (Puc.12, III Tum). WM3-3a crepuueckux
3aTpyJHEHHUI 0O0pazoBaHue KomiuiekcoB ¢ KY=6 He HaOmrogaercs.

W3 nonay4eHHbIX JaHHBIX MOXKHO CIEIaTh CJIEIYIOIINE BBIBOIbIL:

- mpu B3amMogxeiicTBum ocHoBammii Ilupda roccumoma ¢ monamm Me”*
(takumu xak, Cu®*, Ni**, Co”™ u Mn*") o6pasyercs Me-O (B peaKIii y4acTByeT
OH rpynma B OpTO MOKEHUHM B MOJEKyJe Toccumnona) cBsizsb U Me—>N=
(a3omeTtuHOBBIM CH=N) CBsI3b;

- KOOpJMHAIIMOHHBIE YHCJIa BCEX METAUIOB paBHa 4, o0pa3yroTcs
METaJUIOKOMITJIEKCHI TETPAIPHON (POPMBI;

- 9JIEKTPOHHAS TJIOTHOCTH a30Ta B uMuHax (B B3MO) umeer 6osee BbICOKOE
3HaueHue 4eM a3oT amuHoMeTuHax (B HCMO), moaToMy B OCHOBHOM 00pa3yeTcs
cBsa3b Tuna M- - -N=CH-;

- B MOJIEKYJIE TOCCUNONUACH-OCH3uANHA, OCH3UAMHOBBIA (PparMeHT
COCTaBJISIET JOHOPHYIO YacThb MOJEKYJbl, TOTJa Kak, Ha(pTaJIMHOBOE SAPO
COCTABJISIET AKUENTOPHYIO YacCTh.

[IpoBeeH KBaHTOBOXMMHUYECKUE PACUEThI IJIsl MPEACKAa3aHUsl TEOMETPUU U
CBOMCTB  aBTOACCOLMATOB TJUUUPPU3UHOBON  KHCIOTBI W  BH3yaJIU3alUs
dbopmupoBaHus aBTOacconMaroB. [lomydeHHbIE KBAaHTOBOXMMHUYECKHE PacueThl
MOATBEPKIAAIOT IIPEATOIIOKEHNE 0 BO3MOXHOCTH o0Opa3oBaHUs
CYyNpPaMOJICKYJISIPHBIX ~ CaMOacCoIlMaTOB  TJIMIHUPPU3MHOBON  KHUCIOTBI  C
MPEANOYTUTENHHON CTA0MIM3AIUEN CTPYKTYP THIIA «TOJI0Ba-XBOCT» (puc.13).

Pacuers mokazanm, 4To, yBeIUYECHUE YHEPTHUU KOMILIEKCOOOPA30BaHUS TIPH
pocte uncia mosekya 'K B cucreme nmeer HenrHenHbl Xapakrep. [lokasaHo, 4To
YCTOWYMBBIE aCCOLMATBHI UMEIOT MOJIOCTH, JOCTATOYHBIE JIJIi BHEAPEHHS] B HHUX
MOJIEKYJIBI-HTOCTS». Y CTAaHOBJIEHO, 4YTO MPHUCYTCTBHE BOJBI B  CHUCTEME
3HAuUUTENbHO cTabunu3upyer Komiuiekcbl ['K, oOecrneuuBas Hawitydilee
CBSA3BIBAHUE MOJIEKYJ B CUCTEME. OJTO MO3BOJIAET YK€ IJsi AUMEPHBIX CHUCTEM
UMETh pa3Mephbl MOJIOCTH, COMOCTABUMbBIE C TMOJOCTSAMHU TE€KCaMOJIEKYJISIPHBIX
KJIACTEPOB.



AE(kommn) = 545,2 kkaji/mMoJib
Puc.13. I'eoMeTprUecKO€e CTPOEHUE TETPAMOJIEKYIIIPHOIO KOMILIEKCA
0 TaHHBIM noxy3Mnupuieckux PM3 pacuetos.

B maron rmaBe  guccepranuu  «bHosormyeckas  aKTHBHOCTD
CHHTE3MPOBAHHBIX COeIUHEHHUI» TPUBEICHBI OMOJOTHUYECKHE CBOMCTBA HOBBIX
MIPOM3BOJIHBIX TOCCHUIIOJIA.

[uToToKCHMYEeCKOe ACHCTBHE CHHTE3UPOBAHHBIX COSAMHEHUM M3ydald B 2-X
CYTOYHOM KyJbType (puopodmactoB smOpuonoB kyp (PIK). Omnpenenena dro,
MOoCJI€ KOHTaKTa C MOHOCJOEM KYJIbTYp KJIETOK (uOpobIacToB AIMOPHOHOB KYp
(®BK), manbompIas TOKCHYHOCTh HAOMIOMAETCs I coenuHeHnid — 2.23, 2.26,
2.27, 2.29, 230, 233, 234 u 2.41, cocraBusas BenuuuHy 50-100 Mkr/mu.
Coequnenuss — 2.20, 2.31, 2.32, 2.36, 2.40, 2.45 u 2.52 sgBIAIOTCS MCHEe
TOKCUYHBIMH, ISl 3TUX COCIMHEHUNA TOKCUYHOCTH cocTaBisieT BenmuuHy 300-400
MKT/MJI COOTBETCTBEHHO.

[TpoTHBOBUPYCHYIO aKTUBHOCTH a30METHHOBBIX MPOW3BOJHBIX TOCCHIIOJA,
uccienoBanu mnpu  KoHueHtpauusx 75, 150 wu 300 MKr/mi  coenuHEHUH.
OnmnomMoMeHTHas 00paboTKa KyJbTYp KIETOK BEIIECTBOM M BUPYCOM IPUBOJHT K
CHIDKCHMIO MH(EKIIMOHHOM aKTUBHOCTH BHpycCa MW 3allUTy KIETOK OT HX
IIUTOACCTPYKTUBHOTO JEUCTBUS TI0 OTHOIICHHIO K KOHTPOJIBHBIM KIICTKaM,
obpaboTanHble  BHpycoM. CpaBHUTEIBHO  BBICOKYIO  IPOTHBOBHUPYCHYIO
aKTUBHOCTB MPOABJISIOT coeuHenus — 2.20, 2.36, 2.45 u 2.52, koTopsie B 103¢€ 50-
75 MKIr/MJ TIOAABJSAIOT WHEOEKIMOHHYIO aKTHUBHOCTh BHpyca. TakuM o0Opa3zom
cleayeT OTMETUThb, 4YTO, IMOSBJICHUE TeTepoaToMa B MOJIEKYJE€ TOCCUIIOJA
HECKOJIbKO YCHJIMBACT TMPOTHBOBHUPYCHOE IEHCTBHUE COCAMHEHUS, OJTHOBPEMEHHO
CHIDKAETCS €TI0 LIMTOTOKCHYHOCTH

AHTHOAKTepUaIbHyI0 M IPOTHBOTPHOKOBYIO AKTHUBHOCTH OIPEACIISIN B
HUuctutyre MukpoOuonorun AH PVY3. [Ins onpeneneHuss aHTUOMOTHYECKON
aKTUBHOCTH CHHTE3MPOBAHHBIX HAaMH COCIWHCHHUM, B Ka4yeCTBE TECT-KYIbTYP
ucrnionb3oBamu - E.coli, Staureus, V.dahliae, F.oxysporum, R.solani,
X.malvasearum, S.cerevisiae, C.scotti, C.albicans wu B.subtiliS. AKTHBHOCTBIO
npotuB St.aureus, o6iagany OOJBIIMHCTBO IMPOM3BOJAHBIX Troccumnona (78% wu3
U3YYCHHBIX), & CAaMbIM AHTHOMOTUKOYCTOWYHUBBHIM MHUKPOOPTAHU3MOM SIBJISICTCS



F.oxysporum, mpotuB KoTOporo Toibko 2,7% mpemapatoB  oOnaganu
aKTUBHOCTHIO.

Takum  oOpa3oM,  pe3ynbTaThl  HCCIEJOBAaHUM  MOKa3aiu,  YTO
CUHTE3UPOBAaHHBIE  COCIMHEHHMS B  PA3IMYHONM  CTENEHU  MPOSBISAIOT
AHTUOMOTUYECKYIO aKTUBHOCTh B OTHOIICHHH MCIIOJIb30BAHHBIX TECT-KYJIbTYp, U
YTO aHTUOMOTHYECKAas AaKTUBHOCTb WCCJIEAOBAHHBIX BEHIECTB 3aBUCUT OT
CTPYKTYpPBbl, KOHIIEHTpAaI[MM TMpernapaToB, a Takke OT MeToAa HCCleIOBaHUMN
IIPOBOJUMBIX B Pa3JIMYHBIX YCIOBUSX.

OnpeneneHre  akKTUBHOCTH — IPENaparoB  Ha  KOJMYECTBO  KIIETOK
NapeHXUMATO3HBIX OpPraHOB U MakpodaroB B MEPUTOHUATBHOU IKHUIKOCTHU
NPOBOJIWIIA OMOJIOTUMECKHM METOAOM II0 MX CIIOCOOHOCTH IN VIVO yBEIHMYUBAThH
KOJIMYECTBO szpocoaepxkamux kietok (ACK) Tumyca U cele3eHKH, a Takke
MakpodaroB B MEPUTOHHAIBLHOM >KUAKOCTA y HMHTAKTHBIX Mblmel. [lpemapatst
BBOJIMJIM OJTHOKPATHO MEpOopasibHO B 03ax 10 u 25 mr/kr. B kaxayio Touky Opanu
S MBIIEN.

IIpoBeneHHBIE NCCIENOBAHNS IO3BOJIAIIMN CIEJIATh CIIEAYIOIINE BBIBOJBI:

1. Toccumon M €ro MNpPOU3BOJHBIE CTHUMYJIMPYIOT B H3Yy4aeMBbIX J03ax
KOJIMYECTBO KJIETOK, OTBEYAIOLIUX 32 UMMYHHYIO CUCTEMY OpraHu3Ma.

2. Haubonpiiee neiiCTBHE TOCCUIION OKa3blBa€T Ha HecneUU(pUueckuid u
KJIETOYHBI UMMYHHUTET.

3. Haubonee BbIpa)k€HHOE JEHCTBHE HAa HecnenU(UYECKMl UMMYHUTET B
U3ydaeMbIX J03ax okaspBanm Taydepon 1:2 (MC-7,2), Tarocun (MC-6,7),
Taydepon 1:4 (MC-5,5).

4. HauOonbliee naelicTBUE Ha KIETOYHBIA HMMMYHHUTET OKa3bIBAIOT
Meradepon 1:4 (UC-39), Tarocun (MC-30), I'occunon (MC-11), Taydepon 1:2
(UC-5,2).

5. HaubGonpiee pneicTBHE HA TyMOpaIbHBII WMMYHHUTET OKAa3bIBAIOT
Taydepon 1:4 (UC-19), Tarocun (MC-9,0), Taydbepon 1:2 (M1C-4,7), Meradepon
1:4 (UC-4,7), Tarocun (UC-4,2), I'occumnon (MC-4,1).

N3yunnu uHTEp(HEPOHUHIAYLUPYIOUIYI0 aKTUBHOCTh CYNPaMOJIEKYJISIPHOTO
KOMIIJIEKCA METOCMHA C MOHOAMMOHHMEBOW COJBIO TNIMIMPPU3MHOBOM KHCIIOTHI.
bbulo ompeneneHo uYTo MeroepoH MposBIAET HHTEPHEPOHUHIYLUPYIOLIYIO
aKTUBHOCTh IO CpaBHEHMIO ¢ roccunosiom B 10 pa3, a ¢ MerocuHoMm 3 pa3a
cuibHee. Takxke Halo OTMETUTh O YBEJIMUYEHUH BOJOPACTBOPUMOCTH BEILIECTB MPH
nepexoAe OT TOCCUII0NIa K METOCUHY, OT MerocuHa k merodepony. Crnenyer oco0o
OTMETHUTb, YTO MerodepoH, HauuHas ¢ 5 MKr/Mi 10 100 MKI/MJ1, BBI3bIBA€T BeCbMa
BBICOKYIO  MHTEPHEPOHUHAYIUPYIOIIYI0  aKTHUBHOCTh. O(PdeKT HHAYKIUU
uHTEeppEepOoHa 3aBUCUT OT crocoba BBeleHUs mpenapara. Ho, HecMoTps Ha
pasiMyHble yTH BBEACHUS Mpenapara, Ipu BCEX UCCIEAYyEMbIX 103aX MEropepoH
0oJice aKTUBEH, YEM METOCHH.

B mecroii rmaBe auccepranuu noj Ha3BaHueM «Pa3padoTka TeXHOJI0ruu
noJiyyeHusi cyocranunu MeradgepoHay nNpuBeIeHbl BO3MOKHOCTU MeTOJI0B TCX,
xpomarocnekrpodoromerpun u BOXX mnpu awanusze HOBOW cyOcTaHIIUU
meradepona. ONTHYECKYIO IUIOTHOCTh IOJIYYEHHBIX OJIII0ATOB HU3MEPsUIM Ha
cnexktpodoromerpe «Agilent 8453E» nipu aynmHe BOJMHBI 253 HM IJii METOCHHA H



249 um nns MACTK cootBercTBeHHO. [lapannenbHO H3MeEpsUid ONTUYECKYHO
IJIOTHOCTh CTaHAAPTHBIX pacTBOpoB MerocuHa 1 MACI'K.
KonuyectBeHHOE cozepkaHue mMeraepoHa pacCUMTHIBAIM IO CIEAYIOIIEH
bopmyie:
1.\/2
o xC*V *V 7+100

1
faCm. *a *unc

Jnst  ompeneneHuss KOJIMYECTBEHHOTO COJEpKaHUS MeradepoHa, Mbl
ucrionbzoBanu  Merog BOXKXX. Beibop ycnmoBuit  xpomatorpadupoBaHUs
CcyOCTaHIIMU MPOBOAMIA Ha OCHOBAaHUM MPEABAPUTENIBHO MOJYYEHHBIX JAHHBIX O
CHEKTPAIBHBIX U XpoMaTorpauyecKux CBOMCTBAX OMpPEAEIIeMOro BEIleCTBa.

VWD1 A, Wavelength=254 nm (D:\HPLC\GLICIR\A000006.D)
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Puc.14. Cucrema: MeraHomna: Bozia: jesgHas yKCycHas kuciaora 55 : 44 : 1

Jist  pa3paboOTKM yCIOBHM pasfeneHuss U oOHapykeHus MeradepoHa
MeronoM BOJXXX OblIM NpUroTOBIEHBI PAcTBOPHI CTaHAAPTHBIX 00pa3lOB U
UCCIIeyeMON MOJIEJIbHOM CMECH B COOTBETCTBYIOIIMX MOJBIXXHBIX (hazax. B
KAueCTBE TMOJBI)KHOM (a3bl MPUMEHSJIM HECKOJBKO CHUCTEM OPraHUYeCKHX
pacTBOpUTENEH B PA3IMYHBIX COOTHOWIEHUSX. [l0 CHMMETpUYHOCTH M IUIOIIAIN
MOJIYYEHHBIX MUKOB HanOojiee ONTUMAJIbHONM CUCTEMOW AJii KOHTPOJIA KadyecTBa
MeradepoHa SIBWJIACh CHCTEMA: METAHOJ: BOJA: JIE[AsSHAs YKCyCHas KHUCJIOTa
(puc.14).

B ceabmoi riiaBe aguccepranuy NpPHUBEICHA HKCIEPUMEHTAJIbHAS 4acTh, B
KOTOpPOM JaHa XapaKTEpPHCTHKA WCIIOJb30BAHHBIX PpPEAaKTHBOB, METOJHKA
IPOBENCHUS] XUMUYECKHUX ITPEBPAILECHU U METOANKA UCCIIETOBAHMM.

3AKJITIOYEHHUE

Ha ocHoBe mpoBenEHHBIX HCCIEAOBAHUM IO JOKTOPCKOM IUCCEpPTAlUM Ha
TeMy «CHHTE3, CTPOCHHE W OHMOJIOTHYECKas: aKTMBHOCTh HOBBIX IPOM3BOJHBIX
TOCCHIIOJNIA) MPEJICTABICHBI CIECIYIOIINE BBIBOBI:

1. B pesynapTare NpOBEACHHBIX MCCIICAOBAHUN CHUHTE3UPOBAHBI HOBBIC
a30METUHOBBIE MPOU3BOIHBIE TOCCUIIONIA, 2-0KCUOEH3aIbIeTHAa, 2-OKCuHA(Talb-



JeTHIa U TMHUPUIOKCANSI, TUAMHUHOTOCCHUIION M Ha €r0 OCHOBE HOBBIE OCHOBAHUS
[udda, 4yro B mMEpCHeKTHUBE NOCIYKHUT JUIsl TOJYy4YEHUs  JIEKapCTBEHHBIX
IpernapaToB Ha OCHOBE MECTHOT'O ChIPbS.

2. BoisiBieHO, 4TO B COCTaBe XJIOMYATHHUKA, MPH Pa3IUUYHBIX YCIOBUIX
oOpa3yrorcs CBOOOJHBIE paaukaibl. JlokazaHo, 4To 0OOpa3zoBaHUE CBOOOJHBIX
PAJIMKATOB TPOUCXOAUT mpH Temieparype Bbmme 30°C 3a CueT paslIoKCHHS
pacTBOpPEHHBIX B Junuaax komruiekcoB O,. B Oynymiem 3TO MOCHYXHUT IS
COBEPIIICHCTBOBAHWIO  CO3JIaHWS  HOBBIX  MPEACTABUTEIICH  TPEmaparos,
oOnamaronmmx (QYHTUIIUIHBIMA CBOWCTBAMH W HMEIONIMX BaXKHOE 3HAYCHUC B
CEIILCKOM XO3SIMCTBE.

3. I[IpoBeneH cucTeMaTHUECKUil aHAIN3 AKTUBHOCTH TMPOTHB OaKTepuil H
rpubkoB (E.coli, St.aureus, V.dahliae, F.oxysporum, R.solani, X.malvasearum,
S.cerevisiae, C.scotti, C.albicans vu B.subtilis) CUHTE3UPOBAHHBIX COCIUHECHUI.
[TonmydyeHHsie pe3ynabTaThl B OyAylieM TMpEACTaBAT BaXHOE 3HAYEHUE TMpHU
CO37IaHMM HOBBIX JIEKAPCTBEHHBIX MpPENaparoB, 00JIaJal0MUX aHTUOMOTUYECKUMHU
CBOWCTBaMU.

4. YcTaHOBIIEHAa aKTUBHOCTh CYNPaMOJICKYJIIPHBIX KOMIIJIEKCOB METOCHHA U
tarocuHa ¢ MACI'K k nmepUTOHaIbHBIM KUIKOCTSAM KOJIMYECTBA MaKpo(haroBbIX
KJIETOK, 9TO JacT BO3MOXHOCTh CO37aBaTh IpenapaTbl ¢ 0o0Jee BBHICOKUMU
3HAUYCHUAMH UHJIYKTOPOB UHTEep(dEepoHa Ha OCHOBE MeradepoHa.

5. buomornueckass aKTUBHOCTH HEKOTOPBIX IPOU3ZBOJHBIX TOCCHUIIOJNA
paccuWTaHa ¢ MOMOIIbI0 mporpamMmbl PASS, mpu 3TOM mNonydeHHBIE JaHHBIE
MOKa3JId WUJEHTUYHOCTh PE3YJIbTAaTOB C TOJYYCHHBIMH JSKCIEPHUMEHTATBHBIMU
METO/aMH, TIPEABAPUTEILHOE TPOBEICHNE PA3TMYHBIX BBIYUCICHUN C MTOMOIIBIO
KOMITBIOTEPHBIX TIPOTPAMM B JTAJILHEUIIIEM TTO3BOJIUT CIKOHOMHUTH JIOPOTOCTOSIITHE
peareHThl.

6. C momoImpl0 TakKeTa KOMIBIOTEPHBIX CHEIPOrpaMM paccurMTaHa
JMHAMHUKA POCTa SHEPTHH 00pa30BaHUsI CUHTE3UPOBAHHBIX KOMILUIEKCOB C POCTOM
yucia mosekys 'K, manast BeposSTHOCTh YKpYIHEHUS KJIACTEPOB, MPEATIOI0KEHO,
YTO B peabHBIX CUCTeMax uucio accormaToB ['K moxker coctaButh n = 2-4,

/. I3yueHo kpucrauiMueckoe cTpoeHue kiarpatoB ocHoBanuii Iludda
TOCCHUIIONA C O-TOJIYUIMHOM U M-KCWJIMJIMHOM, YCTAHOBJICHO, YTO B3aUMOJICHCTBUE
Mouiekyn 1,4-nmuokcana ¢ ocHoBanusiMu [ludda npoucxoaut 3a cuetr BOJOPOTHBIX
CBsI3CH, MOJYYEHHBIC JAHHBIC IMO3BOJIAT TOJYYHTh pa3IMYHBIC KIATpaThl C
UCTIOJIb30BAaHUEM PA3IUYHBIX PACTBOPUTENCH.

8. BriepBbie pa3zpaboTaHa METOJIMKA ONMPECTICHUS] U pa3/iesIeHUs] METOCUH U
MACTK B wmeradgepone c¢ mnomouipto BDXXX. KonuyecTBeHHblE AaHHBIE
o0paboOTaHbl ~ CTAaTHCTHYECKMMH  MeTojaMu. [losydeHHBIE  pe3ysnbTaThl B
NEPCIIeKTUBE  TIOCTYXaT I HCCIACNOBaHUS  KOJMYECTBEHHOTO  COCTaBa
CYNPaMOJICKYJISIPHBIX JIEKAPCTBEHHBIX MPEMapaToB.
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Introduction (abstract of doctoral dissertation)

The actuality and claiming of the theme of dissertation. Currently in the
world selecting medical components from plants and getting a new medical
components on their basis is 50-60%. Gossypol obtained from cotton can also be
attributed to such medical drugs which efficiency of interferon inductors was
shown at some viral diseases (ARVI, influenza, herpes virus infection, hepatitis
and others).

Since the acquisition of independence of our republic large-scale activities
on the creation of scientific research at a high level on the development of the
creation of medicines on the basis of local raw materials and the supplying with
quality drugs a pharmacy national market have been carried out and appropriate
results have been achieved. It can be highlighted the drugs (megocin, ragocin,
kagocel, gozalidon and etc.) obtained from gossypol derived from local raw
materials against viral diseases.

Nowadays synthesizing new components of gossypol, identifying its
biologic activity and creating drugs against diseases of immunity are considered as
the urgent tasks in the world. Moreover, preventing infectious pathology on the
base of gossypol and synthesizing amino-compounds of alkaloids for producing
drugs on carrying out research for producing therapeutic drugs, creating effective
machinery in synthesizing herbal matters, identifying the construction, products
and features of synthesized compounds with the help of modern physic-chemistry
methods, decreased the poisonous effect with the help of modifying the gossypol
with other various substances intensifying the activity against fungi and
identifying the activity of gossypol products against dangerous swellings and
others are considered as the urgent tasks.

The research of this dissertation in a sense is devoted to fulfilling the tasks
which were outlined in the decree of President of Uzbekistan Republic Ne 416
from 14.07.2006 «Objectives on supporting the manufacturers producing local
medicine and medical equipment», and the decree Ne 1442 from 15.12.2010
«Prime ways on the development of manufacture of Uzbekistan Republic during
2011-2015 years», and in other documents concerning to this field.

Relevant research priority areas of science and developing technology of
the republic. This investigation is corresponded to priordirections of science and
technologies of Republic: VI. Medicine and pharmacology; VII. Chemical
technology and nanotechnology

A review of international research on the topic of dissertation. By
synthesis and investigation of biological activity of gossypol derivatives in number
of world scientific centers and educational enterprises have carried out scientific-
applied investigations in particular in*: University of Leicester (England),
Pennsylvania State University College of Medicine (USA), Stanford-Burnham
Medical Research Institute (USA), The University of Texas (USA), Virginia
Common wealth University (USA), Institute of Molecular Medicine (USA),

! Research and commentary on the topic of the thesis developed in http://www.works.doklad.ru given data sources,
http: //iwww.km.ru,www.dissercat.com, http://www.dari.kz , http://www.fundamental-research.ru and other.



University of South Florida, University of Michigan Medical School (USA),
NCAUR, ARS (USA), Institut fiir Physiologie und Biotechnologieder Pflanzen
(Germany), Incheon National University (Korea), Universidade Federal de Minas
Gerais (Brazil), Institute of Basic Medical Sciences (China), Institute of
Bioorganic Chemistry (China), College of Life Science and Technology (China),
West China School of Pharmacy (China), Uu®OV (Ukraine), Adam Mickiewicz
University (Poland), University of Natural Sciences (Vietnam), Roskilde
University (Denmark), University of Baghdad (lrag), Institute of Virology
(Russia), Institute of Bioorganic Chemistry and Institute of plant compounds
(Uzbekistan) have carried out scientifically-practical investigations.

As a result of the world's research on the synthesis of derivatives of gossypol
received a number of research results, including: synthesized new derivatives of
gossypol and assess their degree of toxicity (School of Life Science and
Technology, Japan), based on derivatives of gossypol established drugs possessing
antimalarial activity (Museum National d'Histoire Naturelle, France), synthesized
the various water-soluble derivatives of gossypol (Institute of Health Sciences,
United States), defined activity against herpes viruses derived substances on the
basis of new derivatives of gossypol (Yale University School of Medicine, USA),
is defined antitumor activity gossypol derivatives (University of New Mexico,
US), examined by computer simulation tautomeric transformations and
physicochemical properties of gossypol derivatives (lowa State University, USA).

In the world in the production of new drugs from local natural raw materials
for a number of priority areas of research are carried out, including the creation of
environmentally friendly new generation of drugs; development of new effective
mechanisms for the production of pharmaceutical preparations; creating targeted
substances having particular biological activity by modification of natural
compounds possessing different polyfunctional properties and biological activity.

The degree of study of the problem. The results of literature analysis have
shown that modification of gossypol has paid a great attention. For example
foreign scientists James A., Kenner, R Adams, R.C. Morris, Z.G. Wong,
J.D.Elword, M. Gdanies, N.N. Sharma, J.V. Kang, J.M. Jeroszewsky, B.
Brzezinski, G. sohrocder, R.H. Zhon, C.H.Pominski, M.V.Abou-Donia, B.P.
Clark, P.Przyylski, J.T.Cronin, M.M.Trant, G.V.Odell, A.B.Markman, V.P.Rjexin
have carried out synthesis and investigations physico-chemical and also biological
properties of different derivatives of gossypol. Uzbek scientists A.S. Sadikov, A.J.
Glushenkova, D.N.Dalimov, A.J.Ismailov, Kh.J.Ziyaev, Kh.A.Aslanov and some
others by their scientific investigations made a great contribution to the solution of
problems of synthesis and study of the biological activity of the derivatives of
gossypol.

The literature provides data on various synthesis of azomethine gossypol
derivatives, its analogs, and some of their interferon activity. However, in these
sources there are not information about systematical investigations of
antimicrobial, antifungals activities of aromatic derivatives of gossypol and its
analogies. Accounting of this it is necessary to note advisability of synthesis and
investigation of gossypol derivatives with aim of construction of new effective



biologically active compounds using of which has allowed to decide actual
problem-fight with infection diseases.

Communication of the theme of dissertation with the scientific- research
works of higher educational institution, which is the dissertation conducted in
This dissertation was carried out according to plan of scientifically investigated
works of National university of Uzbekistan F3-10 «Fundamental bases of
investigation of multicomponent hydrogels of solution of low molecular natural
compounds» (2004-2007 years); F6-05 «Investigation of mechanism of
antibacterial action of new derivatives of polyphenols and terpenoids to number
pathogens bacterium resistenced to action of antibiotics» (2013-2017 years); ITD-
11-04 «Construction and elaboration antiherpetological preparations on the base of
supramolecular complexes of gossypol derivatives (2012-2014 years).

The aim of research work is purposeful modification of gossypol
molecules and its structural analogies, investigation of biological activity and
determination of physic-chemical properties of synthesized compounds.

The tasks of research work: Study the formation of free radicals in cotton
plants at different conditions and the synthesis of certain amino derivatives of
alkaloids as synthons for subsequent modification aldehydesphenolamid;

the synthesis of amine derivatives of alkaloids and new amino derivatives of
gossypol and its structural analogs (for example oxybenzaldehyde, naphtaldehyde
and pyrridoxale) on the base of some nitrogen-containing heterocycles;

study of the structure, properties and characteristics of the compounds
synthesized via UV-, IR- and PMR-spectroscopic techniques and mass
spectrometry;

revealing the influence of the chemical structure of the synthesized
compounds in their antibacterial, antifungal, interferon-inducing activity and
cytotoxicity;

synthesis of supramolecular complexes [1,1',6,6'tetrahydroxy -
5,5 diisopropyl -3,3'-dimethyl-7,7*-dioxo-2,2'-binaphtyl-8,8'- dimetynimino pB,B'-
solium(megosin) and 1,1',6,6" —tetrahydroxy -5,5'-diisopropyl -3,3'-dimethyl-
7,7*-dioxo-2,2"-binaphtyl-8,8"- dimetynimino B,B-ethylsulfate of sodium (tagosin)
with monoammonium salt of glycerizzual acid (MASGA) in different molar ratios
(1:1, 1:2 and 1:4);

synthesis metallocomplexes of azomethine derivatives of gossypol,
determination of individualities and structure of synthesized compounds,
investigation of electronical structure, molecular-dynamical characteristics of
synthesized compounds with using of quantity-chemical calculation methods.

elaboration of mechanism of formation of azomethine derivatives of
aminophenol.

project development laboratory regulations produce substances megaferon as
well as temporary pharmacopoeia articles (TPhA) on the substance and
formulation of a new national drug antiherpetic «Megaferony.

Objects of investigation are amino compounds of different nature,
synthons on the base of some alkaloids and heterocyclic compounds, gossypol,



supramolecular complexes of gossypol derivatives with MASGA, salts of
transitional metals, organical reagents.

Subject of investigations are chemical transformations, tautomer, computer
modulation, supramolecular complexes.

Methods of investigations. In process of investigation modern theoretical
and experimental methods such as IR-, UV-, and PMR-spectroscopies, differential
thermal analysis, rentgenostrutural analysis, chromatographically method,
calculated methods of computerual chemistry, biological and microbiological
methods of investigations.

Scientific novelty of the research work is as follows:

formation of free radicals in cotton has been investigated and also more then
100 new azomethine derivatives of gossypol, 2-oxybenzaldehyde, 2-
oxynaphtaldehyde and pyrridoxale and also compounds containing hydrazine like
pharmakophiric group (derivatives of ephedrine, salsoline, carbazol and
diphenylamine) have been synthesized;

anti-virus activity of new derivatives of gossypol against virus stomatite
(VVS) was shown and at this height antivirus active for threptophane compounds
was determined and also compounds possessing by high biological activity again
bacterium's - E.coli, St.aureus, X.malvasearum, B.subtilis and some others has been
determined,

supramolecular and metal- complexes (on the base of salts containing ions of
metals Cu?*, Ni*") of Schiff bases of gossypol have been obtained. On the base of
investigation of UV-, IR-, PMR- and mass-spectrums of obtained compounds their
structure was confirmed,;

diaminogossypol was synthesized by two methods; on its base were obtained
Schiff bases with aldehydes of different nature; with using of gaunt-chemical
calculations, their molecular-dynamical constants and electronical structure were
determined,;

it proved greater interferon-inducing activity of supramolecular complexes
megosin and tagosin with MASGA relatively gossypol, megosin and tagosin;

HPLC method was developed to identify, and quantify the separation of
content and megosin MASGA in megaferone defined supramolecular complex
composition and the degree megaferon crystallinity substances.

Practical results of the work are as follows:

identified antibacterial, antifungal activity [1,1', 6,6'-tetrahydroxy-5,5'-
diisopropyl-3,3'-dimethyl-7,7'-dioxo-2,2'-bi-naphthyl] -8 , 8'-dimetinimino-f, pB'-
sodium ethyl sulfuric acid (megosine) and 2-oksinaftalideniminolupinin,
recommended conducting further pharmacological investigations for antiviral drug;

resulting supramolecular complex monoammonium salt of glycyrrhizin acid
(MASGA) with megosine recommended for advanced pharmacological research to
creating a new antiherpetical preparation for this complex drafted Temporary
Pharmacopeia article (TPA) on substance and dosage form;

supramolecular complex monoammonium salt of glycyrrhizin acid
(MASGA) with tagosine recommended for advanced pharmacological research to
creating a new antiherpetical drug.



The reliability of the results is grounded by facts that modern proved
experimental results obtained by one method other methods of investigation such
as IR-, UV-, PMP-spectroscopes, differential  thermal  analysis,
chromatographically methods, and calculated methods computerual chemistry,
biological and microbiological method. Conclusions in work were made on the
base of obtained experimental results treated by methods of mathematical statistics.
Substances of megaferon have been investigated by method HPLC (validation).

Theoretical and practical significance of the study. Scientific and
practical significance of the results was proved by EPR, when it investigated the
formation of free-radical structures in the oxidation of the hydroxyl groups of
gossypol leading to a stable biradical dioksoangidrogossipol as having pro-oxidant
properties it shows that stable for dioksoangidridagossipol is its biradical form.
The regularities between structure and biological activity imino and metal
derivatives of gossypol in a controlled solubility of the most active compounds in
their supramolecular complexes resistant to the hydrolytic action of water, in the
quantum-chemical calculations of the structure of supramolecular complexes and
prediction of their biological activity.

Practical significance of work is concluded in obtain of effective derivatives
of gossypol having high biological activity against bacterium’s E.coli, St.aureus,
X.malvasearum, B.subtilis investigation of biological activity of megaferon and
tauferon having high interferon-intherid activity has allowed to recommend these
preparation to deep pharmacological tests and investigations; the investigation of
activity of supramolecular complexes of MASGA with megosine and tagosine on
the quantity of cells perenthimatorical organs and macrophages in peritoneal
liquid; elaboration of method of HPLC for identification, division and
determination of quantitative content of megosine and MASGA in megaferon; in
following possibility of obtain ecologically pure preparations from local raw
material gossypol will be used.

Implementation of the research results. On the base of suggestions by
obtain of medicine preparations from raw materials:

antiherpetic some aspects of the drug obtained from local raw materials used
in the research project «Thermophilic and halophilic extremophiles in Eurasian
Environments» (Universidad De Malaga, Spain) financed by the European
Community. As a result of research works use a dedicated antiherpetic medicines
from local raw materials, the definition of qualitative composition and antiviral
activity;

derived from natural local raw materials supramolecular complexes of JSC
«Ferghanaazot» used as reagents (reference of JSC «Ferghanaazot» Nel10/5078 of
24 October 2016), as a result of significantly increased water solubility of the
reactants relative to the original materials, it enables the creation of a new progeny
of water-soluble chemicals;

the results were used in the research project F-6-05 «The study of the
mechanism of influence on the activity of antibiotics-resistant pathogenic bacteria
derived from polyphenol and triterpenoids» (NUUz, 2012-2016) were used
scientific research results are connected with the supramolecular complex megosin



monoammonium salt of glycyrrhizin acid (Reference NeFTK-03-13 / 685 of 12
October 2016 the Committee on settlement of development of science and
technology). Based on new research antigerpes drug «Megaferony was created;

research results have been used in scientific research producing a
supramolecular complex Tagosin on A-11-10 «Creation and development of drugs
against mitochondrial diseases» (NUUz, 2014-2016.). (Reference NeFTK-03-13/
685 of 12 October 2016 the Committee on settlement of development of science
and technology). A new drug that has antibacterial properties was established on
the basis of scientific research.

Approbation of investigation results: Results of this work have been
reported on: International scientific congress (Moscow, 1994); 1-st International
symposium «Chemistry of plant’s compounds» ( Tashkent, 1994); scientific
conference with international participation «Actual problems of chemistry of
natural compounds» (Tashkent, 2010); VIII All-Russian conference with
international participation «Chemistry and medicine (Ufa, 2010); conference
«Actual problems of development chemical science, technology and education in
Republic Karakalpakistan (Nukus, 2011); conference of young scientists devoted
to memory of acad. Yunusov S.Y. (Tashkent, 2011); International XXII congress
and General Assembly of International Union of Crystallography (Madrid, 2011);
international scientific-practical conference» Development in education of
innovational and informational technologies base of quality of training of
specialists «Devoted to independence of Republic of Kazakhstan (Chimkent,
2012); All-Union conference «Progress of chemical physics» (Chernogolovka,
2013); international conference, Modern chelenges of higher education and science
in the field of chemistry and chemical engineering (Astana, 2013); IX international
symposiumy» Phenolic compounds» (Moscow, 2015); 1-st All-Russian conference
will international participation» chemical analysis and medicine» (Moscow, 2015),
and some others.

Publication of investigation results. According to the thesis topic
published only 24 papers. Among them, including 12 national and 2 international
journals recommended by the Higher Attestation Commission of the Republic of
Uzbekistan for the publication of basic scientific results of doctoral theses.

The structure and volume of the thesis. Dissertation is stated on 200
pages, has consisted from introduction, 7 chapters, conclusions, list of literature
and supplements.

THE MAIN CONTENT OF THE RESEARCH

In the introduction of the dissertation, the topicality and relevance of the
research are substantiated, the aim and objectives of the research, its object and
subject are formulated, its conformity with the priorities of development of science
and technology of the Republic of Uzbekistan is shown, the scientific novelty and
practical results of the study are described, the theoretical and practical
significance of the obtained results are revealed, a list of introducing the research



results into practice, published works and information on the structure of the
dissertation are provided.

The first chapter of the dissertation «Synthesis and biological activity of
gossypol and derivativesy is devoted to the critical analysis of published data on
the biosynthesis of gossypol, the study of the biological activity and physic-
chemical characteristics of the preparation of gossypol.

The analysis showed that gossypol derivatives exhibit biological activity
against viruses, bacteria and other microorganisms. Upon receipt of
supramolecular complexes the dose of the active substance decreases while the
biological activity increases significantly.

Modification of the natural polyphenol - gossypol with amino compounds of
different nature substances exhibit higher biological activity against
microorganisms provoking various diseases are obtained.

The results of foreign and domestic researchers on modifying and
investigation of biologically active derivatives of gossypol are shown.

In the second chapter of the dissertation «Synthesis of new derivatives of
gossypol and features of their structure» the results of studies on physical and
chemical characteristics of the chemical modification of a structural fragments
(such as hydroxybenzaldehyde and naphtaldehyde) and the amino compounds of
gossypol of different nature are shown.

The appearance of oxygen superoxide anion in the plant as a result of
electron transfer is a signal for the launch of a specialized enzyme SOD
(superoxide dismutase). As a result, the interfacial agueous medium, extracellular
lipids are created locally increased concentration of both gossypol and O, inactive
triplet state. The EPR spectra of the samples at temperatures above 35°C recorded
signals with narrower lines than at temperatures below 35°C. The observed
broadening of the lines can be explained by the influence of the unpaired electrons

of molecular oxygen in the triplet state.
A b

Fig.1. Signals nuclei unsaturated carbon atoms “°C oleic moiety in triacylglycerides
120 ppm carbon tetrachloride in medium (a) and in pure triacylglycerol (b).

These experimental facts suggest that the alternation of short-term stress and
normal conditions for the host-parasite system contributes to the saturation of
molecular oxygen extracellular lipid structures.

The redox cycle of gossypol as a major antioxidant in the cotton ensures its
enzymatic oxidation and reduction. The enzyme (polyphenol oxidase) in a redox



cycle accelerates only reversible chemical reaction. The final product of non-
enzymatic oxidation of dianhydrogossypol is a stable biradical dioxidianhydro
gossypol in which unpaired electrons of biradicals protected by steric hindrance
from contact with any reagent, especially with the enzyme.

Availability a-bonds in the biradical fragment with an unpaired electron on
an oxygen atom prevents the delocalization of the electrons on the aromatic system
of conjugated double bonds. However, the polarization of the aromatic system by
the action of an unpaired electron delivers to shift at the absorption band at
position 501 nm with significant intensity. This result applies to the triplet state
phenyl diradical dianhydrogossypol. For the singlet, state of the system must
overcome the potential barrier in the form specified a-bonds. Obviously, the
change in the environment affects the height of said potential barrier. Addition of
chloroform to extract acetone and redness accompanied by the appearance therein
of the absorption band at 565 nm characteristic to form carbon centered di
anhydridgossypol biradical, namely dioxidianhydrogossypol.

Thus, in dioxidianhydrogossypol in oxygenated lipid for complex former is
O,. The diurnal variation of the temperature during the cotton growing season is
necessary to range from 15 to 35°C. The lower end of the range will accumulate
diradical complexes with O,, and in the upper - one of the strongest fungicides
singlet oxygen 'O,. The rate of passage of this range will determine the formed
fungicide concentration. Therefore, it can be argued that the prooxidant effect of
gossypol is mediated by activation of molecular oxygen by thermal decomposition
of its complexes with dioxydianhydridgossypol.

Further in obtaining the imine derivative of the new gossypol we selected a
number of alkaloids as synthons(which are available in this region) and
heterocycles carbazol and N, N-diphenylamine. Since these compounds do not
contain an active amino group, through appropriate reactions obtained first N-
nitroso compounds of these substances, and then restored to their corresponding N-
amines. Since N-aminoanabazin, N-aminoefedrin, N-aminosalsolin, N-amino
sitizin, N-aminocarbazol and N, N-diphenyl-N-amine were obtained

corresponding nitrozo derivatives:

cons. HCI; H,O

R-H +NaNO, CH,COOH. H;Dr R-NO +NaOH + H,0 (2.1-2.7)

N-amines of these compounds were obtained by the restoration of N-nitrozo
compounds:

Zn; CH,COOH

LiAlH, abs.ether  R-NHy (2.8-2.14)
In:HClcong
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Considering firstly, high antiviral activity of gossypol, secondly, the lack of
substances with a wide spectrum antibiotic activity, was synthesized by us
gossypol derivatives containing - heterocyclic, aliphatic and aromatic substituents.

Getting new azomethine derivatives of gossypol was carried out as follows:



CHO OH R-HN-CH  OH

HO 0
o =LY o
HO HO
2 2

Where radical-R served - aliphatic (2.15-2.21), aromatics (2.22-2.36),
heterocyclic (2.37-2.52) and the alkaloid (2.53-2.57) connection.

To study the biological activity, depending on the structural fragments of
gossypol, we synthesized a number of derivatives of 2-hydroxybenzaldehyde
(salicylaldehyde) oksinaftal-2-aldehyde and pyrridoxale.

All the derivatives synthesized gossypol compounds are colored from yellow
to dark burgundy color, with high melting temperatures, in most cases, little
soluble in organic solvents.

In order to confirm the structure and studying benzenoid-azomethine
gossypol hinnoid tautomer’s, the UV, IR spectra, mass spectra and PMR spectra in
different solvents were removed.

To address the question of the form of existence of gossypol imine
derivative analysis of UV spectra of the compounds obtained in various solvent
was first held. The most characteristic of the substances studied, is the absorption
in the fields of 365-391 and 440-480 nm. Absorption and high intensity do not
depend on the polarity of the solvent.

The electronic spectra of gossypol imine derivative of the displacement of
the main peak of the absorption band, responsible for the transfer of the charge
transfer to another region, can be explained by the formation of the Air Force due
toa) But ... BUT, and b) -C = O ... HN-, and Air (a) and (b) appear in the form of
five- and six-membered rings [3]. For example:

This assumption is confirmed to some extent
| ~ Offset the charge transfer band (in the transition from

H/N\CH H non-polar to the polar solvent CCl;, C,Hs0H and

,<I5\ | ? DMSO) caused by the formation of intermolecular

o ’O ~ hydrogen bonds (MFR) by an OH group.

o If we compare the infrared spectra of gossypol

and some of its imino compounds, it is possible to see

“* the general and characteristic absorption band in the

region - 2140-2040, 1630-1605 and 1460-1430 cm™. In this area gives a signal

aromatic nucleus in all the studied substances. If the characteristic absorption band

for the aromatic ring in compound (2.47) is of the 1560 and 1500 cm™, for

compound (2.56), this value is 1555 cm™. In all the studied substances absorption

band for the isopropyl group in the Cs position is of the 1180-1170 cm™. The

stretching vibrations of CH3 groups in all substances are given signal at 2970-2860
cm™, and bending vibrations in the 1430-1380 cm™.

By the method of mass spectroscopy, molecular weights of some of the
synthesized compounds were established. All imino connecting are examined,
peaks of molecular ions in mass spectra is minimal. All peaks occurimino ions

2



with m / e: 439, 457, 467, 482, 485 and 500, respectively, are formed by
elimination of - (M-F-CH,0,-CH3-H,0) *; (M-F-2H,0-CHs) *; (M-F-2H,0) *; (M-
F-H,O-CHs) * and (M-F-H,0) *. In addition, there are characteristic peaks of ions
formed by the decay of imino compounds gossypol, which can be represented as
follows:

F1 2

.

' LA

I
R-I-HN-3- CH  OH
HO J

As the reaction proceeded, the spectral criterion between gossypol and
amines listed, changes of proton chemical shifts was selected in position C15
gossypol molecule. Proton signal region displays an aldehyde group (CHO),
gossypol in the molecule ranges from 11 ppm to 11.3 ppm for the proton and the
azomethine group (CH = N) in the molecules of derivatives ranging from 9.40 to
10.40 ppm.

Thus, to change the chemical shifts of this proton Cys relative to its value in
the original gossypol, you can draw conclusions about the formation of an imine
derivative of gossypol.

The molecular and crystal structure of the clathrate of bis (0) -
toluidingossypol with 1,4-dioxane. It was determined that the di- molecule (a) a
clathrate -toluidingossypol are tautomericenamine form and are composed of two
identical segments connected by a single bond C (2) -C (12). This molecule has a
certain conformational mobility (Figure 2).

Fig.2. Conformation and numbering of the atoms of the molecules
bis (0) —toluidine gossypol and 1,4-dioxane in the clathrate structure
of bis (0) —toluidinegossypol with 1,4-dioxane.

The values of bond angles and interatomic distances in the molecule of di-
(o) —toluidine gossypol little different from standard values. For a molecule
characterized by two types of intramolecular hydrogen bonds - N (1) -H ... O (3),



which closes the six-membered ring C (7) -C (8) -C (22) -N (1) -H ... O (3) and H
bond O (4) -H ... O (3) closing five-membered ring C (6) -C (7) -O (3) ... HO (4).

The host molecules are not attached to other hydrogen or other links
between them, but thanks to H-bonding molecules of 1,4-dioxane (O8-H ... O10
and O1-H ... O9), formed a column consisting of equal amounts of di- (0) —
toluidinegossypol and 1,4-dioxane in the direction (Figure 3).

Thus, di- (0) —toluidinegossypol clathrate forms mixed with 1,4-dioxane.
Half of the molecules of 1,4-dioxane-H is associated with the host's molecules,
thereby forming a matrix, another part of guest molecules are placed in the cavities
of the matrix.

Figure 3. Bimolecular column formed in the clathrate structure
bis (o) —toluidinegossypol with 1,4-dioxane

Subsequently, considering the hydrolysis azomethine derivatives of gossypol
in aqueous solutions studied hydrolysis of both the original azomethine derivative
gossypol and investigated the hydrolysis of the corresponding supramolecular
complexes derived from MASGA (monoammonium salt of glycyrrhizin acid) in
proportions of 1: 2 and 1: 4 (megaferon and tauferon) . To investigate the degree of
hydrolysis filmed UV spectra obtained supramolecular complexes in the SF-26
spectrophotometer at 10 min., 24 hrs. And 48 h. In buffer solutions simulating
physiological fluids in the pH range from 2.5 to 11.0.

A comparative examination of the UV spectra of aqueous solutions and
megosine and megaferon as well, and tagosin and tauferon shows that in all spectra
exhibit an intense absorption maximum in the range from 252 to 485 nm. As
storage solutions, there is some reduction in first, and then over time, increase the
intensity of the optical density, while maintaining the overall picture of the
spectrum.

Thus, aqueous solutions of supramolecular complex azomethine derivatives
of gossypol compounds (and in particular megosine and tagosin) for 48 hours
partially hydrolyzed. This property of supramolecular complexes is a push to
create drugs. Preparation of supramolecular complexes of drugs and these drugs
gives water-soluble property, and it increases the bioavailability of drugs.

Optical studies conducted initial samples for drug megaferon drug. Since the
initial sample MASGA study (Fig. 4 a, b, ¢ and d) showed that the crystal structure



of the powder is observed, and the crystals were irregular rectangular shape and
different size. Observed crystals ranging in size from 130 to 230 microns and in
length from 33 m to 80 m in width.

Figure 4. Optical studies of MASGA
(Mono ammonium salt of glycyrrhizin acid)

Radiographic studies confirm the crystal structure of the sample. On
diffraction peaks observed at 160 and 200 (Figure 5).
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Figure 5. Radiographic studies of MASGA (80%)
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Optical study sample megosine shown that there is the following structure:
along with small crystals ranging in size from 10 to 80 microns in length and from
3.3 mto 7 m width, there are very small rounded fragments.



This is confirmed by x-ray diffraction data. Diffraction peaks at lower
intensity observed, compared to when MASGA 21,90 and 25,50. Research of
megaferon sample (Fig. 6) has shown that there is a shapeless powder of different
sizes, amorphization occurs sample.
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Figure 6. Radiographic studies megaphone 4: 1

Thus, structural studies it was found that the drug is formed having an
amorphous structure in the chemical interaction of two crystalline samples.

In the third chapter of the dissertation «Synthesis and structure of metal
complexes azomethine derivatives of gossypol» studied the physicochemical
properties of the transition metal complexes with Schiff bases synthesized
gossypol.

Synthesis of metal complexes of some Schiff bases of gossypol was carried
out according to the following reaction schemes (Figure 7):

R R
OOCCH3
N. N\

““OH,

o}
80 C
+ M(CH;C00); — == + CH,;COOH
2
OH

O-—Z

,—‘/ \CH
70-80°C
+ M(CH;CO0), W
OH HO

M = Cu*, Ni**, Co**, Mn*".
Figure 7. The scheme of synthesis of metal complexes of some
Schiff bases of gossypol for M: L 1: 1 (A) and M: L 1: 2 (B) ratio



For the full characteristics of the complex compounds of the comparative
analysis of spectral parameters of these compounds.

The data obtained studying the structure of the synthesized metal complexes
gossypol by UV spectroscopy can draw the following conclusion:

- absorption manifestation in the 260-300 nm gives information about the
presence of substances in the composition of azomethine ([1IC = N = 272
nanometers) bonds;

- display of the absorption in the 330-370 nm informs about the transition -
n * and n-n * electrons in the molecule;

- shift of the maxima corresponding to the absorption of azomethine.
Relations (C = N) in strong or weak area explains the formation of the new Me-N
coordination bonds;

- d-d electron transitions metal ions occur in the region of 500 nm at low
intensity.

By IR spectroscopy study obtained data we can draw the following
conclusion:

- in the spectra of the complexes observed the disappearance of the band of
stretching vibrations of OH groups (region 2740-3300 cm-1) and a decrease in the
frequency of the vibrations of the azomethine (region 1600-1627 cm-1), indicating
the nature of the resulting chelate compounds;

- marked banding Me-O (region 450-490 cm-1);

- the bands of stretching vibrations corresponding groups remain unchanged,
which suggests that they are not involved in coordination to the metal ion.

These PMR spectroscopy data fully confirm the data of UV and IR
spectroscopy. When comparing the NMR-spectra of the ligand and received on the
basis of their metal complexes indicates that the signals corresponding to the
azomethine (-CH = N-) Relations and OH-groups fully undergo change, and this
proves that these groups are involved in the formation of metal complexes.

The exact spatial structure of formed coordination compounds, however, still
can not yet be regarded as firmly established, since they have not been able to get
suitable for X-ray diffraction (XRD) single crystals.

Studying the composition and structure of benzidine, gossypoliden-
benzidine and benzidine-gossypoliden metal complex with Cu®*was supplemented
by removing their thermo gravidogramm.

When studying derivatograms (DTA) benzidine evident endothermic 3 (at
122, 271 and 447 °C) exothermic and 6 (at 395, 498, 592, 620, 703 and 816 °C)
curves. The first endotherm ranging passes 90-195 °C weight loss of 14.14% for
the second endothermic effect occurs in the range 195-310 °C mass loss of 18.48%
and at the third endothermic effect occurs in the range 310-410 °C mass loss at
32.07%, respectively. The exothermic effect occurs by the following mechanism:
1-at 410-480°C weight loss of 9.78%; 2-498°C comes with thermalizes products; 3
480-520°C at 2.72%:; 4 at 592-620°C occurs as the decomposition and combustion
products at the same time; 5 520-698°C at 21.74%, respectively. In the interval 90-
900 °C weight loss totaled 98.93%.



When heated azomethine derivative with gossypol benzidine evident
endothermic 3 (at 122, 202 and 221 °C) and 5 exothermic (at 349, 485, 522, 670
and 818 °C) effects. In the interval 90-270 °C mass loss of 4.65%. In the interval
270-620 °C weight loss amounted 95.35%. In total in the range 90-9000S weight
loss amounted to 100%.

When studying derivatogramm gossypoliden benzidine metal complex with
Cu (CH5COO) , * H,O 6 exothermic appear (at 128, 259, 297, 321, 770 and 863
°C) effects. The first effect is exothermic 40-170 °C interval while the mass loss of
10.01%. In the interval 170-320 °C formed two intense maxima of the curves. In
this interval, the weight loss of 80.03%. In the interval 320-9600S weight loss
amounted to 9.82%. In total in the range, 40-910 °C weight loss of 99.86%.
Generalization of the results of thermal analysis show that the thermal
decomposition of the same type of data sets and the step proceeds in several steps
with salt with simultaneous decomposition of the organic moieties burn oxidation
and decomposition products and the formation of metal oxides. Thus, the results of
thermal analysis systems with L' complement our understanding of the new
complexes and allowed to offer them the structure above.

Thus, based on the data obtained, the application of physical and chemical
analysis methods such as X-ray analysis, UV, IR and PMR spectroscopy
synthesized complex compounds attributed to the following structure:

R R

N.. N..
Z Hc?

OH HCZ f|1
0
70-80°C
+ M(CH,C00), ——— + CH,COOH
2 2
OH

OH

M = Cu**, Ni**, Co**, Mn™",
Figure 8. The structure of synthesized metal complex

The results of physicochemical analysis clearly confirmed the validity of our
findings, obtained by quantum chemical calculations. It is shown that the reactions
of the synthesized ligands complexing with metal ions coordinated by OH groups
in the molecule and gossypol nitrogen atom in the azomethine bond.

In the fourth chapter of the dissertation, entitled «Computer modeling of
structure and properties of the synthesized compoundsy are presented research
on regularities of changes in the various properties of molecules based on their
structure refers to a bond issue of «structure-activity».

From the literature, review it is known that in the seeds and roots other than
gossypol cotton also found a yellow pigment called gossypurpurin. Gossypurpurin
gossypol is a product of oxidation (Figure 9):



Figure 9.Gossypurpurin’s molecule structure (I)

When removing the UV spectrum of gossypurpurin (1) shown in the
absorption maxima of 320 and 370 nm and in the visible region of 530 and 565
nm. Manifestation of signals in the 530 and 565 nm, unlike gossypol and dimeric
structure of gossypurpurin, makes it possible to expect a biradicals state of the
molecule.

The signals obtained by the calculations for dianhydridgossypol appear in
the 400-500 nm region.

Dioxidianhydrogossypol capable of forming different shapes biradical. Go
resonance forms d Dioxidianhydrogossypol molecule can be visualized with the
help of Figure 10:

Figure 10. Driving transition resonance forms of gossypol molecule
dioxidianhydrogossypol

The calculated data matches the data of the molecule Ill. Thus, the formation
of the diametric derivative of gossypol (gossypurpurin) does not affect the electron
distribution in the naphthalene nucleus. Under the influence of air oxygen may be
formed radikal forms of polyphenols, and this leads to a color change agent.
Oxidation of gossypol under the influence of atmospheric oxygen and UV rays is
not formed gossypurpurin (diametric structure of gossypol) and formed biradicals



dioxidianhydrogossypol exhibits paramagnetic properties. Conducted and the data
that idea completely confirm the calculations.

The route and the transition state of the reaction formation gossypoliden-o-
toluidine was studied by RHF / 6-31G** (Hyper Chem 7.05). In the calculations of
molecules and molecular complexes we performed full geometry optimization. As
a result of the calculations it was established that the reaction of gossypol and o-
toluidine goes through two transition states: PS; and PS,, and leads to the
formation of an azomethine in solvated form (Figure 11).

OH  CHO NH, OH  CHO -----=------- NH,
OH OH
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OH OH
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L 2 L 2
PS-2 Schiff Bases

Figure 11. Gossypol structure for reaction with o-toluidine

Formed through the PS; polyamine is more stable than the molecular
complex reagents. The calculations can be noted, the electrostatic interaction lone
pairs on the oxygen atom of the carbonyl group may occur with one of the amino
hydrogen atoms with lone electron pair of the nitrogen atom reacts with the
hydrogen atom of a carbonyl group that provides a minimum energy MC-1
molecular complex. A similar structure of a molecular complex MC-1 causes a
difference in the distances between the oxygen atom of the carbonyl group and
amino hydrogen atoms.

The values of the activation energy of the first E, and E., second stage, as
well as the difference of the initial and final state energy system are shown in
Table 1.



Thus, analyzing the route forming reaction gossypoliden-o-toluidine, the
transition states are defined, the energy barriers are calculated.

Since the quantum-chemical calculations of molecular complexes and
transition states were carried out in, the gas phase approximation calculated
activation energies azomethine education is very high, and therefore, the reaction
rate is negligible.

Table 1.
The energy parameters of stationary points and transition states gossypol
reaction with o-toluidine

Compound | E, kcal/mol | E,, kcal / mol
OHC-Gos-CHO+2NH,CgH,CHj5
[CH3CgH4NH,*OHC-Gos- -586599,57
CHO*NH,C4H,CH]
PC; -776471,74 -189872,17
[CH;C¢HsNH-,HOC-Gos-COH,- -582849,14
NHCH,CH]
PC, -770023,50 -187174,36
[CH;C¢H;N=CH-Gos- -760561,91
CH:NC6H4CH3]+2H20

With the help of computer, simulation calculated the structure of metal
complexes of Schiff bases of gossypol. The results showed that the ligand poly
denticities the formation of two types of coordination bonds and M—NH =
M—NH,-, therefore, three systems (I, Il and Ill) types. We mainly determined by
the type of image communication and the nature of the metal coordination number
of model compounds Cu® *, Ni**, Co**and Mn** containing amino methyl and / or
imine group (Fig. 12).
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Fig. 12. Three types of coordination the amino and / or imino groups
(M = Cu®* Ni?* Co?* or Mn?")

In all cases, metal ion coordinating atom of nitrogen imine group and the
coordination number (CN) is 4, this type complexes have tetrahedral structure
(Figure 12, 11l type). Due to steric hindrance, the formation of complexes with
coordination number 6 is not observed.

The following conclusions can be drawn from these data:




- The interaction of Schiff bases of gossypol with ions Me®* (such as, Cu® *,
Ni?*, Co?*and the Mn® " is formed Me-O (in the reaction part of OH groups in the
orthopolzhenii molecule gossypol) communication and Me—N = (azomethine CH
= N) communication;

- Coordination of all metals is equal to 4, the metal complexes are formed
the tetrahedral shape;

- The electronic density of nitrogen in imines (in HOMO) has a higher value
than nitrogen aminomethane (in LUMO), so basically a bond type M- - -N = CH-;

- In the molecule gossypoliden-benzidine, benzidine is a fragment of a donor
moiety, whereas the naphthalene nucleus is part of the acceptor.

Quantum-chemical calculations to predict the geometry and properties of
glycyrrhizin acid and visualization of forming avtoassociates. These quantum
chemical calculations confirm the assumption of the possibility of the formation of
supramolecular self-associates of glycyrrhizin acid with a preferred stabilization
structures such as «head-tail» (Figure 13).

AE (set) = 545.2 kcal / mole
Figure 13. The geometric structure of molecular tetra complex according
to the semi-empirical PM3 calculations.

Calculations have shown that an increase in energy of complex forming with
an increase in the number of HA molecules in the system is non-linear. It is shown
that stable associates have cavities that are sufficient to implement them
molecules- «guest.» It is found that the presence of water in the system greatly
stabilizes complexes HA binding molecule providing the best system. This allows
for dimer systems already have cavity sizes comparable to the avities of
geksamolecular clusters.

In the fifth chapter of «The biological activity of the synthesized
compounds» the study of biological properties of new derivatives of gossypol.

The cytotoxic effect of the synthesized compounds were studied in 2 daily
fibroblast culture chick (FCCh). It determined that, after contact with a monolayer
cell culture chick fibroblasts (FCCh), the highest toxicity is observed for
compounds - 2.23, 2.26, 2.27, 2.29, 2.30, 2.33, 2.34 and 2.41, accounting for the



amount of 50-100 mg / ml. Compounds - 2.20, 2.31, 2.32, 2.36, 2.40, 2.45 and 2.52
are less toxic, toxicity for these compounds is of the 300-400 pg/ml, respectively.

Antiviral Activity of gossypol azomethine derivatives were tested at
concentrations of 75, 150 and 300 mg / ml of the compounds. Simultaneous
processing of cell cultures and virus substance reduces the infectious activity of the
virus and protect the cells from their cyto destructive action relative to the control
cells treated with virus. The relatively high antiviral activity the compounds exhibit
- 2.20, 2.36, 2.45 and 2.52, in which a dose of 50-75 mg / ml inhibit the infectious
activity of the virus. Thus it should be noted that the appearance of heteroatoms in
the molecule enhances the antiviral several gossypol compounds act at the same
time reducing its cytotoxicity

Antibacterial and antifungal activity was determined at the Institute of
Microbiology, Academy of Sciences of Uzbekistan. To determine antibiotic
activity of the compounds synthesized by us, as the test crop used -E.coli,
St.aureus, V.dahliae, R.solani, F.oxysporum, Xmalvasearum, S.cerevisiae,
C.scotti, C.albicans and B.subtilis. Activity against St.aureus, had most of the
derivatives of gossypol (78% of the studied), and the most antibiotic-resistant
microorganism is F.oxysporum, against whom only 2.7% had drug activity.

Thus, studies have shown that synthetic compounds to varying degrees,
exhibit antibiotic activity against test cultures used, and that the antibiotic activity
of the test substances depends on the structure, the concentration of drugs, as well
as conducted studies on the method under various conditions.

Determination of the number of drugs on the cells of parenchymal organs
and macrophages in the peritoneal fluid was carried out biologically by their ability
in vivo to increase the number of nucleated cells (of NC), thymus and spleen, as
well as macrophages in the peritoneal fluid of intact mice. Drugs were
administered once orally at doses of 10 and 25 mg / kg. At each point of five mice
was taken.

The investigations led to the following conclusions:

1. Gossypol and its derivatives stimulated the studied doses of the number of
cells responsible for the body's immune system.

2. The greatest effect of gossypol has on non-specific and cell-mediated
immunity.

3. The most pronounced effect on non-specific immunity in the doses
studied provided Tauferon 1: 2 (EC-7.2), Tagosin (EC-6.7), Tauferon 1: 4 (EC-
5.5).

4. The greatest effect on cell-mediated immunity have Megaferon 1: 4 (EC-
39), Tagosin (EC-30), gossypol (EC-11), Tauferon 1: 2 (EC-5.2).

5. The greatest effect on humoral immunity have Tauferon 1: 4 (EC-19),
Tagosin (IC 9.0) Tauferon 1: 2 (EC-4.7), Megaferon 1: 4 (EC-4.7) ,Tagosin (EC-
4.2), gossypol (EC-4.1).

Studied interferon activity supramolecular complex of megosin with
monoammonium salt of glycyrrhizin acid. It has been determined that the
interferon megaferon exhibits activity compared with gossypol into 10 times, and
three times with megosinstronger. It should also be noted on the increase in the



water solubility of the substances in the transition from gossypol to megosin from
megosin to megaferon. It should be noted that megaferon starting at 5 ug / ml to
100 ug / ml, is very high interferon activity. The effect of interferon induction
depends on the method of administration. But despite the different routes of
administration of the drug at all tested doses megaferon more active than megosin.

In the sixth chapter, entitled «Development of technology for the
substance of megaferon» given the possibility of TLC and HPLC
spectrophotometer in the analysis of the new substance megaferon. The absorbance
of the eluates obtained were measured with a spectrophotometer «Agilent 8453E»
at a wavelength of 253 nm and 249 nm megosine for MASGA respectively. In
parallel, the absorbance of standard solutions and megosine MASGA.

The quantitative content of megaferon calculated by the following formula:

1 2
o xC*V V7100

To determine the quantity of megaferon, we used a HPLC method. Selecting
the conditions of chromatography were carried out on the basis of substance
previously obtained data on the spectral and chromatographic properties of the
substance.

VWD1 A, Wavelength=254 nm (D:\HPLC\GLICIR\A000006.D)
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Figure 15. System: methanol: water: glacial acetic acid 55: 44: 1

To design conditions separation and detection solutions megaferon HPLC
standard samples were prepared and investigated in a model mixture of appropriate
mobile phases. The mobile phase used several systems of organic solvents in
various ratios. According to the symmetry and the square peaks obtained, the
optimal system for quality control of megaferon system was methanol: water:
glacial acetic acid (Figure 15).

In the seventh chapter shows the experimental part, in which the
characteristic of the used reagents, the method of carrying out chemical reactions
and methods of research.



CONCLUSION

On the basis of conducted research for his doctoral thesis on «Synthesis,
structure and biological activity of novel derivatives of gossypol» presented the
following conclusions:

1. The studies synthesized new azomethine derivatives of gossypol, 2-
hydroxybenzaldehyde, 2-oksinaftaldegida and pyridoxal, diaminogossipol and on
its basis a new Schiff base, this will in the long term for drugs based on local raw
materials.

2. Revealed that the composition of cotton, in various conditions free
radicals are formed, it is proved that the formation of free radicals occurs at
temperatures above 30°C due to the decomposition of dissolved O, in lipid
complexes, in the future it will serve to improve the development of new drugs
have representatives have fungicidal properties the importance of agriculture.

3. A systematic analysis of activity against bacteria and fungi (E.soli,
St.aureus, V.dahliae, F.ohusrorum, R.solani, X.malvasearum, S.cerevisiae,
C.scotti, C. albicans and B. subtilis ) synthesized compounds, the results obtained
will hereinafter important when developing new drugs having antibiotic properties.

4. Installed Activity supramolecular complexes megosin and tagosin with
MASGA to peritoneal fluids number of macrophage cells, it gives the opportunity
to create products with higher interferon inducers based megaferon.

5. Biological activity of some derivatives gossypol PASS calculated by the
program, and the data obtained showed identical results with the experimental
methods of performing various pre calculation using computer programs
subsequently result in savings of expensive reagents.

6. With the help of special programs of computer package designed power
growth dynamics of the formation of the synthesized complexes with the growing
number of GA molecules, low probability of consolidation of clusters, it is
predicted that, in real systems the number of GA associates can make n = 2-4.

7. The crystal structure was studied clathrates gossypols Schiff bases with
o-toluidine and p-xylidine, it was found that the reaction of 1,4-dioxane with Schiff
bases molecules occurs by hydrogen bonds, these data allow to obtain different
clathrates using various solvents.

8. For the first time developed a method of identifying and separating
megosine and MASGA in megaferone by HPLC. Quantitative data processed by
statistical methods. The data in the future will serve to study the quantitative
composition of supramolecular drugs.
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